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S FREHP - IR EHRE iR SFET M2

BRI ES IRV oy F B ESS @R 7 v T ) AW EES L Gy F 8 ) ik
LWV o TZFiEZ AW OBERERCMEDIRIT S LIS T —~ Th D, SHFEN S
IIBEME O FIE B IR THFOMER, (LFRISCE T 2842 RBEIC W T T e
—F EITHoTWN5D,

KREEOWFEH 2 LLFITHRN T Do LA b LRI, /R—=F 2 Y VRO T LY A < —
HUSBHENIE 72 & ORISR0, MMM RS ORIE - ERICECEE L TN D Z &7
HMHNTWD, TF, ZOBREA L AORAZ BN L LT, FilbyE oM ir#EE
AMRER S TWD, 7 =L 7 BE(FAIIHREBROEIRRLIER 2 7R3 2 L B3 H 8272
STWND, RFEHEFHORALILFA L0 HEWEIERZ R L o@D FA FHEAR
DOYEFRZ AL L THA OBEBRIEZEA L FABYEKEZEHKRL, 7V —F VB ilE
REDOWEZITV, HERITIRE SEHREIKET 22 2R A L, AL TIE 50%
®» DPPH 7V —Z U W ERIEIC0) %, FA &L ZOFHERD T = /7 — /LIHEKEREED
BKFEERSTZT I HNDS THET XN X —DIHE AN THEREE 217> 2L TF
Mk s = & 2R L[],

7 =T EUAMIOWTIE, BZP RHALIEOPUSEMEDIR S, F72H HIV HE Th
% ADAMS @ ECso fEIZ DWW T FHUET R F—DHTTRNITALHZ LE2RmT 2 &
NTET,

ULED X HICHEDHEHD LS REMRBRIZOVWTTHITE LD THLIN D, KD
HE IOV THFPIIATEE S LW E NI EZICEY, AN r—2L LT,
2 R4 F O E RS X ORI EREZ 2 i1 FOMM1-E— A MZOWT 41l
ET R X =L DR 21T o2 L ZATHARECTH D Z L &AL, 2L 2
TR R E T 20 7038 ne®, FEREBLIOTRINCEZ ORERD Z LR TE R0
-7,

ZIT, IO TOERN M TH D, @R, TR, = hrbE—2EIconT
b FHUET RN T — DRI L DR E 2R T2 L 24, R THIFTRETH L Z &
ERE LD, 2L O5FITOWTHEEZITToTWNBEZATHD,

(1] seail #z, % M, (WF =), @il i, Wik 2R ROR R S rEuEEtE L
WA EICXL D7 =2 VI BOTMBILIEM OBFE”, J Comp. Chem. Jpn., 18(5),
211-213 (2019); https://doi.org/10.2477/jccj.2019-0034 (HA = " o2 —Z{ps
MEF2 2019 RS SURHEE )




S FREHIP - RAMARLEHER wiR BN R

RV URFTERILEWICRT S LEREREAT D bR/ 4 REOEEER L
HEBRPHER LT AL /A ROLFEICET A8 %1772 > T D, FRICHF 7 X LoD
HERMETHLH DT AL L, CioHs O X 9 i

BALKFRIC b b bF, fERDRTFAEF AN T Cﬁ \ . -

o, ZORFERRMEEICEEK LD, HEENITEO i

L LT FRHDOT—~THIE%E21T-> T\ 5, Tropolone Azulene
KEDOWIET —~ 1T,
) ZAVVBEBT) TV =T A DELZOR: —RICY T YT —T L,

Kz 72 & B L BERMEERER T 5 2 E D EEEFEOILEWN AR S, &0 F~IG
HAEnTng, =, TAVUVBRE G 70 =T VORERNIFEE RN LD,
IR, TRV 7Tyl ERL, Th Oy_cal, COOEt
SILEMOEHRERB Z /2o TWn D,

FUART AU 1 BRI EET, T g NHZ
DL LRIELCHIRTEATFAR 25D 4 oo , OH
L, F2C2MD A M X VENED IS
THI LMD, A, izl LT
VEAET P Y o AEET, E#oRE P FN CO OQ R\f j\
L2 D=F L7 Y a—))VEHE DG
ITkY, TRALVUBRERs T E—T
NOEMEZFEL, CEBEEZREF LR, 71/ N S
77 v 3 (Fig. X-ray) PR THR LN, £, & = f
EANE PRGNS = LS RS SV
TRV VAR VEE 2 L ORBEOKISICHBNT 2 !
NIZT IV EEATDHT AV ) 770 4 BEGNRDHZ
EERRM LI, 2L OEREROMGFIbB I ol Fig.

COOME

2) PR BIOT AL EOARK Y ZORBEROWE . T X
LUK, LR - HUE R S OB EE A R T L ORM LN TE Y, OR
B RS £ LTSRS ATV D = 2 s, SRS TIET (L)
KU EOPRIE, FIEEHEHSIC OV CHR TS, A4E, KU 2

na7EF 468 M) AFAT AL ZERE L, KT I e
DRISEEMRET 5 2L 12 kY, TRV L7 I FEEERE AR L, £7-, MEES
SN 15O T AL BN BT AT VEEEIL 5 2 3REEA 2 R 5 AT, 1B
AHfE 3 AE LM 4 FERE A AV TR EIEE R HIE L,




SFERETERFY - B RARILEARE iz MA #=¥

el FEEME, PR OB UM, BRSO IO S OREREVER LR % 2 B
BL LT, REAKT VUN -t IBILEM IR OZ OEB&RIEROGHK E, Zh
D DORERE - MITERRIT 21T > T %, MIERBUCII D FRIVINEZ TH 5720, FHIAHE
Dy AR AR 2185 1 L 728 50 R FEIC K 2 0 FRCSIRIENC ) 2 AL TV 2, 4R
TELT DR 24T > 72,

[115,15-% (4-¥° U D) -10,20-CT UV — AR T 1 U ok s & LSRN

5T DAL & RISy T DR MAE 25 8)

5,15 (L2 4- U U NHEAEHFT 5 5,10,15,20-tetraarylporphyrin 4 ffi & Fifig~ > 4 >
AT % T2 Y VAR Y —< B2 L Y (porphyrin-Mn)s(solvent), DK % 2%
LML B0y 12 A U, ZE LIS a8 S TRy T O BLE I DWW TRET L7, 2240
WEIC B Y DA E 2137 = =V Eh ) < ZALMERAAL S 4> F (1-Mn - EtOH - 2H20
2-Mn - 3H20, 3-Mn - H:0) I%, 10,20-(ZiC 4 U UL, 3-2 ) D E1d7 =
SNVEEERFORNVT 4 ) v EEE~ B KR E T Y VAR — < B KD
BRTE 2, O OZEHLNETOBRBIIN 70 CTHEEST 5 Z &, AR &S T O
BHRITHK 350 CETLETHDH Z EMBWEIZ LY 3oz, KRS, ZEHLNERICE Y
DVHEEAE K 1-Mn, 2-Mn TIEFRIC L > THBABEBEE L, 225 FICE< Z &1
LV BRI OKG T HFRETHZEBHALN ST, —J, NN 7 = =13
DN TZ 3-Mn TS T OFEWE TR Z HehoTc, ZOEN TR A MET & KT
DOARFREEOFBERT L EEZHND, —F, ZILAHICE RaX L komd %
FLMEECAT B 4 11, 5,15-dipyridyl-10,20-di(4-hydroxyphenyl)-porphyrin % fu 7= &
P72 Y VAR —< LR TIIEONT, E Re XU K27 2oL LTR#E L
WNVT 4 ) 4% NVARY = VARG T CHREL, Mn A A LB EE S Z
Elzk v, HEE (4-Mn - 4H:0) #1525 Z SICkBI LT,

[2] F= /) FA T2V BRERTOHOEA T = v baA I XY — VO XL O

JLZEE)

MR OMEORRS 2 MOF T ) FA 72V REFTHHMEAT=F v bR
AIXY =56 G L, WIRE XU CORNEE LM Lz, G5t 4 OO
IR Al OREEARATIZ RS L, SOCBA Gl E 24T > 72, 5+ DMFz - 56H20 & 5« EtOH2
TIEIA U AT (Amax 641,646 nm) Z 7R3 ASFREEITEE D347 10 55 <, 6+ DMF:2
THAFENE Amax 449 nm), 6 + DMF2 |35k F Y (Amax 549 nm) & B72 2R e ta %R
L7ze ZHHOFREREY, [F U541 ThE S OB L0 BB AR 58 Ly
Fa 2HADTHZ EBTE,



S FREHIPT - A AR E EHR BE K

B lL, o THEE L WMEOMBIZ I DN UHSREME D T OR%GEHES 285 2 & T, &
N BERe 2 FF OB T I REME Sy T ORI A2 RN & LIFREZ AT > T D,

FriZ, DFRAEEOIMEMM B2 G E LTR Y, BRIERMIZIE, s, 7
e, HREFR, —HIEFOMEHIET e 2 ED T D,

KAEDOWFFERI 2 L FISHRAT T %,
1. b= A7 U BAOR & Ytk

FANTIALENL, HiE/efldh s LTRSS TERY, 20—l —BiE&EE M)
K%%éhfwéﬁ%%lkﬁﬂ%éo_®ﬁﬁﬂmlmﬁ REIND, Ky TED
LB K D2 F A NTALENL, R FHEIRKRER-ES7 —r )], - HAEEM
RED TN L D2 WEN M AERIZ L > Tl (F#EAD 27 ubd 5,

—RRE T2 A A VT NACAND K D T AL, BREAIE IS L 72 AR 8 Gy
M L > THTPREGEREAEDRRT, 7 7 A /S— E IR D MO R ORI (K % TRk
L, ZDOT7 7 A R—=RNHEVEFEDHZ L TLY RO RV EEEN DHEERERRT D,
DN FD, EIERRICRIRDO R v b U — 7 HEE 2 L B IMEER 2 TERR T 5.
AR Z O B AR IS ISV By T A E BT 70 < 72 0 RAEDBEL (5 1k)
T 5, TDEINT, —MERAA NI ACEIE I CTHEBEIEZ 7 AT DRI, N
BOTRENSMLELRD,

BHEEH EAR T ALAID L IXFTMETH 5728, Z MALO FNAIC LB 72 N T
R KEROFRNE 20 95, T2 T, ZOX 5 RMBEERRT D02, ZLOM
BRI TR Z B L LW LA RO BTV 5, ME TR DO LEE R 2L
{EAIE, BRAMOBEICIZET 2 HE IR T T, M EERIC X 2 FHEIRSe, T3
#7257 L ORI H#EIFH O R 72 EHIFFCE 2,

Fex ik, FIALREEL R 220 2 DD R & IS I IR T Tl S B2 %IT, fil
WEE Mz 7 ACEE BT LA ME RP CERSED Z & T, MATEEZLEL L
B2 7 AL FIEOBF IS LT D

AR, 7Y REEZ L ORGE L, BT A a0 r ) v ek Y A—LT=
IMAATREZLE L LW T AL TFEICET 25t 2t 7o, FEE T o7 I FisE 0AF
S, BTV REORIZT AF LR BAT 2 2 LT, FESR & AERGE D BOGEREE
WK DIEREZ a2 be—L L, KVERZS VLR EORERZITo72, TF L
HErBALTREEZHWD L, FALRBME T Lc, ZIUTERCROBMER R < 720+
il eBEZX TS, —JF, 7 FEGETZ AT VREAICE WX 727 ATl
&wm%%ﬁﬁbtii,ﬁﬂﬁ®mméﬂmhb,i@@ﬁﬁf%ﬁ%ﬁwMT%é
Mk R Lz,



MEREM - S FREARPMERE iz Bl %

9\ van der Waals /112 X 0 3 035G LT EIE, o017 7 A% —, 13k 73K
WHIRToH D72 DRURRMRE - [ER & ITRZ R TRBIZH Y, FFAEOMHEEEZ LD, 20
7o 7 T AL —DOYMEORFFEIEHT L WBEBEMA B O BT D72 23 2 FIREMED & 5 o ASHF
FEETIL, AR D5 123446 L7z van der Waals 5K D & 5 fREERN D EATH Z &I
£V, ZOHESH TRIAT VY VERELTWSD, S HIZ, van der Waals 85K D
i 7e EOBTALFEHE TV, EEFER L bk L T van der Waals $EREEE OMEIZ
DWTHFREL TWD, £70L EOEDISH & LT, FaiREMELE LTHRY EiFbh
TETWVWAERMEELEY (VOC) IZoWT, RIS EE2FIH L-/NMY o4
DIRFEEAT> TN D, MFITo e BRI T —~ 2L FIRT,

(1) WEHEICHEE, ZHE TIHIE Sz van der Waals $5{K0D A~ bz B
ENTEZBEKOE—7 O 21772, ZOE—27 ORIEEN L ZBRD N
VRFV U ERDILEZA, ZEK CO:—Rg: (Rg=Kr, Xe) #D CO: DX
KIFRREIREY DN R4 U 0D CO2 HEARD N KA U 0 (v
7 8 iE, ZBECO:—Rg D CODNRY FEFY DD 7 FD 2550 B/
SNWZ EBbhroTe, =&k CO:—Rg 86K+ D CO:—Rg Hi 70 OEIX _&F
ERKFRILTHDZ Enn, Zo/NWESL RLRKRIT=Z8EFEFO=(KSTOHMRT
HDERERTED, ZMHRITOHEDOEIETE CO2—Kre & COz—Xex TlEE A L%
L<, #ESINTWVD CO2—Ars TOEIG L —HT D LRbhotz,

(2) KRRUGEDE CTh LEBREARILEMOEERE VOB EZHE LT, b
NE L DFER DT 4 N BB \NET ) HH T ASOYH &/ NI 25071
AL ARV s O TR, ML ORMREZRET 2 Hikzs & &
Bt Lz,



MERERM - M MO NARE iz kA ME

AL 7 Fr IRy R (EL) OHREEOMOBLEN S, FSMEA T/
7 m I ALERBT DEERICET 25, MRS, X0, MG R L L
ToMFERH A2 1T > T\ D, E72, BABMEZRIZ 7 A N+ & I MRS G T AT 4y
TEUE Y MCBET A FEE L V1T o> T D, RAEDO EoBFSERE 2 PL RIS K3
5,

AR EL OFEMEE LT Ir(ID < Ru(D 7 & o ds, givid PtdD 7 &0 d8 o
EIRELZAT @B ET OB LT OHENRZ SN TN D, L 2AN, —iK
(2, d-d BRI FTHBEEICRINZ O OB e L TEARFNC 2 Z & bmbitT
W5, £ZT, AEETIE, ddEBERBICLD2KIEZMHIT 52 & TRAEETFIEEE
EEELRL, AOBEMICER L, BTHa X MUEMPED SV Cu(D % VW72 g8 R o
BIRICETLCND, FEEETIZ, ~uribk Cu) 2 0EKRETDHA VT =K
SERD S b Ar Sy RaUREEROEBIZONVTOREMEY —E 7 2 I X LR0%t
PEAT 7 70 I XLDORBEY DN Uiz, SFIE a7 U BIREIC RIE T 2RI
DNWTHRFEATV, "B T v E I URND RBICEZDZ L THEAVPE—FANET 2
TNFEIANEBAT H 2 L E R Uiz, ZOFRSA T = X L OEN A S G OB
BRIL, "7 rina vEOLEIT T EEEZ RS> TWIEbOR, ~ar v z2RR0T
DTSRG T DH AR R0 7 T A Z —EER R L, AU,
HT IR ERIER T U Y VNVERR L T2 7o B8 LT, S 512, PMMA % Rk &
T 5% ¥ A MEIC LD EITV, FERMEICB O TEBIREETH L7 (BR) K
BCHLERNRNZ EEWALNIL, 5H%OT A AERFICEN D MR E 5711,

WEAEFESR, 3’-Aminofluorene-9-spiro-5-imidazolidine-2’,4-dithione 7% NH-n4H A {E
RZED R BB IALTEY U R Ay TR D Z e B LT 2], S FEIER 8
Y USND G F DERIRIA BT L, MAKIEE & b T2 RV FRIEEMLSMNI Y R Ay F
W& D53 TALE M E TR LI NWZE DN LT, 4, FiHERLIZS T2 AT LT
BEZEITXY, B ey hOBRIZLTOLGEHETH 5 (8],

[1] Luminescent Properties of Copper(I)-bromide Complex in a PMMA Film, C.
Nanzan, et. al., EM-NANO 2019.

[2] Molecular Compounds Comprising 3’-Aminofluorene-9-spiro-5-imidazolidine
-2,4’-dithione and Aromatic Compounds, Y. Takazawa, et. al., ICNI 2019.

[3] Aromatic Structure Trapped by Molecular Compounds Comprising
3’-Aminofluorene-9-spiro-5-imidazolidine-2’,4’-dithione, T. Sakata, et. al., ISENT
2019.



MEREIM - BELLPHRE B# &K KA

WUHFIEEL, 7F9—L v - &RRNE 7T —L > (EMF) &) 7 i—RoZuedho
TSR - AR - B F O AT o T D,

77—V KO EMF %, 2o DR RIHEEIZHRT 2 0ER O RFBMEHI 2 R
AL R O BRI R 2 L TN D, £ 72, 20 & 9 2Bt 2L 2B X v HIE-
DWFEEDRRE AT S TR Y, KB, GHT A AOBETHME, KIS
% (MRD) OEEHF 72 RIS E COISHRES T3,

URFEETIL, [7 7 — L rskmosMils LOWNHloks:) 1ITER L, OFi#l EMF
DEK, OREILY 7 —L DA, @7 T — L v ZEN+ & T 28KOA K Z2H7ER
HINCHG T, Fl 7 7 — L U AEW OG- B, € OfE & PPEIC OV THIZE L TV %,
F7, AEILEMIZBT 5KER-E T D ARG OMIEICHEEZ R > TR, A5
Rl BT 2 HIT- T 5,

AEEDHITEF) 2 LLFIZHIT T %,

(1) @ERNET7 7 — L > O HEfE
RERT — UG L o EMF OfEIIRIEZD 20, [RFBEOEIZ Y, BER
72 EMFs O BPEAREIIIEINT 523, B K7 EMFs (& 2 - MEE2 s+ &
NI TE 5, YHFSE=E T, La2Cos, La2Cio0(D), LasCio0(ID), LazCios(D), La2Cios(1D),
Cie ZHHE L 72, TH 6 ORE - WYEOMEIAIZ 8 THREKRE T TH 5,

(2) 2,4-dimethyl-1,5-Benzodiazepinium hydrogen sulfate & & % ER D fE fhAk 2!
77—V UACH T e ERE R Z L 2 HIfF L, 1,5-benzodiazepine BEE T T —
VYDOBEHREE L TCEAT LI LERFFLTND, 77— L ARG SE LAY
2,4-dimethyl-1,5-benzodiazepine ® &% & M it # 12, 2,4-dimethyl-1,5-Benzo-
diazepinium hydrogen sulfate OfESE N1 DALz, 5 6 L7 RiEE/K B O S
EHHTHLZTET,

[1] “Isolation and characterization of higher endohedral metallofullerenes
encapsulating La atom”, T. Adachi, M. Suzuki, H RKLFSHE 100 EFES
(2020) ##iE THi4E, 1PB-057, p.102, 2020 £ 3 H 5 A GHE FHERITH).

[2] “Crystal structure of 2,4-dimethyl-1,5-benzodiazepinium hydrogen sulfate”, R.
Ishikawa, K. Uchida, M. Suzuki, AA(LF2EE 100 FEHFE (2020) F#HE THLE,
2PB-142, p.110, 2020 4 3 A 5 H GEIETRERITH).



MEHEEEFT - / SRR RE R B

2018 LV, H— 37 A A=V TRV RS 1T DN T AEBIRE T LfHic

BT DAEFIEREONFFEI EH A A2 BT LT, B OINEE E TRl T RE 72 =ik ~90°C D

P EE e+ 30 KRN EFEND @A a2 G E LT, MEIICHEEROEEER X
OFFRMEZ R LT D, 2017 FFITH R AR Cy3 a0t 7 r—7 L LT, R
FEfE &=L PVAc (7; = 86.5 °C)D Ty iltf5 T, H—/4r7 Cy3 O GIRE Kt)H> H 2 S
e B OB O RME, J 72 b Cy3 A d PVAc NEMNER L T\ 5 Z &
AEILS T D OO OB 238 L LT, Z OFERIEHT 7 R RS 25 8 03 (i
LTSI EEEWRT D, B TIER N ERNEHRE 2> T D H T AR OARE %
FRFE 5 7= 010D THRERMA & 2 T D, IR e RERL T, i3
BaarTWENEMEDT5 2 LML TV 5
2018 £ (1%, TOHEMOQ)F /2 x&~/v1@%$ﬁi‘%ﬁ®+ﬁéﬁkf M, (@51
FRURAENE, Q) a R ORBKMEMEEZTNZ, WTNOBRETY, Eﬁﬁﬁfﬁaffﬁ
BB OB RN R S NTZD T, ZOEBEEZRFET 52 LN TE i,
A4E13(1) PVAC TIEER D5y 1 £ 100,000 (PVAc10) (21 2. 500,000 (PVAC50) D ik,
(2) PEMA T34y 1% 510,000 (PEMA5DIZ/1% 50,000 (PEMAO05) Dk & V7=,
@R Y 2% 7 VLA Y 7 F v PIBMA (4315 70,000, 73 =54.5°C)% 7=\
ﬁﬁﬂ Lic, Fio, MERINBITEIE L Tz Ty OFHl, 37245 Differential Scanning
Calorimetry (DSCO)IE % B /i CHEfiti L CHBIEORGEZ FIREE Lz, [A U < ST
~OHEJEICESF LT, ERCHEA LR O E D FIEOE S %, PSR ELE
EA2EA L CELICHERE S L CTEO R 2 m L X872, LT i kiEo)~(3)
COWTHLNIFERZENT D, TXTOREDTICONT T it CHEMED) 2 R
T2 A OB ORREN A Sh, SRt ORGEE RAERT,
(1) PVAc50 Tid Tx 7> PVAc10 & HARTHIRIZT 7 R L2 (36.56 CT—37.9 C), =
DFERIL T D5y T EIKTFIED D EMHICHATE 5, iz, MEETO Kb &
Clv), 207 —U =M JITINZ, SEEEL D Ov) DB 6 FRFEIRE
M2 fiEhT L7z, PVAC10 TIFFEEFERIEF OMREKFIED T 1 > b T Ty O¥tF
TG AR L ER A L, Zhb “RMEBNRBLRTH D,

(2) PEMAO5 Tl 74=65.8 CT&H Y, PEMA51 ® T3=65.3 C& KX &N R
LN o T, EHRRRIRER OWERANETIX, MEOT — X LRI L
TG SR % bl U CHHLE 2 el L 72,

(3) PIBMA Tit &t) & OO)DIRERGFEA T LT, ZOREER, Te 10 HIixH0
IZE 80 CULETH HOMBMIEE A EZL LN E WD R B, PIMA
ITIERMER DT B2 ONHEN, —ERIBELEENTNDE T L ERIBL
TWna,



MERRER- D F I+ b=V ABEE iz R Z—80

BRECTEKa 2 FOAERBALER (DSSC) L<u72h A b (Pv) KEEMITiL
B2 A 22y 7 KB TH 0, (FEEM T AL VSR~ OIS AN ST
Wo, Fexlx, (1) 2T 7 AF v 7 B E~DmE#hECEHEMNOREFRED DSSC
O, BLO (2) 87 UV —TEEAZED Py KEFEMOBIE LV BIELZBT, &
5 ~0.25 cm2 T RF—EHNHEy ~ 10% DB OZEMLS, s3I TORE
WOMEH, BLOL—F— & B FBMELZ H OB O I LA TV D,
1. RO D 2 FIED TiO2 )/ Fi T2 WS Elo @i EN— X N2 HWT,
% JEREE D DSSC ORI L Fli ke L T B, £72, & EBIOEREE AR T THE
B EZIER SE5 2L T, HIKOER L & HICEEEREE L EH L8 %EH
ZDHBFHN TN D, KIZ, BIREE-BE( VIR, &Aoo v— 0 AR, %
fliml B GR a HO CNER IR A HEE LA R~ DB 2 BE Uiz, EMROFIE
HfEZ B8 LB A WD Z & T, WL, BEMEE b JVERSHEE X<
FHLE Nz, S DICHERFUEORE KT L IE L TR L OB GHEEZ T~ T
%,

2. Pv KIGEM OB & REZ et Uiz, £3°, 808 TiO J8 O /ERR I iR
BERK T % Z & T TiO2 @723 FTO HEAUZER < G SIS ROE Fk N EH S,
12, TiO IR D F / Kif OB EAI ORI EZE 2 52 LT, Z4HE
TiO2 J& D RIBRR % & o THiAE 50 nm PA_E D Py A A VIAA TEREHIRBES 2%
FRTED KD otz, H=1T, PoLIRROBAEIC R A B2 P ICHE LIS A bR
EFT 52L&, CHsNHsl EDOKISIC L DHEmEEZRETE R, £72 Pbl: &
CHsNHsl @ 2 iGIRAEIEZ A\ =T/ U v 7 Pv KBEMOFERICLEF LT 5,
3. LBiEIZ X D Coo A3 FIROIERLZ D I LT, Coo & AT 7 VU R SA DIRALL
EEZ RN BRKE LD LIEOREEARIE L7z, Co DENLSTE x 249 0.7 (T
T 5L, BAEEOME S AmAEIL SA By 7S Ceo ZEEOME S AmELD b
KEEICIE T Lz, Zhhb, x ~ 70 T Ceo A8 SA By T FIid A L CBEE L T
L ETRISTz, Ceo DATHUIREE & 3 WkTTAEIE 2 3Hi 3 5 72912, H T ZAHAMR LIZ LB
HR G A 1 0 Ry A0 iR Y E & R FE Z 1T > T b,

4. ANV =T A RAT LIPS D L — Y — b e o i 56 e oy etk
A HWT, KEGEMONEEWREMRORER A BN L=, GEMET T 2 FHR EIC
TiO2 R ZrO2 D)/ Wi F- il A E R L, AR AR ZWE ST b 02k & LT,
B ORISR ZEGRRICES S, T7arR)a—rvarTr—%F—
SNV ANEDO R AR E, —EERERAED D OKIH BRI B D SO B E R & TR E
L7z, 3vfkspa 7 A4 FHOZXL - OIEBEB L OE0HEMmERET 5 H
T, TH T b bONNI Ry AR O IR K - TR L7,



PEHRERIPT - T/ HEREE R AR E HEHIR FHE 82

AWFRETIE, AES T, @1, @B EREL MBI G5 F 7 FhE & i
L, —H THEMDIEA A= 0 7 2B LT B OIS - REFEM 21T > T\ 5, N
AT, BIAHARA—T T LT HA A=V T RTAIRRE T 5 L — Y —BEE
AT DAL LTH R BRSO TR L, @RI S & RO E O
FHUMSRER OIS T AGREE O FE IR W fLA TV D, LLF ISR T OIKEEOET —~
DOFITH D,

1) 7+ Ty Far_"—=2a D00 2 iy Tk /b 7%
KIGEMRASA A A A= ZIZBN TR - RIS D L5 RIR= L — k%
FATZRZBHY, TOFTH FEOS TR 3 AT —BENcL3< ZEIE-
SHIEWEWK T 4 b7 v S —2 9 U(TTA-UC) & KiZn 284283 ER Sh T
W5, BFEETIINECZ ® TTA-UC 2 FEH T 27/ B+ DORFICE Y #HA T
%o BARBYIZIEL TTA-UC 38T 2 “HEHO S 1 B8 D 2l i il QLA )
FORTFER LT, SR IEEREObOEa Yy RROLOMREELTTEDZ
L, BLORIFEDNENETO TTA-UC 3BT 25 2 & 2 H—hi 1 LV TOH
HETHLMZ L,

Q) & vy ERESMALN T D4 T/ ki 1S oA L
BN B DRERIE S R ENRRIF TS o e ZkoeHEE & e D 2 & TR LT
nm A XAOMALE RO, —FEDOTF ) R—F AMECTH 5, & o 37 GG
DREBG W T I 2K F 135D, BT ¥ o RV EZBC TN 042 LD
TR LENARETH Y, FxIZINEHHT USRS E LTORMZD I LT
Do AW TIE=" M UIRAHRY V' F— LfEEE A~ OB AIZ LV fEdmN T
FORA BRI D Z L, EDOAICET DAY 405 nm O L —H —HEGHZ &
DRIBICEMCTE D 2 EE2W LM LTc, ZAIXL—PF—RIC K D5 eEKDE T
NE R EMALREOT X/ BB X O TOo L ORI & b mzh=
AT 72dEEZTND,

B) T~ BELBMO A A=V v THBE DY R BEAEE~DIEH
FFRETIET ~ VALY A A — T > VMBI A BRI LIRA LT\ 5, A%EEIT
LY DGR, DI THREREHAZ Y —= T ~DISHEREX TO b0
Th D03, MEREIIARFEIFHIETR - RG2Sz & LRt o—RE L TH R
JEECHEEL T~ U BELANY MAVOMBEETIANL, =Y RUIIABKY VT —
ADFERRT I A N7 7 A 8 —, BHERR 2L 7~ UBELA <7 b vzl
EL, FRCT I RIAY ROV —7 5B LOBRIENEAHEE & RO Z R 2
ERbroT,
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MERERRFT - AL ERRE EHIR K A

T =R RARIEE BRI A & L TR, BE, ZiiE W o R A
FOZ &inb, BIEHFL T VAL, KIGEMSFOEAME L L TRMBIIHIE S
NTW5b, ZhbOAKETFETOEMECMERERN LI OB FREZMD Z &2
AHTH L, GRRETITER, ABOEFREL K G EZICBIHTE 2 ERFIET
b LIETOHIEERNT, T =R ROAEE T OE TR L Wt & O %
PWEMMZT DI 2 AL TWD, AFEEOHTERIZ LU ISR T 2,

1)

)

(3)

SANE T EEE DN BT

[ AT D ZEASETE A IIE 21T 5 72D, JERE N & 8 i B 22 KRG
ROVENH L7280, J2a— A X AVRORAEHEZET ¥ o\ — 2 FHICERE LT,
MASNIET ¥ o X—D ) —7 L— MNT22x 1010 Pamdst LU, FEBIGIE 0.2
nT DT E+a7etiigzm L THY, 4%ITERHE A RIE L CEE MR %2 7m L
Tt%, AREETMEOREE FREBEZFHX T FETH D,

&N 7 7 — L Lax@Cso DFEHEE

EBNGL T T — L TR R e L tE A R D, JERERNE LIS AR EO R IZ B
TN eI R TH D, TD—D2>THDH La:@Cso TI, BimaIHICL DL 2
ODOREEDIFENERM SN TEB Y, £72 NMR KR X MREITO#E 25 13
BENTe La ZHBA7r—YNHTHEE L TWD Z ERRB I N TW5D, FxldE
FERLBIEGH R 21T > TR 7= Las@Cso O 2 DOREREENLZFNFN Y T 2 L—
Ta VAR MVEERL, DRNCE 2 BIE LT 8ASE A7 hr s gL
TREBEOHTE 21T T2, BONZ 20V I 2 b —a VAT MUTE I
HHNNBEF AT bV EILSEFRLTEY, La A7 —YNECHEE L T
LT LEHEMTIDE )RR RoT,

EEM R PSHT O & A ERG A Ot

M T OISR IR Oy b 2 <, AESRILET 2T L o> TA
v ROWEIE CEIUTA N RIERPHFEOND EEZ DD, /N RO EEIT
X 2 X9 pE il & R BRI ko TR 2 2 L &R, HAGRESCR A
T DRRF 21T o 72,
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HEEMERFE - S FAAFREE i #EA BA

AT L VRSN TV D2, oML, BEERICESSELRELIZ v
R B e E O 2 I B R T DR SN D EERTHDH LB DHZ LN TE D, 4if
FEETIL, BRI LA D & LT E i FIEE2 W T, Z X7 B OSL
BHEEMRNT 21T 9 & L B, BIn T LA FEC LV EN LI ALY 37 B OBREfR
Bradto> 2 &T, # " BEORMIEHREMBEAZMNT 22 L2 B E Lt a it C
W5, BUER, R, MMKIC K 2MBEARERY (&8, RE, pH2RE) oty r
27 & A PG T3 BRI BE 2 — o # o R 7 B OB MG EEE S W T T P —
FuAT-> TN D, UUTICHRITOHE - MHFEREEZRNTT 5,
BRICHEET DEE - IFREREEE R & 203F - 7T —~ DO FED 2 DO T, L
TORRE BT

1-1 B L O OB R B E R E & L CTAREAELERBFGE T 2L
PCR v A7 A (700 M) ZHsmtrt s —I08A LT, EoAR%EE 2R H
LT, Y=v~4 YU ERTCRET S 2HEEOEE (LalTl, LalT2) O&FH
DY ECTORBAZEIZHFA L TNDZ EEZHLMNI L,

12 =7 baRb—ya RS RKYWAEIND T ) ARESINHESLO 72012, #R
24t BEX & OdLFE#FFEZBG L, CUY2LI =L 7 haoRlL—F—ckbT L
7 haRb—va YO RERR E1T o7,

2-1 T bR b —ya KDY R0 B GIRO G & [m AP
WATHIE B Y —BOFENREEFIT D Z 0D, 2% AT A VIR & 72591
DIEN B E 52720 E ) —ERERMREZITo Tz, TOMMRE, EL14E
14D ¥ v — Tz HEESH ISENT2019 IC THEEB R EZITo 72,

22 vuA XFRXFHEKDOT v A TESIFES X X7 EH O Myb £ DNA 54 fEik

DREE L EALA~D AV F P RIGFHIRO B G 2B ORE 2 X7 Baamk L, £

DA EMEZ UV-CD A7 RMVEHANZ X 0 fRHr L7z, ZOpR%E, B 1441

AN ¥ v~ — TN EEESZ ISENT2019 I CHERE LT 72,

2-3 BN Synechococcus elongatus sp. PCC 7942 HkDE/SHFEE— b3 v

7 7a7 A (sHSP) Orf7.5 (53 FWICHEED S-SHEGERALTWD EHEEIND)

% ProS # UV G BIKE OFE X LR EE LTRIBENTRERR ST L F

EERRE L, KEEE L - T, B+ 24EE 1 ABRARRELOBN 2 BG LT,

2-4 Y=~V U ikORRRYEEZ RS8R LalT2 O E /LA ¥ o K

S E DR Y 7 o F—AHUREER L, 22N oFRICxT 52825 % ELISA

BT VAT, BEOEEDOE LY LalT2 04 FhEdE, ELISA 7 L— FREA~OHK

AR, RBNCRY 7 v — L HRIC X DR OHEE 21T > 70 AREE b

>T, &L 24 1 ARRHELOFNL TG LT,
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EARMERFHM - REESLERRE EHR BER E#

FICARICFBIAR & OKE D OFHE - LRI IE IZ OV T, 1Rt
T, PR FEEZ O TIFE L T D, I, TEREYR, ARy, ER
FHY, BTS2 8 OE 2 LRI T S 72 DI AR A K e, [FRERPEO S REBISR
DHEER, EWEAEMEDO IR O ORGE - FRAEOIEMET — 2 & 70 2 BASAYEEH
WEDOMEY], BRE DNA ZHWeE=2 ) U IV FEDORBR EZTo T\ D, ARFEIEE
TEREE DNA Z W =2 Y &V FEDOHE AT -T2,

(1) 7Y% PCR &M W& RBATTHICHIT 27 XY v a v U A5 DNA ©
T RS D HE
TAY g Uy ATHERSG R JA IS TW O RERM A TH Y, (R
EEDNEA TH D, AFROEREPEEME CTH D720, T=4 Y 72135 JI0REH
TS, INEWRET, KETHZICT VX2V PCR 2V FEEZBE L
7o RIEZAWIZAER, 2 E TR TR0 ARG bR T, JHER
WIZIEEZ Rl ons Z R EoTz,

(2) el Bzt 5 2492 b 2 35355 DNA OBfER A

LAY I IEIREA L Y R X MIBWTHRBEAEE TABICIEESNTERY, fE
AL O BRI oA LR LTS, FfTOR#EE v ¥ — T8I - AN TD
TR, REARGIETEEEHEE STV 5, B5E DNA 87 CIEEEHEE 217 9
Wi, B S S8R DNA OBELZ ML NER S D2, HEEITo7,
ZOFER, it X —THRE SN TV A EIT ERIE S S5 DNA O F8% i)
<ZFTWER, fEF SN TWRWREIZIZZ D X 5 BT b otz

(3) VT7nZALPCREZHVWEHRFATZMEMX DR N F¥a v BRI

BEROL Y R R MZBWTHEBAEEMIASICEINTNDE M KU a oRi
PO T2 T B #IX OEKEIC TR A S, ARORRITITFEH R EBF RN EETH
5z, BEDNADH 21T -7, EAKO L Claft S nFABMRK b,

(4) BREEDNA 7542 WIS 5 1 I 00 X D434 L AR & OHEE

ReESOREMTHE SN TWD I XY F 0 A OHFEITRERETH 528, #)IITH
BEICHBEINLTWS, VT AZ A APCRET VX APCROMEELZHNT A I Y XH
ADA R BEAE Lz, ZORE, BBRIEROZ VAKX TREEDNA ORE S
B < EEBNS W EHEE STz, EIRHCE W EHEE SR O R IR T F A S
NTELT, BIVFTAPAZHE> TELETLOIZEL TWDHEOHEETH T,
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ARYERZRA-ERD FEDERARE B# EFH EFE

FE O IR 2 78 5 IR D A B PT I L AR CIRE S RHA D T~ & 2k LTz
TERMBNTWD, ZOX D RRBURAREENE Z 2720121, INEREEFORBR
TECIIAAL £ TOIE & R0 B OGS &, 2 OB(bEES & PlEnD, £
DL ENFARETH BB EED 120, IS OMIEZ BE L T\ 5,

HLHIVEODT—~E LT, hIHTLOERSDELSRICHET 57—~ % FEhE L
oo NUTTZLDATHA 0L, BREHEERERMLE LTHEHTH DD, UV EE
EED 72D, DT B L EBIRTERY, —F, B ERNUT TR EFEHRDITEA
ERWNTHFZ NI T Ao LPTREED D oA "R EEND, DT
TA MTHH TV A T L FRROABRSENH D720, B e LTOFRAESERETE
L0, HAENTOZNLDOERRKIIRM CTHoT, £ TC, MyRGE N7 2%
HAWTH 7 v oA MERRREE A LT,

(1) A X9 % RN T BRI At o fig B
~AruA Ve a AR RY, 2 N X T EIIES R B R AT
HDRNTUAT 2=y I AX A LT, SRR Z AT L, SR S e 2 7 &
H R NI A RS LW 2R L, S OICmisLEMe (HEK 293;
human embryonic kidney cell) ## L CVU a5 MFEX o7 B o ER
W Lz, ENHEAZBIERE L, TOEERNTOHEE 2T LT,

2) 7 v A MEGRIZET HBEROFRE
NTvEA MERRIE, FUTTVORBEIZENT, A= bR LT L a—
ANEBREN, ZINOITHA L Z—PICL>ThH T oA PRBREN
5o L2L, N2 BB T L TR AT Va— L EAERT HBERIIRMTH-
Too 22T, ML RDEBEREWVSONRRL, ZhoDY aretry hx ooy
BAER, Fiz, BEREZRNEIEICEY, "=V VIETCERERE LT,

_14_



£ 150 BEFHAMVERFERELIRXERS

20204E 2 A 25 H (k)
S 1-118 #H=E

Gk ik
[REROEK LalWNE 77—V L ERZET T — L v O BLEE & REEMRNT )
BEHE REF % Az

FT»74)/%%m%$&Lt%ﬂimum“%@AW&w%%é@J
fe8#E KH 1 A%

el X

BrE  r

A U _EEIC K28 U 83 LalT2 OR Y 7 v — L HTiR/ER)
fBEHE B BA B

MR EREEMEA T1 7 7 v S R B A4 2 &AL (D A Y 27 = FEFRDO AR & W
e DL )
EEZE BB ME %

g
2
T

BB EL 7731 Zm@#h={biZ @) 72 RGB 38t Ir $5R DB |
REHE A R HEEdR

BBAHR  LhPE

ReE AT
[ 4 #ME Synechococcus elongatus sp.PCC 7942 H3k## sHSP Orf7.5 O KI5 &
REFHBLROMEE
HEHE &H BA B



2019 £ BEFMEMNDENFERELIREPRERS

2019 4 12 A 25 H(K)
2 1-118 #=

(7L NVKBEBICHWSBETF Z =2 FOWE |
(3774 b= AWFIEE]

L 1oL %
ES 5
X —12383— N A —1,2—FF 2 0 BIEOE M
&L EeE ]
HH1E hoR
WH B

(Yo XFRF kT v X TESES 2 37 B AtTRP-1 2B 5
DNA A fE s oo i i 22 e b ZE A |
R R e e
L -
NN
IR ETZF R AT 4 BRI LT 5 T T ABEI( DD EER DI SR DO RiET )
(B aERT R > HT i 7E =]

LT RV UBREEDHR I T =T L OA A EMEIR)
(R AL IEE]

'JFH
8
=i

BNV NEEFETDHRNLT 4 U B ESR & U S LR D D
Ak & )

DR A== e S|
[E/ R \E 72
W s
=7 baRr—y g ViR Wl AR RERINIC L D
KEREEE =2V v T AEYEI% )
BPNT 25 R
(53 F5y e 2A a7 =] KH ek
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SHTEE Y1 I VREDRRAEIF—

WA X v 32 (1-125 %) 13#: 3043 L Y

B W B BEL YU o AR E
ME3IT 31T 2 FTHBASE LT - BARE DfEfr— — XBBAR & =—
AEURA3E )

Il ¥ =k (B BERTV T X —Tr—
MR TH" D AR A |

B B Rz BR) A X— 3 Ve FEE R
(F—T A ) R=a VOFR~BRET I ) A = ROHFE
B~

mR S LR AR

TRZFICL s TRUFr—E1F?2 ~WV L ONDORF v —EiT
R o T=NFEN B~

KE WIE ARtk BeCellBar U
TERE L ICRADEMREZBZ T~RNE LA THLVHREZ~|

IR B —BMEEAN Al LR 2 — A E
FEMFIEE
I B 7 oD Bt )
EFET GE) HARRERRAY A 0 23 S 2= g
PN R IR sl
(EREA»LRFEII 2l —F—~)
IWF B (BR) NTT 7 7 > U 7 o — AR AW FEAT = L F —H A A
Ny T ) — e, EHS&S #F5tt v ¥ — L#kAFIE 8
MEHBEE 2R 2 HEEM
A F\R RS (B EBRT 7 v 3R BEE
[EOMIEFRBICRIT DMEEDH D T~ BEBEFOHILFIC
ENINDBZFHE L A~]
Wt (BF) A R RT A ARFERGE
IBEENHE L EUX X

R BT OKPET HTEHEEED MPTERREER MRTEEE
&y DR E D : IR & EEEBIR A~

HEE AR BK) odtEHE EREGRR
N Fr—REDOE YRR LT



1A

25H

B A AWMENE A IS AL FREE v 2 —
oy IR MR R
ISR X — B — 2B 1) B RFZER DA E])

_18_



BIYAREMRSE
S FERETERFY - BB AR E gz SFREI B2

JERTSE « International symposium on environmental-life science and
nanoscales technology 2019 ISENT 2019)
27-28 December 2019, Yangon University (Myanmar)

4 - Possible prediction of molecular properties with machine learning and

molecular orbital energies (Invited talk)

FRLOEREY AR T T AN, 2019412 A 27 H(@)~12 A 28 H(I)? 2 Hifich7z
Y Yangon University (V> T K5, Yoray, Ixr~—) [ZTHREINE,

A UR Y MIWWHREB LRI v ov—0FY T REORREHE LTY
IANTTHTONTERY, 2HBOMEL 2o TW5, BEAILFERBLIOST ) 27—
TI)aY—rERRGELE L TNDN, ﬂ:%kot?}%fs!é*ﬁx COWTIEFRRIERITD
Nice ARIOYRY T LTI, SHEF X O D 30 05fH T 44, —KoD
BAFEF DS 20 /05l C 62 ff:, S HITHR A X —FFKN 22 i1z,

WEFIL 27 H ORI 11:10-11:40 £ T, /=1L X — & B8 21 L7245y
T-HPED TN HOUNT, BRI T 30 0D DR E LT 72, 1L BZP ROHIARZE
K, 7x VT8, BXOFLHIV ETH D ADAMS ORI FE I L 0 o 1HuE
IRV F—DHENL TR THDLZ L 2R LI DT, KRV UART T ATBNTHD
THPRFEERETIZHDTH D,

Yl LA, * 1 B BIZEHK THRICBEASMES T,

1 2R BEFROE Y g L ITBNTI, AFD K
Hfz L IR EBEDT, 2Oy a v TRT T
T R—NREHET A Y N =TI A RELR EN
ﬁbﬂto//f/ﬁA%T% T2 REND
—MMThNTz, 28 RITREENRERE Th o727
N 0, fFHuEPCt DY I HNOEL IRILEFRETH D
Vax Iy e NI BN, ERFRDDITEARENER LTV D TR MO
iTotz, BEIFYV a2z A Ay - X TO LR THAEROBADOMIZBHEL VWD E Z
AThD, RTCOITRIZEBWNT, KFEDT 47 4 LA RAEIIIAN a7 TORDHHFE,
B TOBERL N7 7L Oxtilie &, REBWGEIC o7z, ZZIZHBILEHL LT 5,

KEELRENRTESNTVWEDT, B MLEVEEZTND
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BIYAREMRSE

SFERGTERFY - B RARIL AR E g ME F=F

JERTSE « International symposium on environmental-life science and
nanoscales technology 2019 (ISENT 2019)
27-28 December 2019, Yangon University (Myanmar)

4« Structure and magnetic properties of a chiral molecule-based magnet

prepared from chiral nitroxide radical and transition metal ion

ERo X 91z, ISENT2019 78 2019 4 12 A 27 H(&)~12 A 28 H(1)?D 2 HHIZH
720 Myanmar @ University of Yangon (2B W\ TR S 7=, 2018 4F 2 AIZHE i S
72 AARZREETSPS) D S Y A v A7 07T AMIEH Yy I RFEOLETH
B LW KREE I O F - BFEARHE, 2018 4F 12 A 2B S 4172 International
Conference on Recent Innovations in Nano Science and Technology
2018(ICRINT2018) &% T, ¥ = KM R & SRR TR L 72 0 B STz
ERES VAR T LA THD, WHEKTFLOIET 7 1 VA 2%, A1)I18E, IREER, F
A, RM#EER, REBR, )\RHEZEZ L HKH O 8 4 DHE & K¥FiAd 2 435N
L7zo AJIBERN ZNETORARYEL Yo T RF L O, £z 2020 FFIZBE S
NOFRAY vy ZIZT TORFEE I ¥y o~ —BFH & ORMRR EZHHA I NI,
Fro, ANBERDEGRE A, SFRTEGR, RMEER, REEERSHEAREE, T4 T 4
VA iz, I\RUEBHR &3 K OVKRTFREA 2 40 NEAR KR &, IR BN A A X —3
RuAToTe, BIMNFAICE > TIHIO TOEBRESHESINT, BRAA - EERM - 7o
=T RO, £ LTHADORK ERLIE -T2 LB 50, 2O ISENT2019
ZINCTHFICHELER LKL LI O ICAZ T bh,

AREBRSHEONE TS, (L2, Ay, MRS L 2T 5729, 3 T
DEFTFITNT Lk v v a VOB TIThi e, FROE FHEH O DR RN
£, IR TOIL TWZORHIZN TH 5, bLEROEFHRIT{FEY v a D
JER L LTHEE DT,

27 B (&) KBSy MY, VYRV U ARE ThoTo Y T URE
FRORE ETITONZ, YU IV REOFEROBIMEN, ARLEIx =D b
DEEFIZONWTEEY BRSO LWER LR oT-, SEIOY VR T ABITIZEAR L
2w = O LRI DN TE 2, BV HEOBMR AR L H LN TE,
TSR E S T 1o, 2 ORERE S %O, BEEBIEN L TITE W EE D,
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BIYAREMRSE

MEHEEEFT - - / SHAME R RE g B

JERTSE © International symposium on environmental-life science and
nanoscales technology 2019 (ISENT 2019)
27-28 December 2019, Yangon University (Myanmar)

A4 Pseudo second-order phase transition behaviour in polymer melt

disclosed by single molecule spectroscopy (Plenary talk)

WEAE 12 A O ERE2E ICRINT 2018 (25| & e, RILOEBESHENP AL OHMET
BifE X7z, BHEBNOITOEERRK A TMH, BLPE2MH, FA¥Y—%E KA1
%S LTz, WFZE03F1E, ARl BRERENIND U GBS D FEHYEY: £ THI
b7y, Y ora v RE2a0 I v ~—ERORFB LOARFELZMZ, £ 90 4 (7
0 7g L) b OZERRMENRE SN,

WEHFIIUTO L D 2NA CTRERHER (30 4)) 2EiE -, @O FHEEgs L
THENHE—3 77 =T 2T, ERMEBER TN I T, B RABEB L LB X
HIVTWIEH T RS T, RSB 2 R8O 2B N8I S vz 2 & & R OWF5E
R ZE G DM Uiz, Zhud, MEERSE L7ZNEICRHOT — % 8 X O 2z 72N
KTHD, BRI, WEERE LA T AR CE 2y O ERNES) 2 R7e 4
DFERITINZ., @51 OFEFRE ] OB R IR EE R FE A T LT & 2 A, T T AR
TRV CREEEDNEIND Z L &2oR Lz, 20K 9 7R BN 2 & Tk FiRE [ O 1R E K 1F
PEIE, 2 RFEEB O L L TE S AON TV ARIENY 7 AOBEBOIRFEEAFIEC
AONDRRSEHEL LTS,

LROEFGFEEICNZ, Y A REFROBMAOFCRHE, aoRE (10 4)
IR B S A 157, ¥EEED ICRINT 2018 (24237 -> Sakura Science 7' &2 77 4 (2018
) AT L BIFER L ORI 2, RFEWRFF ¥ V8RB O » BHAFRAY v v
VI TCIYUv—BFEHDOKRA NF T Ao TWNDH I L, TN L 72> T 2019
FORIZI Y r~—0kE EFi & B OBRFHNARZONMR & FIH L CH1E 2 FEhti L
e LB LIz, £, ZOX I BRZMOFHEE o TV Ay BHiE Iy ~—0
BIfR, T bbby BOEES, 1O TA V8= ERICIEE LR, Ickb3Iv
7 — DA DRI ORI LTz,

AEl, IY v —EHANO LEMHRE BT o E2 5, Z2<ORARBEENI YL
v —IZHEH L TV AT 2 BICT A2 N TEREZ LMD CTHERREKBR TH - 72,
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BIYAREMRSE

MEREES - 2 F 74+ P2 APRE iz R 80

JERTSE « International symposium on environmental-life science and
nanoscales technology 2019 (ISENT 2019)
27-28 December 2019, Yangon University (Myanmar)

4 - Analyses of parameters affecting the fill factors of dye sensitized solar
cells (Invited talk)

Iy v —HHEO Y I KRBT S TRERS:, Adks:, &
= VEATC BT B EEE S AR Y 7 A ISENT 2019 (ZHE L, AR KBEMORE
PERBICBE T 2 BAHREH 2TV, S OICBR¥EEEZ B O, ISENT 2019 O#1X 2019
F12H27TH (&) ~12 A28 0 (1) THV, ffmalhiifbdxksni-vrr g
RFGEE o 2 —CTlo o 7o, W KFALFR & v o T 0 RP BB OB RIZE D4
JERS A SR L LT WF9RE 1T, MEAEO ICRINT 2018 (25| &fix 2 M H & 725, 4l
b 2 ZER O ILFE B &\ S RIS Tz,

FleAES (MZERR) 137 T K%K Pho Kaung B ThH v, FITEER%
WELSRHE O Khin Khin Win 0220855072, W KFNHIX 84 DHE L 24 DK%
BeA 3 Uiz, AMHIA B R, [aREEKEEROBIRA I EE 525
WERRY R A —Z DT L\ DA TRERE L (30 0. MhoBrREEE D%
KAFIZONWTIE, KEOZYX—VEsRInn, £, Ixr~—EOMHA 2EH
SERIFFEOWIFERE & ARG RO RHE ATHE = L ¥ — 2B L Ciiam L 72, ik T#12,
Yo TR R ORI E L R & W LT, BRRREE XA B ORBRNE
Sl E & O TRWIRNCIEE Lz, 26 OfmSURRITAEGEFEA S, 2020 FNIZ
FHFGLE L THITEND TETH D,
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BIYAREMRSE

MERERRFT - BRI FEREE EHIR K A

JERTSE « International symposium on environmental-life science and
nanoscales technology 2019 (ISENT 2019)
27-28 December 2019, Yangon University (Myanmar)

4 - Photoelectron spectroscopy of endohedral fullerenes

2019 4E 12 H 27 B/ 6 28 HIZF TY o I R% (S v vr~—) THESh
FOEBESHEICSI Lz, KEBRSH#IT (PR L EERN ORFERT V=T PR
BAMBIEE T 7 ) n =B BT A BUEOTFECRHE 22 I BT 2 e o
TATT BT 55T 5] ZE2AMNE LT, YAy REWEER O R,
WP R FH OB L VBEINTZHDOTH D,

RENHITHE 84, ELFE2ANBIML CTHIEERESCRAY —RKELEIT- T2, b
DREIL, BT AT MVEHGRHENOEBRNE Y 7 — L v OEEHEEIMTZD 2
EERLELDOTHY, BERICIT2HIZEEMEZ T2, L LAEBRSHIIZNE
DHEFSE N ZIGIZ T2 > TN D720, SERICDBIADTIZE B DRRENEN D ND X
IRFEOME T TRTHUERD D LK UT,

BEB TR Y I RFOFEREL AL S TN, B RITEI v
~—OTEMME RZEL, BEUEICARBEOEHDEF LW LIZBWE, v~
— DR DOMEFREEDRBEZNTE LD Z LN TE, L TCHHEERREN TH -2,
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BIYAREMRSE
MERERM - MM I NARE iz kA ME

JEMTSE ¢ 1t International conference on noncovalent interactions ICNI 2019),

2—-6 September, 2019, University of Lisbon (Portugal)

4 - Molecular compounds comprising 3’-aminofluorene-9-spiro-5™

imidazolidine-2’,4’-dithione and aromatic compounds
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nanoscales technology 2019 (ISENT 2019)
27-28 December 2019, Yangon University (Myanmar)

R4 - Aromatic structures trapped by molecular compounds comprising

3’-Aminofluorene-9-spiro-5-imidazolidine-2’,4’-dithione
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18, A L CRERIE B DORBUICH D, F, AMEHEL, 12 A 28 H (L) OFRIO
Tty a VITTEREB DT,

ZINEEAE LT, B THLII v o~—BIFEALETHY, F72, Ivr~v—
EWVWIHEM OO, THEMEEDBD TEhol- 2 &L IEFERMBEOEESR
(ICRINT 2018) LR UM TH -7z, BAFZEEL LTIE, FEOEBFHIHRNNG, F
EOBMEHR— N LIZWERSETHD KU,



BIYAREMRSE

HEEMERFI - S FAAFREE i #EA BA

JERTSE « International symposium on environmental-life science and
nanoscales technology 2019 (ISENT 2019)
27-28 December 2019, Yangon University (Myanmar)

A 0 1. Heavy-metal sewage treatment system with cyanobacteria (Invited
talk)
2. Structural studies for the C-terminal flexible region of telomere repeat
binding protein, AtTRP-1 from Arabidopsis Thaliana

3. Axolotl as a model monitoring organism for water environment

FFED X 512, ISENT2019 32019412 A 27 H~12 H 28 H® 2 HRICH72 Y 2019
TR SNz Y v 22 KED University of Yangon Research Center TR S 4172,
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ELHZLEAME LTY I RFEOER, WHRFORETHESNZLDOTHD,
WEAEBRAME S 7172 ICRINT2018 (Zfe< 2 I H TH 5, AlEld, BUHEHE 2 1056
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JERTSE ¢ 1t International Conference on Noncovalent Interactions (ICNI 2019),
2—-6 September 2019, University of Lisbon (Portugal)

4 - Molecular compounds comprising 3’-aminofluorene-9-spiro-5™

imidazolidine-2’,4’-dithione and aromatic compounds
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nanoscales technology 2019 ISENT 2019)
27-28 December 2019, Yangon University (Myanmar)

FMEAE4 © Structural studies for the C-terminal flexible region of telomere repeat
binding protein, AtTRP-1 from Arabidopsis Thaliana.
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FEEORANORI ZER L FE Uiz, £/, WEHB CHERNRSFETO, FEO L E
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nanoscales technology 2019 (ISENT 2019)
27-28 December 2019, Yangon University (Myanmar)

FEAE4 © Axolotl as a model monitoring organism for water environment.
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J. Comp. Chem. Jpn, 18(4), 169-175 (2019)
https://doi.org/10.2477/cci.2019-0008.
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J. Comp. Chem. Jpn, 18(5), 211-213 (2019)
https://doi.org/10.2477/jccj.2019-034
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Correlations of computational ionization energy with experimental oxidation
potential and with antioxidant efficiencies in catechins
Shin-ichi Nagaoka, Naofumi Nakayama, Hiroyuki Teramae, Umpei

Nagashima
Chem. Phys., 522, 77-83 (2019)
https://doi.org/10.1016/j.chemphys.2019.02.002

Quantitative structure—cytotoxicity relationship of azulene amide
derivatives

K. Imanari, M. Hashimoto, H. Wakabayashi, N. Okudaira, K. Bandow, J.
Nagai, M. Tomomura, A. Tomomura, Y. Uesawa, H. Sakagami
Anticancer Research, 39, 3507-3518 (2019)

doi: 10.21873/anticanres.13497

Organic Radical-Transition Metal Magnetic Coordination Polymers
Motoko Akita, Shyoya Sato

Proceedings of International Conference on Recent Innovations in
Nanoscience and Technology 2018 (ICRINT 2018), 285—-288 (2019)
ISSN 2520-0186
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Preparation, characterization, and study of the antimicrobial activity of a
Hinokitiol-copper (II)/y-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)

Three-body effects on the COs vibrational frequency in van der Waals
trimers CO2-Msz (M =Kr, Xe, N2) investigated by infrared diode laser
spectroscopy

Yasushi Ozaki

Proceedings of International Conference on Recent Innovations in
Nanoscience and Technology 2018 (ICRINT 2018), 433—436 (2019)
ISSN 2520-0186

PVA Film Containg Cul Complex Exhibiting Mechanochromism
T. Sakata, C. Nanzan, Y. Takazawa

Proceedings of International Conference on Recent Innovations in
Nanoscience and Technology 2018 (ICRINT 2018), 255—-259 (2019)
ISSN 2520-0186

Reversible Luminescent Cu(I) Complex Exhibiting Mechanochromism
C. Nanzan, Y. Takazawa, T. Sakata

Proceedings of International Conference on Recent Innovations in
Nanoscience and Technology 2018 (ICRINT 2018), 486—490 (2019)
ISSN 2520-0186

Reaction of Ceo radical anion with alkyl halide

Yutaka Maeda, Makoto Sanno, Tatsunari Morishita, Kodai Sakamoto,
Eiichiro Sugiyama, Saeka Akita, Michio Yamada, Mitsuaki Suzuki
New J. Chem., 43, 6457-6460 (2019)

Synthesis of fullerene-fluorene dyads through the platinum-catalyzed
reactions of [60] fullerene with 9-ethynyl-9H-fluoren-9-yl carboxylates
Michio Yamada, Mayu Takizawa, Yoko Nukatani, Mitsuaki Suzuki, Yutaka
Maeda

J. Org. Chem., 84, 9025—-9033 (2019)
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Flow-induced transport via optical heating of a single gold nanoparticle
J. Chikazawa, T. Uwada, A. Furube, S. Hashimoto
J. Phys. Chem. C, 123, 4512-4522 (2019)
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B P AF B o % —#d 22, 8, 8590 (2019)

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

Heavy-metal stress response in cyanobacterium, Synechococcus elongatus
PCC 7942

Eugene Hayato Morita, Shelake Rahul Mahadev, Hidenori Hayashi
Proceedings of International Conference on Recent Innovations in
Nanoscience and Technology 2018 (ICRINT 2018), 124—128 (2019)

ISSN 2520-0186

Secondary structural analysis of the cyanobacterial RNA-binding protein
RbpD from cyanobacterium Anabaena variabilis with heteronuclear
multi-dimensional NMR spectroscopy.

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

Proceedings of International Conference on Recent Innovations in
Nanoscience and Technology 2018 (ICRINT 2018),148—-152 (2019)

ISSN 2520-0186

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

Proceedings of International Conference on Recent Innovations In
Nanoscience and Technology 2018 (ICRINT 2018), 129—-133 (2019)
ISSN 2520-0186
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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)

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)
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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

International Symposium on Environmental Life Science and Nanoscales
Technology 2019 (ISENT 2019) (Yangon, Myanmar) 2019 4 12 H

(Invited talk)
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Crystal structure and magnetic properties of molecule based magnet
composed of organic free radical.

Motoko Akita

International Symposium on Environmental Life Science and Nanoscales
Technology 2019 (ISENT 2019) (Yangon, Myanmar) 2019 4= 12 A
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Solvent dependence of hydrogen bond energy of methanol-pyridine complex
and absorption intensity of fundamental and overtone of OH stretching
vibration of methanol monomer

Yoshisuke Futami, Yasushi Ozaki, Yukihiro Ozaki

AR 99 BEFER (fF) 2019 4 3 A

Platinum-catalyzed reaction of [60]fullerene with 9-Ethynyl-9H-fluoren-9-yl
carboxylates

M. Takizawa, Y. Nukatani, M. Suzuki, Y. Maeda, M. Yamada

The 56th Fullerenes-Nanotubes-Graphene General Symposium (Tokyo),
20194 3 A

Co-crystal of La@ C4(6)-Csz with Ni(OEP)

M. Suzuki, T. Tanaka, T. Adachi, M. Yamada, Y. Maeda, Z. Slanina, S.
Nagase, T. Akasaka

18th International Symposium on Novel Aromatic Compounds (Sapporo),
201947 H.
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Pseudo second-order phase transition behaviour in polymer melt disclosed by
single molecule spectroscopy
Mitsuru Ishikawa

International Symposium on Environmental Life Science and Nanoscales
Technology 2019 (ISENT 2019) (Yangon, Myanmar) 2019 4 12 H
(Plenary talk)

Collective polymer motion near the glass-transition temperature

disclosed by single-molecule fluorescence spectroscopy beside thermal
analysis

Mitsuru Ishikawa, Taihei Takahashi, Yu-ichiro Hayashi, Takayuki Uwada
2019 ik rRline (B dE) 201949 A
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Luminescent Properties of Copper(I)-bromide Complex in a PMMA Film

C. Nanzan, Y. Takazawa, T. Sakata

The 7th International Symposium on Organic and Inorganic Electronic
Materials and Related Nanotechnologies (EM-NANO 2019) (Nagano) 2019 4
6 H

Molecular compounds comprising 3’-aminofluorene-9-spiro-5-imidazolidine
-2’,4’-dithione and aromatic compounds
Y. Takazawa, C. Nanzan, T. Yamamoto, T. Sakata
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1st International Conference on Noncovalent Interactions (ICNI 2019)
(Lisbon) 2019 4E 9 H

Aromatic structure trapped by molecular compounds comprising
3’-aminofluorene-9-spiro-5’-imidazolidine-2’,4’-dithione

T. Sakata, Y. Takazawa, C. Nanzan, T. Yamamoto

International Symposium on Environmental Life Science and Nanoscales
Technology 2019 (ISENT 2019) (Yangon, Myanmar) 2019 4= 12 H
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Disclosing collective motion of a polymer above glass transition temperature
by single molecule spectroscopy

Mitsuru Ishikawa, Taihei Takahashi, Yu-ichiro Hayashi, Takayuki Uwada
AALS 5 99 BEFER (), 2019 4 3 A

Temperature dependence of the current-voltage characteristics of organic
solar cells

Katsunari Takuma, Ryohei Watai, Takumu Fujiya, Ayano Higashimura,
Koichiro Mitsuke

35th Symposium on Chemical Kinetics and Dynamics (Higashi-Hiroshima)
201946 H

Analyses of parameters affecting the fill factors of dye sensitized solar cells
Koichiro Mitsuke, Ryohei Watai, Katsunari Takuma, Takumu Fujiya

International Symposium on Environmental Life Science and Nanoscales
Technology 2019 (ISENT 2019) (Yangon, Myanmar) 2019 4= 12 H
(Invited talk)

Photoelectron Spectroscopy of Endohedral Fullerenes

H. Yagi, T. Zaima, S. Okita, Y. Seino, T. Miyazaki, H. Shinohara, S. Hino
International Symposium on Environmental Life Science and Nanoscales
Technology 2019 (ISENT 2019) (Yangon, Myanmar) 2019 4 12 H
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Heavy-metal sewage treatment system with cyanobacteria.
Eugene Havato Morita, Hidenori Hayashi

International Symposium on Environmental Life Science and Nanoscales
Technology 2019 ISENT 2019) (Yangon, Myanmar) 2019 4 12 A
(Invited talk)

Structural studies for the C-terminal flexible region of telomere repeat
binding protein, AtTRP-1 from Arabidopsis Thaliana.
Shunta Kojima, Eugene Hayato Morita

International Symposium on Environmental Life Science and Nanoscales
Technology 2019 (ISENT 2019) (Yangon, Myanmar) 2019 4= 12 H

Axolotl as a model monitoring organism for water environment.
Koya Mizuide, Eugene Hayato Morita

International Symposium on Environmental Life Science and Nanoscales
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J. Comp. Chem. Jpn, 18(5), 211-213 (2019)

(AR =z V2 — 2L Pa s 2019 s in SCRr R )
https://doi.org/10.2477/1cc.2019-0034

Ferulic acid is known to have strong antioxidant properties. In the present
study, we investigate the electronic structures of ferulic acid and its radical
species extracting the hydrogen atom from its phenolic hydroxyl group. The
relation of the results by several machine learning models using R/caret
package, such as partial least squares, random forest, radial basis function
kernel regularized least squares, and baysian regularized neural network,
with the radical scavenging activity with the DPPH reagent, ICso, measured
by Sakamoto et al. is discussed. We found all four methods gave reasonable
correlation coefficients which means the possible prediction of the
1Cs0 values with the results of the molecular orbital calculations only.
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Correlations of computational ionization energy with experimental oxidation
potential and with antioxidant efficiencies in catechins

Shin-ichi Nagaoka, Naofumi Nakayama, Hiroyuki Teramae, Umpei

Nagashima

Chem. Phys., 522, 77-3 (2019)
https://doi.org/10.1016/j.chemphys.2019.02.002

Ionization energies of catechins were calculated by using B3LYP density
functional method with 6-31G** basis set. Then, conformations of catechins
were extensively explored. Geometry optimizations starting from the
explored conformers were made not only for the neutral species but also for
the radical cation. The ionization energy of each catechin was estimated as
the energy difference between the most stable geometries obtained for the
neutral species and radical cation. Tendency of experimental oxidation
potential in catechins is well re-produced by this calculation, and the
ionization energy correlates well with the singlet-oxygen quenching
efficiency in case that stereochemistry of attachment at the 3-position is
common. Electron transfer from catechins plays an important role in the
singlet-oxygen quenching, free-radical scavenging and recycling from
vitamin E radical to vitamin E. The reason for discrepancy among
antioxidant efficiencies with regard to the ionization energy dependence is
explained.
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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 M(hfac)s (hfac= hexafluoroacetylacetonato) to form a range of
structures. The substituted phenylnitronyl nirtoxide radicals (NN) usually
generate one-dimensional (1-D) chain [-NN-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
MI(hfac)e (MT = Mn, Col, Nill and Cu™) 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 H20 for the latter. The structures of two spontaneously
resolved enantiomers, space group #6; 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.
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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.
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Reaction of the Cgo 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 Z-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.
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Three-body effects on the CO2 vibrational frequency in van der Waals
trimers CO2-Mz (M =K, Xe, N2) investigated by infrared diode laser
spectroscopy

Yasushi Ozaki

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

The vibrational frequency of COz in the COg-containing van der Waals
complex shifts from that of free COsz 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 is expected between the
shifts in CO2-Mz trimer, Avi, and COgs-M dimer, Avq, in the pairwise additive
approximation. However, it is reported by Sperhac et al. (1996) that the Av;
/2Avq value for COg2-Arz and CO2-Ar is 0.955, which is smaller than unity due
to the three-body effect, although the COz-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-Mz. 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-Xea,
which is in good agreement with COg2-Arz, indicating that the three-body
effects in these COz-rare gas complexes are the same. On the other hand, the
Avt /12Avq value for COs-(N2)e, is calculated to be 0.919 from the spectrum
reported in Konno et al. (2011); the three-body effect in CO2-(N3)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 [Cuzls(DIB)2(PPhs):l
(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)ql
changes to a weak olive (® = 4%) emission. Treatment of the ground
[Cuzlz(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. [Cusl2(PPhs)2(DIB)q] 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):] 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 [Cuglz(PPhs)2(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)2] 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
[CuzBra(DIB)2(PPhy)ols. 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
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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 voved. 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.



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 1is 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 Zn?* 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.



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 LalIT2 (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 FZ. coli overexpression system was
chemically synthesized, and introduced in the three overexpression vectors
for E. col, 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 15N-NH4Cl and/or
1BC-Glucose at 37 °C. Overexpression of RbpD and RbpA1l were induced with
the addition of 0.25 mM IPTG at ODgp0=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
RbpA1 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. aber.
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.



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.



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. erseni.
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