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S FREHP - IR EHRE iR SFAT M2

BRI ES IRV F B ES @R oL 7 L T ) AW EES L 1B ) ik
LV o e FiEE W25 OBERECIME D AT A3 LRI SE T —~ Th 5, FFIC /1%
EOEALRAL LR 2k 2 eI SN\ T T T r—F 217> T b,

BT ORI 2 DL N ISR %,

B2 B L AL, /S—=F Y FRT Y A~ —TUZRENNE 73 & ORISR R,
R MM 5 D FE - R IR B G LT D 2 ERMbL TV 5D, U4, ZOR{bA
ML AOBREAE B E LT, PUREDEOMRAEERNER SN TWD, 7L Tk
(FA)IX 1886 4, A —A N U 7@ Barth 512X > TAA VA % 3 7JED Ferula foetida 7>
O HLEE RIS R E SN2 A B EIRO 2o TH Y, ER OB LER 2R3 2
EBHBMNITR o TND, RFEFFHOWAGILFA L0 bEWIREZR LD @EMED
iV FA S ERDIRRE Z BN L L CHEix OBEHEZ T AL FA FEREZGKL, 7
—Z VHNWHEROREZIT, HEEIIRE S EBHREICKTT L LA LN
EDXIMAD= AR E D HEREDENBEEIND DODNIRFTH -7, & 2 TARIF
FETIL 50% D DPPH 7V — 7 ¥ 71 MAH R FE(ICs0) % TS, FA & EOFEKRD 7 =/ —
AR S KE LT -T2 T P AN DETIRE L 1Cs & DBIEMEZ % 2 7-[1],

Ab initio 7y FEUEIEIZ LV, BEHE I T X —A A FTEDIZDNA DO _HLEA
HIEIZOWT, BHEFEHREZIT > TEERGE S L LT/ UL 7 RIETD DNA OE 11
WEa2RODLZEFHELSNORFTIEN TS, B-DNA [FR<HMLBN TS K HIZ, 2 &
LEAEZFFORD TO—FE L TGEUTE 2, BRAx RETANREZ BN, 46
ISR B MR ST = E Y P U OV TERELTZ2),

Fxix, tigiht-binding TEUZ L5, Z OEEIREHD ab initio A& mE LR R 21T - 72,
TRV T AL T B A TNDTDD, FARZELU) N ROEDR 0 RUZB N T~ A T X
Lo TWVDLZ ERFBMNTH -T2, TZTORICBIT LY hurofgdhdEsst
HLTHDENRVNEIL 2D ERbhoTe, F—/VOEEIIZIUT E/NS2EICIT
RHIRVD, IR AEERHIG IS, EloEHEEHO) N Ridftho v R e
ROUBNTHEELTEY, 202 EXMULOMMEEBIR LTV O TRV & HEH
Inbd,

1) SERT Wz, B W, INEE AT, El IE, BOR R, T = v T B o iR b ER I
B9 2 BERINATZE", AAR 2 o — 2 (b 2017 FRF44, 2P03.

2) FHI W2, HA EEF, "HEuEEIC L5 DNA © Hartree-Fock #tE DR, o,
Comp. Chem. Jpn, 15,219-220 (2016) (AAR= > Vo — X —{LFEEKFES 2016 4F
R SR SURFAE SR HY)



S FREHIP - RAMARLEHER wiR BN R

R R IET 5 CEBT A4 5 b o/ 4 FROGEBR
TEGHHR LT XL A ROIHTBT I A1T7 2 TV B, BT 7 4 L
HHERMEAETEHHT AL L, CuoHs O L 5 2R H7Z
BAAKRIC bbb T, @R B e LANT Q O
B, ORRIHEC R, ST — 5
LLTFROT—< THEEIT> T 5, Tropolone Azulene

KEEDOWTET —~ 13,
1) TRALUVBE S T o—FT L DOERR L FOMER :
—fxIz 7 T

T—T7 )W, Bk
T & BT %
RERKRTHZ L cok
NCE 2 B2 1Y Ao
é%ﬁ%ﬁén,%%%ﬁmméhfw
b5, —hH, TAV VR TI T
—TIVOWEFNIFEE N &b, Z
ZEE, TRV T AZHBRERD,
INBIEEMDERER Z o TV 5,
MU a7 XL A DERE AR T,
Toa— Ll G L TENETT 2TV
BHZLHZENG, KFEE, ZhzicH LU TREHS 1a,b # W TKSELLT R Y U AfF
ETF, BEHOBRRLZEA DT L7 ) a— LV EDKINIEY, TRV UBRE G/ T
7 T—TOOEREFE L, KSEHESERG LIZER, 7XL 7 F5 v 2,3 (Fig.
X-ray fEH 3a) WEOLNDZ L ERELE, 72, Ihbo&RroRFT b2

o7,

2) baRUyBLOT XL AHOER & F OIRFEM OIS
AMERE 10 FEEHO N— T AXLT I RT7T AL ViEE R A%

. H
U, TR 8 FE & A 4 FAEA AR IS 1 4 AN
Ltk o5, BRI, HOBBERIEIR bET 27 Qe
KU D TR AY 4 B AANCIHE LT ATHENE
4

DNEEEEHA L~ B W TR STz,



DFEREHEIFY - ERAERIEFTR g MERF

b, FEENE, FHENMR EOE T, BHAEROCR S BN E OBEREMEA BIBR S & B
e LT, BEAKT VN B Emk 02 OBEBEBREKROGHKE, Thb
DHERE - WPERRIT 24T > TV D, WMERBLUTIZ S FRIPINEE CTH 5720, FICHFD
Oy T EAER 235 L2 By TR TEIC £ 2 0 TEFIHIENC D 2 AT b, ARERE
LU T O ZE1T - 72,

[1REACE R TERME G A I 2 — VERIEDO K

WESE, 78T 7 b I &Y — VERE 1 BEER THEEOmWRES AR~ 2 &%
R U7z, AR bR L728RbaY 2, 3 ROYERILZEA LT 4 #3%5HL, 7
7t haA XY —VHERIR 2a-d B BRIEROIREGY & LT, KRk o HE
X TE TRV, (LAY 2 ITIRHCIREE TlIA(em)ma = 573 nm @, [E AR AE TIZA(em) max
=642 nm OELERT I EB o7,

[2] 7V NEMOIEWE ZIRN LIV E ) % U VEREOA KL

M) ZOANORIBMEE LTHNAE ) — AL CRT Z@E#R LY 7 2= LT I 4
AAR LT, 4137 I e 7= — e FuxsEd b o, A7 hLOWRIYL
MR R EZ A5 Z 212k > T503nm 205 594nm £CTLw Ry 7 b L, A
% % & 503 nm OWIITEARIL 596 nm £ TLy R 7 b Lic, ZOBE(LIZAHHTH Y,
NazZAFa s aI RALERTIENRDPST, 4DV ATV ITRALEZ AN —D
FEER, TEIFEO AWM REE T 2R L, 4 OFENBIGETIEETH D Z LR S
iz, £72 4 2T —7 )L K3[Fe(CN)g] TERIL L TR b7t G ) 41X ESR A7 hL
WZKD T OHNDPFET D T E PR E T,

(317 RIT U—NARNT 4 ) o WMRERE LT @B AHEGER (MOF) O & H
prk:s ==tk

5,10,15, 20-tetraarylporphyrin (aryl = 4-pyridyl or phenyl) % & Hk L, EBERERIE %
RWTe Y VAR =< EIC XL Y MOF 265K LTz, 12 5,158 ) DA e 95 =
FEORNLT 4V 5,6,7 & Mn(ID)DHLE DOE D> B 1E(porphyrin-Mn)g(solbent), DFLEL T ¢
BT AN —RIET ¥ RAAEIE R DS ALMERNLE 3 T35 A, BASAD X AR A
FRBTIC X 0 RBEOALE, KFREAHEXNE B O TSN RE Sz, £72 TG-DTA JlED
%%,ﬁm K0 BB S NI DSRBET D 28— koL T/ Ty RoiEE L 350 °C
L E CREICFET H 2 &, FBBEPLEE L 72 (porphyrin-Mn)s % 2850 P23 <

%%W@*%Fﬂ%‘?‘é Lotz



S FREHIFT - AR LR R EHR BE K

B lL, o THEE EWMEOHBIZ I DN UHREME D T OR%GHES 285 2 & T, B
T HERE & FF OB e REME ) F DRI Z HEY & LITJEZAT > T\ 5,
FriZ, DFHRAEEOIMEMM B 2GR E L TR Y, BRI, s, 7
e, HREFR, —HIEFOMEHIET DME 2 ED T D,

RO DOBFFERR A % A T ISR %,

1. 7V v 7 K% 3 & UTaAR S 74 A V7 AR 0 B %S

FANTALAENL, HiLe® e LTRHRINTEY, To—2l—FEEEmITIc
RESN TV L RMAMEM 3 H 5, ZoRMAmOEAICRFSND, B FEOLE
W L DA A NTMACENZ, RS FHEIRKEREER s —n ), n-nMAEERREDS
FRIINC X D HEA R EERIC X - T CHEIRAD 27 vkt 5,

— R A A N NACENT X B 7 AR, ARREEE PSS L 7 7 AR A 53 -1
TN L > THFVREBAEEELRIC, 77 A4 = EMEER MR OISR Z AR L,
DT 7 ANR—REVEEDLZETLY RN RALIFENAEERERT 5, 20
SN RN, REREICHEROR Y b U — 7 G BE LB ISR EZ T 5, Kik
HIZIE Z M B HEE ISy T 8B A E NENT 70 < 72 0 B2 E@k (Dufk) 35,
TDEONE, IR A A NT AR E VTR E 7 AL S RRCIE, B TR
BLE LD,

BREEHN EARY T 7 AR O L IXFTRIETH B 728, FALO RIEIC LB 22 B T2
NIKEHOFER L2 5%, T T, ZOL5REEEBRT L2512, ZILORKE
WINBATAE 2 LB & LR W IALRIR RO DT D, B TREO LN 207 ALEN,
FHMOEICIZIR T 2 FEBH LT TR, W EFERIC L2 FMEISS, T¥ERRT7 L0
FIHEFEPHOIEK 72 ENBIFFTE 5,

Box L, FIALRRERITZ72\0) 2 DO JFEH & ARSI ISR S 721212, MiEE Nz,
TR AT DY E RP THERSE S Z LT, MEATEROMLED RWHRZR 7 L
FIEOBRRIZHEI L T D,

AT, TR TR OBEEICER L, B2 RELE2 0 DS 2 5ot &
LCEOHMA MBI DOERE, EDFNALREICET 2 et 21T o7, HEfEEOE Fu¥
VO A SLECEEL TH 2 LT, K 0IRHEEORMIELEE 7L TE D Z LN
HohEotz, ZOFMEFIE, VAFILZLRF FITx L CTRICEN 7 kR
HL, TORIKT MEREEIL 0.5 g/1IL Thoiz, Fiz, ZOFMLANL, EE OBz
LT, F¥Y hrb—MWa2HT5Z BHALNERoT,



MEREM - S FREARPMERE iz Bl 4

59\ van der Waals /112 XV 3 70365 GA LT AR, 7077 T A X — I3k oy 1508
AR TH DT, KURRIRER [ER &I XR - TREEICH Y, FrEOMHEAE D, 20D
7o 7 T AL —DOYNEORIFEIIHT L WBEBEMA B O BT D72 23 2 FIREMED & 2 o ASHF
FEE T, BUA D5 12344 L7z van der Waals 85K D & 3 fREERN D AT H Z &I
£V, ZOHESH TRIRT Vv VEREL TS, I 5HIZ, van der Waals $5ED
&7 E OB LT FIRZITV, EBRE R & ik LT van der Waals S8R ORI
DWTHFFEL TV D, £720L EOMZEDISH & LT, FabiREMELE LTHRY BiFbh
TETWAERMEEHLEY (VOC) IZoWT, RSN EEFA L-/NMy o4
DIRFEEAT> TN D, MFITo e BRI T —~ 2L FICRT,

(1) RHH#END A — b Lz R bR B (CO: WO IRE) D I B G 2GR~ /-,
[l CRINEARFEDN 5 70 2 8K (C1802)2 TlE—J D C1802 DIREN A bl 35 & 3t
IS &0 IREN AT D C1802 (ZBE) L, AT IZIRB DR BIG N A 605,
BFFHNIIREIE S 7 F & LTHEHND DT, HIBORWER D RN AFED
T C1602— C1802 DR S fEREIRII AT MV DORIE L, REH S 7 FOWRE
Rk Tee AT MVERER TH D,

(2) HLEDOH 5 van der Waals $54(CO2)2, (N20)2, (OCS)2 DTS & HREN D &1
bt 21T o702, S FREIEBEICONTO 2 RITIRENEEIEKZHET 5 2 L1
L0, $ERERICLDIAN RFV POy 7 Mk, IS TODHIEME b
L7,

(3) KRRUGLME Th DEBREARLEMOEERE YO EZ S LT, b
N DFEA DT 4 VE B DNET ) LT T A~DWE % /NGRS 3 et <)
BLERN e E VTN, Mz OGMRELZNET D HFiEE5 X
Mt Lz,
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1987 HIZ KA —A b~ -a X v 740 Tang & Steven A. Van Slyke 5125 - T
Tris (8-quinolinolate) aluminum (Alqs) Z%CEMEIE T 261 EL BB S, %
D, 1999 FFITITT YV VA R RFEHD Y T A N=T REOWRET V—TIZL->T
Tris (2-phenylpyridinato) iridium(II) (Ir(ppy)s) 72 & DA U ¥ 7 AEEKRDEEIEF
DEAMEDRE SN2 2 L 28RS, FEEDOFRNICET 2MENER ZEDO TN D, T
NE TR T OB Tl STV D IFERI O£ < 1 RudD, Ir(ID) 72 &0
d6 ETEELX AT HEEM, g, PtAD 2Rl d8ETREEZ AT HERHETH -
Too AMFEETIE, d-dEBICERT 2 KELMEIT 252 & TREEFIELN LS
B, dBUEN PABEIE 2 IS d10 @BEFEICE B LB AR DBRE & Zivae v
TN ABARE LIRS T —~ & LT D,

O DORFZEF) 2 LUK %,

d10 &EfE L LCa 2 MIZENMIEDE W Cu(DE A WEEROBRBICET L TV 5,
Thebb, Uioa 7 Az gt s L, BREARBHKRI NS N, YT =R
ERUNLA &5 2O 1) A Y7 = FEHAEZHBAKR L, ThLENOM LS
BRE LT D, WBENL & L CEIERTHH N T2 = VKRR T 4 VBB A LT
BEARIZINT, TOIEL &V O BRI A N 2 5 2 &1 K- TR 350 nm (2%}
T HREAEOMKIE Amax = 474 nm 2>5 Amax = 531 nm ~EHET 7 b5 5%
PEAT 7 7 I AL ZHLMNCLIZY, 5T, T 0IE LB AT o T8RS
BEAET T2 2 LIk o T, BAOMAERNFOT VIE LABRTOREIZRE S 2
LR BN LTz 249,

L, AN =ALOFEMER BT T 52 8T, BREL I HITHRIEL5
FREHEE A BG L, SR OERICKMS 553 TH 5.

D 8 (D A Yo7 = RESRICIIT 2RO, IRk, i, 55 64 [B5 Ay
FREFFMHES (iR, 201743 A.

2) #il () A4 Yo7 = REED VLN k7 m I X, BNE, fh, 5 78 [EG B
DGR S (RRR), 201749 A.

3) AT IUEENA LT DRI (D SEROKE, RHEARE, f, 55 64 [BG
FRRFPMEES (Bik), 201743 A.

4) HHEABIE Y RIREZ B L8 (D) 85K0 Y N v m I XABR, B
B, M, M EEREE Y~ 7 u~v U NV AT A VRV T A (K
), 2017 4F10 A.



MEREIM - BELLPHRE B#H &K S

WHIREIL, 7T — L @RNET 7 — LR EDF ) —R o ReWo s
AL - RS &L - SRR OWSE 21T > TV D,

VIFRBEORFME LTUL, 77— LU KOEBNLT 79— LV OEREITADEZA
ThO, RADOT7 77— ROERNET 77— OE - BB EEMT 2 A A T —
< ELTWD, 77— L EOERNET 7— L U0, b O R G52 K L ¢,
TERDIRFMBHAL R NEN AL PRI R OB R EEZ B LT D, ZET, 20D X
D IR AL HERRIC L VT D 2 L AR S CE T2, YRR T, 7T
— LU RO RNEOT 7— L UM B R, 77— LU BRSREERORE - Mt
\ZHLLR A R > TV D
2017 4T, ﬁﬂ%@idfoﬁ ZfED 7 7 — L AR EEE O, 7T — v LR
7 BT L OMAEERICET 2878, £ L CE&RNE T 7 — L > OREERITIZBE T 5
M EIT > 72,

RO DORIFERCR & LU T ISR %,

1. 5-(4-Pyridyl)-10,15,20-triphenylporphyrin % AV 7z Cro DI S AL
La NEl7 7 — L U EAHOHMIEN S 7 7 — 1 v Cro DHEEZITY, Hiff L7
Cro & 5-(4-Pyridyl)-10,15,20-triphenylporphyrin (pyPP) & ® L& R L 24T\,
AL X BMBAEATIC LV, CropyPP A5 ORs i EZ A O 2N Lz,

2. EENE T T — L DOHEE L ST

WIFER CRIAFEENLEEND 7 7 —L 2 =L AR LEHETX 2REL
2T\, La V\j’77?»—v*/é.‘ﬁ@?ﬁﬂtﬂ%ﬁirb%%%iﬁk%%%b\La@OzV(9)-
Cse DHEERFE A2 MR L=, £72, TORMAD La@C(6)-Cs2 & B JF A7
W STz Las@Dsi(5)-Crs D BB S JF8TIT o 72, Zh b Ok, 13C NMR
SLHImFE L VHRES TS, LML, &RNE7 7 — I//o)lﬁj@’ri W95
HEECALE DR HITAG DLW, HiES X B IEMITIC L DM ERE D B
ThoT,

IO OHIZEL, IIARFAITIIT D T 29-30 SEEARATENIELER &) OB %
ZFEbDThHD,



MEHEEEFT - / SRR RE R BN W

H— 73 L OHE—F R FOFCH ST T 5 R ZE 2 BB L T %, BARAY
ZiX, (1) a 7RSEEEF Ry FOFEREICHHT 28R ERE, (2) a7-v =170
HER R Ry N ORI S O & = ofili#E, (3) M f#trn—7I1ck?
A T D PSR BRSSO FAM, B RRREIC DUV T AR D R AR RFSE R SR A LL RIS R
%,

(1) BHEOET Ky ME, BOPRNIELART NVERTZENFEEOUESE LT
HMHNTWD, 2 EMBARIBOIRNAGIEN ALY MV ERTET Ry MIEFHL
TW5, YIFEECEEDOH 2 EIRAK CdSe = 7T A B N b T, FHRERZOKIE
WP G AR EZ R, —F, GEEESE LDV RS (I REE) +
TIE, ®DHEMEP TIIALT MARAGIZRY, BIFEOEIREEP CIIFCOEETH
Slze AFE, BUNEEEOMEZMERI 0 bEMED O & L3k %, "%
SRS, I Hem VTR L7z, 2 ORER, FaBIISINEEICE ENH R
M ThHLZ LEER LT, ZORMREZBEICANT, BEL TWDHABRIFIEOD A
H = A LEEE AT,

(2) a7 -v = VR8T Ny NOFNA A= 7 ClE, WERE, FElkE%L 532
nm 7>5 405 nm (2 L, FhE o 8T —FE &2 ~10 {55 < LT ogh= % m L&
Wiz ZARNOSBPIBH SNz, ZOBENOBHEIL TV DR Ky RN 1
EThHDZ ENERINTAFE, &1 Ny Madb OS2 F—7 L T 405 nm
JihiEd T/ — B Al L CRIBOBE T 2T 2 A, ~BRED OFF R A5
N 720, EHERRET A L— 36 ms)PL T & HEE S5 g OFF Ry 238l &
N, ZOBRITESTICEENIERECHBEIKF L TS LEEIND, EDIC
OFF Wil zMEfi ca i Lito T AL — R TR L7 & &, B L&tz
BETE5Z L8 s D,

(B) H—p7aiEtrn—7L LT, & TEBENTOT WG DR — P& g+
L2 EEBEBELTWD, SEE, FHEX(32 nm)d/RT —Z BN E (100 mW—500
mW), S HIZhEMAET R L BB Z RE L THERLE RIRICIR TS E 2 2 &ick
v, Bif7p SIN CTH—4 OB ER Sz, BMEIOEBENICH 4072
B LR FEEIME X BT D 2 E S FTREIC R o T2 D T, RHA 7 2Bk &
L7z, R MEHOE TR (Cy3) 2 FAWTC, BT AEBIRE Tg 2SR\ (303 KIZH
2R R =L O A RS L2k A2 VT, B Cy3 43 1 O HOEIE SR EE DR
BRI Z T~ 2 A, Tg L0 bREWIREEE (Tg<T<Tg+30KT, ZNET
WA 0D 722 VR SR 22 B YRR AL A R L L Tz
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BRECTE 2 FOAEBABER (DSSC) L<u72h A b (Pv) KEEMITi
e A A a2y 7 KEGETH O  AETBEM 0T A R~ OIS AR IR S C
W5, FexlE, (1) FRRT T AF v 7 B b~ cREHEMNOREFRED DSSC
O, BXWY (2) 877V —TEREAZED Pv XEGEMOBR & W5 BIEA BT,
5 ~0.25 cm2 T R/LX—ZHN Ry ~ 10% DT VDL EMRE . 55+ L~ TOIREH
ORI, B X O —W— & BMEIIC & 2 FE M O IR Y LA TV D,

1. KR DRI 2 TiO2F / ki1 P90 & P25 2/ S /- mE~— 2 &2 HW\WT,
DSSC DL L G-l & ke L T b, 8 O N—2 2 HE L, Zha8ET 7
AFEMUCEAT LBERR 95 Z & T, 3 £7213 4 BEEOZALUVEHELZER Lz, Z0%
JeE IR A A R ESIRIIRIE L TR BT EAHUEMI L, BIEORESL L & b ICFEEER
I Je N ER U, RTS8 %2 BA D nME o T D, £, BREE-EBE(JV
Hht, ZZ0RA B AR fv SR O FEGAE VTR HEE L
BN FEA~DORBE B LT, FELWRBITIC L o C, BRKO T EREE S8 LIZE
SR AE WD 2 & T JVIBPEE LS BBELEND Z ERgnoT,

2. WEAREFE . BT T AT 7 bl & Btk B < AKIRBERR 2 FIREZR TiOz ~— A
"B HNTZD T, ZO—Z MZ X2 8EER X O TiO2 MIEORH#ECIE LIz D
THRFEIL TS, 77 2% DSSC IR NH DT Z B AER LT2L 25, e
EIERA - FF IR oo, — 0, BIRICEANRZ IR 2 2 &1k » T,
{EF 2 REIZTORLED G Je & FRIEM ELEZ, 2034 Y 2L > THED D
FR2viv, TiO2 ) / Ki - OB DL RN m E L7729 Th D,

3. Pv KIGE MO ERERR & iRIEEEZBRF Lo, £9°, U5 TiO2 8 O ERIFEZER
JACRIRBERL T2 Z & T TiO:2 @723 FTO EARIZHR < G SALEZh O E ik » FEBL
SNz, BT, TiOEEIK T @ P90 & P25 OO HAIOWRNEEZE 2D L
T, ZFLUE TiO: 8 ORI % & o CThift 50 nm LA LD Py #&db 25 A W A AT =R IeH
RBEEBKTED L DT o7, H=IT, Pl IEIR O EBAT#IZ HAM A B2 T T HiE
LB A BrET 5 2 & ¢, CHsNHsl & OUSIZ X ARG fRE Z e c& 7=, i,
JE 74 40 nm D& & BZERET DH 2 L T Py i OMIESCHIL 2B T =, UL
F450LEDRER., Je DPIEEIC EF L 5% % B2 5 EBSNENE LT,

4. A MY =7 A AT LGN ORI LD L — I — bk R ) 5 R 56 e 55 2

&AW T, KB ONEABEM O IR 2 BN L7z, HEET 7 2 H B
TiO2 =0 ZrOs D / ki T & AERL L, D- 7 -A BLOFHOFE LS S b 0230k
L L7z, ook it 2 Hmlcil e S8, —EHEpERENS DK
TERfE (AFENOGBLT ¥ o ~OEFIEAN, o TWIREIFSEL, MR &) 128
T2 RSP EE AR E LT,



PEHERERIPT - 7 / HREE 2R E HEHIR FHE 82

ARWFTEETIE, AT, @oF, @ Cx 2B G2 5T 7 Fek k2 i il

l/)

— 7 T IERoA A — 2 2 7 A Bl U T B O - B RERHAT 24T > TV D,

AT, BAHAA—T T LT lA A—T T ol 35 L —F—BE s
AT D HAE L UTH R BRI L, @RI S 2 RO M E O
FHIMSRER R-ORETSE TE BGREE O FFIIC IR LA TV D, LA R ISR T OIXKEEO R T —~
DOFITH B,

(1

@)

3)

TF b T T ar A= a D0 F ) RiFBR%

KEFEISCNA A A A=V ZIZBW TR RIS D K 5 B L F— K%
FAT RN DY, TOFTH FEHOS RT3V B8-S < ZHEIHA-
SHEHEMK T 4 Ty Farn—2 g (TTA-UC) & KIEN DA ER ST
WD, PR TIINER T Z @ TTA-UC 2 EHL$ 57/ K+ DOBRAFRICEI Y LA T2,
BRI~ MY v 7 A LCRERGTT 7RT 28 L, NERIC TTA-UC Z 5817
D RO T EHEAT D, —WEFEIE M) vV RELTRYAFARAZ 7Y L—
k& W UC PRI o 72, BEREEIXZNERY ZAF L &L, £y 78
ANEZTORB LT /R % BRI T E &5 HlkE & o722 & T, #iEkIC
R EWNERTO UC 2 EBLT 57/ b OFIC i) Lz,
ZAVERBLE LT o8 S O REREfEIA

BRI EORERIE Y R ERRIF T ol SRS L 72D Z TR L 72
nm YA ZAOMILEFED, —FEOT /) R—F AMETH D, ¥ /™7 Eiks IR
DRI W T I 2K F 135D, BT ¥ XV Z8 U TN a2 LD
CDZENARETH Y, Fx T INEHH T/ RIEARE LTORMEZOI LT
Do AW TIE=U MUIREBRY Y F—L2HEH L, O aHES FEA
RIS KON AL & 0 F ORI EAE R 2 B0 IS K 0 i~ To, £ OREE, b~
DIy FEACET B EEMB IO ENTOSFOREITME 7 L —a T —2 L
AT EDBERMICELVREDLZEEHALNC LT, SRITEADTORE S LEA
MR & DRIREZFI B2 LIz,

T < VHELBEROY A A= TIEE D4y AR~ DS
WFIEE T —MEFEIL T ~ VBELD oA A — 2 0 T BEE 2 BA% U, PFREAERS IR

I D B 4y TR O R 2 7

_10_



HEEMERFE - S FAAFREE i HFA BA

A L VR STV A3, ZoME, BEEEBRICESEERSRD ¥ %
JBIR E ORI R T DR E N D EERTHDH LEX DT LN TE D, B
ECIE, BRI REE L & LT PRI FIEE AW T, Z o7 B ONIER
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&N PN S TR BLRIENC B 2 — @D & L R 7 B OSRG-SO W T e —F
EAT5TND, LUFICEB OBFEH 2B+ 5,

YRk 2 9 HEEEIE DBCE - AFREBRBEE R & 2)3E T —~ DFEMD 2 >OmE T, LA

TORREE LT

1-1 FRSED 1 56 105 HEICHR SN BB EIC B W T, WA N~ T X
W= EBRZAT 9 7230 O FEEREWMW i B B 55 % 54w L 72,

1-2 FHEA Lic ¥ o X7 B BSR4 VT, RIBER BRI &2 o 3y
BERMRIZE VR L= o7 B O @MERERER S 2T MEEE LT,

1-3 KIGH 72 EOAEMB CTARREE R 2 7 G KEAKT 0D FEL LT
OEEHL 2 S EERREND BT,
IO DORFIEEREEHZITO & & bIZ, 2 IOV TITTOMEEZ EiFT-,

2-11-1 THAii L7885 FC 3 fEOE 4% v /37 'E (GFP, RFP, BFP) (Zxt4 %
WY 7 aF—ngilkE, U 22 AW TER L,

2-2 MR Z R 72 EOFIK T, A CE RS R EE R & 2o B DR SR EEAH B
FERT 24T 2 12D O FIEE LT, KGR A Ao a2 o R 7 BE %
AL B, HBOZ NI BILONWTEDOARRREIT 7, TORSE, £X7
KIGHE CTIEARDREETH - -8 D Z -7 E0, EHEAHK T TIE, ZEMIC
B TETWADZ xR LT,

2-3 BB Anavaena variabilis H3OEIRMHIERDE 7 > /X7 & RbpD O KIGHE
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Bl RS ORELEIT 72, T, BEALLY X7 EE2 70T 7 —¥ CULE
THZ LT, FKARIRHED LalT2 Z#Hifi T 5 2 L 2R LT,
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DHEERS, AW RNEO R IR RO  FA O T — & & 72 5 i
HE ORI, B DNA 2 Wt =4 ) V7V FEORRER E 217> T\ D, AEHED
WF7E % DL ISR 2,
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TADBAAIERT 2T AV BT T=DFELH LM L,
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T35 Y a v OERER L BEERICOWTERBHSZEIEDE=2 1 > 7 %2{TH 7=
DvAr7aYT I he—A—0FEME L TSHMAERETE =,

(3) ND5 #fn 1-HHIkICF 1T 5 1~ % U O@I=HILEENE

RTAEEEIC B i ENDBZMRIT L7z & 2 A, BV MIFAMEK LV 2 < Rono Tz
2, FEEIRERE, REICE AT X A TS HEE SR ST,

(4) LAMPE % Aok = B 7ERARE—SP AL HIBINE O T FIE O B

AR~ LT 7 Ly 7 APCR%Z W o ik/k = BE IR Ab IR BIE 2 BR S L
7228, K 0EE Mol 7z ik s U CLAMPE 2 AW 7251k 2 st LTz,

(5) BRBEDNAIZ b A 78 AT A BRI BIE O T

b BRI 7 BHEBN ) O —BEIZ B 3D A A%, 7T a A AENTIC X D S EICE
BRI Z R TRl (b5 FE & f 5 FE) AFETEL T D, BR5E DNA ST o 25
YA DRIFEDOHBNEZ L TEX DT, ZhE W TR ER TERE SV 8 EIRIT
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BRI, TNUHOMETIIERLIRELZIT> T LERZH S,

(6) Bi5% DNA ORI, 88, koG

BREE DNA # HW 277 o DR Z L O MUSHEREE DR 24T 512 dH 72V, B THREL
TOND ORAFITIE, JEBTE, Hi2iX DNA fHIFEICE S £ C, fliGMnoax f
T A= UV ADRWHFIEEZBRT ZMLERH D, ZHE TICHE STV Dk % 7285
DNA W FEEMAGDEDL Z EIZED, U VRI L ERRICTHGEEICHE LS
BEHESIT D N TE,
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FEE, YU ZPA, ZPB, ZPC, ZPAX I X VRSN TE Y, R OBELIIE
ovastacin & WO RN > TWAZ ENRBINTZ, 2O END, R TTNR
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EVRBINT,
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JEMTSE © Computational Chemistry Symposium in International Conference of
Computational Methods in Science and Engineering (CC Symposium in
ICCMSE 2017),
22 - 24 April 2017 at The Met Hotel, Thessaloniki (Greece)

B4 © An Attempt at Ab Initio Crystal Orbital Calculation of Electronic
Structure of B-type Model-DNA

ko X 51z, CC Symposium in ICCMSE2017 73 2017 £ 4 1 22 H(&)~4 7 25
AU 4 AMICHIZ0 Ty a=%D R vV RTMCTHRES N, #EROMELH
v, 20550 3 HIZEIM Lz, 3 HRBOFRZRITIFEORIC OV, SEIZERE LT
1BEHICHED, ZOEBESHIL, A% LRI 23RAFRICETIbOT, £
DIRINDEER L R L E LTRHEES VR YT ARSHY), ThbIZHMLT,
Z OHEBERED A —H ) A ¥ —I% University of Peloponnese @ Theodore E. Simos #{
B, VR T ADOA—TF A P —F ZHE KD Taku Onishi B1#2%, £ 7- International
Scientific Committee |% H 4K D Tokuhei Sako #EH## 13 H D Hivlz,

AEBRSHEIEFEX) Uy ICTHBE SN TS, X5 E L TUIREOBELICH D L O
WZH B HHEMOIGHS T TH D, 4El0 CC Symposium TiE, Honrary Lecture
23 50 43 2 1, Special Lecture 7% 1 FFf#] 1 £, Keynote Lecture 7% 40 7y 2 £, #Hf5#
TS 25 43 C 1121, RAX =KX 8HH -T2,

22 AL 8IF 50 73 LV B LE=—2Thi7z, 9K 30 53D Josef Paldus #dz D
Honorary Lecture % 4] ¥ |2 OFA%E )Y Lunch 35 & O Dinner # X X AT, 22 K 30
SrETITON, ZOp, 21K 303Xk 22 K5 30 43 £ TRA X —HER 7D, 1 H
FIEHE T Lz, EFIZZOHD 16 FE 50 3 H DT v ¥ a » THRERRR AT o7,

23 HiX J.-P Malrieu #+% ® Keynote Lecture 7% 8 i 30 45 & ¥ Bi#44 L, Cleanthes A.
Nicolaides ##% ® Honorary Lecture 2% 10 [ 35 /3 & W {ToiLiz, OEEF T 19 FF 20
DE AT,

24 HIZFRIH 25K, F#I13 Excursion C& 1% Conference Dinner T - 723Vl
FHLTFRIHR OFERZWEGHE L 721, IREOERIZ DWW, KREIOSEKIT 2018 0 3 A 14
HEY 1T HETERHBIIRUT vy o= TiTbivs, REIGHFEIINLTHNHDOTHIN
THTETH D,
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SFEGHERFY - FHRBFMEE LR FAIHZ

JERTSE © 11th Toriennial Congress of the World Association of Theoretical and
Computational Chemists (WATOC 2017)
27 August - 1 September 2017 at The Gasteig Cultural Center, Munich,
Germany
FE{EEEA © Ab initio crystal orbital calculation of electronic structure of B-type
model-DNA

JEMLSE © 11the European Conference on Theioretical and Computational Chemistry
(EUCO-TCC 2017)
3 - 7 September 2017 at Institute for Catalan Studies, Barcelona, Spain
EEE4, : Ab initio calculations on polymononucleotide and poly-di- nucleotides as

model of B-type DNA polymers

WATOC 2017 23201748 H 27 H(H)~9 A 1 H&) D 6 HMIZbV 2 2>~ D
HAZA 7 Ik 2 =2 ChE S N7z, SEITER LTI HBICHZD, ZOEER
L, BRI T 28w T TR O ARBEZ L O TH D, BIMFITB LT
1500 NIZH R, 12 ORRGHER, 215 ORI, 136 O HEAFKE, 920 DRAHX —
REMTOINT, §9MNLRD 22 BHE TRENMTDON, HEERERIC OV TIEEEKHE
HLIME 6 /37 Lt v ¥ 3  TRENMTDONTZ, WATOC & LTI KB TH - 72,

WAL, 8 H 28 HD 20 FF X W 22 FF % T Poster Session 1 IZB W THR A X —FEFHK
EATo70, WIENL 2020 48 A 16 H~21 BIZHFH DN 7 —_—THIEIID TIE
27> TWB,

WATOC 72 bl &, BES#HE LT—HEWT3 HED A, ot r i
BWTHME S 4172 EUCO-TCC2017 IZH& MM LTc, AA » TIRER LA RILESMC
BREEANATOI TS, WATOC & i/ M 2 23 CTdh - 72, European
Association of Chemical and Molecular Sciences (EuCheMS) 73T/ C Carles Bo #
#2735 Chair Z %  billz, RElIMRETI —o v SEHITHRESNTE TV D,

RGN 10 £, DEEREFEN 32 {1, WA X —FEMN 85 HfTbhi-, MEHILI A
BADKRAT = v a s TEEEITST,
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MEBEHM-BELFEARE BIF &K K

PEMTSE: The 2nd International Symposium on NanoCarbon (ISNC2017), 23 — 27
June 2017, International Academic Exchange Center, Huazhong University
of Science & Technology, Wuhan (China).

FHEE4 ¢ Structural analysis of non-IPR endohedral metallofullerenes (Invited

Speaker)

The 2nd International Symposium on NanoCarbon (ISNC2017)7% 2017 4= 6 H 23
H&)~6 A 27 HCK)D 5 HIEIZ D72 0 PIE O HE P EE KN International Academic
Exchange Center |2 TR SN/, ZOEEESHEIL, BlEMHRTEEINL TS T/
=R MEHIBET 5V VRO U L TH D, T/ =R MBOT 7V r—va, &
T aY—, TR —EL, GBS E R EICOWTORRN D -T2, fR
i%, non-IPR @&JENE T 7 — L » OMEMAT] & O B4 CHfFERE (D8 20
5y) wATo Tz, FEETIE, non-IPR &BHNT T 7 — L > OREIEMHTIZ SV T 2 S DH

(Laz@Cre, Sc2@Cess) &R L, &BNET 7 — L > OMEITICRB W T, B X Rk
ERRNT N EEMEIZOW T L CE 7o, 70, ZOFER0OSNE L B HEOMEICS
RN DERARMEIT) N TE I, MALOFEAFES & LFPFRICONTHMR
PR L CE e, A—H A P —D Xing Lu ZI2ITLERRN M- THY, E=
R SE TV, @A R EOBCPHIFEAR—ZADJK S IZEFR S, Sl oH[E
DWFFEICBT 2BV EZPURE TR LD Z LN TE T,

ZEICHR
1. M. Suzuki, N. Mizorogi, T. Yang, F. Uhlik, Z. Slanina, X. Zhao, M. Yamada, Y.
Maeda, T. Hasegawa, S. Nagase, X. Lu, T. Akasaka, Chem. Eur. J. 2013, 19,
17125-17130.
2. M. Yamada, H. Kurihara, M. Suzuki, J. D. Guo, M. Waelchli, M. M. Olmstead,
A. L. Balch, S. Nagase, Y. Maeda, T. Hasegawa, X. Lu, T. Akasaka, /. Am.
Chem. Soc. 2014, 136, 7611-7614.
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Photoluminescence properties of TADF-emitting three-coordinate silver(I)
halide complexes with diphosphine ligands: a comparison study with
copper(I) complexes

Masahisa Osawa, Masashi Hashimoto, Isao Kawata, Mikio Hoshino
Dalton Trans., 46, 12446-12455 (2017).

A novel mechanism of “metal gel-shift” by histidine-rich NiZ+*-binding Hpn
protein from Helicobacter pylori strain SS1

Shelake, R. M., Ito Y., Matsumoto J., Morita, E. H., Hayashi H.

PLoS ONE 12(2), e0172182, February (2017).

Rapid and effective isolation of candidate sequences for development of
microsatellite markers in 30 fish species facilitated by kit-based target
capturing and massively multiplexed parallel sequencing
Takeshima, H., N. Muto, Y. Sakai, N. Ishiguro, K. Iguchi, S. Ishikawa,
M. Nishida
Conservation Genetics Resources, 9, 479-490 (2017).

DOI: 10.1007/s12686-017-0699-z.

BRI TR R D N 3 ¥ (Misgurnus anguillicaudatus) O &A1 R

HRfEE, BREWH, @A, ARER
DNA £, 25 30-35 (2017)

KT ESMHAEZ B L L7-BrEE DNA ST FiEDOBI%
A EEE, SRS RE, AHEEA
DNA £7%1 25 85-87 (2017)

An Attempt at Ab Initio Crystal Orbital Calculation of Electronic Structure
of B-type Model-DNA

Hiroyuki Teramae, Yuriko Aoki

AIP Conference Proceedings, 1906, 030023 (2017).
https://doi.org/10.1063/1.5012302
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Comparison of Egg Envelope Thickness in Teleosts and its Relationship to
the Sites of ZP Protein Synthesis

Kaori Sano, Mari Kawaguchi, Keita Katano, Kenji Tomita, Mayu Inokuchi,
Tatsuki Nagasawa, Junya Hiroi, Toyoji Kaneko, Takashi Kitagawa,
Takafumi Fujimoto, Katsutoshi Arai, Masaru Tanaka, Shigeki Yasumasu.

J Exp Zool B Mol Dev Evol. 28, 240-258 (2017).

Fibroblast growth factor signaling is required for early somatic gonad
development in zebrafish

Dena M. Leerberg, Kaori Sano, Bruce W. Draper

PLoS Genet. 13(9), e1006993 (2017).

Temperature Dependence of Anisotropic Transient Conductivity of a
La@ (sy-Cs2(Ad) Crystal

Michio Yamada, Satoru Sato, Wookjin Choi, Shu Seki, Tsuneyuki Abe,
Mitsuaki Suzuki, Yutaka Maeda, Shigeru Nagase, Takeshi Akasaka,

Chem. Lett. 46, 973-975 (2017).

Adamantylidene Addition to MsN@JZyCso (M=Sc, Lu) and ScsN@.Ds;-Cso:
Synthesis and Crystallographic Characterization of the [5,6]-Open and
[6,6]-Open Adducts

Michio Yamada, Tsuneyuki Abe, Chiharu Saito, Toshiki Yamazaki, Satoru
Sato, Naomi Mizorogi, Zdenek Slanina, Filip Uhlik, Mitsuaki Suzuki,
Yutaka Maeda, Yongfu Lian, Xing Lu, Marilyn M Olmstead, Alan L. Balch,
Shigeru Nagase, Takeshi Akasaka

Chem. Eur. J. 23, 6552-6561 (2017).

Size-dependent optical properties of grana inside chloroplast of plant cells
Takayuki Uwada, Ling-Ting Huang, Ping-Yu Hee, Anwer Usman, Hiroshi

Masuhara
J. Phys. Chem. B, 121, 915-922 (2017).
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Preparation and micropatterning of gold nanoparticles by femtosecond
laser-induced optical breakdown

Takayuki Uwada, Shun-Fa Wang, Tsung-Han Liu, Hiroshi Masuhara

J. Photochem. Photobiol. A, 346, 6723-6732 (2017).

Localized phase separation of thermoresponsive polymers induced by
plasmonic heating

Issei Aibara, Jun-ichi Chikazawa, Takayuki Uwada, Shuichi Hashimoto

J. Phys. Chem. C, 121, 22496-22507 (2017).

Density functional theory study of adsorption geometries and electronic
structures of azo-dye-based molecules on anatase TiO2 surface for
dye-sensitized solar cell applications

Pongthep Prajongtat, Songwut Suramitr, Somkiat Nokbin, Koichi Nakajima,
Koichiro Mitsuke, Supa Hannongbua

J. Mol. Graph. Model., 76, 551-561 (2017).

Plant-microbe-metal Interactions: Basics, Recent Advances and Future
Trends

Shelake R. M., Waghunde R. R., Morita E. H., Hayashi, H.

Plant Microbiome: Stress Response ed Egamberdieva D. and Ahmad P.
(Springer Nature Singapore Pte Ltd.) pp283-305 (2017).
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An Attempt at Ab Initio Crystal Orbital Calculation of Electronic Structure
of B-type model-DNA

Hiroyuki Teramae, Yuriko Aoki

ICCMSE2017, CC Symposium (7) Biology (Invited) (Thessaloniki, Greece)
2017 % 4 H

7 =)V T BROFELIERIC BT 2 ERGAOAT I
PRI Z, B, IEEEN, mlTE, SRR
ARV 2—XLFE 2017 F£EFFS () 201746 A

Ab initio crystal orbital calculation of electronic structure of B-type
model-DNA

Hiroyuki Teramae, Yuriko Aoki

11th Toriennial Congress of the World Association of Theoretical and
Computational Chemists (WATOC 2017) (Munich) 2017 4= 8 H

Ab initio calculations on polymononucleotide and polydinucleotides as model
of B-type DNA polymers.
Hiroyuki Teramae, Yuriko Aoki

11the European Conference on Theioretical and Computational Chemistry
(EUCO-TCC 2017) (Barcelona) 2017 4= 9 A
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DNA O FIREF
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HAZ U B o — X5 2017 F£KFFES (BER) 2017410 A
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A0 EA T~ T 4 7 Antiwe (ILm) 2017 45 10 A
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Structural analysis of non-IPR endohedral metallofullerenes (Invited
Speaker)

Mitsuaki Suzuki, Takeshi Akasaka

The 2nd International Symposium on NanoCarbon (ISNC2017) (Wuhan)
201746 H

Effect of Initial Degree of Functionalization of Alkylated Single-Walled
Carbon Nanotubes on Their Thermal Stability and Photoluminescence
Properties

Yutaka Maeda, Yuya Takehana, Jing-Shuang Dang, Mitsuaki Suzuki, Michio
Yamada, Shigeru Nagase

The 53th Fullerene-Nanotube-Graphene General Symposium (Kyoto) 2017
F9H

Competitive elimination and decomposition reaction of oxidized
single-walled carbon nanotubes depending on the degree of functionalization
Yutaka Maeda, Erika Sone, Akane Nishino, Yuri Amagai, Wei-Wei Wang,
Michio Yamada, Mitsuaki Suzuki, Jun Matsui, Masaya Mitsuishi, Toshiya

Okazaki, Shigeru Nagase
The 52th Fullerene-Nanotube-Graphene General Symposium (Tokyo) 2017
3 H.
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Syntheses of ZnO nanorods on glass or flexible substrates utilized for
manufacturing dye-sensitized solar cells

Yuta Masuoka, Shinnosuke Hanayama, Tomoki Gomi, Tomotaka Naito,
Koichiro Mitsuke

33rd Symposium on Chemical Kinetics and Dynamics (Nagoya) 2017 4= 6 H

Design and construction of multilayer TiOz thin films used for photovoltaic
electrodes

Takumu Fujiya, Takuya Inuzuka, Koichiro Mitsuke

33rd Symposium on Chemical Kinetics and Dynamics (Nagoya) 2017 4= 6 H
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Transient emission spectroscopy of the D-m-A type organic dyes adsorbed on
metal oxide semiconductor nanoparticles

Kouhei Watanabe, Akira Yoshida, Yo Tatsuno, Koichiro Mitsuke, Katsuya
Takahashi, Masashi Hashimoto

33rd Symposium on Chemical Kinetics and Dynamics (Nagoya) 2017 4 6 H

Physicochemical studies for the heavy-metal stress response in
cyanobacterium, Synechococcus sp. PCC 7942.

Eugene Hayato Morita, Shelake Rahul Mahadev, Kaneko Aibara, Hidenori
Hayashi (Invited talk)

5th International Symposium in Plant Signaling and Behavior (Matsue)
2017 -6 H

Structural studies for small heat shock protein Orf7.5 in cyanobacterium
Synechococcus elongatus PCC 7942.
Eugene Hayato Morita, Nagayuki Omiya, Natsuko Ishikawa, Hitoshi

Nakamoto, Hidenori Hayashi.
5th International Symposium in Plant Signaling and Behavior (Matsue)
201746 A

Structural studies of the cyanobacterial RNA-binding protein, RbpD, from
Anabaena variabilis.
Yuuki Tanaka, Naoki Sato, Hidenori Hayashi, Eugene Hayato Morita

5th International Symposium in Plant Signaling and Behavior (Matsue)
201746 H
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Photoluminescence properties of TADF-emitting three-coordinate
silver(I) halide complexes with diphosphine ligands: a comparison
study with copper(I) complexes

Masahisa Osawa, Masashi Hashimoto, Isao Kawata and Mikio Hoshino

Dalton Trans., 46, 12446-12455 (2017).

Synthesis of silver(I) bromide complexes with diphosphine ligands LMe, LEt, and LiPr
are described. Crystals of complex [(LMe)AgBr],, prepared from LMe and AgBr,
showed a tetrahedral bimetallic structure. LEt and LiPr, with bulkier substituents than
those of LMe, reacted with AgBr to give crystalline three-coordinate complexes
(LEt)AgBr and (LiPr)AgBr. Nuclear magnetic resonance (NMR) studies demonstrated
that [(LMe)AgBr], dissociates in solution to yield a monomeric three-coordinate
complex (LMe)AgBr.

DOI: 10.1039/c7dt02460f
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Comparison of Egg Envelope Thickness in Teleosts and its
Relationship to the Sites of ZP Protein Synthesis.

Kaori Sano, Mari Kawaguchi, Keita Katano, Kenji Tomita, Mayu Inokuchi, Tatsuki
Nagasawa, Junya Hiroi, Toyoji Kaneko, Takashi Kitagawa, Takafumi Fujimoto,
Katsutoshi Arai, Masaru Tanaka, Shigeki Yasumasu.

J Exp Zool B Mol Dev Evol. 28, 240-258. (2017)

The teleost egg envelope generally consists of a thin outer layer and a thick inner layer.
The inner layer of the Pacific herring egg envelope is further divided into distinct inner
layers I and II. In our previous study, we cloned four ZP proteins (HgZPBa, HgZPBb,
HgZPCa, and HgZPCb) from Pacific herring, two of which (HgZPBa and HgZPCa)
were synthesized in the liver and two (HgZPBb and HgZPCb) in the ovary. In this study,
we raised antibodies against these four proteins to identify their locations using
immunohistochemistry. Our results suggest that inner layer I is constructed primarily of
HgZPBa and Ca, whereas inner layer II consists primarily of HgZPBa. HgZPBb and Cb
were minor components of the envelope. Therefore, the egg envelope of Pacific herring
is primarily composed of liver-synthesized ZP proteins. A comparison of the thickness
of the fertilized egg envelopes of 55 species suggested that egg envelopes derived from
liver-synthesized ZP proteins tended to be thicker in demersal eggs than those in pelagic
eggs, whereas egg envelopes derived from ovarian-synthesized ZP proteins had no such
tendency. Our comparison suggests that the pre-hatching period of an egg with a thick
egg envelope is longer than that of an egg with a thin egg envelope. We hypothesized
that acquisition of liver-synthesized ZP proteins during evolution conferred the ability to
develop a thick egg envelope, which allowed species with demersal eggs to adapt to
mechanical stress in the pre-hatching environment by thickening the egg envelope,
while pelagic egg envelopes have remained thin.

DOI: 10.1002/jez.b.22729.
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Fibroblast growth factor signaling is required for early somatic gonad
development in zebrafish.

Dena M. Leerberg, Kaori Sano, Bruce W. Draper

PLoS Genet. 13(9):¢1006993.

The vertebrate gonad consists of germ cells (the gamete lineage) and somatic cells. The
somatic gonad has established roles in regulating the development of germ cells, as well
as supplying the gonad and the rest of the body with hormones. Therefore, a defective
somatic gonad often results in infertility and/or disorders of sexual development.
Despite the distinct importance of the somatic gonad, little is known about the
patterning it undergoes during early gonadogenesis and the genes required for this
process. We have discovered that a mutation in the zebrafish Fibroblast growth factor
(Fgf) ligand, fgf24, results in a reduction of germ cells during larval development, at a
time that precedes sexual differentiation. We show that fgf24 is expressed in a subset of
early somatic gonad cells that form an epithelial layer, which in turn surrounds a
population of mesenchymal somatic gonad cells that are in direct contact with the germ
cells. Furthermore, based on gene expression analysis, we find that the differentiation of
the mesenchymal somatic gonad cells into functional cell types is dependent on Fgf24
signaling. Consequently, the somatic gonad of fgf24 mutants is unable to support germ
cell proliferation and development during larval and early juvenile stages, and most
fef24 mutants are sterile as adults.

DOI: 10.1371/journal.pgen.1006993.
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Temperature Dependence of Anisotropic Transient Conductivity of a
La@(;,-Cg(Ad) Crystal

Michio Yamada, Satoru Sato, Wookjin Choi, Shu Seki, Tsuneyuki Abe, Mitsuaki
Suzuki, Yutaka Maeda, Shigeru Nagase, Takeshi Akasaka

Chem. Lett. 2017, 46, 973-975.

The temperature dependence of the anisotropic transient conductivity of a
La@C,,-Csy(Ad) crystal was investigated using flash-photolysis time-resolved
microwave conductivity (FP-TRMC) measurements. Results showed that the transient
conductivity along the c-axis of the single-crystal increased as the temperature
decreased, proving that electron transport can be described by the electronic

band-conduction model instead of the electron-hopping model.

DOI: 10.1246/c1.170279
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Adamantylidene Addition to M;N@Il,-Cgy (M=Sc, Lu) and
Sc;N@Ds;,-Cgy: Synthesis and Crystallographic Characterization of the
[5,6]-Open and [6,6]-Open Adducts

Michio Yamada, Tsuneyuki Abe, Chiharu Saito, Toshiki Yamazaki, Satoru Sato, Naomi
Mizorogi, Zdenek Slanina, Filip Uhlik, Mitsuaki Suzuki, Yutaka Maeda, Yongfu Lian,
Xing Lu, Marilyn M Olmstead, Alan L Balch, Shigeru Nagase, Takeshi Akasaka

Chem. Eur. J. 2017, 23, 6552—6561.

Additions of adamantylidene (Ad) to MsN@J/;,-Cso (M = Sc, Lu) and ScsN@Ds;-Cgo
have been accomplished by photochemical reactions with 2-adamantyl-2,3’-[3H]-
diazirine (1). In M3N@J;-Cso, the addition led to rupture of the [6,6]- or [5,6]-bonds of
the Th-C80 cage, forming the [6,6]-open fulle- roid as the major isomer and the
[5,6]-open fulleroid as the minor isomer. In ScsN@Ds;-Cso, the addition also proceeded
regioselectively to yield three major isomeric Ad mono-ad- ducts, despite the fact that
there are nine types of C—C bonds in the Ds;-Cgy cage. The molecular structures of the
seven Ad mono-adducts, including the positions of the enc- aged trimetallic nitride
clusters, have been unambiguously determined through single-crystal XRD analyses.
Further- more, results have shown that stepwise addition of Ad to LusN@J1,-Cs affords
several Ad bis-adducts, two of which have been isolated and characterized. The X-ray
structure of one bis-adduct clearly revealed that the second Ad addition took place at a
[6,6]-bond close to an endohedral metal atom. Theoretical calculations have also been

performed to rationalize the regioselectivity.

DOI: 10.1002/chem.201700049



Size-dependent optical properties of grana inside chloroplast of plant
cells

Takayuki Uwada, Ling-Ting Huang, Ping-Yu Hee, Anwer Usman, and Hiroshi

Masuhara

J. Phys. Chem. B, 121, 915-922 (2017).

Well-packed thylakoids known as grana are one of the major functional sites for
photosynthesis in algae and plants. Their highly ordered structures can be considered as
a few hundred nanometer-sized particles having distinct scattering cross sections from
other various macromolecular organizations inside plant cells. With this background we
show that elastic light scattering imaging and microspectroscopy is an important tool for
investigating structure and organization of grana inside a single chloroplast in plant cells.
We have demonstrated this noninvasive method to identify the distribution of grana in
intact fresh leaf of robust and rapidly growing Egaria densa, which is also known as
Anachris and among the most popular aquarium plants. The scattering efficiency spectra
of their individual grana fairly resemble cooperative absorption spectra of porphyrins
and carotenoids. We found that the electronic structure of the stacked thylakoids shows
granum size-dependence, indicating that size of grana is one of the critical parameters in

the regulation of the photochemical functions in the thylakoid.
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DOI: 10.1021/acs.jpcb.6b10204
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Preparation and micropatterning of gold nanoparticles by femtosecond
laser-induced optical breakdown

Takayuki Uwada, Shun-Fa Wang, Tsung-Han Liu, Hiroshi Masuhara

J. Photochem. Photobiol. A, 346, 6723-6732 (2017).

We fabricated gold nanoparticles (NPs) via a femtosecond (fs) laser-induced cavitation
bubbling. By introducing intense fs laser pulses into HAuCl4 aqueous solution
containing 1-propanol, optical breakdown and the following cavitation bubble
generation occurred at the focus through multiphoton absorption of water, resulting in
the formation of gold nanoparticles (Au NPs). Intermediate species such as radicals and
solvated electrons produced upon the bubbling contribute to gold ion reduction, while
direct ionization of Au-chloride complex, photothermal decomposition and direct
optical decomposition are excluded as possible mechanisms. Utilizing the fs
laser-induced bubbling we demonstrate in-situ micropatterning of Au NPs on a substrate

from the same HAuCl4 aqueous solution containing 1-propanol.
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DOI: 10.1016/j.jphotochem.2017.05.051



Localized phase separation of thermoresponsive polymers induced by
plasmonic heating

Issei Aibara, Jun-ichi Chikazawa, Takayuki Uwada, Shuichi Hashimoto

J. Phys. Chem. C, 121, 22496-22507 (2017).

Optical excitation-induced heating of a single gold nanoparticle potentially offers a
high-temperature field confined to the immediate neighborhood of the particle. In this
study, we applied darkfield microscopy imaging and Rayleigh scattering spectroscopy
to pursue phase separation of aqueous thermoresponsive poly(N-isopropylacrylamide)
and poly(vinyl methyl ether) adjacent to a gold nanoparticle that was heated by
continuous wave laser illumination. Gold nanoparticles were supported on transparent
substrates of glass or sapphire. From the imaging study, we observed that a 1-10 pm
microdroplet covering the nanoparticle formed and grew in time scales of seconds to a
few tens of seconds. The growth was triggered by the illumination, and the droplet
collapsed when the laser was blocked. At the same time, we observed scattering spectral
changes characterized by a progressive redshift in the localized surface plasmon
resonance (LSPR) band and an increasing scattering intensity in the region of
wavelengths shorter than the LSPR band with increasing laser intensity. The scattering
spectral changes were interpreted by the encapsulation of the nanoparticle by a
polymer-rich droplet with increasing sizes. The present study revealed that
thermoresponsive polymers were attracted to a hot gold nanoparticle and formed a
microdroplet under illumination with a wavelength near the LSPR. Our findings
demonstrate the potential of plasmonic heating to manipulate polymer migration and
accumulation, which may find applications in protein crystallization.

70 -
= o
Au NP accy 1 ¢ molseuld,
Pobymas drogéat
CW banar (458 nim) « MoFmation and growil
DBkl sviigey

DOI: 10.1021/acs.jpcc.7b07187
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An Attempt at Ab Initio Crystal Orbital Calculation of Electronic
Structure of B-type Model-DNA

Hiroyuki Teramae, Yuriko Aoki
AIP Conference Proceedings 1906, 030023 (2017)

As an attempts at the electronic structure calculations of the B-type model-DNA,
(poly-(guanine) poly-(cytosine)) double helix including sodium atoms as counter cation,
hereafter referred as (poly-(dG)poly-(dC), double helix model polymer is performed by
means of ab initio Hartree-Fock crystal orbital method adapting the screw axissymmetry
which results in great reduction of computational efforts. All sugar backbones and ions
are included in the calculations. Energy band structures are calculated at 3-21G and
6-31G levels. It is significant that the bottom of the lowest conduction band at the '
point of the first Brillouin zone has almost zero energy value. The effective masses ofthe
hole and electron at the I" point is 13.7 and 9.53. Both values are relatively large,
therefore, the band conductions are expected not to be effective in this model-DNA
backbone.

https://doi.org/10.1063/1.5012302
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Rapid and effective isolation of candidate sequences for development
of microsatellite markers in 30 fish species facilitated by kit-based
target capturing and massively multiplexed parallel sequencing

Takeshima, H., N. Muto, Y. Sakai, N. Ishiguro, K. Iguchi, S. Ishikawa, M. Nishida

Conservation Genetics Resources 9, 479 (2017)

Recent advances in next-generation sequencing (NGS) technology have accelerated the
development of microsatellite markers for wildlife conservation genetics. Although the
discovery of microsatellite-containing sequences based on NGS is more efficient with
sequencing of a microsatellite-enriched library than with wholegenome shotgun
sequencing, the process of constructing a microsatellite-enriched library is somewhat
complicated. Therefore, many researchers prefer to use external services for the
microsatellite-enrichment, which requires more time. To facilitate the rapid and
effective development of novel microsatellite markers, we attempted to simplify the
process of constructing a microsatellite-enriched library for multiplexed parallel
sequencing. To capture microsatellite-containing sequences, we applied an easy-to-use
commercially available kit for the hybridization and wash steps. After preparing
shotgun libraries of 30 fish species for NGS, we captured microsatellite-containing
DNA fragments directly from the shotgun libraries by using the commercially available
kit. Next, three runs of multiplexed parallel sequencing were conducted on the 454 GS
Junior platform. The resulting sequences for each species included high proportions of
microsatellite-containing sequences (from 46 to 79%). Thus, sufficient numbers of
primer sets, ranging from 1029 to 6606, were effectively designed for each species.
Microsatellite capture and sequencing were completed in about a week, so the time
required was substantially reduced. To validate the effectiveness of our strategy, we
screened 44 potential primer sets designed for ayu (Plecoglossus altivelis). The results
of polymorphis ms revealed that allelic variability at 23 markers will be useful for
studying population structure. These results prove the effectiveness of our improved
approach for microsatellite marker development.

DOI: 10.1007/s12686-017-0699-z
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Density functional theory study of adsorption geometries and
electronic structures of azo-dye-based molecules on anatase TiO,
surface for dye-sensitized solar cell applications

Pongthep Prajongtat, Songwut Suramitr, Somkiat Nokbin, Koichi Nakajima,
Koichiro Mitsuke, Supa Hannongbua

J. Mol. Graph. Model., 76, 551-561 (2017)

Structural and electronic properties of eight isolated azo dyes (Ar—-N=N—-Ar', where Ar
and Ar' denote the aryl groups containing benzene and naphthalene skeletons,
respectively) were investigated by density functional theory (DFT) based on the
B3LYP/6-31G(d,p) and TD-B3LYP/6-311G(d,p) methods. The effect of methanol
solvent on the structural and electronic properties of the azo dyes was elucidated by
employing a polarizable continuum model (PCM). Then, the azo dyes adsorbed onto the
anatase TiO, (101) slab surface through a carboxyl group. The geometries and
electronic structures of the adsorption complexes were determined using periodic DFT
based on the PWC/DNP method. The calculated adsorption energies indicate that the
adsorbed dyes preferentially take configuration of the bidentate bridging rather than
chelating or monodentate ester-type geometries. Furthermore, the azo compounds
having two carboxyl groups are coordinated to the TiO, surface more preferentially
through the carboxyl group connecting to the benzene skeleton than through that
connecting to the naphthalene skeleton. The dihedral angles (@sN) between the
benzene- and naphthalene-skeleton moieties are smaller than 10° for the adsorbed azo
compounds containing one carboxyl group. In contrast, @zn > 30° are obtained for the
adsorbed azo compounds containing two carboxyl groups. The almost planar
conformations of the former appear to strengthen both m-electrons conjugation and
electronic coupling between low-lying unoccupied molecular orbitals of the azo dyes
and the conduction band of TiO,. On the other hand, such coupling is very weak for the
latter, leading to a shift of the Fermi level of TiO; in the lower-energy direction. The
obtained results are useful to design and synthesize novel azo-dye-based molecules that
give rise to higher photovoltaic performances of the dye-sensitized solar cells.

DOI: 10.1016/j.jmgm.2017.06.002

_41_



A novel mechanism of “metal gel-shift” by histidine-rich Ni**-binding
Hpn protein from Helicobacter pylori strain SS1

Shelake, R. M., Ito Y., Matsumoto J., Morita, E. H., Hayashi H.

PLoS ONE 12(2): e0172182, (2017)

Sodium dodecyl sulphate-polyacrylamide gel electrophoresis (SDS-PAGE) is a
universally used method for determining approximate molecular weight (MW) in
protein research. Migration of protein that does not correlate with formula MW, termed
"gel shifting" appears to be common for histidine-rich proteins but not yet studied in
detail. We investigated "gel shifting" in Ni*"-binding histidine-rich Hpn protein cloned
from Helicobacter pylori strain SS1. Our data demonstrate two important factors
determining "gel shifting" of Hpn, polyacrylamide-gel concentration and metal binding.
Higher polyacrylamide-gel concentrations resulted in faster Hpn migration. Irrespective
of polyacrylamide-gel concentration, preserved Hpn-Ni*" complex migrated faster (3-4
kDa) than apo-Hpn, phenomenon termed "metal gel-shift" demonstrating an intimate
link between Ni*" binding and "gel shifting". To examine this discrepancy, eluted
samples from corresponding spots on SDS-gel were analyzed by matrix-assisted laser
desorption/ionization-time-of-flight mass spectrometry (MALDI-TOF-MS). The MW of
all samples was the same (6945.66+0.34 Da) and identical to formula MW with or
without added mass of Ni*". MALDI-TOF-MS of Ni*"-treated Hpn revealed that
monomer bound up to six Ni’" ions non-cooperatively, and equilibrium between
protein-metal species was reliant on Ni*" availability. This corroborates with gradually
increased heterogeneity of apo-Hpn band followed by compact "metal-gel shift" band
on SDS-PAGE. In view of presented data metal-binding and "metal-gel shift" models

are discussed.

DOI: 10.1371/journal.pone.0172182
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Plant-microbe-metal Interactions: Basics, Recent Advances and Future
Trends

Shelake R. M., Waghunde R. R., Morita E. H., Hayashi, H.

Plant Microbiome: Stress Response ed Egamberdieva D. and Ahmad P.
(Springer Nature Singapore Pte Ltd.) pp283-305, (2017)

All organisms require metal ions to complete their life cycle. Excess or shortage of
essential metal ions is toxic to plants. Also, some heavy metals are toxic at all
concentrations and hinder the functioning of plants. Therefore, plants including
microbes have evolved metal homeostatic machineries to tackle toxic levels of metals
inside the cell. Since a long time, scientists have investigated metal homeostasis
mechanisms in plants. In last few decades, anthropogenic activities together with natural
catastrophic events have increased the bioavailable concentration of heavy metals in the
biosphere. Heavy metals are persistent in nature and cannot be biodegraded. Thus,
heavy-metal pollution is becoming a threat to environment, agriculture, and human
health. The microbes are the most sensitive creature to metal stress than the rest of soil
fauna. Some plant-microbe interactions are beneficial under stress induced by heavy
metal thereby enhancing uptake, translocation, distribution, and detoxification by either
or both the partners, i.e., plant or microbe. The rapid progress in the research about the
molecular and physiological mechanisms of plant-associated microbes is helping us to
understand the factors influencing plant-microbe-metal interactions under heavy-metal
stress. In this chapter, we have summarized various aspects and recent updates of three
major interactions, i.e., plant-metal, plant-microbe, and plant-microbe-metal interactions.
Further, we have assessed recent updates in beneficial plant-microbe interactions and

their application in the management of metal-induced abiotic stress in plants.

DOI: 10.1007/978-981-10-5514-0_13
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