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FEEPIT S IERRBRAN 3 FILETERC SR T T L 3 Y R LIZES L FE )k
LWV o T2 FiEZ AW T2 OBERERCYMEDIRIT A LI E T —~ Th D, —FEFE D

SITBEI T E O FiE B I A THFOMER, (LFRUSICBE 282 2B H>WT T 7

0—F&E{To T3,

AL O FE A LIS %,

b A b L AL, 78—F% 0 Y URROT Y N A = —TUERAE 22 & DR MR RS0,
JE M PR T D FENE « R ICTELS BIE L TVWD Z AL TW D, T4, Z Ok A
ML AOBREE BRI E LT, FUREDEOMRREIER N ERE SN TWD, 7 =L Tk
(FA) TSRO ER 2”3 2 L S D 2NT 7 o T D, REFEFRFZROWA 5 1%
FA L0 HEWEIREZ R L OFEEOE FA FFEAROBEREZ BN E L THA OB
EEANLFAHEREZARL, 7V —F VI NHEROUEEITV, HEREITKREL
BHEIRFET D 2 LR LT, RIFFE T 50%® DPPH 7 U —F U h WHERE
(ICs0)%, FA & Z D% %W@7:/—wﬁm&%#%mf%@ot7/ﬁw@ G - HaE
TRNX—DHE RN THIRFE 2175 Z L TRk Z L &27R LT,

7&”7%M%LOVTHlﬂPﬁfTﬁ%@fF@i@ﬁé F7-PT HIV ETH
% ADAMS @ ECsofEIC DN\ T FHuET R F—DHTTRNITZAHZ L amd 2 &
NTET,

PUEDXHIZEDZhE B D X O BREMERMRICOWTTFRITE 20 TH L0, £V
A2 PPEIC OV T S TRIFRE DS LRV E NI B ZITLY, TAMr—RAL LT,
2 T4y O ERERS K OV 5L 2 [R50 T OB -E— A > MZOW T H 47l
HTARLF LD 2 Tol e 2 %%ﬂ RBTHHZ EERALL], 7272
LZHUERB ET D078, FEBIOTHNCE L OSERD Z LN TE
otz

%:T,é%ﬂ%%®%$%&%@f%é,@5,%ﬁ,IVFmH~&EKOwT

FTHET RNV — DRI L DR FEE 2R AT 2 A, TV TRIARETHDHZ &
BRRA LD, £ DOh+ _Ob\’Cquﬁ%ﬁo’Cb\éé:_%’Cbéo

[1] FH] #hz, 2 BFH, A —&E, L 8K o %
1, Ry FER, SR Rk, [y il = koL — &wmi
J Comput. Chem. Jpn., Vol.19 0.2,
https://doi.org/10.2477/jccj.2020-0005

8, %ﬁ,ﬂFﬂ,%
Hiz 53 TP TR
pp.43-45 (2020).
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HERVBUREFFNAWCET > LEREKBEE TS bR/ A REOEAR -
TERBHEER LT AV A4 ROFEICEAT MR 2T/ > TS, FrlcTF 7% Lo
BEEMETLH DT XL L, CuwHs @ X 9 RfiE 7

0,
BRI b bF, i ez oL am T @f“u
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D, ZORFEKLIIEICHRAZRD, AENTIED —

L LT FEHOT—< T2 {T-> T 5, Tropolone Azulene
AR DT —~ 13,
DTAVVBREGR T 2T VOEEZOMWR: —&iZZ I v rm—T 13,

ex Ip @)@ L RERSER T T 2 2 LD ETEERDILEMNE L I L, FoB~IG
MEn<Tng, =4, TAVVREEL Y 7
V=TIV OWEFNTIE ERN T LnD,

O,
DOHUE, TRV 25U SRR D, QQ OMe NHZ
1 2

CCl3 COOEt

BB DOERE B > T D,

MU a7 XL R BNRERFET, 7
Na— )V ERIELTENETZ AT VE L
26:&,&&CQ&@%%%V%%E%KrJ“QlH
BIST 2 &m0, REE, ZNEIGHLT 55021
JURE 2 KSR T B U U AT, EfHoR P02
LA DZF LT Y a—VHI EDOKIE
LY, TALVUVREGL Y 70 = —T )V OAE R A FHE
L, KIGEMHSEEZBRF LR, 7 XV 7 J v 4a (Fig
X-ray) DA TH LN, £, EEMeR A Kb
BHCFEINDVTZT N 22T ) T AL 1,3V H VR
VR 2 EDORBEDORISICBWT 2T 2 /e BT 57
AV I T BELNLZEERHLE, ZRo0&R
RO bR I o7,

2) TALVVHEOGE T OIENEW O . 7 AL 8

X, PIRIE - FLAERASOEBIEHZ RT b ORmbRTEY, 0
Fia pEHRBE LCTRASFIHAINTWD Z Lo, YifE=ET

X7 AV CHEORIRAE, PUESHERSEIC OV TN TV, AF QO
B, EEARLZ N 2 oa 7 BF1-4,68 hU AFLT AL %

FBEIE LT ARLEIEEOT XL 7 I RHYE 5 OIRBLE

MER2 BT, ERHE 3R miie 4 FEA2 O RSS2 E LT,
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Watk, BEME, FBEMR EOE WM, B BRI O REIER PR & B
BLLT, REAKT VI n BEFHBMEVKR O OEBERIHAEOGKE, Th
O OEERE « MPTEMRAT 21T > TV D, WMERBUII D FRAIDEE TH 5720, FICHATE
Doy F- AN Z0EH U785y T FIEIC & 2 0 FREGIRIENC 2 A Tn D, A4E
TLLT O 24T > 72,

[1]5,15-% (4-B° U 2L) -10,20-C T UV — ARV 7 ¢ U o BB & LT SAMERAT
mrF (PCP) DERL & BRIy DWW i A 25 8)

5,15 \L1Z 4- Y U VHAEH T 5 5,10,15,20-tetraarylporphyrin 10 & & Fifig~ > 7
WAKFn# % ATz Y VAR —< LB L Y (porphyrin-Mn)s(solvent), DfHAE 2%
AMEBNT By T 2GR L, ZEFLICEEE SN T O AE IOV TRHRF L=, 10,
200127 == (1), 48U UK (2), 3B UAE B), 47uan T o=k

@), 47vE7 2=k (B), 4T T I F7==8 (6), 2-F=1 (8),
FF=H (9 b ORNLT 4 Vb HBO—RILTF ¥ XNV EHT 5 PCP M55
L, T v RVNERICKBRES TN Z AT 2 2_Mn, 8_Mn, 6_Mn, 8_Mn (I#Eb LA T
B DK H NI EAE L T e, ZRETICZ D PCP OF#IEK 350 CTE T
BETHDZENBHIEICE D Do TWVHA, BRICZEANIRICE U 2L FEnm <
2_Mn, 3_Mn TITFRIZ K > TEBABEABEE L, 22501 FIcE< Z ik =5 o
KpFE2BRETDHZ L, KOFREDOFEITZEANT AN EROMEICLY B D
ZEMHALNI 0T, FTF 2o VEEA TS 8 Mn, 9_Mn Tit 8_Mn O A3 K5y
FARAHELTEBY, ARRKSFORNAEZ R LTz, 2D XK 512 PCP WD ERE,
TRDOBKBREGIMNAEZD Z IR0, WIS+ OWNEZEE 22 Ebhd 2
G0 T, BUKEYRZEHL 2 A5 1_Mn, 4 Mn, 5 Mn, 9 Mn TiE, Z8fL~DHE
ST ORENFHFTE D,

[2] NV T7=2=AT IV ROETFA 72 Va5 7 =) baf IFY—n
FHOG R & FE R
M) 7= 7 IVvERTLH 7o baAfIFy— 10, KRETFF 7 =TV
Fe FEATHHH 7 =F v baA IXY—1 11 ZAm L, BAERIER L IR TR
HEEZRFT LT, 10 12OV TIEAFE 4 FEOWEERE oS/ IcE L, 10 -
MeOH & 10+ (MeOH): TR U A X J — /L Z WL TWAIZH00b TR EaNE
th, fRtE Ricol-, 11 IAEEIREECTRE, WK CIIRENOBEORNZ R LT,
WK TOREER NN F e r7n I X80T, 11 By > a ZAROMEE LT
LleEBELLND,



ST REEFT AL TR E £HIE BA RE

B lL, o TS L WMEOBIZ I S LISEEME Y T O GHES 285 2 & T, &
TR RE & FF O - B REME Dy T DRI 2 A9 & LIFJE 24T > T D,
FriZ, DFHRAEEOMEMMEI 2SR L LTR Y, BRI, s, v
feAl, HREHE, —EIERMEHCET 22 #D T 5,

BT OWFFERR R 2 LU FIZHIT T %,

1. fEADOBREE M) =L T 57 AL FEORR

FANT ALK, FiefiE LTRHESTEY, Z0—2l0—BRiEERERITIC
SN TV EMAMEM RS D, ZoRMAMOERAICRES D, Ko FEOLE
W L DA A NTMEENZ, AR FHEIDKER AR —n ), - MAEEMR LDy
TN L DB R EAERIC K - Tl (BRRIRAD &7 nAkd 5,

IR A A VT IACHNT K D 7 NACKEREE, BRI BE o L 72 7 AR 23 5 1T
N E > THTBEGEREEDRIS, 7 7 A4 = EIRENR DO SOROREERZ TERL L,
D77 AN—PEVEEDLZ LTI RO RV EMENIWEEREZERT 5, 20
NY R, EEERRICHR O v b U — 7 i S U B IE R 2 TR D, BeiE
FIZIE Z O BREE (IR BESy T3 B0 A E BT 72 < 7o 0 R EL (Fik) 35,
ZDXHE, — A A NI ACEIE A THBSIREEZ 7 AL DRI, NE o TR
DL T2 D,

BHEEAN AR T IO % S FFMETH D720, 7 ALO FIEIZ LB 2 A T2
MREKEZDOFRRERY 95, FZT, ZOX O RMERIRRT 572012, 7L OFHER
B LR A LB E L2V UEEI RS 5T D, MEA TR OMLE R 7207 AN,
BERAMOBELIZIT 2 FEBA L2042, W EFIC X DR mEIRS, T¥EMRT7 L0
RS OYLK 78 EVRWIFREFTE 5,

Bexlx, FMALREE R\ 2 DO R & A HIA I I SR T CIR iR S Bk, g

EMZTNCBEEG T 2LEWERP CARIEDLZ LT, MATREEZNEL L2WHTHE
R MEFEDBREITEII L TV D,
AR, DO ALK OS5 TREE T OFREEIC R T 5 (R - Mifk#EE N T—L T 5%
w7 AL FIEOBRRICBET 2R &2 DT, RO T 7 ALK 5 T8 E BT 5 K
TAE LT T — AL RBEREICK L, TRFNE, Fnoc &, U LEREORESM
N CBRE TRE R IR LA BN Loy T A2 B LT MERER R O MBI OB 21T o7, =
NHOHT, FbiER Kb ALEWICH L, |IRT « SRS CHRER G 21T -
7o TORER, BURERIRZ L o THAALBENREE L, iR F T ML ETT 2 8472
T IALTFIEDOBRRIZ S LTz,



SFHE I AR BEATRE B a2

FEIRAL AT ES SHRI D FHALEM DG RE L OBEREBI 21772 > T 5, FRICHLEL
& RSSO 53T ERULHIEN S HREFRBLUCEHR L TRV, P ThH, 2/9L b ffigs
ERORTEELFFES L OB MSE RO R TRIFFEIC OV TR A R L T 5, it
I ORFFEE % LT IZAET T 5,

ANR B EERRIEE L TEA LY — Y DB a0 N ARSI &
TOKRBERIZ L VT 7 b ARIZEE S H A& D[Co(COO-terpy).]-4H,0 (1-4H,0) %
B22BZ EB5hoTn5D D, E612, 1IXH/VER @2 R L2y K ERE
HRF =Y DUBMIZED o FHAMERIZE VMFLIERE LTI D Ky IEALL
PICEEL TV D, BAERAEIZB VT, 1-4H0 IX=RE TIEA ELRETH D DK
L, ZAFZ7 V=D 1 IR TEAERIEICH D Z LD ho Tz, IEVLEIZ X0 K
DFFIIREARRTH Y, EREEREIT DRI R D Z bl bn ot &
OMMFLIE Y TG dn 11X B LIR B 2 BRIRAICRAE T 5 Z E RN ERETH D, —RIbRFER
ERICITIR A B LR E R, £, IR TO BALRBWBAG IS A B L RBEZ H
XA TH D Z L2 h, AV RBEREFIE L ZRLRET Ao —~DIGH
BHIR S D,

Foik L2AZE Tk, @I T A RED =DM A T 24T H X —E ) D Ran
Vb TSR R, DVRCEREBRIEOBL T v b AL E R Lo rEE A T S &
T, D TEBEOBEMEZEZS I ETER SN, T2 T, FEOINVRUBEEEAN L
HYER RS VT, MY AT UL IR L, ST EBOF AT Z LT
XV SRS FRREHR NS HERERIE 2 B L7,

TR R N U T2 A4 AN SR [Pt(COOH-terpy)CIICl (2)% kU A > Fg
(BTC) &b &85 Z & T, [PH(COO-terpy)Cl(BTC) % 5%, —IRITHEMIEE %
BT 5 Z LR ahote, R—mWNICIE, $5ES 7L MY AT UEED VR VR DIK
FREATERNR DI, BH A AZ X ZICX DR LTV, BEHEICE
WTC, 21 N AV UBBOIRGHEEZ D Z L TRIERENEIT L EEHLMITL
7

1) "COz-Induced Spin-State Switching at Room Temperature in a Monomeric Cobalt(Il)
Complex with the Porous Nature", M. Nakaya, W. Kosaka, H. Miyasaka, Y. Komatsumaru, S.
Kawaguchi, K. Sugimoto, Y. Zhang, M. Nakamura, L. F. Lindoy and S. Hayami, Angew. Chem.
Int. Ed. 59, 10658-10665 (2020).



MERERM - S FREARPHEE iz Bl %

F90) van der Waals /112 X 0 53 703566 LT AIE, 017 7 A% —, 13k T3
WHIRToH D72 DXUERURE « [EIR & 1T R TRREBICH Y, FFHOMEEEZ LD, 20D
7o 7 T AL —DOWYMEOIFFRITHT L OEEREMEA B O BRI D70 23 2 FIREMED 8 2 o ASHHF
PR TIL, BEHD L2 EA LT- van der Waals $E(KD B0 fREERINV Y 21T H Z &I
£V, ZOWERSHTRIART Vv VERE LTS, S 5HIZ, van der Waals $&{&D
&7 EOBTALFRIR Z1TV, RS R & ik LT van der Waals S8R OMEE I
DNWTHHFFRL TS, FLL EOBIFEDISH & LT, fafiRERELE LTIlY RiFbhn
TEXTCWVWABEREMEEILEY (VOC) IZ5WT, RIS EEZFHIA LI/t W
DERFEZIT> T D,

2020 FIZAT o T ERATRIL, RRGIDE Th BRI Em ot o3
BIRICET 2D TH D, TNETIE MU ZRIERSGE U THARTE M, HEIT
Biollx v Lo axtge b LEERET T, KHHOF T L UAREE, RAAT RV
ETHRETHER, ¥ Lrdvlo—27 8T — 7 4V FITHE SE TR
HER TR MVERIEST DHER, XL ET LT T ATRE ST TNNLT 7 A4 R
RN IERE N T AT MV ERET 5 FEBRE1T> T, Moo DGE LR LT,



MERERM - MM I NARE iz kA ME

1987 HEAZ KA —A R~ « 24 v 740D Tang & Steven A. Van Slyke ©1Z X > C Tris
(8-quinolinolate) aluminum (Alqs) ZFESCEF K& 32 A EL 23BA%E S 41, £ D%, 1999
FEWIWE TV AP RZEEDY 732027 REOWE TV — 712 K > T Tris
(2-phenylpyridinato) iridium(Ill)  (Ir(ppy)s) 72 & DA U 7 AEEARDBEEHE N O BEALMEA
WE SN2 & 2HI, EARDRIICTET HMENER 2O TV D, TILETITHE
HRHALF D438 THAE STV LAFFEFI D% < 1% Rudl), Ir(1l) 72 £ D d° & FAlE %
BT 5aEHE, S0, P RO FETRELZHTH&BFETH o7, AFRET
I, d-d BRICERT D IIEEMMET D2 & TRERTINEE M ESEEL, d #ul
INPHBAEE 2 D @B FEICE B LIRS DBS L e a7 S AB% %
FLIRFFE T —~ & LT\ D,

Bt OWFFEH % LA T ISR 5,

dO&EfE L L CEEET, o, A NICEMMEOE W Cu()Z V728 erEsE i
DORRFICEFLTND, ZTRETIS, ZHRREKEELZ O L TALATN D 1S
UMb CaMEERICER L, RALSAD RV 7 = =R A7 ¢ VRO FREZ I S i
LT&E, AL, #laf OLED AREMEIOBRRE A HiEL, deaste Iy
ESAMSERICF ORI ERTQ-DNVARF VT INT T = =LK AT ¢ (Hdppa) %
Bz & L CE A L7 [Cul(DHdppals 85K ZFRIAR L, [FRIMEAT 7 70 I XA
BLO BV —F 70 I X0 Z2FEELE 2, £, 708 LA EIT - 285K
WCOWTRIR F TR AGRZ R Z &2 L, REEEROELIEE OLED HFSLAE
ELTORERMEFEIEL Y, 510, AEA%Z DNA-REEGIEIC F— v 73 5 Hbif
# LB BUF, [Cul(DHdppals K—7 DNA-REEAROIERIZRE L=, 41k, ZOHES
DRI RFEZ SRR 95 2 & C, FMME L S HITH R I 50 13X EHEE 2 HL
L, SBOEMICKMI HEETH D,

1) Luminescent Properties of a Polymeric Copper(I)-bromide Complex in a PMMA
Film, C. Nanzan, et al., Jpn. J. Appl. Phys., 59, 077001 (2020).

2) ANVARFVZTINIRAT 4 U EENMTET D Cul SERORNFE, EiEEE, i,
55 67 RIS B RR RS O, 2020 453 1.

3 QANRXVEFN)DT 2= NRAT 4 BT LT D 3 VAL (D #EEICIS
DI OMERAFIE, BEBEEE, f, 81 BUS MBS TS (v
FA), 202049 H.

4) OLED ®HEALIZANT 72 Q- I NVARF VT N) VT 2= VR AT ¢ U EFNL &
% = oA (D $EARDOIER, \EEE, i, H37THERFR e~ rn<y
VEIHY AT N RN (BT A4 ), 2020 410 H.
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ETREOSHARIRA 42 LRALT 2MAEDED & T, DRIEOETRE -
B 141 - B RITHEO BB AT, O WIE~ 3 YTLIE & R IED BRI & (e
PEISY PR B BIRT 5 2 & B DI T —~ T B,

RO OB 2 DL FIZHEIT 4%,

EATBRBEHI B H 15 & L CoOy TE5ARICER L, ¥ 1Bt (SMM) [Tby(TPP)y(Pc)]
LT T =L Cao bR BB FHAD SMM BEIZOWTIFZE 21T > T\ 5, BH+
BEIRTERLHIH C TO A A 0 OBENIEREEDE L < 26T 2 72 DB 75 2E L, AR
BT D SMM RERBIICZ LT 5 Z L 2L LY, 22T, K7 I7—1
¥ & [Tbo(TPP),(Pe) | DB T88IR Z A L, D Tb ' A A k4 B EERE & SMM
K EDHBEZH SN T D TETH 5,

EE R I & SMM FFPEDOFERIICEE L7282 1T > T 5, [TbPcy] SMM O— 5 D
Pc Bifii &2 F72m T = (No) ~Ex7Z[Tb(Nc)(Pc)] SMM X, = fERIZHED =-
A AR DMERLI B & —ROCHBS 2 TERR T D, F72, Kifh TR S D 2249 A
RE DRI D T B — A F DAL > TRERMENR ET 5, 512, SMM 2 —K
TCRHI S H D 2 L THEROBE R AE M8 &, | b RV A2 I D 2 & TR
SAEFERT LT 2 L aWE Lz,

B -Tetrakis(tert-butyl)phthalocyanine (H,Pc*) XM EMEAK (Can, Dan, Cs, Cov) DIRA
ELTAREND, Z 0 HPc*% AUV T[Th(Pe)(Pc*)]H & O [Dy(Pe)(Pc*)| 2 &k Lz & =
A, [TbPco]°[DyPca] £ ¥ HENTZ SMM FrEAZ B T2 Z &b ote, Lo, Kfh
MHERDEEW Th 57280, &ORMRDELRFFER RICEEL KT L TWDLDONARHT
b5, o, MEAEERT ) O BB 2 TN LE R & DH, £ 2T, HoPe (Can)
THERL &3 B [To(Pe) (P38 L U [Dy(Pe) (P & Gk L, MHEA SMM Frtk~K
T HEBEZPALNCTLEPETHD,

1) "Manipulation of the Magnetic Anisotropy along the Cs Rotation Axis via a Supramolecular
Approach", K. Katoh, N. Yasuda, M. Damjanovi¢, W. Wernsdorfer, B. K. Breedlove, M. Yamashita,
Chem. Eur. J. 26, 4805-4815 (2020)

2) "Control of the Spin Dynamics of Single-Molecule Magnets by using a Quasi One-Dimensional
Arrangement", K. Katoh, S. Yamashita, N. Yasuda, Y. Kitagawa, B. K. Brian, Y. Nakazawa and M.
Yamashita, Angew. Chem. Int. Ed., 57, 9262-9267(2018).
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WHFgE=RIY, 77 —L v - BRNE 7T —L v (EMF) REDT ) h—RrREH-
TSR - AR - SRR PO AT o TV D,

77— LV KONEMF I, 25 ORRREEICHRT 20RO RFEMEHI 2\ VR
TALFH R O BRI EEZ B LT D, £, 20X D ekt 2L eI L 0 4
DIFFEDREANTIRT SN THE Y, K&, AT A ZAOE B, BRK IS G
it (MRI) OEZA: SIRAWSE CORHABGEER TS

WMAFFEE T, [7 77—V U EREOIMUE L ORNM O] | _&H L, OFHL EMF D
Bk, OKBEIL 7 5 —L o OB, @7 77— L v R ET T & T 28RO &R A BRI B 1Y
2T, BT 7 — L ALEWOERK - B, £ OREE EWPEIZOWTHIZEL TV 5,
F7o, AEILEMIZBT HKEMEEINT 2 AR OMEEICHRZ > TR Y, A
FEEmICBI T 2R HAT > TV D,

BT DOWFFER 2 LL TSI 2,

() LaNE 7 T — L O H§

La@Cs: NEBNEB 7 7—L 07 v A4 7L LTHLBNTND X I, LaN
7T =L AR R =D A ZD B ONMES LTS, LML, La@Cm (n=
42-45) 1ZHOWTHE, EBRIITHEERHA L IZ SN TW W, FEEENS KX —
RIS & D LayCos, LayCroo(I), LaaCioo(IT), LaxCios(T), LasCios(IN) D EEEA 1772 > Tu>
B0, T A T La@Can (n = 42-45)DHEEA 5 L TV 5,

(2) FHLAR Y OTEE DA
77—V UACHT e RE A T L A BIFF L, 1,5-benzodiazepine ‘B E 7 T — L
COBEHIE L LTEAT S Z L EZME LTV D, 2,4-dimethyl-1,5-Benzo-diazepinium
hydrogen sulfate D fE M A2 H 5 2 ¢ N T&E TV, HHLEY D
2,4-dipyridyl-3H-1,5-benzodiazepine 731G HAL TR Do To, B ASRIE 2 IR LT hE
R, 2,4-dipyridyl-3H-1,5-benzodiazepine D& RIZKED L, 4 Tk 2 HkE S X s
ERATIC K > T BT LTz,

(3) Indantrion-1,2-dioxime ® 7 /L = — LR IEFORE i
YIFSEE T, o FERAE o4 %2 MEEY TH % indantrion-1,2-dioxime D7 /L
T — VRIS I BN T, 2 - BETEBL WS L T\ 5, BIRORE A 2
T, 2 - BEENBE ORI EME LTz, Fiill STEHEOESE 25T, Bk
X MEEMRATIC LV S BT LT,
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2017 FFEDOIFFEZEEE & LT, 2018 FFELIRE, dOLE—4r - F2Re g E 2 Fv
SR DT T AR &V BRI R R IR AT STV D, 2017 FEEITHS R
PEfEFE Cy3 #d7m—7 L LT, ANUEMEE =L PVAC10 (43 1= 10 /7; Tp = 36.5
°C)D T+ 10 K (1T CTH—4y+ Cy3 J&34 » PVAC NEMGEE) L T\ 5 Z LFFIL-SiT 5
BGH R LT, 2019 FEEICIX PVAC £HEH) M %, Ty + 10 K 12T PVAC DOfEfn
REI MK A2 "4 2 & 2R LTz, ZOBGIE, £EEBEFEFH L THRIL WL Z L
EEETIE, RIS B iR (eritical slowing down)IZFHY 35 L&
ZTCW5, LLEDORE % 2020 4 E 2 ChemRxiv™ FIZ/ABH L7=,

SERTES) & B SRR RSB AT DA BRRICE D DT, ERoOsRI
T T AR T IRFEERS DS E M L TV % 2 & AT 5, M TldRn 2 &R
WL IR TCNWDH T AW ORE 2 BT 272 OO THERIAL L E X TN D,

2019 A FE LUK, SEHTEE) & B 81 o Bk 2 #sE 3~ < PVAC10 (2%, PVAC50
Gy 18 50 77), WU A% 7 YNEREF )V (G5F& 5 J7, PEMA05)7: &b fioTnd,
2020 R, BAIMEEAE R 7 — ¥ O INEEE [E O IR EE FIEEIPH 2 7k D E IR ~90 T b=
JB~150 CETHIE L=, TN EWATLT T8 100 CTHET DR Y Z2F L o (PS) % #Hi7-
WZRBHIIN 2 72, 2020 DY A% DL FICER T 5,

(1) PVAC5H0 TIXHIR « BRIRFERR & HICHER(T <70 C) LV b EWIRE(T < 90 °C)
FCHIEESEM L7z, TOME, ZNFET Tp+ 10 K BREEOREEMER CHE S
TWZERRBIGHZEENC N X, T X0 L &EIE(T=85 C = 1.2X Ty T HAEFIKF
MDOFRBEEZEZ ONDRERVGE LN, TORMEIT, F I E TERIGE
A2 o 7B — MREEHEER O TE R TEICXHET D AlREMEN H 5, Ziud s
T AR DOPERIZ & o T TEHER RO E B 2 TWD,

(2) PEMAO5 TIIfERDOIREFIMREG K LY H50EE K) T PVAC50 & [FERIC Ty
+ 10 K B E ORI T, FiR - BRIRERIC X ERBSAESHNENDS HO
WAL A AT, & ORER, T+ 10 K £HI CHABIRZENIT R 57, PVAC50
ERIBRIC Te = 1.2X T \Z 1Al T THREANIRE R O FE TR AN Z 2 rTREME &2 e 3 2 b 5
AYEIS¥ dWras

(3) PS TiF%r 1 280,000, 12,000, 2,500, 800 Dkl % HV T PVAC10 35 L 18 50
& FERICENIES) & B SRR DB S D 0O TR ER E Ty 05 1 Bk %
ATz, U LEORERNG, EEOIREAZHE T = 1.2X Ty ORRGERTRENE %
BRI D LT 2,500 D PS (T = 63.0 SO > THFIEZ D H & L)
EF AN/ AoV gl
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MEREERM- T F I+ b=V ABEE iz R Z—80

BRE TR 2 FOAEEBAMER (DSSC) L<u72h A kb (Pv) KEEMITiL
B A 22y 7 KB TH O, (FEEM ST NS EER~OIGAR ST
W5, Fexlx, (1) FRRT 7 AF v 7 B E~O @R TREFMNOKEFED DSSC
DORES, BLO (2) $h7 ) —TEREANLED Pv KEFEMOBFK L W) BEL2IS, @&
F& ~0.25 cm2 TR F—ZHZN Ry ~ 10% DNV DOEERL, 797 LV TOREH
ORI, B X O —W— & B BEMSE % O 7 Sl O T IZH D FLA T B,

1. KB DRI2 % 2 FMED TiOe ) / bt A B S o mibBE— A & AT,
LS D DSSC OfER LGl & ki L T 5, F7o, & EBIOERIEER T TE
IHBEZRILERESED LT, MIKOERL & HICHEKEIREE J DL L 8%%E
2oL TWD, RIZ, BREE-BE(J- VIR, KA o e©— 0 2, %
i1 B8 BER A TR & e L A R~ D B A BE2 LT, BEMRIRO Fil
HAE A B L2 BRI A WD 2 & T, BISRME, BESRIEE I J-VHEIFRDEE K <
FHI N, S OICHEIRHUEOREERAE HHIE L TR L OESHEL T~ Tn
%,

2. Pv KIGEM OB & BRIEE 2 et Uiz, OREREL : 8% TiO: J8 O ERLIFEC
ERBER T D 2 & T, TiO2J@A FTO EHUZHR < F56 SRR OE Tk ) EHl &
Niz, BT, TiO IR OF /R OSBRI OBRMEEZEXHZ LT, %
FLE TiO: 8 ORI % 1 % CRif% 50 nm LA LD Py 3 A VA AT ZIRui 7286
B TE D X9 oTz, BT, PR OBATEI I 2 BL28 I §H 8 LA
ZBRETHZ LT, CHsNHsl & DR G R TE /e, @F /Uy 7.
TiO2 B &, TiO2 7 / ki 18, ZrO: @D 3 J& £ THERE OB~ T, RES
— 2 b DA BERLE L OVPbly & CH3NH:I O 2 IR AR O FIE¥( AT - 1254,
B KZEHRNER 7.65% 035% H Tz, RIC, TiO: DG & F / Ri1-Jg O B3l S iz
M AT, ZrOz~S— R b OBAG « BEAk, KFEL—A OB - BE & 2 R AV
WO FEITH &, BEHRIT 3% L WD Lz, Zhnd, TiO: )/ KitE &
ZrO2 JED /)7 ~T v EE TOR—/VEEEIZMEDR H D & PRI, 2021 FHEIC
X, EEEBFFMBE CREOFREEZFRDL FETHD,

3. ANV =7 AT EGHEEN ORI D L —F — b e i o R 58 e 53 e 3k
BEa2HWT, KEGEMOCELBEM ORI 28U Lo, EEMET T 25K ki
TiO2 R ZrO2 D/ K MM A AR L, AR AR 2 S SE2 b 023k & LT,
fFoNIRNORERER R 2 HmcE G S, Tav AR a—varyTcL—%—
SOV ANE DN FABRE, — EHEFHEARIED S O LITIBFRIC BT 5 SOGHE T 5 a T E
L7z, I fbn a7 204 bHOTXy b OILEBER LT 0HEmERET 5 B
BT, =% bbb I Ryt R BRI RSIEIC L > TBIRI LT,
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PEHEERIPT - T/ BEELRARE HEHIR FHE B2

AWFEETIE, AT, @O1, @B EHL 2B G702 T 7 SR 2 iR

l/;

— TR IGRoA A= T B BME LA R ORI - BERERTEAT 21T > TV D, I

AT, BIDHARA—T T LT NA A=V T aRRE T 5 L — Y —BHMEE S
AT DAL LTH R RO R L, IR S & RO O
HIBRE R RO IE T BB AR ORI EL Y ML A TV D, LU RIS R T OIEEE O T —~
DOFITH D,

(1) 7+ ForT o Far =g D00 2 A5 T/ R T-B %

@)

€)

KEFBEMSCNSA A A A=V ZITB T - RIS D L 5 RE= R X —k %
FATRABHY, TOFTH FEHOS RT3V —BEjcik-3< = HIA-
SHEHEMK T 4 T v Far =2 g (TTA-UC) & KIS D3R ST
W5, BFFEEE TIINEN T Z @ TTA-UC 2 3E8 T 57/ KiF-OBFICI Y #A TV 5,
HBARBYIZIE TTA-UC Z 554 5 MO 102572 % 2 0 Fitdh (Gl 7/
B2 Uiz, SR FIEREOLD L ey RROLOBRELTTEDZ &,
BIORESEMC L > Tid@m#h®RAe TTA-UC 25819 51 v MRKL- 2RI
THECTE D Z AR L UL TOSIERIE TH LM LT,

TNHEIT VT B RIZEDEEL S 87 EhEdb DT 7 LB ~D 5 A

BN EORESITE R BRI o T ke L 7D 2 & TRAIL T
nm YA XOMILEFFO, —FDF ) R—TF AMECTH D, & 23T EREIARE
DRI Z T DK FBED, BT v RV E2B L CTERNO a2 LY
TR ERARETH Y, FxIXINEHH T REEwmE LTOREREZOI LT
%o RBFIETIEY 8 B ONesstE & iR T 5 7k E 7 V2 VT AT e R
WX DEBRINC LV EENRT S Z & THREICT 5 2 & 2R AT, BEEE S ML
WADG B JAZ, FIFLN TOLFRISAFTRE Td T/ ML EL & L CHkRE
LT EEPLMILE,

& RO L— W —INEE W TSRS X D B

EEDOREFTICT ) WEZ RS D ENTT A AERSORE A E R O 729
\CEHEER RN & 72 D, Boa i3 T AR EIC4 T k- Chi - IEAL 200 nm) & Bl
ELL—V—% T2 2 LI L EREREAR T O EN ) R Ios] & %
EONEOHICERMT 2BL LR Lz, B L —V— "D -5 S HELWE %
BXTHRNRER, &F 7 rnBfsniz L ——2 N UINEVS 2 2 & TET
DRI R ORE ARSI A 5 E 32 &, B RORRCEER B S v 7 v
WELD L~ T A=A E RN D REICENERET L Z L 2L NI
L7,
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MERERRFT - AL FEREE EHIR O\K A

T =R E D T ER A & i U TRk, B8, 2l Vo 7o Rm &
FoZ &inb, BIEHEF T VAL, KIGEMEOEFAE L L TRBAYICHTZE S
NTW5, ZhbOAETHE T OEMELMERERN LI OB FREZMD 2 &2
AHRTH D, YHRETITEL, ABOEFREZ KRS EZNICBRAITE 2ERFIET
b L NETFHHIEENNT, T =R ROFEE T OETIRIE L Wt & D%
PEMNTTLHZEEAELTWD, AEEZOBITEF 2 L FISHAT 5,

Q)

()]

YRANLEE T oy e E OB i

BRUCERET LT IE ORGSR S — /v RF v U N = RREREEMA STz, SFEITC
AUz R L CHIE ARUBE O S ORI A 1T 9 72 80 O F0BHE (i F 22548 0 % %
iz, F£io, HZEEEROEEROERET o7,

ERNE T T — L2 Li@Ce D EIRAEFH A

EBNGL T T — L TR R L R R D, RN LIS AR RO IZ B
THESIZRIFTERI G Ch D, I b KEICARATRE 7 7 — L 2 1E Coo TH DY, Coo
F=UEFO®BNET T — L ITHBENEE L < ZOMESHEIIRERHATH
S72, L2L 2010 H21Z Li@Coo MEDTE TR EIZAEK TE 5 Z L WE S, Sh
PATIRFEDHED BTV D, Tz IZBAATIC Li@Ceo Hi 2 ELZE2875 L TR B L7 IR
DHFEA AT bV ERIEL, ZABEOFIE LIRWHEIKRD Li@Ceo #Will & 72 > T
WHZEEROMNT L, SFEILEOMIEZHEE T 5728, Li@Ceo D EPLE
BEHEEZITV, FEERNPOER LY I 21— a0 287 hL (SS) L2408
B AT MV (UPS) & &Lk Uiz, 3D 61 Li@Co D BEEKIZ DUV T 2 D,
ZEEICONWT 1| DOREMENBZ LN, COMEDSS H UPS 2HE D L<
BE Lo T,

BN S 5> P3HT O sl iR RS o H st

MY T OIS IR O b 2 <, AESFEE TS Lo T
¥V ROWEIE CEIUTANRIERPIGOND EEZ DD, REWEEMER Y
FHEDO =D THERY G-A~FUNTFF T 2 25-DAW)EFANT, N K58
DML X 2 X D 7 B i S A R RS T SO IR TR K o TIEIIT 5 2
L BRI, BONEREORR E XK K TO0.55 ThHotz
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EEMERFI - S FAAFAEE i #EA BA

AT L VRSN TV DR, oML, BRERICESSEREI X v
RO B I E O 2 I B R T DRI SN AEERTHDH EBEZXDHZ LN TE D, Yif
A TIL, BRSNStk il & U 7o/ BT ik 7o & o X 7 BT AR
TERRAT 72 & N, BB TR TIECTER LI AT X o8 B & KA RN CHRELE
LDV AT L7 haRb—ya VERBARAED THY, Zh b OBSERED
AT KD & Ry B OREHREM BRI A2 BH5 L Q1 5, BUEITRRC, MlRIC L 59
HBRERT (&8, B, pH%) ok o7 L ilanEa 7B iEh 5 —
WD H 7 R OB BGEERE IO T T 7 —F 217> T 5, UFICRFTOH
B - R AR T 5,

BN 2EE T m T CEE RIS E A RIE 22 IR A 52 1 7o T, DEE - F5eEREE

i L DHUE - T —~DEED 2 >DOHE T, UTFOREE LS,

1-1 9 VFHAALFa~—% SMA-30D (Astec) ZEAL, BIWMIILLGEZLZEIC
T2 O DHE - MRERE LM LTz, ZHUCK Y, REREHICHNDDZ R
I B~ AN TR S L0 OBIGHEZ T T 7 7 4 L AEHO =
D OB EE AN A BAE LT, (RHFE BRI )

1-2 @7 L— b U —4& —Lumate (Awareness Technology) ##&E AL, Hifap~&E
ALTed s v Ry B a— R 28R T ORBURE 2 20Ot E & L el
i 2MERESLD B2, ZHICXVEHEE (GRTEE) EA L LR T
L7 bR L —2IZ K D ZHEIN~OBAR T FE BN S 00 7 i FFAM A3 7] HE
Rolz, ZTHICEY, =Ly bRl —ya itk by AREICHE LT R0
EAEICBET 28F - MRAREORFEEZND Z LN TET,

2-1 fE3k, BWO X A IV 7 TREMICZHINERIT 2 Z L AR#EETH 7, 7TH
12— MVORNVE CEIEGIC LD N TSR 75 L 2 b, =17 kn
Rl—va KDY VN BEG RO ADREICRL2EY) —Ex
ZHGINDOFEAERA~DHEL TE LR VLS LTRET D&M E2I1To72, 2
DORRIZLY, YFREOEL 244 1 ABRFE LD 2T LT,

2-2 A XFAFHROT v ATESIFEG X 37 PO Myb £ DNA 6 fEIk
DREIE L TEALA~D T VR F 2 RImFIR O B G- 2 92 AT, WA F oK
BRBRDRSTRILIEE R B ARSI ELFEH L, ZOE%
EVEZ UV-CD A7 FVEHINZ K0T Lo, ZORRICESE, YiFR=ED
Bt 2 4 1 ARKRFELOPE 2 TS L,

2-3 KIGHKERIRZHAWTER L, Y=v~3 Y U lko R iRtz R4 5
# LalT2 kD g —1 v = af v Fixtd 5 miEoE &kl 2170, &+
1A 1 AR EORSRZ i (G83F) & LTREKR L,
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AR ERFBA - REEGIEERRE ik BR EX

TR H L & OKBEAEY O RifE - BB EREEICOWNT, 7R/t
20, HTEMBEEEOTEEZACTHEL T\ 5, EiC, BREFN, AERn, £
FHY, EIELR EOIPE 2 L RN ST 2 T2 OISR R 7, AZHEMED SV SR B LR
DHEER®, LSOOI O - FAEDOKMET — 4 & 72 5 BB
HEEOMY], BEDNA ZHW=E=4 ) vV RIEOBRBR EZITo T\ 5, REEL
ETEREDNA ZHWet=4 U vV FEOWREITo T2,

(1) U7 W% AALPCR ZHWIAEATBRITICIH T 27 XY v a vy A& Rk
AT A

TRy a Uy ARG IA BSOS TV A EERERREAERTH Y, i
REREA TH D, AEOERRPIEE-E TH L0, T=4 Y 739 1<or
AETLH, IhEWETNL, AEEIZY T AZA L PCR ZHWESHr FiEa VT
BT 7R A B HUIBZ SO W TIRIT 21T o T2 55 5, W< OO il S TEREE DNA 28 H T
&, AR, HLWT I ~— - Tu—Tty hEERL, X RMTHITEED
TW PETH D,

(2) V72 A LPCREZMWEHARBRTTHIZE T 5T LA N R a voFHl
AR BT DR
FAHVER N RYa vIERESAL Y FU 2 MCBW TR [ B JIZIEE S
TEY, ERIEAEREILRTH v 22 bt A RRAEIX Thh TRy, 2T,
FTHUAR N RV a URARFRETH Y Z 5 )| LK 19 7 i TRKETY, V7T
NE A 5 PCR & HWTATDERE DNA OB AT o712, ZORE, 3 7T CHtEs
RO LN, 5%IE, ZH ORI ELMICEEREZIT> TV ZEBREEZ L,

(3) I \naxthra vy AOARRI T TORE DNA ORI ATREMEOR
il

VI oNaARY Y a v AR ORIERLTRY, BEEOL Yy KU X b
IRV CHEBEMGERE T A BT E SN TV D, 2019 4 S AR OES A A 213 T hbh
TW5 2, AREEDIIRAE TH Y REREADRET D LI REGIITHY, 150
% 1 BT TRET 272 EIEFITHRER & B 0o TWD, HTTY VEATES
£ 9 72 Ttk CAREOBREE DNA MR CT& 572 L HEAGREICHEATEE L 70D, 07
W, THIK TR TELMNE I AR, VT AL PCR EIToIAER, EEH
SHCAREOEEE DNA SR CX 72720, T TR LIZKEZSIT L, ZORERICES
WCHEEREZITO ZEBNARETH D Z EBbho T,



ARYERFRA- RS FEDERARE HEHR EF B

FE O I A 8 5 INE D & R AT LR CIRE H RHA DO IFlR~ & 2k LT
TENMBNTWD, ZOX D RRBURAREENE Z 2720121, INEEIRFDOHBLR
TERIIMIIE £ TOIME S R B OEEMER &, 2 OBEES L TPREIND, £
DEIRZENFTHETH HHHAIED 720, IR REEOMHEZ B L T2,

F7, NUHTIOERRD THD T A 2 DEGHRICET 2R E21T> TV D,
BTV A DORBERIINR=Y o THED, hUTTUNZBNTA=Y U ERRT DB
FIIFEEN TR, N2 NIRRT T L—R_"—THbNHLAWT, AkR=F
(Vanilla prafonia) D (N=Z K v R) THEK I, RO L OIFIEF 1A CHEifli©
boD, NIHTLONR=) VERBROREZOI L, hUHTVRENTA=Y D
REAENFAIRRIZR D Z EZHIFF L T 5,

@) BT 774 vaB XA X I OINE R O R
TFLEEMIAE (HEK 293; human embryonic kidney cell) ##% L CU a )
NORREE & 2 R ORI P LT, 2 b 2RI G L, IR am e % figdT
L7z,

(B P77 4 v aDiiEaR T % zona pellucida ZP)D & > ThHh % ZPAX2 i&
BFa /vy T7 U 8L SRROEI T ZER L, AR & O\ i35 2 & T,
ZPAX2 &5 DHEHE & it L 7=,

6) ~NUATONR=Y AR OEME R T O
IANRZENLN=TON= Y AR VpVAN EHEZR o T v OBRT
CcVAN #7ua—=2 2L, Varveror v o0 B2ER LT, iE2HE
L7,
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202142 4 25 H (K)
28 1-208 =

N T
[ 25 R BT B AR Y MR OTRALE L ORS )
EHE K B B2

b Bk
v aA XFRFHETa A TESIEES X /378 AtTRP-1 ¢ DNA & FEIk O fE 2
TEAGIZ R D B VAR & R ISER O % 5 )
Ra#E HH BA B
LiFERE 7<%
Sl 1y
(7 L% 7 NAAFEHEEKEEMICHN LB LT Z o _—2 S DB
fBgHEe At F—8 =
&b ok

R A
(@ AARF LRI VT mZARAT 4 L ERULT LTS 3 LD

V= BEL A 5 OLED Fi 56 M B % |
FOMmE W ME i
Tt A
B 1,27 XL ) 25 DA E R
I N

2L 3k

ik ﬁm
[ TRV T 4 U 6 BREEREK LT D LIRSS T DA & WD
% B 75 25 8 |
fEE#HE KW £+ H®
KL ek
(L7 vaRb—a EEAWZEERHEINO A AV—T"> N7 ) AREEITE

%)
REHE HAE BA HR



2020 £ BEFMEHNDERNFERELIREPRERS

2020 4 12 A 26 H(+)
2 1-208 =

1. [2,4-Dipyridyl-3H-1,5-benzodiazepine D% fk ]
(& L0 gE =]

et [/

B EE

AT F R LalT2 O C Rus I OHRERRHT IC

2. Trxbdy U mhiEE

11 7 R 22
[0 T4 S o
B E
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SHM_FEE HA IV RAEDRAEIF—
WExX v R A1-126 B) £ 213 A4 T A iR 135045 L0

9H 26H ERE W B BELVYU U 2UERRHIRIEER
MERITIIT 5 FHiBASE L BT - BRFEE D fr— — XBUBR%
& =—RBUBRFE|

10A10H MUl B 7<= ) HELFY T7T~R3—Vr—
THEIFR TR DRAR A ]

10H17H ¥ B ok BF) A/ X—a UHFEFT LEER
(F—T oA ) RX—=Va VORR~BRLT I )AL TR
OB FERRFE~ |

10H24R @R AF LEBREKT7ER
BREEICL TRV F X —LE 2~V OhDORUFr—
LEIRD o TG B~

11H 78 R¥ WE -HFRStE BeCellBar f8EE
TERLISHOEREZBX T~-RNE LBAENITHLWVWHESZ~)

L1A1T4R  #HE B —BRYEIEAN KEOLEEHREBRBINTER
T 5a0 ) o 7EE D L |

11H21R  MENEHEY o) AARZEREEV A 2 2Aala=r—4—,
FRZR ) R S EhRR A
MERBENORFEII 2=/ —F =]

11H28H [WF B (BK) NTT 7 7 U 7 o — XA FEHT = 10 F — Bl AES
Ny T — iR, EHS&S it v % — L7t 5
MEHEREZX % 5% B

128 5H WA B/KR [ERESE B ERET 7 v R B8
[ DFFEEBICRBIT 2MEED D T~ BERGFHOHFIC
ENENBZBRENE L X ~]

L2A12A W b G0 FSILY KB
TR L DR A

12H19H SR A JKEET BYNEHEELS AT
TN bKEDEEZLEL D | KE
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JEFRERR MHEEEE
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1H 23H B A ARMEIEAD AIER D AL RIEE v 7 —
SFHRBEES WHSEA
(EZE L7 N7 I TR DAIFPIE]
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Gy FHIE = RV — LR RN K D o T

P Mz, AR EF, EAY —E, L K B0 R, X R IIT A,
ml v, R =R, SR I,

J. Comput. Chem. Jpn., Vol.19 No.2, pp.43-45 (2020).
https://doi.org/10.2477/jcc].2020-0005

Possible Prediction of Molecular Properties with Machine Learning and
Molecular Orbital Energies

Hiroyuki Teramae, Xuan Meiyan, Tsukasa Yamashita, Jun Takayama, Mari
Okazaki, Takeshi Sakamoto

Proceedings of International Symposium on Environmental-Life Science and
Nanoscales Technology 2019 (ISENT2019) pp.XVII-XXI (2020)

Addition to “Practical Training in Simple Hiickel Theory: Matrix
Diagonalization via Tridiagonalization, Cyclobutadiene, and Visualization of
Molecular Orbitals”

Shin-ichi Nagaoka, Yoshinori Yamasaki, Hiroyuki Teramae, Umpei

Nagashima, and Tatsunobu Kokubo
J. Chem. Educ., 97, 8, 2373-2374(2020).
https://doi.org/10.1021/acs.jchemed.0c00857

Antitumor Effects and Tumor-specificity of Guaiazulene-3-Carboxylate
Derivatives Against Oral Squamous Cell Carcinoma In Vitro

Michihito Teratani, Shouta Nakamura, Hiroshi Sakagami, Masakazu Fujise,
Masashi Hashimoto, Noriyuki Okudaira, Kenjiro Bandow, Yoseke Iijima,

Junko Nagai, Yoshihiro Uesawa and Hidetsugu Wakabayashi
Anticancer Res., 40, 4885-4894 (2020).

Luminescent Properties of a polymeric copper(I)-bromide complex in a
PMMA film

C. Nanzan, Y. Takazawa, M. Suzuki, H. Teramae, T. Sakata

Jpn. J. Appl. Phys., 59, 077001 (2020).
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Synthesis and Evaluation of FICA Derivatives as Chiral Derivatizing Agents
Tomoyo Kamei, Tamiko Takahashi, Hiroyuki Teramae, Jyunichi Koyanagi
Chem. Pharm. Bull 68, 818-821 (2020).

Cocrystals of Li* encapsulated fullerenes and Tb(ii) double-decker
single molecule magnet in a quasi-kagome lattice

H. Iwami, J. Xing, R. Nakanishi, Y. Horii, K. Katoh, B. K. Breedlove, K.
Kawachi, Y. Kasama, E. Kwon, M. Yamashita

Chemical Communications, 56, 12785-12788 (2020).

Highly oxidized states of phthalocyaninato terbium(III) multiple-decker
complexes showing structural deformations, biradical properties and
decreases in magnetic anisotropy

Y. Horii, M. Damjanovi¢, M. R. Ajayakumar, K. Katoh, Y. Kitagawa, L.
Chibotaru, L. Ungur, M. Mas-Torrent, W. Wernsdorfer, B. K. Breedlove, M.
Enders, J. Veciana, M. Yamashita

Chemistry European Journal, 26, 8621-8630 (2020).

Coexistence of Spin-Lattice Relaxation and Phonon-Bottleneck Processes in
Gd!I-Phthlocyaninato Triple-Decker Complexes under Highly Diluted
Conditions

Y. Horii, K. Katoh, Y. Miyazaki, M. Damjanovi¢, T. Sato, L. Ungur, L. F.
Chibotaru, B. K. Breedlove, M. Nakano, W. Wernsdorfer, M. Yamashita
Chemistry European Journal, 26, 8076-8082 (2020).

Manipulation of the Magnetic Anisotropy along the C, Rotation Axis via a
Supramolecular Approach

K. Katoh, N. Yasuda, M. Damjanovi¢, W. Wernsdorfer, B. K. Breedlove, M.
Yamashita

Chemistry European Journal, 26, 4805-4815 (2020).
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Simultaneous Spin-Crossover Transition and Conductivity Switching in a
Dinuclear Iron(II) Coordination Compound Based on
7,7,8,8-Tetracyano-p-quinodimethane

R. Ishikawa, S. Ueno, S. Nifuku, Y. Horii, H. Iguchi, Y. Miyazaki, M. Nakano,
S. Hayami, S. Kumagai, K. Katoh, Z-Y. Li, M. Yamashita, S. Kawata
Chemistry European Journal, 26, 1278-1285 (2020).

Copper-Mediated Cascade Synthesis of Open-Cage Fullerenes

Michio Yamada, Asumi Ishitsuka, Yutaka Maeda, Mitsuaki Suzuki,
Hiroyasu Sato

Org. Lett., 22, 3633—3636 (2020).

Syntheses and crystal structures of two piperine derivatives
Toshinari Ezawa, Yutaka Inoue, Isamu Murata, Mitsuaki Suzuki, Koichi

Takao, Yoshiaki Sugita, Ikuo Kanamoto
Acta crystallogr. Sect. E, 76, 646—650 (2020).

Sonochemical reaction to control the near-infrared photoluminescence
properties of single-walled carbon nanotubes

Yutaka Maeda, Yui Konno, Akane Nishino, Michio Yamada, Saki Okudaira,
Yuhei Miyauchi, Kazunari Matsuda, Jun Matsui, Masaya Mitsuishi, and
Mitsuaki Suzuki

Nanoscale, 12, 6263-6270 (2020).

Second-order phase transition behavior in a polymer above the glass
transition temperature

Mitsuru Ishikawa, Taihei Takahashi, Yu-ichiro Hayashi, Maya Akashi,
Takayuki Uwada

ChemRxiv 12696029, DOI 10.26434 (2020).

Analyses of parameters affecting the fill factors of dye sensitized solar cells

Koichiro Mitsuke, Ryohei Watai, Katsunari Takuma, Takumu Fujiya
Proceedings of International Symposium on Environmental-Life Science and
Nanoscales Technology 2019 (ISENT 2019) invited paper (2020).
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In Situ absorption and fluorescence microspectroscopy investigation of the
molecular incorporation process into single nanoporous protein crystal
T. Uwada, K. Kouno, and M. Ishikawa

ACS Omega, 5, 9605-9613 (2020).

Liquid-liquid interface can promote micro-scale thermal Marangoni
convection in liquid binary mixtures

I. Aibara, T. Katoh, C. Minamoto, T. Uwada, and S. Hashimoto

J. Phys. Chem. C, 124, 2427-2438 (2020).

Heavy-metal sewage treatment system with cyanobacteria
Eugene Hayato Morita and Hidenori Hayashi

Proceedings of Internationa Conference on Recent Innovations iIn
Nanoscience & Technology 2019 12-15 (2020).

Structural studies for the C-terminal flexible region of telomere repeat
binding protein, AtTRP-1 from Arabidopsis Thaliana

Shunta Kojima and Eugene Hayato Morita

Proceedings of Internationa Conference on Recent Innovations In
Nanoscience & Technology 2019 31-34 (2020).

Axolotl as a model monitoring organism for water environment

Koya Mizuide, Eugene Hayato Morita

Proceedings of Internationa Conference on Recent Innovations In
Nanoscience & Technology 2019 207-210 (2020).
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Editorial for Special issue: A themed issue of functional molecule-based
magnets: Dedicated to Professor Masahiro Yamashita on the occasion of his
65th birthday

Keiich. Katoh (Special Issue Editor), Magnetochemistry, 6, 1-2 (2020).
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Simple and Effective Method to Control Photoluminescence Properties of
Single-walled Carbon Nanotubes by Ultrasonic Irradiation
Yui Konno, Akane Nishino, Michio Yamada, Yutaka Maeda, Saki Okudaira,



Yuhei Miyauchi, Kazunari Matsuda, Jun Matsui, Masaya Mitsuishi,
Mitsuaki Suzuki

The 58th Fullerenes-Nanotubes-Graphene General Symposium (Tokyo),
2020 4 3 H
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Isolation and characterization of higher endohedral metallofullerenes
encapsulating La atom

Takuya Adachi, Mitsuaki Suzuki
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Crystal structure of 2,4-dimethyl-1,5-benzodiazepinium hydrogen sulfate
Ryota Ishikawa, Katsuya Uchida, Mitsuaki Suzuki
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Dynamics of pseudo second-order phase transition behavior in polymer melt
disclosed by single molecule spectroscopy

Mitsuru Ishikawa, Taihei Takahashi, Takayuki Uwada
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Solution NMR structure of LalT2, an antimicrobial peptide of Yaeyama
scorpion (Liocheles australasiae)

Maiki Tamura, Masahiro Miyashita, Hisashi Miyagawa, Hayato Morita,
Shinya Ohki

%20 MIHAEABERYRFES (T4 ) 202047 H

Domain structural analysis for the insecticidal and antibacterial two-domain
toxin, LalT2, from Japanese scorpion, Liocheles australasiae

Chiharu Tatsushiro, Hayato Morita
%20 MIHAREABERYRFER (T4 2) 20204F7 1

Structural modeling of LalT2 as a peptide toxin in the venom of Japanese
scorpion Liocheles australasiae, with cross validation experiments using
polyclonal antibodies for LalT2 and C-LalT2

Takuya Izawa, Chiharu Tatsushiro, Maiki Tamura, Masahiro Miyashita,
Hisashi Miyagawa, Shinya Ohki, Hayato Eugene Morita
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J. Comput. Chem. Jpn., Vol.19 No.2, pp.43-45 (2020).
https://doi.org/10.2477/jccj.2020-0005

The values of the internuclear distances and the dipole moments of 14 small
molecules have been estimated by machine learning with only molecular
orbital energies as the explanatory variables. We use four regression
methods, partial least square (PLS), random forest (RF), Radial Basis
Function Kernel Regularized Least Squares (krlsRadial), and Baysian
Regularized Neural Networks (BRNN) and we report only BRNN results for
the internuclear distances,and PLS results for the dipole moments. The
coefficients of determination for the internulear distances and the dipole
moments are 0.9318 and 0.7265, respectively. It has been proved that the
internuclear distances and the dipole moments can be predicted by the
molecular orbital energies only.
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Possible Prediction of Molecular Properties with Machine Learning and
Molecular Orbital Energies

Hiroyuki Teramae, Xuan Meiyan, Tsukasa Yamashita, Jun Takayama, Mari
Okazaki, Takeshi Sakamoto

Proceedings of International Symposium on Environmental-Life Science and
Nanoscales Technology 2019 (ISENT2019) pp.XVII-XXI (University of
Yangon), September 2020.

The ferulic acid is known to have strong antioxidant properties. In the
present study, we have investigated the electronic structures of the ferulic
acid and its radical extracting the hydrogen atom from its phenolic hydroxyl
group. We have discussed the relation of the results with the radical
scavenging activity with the DPPH reagent, ICso, measured by Sakamoto et
al. by several machine learning models.

We use Gaussianl6 program package to calculate the optimized
geometries and the molecular orbitals of FA and its derivatives at
RHF/6-31G** level and the radicals of FA and its derivatives which are made
by removing the hydrogen atom from the phenolic hydroxyl group. The
machine learning is performed with the R/caret packages.

We use the orbital energy levels of the radical forms of OSOMO,
OSOMO-1, OSOMO, OLUMO, and OLUMO, the neutral forms of HOMO-1,
HOMO, LUMO, and LUMO+1, and the energy difference between the
radical and neutral forms as the explanatory variables. We make the
machine learning with these ten explanatory variables and ICso value as the
explained variable. For the regression method, we use partial least square,
random forest, neural network, and krlsRadial.

All the methods give moderate/strong correlation coefficients and there
should be a strong correlation. Furthermore, when we examine the machine
learning with only the orbital energy levels of the radical forms, the
correlation coefficients are almost the same.

In conclusion, we confirm the ICso values of the ferulic acid can be

predicted by just molecular orbital energies.
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Addition to “Practical Training in Simple Hickel Theory: Matrix
Diagonalization via Tridiagonalization, Cyclobutadiene, and Visualization of
Molecular Orbitals”

Shin-ichi Nagaoka, Yoshinori Yamasaki, Hiroyuki Teramae, Umpei

Nagashima, and Tatsunobu Kokubo
J. Chem. Educ. 2020, 97, 8, 2373-2374,
https://doi.org/10.1021/acs.jchemed.0c00857

This paper is an addition to the article “Practical Training in Simple Hiickel
Theory: Matrix Diagonalization for Highly Symmetric Molecules and
Visualization of Molecular Orbitals” by Shin-ichi Nagaoka, Tatsunobu
Kokubo, Hiroyuki Teramae, and Umpei Nagashima.(1) Yoshinori Yamasaki,
from the Department of Mathematics, Faculty of Science and Graduate
School of Science and Engineering, Ehime University, Matsuyama 790-8577,
Japan, is an author of this addition, together with the authors of the original
article. With the addition, the new title of this work is “Practical Training in
Simple Hiickel Theory: Matrix Diagonalization via Tridiagonalization,
Cyclobutadiene, and Visualization of Molecular Orbitals”.
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Antitumor Effects and Tumor-specificity of Guaiazulene-3-Carboxylate
Derivatives Against Oral Squamous Cell Carcinoma In Vitro

Michihito Teratani, Shouta Nakamura, Hiroshi Sakagami, Masakazu Fujise,
Masashi Hashimoto, Noriyuki Okudaira, Kenjiro Bandow, Yoseke Iijima,

Junko Nagai, Yoshihiro Uesawa and Hidetsugu Wakabayashi
Anticancer Res., 40, 4885-4894 (2020)

The aim of this study was to investigate the antitumor potential of
guaiazulene-3-carboxylate derivatives against oral malignant cells. Twelve
guaiazulene-3-carboxylate derivatives were synthesized by introduction of
either with alkyl derivatives, alkoxy derivatives, hydroxyl derivatives or
primary amine derivatives at the end of sidechains. Tumor-specificity (T'S)
was calculated by the ratio of mean 50% cytotoxic concentration (CCso)
against 3 human oral mesenchymal cell lines to that against 4 human oral
squamous cell carcinoma (OSCC) cell lines. Potencyselectivity expression
(PSE) was calculated by dividing TS value by CCso value against OSCC cell
lines. Cell cycle analysis was performed by cell sorter. Alkoxy derivatives
showed the highest TS and PSE values, and induced the accumulation of
both subG1 and G2/M cell populations in HSC-2 OSCC cells. Quantitative
structure-activity  relationship analysis demonstrated that their
tumor-specificity was correlated with chemical descriptors that explain the
3D shape, electric state and ionization potential.
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Luminescent Properties of a polymeric copper(I)-bromide complex in a
PMMA film

C. Nanzan, Y. Takazawa, M. Suzuki, H. Teramae, T. Sakata
Jpn. J. Appl. Phys., 59, (2020) 077001.

The [CuzBra(DIB)2(PPhs)al, complex, obtained by the reaction between
[CusBrs(PPhs)s] and 1,4-diisocyanobenzene (DIB), was found to have a
bridged polymeric structure with a planar {CusBrs} core. The compound
exhibited bluish-green (Amax = 498 nm) and green (Amax = 515 nm)
luminescence at 295 and 77 K, respectively, corresponding to the emissions
from XLCT (HE band) and (X+M)LCT (LE band), respectively. The dual
emission, which is attributed to the luminescence from both bands, was
observed at around 178 K. The complex also displayed a change in
luminescence color from bluish-green to yellow (Amax = 529 nm) upon
applying  external mechanical stimuli. The film  containing
[CuzBra(DIB)2(PPho)2ln was prepared by a cast method using polymethyl
methacrylate as a binding agent. The rubbed part of the film turned yellow
and the other parts maintained bluish-green luminescence. Restoration of
the initial color was feasible by annealing, even in film state.



Synthesis and Evaluation of FICA Derivatives as Chiral Derivatizing Agents
Tomoyo Kamei, Tamiko Takahashi, Hiroyuki Teramae, Jyunichi Koyanagi
Chem. Pharm. Bull. 68, 818-821 (2020)

1-Fluoroindan-1-carboxyic acid (FICA) derivatives containing a
monosubstituted benzene ring (1b—e) were synthesized as their methyl
esters and their potential as chiral derivatizing agents (CDAs) were assessed
by both 9F- and tH-NMR spectroscopy. Introduction of a substituent at the
4-position in the benzene ring caused a 1.2-2 fold increase in Adr values
when compared with that of FICA. This increase was investigated using a
correlation model for 19F-NMR and by the order of the stability of
the synperiplanar (sp) and antiperiplanar(ap) conformers of the (R,9 and
(5,9 diastereomers from the Gibbs’ free energy at 298.15 K.
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Metal-Dependent DNA Base Pairing of 5 - Carboxyuracil with Itself and All
Four Canonical Nucleobases

Yusuke Takezawa, Akira Suzuki, Manabu Nakaya Kotaro Nishiyama and
Mitsuhiko Shionoya
J. Am. Chem. Soc. 142, 21640-21644 (2020).

A 5-carboxyuracil (caU) nucleobase was found to pair not only with A
(caU—-A) by hydrogen bonding but also withother DNA nucleobases by metal
coordination bonding. Metal-dependent formation of caU-Cull-caU,
caU-Hg!!-T, caU-Agl-C, and caU-Cul'-G pairs was demonstrated by
duplex melting analysis and mass spectrometry. The duplexes containing
caU-X (X =calU, T, C, and G) were significantly stabilized in the presence of
the corresponding metal ions, while the DNA duplexes containing the caU—-A
pairs were destabilized by the addition of Cull. These results suggest that the
hybridization partner of caU-containing DNA strands can be altered by
metal complexation. As a result, this study provides a new direction to
integrate calU nucleobases to construct diverse metallo-DNA supramolecules
and metal-responsive DNA devices.



COo-Induced Spin-State Switching at Room Temperature in a Monomeric
Cobalt(II) Complex with the Porous Nature

Manabu Nakaya, Wataru Kosaka, Hitoshi Miyasaka, Yuki Komatsumaru,

Shogo Kawaguchi, Kunihisa Sugimoto, Yingjie Zhang, Masaaki Nakamura,
Leonard F. Lindoy and Shinya Hayami
Angew. Chem. Int. Ed. 59, 10658-10665 (2020).

The first example of COgs-responsive spin state conversion between
high-spin (HS) and low-spin (LS) states at room temperature was achieved
in a monomeric cobalt(Il) complex. A neutral cobalt(II) complex,
[Col(COO-terpy)s] 4H20 (1 -4H20), stably formed cavities generated via n—m
stacking motifs and hydrogen bond networks, resulted in the accommodation
of four water molecules. A crystalline 1 -4H20 transformed to the solvent-free
1 without loss of the porosity by heating up to 420 K. Compound 1 exhibited
a selective carbon dioxide (COs2) adsorption via a gate-open type of the
structural modification. Furthermore, the HS/LS transition temperature
(T12) was able to be tuned by the COgz-pressure over a wide temperature
range. Unlike 1 exhibits the HS state at 290 K, the COgz-accomodated form
1DCO0z (Peoz = 110 kPa) was stabilized in the LS state at 290 K probably
caused by “chemical pressure” effect by CO2 accommodation, which provides
reversible spin-state conversion by introducing/evacuating COgz gas into/from
1. This result represents an important advance providing new insights for
the development of new gas-responsive functional magnetic materials in the

future.
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Guest Modulated Spin States of Metal Complex Assemblies

Manabu Nakaya, Ryo Ohtani and Shinya Hayami
Eur. J. Inorg. Chem., 2020, 3709-3719 (2020) (mini review).

Recently, “host-guest chemistry” aspects of material science have received
much attention, particularly in relation to moderating the functions of
materials. In particular, magnetic properties involving the “magnetic
ordering” and “spin cross-over” of host-guest metal complex systems have
been actively investigated in terms of their host-guest chemistry. That is,
systems in which the magnetic properties are sensitive to perturbation by
the uptake of guests (which thus act as chemical stimuli). Such guests
(solvents, gases and organic molecules) very often influence the structures of
both discrete metallo-supramolecular assemblies as well as those of
coordination polymers/metal-organic frameworks (CPs/MOFs), providing a
means for fine-tuning their magnetic behavior, including the switching of
their spin states. In this minireview, we report recent progress in the
development and investigation of magnetic materials of both the CP and
MOF categories as well as of discrete complexes whose properties are
modulated by guests.
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Cocrystals of Li+ encapsulated fullerenes and Tb(ii) double-decker
single molecule magnet in a quasi-kagome lattice

H. Iwami,*! J. Xing,*1 R. Nakanishi,*! Y. Horii,*! K. Katoh,*! B. K.
Breedlove,*! K. Kawachi,*2 Y. Kasama,*2 E. Kwon,*! M. Yamashita*13
(x1Tohoku University, 2 Idea International Co. Ltd. %3 Nankai
University)

Chemical Communications, 56, (2020) 12785-12788 .

Cocrystallization of a Li* ion encapsulated fullerene Li*@Cgo with a Th3*
phthalocyaninato porphyrinato double-decker single-molecule magnet
[Tb(Pc)(OEP)] is reported. The cocrystal, packs in a quasi-kagome lattice,
which leads to intermolecular ferromagnetic interactions as well as the
modulation of the single-molecule magnet properties.
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Highly oxidized states of phthalocyaninato terbium(III) multiple-decker
complexes showing structural deformations, biradical properties and
decreases in magnetic anisotropy

Y. Horii,*! M. Damjanovié¢,*27 M. R. Ajayakumar,*3 K. Katoh,*! Y.
Kitagawa,** L. Chibotaru,*> L. Ungur,*¢ M. Mas-Torrent,*3> W.
Wernsdorfer,*” B. K. Breedlove,** M. Enders,*2 J. Veciana,*3 M.
Yamashita*18 (x1 Tohoku University, *2 Heidelberg University, *3 Institut
de Ciencia de Materials de Barcelona, x4 Osaka University, *5 Katholieke
Universiteit Leuven, x6 National University of Singapore, *7 Karlsruhe
Institute of Technology, *8 Nankai University)

Chemistry European Journal, 26, (2020) 8621-8630.

Presented here is a comprehensive study of highly oxidized
multiple-decker complexes composed of Th3* and Cd2* ions and two to five
phthalocyaninato ligands, which are stabilized by electron-donating
n-butoxy groups. Magnetic measurements revealed that the series of
complexes show single-molecule magnet properties, which are controlled by
the multi-step redox induced structural changes.
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Coexistence of Spin-Lattice Relaxation and Phonon-Bottleneck Processes in
Gd!-Phthlocyaninato Triple-Decker Complexes under Highly Diluted
Conditions

Y. Horii,*! K. Katoh,*! Y. Miyazaki,*2 M. Damjanovié,*3 T. Sato,*! L.
Ungur,*¢ L. F. Chibotaru,*®> B. K. Breedlove,** M. Nakano,*2 W.
Wernsdorfer,*3 M. Yamashita*16  (x1 Tohoku University, %2 Osaka
University, *3 Karlsruhe Institute of Technology, x4 National University of
Singapore, x5 Katholieke Universiteit Leuven, x6 Nankai University)
Chemistry European Journal, 26, (2020) 8076-8082.

Gadolinium(III) (Gd3*) complexes have been shown to undergo unusual
slow magnetic relaxation processes similar to those of single-molecule
magnets (SMMs), even though Gd3* does not exhibit strong magnetic
anisotropy. It was found that the Gd3*—Gd3* interactions accelerate the
magnetic relaxation processes. A detailed dynamic magnetic analysis
revealed that the coexistence of spin-lattice relaxation and
phonon-bottleneck processes is the origin of the dual magnetic relaxation

processes.
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Manipulation of the Magnetic Anisotropy along the C.: Rotation Axis via a
Supramolecular Approach

K. Katoh,** N. Yasuda,*2 M. Damjanovi¢,*> W. Wernsdorfer,*3 B. K.
Breedlove,*! M. Yamashita*14 (x1 Tohoku University, *2 Japan Synchrotron
Radiation Research Institute, x3 Karlsruhe Institute of Technology, x4
Nankai University)

Chemistry European Journal, 26, (2020) 4805-4815.

A supramolecular complex was prepared by assembling Ce¢o with the
dinuclear Tb3* triple-decker complex [(TPP)Th(Pc)Tb(TPP)] with quasi-Din
symmetry to investigate the relationship between the coordination
symmetry and single-molecule magnet (SMM) properties. From temperature
and magnetic field dependences of 7z, spin-phonon interactions along with
direct and Raman mechanisms explain the spin dynamics. We believe that a
supramolecular method can be used to control the magnetic anisotropy along
the C; rotation axis and the spin dynamic properties in dinuclear Th3+-Pc
multiple-decker complexes.
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Simultaneous Spin-Crossover Transition and Conductivity Switching in a
Dinuclear Iron(ID) Coordination Compound Based on
7,7,8,8-Tetracyano-p-quinodimethane

R. Ishikawa,*! S. Ueno,*! S. Nifuku,*! Y. Hori1,*2 H. Iguchi,*3 Y. Miyazaki,*2
M. Nakano,*2 S. Hayami,*¢ S. Kumagai,*®> K. Katoh,*3 Z-Y. Li*¢ M.
Yamashita,*36 S. Kawata*! (x1 Fukuoka University, ¥2 Osaka University, x3
Tohoku University, x4 Kumamoto University, *5 The University of Tokyo, x6
Nankai University)

Chemistry European Journal, 26, (2020) 1278-1285.

The reaction of Fe(OAc): and Hbpypz with neutral TCNQ results in the
formation of [Fes(bpypz)2(TCNQ)2l(TCNQ):2 (1). Temperature dependence of
the dc magnetic susceptibility and heat capacity measurements indicate that
1 undergoes an abrupt spin crossover (SCO) with thermal spin transition
temperatures of 339 and 337 K for the heating and cooling modes,
respectively, resulting in a thermal hysteresis of 2 K. Remarkably, the
temperature dependence of dc electrical transport exhibits a transition that
coincides with thermal SCO, demonstrating the thermally induced magnetic
and electrical bistability of 1, strongly correlating magnetism with electrical
conductivity.
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Copper-Mediated Cascade Synthesis of Open-Cage Fullerenes

Michio Yamada, Asumi Ishitsuka, Yutaka Maeda, Mitsuaki Suzuki,

Hiroyasu Sato

Org. Lett., 22, 3633-3636 (2020).
DOI: 10.1021/acs.orglett.0c01119

An open-cage fullerene having an eight-membered ring orifice has been
synthesized in one-pot by the reaction of [60lfullerene with propargylic
phosphate in the presence of CuCl. The reaction cascade includes the
transformation of the phosphate to the 1,3-dienyl phosphate, which enables
the reaction with [60]fullerene by [4+2] cycloaddition to form the
cyclohexene-annulated intermediate, and subsequent intramolecular
syn-elimination of the phosphodiester affords the cyclohexadiene- annulated
fullerene derivative as the precursor for the open-cage fullerene.



Syntheses and crystal structures of two piperine derivatives

Toshinari Ezawa, Yutaka Inoue, Isamu Murata, Mitsuaki Suzuki, Koichi

Takao, Yoshiaki Sugita, Tkuo Kanamoto

Acta crystallogr. Sect. E, 76, 646—650 (2020).
DOI: 10.1107/s2056989020004648

The title compounds,
5-(2 H-1,3-benzodioxol-5-yl)- N-cyclohexylpenta-2,4-diena-mide D, and
5-(2 H-1,3-benzodioxol-5-y1)-1-(pyrrolidin-1-yl)penta-2,4-dien-1-one (II) are
derivatives of piperine, which is known as a pungent component of pepper.
Their geometrical parameters are similar to those of the three polymorphs of
piperine, which indicate conjugation of electrons over the length of the
molecules. The extended structure of compound I features amide hydrogen
bonds, which generate (X4) [010] chains. The crystal of compound II features
aromatic [1-[J stacking, as for two of three known piperine polymorphs.
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Sonochemical reaction to control the near-infrared photoluminescence
properties of single-walled carbon nanotubes

Yutaka Maeda, Yui Konno, Akane Nishino, Michio Yamada, Saki Okudaira,
Yuhei Miyauchi, Kazunari Matsuda, Jun Matsui, Masaya Mitsuishi, and
Mitsuaki Suzuki

Nanoscale, 12, 6263-6270 (2020).
DOI: 10.1039/d0Onr00271b

The effect of ultrasonic irradiation on the optical properties of single-walled
carbon nanotubes (SWNTs) was studied. Upon sonication in deuterated
water in the presence of sodium dodecylbenzene sulfonate under air,
red-shifted photoluminescence peaks at ~1043 and ~1118 nm were observed
from the aqueous suspensions of (6,4) and (6,5)SWNTs, accompanied by a
decrease in the intensity of the intrinsic photoluminescence peaks. Upon
sonication with sodium dodecylbenzene sulfonate under an Ar atmosphere,
the rate of spectral change increased with the sonication time and new
photoluminescence peaks emerged at 1043, 1118, and 1221 nm. Meanwhile,
upon the addition of 1-butanol, the photoluminescence peaks emerged only
at 1043 nm and 1118 nm, while the emergence of the peak at 1221 nm was
inhibited. On the other hand, a suspension with highly dispersed SWNTs
was obtained upon sonication in the presence of sodium cholate without any
change in the intrinsic optical properties of SWNTs. These experimental
results elucidate that the photoluminescence characteristics of SWNTs can
be controlled by controlling the sonication conditions such as the type of
surfactant used, the concentration of SWNTSs, reaction environment, and the
presence of an inhibitor such as 1-butanol.



Reaction of the Ceo radical anion with alkyl halides

Yutaka Maeda, Makoto Sanno, Tatsunari Morishita, Kodai Sakamoto, Eiichiro
Sugiyama, Saeka Akita, Michio Yamada, Mitsuaki Suzuki

New J. Chem., 48, 6457-6460 (2019).
DOI: 10.1089/C9NJ01043B

The reaction of the Ceo radical anion (C60-) with a-bromo-1,3-dicarbonyl
compounds selectively afforded the methanofullerene derivatives. The reaction with
benzyl halide and 1,2-bis(dihalomethyl)benzene afforded the corresponding
1,4-dibenzylated Ceo derivative and cycloaddition product, respectively. The possible

mechanisms for the formation of the fullerene adducts are proposed.
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Second-order phase transition behavior in a polymer above the glass
transition temperature

Mitsuru Ishikawa, Taihei Takahashi, Yu-ichiro Hayashi, Maya Akashi,
Takayuki Uwada
ChemRxiv™ 12696029, DOI 10.26434 (July 23, 2020)

ABSTRACT: Glass transition was primarily considered to be not phase
transition; however, it has similarity to the second-order phase transition.
Recent single-molecule spectroscopy developments have prompted
re-investigating glass transition at the microscopic scale, revealing that
glass transition includes phenomena similar to second-order phase
transition. They are characterized by microscopic collective polymer motion
and discontinuous changes in temperature dependent relaxation times, later
of which is similar to critical slowing down, within a temperature window
that includes the polymer calorimetric glass transition temperature.
Considering that collective motion and critical slowing down are
accompaniments to critical phenomena, second-order phase transition

behavior was identified in polymer glass transition.
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In Situ absorption and fluorescence microspectroscopy investigation of the
molecular incorporation process into single nanoporous protein crystals

Takayuki Uwada, Kohei Kouno, and Mitsuru Ishikawa

ACS Omega, 5, 9605-9613 (2020).
DOI: 10.1021/acsomega.0c01038

Protein crystals exhibit distinct three-dimensional structures, which contain
well-ordered nanoporous solvent channels, providing a chemically
heterogeneous environment. In this paper, the incorporation of various
molecules into the solvent channels of native hen egg-white lysozyme
crystals was demonstrated using fluorescent dyes, including acridine yellow
G, rhodamine 6G, and eosin Y. The process was evaluated on the basis of
absorption and fluorescence microspectroscopy at a single-crystal level. The
molecular loading process was clearly visualized as a function of time, and it
was determined that the protein crystals could act as nanoporous materials.
It was found that the incorporation process is strongly dependent on the
molecular charge, leading to heterogeneous molecular aggregation, which
suggests host—guest interaction of protein crystals from the viewpoint of

nanoporous materials.

Tetragonal lysozyme crystal Solvent channels

Transmtttance ~ Fluorescence
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iquid-liquid interface can promote micro-scale thermal Marangoni
convection in liquid binary mixtures

I. Aibara, T. Katoh, C. Minamoto, T. Uwada, and S. Hashimoto

J. Phys. Chem. C, 124, 2427-2438 (2020).
DOI: 10.1021/acs.jpce.9b09208

Liquid-liquid phase separation, a physical transition in which a
homogeneous solution spontaneously demixes into two coexisting liquid
phases, has been a key topic in the thermodynamics of two-component
systems and may find applications in separation, drug delivery, and protein
crystallization. Here we applied a microscale temperature gradient using
optothermal heating of a gold nanoparticle to overcome the experimental
difficulties inherent in homogeneous heating: We aimed at highlighting
precise structural development by avoiding randomly nucleating/growing
microdomains. In response to laser illumination, a single gold nanoparticle
immersed in a binary mixture of aqueous 2,6-dimethylpyridine (lutidine) and
N-isopropylpropionamide (NiPPA) was clearly sensitive to the phase
transition of the surrounding liquid as demonstrated by light-scattering
signals. The local phase separation encapsulating the gold nanoparticle
resulted in immediate formation and growth of an organic-rich droplet which
was confirmed by Raman spectroscopy. Remarkably, the droplet was stable
under a nonequilibrium steady-state heating condition because of strong
thermal confinement. Microdroplet growth was ascribed to thermocapillary
flow induced by a newly formed liquid-liquid interface around the hot gold
nanoparticle. This study enhances our understanding of phase separation in
binary mixtures induced by microscale temperature confinement.

v




Heavy-metal sewage treatment system with cyanobacteria
Eugene Hayato Morita and Hidenori Hayashi

Proceedings of Internationa Conference on Recent Innovations in
Nanoscience & Technology 2019 12-15 (2020).

For all living organisms, many of heavy-metal ions are indispensable for
the expression of specific physiological functions in proteins and so on.
Within these heavy-metal ions, Zn2* is specifically used in zinc finger
proteins those specifically function at the molecular interaction surfaces
such as those between protein and protein/DNA. In spite of this
physiological importance, presence of the excess amount of Zn2+ in cytosol is
quite toxic. In case for a cyanobacterium, Synechococcus elongatus
PCC7942, two proteins, SmtA and SmtB, those are coded in smt locus and
transcribed divergently, regulate the cytosolic Zn2+ concentration. SmtA is
the class-II metallothionein (56 aa), and SmtB is the repressor of smtA
transcription. Comparison of amino acid sequences between SmtA and
mammalian metallothionein showed that the number of Zn2* bound with
SmtA is almost the half of that for mammalian metallothionein.

To certify this speculation and to clear the coordination style of Zn2* in
SmtA, we have constructed E. coli overexpression system and prepared the
113Cd2* bound SmtA with this system. With several NMR measurements
(coupled with 15N and 13C labelling), we found that SmtA binds with 3 113Cd2+,
and determined the solution structure of SmtA. On the basis of SmtA
structure, we further designed multidomain-SmtAs, and measured the
number of Zn2* bound with these proteins by ICP-AES, it was found that the
numbers of Zn2* bound with these proteins are in coincide with those
planned. Furthermore, E. coli cells overexpressed these proteins
accumulated the higher amounts of Zn2+ in the cell.



Structural studies for the C-terminal flexible region of telomere repeat
binding protein, AtTRP-1 from Arabidopsis Thaliana

Shunta Kojima and Eugene Hayato Morita

Proceedings of Internationa Conference on Recent Innovations in
Nanoscience & Technology 2019 31-34 (2020).

Telomere is the characteristic nucleprotein structure located at the end of
eukaryotic chromosomes, and indispensable for holding the gene structure
during chromosome replication process. AtTRP-1 (578 AA) is one of the
telomere-binding proteins found in Arabidopsis thaliana. 'This protein
contains a Mpyb-like DNA binding domain (60 AA) recognizing
telomere-repeat sequence and resembles with several initiator-binding
proteins found in higher-plants. This Myb-like domain is followed by a
C-terminal flexible region (55 AA). Previously, with Electro Mobility Shift
Assaying (EMSA) technique, we have analyzed the binding affinities of the
Myb-like domains followed by truncated C-terminal regions, to the model
telomer repeat sequence. We have found that this Myb-like DNA binding
domain, alone, does not have the ability to bind with telomere repeat
sequence, and the presence of almost former half of the C-terminal flexible
region is indispensable to sustain the native binding affinity to the telomere
repeat sequence.

In this study, to clear the importance of the presence of the C-terminal
region for the structural and functional stabilities of Myb-like domain, we
have constructed the F.coli overexpression systems for 11 Myb-like domains
with truncated C-terminal regions in different length and analyzed both the
solubilities of overexpressed proteins, and the secondary structures with
UV-CD measurements. We now compare the results for these structural
analyses with those for previous EMSA, and will show the structural and
functional importance of the C-terminal region, for the stability of Myb-like

domain.



Axolotl as a model monitoring organism for water environment

Koya Mizuide, Eugene Hayvao Morita

Proceedings of Internationa Conference on Recent Innovations in
Nanoscience & Technology 2019 207-210 (2020),

As Amphibians spend almost of their life underwater, they are sensitive to
water contamination. In particular, heavy metal is one of the most
important water contamints not only for amphibians but also for
mammalians including human being. To monitor water contamination by
heavy metals, we have developed many ways, however, several problems still
remain, such as the manufacturing cost for sensors, and the elctricity
consumption, and establishing the highly stable and sensitive amphibian
system for monitoring water quality is an urgent need. To attain this,
introducing the gene of fluorescent protein such as GFP, into the
downstream of metallothionein gene is one way. For this gene edition,
several techniques have been developed. Recently Crispr-Cas9 system is
developed and it is much easier and highly reliable. With this technique, we
planed to introduce GFP gene into the downstream of metallothionein gene.
At now, as a model organism for amphibians, frogs (Xenopus) are usually
used. However, this selection is based only on the relatively rapid
development and salamanders including Ambystoma mexicanum (Axolot])
provide the better models for some aspects of vertebrate developments. In
this point of view, we selected to use Axolotl as a model amphibian. To
introduce Cas9-sgRNA complex into egg efficeintly at one cell stage, we now
try to establish the elctropolation protcols as the easy, reliable and
economical way for gene introduction to amphibian egg. In this presentation,
we will show the results obtained until now.



Organic radical-transition metal magnetic coordination polymers

Motoko Akita, Shyoya Sato
Proc. ICRINT 2018, 285-288, 2019
ISSN 2520-0186

Molecule-based magnets, consisting of transition metal ions and organic free
radicals as ligands, are of special interest and are widely investigated to find
the relationship between structures and magnetic properties. Nitronyl
nitroxide radical has two divergent ligating sites having good affinity to
complex with MT(hfac)s (hfac= hexafluoroacetylacetonato) to form a range of
structures. The substituted phenylnitronyl nirtoxide radicals (NN) usually
generate one-dimensional (1-D) chain [FNN-M!-NN-M"-], 0-D monomeric
[NN-M'-NN] and some other structures.

In this paper we report the preparations, crystal structures and
magnetic properties of three complexes formed by triMeO-NN = 2-13,4,5-
trimethoxyphenyl}-4,4,5,5-tetramethylimdazoline-1-oxyl-3-oxide) and
M(hfac)e (MT = MnI, Co', Nill and Cu!l) under inert atmosphere and
anhydrous conditions. The X-ray structural analyses revealed that the
fomulae of those complexes to be [(triMeO-NN)Mn!(hfac)s], (1),
[(triMeO-NN)2Mn!(hfac)z] [Mnl(hfac)o(H20)s] 2), and
[(triMeO-NN):Mn!(hfac)s] (solvent)s (3). Interestingly, 1 and 2 have chain
structure that is chiral for the former but achiral and hydrogen-bonded
through NN and H2O for the latter. The structures of two spontaneously
resolved enantiomers, space group F61 or 65, of 1 have been determined. 3 is
a monomer.

1 is a soft ferrimagnet (7t = 4.6 K) with a strong AF NN-Mn exchange
coupling. In contrast, 2 display strong AF coupling for the NN-Mn and weak
ferromagnetic NN-H20-Mn coupling. No long-range magnetic ordering is
observed. 3 behaves as a paramagnet with strong AF coupling between NN
and Mn. More detailed magnetic properties of those complexes will be also

reported.



Preparation, characterization, and study of the antimicrobial activity of a
Hinokitiol-copper (II)/ -cyclodextrin ternary complex

R. Suzuki, Y. Inoue, I. Murata, H. Nomura, Y. Isshiki, M. Hashimoto, Y.
Kudo, H. Kitagishi, S. Kondo, I. Kanamoto.

J. Mol Struct., 1194, 19-27 (2019)

The aim of the current study was to prepare a ternary complex of hinokitiol
(HT), a metal ion (Cu (II)) and y-cyclodextrin (yCD) via coprecipitation and to
assess its physicochemical properties and the effects of complexation on the
antimicrobial activity of HT. Results of an antimicrobial test revealed that
the ternary HT-Cu/yCD inclusion complex had increased antimicrobial
activity compared to that of HT alone. The level of antibacterial activity of
ternary complex had action equivalent to that of an HT/yCD inclusion
complex. The antimicrobial action of HT can presumably be capitalized on by
including HT in CD without a metal in certain applications. The current
results should provide a basis for use of hinokitiol as a human and

environmentally friendly antimicrobial.



Reaction of the Cep radical anion with alkyl halides

Yutaka Maeda, Makoto Sanno, Tatsunari Morishita, Kodai Sakamoto,
Eiichiro Sugiyama, Saeka Akita, Michio Yamada, Mitsuaki Suzuki

New J. Chem., 43, 6457-6460 (2019)
DOI: 10.1039/C9NJ01043B

The reaction of the Ceo radical anion (C60-) with a-bromo-1,3-dicarbonyl
compounds selectively afforded the methanofullerene derivatives. The
reaction with benzyl halide and 1,2-bis(dihalomethyl)benzene afforded the
corresponding 1,4-dibenzylated Ceo derivative and cycloaddition product,
respectively. The possible mechanisms for the formation of the fullerene
adducts are proposed.



Synthesis of fullerene—fluorene dyads through the platinum- catalyzed
reactions of [60]fullerene with 9-ethynyl- 9 A-fluoren-9-yl carboxylates

Michio Yamada, Mayu Takizawa, Yoko Nukatani, Mitsuaki Suzuki, Yutaka
Maeda

J. Org. Chem., 84, 9025—9033 (2019)
DOI: 10.1039/C9NJ01043B

The single-step regio- and stereoselective platinum-catalyzed reactions of
[60]fullerene with a series of 9-ethynyl-9H-fluoren-9-yl carboxylates afforded
fullerene—fluorene dyads in their [2 + 2] cycloaddition forms. The presented
reactions represent the first examples of the use of easily accessible fluorenyl
carboxylates as fluorenylideneallene precursors. In addition, the
single-crystal X-ray structure of one of the dyads reveals a distorted
cyclobutane ring. Furthermore, the dyad forms a layered structure with

close-packed arrays of Ceo spheres in its crystals.



Three-body effects on the CO: vibrational frequency in van der Waals
trimers CO2-Mz (M =Kr, Xe, No) investigated by infrared diode laser
spectroscopy

Yasushi Ozaki

Proc. ICRINT 2018, 433-436, 2019
ISSN 2520-0186

The vibrational frequency of COz in the COgz-containing van der Waals
complex shifts from that of free CO2 molecule due to the intermolecular
interactions in the complex. When the CO2-M moiety in the trimer has the
same structure as the dimer, the relation Avy = 2Avq 1s expected between the
shifts in CO2-M3 trimer, Avi, and COgo-M dimer, Avq, in the pairwise additive
approximation. However, it is reported by Sperhac et al. (1996) that the Av;
/2Avq value for COz-Arz and CO2-Ar is 0.955, which is smaller than unity due
to the three-body effect, although the CO2-Ar in COg2-Ars trimer has the same
T-shaped structure as COz-Ar dimer.

In the present study, infrared spectra of CO2-M and CO2-My (M=K, Xe)
are measured by use of pulsed jet-diode laser apparatus in the COq
anti-symmetric vibration range. The anti-symmetric vibrational frequencies
of CO2 in CO2-M3 trimers are derived from the positions of strong Q-branch
stacks in the spectra of CO2-M2. With the reported shifts in the dimers, the
Avt 12Avq values are calculated to be 0.956 for CO2-Kre and 0.954 for CO2-Xego,
which i1s in good agreement with COg2-Arz, indicating that the three-body
effects in these COgz-rare gas complexes are the same. On the other hand, the
Avt 12Ava value for CO2-(N2)e, is calculated to be 0.919 from the spectrum
reported in Konno et al. (2011); the three-body effect in CO2-(Ng)s is larger
than those in COgz-rare gas complexes.



PVA film containing Cul complex exhibiting mechanochromism

Tomomi Sakata, Chika Nanzan, Yorimasa Takazawa

Proc. ICRINT 2018, 255-259 (2019)
ISSN 2520-0186

We describe the synthesis of a Cu(D)-iodide complex [Cuzla(DIB)2(PPhs)ql
(DIB = 1,4-diisocyanobenzene; PPhs = triphenylphosphine), which exhibits
pale blue (® = 13%, Amax = 474 nm) luminescence in the solid state under UV
irradiation. Upon grinding, the luminescence of [Cuzla(PPhs)2(DIB)q]
changes to a weak olive (® = 4%) emission. Treatment of the ground
[Cuzl2(PPh3)2(DIB)2] with an organic solvent (acetonitrile) and subsequent
drying restore its original pale blue emission, which is indicative of
reversible luminescent mechanochromism. [Cusgla(PPhs)2(DIB)2] also exhibits
thermochromism, i.e., the emission changes to a very intense green emission
at 77 K Qumax = 500 nm). In addition, [Cuzlz(PPhs)2(DIB)2:] has two
(temperature-dependent and temperature-independent) emission regions.
The former was predominantly derived from the excimer based on the
dipole—dipole interaction (Keesom force), which is expected to be fluorescent,
whereas the latter, which is expected to be phosphorescent, corresponds to
emission regardless of the Keesom energy. Moreover, time-dependent density
functional theory (TD-DFT) calculations show that [Cucla(PPhs)e(DIB).l
could be assigned to luminescence induced by halide-to-ligand charge
transfer (XLCT). Furthermore, we fabricated a polyvinyl alcohol (PVA) film
containing [Cusl2(PPhs)2(DIB)s] using a cast method and demonstrated

reversible luminescent mechanochromism.
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Reversible luminescent Cu(I) complex exhibiting mechanochromism

Chika Nanzan, Yorimasa Takazawa, Mitsuaki Suzuki, Hiroyuki Teramae

Hiroshi Miyamae, Tomomi Sakata

Proc. ICRINT 2018, 486-490, 2019
ISSN 2520-0186

Luminescent d?% complexes are attracting attention for application in post
organic light-emitting diodes (OLEDs) as they drastically suppress
non-radiative deactivation, due to the absence of d-d transitions. In
particular, Cu(I) complexes have received increased attention because they
show strong emission and are based on copper, which is relatively
inexpensive and abundant. Among them, the Cu(I)-halide complexes are well
known for their structurally rich photophysical behavior and high
luminescence efficiency. Some of these complexes exhibit luminescent color
changes due to external stimuli. Here, a Cu(I)-bromide complex is
investigated to develop a high-efficiency complex with luminescent
mechanochromism for optical and physical applications.

[CusBrs(PPhs)4], obtained by stirring copper(I) bromide (CuBr) and
triphenylphosphine (PPhs), reacts with 1,4-diisocyanobenzene (DIB) to form
[CuzBr2(DIB)2(PPhs)sls. The resulting complex showed bluish green (Amax =
498 nm) and green (Amax= 515 nm) emission at 295 and at 77 K, respectively.
TD-DFT calculations reveal that the emission corresponding to the
high-energy (HE) and low-energy (LE) bands is due to halogen-to-ligand and
(halogen+metal)-to-ligand charge transfers (XLCT and (X+M)LCT). Also,
mechanical stimuli, such as grinding, causes color changes similar to
temperature stimuli. The finely crushed complex returns to the initial bluish
green emission after being dipped into acetonitrile and then evaporating the
solvent, demonstrating reversible luminescent color. The behavior of the
powder X-ray diffraction (PXRD) patterns suggests that the change in
luminescent color is related to the crystal-to-amorphous phase conversion.
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Flow-induced transport via optical heating of a single gold nanoparticle

Jun-ichi Chikazawa, Takayuki Uwada, Akihiro Furube, Shuichi Hashimoto

J. Phys. Chem. C, 123, 4512-4522 (2019)
DOI: 10.1021/acs.jpce.8b11575

Optothermal trapping has gained increasing popularity in manipulation
such as selecting, guiding, and positioning submicron objects because of a
few mW laser power much lower than that required for optical trapping.
Optothermal trapping uses thermal-gradient-induced phoretic motions, but
the underlying physics of driving force has not been fully understood. In this
study, we performed optothermal trapping of 500 nm-diameter colloidal
silica via a continuous laser illumination of a single gold nanoparticle from
the bottom in a closed chamber. Under illumination, the tracer particles were
attracted to the gold nanoparticle and trapped. Notably, the direction of
migrating particles was always to hot gold nanoparticles regardless of the
configuration of gold nanoparticles placed at two opposite sides of the
chamber, on the bottom surface of an upper substrate (ceiling) or on the top
surface of a lower substrate (floor). The previous interpretation based on
thermal convective flow from the bottom to the top and circulating inside the
chamber was only applicable to floor configuration and failed to explain our
observation for the ceiling. Instead, temperature-induced Marangoni effect
at the water/superheated water interface is likely to play a role. This study
promoted a better understanding of the driving mechanism in optothermal
trapping. Moreover, as an application of the single-particle platform, we
showed the photothermal phase separation-induced microdroplet formation
of thermoresponsive polymers and the coating of non-thermoresponsive

polymers on nanoparticles.
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Formulation of Raman scattering revisited

Reiko Morita, Hayato Morita, Mitsuo Tasumi
J. Raman Spectrosc., 50, 1245—1249 (2019)

In Raman scattering, photons are scattered by electrons in a molecule. Its
mechanism was elucidated early after the development of quantum
mechanics. If the frequencies of incident and scattered photons are denoted,
respectively, by vo and vs, the differential scattering cross section of a Raman
band is proportional to vove3. The differential scattering cross section of
Rayleigh scattering is proportional to v, as is known as the v% rule. This
article reconfirms these points from a tutorial viewpoint.
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Heavy-metal stress response in cyanobacterium, Synechococcus elongatus
PCC 7942

Eugene Hayato Morita, Shelake Rahul Mahadev, Hidenori Hayashi

Proc. ICRINT 2018, 124-128, 2019
ISSN 2520-0186

For all living organisms, many of heavy metals are indispensable for specific
physiological functions. Among these metals, Zn is the one being
indispensable for proteins with zinc finger motifs. In spite of this strong
necessity, presence of the excess amount of Zn2* in cytosol is quite toxic for
the cell. For a cyanobacterium, Synechococcus elongatus sp. PCC 7942, two
proteins, SmtA and SmtB, those are coded in smt locus and transcribed
divergently, regulate the cytosolic Zn2* concentration properly. SmtA is the
class-II metallothionein (56 aa), and SmtB is the repressor of smtA
transcription (122 aa). Following Zn2* binding with SmtB, DNA binding
affinity of SmtB to the operator/promoter sequence of smtA goes down, and
the transcription of smtA is induced.

To elucidate this molecular mechanism precisely, we prepared the series
of point mutated or partially truncated SmtB, considering the chemical shift
changes in heteronuclear multidimensional NMR spectra for 1N and 13C
labelled SmtB following Zn2* binding. For these mutated SmtB, we also
analysed the inhibitory effect of Zn2* binding, on the recognition of
operator/promoter sequence of smtA, with EMSA technique. From these
results, we have succeeded to elucidate the molecular mechanism in which
the structural change of SmtB following Zn2+ binding induces the loss the
DNA binding affinity of SmtB to the operator/promoter sequence of smtA.
This molecular mechanism is crucial for the heavy-metal stress response in
cyanobacteria.
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Solution structural studies of insecticidal peptide LalT2 from Japanese
scorpion, Liocheles australasiae, with heteronuclear multidimensional NMR
spectroscopy

Maiki Tamura, Hironori Juichi, Masahiro Miyashita, Hisashi Miyagawa,
Eugene Hayato Morita

Proc. ICRINT 2018, 129-133, 2019
ISSN 2520-0186

One inhabits in subtropical islands and the other, Liocheles australasiae,
mainly inhabits in the Yaeyama island. L. australasiae has the series of
peptide like poison, those specifically acting for insects. Among these poisons,
we have focused our attention on LalT2, (59AA), which not only be
insecticidal, but also has antibacterial activities. For smaller poison, LalT1,
solution structure was already solved with heteronuclear multidimensional
NMR spectroscopy (Horita et al, 2011). LaIT1 only shows the insecticidal
activity and has the homologous amino acid sequence with C-terminal region
of LalT2 (Fig. 1).

In this study, we aim to find out the relationships between two
biochemical characters of LalT2 (insecticidal and antibacterial activities)
and structural factors derived those. For this purpose, we at first tried to
construct the overexpression system for biochemically active LalT2. The
cDNA for LalT2, optimized for the FE. coli overexpression system was
chemically synthesized, and introduced in the three overexpression vectors
for E. coli, pET-21d, pET-32a, pCold™ProS2. Constructed plasmids were
transferred to Rosetta-Gami™ B (DE3)/pLysS, or BL21(DE3)/pLysS. With
these systems, isolated and purified LalT2 was precipitated. In
consideration of these results, we tried to solubilize the precipitated
non-tagged proteins with 6M guanidine hydrochloride, and all cysteine
residues were modified with TAPS-sulfonate. With these chemically modified
peptides, we have optimized the refolding condition and we will show the
results.



Secondary structural analysis of the cyanobacterial RNA-binding protein
RbpD from cyanobacterium Anabena Variabills with heteronuclear
multidimensional NMR Spectroscopy

Yuki Tanaka, Naoki Sato, Toshihiko Sugiki, Hidenori Hayashi, Eugene
Hayvato Morita

Proc. ICRINT 2018, 148-152, 2019
ISSN 2520—-0186

RbpD in Anabena variabilis is a member of the small RNA-binding proteins
those contain a single RNA recognition motif (RRM). RNA-binding proteins
are involved in proper control of gene expression, development and stress
response, and is regarded as important factors in various organisms. In A.
variabilis, low temperature induces the expression of rbp genes with the
exception of rbpD. On the structural point of view, for A. variabilis, Rbps
other than RbpD consist of an N-terminal RRM and a C-terminal
glycine-rich domain, and RbpD only contains one RRM domain. To elucidate
the functional differences of RRMs between RbpD and other Rbp proteins,
especially RbpA1l, we tried to compare the solution structure of RbpD with
that of RbpA1l, by heteronuclear multidimensional NMR spectroscopy. For
this purpose, we have cloned the genes encoding RbpD and RbpAl, and
introduced into an E. coli overexpression vector, pET-21a. Constructed
plasmids were transferred into Rosetta Gami™ B (DE3)/pLysS. Transferred
E. coli was inoculated in M9 medium with the addition of 13N-NH4Cl and/or
13C-Glucose at 37 °C. Overexpression of RbpD and RbpA1l were induced with
the addition of 0.25 mM IPTG at ODgo0=0.5, and further inoculated 3hours.
Overexpressed proteins were purified with anion exchange and size
exclusion chromatography. Purified proteins were concentrated to 0.25 mM.
With these protein samples, we have measured the heteronuclear
multidimensional NMR spectra with 700MHz FT-NMR (Varian; Josai Univ.),
and 800MHz (Bruker; Osaka Univ). We have sequentially assigned the
signals observed in these spectra and analyzed the secondary structures for
RbpA1l and RbpD.
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Environmental DNA (eDNA) requires less time and effort compared to
traditional surveys to detect species. Many habitat surveys, there, can be
applicable using eDNA. Here we developed new PCR primer pairs for eDNA
method to monitor Japanese endangered salamander, Hynobius abei. Also,
invasion of American crayfish that preys on salamander is confirmed at
several sites where H. aber habitats. Therefore, we designed PCR primer sets
to detect American crayfish invasion to H. aber habitats. This eDNA method
was carried out using water samples collected from eight habitats of H. abei.
The eDNA method detected five habitats of H. abei in the western area of
Echizen Fukui. In addition, the eDNA method revealed crayfish invasion in
8 H. abei habitats of 23 habitats we surveyed. We conclude that the eDNA
method is a powerful tool for the monitoring H. aber, and crayfish invasion to
H. aber habitats.
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The roughskin sculpin, Trachidermus fasciatus (Scorpaeniformes: Cottidae),
is distributed in Japanese, Chinese, and Korean coastlines and the rivers
flowing into these water bodies. The roughskin sculpin has a catadromous
life history:spawning occurs around the shallow mudflats of the bay, and the
larvae ascend upstream of the major rivers. Here we investigated the genetic
diversity of the roughskin sculpin using nucleotide sequence data from the
mitochondrial control region (715 bp) of 86 individuals collected from 12
rivers in the Ariake Bay. In total, 10 haplotypes were observed from 13
permutation sites. The most dominant haplotype was shared by 11 rivers.
However, the haplotype network did not show a star-like shape. The
haplotype and nucleotide diversities were 0.838 and 0.00589, respectively.
The estimate of pairwise F ST did not show a significant difference in nine
out of the 10 populations. The estimated divergence time for the Japanese
and Chinese populations was much greater than that expected for the
apparently relictual population distributed in the Ariake Bay.
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Male parental assistance in embryo hatching of barred-chin blenny
Rhabdoblennius nitidus

K. Sano, R. Yokoyama, T. Kitano, T. Takegaki, N. Kitazawa, T. Kaneko, Y.
Nishino, S. Yasumasu and M. Kawaguchi
JEZ-B. Mol. Dev. Evo., 332, 81-91 (2019)

Most teleostean embryos develop and hatch without parental assistance,
though some receive parental care. We focused on a paternal brood-care
species, the barred-chin blenny (Rhabdoblennius nitidus [Giinther 1861]). As
hatching approached, fanning behavior by the male parent drastically
increased and then embryos hatch. In the absence of the male parent, most
embryos failed to hatch. However, the hatching rate was greatly assisted by
introducing an artificial water current, suggesting that paternal assistance
other than for aeration is required for successful embryo hatching. Next, we
analyzed genes for the hatching enzyme and egg-envelope protein, which
were successfully cloned from barred-chin blenny, and found the expression
patterns differed from those of other euteleosts. Generally, high choriolytic
enzyme swells the intact egg envelope, and then low choriolytic enzyme
solubilizes the swollen envelope. The expression levels of both enzymes, but
especially the latter, were much lower in barred-chin blenny than is known
in most other oviparous species. In addition, the main component of the egg
envelope was changed into choriogenin H minor and choriogenin L (ChgL) in
barred-chin blenny, whereas choriogenin H and ChgL for other euteleosts.
These in barred-chin blenny would result in ineffective egg envelope
digestion, since the post-hatching egg envelopes were observed to be swollen
but not solubilized. Male parental assistance by fanning until hatching may
compensate for this insufficiency. Our study illustrates an example of the
evolution of parent—embryo interaction built on a novel relationship:
degradation of the hatching enzyme/egg-envelope digestion system,
accompanied by male parental hatching assistance.
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Mother-to-embryo vitellogenin transport in a viviparous teleost
Xenotoca eiseni

A. Iida, H. Arai, Y. Someya, M. Inokuchi, T. Onuma, T. Suzuki, E.
Hondo, K. Sano,
Proc. Natl. Acad. Sci. USA, 116, 22359-22365 (2019)

Vitellogenin (Vtg), a yolk nutrient protein that is synthesized in the livers of
female animals, and subsequently carried into the ovary, contributes to
vitellogenesis in oviparous animals. Thus, Vtg levels are elevated during
oogenesis. In contrast, Vtg proteins have been genetically lost in viviparous
mammals, thus the yolk protein is not involved in their oogenesis and
embryonic development. In this study, we identified Vtg protein in the livers
of females during the gestation of the viviparous teleost, Xenotoca eiseni.
Although vitellogenesis is arrested during gestation, biochemical assays
revealed that Vtg protein was present in ovarian tissues and lumen fluid.
The Vtg protein was also detected in the trophotaeniae of the intraovarian
embryo. Immunoelectron microscopy revealed that Vtg protein is absorbed
into intracellular vesicles in the epithelial cells of the trophotaeniae.
Furthermore, extraneous Vtg protein injected into the abdominal cavity of a
pregnant female was subsequently detected in the trophotaeniae of the
intraovarian embryo. Our data suggest that the yolk protein is one of the
matrotrophic factors supplied fromthe mother to the intraovarian embryo
during gestation in X. eiseni.
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