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FEOFIBEN IS T IUX, ARRERE 22 Z L0 WIFF SV, 2O XD BN Z ML T 5720121, A
IO ZRA NI T O0E R HH, £ 2 TAETIE, NLEBOER A 1 =X LD TH
BT L, HEY) ORE SIS AEY O HE5E A HIE 5 N T OB OB 2 r+ 52 L2 L
L7z INZEZEHTENTE, oI v ra b T RXNVX—2ZRIERTEDHZ ENHFEEIND,

AL TIX, HIV-1 @ Virion infectivity factor (Vif) % > /37 'E G e E R OMB) & 2 13 5 N Tk
% (RNA 7 74 ~—) %3252 & & Lz, VifiL, CBFB, ELOB, ELOC 3 X O'CULS & KiZits
2N FEBER (VBBCCHEER) L., HEF /3 E T%éAKBHm3MKD%TJJ
EXTF AT HZENHLNTWD, A3G 1L, vF VBT 2 {biEE%E 5, HIV-1 OF ) ALK
i%%t%?:&Kiof?%wx®@@%m%?éﬁ74wx&VN7ET%6QWME@QW@
& 26+ 5 RNA 7 7% ~—%B% L, TOHIEEEIC O OWTRFEBE L~ L THLNICT S 2 &
IZE->T, RNA T 7 X ~—% it T DO OB 2N +5 2 L 2B E Lz,

2. Hik

2 U IZ His # 7 {1 & CBFB # &t VBBCC AL L, 2z N B — XIZ[EEk LTz, kI
SELEX EBRICL > TRNA T X ~— %@ﬁbtﬁﬁ%ﬁf:iﬁﬁﬁ/*#/##Mm%dmmma
1) ZHWiz, RNA 774 ~—0OFHEUC WL, ##% DNA ZdbiFiE s AT L% = ZFRIC R E
AL, TIRNA R U A 7 —BIZ X 5 BENBTERIEEZ AW, B85%I1E, RV 727 I AT I RS

JVERIKENC X VR L 72,

RNA 7 7% ~—& VBBCC #HE RO AR RN IZIE, &mmmmomww$b%mwtoy$%%
EAF AL LT polydT & —F v 7 SAIZEE LT, —F, 772 ~—0 3 KhslZid poly A %
AL, polydT & poly A DIEITEMRIC K > CTT T X ~v—% o —F v FICEE Lz, xR
JED VBBCC HEAEEZT FF4 & LTHEAL, o3 —2F L% 57-, MHAVERENTHOREERS L
C. 20 mM Tris-HCI (pH 8.0), 500 mM NaCl, 1 mM MgCl,, I mM DTT, 0.005% Tween20 % f\ 7=,

3. BEBILUEBE

SELEX EBROFER, RO X7 L ATF ROZATHEREIND VN T 7 X ~—L CBIRU DY R—
AP 2N % FAL LI VE 7 7 X ~—%5 B85 LIk Lz, WNT 7 X ~—BLWVF 7 7% ~—
® VPBCC HEKIZKTHMABNERH ZfNT LTI E 2 A, SNV VR 7 7 ¥ ~— DRt E 80
4nM ThoT-, It EE T 2L, EOT 7 H~—HL UAGN T NI V—T7 %85, T 71—

R 2 AT AT S DO DR H Y | K HIZHNEN—T O Z ENH LMo T, £ T,
7747 HEAESIB L OZF DI EOES ZHl 72 L Z A, 29 FREORE S ICE# b L CHEATEE%
BRI ENHALNE R oTn, SOICHEER L ZERKD VBBCC HAMKRIZH T D iEAREA T~
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HZ LWL -»T, UAGN 7 h 70— AA ZHTHREHNL—TEBILO 2 DORT ABMEEICEHET
borZrtEzHLMNILE (M)

2023 12 Li 23, A3G & Vif, CBFB, ELOB, ELOC DA R D TR 2 Wi - B 8E (Cryo-
EM) (2 X VAT L7z, & DO TIX A3G & Vif OfFIZ RNA B1F(EL, £ RNA 2 A3G & Vif OFf
AEHZREEL TWDZEDRHALNE RS> TS, £72,5-CGGUUGACGUUUUAACAA-3' £\ H RNA
BRAIDNEICAE DN IRNZ E DRI ENTWD, ZORNA &7 7 X~ —XEHN R Y . keSS R
foﬁé@f VBBCC HAMIZH LT, 77X ~—1ZZ D RNA LITRZ2LBEATHEELTNDEEZD

o BUE, ZOT7 X ~—2 A3G & VIt OMEERZIET L Z L 2mmIn Ty, =DM EK
r?é‘f@% ST H I EEFE LTV,

/ 3’ ’ 3’
A-U N=N
O csu CG"C C C25A 0 N-N
/A G6A E C C24A A : _ Internal loop
O A7U
« sy AC GG Aan-Ny
C’ N7 Five base pairs
x AsU 14 19
20 C G A NI; N 20
’C
@A A18G O G
X u1isc Tetraloop U A G
X A16G G17A X

X1 ANLEBROERRD VBBCC EEIKICHT DR GE (f£) LREICRERET—7 (h)

4. WFFRIFER
i CFER Y A ]

Kumagai, K., Kamba, K., Suzuki, T., Sekikawa, Y., Yuki, C., Hamada, M., Nagata, K., Takaori-Kondo, A.,
Wan, L., Katahira, M., Nagata, T., Sakamoto, T., Selection and characterization of aptamers targeting the Vif-
CBFB-ELOB-ELOC-CULS5 complex, J. Biochem., 176, 205-215 (2024) 381715
[AEAFRER Y A B

1) RERALE, MREEEAG, EaRPE, BAINESf, AKEENRT, &Rl T8, FYEAN, kHZE K
ARZg—, VPBCC complex % #ERJ & L 7o aptamer D BRI & FefhfRdT, 2024 425 HAAEALFSBARE
e, 2024 6 H, HAL

2) R DL, REBALAS, eI, BE)INESE, MhEEElG, KEENRT, SR, TR, AFEA,
A HE:, WARZE—, VPBCC complex Z# 2 & L 7= aptamer DFEEMENT D728 DLLZE, 2024 FFJE H
AR R IGIS, 202446 A, W, KAX—

3) Kazuyuki Kumagai, Keisuke Kamba, Takuya Suzuki, Yuto Sekikawa, Kayoko Nagata, Akifumi Takaori-
Kondo, Li Wan, Masato Katahira, Takashi Nagata, Taiichi Sakamoto, The RNA aptamers against the VBBCC
complex, XXV International Round Table on Nucleosides, Nucleotides and Nucleic Acids, 2024 49 H, &
B, WAL —

4) IARER, fERREE, MEEG, TE, FFEAN, kKHE, ARZE—, VBBCC complex ZHER & L
7z aptamer DA, 47 [0l A ARy FAWFRMFES, 2024 11 A, @, "2 Z—
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552z )ROOEEEFRIA
S)aAVHHENIE T RIILE—TBADIEH

PR AL, BEEREE], MBS, i

VISR R AR LT SR
B0 E (PNt VI e e )

1. #&

TR K O ER D IRIC L D KBREZ @SR TITH 9 A TRHDOMEI TH D, THFE, HE< D
IKSEFAE BB ARE-CIR R A B A N M E SN TR Y, P THIRFB L2 AT E LB o4
RN INATON WD, T T 72 EOMEI~EBEE % R—79 2% 2 & CEMABLEEZ &)
HITEIZZ N, —FH, 777 2 DTy VIFANAEORBREE DK S ND RS THY | sp2 IRFEHE
A TIEEATERWEMBMBREORBNIFCE D, V772 F 7 VARIRY R Ol O K b
WIS 2 RS IZ I C & 2 U CIERICHIBRIE MBI ChH D, A TIX 7 7= F 7 VAR OREA
B TR O e Ze i R A 22 CE IR A6 & U o OB L CaW e B %2 261 C & 7218
ROEOIFEMEICLY, 7772 F 7 VR OBEMBMEREZTEN LTV ) a v oy F o7
(2 & 28T LB RPN A28 2 HEde U7z,

Hll[l

2. EBRFIE
AL TIL, Two Zone-CVD JEIZ K - TERAIEEZR 7 — AT = 7 Rz v Uk % & DIRFIR 1 5 [
RN D 7T 7 =) 7 VAR (5-Armchair-edged GNR: 5-AGNR) . [RFEJF - 7l M@ G725 7
7 7 x )/ UK (7-Armchair-edged GNR: 7-AGNR) . 72 & NI EELALFIEIZ K o TER AT a8 72 184
T M VERAEETDH ST 72 7 VAR (EC-GNR) 8L, vV arxzyF o 7ofifl LT
iz, 7972 F 7 VRCVOERIE AuID)RE ATV, Au EIRZ (P Yy F o 7952 & TH
Wi 777 7 VR aFEEL, vV ar vz bE~iRE Lz, 8857925 3 (2 i3KHEK
S ALER & fifi U 7= FEHSHT 10-20 Qem O p-Si(100) & V7=, VERL L 725082 1R 50 °C (2 hNZL L 7= [HF] :
[H202] = 25.9 : 0.19 (mol LD = v F > ZR O AR Zli7c L7- PFA ¥ % —I|Z8E LT 1 Rl O =
O F U AT T, oy T T OB
L. >V 2 oW % FE-SEM i kv gz (@)
L, TyF o7 ENEEOWES N Bk k
H o7,

3. fERLEBE

B 1 IZERAL A RIC K 0 15 647z EC-
GNR D53 it R % 774, EC-GNR (T E8H 7>
O HVIEWIZAEENER SN TS Z &
W37 % . MEHOMKE 0.85nm, HZZE . (a) FEEALFIEIC LD Au(111) F~Ak L7~ EC-GNR O
®7- EC-GNR OfEIEL 1.64 nm & HIE 4L LT-STEM 84757, (b) 1XHEE a OyikA A—T AL
2o TNHOESIE, 7 MR UEAMIBHIC 72 EC-GNR O FHEE T /L &8,
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2. (a) ¥V 2 RE~HE L7 GNR, (b) EC-GNR OT v A MZ L A{bHx v F U 7 tho v ) a i,
(¢)EC-GNR 7 v A MZ LAk vy F o 7% D> U 2 Wik % 73 SEM {4,

$2 GNR O FETANLELNAMHEE BV —H %R
T, THHO LT-STM BEICM A T, 7~ UV HELA~Y
FMLOBEIEEL VI 2 b— g 7 EOMERNS . A
& HHEHICT h¥THEAEFETH GNR OEXLFEE
FRAZERED L 7e &Il L7, MISHIC B RERE 2 A9 %5 GNR %
PR (BMEZEORIEM) THERLE D &35 & 300C
6 S00CRREOHIRPMLELEZ bND, ZOIRET
IE—f%MIZ GNR B fELCLE D Z &0 h, RIgEH~D
EHRER OB AT T LWWHSRREE CTH - 72, AHFZE
TiX, ZOMEL IR CEXILFHICRT oy Lz b
2% Z & TrR LB GNR AFETH D, 3. LU o DT T SO
W, ERALFHIZA R L7 EC-GNR ZfEIZ VN2 468 EC-GNR 135 bl v F o 7 L— |
vV arofbFEry F U EEM U, RS E LT, EZERTE DI ERNhoT.
Two Zone CVD TYE#L L 7= 5-AGNR & 7-AGNR, % Dfth
\Z— 72 7 F 7 = 0 CNT (BBAR7R O ONTHEERER) 2 HvWe, F70, k62 ) arofkrx
v F T THOWOILLER Au bR E Lc, K317 X912, EC-GNR IF4E Au 2 52T
OMEE LR TENZEWWTZ Yy T 7 L— T ar ML TE5ZERRALNER-T2, ZTHUT
EC-GNR D@ \WEA R —MEC SR TH 5 L it 7=,

4. RRE

[Fm3CsE#R Y A ]

Hiroshi Sakaguchi, Takahiro Kojima, Yingbo Cheng, Shunpei Nobusue, Kazuhiro Fukami,
"Electrochemical on-surface synthesis of strong electron-donating graphene nanoribbon catalyst"
Nature Communications 2024, 15, 5972.

[F L 25ER]

2024457 30 B HARHFHE TEGREZEDIICT Y 2 RN T
202447 H 30 B ARITSERE ThUR, PREFAEMIR CRrbEE  #R3% N — 77 GNR B
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BIEKFESLIVUERNIFEYEIRILY—EETS
FEE A E

R OB, EEEEIA T, RARER, RUKES, TR, FEIEA?

VR [E N KRS T AR
2R R R LA — P T AR T

1. 5% - BB
TR FBB L OHEBREED O O
H W8 A PERH DRSS I X FF Bt AT HE 72
fHEZOFEBUARFRTH 5, KL TIE
i S5 VI (Thiothrix nivea) % F\NT=
LR —2T7 3 Al (o —
AW FE LT 2 b E b e b9
PEZHE. GG) DIEFEAEPESIN DML %
Hfg L CHEESRMORS ZITo72, £
7o BAN TRIPEY) & B Hipk sy & L Cxh
BANZHIET HHIE ORE 21T, T
nivea 1 _MAVIRFEEIRFRETHZ &
OmS75e3%) b FEE 7 & OFE % [k 5E
RETHZE (EREE) brERiES
KEMEONEBACE CTh 5, MR
BIFR D 2\ E B R O 720 D EEF%

X 1

T

GG O (MDY=l — 3 )

FTA SN > TR o Te, AR TIE, £ 5 DOREHRUT L 2BV T B EEAED
BN =R X =B LOHGEE & L THRATOLZ LA LMNT LTz, 70, WEYOM T TR
TH U 2 BEHEY) & b L CHERSIZHESH T 5 Sphaerotilus JEfMEE 2 R L7z,

2. “BLIREND D GG DARE

I DR B HEH 1.5 L 2 Az v
— (BEERE) lCm&. Wi, BLUWIET RY
U MG (BER TR LKRBIRED—EIZ72 D &
IR E 2 ) L7 S T nivea % Bids
Lzl 2 A, K2ITRT LD ICHE RED L
) BHTeh S, HEICHEOR 1 g O g
{BIRFBEDBRI STz Rk & HERCRICERE L
= bikFEE bR, 2. 560
72 GG X 12 mg/L TH Y, MEZ NMR A7
MV CHERT D & & HIZIEMROT 2/ bhsa]
BT L LENDT, ¥R L, fitk T Y
U LA LR AV S 72 6 S e
STz, BANVRZ LTk b R T A0Rb b I
F A il T N U 7 (T nivea 137 A Hiilig D EEAL,
IZ B SOX VAT L&A LTWAD THIGE
TAH13T) 2L THLEIHIIL 6 Snzen
ST, Thbb, FALKFEREBRAIEMEL LT
W22 AUE SOX & AT AHMEE L 72\ (SOX

e (B
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AT DI BERBR OB TICH D) ZEREBENT-, ZDL 5 B2 OEEIL N
FTHOLNTW -T2, S LARLEIHICIIEERICEET 6T MY T ADRENRMLETHD Z
EDHIB LT,

3. REXEICLS GG DARE

ﬁ%iﬁ@&iﬁléiﬁ’ﬁﬁﬁ%ﬂﬂik 6000 F
BRl 1.5L # ANz Y v — (K5

1) (Il B L 72 DL 5000 |

NU T AR U L —e=0

N T onivea R LTI & 2 A, 3 1000 - —e—0. 0003
FiAbF U U LSBT 2 —a—0.005
TR E D & & bIH ) | —.—0.03
BN (K 3), EE s ——0.3
U & D HENNIIENT S #1Z K D HE = o000 | ——0.9

e

FERIMBR S Nizizd tE X b
Lo Flo ik U U LA G
L7220 VTG = 577, B
b7t U D kR EE AR Vi
(0.0003-0.03 mg/L'h) TlEfk#s
BREEITIGS U TSR A BA L B23% 8K
-z A ARV r(\ &) X v GAD 7 = s A
i%é@;} f’%&gﬁfgg TR R R AR (gUh) LGRS 5 OB
fEH TICHD B2 bND, T
bbb, WALKFBIFEREBICBIT 2HA - CTh D Z EPRB I N, WifbKkEEZ—EERETY v
— (HEEM) TG LoD, WL 7 U E=T DIREM %A pH LA U TERHEE L T T nivea %18
ST 2 A, 8 HREIDOE:HE T 470 mg/L O GG RGO T-, EEMOLEFEIC L 5 HEHHEE I RIE X
NIl SR 5 EEECICITERMORIE L ZDREDVLELEZ X HILD,
5. S. hippei D¥5E
Sphaerotilus hippei (IX] 4) [Z¥H DK B S NTIERREBMED
~A 7 TFa—THEMETH Y EEFIZL 5T 5, 08
BILHAZXFZARHWO N TE =N, HEWNLTO TRTAE L
BEFEM DR % &0 TR O IERICHET A2 2 &2 AL
7o BEEFMERELTDEEDIZYA 7 0T o2 — T OFERE
EHBEETE B L A7 0T o — 7 OfBEZ N T H X
TH D, S hippei DJFET % Sphaerotilus JED~A 7 0 F 2 —7 TR
BN TV D DR E STV DH S, X4 2 RLARY | Rl
FALTWD EEbND, b L, ERMEOTF 2 —7 THNIHE
FHNETHLLH TH O LTS S FRITEW R, [7 U < PAZER
DT 2 — T ORERESR THH GG O L DTSRG HIfFS
o,
7. BRFER
(A S FE %]
Saito T., Qiao Y., Araki Y., Matsunaga N., Osugi W., Kondo K., Katahira M., Takeda M., “Production of a

cellulose-aminating polysaccharide from a filamentous sulfur-oxidizing bacterium, Thiothrix nivea, grown
lithotrophically or mixotrophically”, J Appl Microbiol. 135: 1xae288 (2024).

=B =
FRERHA . TRAREEA, MOKER, VTR, REIEA, R, FbAKSE 2K 720 L R L —
WETDHEMERE LT — AT I JALAIOFREEAEE, 5 76 [BIAEY T2 K4, 2024 49 H.

1000

—3—Thiosulfate

4 S hippei D TEM 1%
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IRILEF—FHEIZHE T 5BIRUEFIREIRED
8 20 il 0 D FEST

EHASE, e, BT, KiEsm?

VREARRPESEN A v 2 — AP - MRS
REBRTE LR =BT AR =L R —RER R

1. BT

BROKE IR (74 /) X, ZOMEIOYER « BXPIEE 2 IRET 2 EERNTTH D, ITH
X, 74 ) OWEEAZRIG L2 RO DR LA L—F =2 L0 | i, FERIC
FEED 7 #+ /) 2 — ROBEPUGIE (Mode-Selective phonon excitation: MSPE) 23 FIHE & 72 > T 5[1-4],
MSPE 1%, B EO & BfEix sk, B8, B2 EomEflEz2 58l cx, = x X —MEo
BRZSICEH T E L THE STV 5, BIEESE R MRRERE 2 & OMHERIE A2 HBEI2IT 2 720
W2, PRSIV A L —BREHZ K > T SN A FFED 7 + / » O EER 727, 37245 MSPE
THEESNE 74+ /) v OSHOBNNERE L 725, ZihvE Tlo, F#4 L —%— (KU-FEL:FEL) %
WT SiC @ MSPE @ FEL = R/ X —{K{FEA2RGFEL, FEL OB =L X—L 7+ / O fEk

GREHE) OMEMAZHL N Lz, L LR S, I~ U BELRAS EIEE OS5 REENME - 1272
W, T UNEREEOREE N+ Th o 7o, AW TIL, B ORI kD 2 512 L= F
~ U taRE VT, MSPE RED 7 o+ / DRI OKGE R BIINE A N S5 2 L 2 BT,

2. EBRFEHE

AL TIX, MSPERED 7 4+ /L D hiEEER DB OT=D1Z, T~ BEL S w5, 7~ HGiL oy e,
Jhie e LRI L =R —DUL A —HGELE, R D =R =T 5 /o DRV — D4 T2 T NS 7=
T F AT AT HELASR)Y Y, I D TR NF =N T 4 ) DZ R T =GR FLIZAR—2 A
BCEL(SR) D STED YA BRI S LD, 22Ty ASR Y& SR i, HIEX ROIEE(T)EDR] T F O THRE
TLDBARIZHD[5], ve. Q. k. ¢\ kB, Lisg. Isg VX, b G (U AV —HELL) DS, 74 2 J8W R, 7727
ER O, Ry~ B JEIE Q O ASR YEOFREE | JEI L Q O SR YEDIRE THho,
Lasi _ (ot ) oy (LB ()

ISR ‘IJR—Q. kBT

A (DITRTHEIS, ASRYEE SR EDIRE LT, Yo 7 VDR EIARFEL THAZEN DD, T7205 . ASR
Y& SR JEDFERE DO/ AUL, Yo TV OIRE (74 /> DR E) O & &R FI e 725, AWF5E
T, 7NV OIREE LS EDIRED ASR Y& SR DR b Al E U EMRAER T2, Dk,
MSPE %1To72&&?D ASR Y& SR JEDFREE NG | M s 2 VN CEOFREE Tt s T DI E A DN

L. MSPE D7 4 /> DL fE A BN T 5, CaF, B#t
EhLoX :
Y 0 Jer
REEE LT TR %X 1 IR, B YEEL T 532 nm D ED ;‘ar;ﬁmﬁﬁ\_ﬁ/
HERIETSH Nd-YVOs, L —H— (Fr—T7 1L —F—) 2 H oL~ Frvi—] B wameSCyz
Too BT D SIC 7 (L 6H-ERAL7 (% 6H-SIC)it, S |
IR EFRE AR/ F v o N—NIZERB LT, Fro/N— D% L OO BBt
LT, RS UL AL —H —(KU-FEL) B L O r—7 L —H — ] Eiﬁwﬁ
kBT 5 KBr, AR CHET~V U HELIE A BT S CaFs & 1 SRR AL

AW, o MEL R L VA CENLEOL . SRBEB L
i 4 25 (Intensified CCD i HH 25 (ICCD)IZ LW AT MV E Z AT o T2, ABFZE T, EIHTH 712 600
line/mm, 7'L—XPE 5 500 nm DEIHAE % AT, 5ER DT~ BBl e aaa m oy fRE L SH T,
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4. FER

ND-YVO4 L —%#—35 L OV FEL O RIS LV | 4H-SiC 7> b 7228 (DFG)3s L OFJE I (SFG) 3 4= U
%, FEL D% 4H-SiC D7+ / > LB L7200 8.0 um, 9.0 um 112 um & LT, Nd-YVO, L —H—
L [RIFFRREHZ K » T4 U D SFG & DFG O38E k. (DFG/SFG D HifE L) (2 OWTHGEE LT, & DFE R,
DFEG/SFG 1% 0.426 & 72> 7=, FEL BE&H;D A h—27 2l (R F—Ml) O — 7 @mEH 5 FEL K
HEERED A b —27 2O B — 7 HFE D5y & D Z & ¢ DFG #E %% H L, DFG/SFG Ol Ly 7
CFA =7 A (B X M) TEENS Y —27 O SFG EE (FfE) Zi5HE L7-, FEL JR&
BEDT L F A h—27 Al D E— &@ﬁb%IE@%Gm;Dﬁ%LtﬁG%f(@ﬁ) D75y % D
ZEIZED ., ASR NDFRE (L) FH L=, 7 4 7 v OFIEMEEFE H D72 9121, SR K O5RE N M
\Z72%, ZZC, SRMIE, IBEICLST LT LI ENTE D, iof\ML$%%ﬁ®ﬁi
FNF—{lOE—2 % SRIE LT, ZOMEL SR IO (Iis) & LT,

KDLV ASR KB LU SR I VIREZF T 256, Lisk & Ig DR B IR (In(Lusw/Isr)
OFHENVE L%, X2 @2, ARFEEBRCBI Sz In(Luse/Ise) % 7~T, In(luse/lsg) 1%, FEL O5#E
WZxF LTI IS T 5 Z & R S LTz, RIS, o 7 VIR & In(Luse/Ise) & FEBS A MRGE L 72 (KR
%ﬁ,ﬂxm)$““%iIu%ﬁﬁowsmﬁ%&777k&oto%%nk B XV, FEL—x
NX—E T UENEEE GRERE) 2HHE L (K2C), K20)IIr7T L 912, FEL TR/LF—
T4 ) OREEBOMENIIERIE ChH 7=, F/2, FEL O R/LF—7% 11 m] OFE, HENRAD
BE7pot=, ZOMRNE LTI, FEL ORI LY KEESANER SN2 ENEZLNDN, &5
RAKEENLETH D, 025 m) ~8mJ DT R /LF—0D FEL Z MRS L7- & &, HK 4000 K DIRJEIZFE
YT 74 ) UEMEEE 7o TWD T ERER S LT, ARFEBRTIX, Bl 72 ASR St & SR A
B L= L LTSNz, ZORKRE LT, Yo P ABNEEO Y — 7 2RO GEEN
b5, SKkIE. B— 7”“@@!@%& 7/ RhREEOREE R i X OBERAORGEETT ),

25 5000
201

IN(lasr/lsr)
S b oAbV LA o N
—— T

1 1 1 1 1 -7 L L L L L 1 1 1 1 1 1
2 4 6 8 10 12 0.000 0.001 O 002 O 003 0.004 0.005 0 2 4 6 8 10 12
FEL energy (mJ) FEL energy (mJ)

X 2 FEL =R /LF — &mmmﬁﬁmﬁ@ﬁ%m)EMLt EARR(D)FEL =R LF— & 7 3 Vbl
f@% QREEHAE) OFEBH(c)

[1]Kyohei Yoshida, et al., Appl. Phys. Lett., 103, 182103 (2013)[2]Muneyuki Kagaya, et al., Jpn. J. Appl. Phys., 56, 022701 (2017)[3] Oji Sato, et al., Phys.
Lett. A, 384, 126223(2020)[4] Rei Akasegawa, et al., Jpn. J. Appl. Phys., 60, 102001(2021) [5] Hirotaka Fujimori, et al., Appl. Phys. Lett., 79, 937 (2001)

5. MAXEKRV AL BLO TAWERBERY R ] 12T

[ i%%)xﬁl

1) Ju Yoon Hnin Bo, Heishun Zen, Kyohei Yoshida, Kan Hachiya, Rei Akasegawa, Hideaki Ohgaki, “Observation of
Selective Excitation of Raman Inactive Phonon Mode of Strontium Titanate Through Anti-Stokes Hyper-Raman
Scattering Process”, J. Infrared Millim. Terahertz Waves, 45, 999, 2024, 51T

[DE%%)X%]

1) FHHASFE, “SiC (2B 5 F— FRIRWFIE 7 4 / > ORIEEE S O L —H —x 00 ¥ — {7, 5 31 [
FEL & High Power Radiation Aff%E4%,2024 4= 12 A 12 H, FHRB X7 I

2) Kyohei Yoshida, Heishun Zen, Kan Hachiya, Hideaki Ohgaki, “Precise control of mode-selective phonon excitation on
energy material”, 15th International Symposium of Advanced Energy Science "Toward the Realization of Advanced
and Carbon Negative Energy", 2024 4 12 A 10 H, FH¥ 51 i < TIH (RAZ—)

3) HH AT, & Wk, s 5, J3E KW, “SiC 1Tk 5T — NEIRIIBIE T &/ > O {E
ﬁﬁﬁ®v%f%I*w¥%%@ﬁH§%5Em%%ﬁiéﬂ AN, 2024 4F 9 A 20 H,
FRRAEA v (KAX—)
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Li0 &S & D b F o LIBREMHE Lilr0 BiEEhDORF&
ERHDEL

(Changes in atomic density distribution in tritium
breeding material LigZrO¢ sintered body due to Li,0
evaporation)
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VELRIRE Y F 7 WG IR G A Jui A
2R L X — L RS RT

MCINCIPNE 32 I 21 Y S
* HARFH A SRR LR S B SR SE T
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HAKFEELE N TF U LAOBERKINC L DA CIE, 77 AXA~DEAVEES 777y FRICKES
WD NY T LHGEMEI OB ITTE TH S Li & METORIST N F UL 8ENM TS, 77 7
v MIBRESNDHMNZERTH Y, 2~3 FE[MICh-5REHMEZBEL THLEED N F U LaE2REEL
G onDd X o, MU FUABEBEMEHIIZE W Li R HEE, #N7-BYLZRENER L OB %
EMENRO LD, FUF U AEFEMELO HAROBERMEICH D Li mERINA X2 F X Y F 7 L

(LiyTiOs3) D EEHABRED F CORMEFHMti A2 D 5 — 7T, LV @ Li JBE 2 AT 25 EEs ek
DIFFEINE L 73N TV D, Fxld, LiO ORIZY F 7 LR FEENKE W LisZrOs ZHi7-72 U F
LHEFEM B ORI B & 925 2 L OREEMEZ T L T D, TV E TIT, 320°C~900°COIRE = & d
LisZrOg BEFEIA B D LibO 7RFEHFELE 2B 500 LTz, AFZETlE. LisZrOs BEFS IR ORER TTHE IO
T, ~— W ARE AW 7 0 —REREmONT (f-GO-0ES) 12XV | BEfEAE A DR S FHicmh»
I LIETEEAZRET DI LT, LIABPEEANPOEZ TS Z EE2HET D,

2. EBFHIL

mb%®&VyF@W%ﬁ%%ﬂwﬁﬁﬁﬁﬁ¢®C®|%ommwr ||Z@RM%4
L H0 LD L0 EDORINERET DT, ra—THRy 7 A |
N (Ar 7D C L0 & ZrO, 27 & (Li/Zr=8.4 mol), A Mixing in an agate mortar in Ar
J Uk E HWAIRS. BL Otk 2T o7, TR Li/Zr=8.4 (mol rate)
FERUIFIZAZL, BRFEFRIHAH T 800 °C » 30 h DBEK 21T - Uniaxial press
oo D%, A TS TR L, LisZrOs By K & 72, 1EH 800°C, 30 h, O

L7 LisZrOg s 3 % 4% 25 mm D47 % v~ . — i) g s Grinding in an agate mortar
THIE L. 1000°C. 1h, BEHZPHS A TR L. ¢25 mmx4 |LisZrO; Powder|
~5mm OXL v |k 72{45@ L?LCO ﬁzig L7=~_b vk %\ 7? Uniaxial press
>y NORNFHR AR LTZ, 0.1%/MHe 25T 0, DK 1000°C, 1 h, O,
T Li &R BR AT 572, 0.1%/He AR ~H D H,0

E QI RTADTLEET ATV —ThRREL, Li 8% —
%ﬁ§ﬁ3m~%wqE@%im~%h&bko&Vyb%|“¥@6m%6

725 O Li J{U 6 FE % 1f-GD-OES T/o#T L7z, Li 78387k 1 LisZrOg~<L » MR~ 1 —,
HICHE A FH O Zr IZBEN D A AL RN, Li O

FEASAR DAV % Zr DIFAE I T AFExHE & L CHRE LT,
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4. £+
LisZrOs BERSADRERRITHRIZ DN T, ~— W AR AR 7 v — B IR m /9T (1f-GO-OES) 12 &
D BERIARIE N DIRS HFIANCHNN D Li i EEZRIET 2 2 & T, LLAERRANPOEE TND Z
LERMA LT,
rf-GO-OES Z3#7 Cld, S HMd Li REZE(LEMD Z LIETE 5, 1000 °CTOR Ly MERIKFZ
Imm%%ﬁ#%uﬁ%ﬁiufmé’kﬁ%ﬁf%to
—7J5. LiREOHMEOM L, TR TITEEL W Z &2 L7,
[FasCRR Y A M
7L
[ZE. 7V ARRSE]
7L
[HEAZERY R ]
+ K. Shin-mura®, J. Yagi, K. Sasaki, K. Mukai, “Composition changes due to lithium vaporization in LisZrOs by
thermal annealing” The 15™ International symposium of advanced energy science, Kyoto, Japan. Dec. 10, 2024.
(Poster)
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E B REREEAS A ORC & DNA 7 =V NEHBIED
R Y

FVEERE L, AR 2, K AT 2, BRI 2, TRRecT- 2, JKMS:2, FFIEA 2
! Hﬁﬁ%k%i@?ﬁ
2 HUER R v & — B IF S8

B4 D DNA EERIEFEIZIB VLTI, 60@#73%/Fﬂ%ﬁ5@%%%5 Bk A4 (origin
recognition complex: ORC) 73, DNA #HHIBHAG S 2 ET 2 EERKE 2 H > T\ 5, ORCIZE KRS
/2 DNA R RAET 2 F0E OB G SICHE S L, Fixe OBE X > XV B2 Y 7 V— 52 &
CHRBBAMMIE A FET 5, Lo LR, BMEZRELYIRERIEZ R EERED ORC L3R | B e
EDOEEBEAEY D ORC IX, #H7 5 DNA BANZREMEN RO T, 7/ A DNA EOERBLG A
WM T D DT TR, T, £2< Ot FhOBERBIGFICIZ T = 1I0E AT DNA
BCHINMFAET D Z A ME Sz, 2SO CIZs 7 = WEE (GQ) &IFEEN D DNA #EiEN
s tEZLNTWS (K1) , ZRETICHE~LIE, B FORCH7==> K1 (hORCI) »—
AREHIRAED DNA (ssDNA) <° —EH & D DNA (dsDNA) LV ¢, GQ #i&E %2Rk L T\ % DNA (GQ
DNA) [ZERMICHEASTH 2 L 23 A L C\5 (Hoshinaetal., J. Biol. Chem.,2013; Eladl et al., Int. J. Mol.
Sci.,2021) , F7=. hORCI ® GQ fEAMHK & GQDNA & OB AIRD NMR #2147V, = DFE A7
ORI BT D158 b B L C & 7= (Eladl et al., Biochem. Biophys. Res. Commun., 2023) . Z Z7»
%J@Mﬂﬁ%@%mmi:ﬁméhtGQ%L% R AN T R kf]WA@%%%E%&
ETDHEVIETNVEREL TS,

INHOMBICHESE AMEEXEISHICE FORCHY 7= | 2 (hORC2) Z2\ T, GQDNA &
DO EAER M0 UT-. TR e ERBGSNTFET D2 2 ENMLNTWD c-myc BIn D7 1
E— X —fEHIICIE GQ HEE R FTRE/R 77 = VICE ATEBYI DN FET D, 2D c-mye 7 0E—H —
HORORES %2 A3 % GQDNA | ﬂb1@M2%<bzf&w/7k7/bfmMm)%ﬁot -

DOFEHR, hORC2 73 GQDNA IZxf L THEGREZ AT A Z L 2 A M LTz, 61T, B2 RIS 2EI LT
hORC2 Wi 122\ T c-mye 70— 5~@HWA&@ﬁA%JﬁbwﬁNT\/%%%EV®GQ
O Z RET 5 Z SITPI LT,

[Fl7E L7z hORC2 ® GQ ft & fiEkklz -

H3kt 527 F K (hORC2 ~<FF F) }ﬁ= %I
R LTz, aOEER LT e-mye 7
%&—#—GQDNA, ssDNA, dsDNA |Z
%f LT hORC2 Zhkx IR TN T

SBEFHRERTT S = & T hORC2 I%k
& GQ DNA & OfEG OFF 2N A 31 Ty
L7, ssDNA 3 J WY dsDNA (22U T “

L. hORC2 X7 F RZ M THliT LA
EHEFEFGEN L L 720 DITxt L,

GQDNA DA 1Z1%, hORC2 X7 F
DOIRFED EiR BHIZ O TEIEITHED
fEREM L7 (K2) , ZOfERIT, GQ

K 1. 77 =2UEH (GQ) MEDHAX. 4 >D7 7 =T
RENDFEEE (GhOAT v b, ) .GANT v FFEE L
TSNS GQHEE (F) > 7 olMIEG LT v FaHk
LTWah.
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DNA |2 hORC2 _7'F F3HEA L. GQ _ 007
DNA O RMNF Oy FREMERLZZ & o
LT EERIMASC LI LBEY 8 00 o
5z ENTxD, BB, hORC2 N7F g | o
i3 ssDNA X dsDNA (ZiFAE G, g " o ::iz:A
GQDNA IZxf L CHRERINICHEGT 52 & 0041 o 0SSDNA
LRSI, -
AMFEIC LY L hORC D 6 >DFT 5 6 o 8
2= F®D5bH, hORCI 21T T <, T 002 OO O ° : . .
hORC2 &I DNA @ GQ 1 o 10 20 30 40 50 60
HET D2 LIRSz, ABFZEICT [hORC2 peptide] (M)

oz R % M2, hORC2 & GQ

DNA DA K& O AT 2 HE D | 2. BOEHEFFMERIEIC & % hORC2 & 4% DNA HiE & OfE& 7
hORC |2 L% GQ #iERillstE Doy v A,

il 2 IR 9, B 72 A Bl

5T % DNA BRSO 2 B TR D15 6N DM RIE, A A~ AFP & L TOF A H]
RSN DA OEY ORI O M FICF 592 2 L BRIfFE LD,

EBEON

1. S. Hoshina, K. Yura, H. Teranishi, N. Kiyasu, A. Tominaga, H. Kadoma, A. Nakatsuka, T. Kunichika, C. Obuse,
S. Waga, J. Biol. Chem., 288, 30161, (2013).

2. A. Eladl, Y. Yamaoki, S. Hoshina, H. Horinouchi, K. Kondo, S. Waga, T. Nagata, M. Katahira, /nt. J. Mol. Sci.,
22,3481, (2021).

3. A. Eladl, Y. Yamaoki, K. Kamba, S. Hoshina, H. Horiouchi, K. Kondo, S. Waga, T. Nagata, M. Katahira, “NMR
characterization of the structure of the intrinsically disordered region of human recognition complex subunit 1,
hORCI1, and of its interaction with G-quadruplex DNASs” Biochem. Biophys. Res. Commun., 683, 149112
(2023).

[FR¥ERY A M
1. S. Waga, Y. Yamaoki, K. Horie, T. Sakamoto, C. Nakayama, T. Masunaga, K. Kondo, T. Nagata, M. Katahira
[The binding of human origin recognition complex subunit 1 to various G-quadruplex structure | The I5th
International Symposium of Advanced Energy Science (Dec. 10-13, 2024, Kyoto, Japan)
2. S. Waga, M. Takano, C. Nishio, K. Hosono, Y. Akiniwa, C. Shioda. [Pre-RC forming proteins commonly have
G-quadruplex binding activity in the intrinsically disordered regions ] The 12" 3R+3C International Symposium
(Nov. 18-22, 2024, Fukuoka, Japan)
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7%»Ti?)ﬁA4Hd%% K DOWMINALFLR TH Y | EBRBENER OWRINOIEMNIRZ 5 Z &
MDTE7RWV, 207D, WILART SN BITRIET RV X — N FEROEHRE1GH Z EBRETH
ST, HEEE LI E THFBEIRIND T L > THIRIMESI RO 72N R N D Z L &2 R L
[2]. & DOWILNNE IR UZHHETO T 7 A<IEICERNT 2 Z E 2L LT
toamﬁ%v% *—(FEL)2> 6 ORI ZFIA L CRFBER A X v U 7 77 X~ WL O R I
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ZEEEEIEDZ[3], JIUTBEICT R SN EERERIRE O L R BT D,
Gd;Gas012:Ce & IIXFHBAIIC Gd3ALGas012:Ce Tldt U o AN BHI S, KIKEZ 2L X —EBBN
YU UL T NEBEOMEEZ R OD ETRINDD, BRCTYIEIND Z ER<<BELRHALE E
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IR 05% ThH o7, REVE Y T4 2K MR T TEZEFRICRE L TmAI Lz, fFEBHE
T 7T A WP TR AR 2L X — TR BV TiT o 72, YAG L—H— X7 A
NHDF 3 EREE N NT A N v VIIRERICAS LT 22 eV 0D 2.9eV O 2R 7 e L
THW/=, FEL 260N~ 7 a2 a7 a—75E L THW=, TiR/MEIZ I Reststrahlen
K BEET D0 T, FlRE~7 v OV ZAOERIFZE O OFm= VX —IzH7=% 02eV 125X
mttof/ft&7m~7t®Mﬁm%n%ﬂ%unu&uomkmﬁbto$fﬂtv7mﬂw
A 2 WRE R &EENE R 208 LENEEE MCT g2 VTR L7z, @i MCT #iHgs
@lilljj,fl:lﬁ ITOH LA RN L —TUF T A a—SIZ AT LXN—YF )L a VB a—Z— Y Ji\/u—(ﬁg
Wi U7z, FEL O RZEMIC X D H11E B OEEIEH MCT Mg O ME SOl EI D Z & Ty >
T L EDOMOFIKNTEK T D IMEBFOEEBOREIL100 > 3 v FOFEE E D Z & TR L7,

3. EBRERLER

X 112 Gd3AlLIGasO12:Ce FEfRICB W THIE L= FBEB RS Y U 7 7T X< WIS t@$m2m7h
IV RT, D=2, B U 7 A 45d BEOWILART MLboR Uiz, 2 DD AT KUTIEIEFR
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[1] P. Dorenbos: J. Lumin. 134 (2013) 310.

[2] M. Kitaura et al.: Appl. Phys. Lett.113 (2018) 041906.

[3] M. Kitaura, H. Zen, et al. Opt. Mater.: X 25 82025) 100398.

5. TRAXHRV AL BIO TDEERY R ] IZ251T

(7 j@éi‘% U

Mamoru Kitaura, Heishun Zen, Shinta Watanabe, Hirokazu Masai, Kei Kamada, Kyoung-Jin Kim, Akira Yoshikawa,
Jumpei Ueda, “Relationship between Ce** 5d; level, conduction-band bottom, and shallow electron trap level in

Gd3GasO,2:Ce and Gd3Al;GasO12:Ce crystals studied via pump-probe absorption spectroscopy”, Optical Materials: X
(Invited paper) Vol. 25, 100398 (1-10), (2025) (published).

[PEEsERY 2 b
Mamoru Kitaura, Heishun Zen, Shinta Watanabe, Hirokazu Masai, Kei Kamada, Kyong Jin Kim, Akira Yoshikawa,
“Visualizing Energy Levels of Lanthanides and Defects in Multicomponent Garnet Crystals by Mid Infrared Free
Electron Laser (Invited lecture), 12" International Conference on Luminescence Detectors and Transformer of Ionizing
Radiation (Lumdetr 2024), 16-21 June (2024), Riga, Latvia.
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s

(Mechanism of changes in mechanical strength
properties of lithium-ion electrolyte due to ionic
conduction)
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LEXBNTIEL, BEREINCTHY , BEIE A — T —, BHEME, B X OS5 L 3 [E TR E D
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DIRESAT DA Z La X0 Ti OIFAERICHHT 2MHxHME L L THRE LTz, JRliE ~ AT v AITHS
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* K. Sasaki”, J. Yagi, K. Shin-mura, 1. Takahashi, K. Mukai, R. Kasada, “Change in mechanical strength of lithium ion conducting solid
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180 A 7 VEETHRME LA LT, PBEUFe & T00 00 » 0 Tome

_38_



ZE2024A-14
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Fig. 2 Differential capacity plot of BiosSbo.s/P
electrode.
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C RO AT NIAET I RIRICEHS L2 mYR2 (3KHF COREN « ARBEERH ELEZ, S5,
WEMEBREEAR DRIy 2 L VSR B YL 7 = U EEIRIZAE T L2 mYR3 (X, K CTOLEMNKIEIZLL
TEN7e (Fig.3), L2 L, mYR3 JIAKEMEMELS | mWHIRuEEZ R Lic, Bk ofER, L o8k
BEIRD NV U BRICE G ZE A L2 mYR6, mYR7 WL EME & KIEHED T o 208 Lk
MCThotz, 5#%IT. EBRDF a—=0 7 X0 EHMESSER OSSO B LR 5,

NEAFERY A b
K. Nishio, H. Kim, M. Uesugi, “Magnetic control of cells by chemical fabrication of melanin”, 100 A, iCeMS
Retreat 2024, 202447 A 4 H, fiFRT VT N—YT T U — (RAHX—)

-
o

0.5

Normalized intensity

w e N B T
A N T 0.0 . . . .
C& ? S 0 50 100 150 200

Time (hour)

Fig.2 WIBAET 1 o FERRO I TS Fig. 3 #RAMET 1 o L ARk O 72iE N
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VI ZVERO-ODOEHAT T0—F | BIRWEERGLIK
RAEIC & D RICTED T

TR, AR, L, RAPEAN?
PHORUR TR R R e
2GR S L 2 —HL T 2R SEAT

1. BMBLUOER

trTI vy g UEERTHEOIC, A AT AOBEENIIETETREL LoTWD, LLA
Do, N"AF~ADOPCTHRKRMEREEZHEL ) 7 =03, R ED 2 FHICZWAEH THDHICDH
Wb BT, REAEDFIHAR SN TWRWOREETH D,

V7=, £V 77— NVESDONDRIBEEN T AN T T o7 aDIRTIEIZED,
RN E 2R OE N LD, V7=V 2HFHATE L LT, LRSI K DFER
fEmZETF o5, V7= ORGHER Y V=1 FKm™ & “V =001 ETIERRDEE X
b, Blc U V=o o7 = ) — W MERERIZY =0 NEB L 0 b EUSHERIERICEWEEZ NS, L
MU G, VT =210 “fKRm & 91N Z@RIRISGERT 5 Z EnEFEICR#ETH S =
&@%\_Mif NODORIGVEDZEIZE B LTEAFZEFNITIZ & A E 7o,

NS ““%X“”&“A%W”%ﬁﬁﬁét@ o7 AV D Fr e R N 22 TE RN A A 3% L 7=
V7= /\%%TwmA%%A%L FHERICBIT DG A D= RN ErT 52 2 E LT,

ZDOFTIVEHWTH 1R %W@ﬁmﬁ%mﬁﬁé & T, F e E R ROGIZ B9 % Fn
D LINAREL T2 D,

2. B o
V7 =032 >OKRM, T7R8bb “7 = —k OCH,

Kig” & “a=7=x U LT Ia—LRE NMEETSH (K

1), AHFETIX, RERNBIES L= NENOEREGET  HO

/WK/E:\%%/E?J& L. FORIGHEIZOWTHRLZ L L Ho

az=27x))IL7I)La—)b

7= OCH; ki
2.1,  LERNEER T = 7 —APERIE T LAY
B-0-4 A TSN F=vEF A ) Iv—izo [ % 5o ki

WTIE, ZRETOMRETERSNTND Y, KR TIE
XV r7=viciEwWHi&E % F > DHP (Enzymatic
dehydrogenative polymer) 7 = / — /WPER GG & 1525925 =
LE LT, AAF—LEX2ITR LT,

ol|gomer ollgomer g
TBSO. [@ HO.
Enzyme - .
e OBn Deprotectlon (o)
OCH3 > OCHs
Bu\

X1 U7 = 5FDOKR

OCHj3 OCHjg g

OCH3 H3CO OH

HaCO

2 DHP @7 = /) — LRI DA Rk
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2.2.

BUE, SIEETHTH 5,

ZERNMAREGS =7 = VLT L a— L RKiRE T LS Y

BArak BCAGk LIca="x U L7 Vva— VEABREIZES L, &R EAk LTz, GlAF—L0%

X 3 1Z/R7,

H__O o 0
Ho’uEBHNOH
S

OCHs
OH
X 3

OH

 —

OCHs
OH

BoAERE LT “BIKY = T MBS DA

O 13C

HO
OH
HO o
OCHj
OCHj
OH

ORISR ERNET VEEBRONKFEESICML, V7= AGKERC “a=72 LT
Jba— LR TR & TW D RS Z T LT,

ppm

E B, OH
1 Ho e}
! OCH;z

OCH;
OH

X 4

Enzymatic ]
dehydrogenative . 3
polymerization

{ 13C labeled DHP

om’\w Do

1 ° OMe " @

& N

I -

OH
OMe T

BCAEF R Y =T LA OREFRHIBKEESY O HSQC A7 kv

ARk &2 HSQCNMR ICTHAT L= & 2 A, a2 =7 2 V)L 7 /b a— LR T, b Ka koo
RLofLOLIe ENEETWD Z EN Dot

(B35 3CHR)

1) T. Nishimoto, K. Takagi, D. Aoki, K. Fukushima, Y. Matsushita. Synthesis of B-O-4 linked model oligolignol
with a selectively deuterium-labelled methoxy group at the phenolic terminal unit. Holzforschung, 78(3) 148-153
(2024) DOI: 10.1515/hf-2023-0095

3. [BRXEEVALN BIO TOHEREERY X M)
[AgEHR Y A ]
D) ERF . WTRE MEORKZESITEBIT S B-0-4 fEA5 BRSO FENRYT « Z2ERNIK
WL A W TERRE . B T5 B H AKRMEAE RS (WHEKES) GEERTIE)
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BRSIFICE T 5 EEPHEFIREMD
TK 3R W 7 Ry Bl 25 B 0D SRER RO 75 AR B

e s B RBLL UK EHRR 20 [ A8,
VR REHAT IR RS 2 AU R R X — B LA SRR, R E R AT ERT

1. IEERLEH

B AR T, A RICCTAELDHMT2 Y FULCH TTAEET LN, LRI BREEE
PET D120, FLOJEY ZHES>TNDET 707y MRNIZEBWTHMYE 7O AT 72O OEER EFC
HHPETHEEM B ARAIR TH D, ZOHMETHEEM OB CTH LY U T ALY T4 KX, b
VI U LEERLHTERGEA L TNDT2D, ZOMEHZEBT 5 /KFERINLIA O 5 MBS 23 86D T
HERETH D, AR TIL, «UJ?A&~U74F%mmmFm%( 2) OFARHAIZE
L. PPBIOW R - WA 28 2 FZBRIICHRGEET 2 2 2 HNE 15,

2. WFEFH:
AENE, mIEAKRFEOET)Z 10MPa [ZNEGRIE 2 e K 4000CE TIZFHFE L, XU 7 A NiZagiER%z
1TV, Z0t%, FIEDUEERER (FEHEE : 1K/s) 2550 L, KEWRE & e 2 3/~ 7=,

3. MRLBE

Sl VETHEEM TH DY T A FITE T 2 KFE RO A A8 2550 THEEZRRE TH
L7, ARBRTIE, NY T4 FOKZRBEABREZITV, KFEWE - Rtz i~z 59, &k
KSE (10MPa) THFE L. IREAICB T 2EDREMEZM 118 L, MBRREIC & > TKFEN
DMNEMENRIRD Z LNDENTHLIBWE SN TND Z ENmhoT,

AHEHRINE 5E+19
1.00%

4E+19
0.80%

3E+19
O 60%

2E+19

VR (wit%)

0.40%

0.20% K‘/‘—\a
0

0.00% 278 378 478 578 678 778 878 978 1078 1178

0 100 200 300 400 500 N
RILEE (C) mE (K)

X1, XU Z A KOKEW K BOLREK M2, BEAZERE LY T4 FOFEBET
(e E=z

1E+19

HI%
H desorption rate H/m”"2/s

WIZ, ZOXRY T A Fe v, FEMEEUR 2 320 L7 5R (42) | 9 873K DIl TR E—
7%5%@‘6 WGl TOmERBEBRRIZED . N T4 FRIKIZNWEL TWD Z & aHE
BRCHMER CTE o, £-TDKFETH 878K THRAMHE—7 2H L TEY . @EDHKFZA AR
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FHRABR (1] DOFER () 600K) 12 Has, 260K FREE S MREE TIRRE—2 2 LTV D 2 ENFoT, |
RER D KSE O HCR RS & AT 57200, FHRZF: O R C b D8k X BRI EEE 2 VT,
EFERBO T E1T 5 TETH %,

4. BEICER
[1] Jae-Hwan Kim, Taehyun Hwang, Suguru Nakano, Mitsutaka Miyamoto, Hirotomo Iwakiri,

Masaru Nakamichi, Deuterium desorption and retention of Beryllium intermetallic compounds
for fusion applications, Journal of Nuclear Materials 550 (2021) 152936

b. KL
[1] Jae-Hwan Kim, Taehyun Hwang, Yutaka Sugimoto, Hiroyasu Tanigawa, Keisuke Mukai, Juro

Yagi, Hydrogen absorption and desorption properties of beryllium intermetallic compounds,
The 15th International Symposium of Advanced Energy Science, Dec 10th—13th, 2024
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RAERBEHEALBZADICAZERAT 2HEHHDOERSE
WOKIER, S0 it 2

VIR T aSfE R 0 R
2 AR RS R L — B LA 3E AT

1. IZLC®IC
1970 AR Z OBEEDMENE SN RCHERBEE R, T4, = X MM BREEAM O, &
%ﬂﬁ:b\o?‘:ﬂ BB DK R AR LR X T L L LTHEIHME SN TWD Y, AR, &
:"\%H*Jr R—=FENTERNEMER KB ERINL, 74 MV IRy R X0 &St
TEENERICER Lo ELARE T CERT AN X BmT 2NELERT A AThHDH, T772bb
%’ﬂ\éj‘l: I\—/\/ Fi)%b‘&tﬂéhfdﬁ% . AOTHRA RN RY v 7 AOEWEITERIZE Y 7 L— FNES
WA CIAD B, iﬁ%%#%@@bf£7§>%7 L— Ml EAS S EE e v~ Eh, £ 2
«cﬂa/—i:z\/uae WCEREIN DA TH D, Lo T, BAHMEKRBIEENIRO S 5258 RE2X
LI, @~ b v 7 2AHZEB W TCEERRIOL 2 R T BRI B OB B AR K Th 5,
‘&/\70)7/1/~7“C6i\ ZHIVE TIZEMRIRRESC B 70 T /08 L7 IRRE TR K < SRV T D44
EFE LT 2,5 -dimethoxy-p-teraryls 1 ZBi% L7= ¥, *pET 2 MEHR L —T UV —1LDIEH 81 L0 HIH
HARIETORKETIEEMENZ LD, A NS TVETODFEN BB RORIICHE LT
WAHZERH LN TWNWS, 2T, 207 ax ik OMe OR
FEHBEFINROBRICET2MAE S HICHEL 20T, Al g §
— DA SFVREEAFULLF VRS FURIIEZ T : :
R p 4 — 7 == 2 BFFA L L ZOAHEWMTE Meo

%47 -7-. ! 2

2. HRLEE
IZLDIC, =T x=)b 2 ODARIZONWTIERD, ~F AT UK 2a 1%, filio 4-A b
V7i/—W%ifﬂ%VWMLk®%\:h%:a7%&LT%KT593~F9ﬁ%VNV€y
DB X RBRIINRT VU AMMEER N T =R e B ESA-ER Ay ) T T A EICLD =
TRIE 16%THEK LIz, X Uf 2b-2e |X, £T7 N7 7F AT E=0U LT —Y FFEETIC

OH HexBr Iy PhB(OH), OHex
7 KOH, Bu,NBr H5l06 Pd(PPhs), (cat.) O O O
— H,0, reflux MeOH K2CO3
MeO reflux toluene/H,0O MeO
92% vyield reflux
2a (16%)
BCl; SiCl OSi
: : i Bu4NI : : i imidazole : : i
CH CI DMAP
CHCl> MeO
reflux
1a 3 (67%) 2b (Si = SilPr3; 54%)

2c¢ (Si = Si'BuMe,; 26%)
2d (Si = Si'BuPh,; 74%)
2e (Si = SiPhy; 67%)
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VARNXVE—T =)L 1a ODF/PAFILET>TT =/ —/b 3 ZEE6T% THIEOL, Zi
EEEICLEDR>Tr7rua vy 0Ty I MET 528280, BTEDAF—AIRTIERTENLEN
AR LT, SALEMORE (Tn) LV 5%EG RS (Td) % FTRIRT, BlAIE 72~146°C TH Y |
WD 1a Ol (154°C) KV IEWMETH -7, SO TRRONT-DIE, 7Trafxi o)
Hp o TOTHFORBMENMET Lizlzd & ER LTS, —J7, B iESIE 193~281 °C TH Y 1a
\%ﬁ#m7%f%5 k%ﬁ#ék\%k%v%_ﬁb5%@%K71:w%ﬁ€ih&w%Q
(V5 T DO RFHER T I3 @ & RERI# %ﬁﬁ@ﬁT%%tgféﬁ f%%v%’ﬁbéﬁﬁﬁﬁ
7l%W%aﬁVD%vﬁfkéﬁA EMEN1a L0 b E Lok, SRR T L &4
%k@%%®i?ﬂiﬁ%u@wkkbk%széo

Ry 7aa AL HRTO 2 OWIUIBKIER (lws) BELEARASRE (o, BL, 7am A
B VRIR. [EARIRRE, ioJiU“/? oA L7 4 R ~— Zeonoa 7 A /L AITHH LT REE T OIS EE
Z FRIZRT, WTHORERIZBW TS, FBIEMRKER (tem) (X 369~389nm TH Y | 7»:%vﬁ
ToORBERL VDL LTHENRN LR L, BERRER XOR Y v —H CoatioR g R
0 H AKX REOEIND EHE L TW TR bERE/ L Tz (2a O REIAREE %ﬁ%)oghg®ﬁ%
IE. FEEAREERCR U ~ — B LR EED 2 13, BRI FRMEAEEANZIEAE T TV RN
EERTRIEL TG, HEETICRIIWTOREIZEBWTY 2a B kEEE s LTz, L7edd-> T, B
NROBLEPHIT X VELD AT UL VEEANDIEONHFE LN ERAEHB L=,

Table. Thermal and photophysical data of 2.

2 2a 2b 2c 2d 2e
T (°C) 72 78 89 146 126
T4 (°C) 217 209 193 259 281
Aabs (nm) 324 318 315 318 315
eM ' ecm™) 12000 9900 6700 8900 6600
In CH2Cl2
Aem (nm) 384 382 379 375 375
)] 0.42 0.30 0.35 0.33 0.31
In the solid state
Aem (nm) 389 375 377 369 370
)] 0.29 0.21 0.23 0.22 0.16
In Zeonoa film
Aem (nm) 377 372 370 370 369
)] 0.30 0.28 0.20 0.21 0.16

3. TMmXERIVAL BLO TABERBRY R b

[ X%%)XF]

Shimizu, M.; Nishimura, K.; Mineyama, M.; Terao, R.; Sakurai, T.; Sakaguchi, H. ”Bis(tricyclic) Aromatic Enes

That Exhibit Efficient Fluorescence in the Solid State.” Molecules 2024, 29 (22), 5361.

[AEERER Y R ]

Masaki Shimizu, Hiroshi Sakaguchi “Development of Fluorophores Directed toward Application in Luminescent

Solar Concentrators”, The 15" International Symposium of Advanced Energy Science, Institute of Advanced

Energy, 2024 4 12 5] 10 H, Kyoto University (Uji) (" A& &% —)

(2% 3Ciik]

1) B.Zhang, G. Lyu, E. A. Kelly, R. C. Evans, Adv. Sci. 2022, 9, 2201160; 1. Papakonstantinou, M. Portnoi, M.
G. Debije, Adv. Energy Mater. 2021, 11, 2002883; Roncali, J., Adv. Energy Mater. 2020, 10, 2001907.

2) FHESRFT R F —B T8 Fﬁ PHTI v a TR R 2023 A 5
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RFFzEmsEIRLEBEEHEOEL Q)

BRI BRESE |, AR AR TR, B
AR KO SESRERTAEN MERORHE A AR
P RBERY KON TAERIERE BRBE » = 3L — TR BT L —BPRL T2
SR AL — B TR =L — SR 2 53 B

XHYU v MROFEAFEOER = 2 ME, 30 4E01E 1 FE272 9 3000 (E0>5 4000 (EH TH - 7225, B
EITZERFREEORE L EWMM EA O 1IKMHIC25 & RFED IV TV 5, BREKHEN 30 FriD B 5E
ERE LT RWHARTIE, FERMAIEN 1 KM EZ B2 20BN 4 (LU0, R OFREIC
DINDRREIT YR, BB FIF THbN D Z 212250, HARAOEBESEH I THR S TR E
D3fETHDH, W—ARr==— KT/ 2050 OFHEED I{LAREZ2FE L CENFENSHETHZ
2R, BARORGEEOEBRMZ2HF L, MRICEIZEDL TN 2 Lizhd7EA A9, ZOX
D PRIRI B B A T R S L STy BT IR, R OB AR R O filF & RLEL L7,
BRI FM AT T Z LIS BEETH 50, WA RFEMEZIEIZE 20 ThuE, zhiciiLi-2
L7, JENRHBIIERR TH D720, WUIRBLEL 2 X, BELILE Y By bT5H 2 LR
BETHD, ZIUINR Y REDEEM THDHT-O, Ted A FTEULEES 5 Z LITARARETH
HERDONUNHER, ZOMBEICOWTIdRT e &7 TR 7 LA 7 ZA—RH o712, 2018 FIT
0 A7 hAtER, v T EOMEKREKY (VVER-1000) OFE 1R85 %2 B+ 2 Hiili 2 2 b9
% Z EAZAEN L7z 2, VVER-1000 (VIO MEABIEAKE (PWR) &% A4 XMFFELCTHY, 7 A
7 M AIZPWR ICHHEHABETH D EAKITT T A LTS Y, LnLARRG, 2022 Fizu v T
N7 TAFICHRIBE LTI EICE-T, ZOHMIBARTHHATE > TLE -7, REHE
ISR T IO THIVUE, EFLE TR VEREINDINDTEA D, FIVE TIESI RO R
RITERICHEITT 5, v A7 N AFEEHRDS 30 FRE ORI Z OB A i L TRl A2 EIF T s
D3, 60 FEBDIFICK LT EZETHMNIIRIE TH D, ABFFED HENL, TN a2 7285805
AT L TH D,

JEN Rz @) ORREME Lo F2E R, PHETBENC X > TEA IR SR BARHmC &40
ZOYWEAMRT LT, 0o’ A XDkiF Lo T T2 THA, TEHON
FRIE. EERBHAA D SEERNITAMY (Cu) TH D, 30 FROEM#EIR CI3A8 4% (Ni,Si,Mn) T
D, Ni-Si-Mn HrHIE, HAEAIIZ G F3 NieSisMng 72 E DILEWNZ 2 208, < DA, Z OHiERE
WeTHHWETLHES T AX—DREBICE T > TWNDE EEZLN TS, EDOEWIIHESEE TH D
DS T DA XIS/ S W20 CHIBIT 2 2 S XA O EEE 2 B L CH AL TldZauy,
0 AT b DOBVERSA T ERE OB T OBV ERR ) L EH LAETH LN, TORBRICE
FNTWIEATHEIDMEE DG D (LA TH LD BT E DA DINIARHATH 5, 5 DE
SLERSEAT (565°C100 BERT) 1, SIS L7 GHZ~ U v 7 RICHEESE 2 DICHE E SiuHEL
JLBRZEAT (750°C100 FRERE) Y0 BIREENR MR VIR, IWEITLE Y T A X — (3BT FEHCHER E 72k
RETHHI-O, Hin b, (LAY EL Y LHEBHEWVEE T~ MY v 7 RCHERT S, THwMLEY
Thol-b LThH, HEEOENEEIMLEYMOFEIZ L > TYRERDIETH D,

AW D BARH 22 BENZ AT HEIPMEEWIZ > T LESTHETH 1 A7 b ADOEWLEE (565°C100
KEfH]) CHEESE 2 Z EIERENEN, TNERAET L2 L ThHhDH, et X (bawix, G H%E
EHT 10 FEH D, Wb DLEMENTHIEET NVEEEHE TE 20 THIVUIEENT
N, MTHEHORIEEZ 2 hr—L 95 2 LIRS T, BFEMRERT T O Tldkwy, A
ZECTIIRERR E LT, JEHH 2 L CHEREEZFET S 2 L 2ilkda b, JhEcet&id, ity &
~ MU w7 ZAORE G LTZET AVRAEITH Y {LEMOEFE A Ty b EMBRE S L CERT
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5o RBETIEHAN, ZOFETIIRMmICE 5 AL EZ EPMA TiHEMIZoN T 5729, IEBUER
BaEBEMIRHMETES WS Ay Eb 5, AW CIIIERBT 2 /BT 5 7= DI b & D Bt A
v Ay N T — 7 EECTERIT 523, Ni-Si-Mn =0 RMEAW OB A > 2y M EERT S 2 L BIA,
AN 72V TH D,

WEAERE & Tl FIC G A (NiggSisMng) (2 DWW TR L7z, 2D G AHIFEEEMZED D (Ni6SisTie)
TR R B Wt DFEBRIC L > T 2 AT N AOBUFRSM:TH 0 L CTHEET S 2 &0,
Z DBERDOYEHIRE DL T — # _N— A #H EN TV A (L ——IBfR ) L0 k& v
ZEEBEMT L, &5, ERERAESFT I 21— 3> (Thermo-cale) & H#gET % = &2
FoT, vIal—arTClEEHOT—%~—2 (TCNI12, TCFE13/MOBFES) % ffi /i L T &bk
BSOS 2 RIEICE/NEH L T LE D Z 2L LT,

AT EIZ T 48 NsSiMm IZ DWW TRRET L7, DL MBITE IR 4 O BEHAIC G #8 & [FIRREH T2
EHE SN TS, JEECOFEBRIZ L - T, 4R - FEET 2EERE 0 27~ A OB S X
D H 720 @V (750°C) ZE LM LT, ZAUTEARSBICT, AT L72EE, 2 AT b A
OEEE CIIBRETZ RN ATREME 2 /RIR LTV 5, SEIEHI 30 4EOF Tl Z 0BVLEE R F R CTH 5 =
EMBHITT DL ZORERTIENTEYRNIRE TR TAX—DEETHDLHEEZLND,

JENRZeONTHIET /A X TH DT, ot OS5 CEH U 7= FEERIEE L 0 LRV ATEENE
NHb, AL, ZTOFXFy v 7ORX I ZHHHAETELTHZ LIXIEARARETH D, 20D, Ti
DO GAIZOWTHILERIZER L, v v 7ORE SEEBRCERIMET S 2 & 2Rk A T, k%
ERL 2 = & BRI P L7228, BREEIEEICOWTEREBRSH T THh 5, ATy MIEENLHR
Wity (JR3F) OFEET, GHODMFEINEME /2D Z & AV LT, Y5804 TlE 850°CT Ni & Si 8
WH L2, THREH Lo 7=, ZOJEK A EPMA THAE L7-fEE. ZOREIC/R S & R R
DMENTT D Z EAVHBA LT, BF 5L Ti MRS TiC 2B T 5720, Ti OEHBIESHT
WHEEZEZ LD, IEBIOEHEIZ Ti O G HENPFEET D EERED 850°CTH D D7 b, F / Hiih
We DXy v 71X 1000CE WD Z LT 5,

ZDOFEBRIZH W Ti O THEME -T2 (99.7%) 72, FO%EME Ti (99.99%) = ATFL
THEREITS 120, BRIZFE L CTH 70, REMRBA LTFINIZ, 77— 7 WO EM (RFEHE) M,
VNI — 7 IRRIF OB ZER 7 (BFEIXMILE R 7)) ThoreEZBND, 5%I%. 7T — 7 BE
DS D I (22 16— AERR) o, WEBR Y 72 2 — AR AlclE LA vy FE/ERLL .
ETNEHNTHERZIT) TETHD,

BB &N

1) https://www.neimagazine.com/features/featurerenewal-by-annealing-7171272/

2) https://www.rosatom.ru/en/press-centre/news/rosatom-has-piloted-an-innovative-annealing-technology
-enabling-life-extension-of-large-capacity-rea/?sphrase_id=550945

3) https://rosatomnewsletter.com/2021/02/25/taking-care-of-old-plants/

4) J.M. Vitek et al., Metall. Trans. 18A (1987) 1987-1195.

[FEFERY R b

1-2) [EBSEIC T2 fEREREER (W 1 HE3HARE)
IGRDM2024 in Oxford, UK (Invited), NuMAT2024 in Singapore

3-5) ENEEIC T2 HERER., | R A2 —RE
JRF 71522 2024 4FFK, BB 2024 Rk, R s =HatREZREE I —2024 ((FA X —)
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HIREA/NEE OBIE LRIV —ERBE DR
BN T, e
VERDRAS R, 2RO TR X —E TR

ARENO/NGRE THDHI hay FUTIEL, EMPTEEIT DI EAR TRV —OpELEZH - T
W5, 2 har R TOZFAF—FEET AT MMIFEFITHENE N ENMONTEY | IR
DOEALRCHENICE T 5 =R VX —FEHILE U THEAT LR AF—ZHlEI LT\ D, O, EEAR
TR ERZLTHDL00R NRE] THY | AWITRNEO BN 3L X —FEA - HE OO, RIUTIG
U 72 IR EE I 2 A/ N B O LUV TREBNIIZAT > TV D, R by KU 772 EOMREN/INEEND
T DR EALCZE M A 2 T E T 2 FAaAHRIVE, EHOHN TV DIIROB N R X~ AT
DZHRT D EADE LI, ISAICER S LB 26508, AN OIEREE % EEICEHIT 2 TIEITR
HITWD, Fio, WHIHAOEGEEIZE L CTiX, FEOHEAN/NEE DL OBPELEDREBEINTND
D, ZHEEHEAICEHET 5 TIERRTES THo71- 2 Linh ., BPEA DO E B SR EEORIRZE
fE~DFHITIZE A LB N T WD o7, HFEE LIXINE TIZ, YT R T EH RO R
KRG THD TlpA & GFP ZFhG Lz, Ml X OSHIRRN/NR B OIREFHA 2 ATRE & 3 D IR E
o —% XY B (tsGFP) & B R L C X 72, TIpA (%, B EFICHEN, 2O aA )L R aA uagiEss
WIZEL T 28BHIH & RV ETh D, ZOD TipA DAV RaA VEO—E %, GFP ® N K

2.04

O : tsGFP1
GFP TipA GFP TIPA & o4 X: GFP
< [
- heat 3 46
-—— e > g |
oo R
y cool & 1.2 g
..~ ex400nm: High ex 400 nm: Low Rt
ex 480 nm: Low ex 480 nm: High M 3

1 tsGFP1 O#EX], TlpA2 EARDIRERAFAI 2255 B FRBEIZ MV GFP Oa Rt 21k LTZ?DET;:JE(ODC{%E
2k 2 B2 T & 5 (Kiyonaka et al., Nature Methods, 2013 £ 0 —#kZ), IREN END E LU AN TN 5,
R LN C Rl A S HEHZ & T tsGFP v U —XZkEl L (K1/4), 209 5HD—>, tsGFPI
X, TEILEMW ORI NS 95 . 37°CAHIT DIRE A A SBEU A L, i AT Frd 2 ©D
AR (400 nm & 480 nm) O bZ LA A R v 7B {bE LTHRIIT 22 ENTER (XK1 H),
F7o. TIpA BT D a4V Raf EKOE ST 2 RS 2 #E L, BVEEMEZ2bI 85 2
& T, BUTEIN T & DIREMEAHIET 5 Z LA FEETH D,

L DA & > P — & BTz tsGFP DR E2FE E LT, XU RITER—AThHDH I LD,
BT 28 AT 5720 CHREIEMEA - BN TRELSE S Z 6N TE, IoICMaN/IEE
FHEY 7 F NS 5925 2 LT, F/NEREICBIT 2R RBIENARETH D Z ENE T LD,
oot —2 AT, MMAERRFROZRBGEES, I hay RY THRORE— 72185 5540 O Rl
BIZHEIL TS, 26 D0Z Ty d, MRENICHEELT S tsGFP1 TIFMH TE R WHELET
HY ., BARZRNX—PEAIND ESICZOGEFT CREFHIZITO FOEREIZ B LTS, H
A BIEZEBHIZ, HeLafllgd 2 b2 KU TOHTIE BERICZ VX —pEAE (ATP FEA) #17-TC
WD REIITIRE A E ] WD BB FET 5 &%, 2 b2 KU 7H! tsGFP1 (tsGFP1-mito)
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ZHWTEEREL T 5 (Kiyonaka et al., Nature Methods, 2013, Kiyonaka et al., Nature Methods, 2015) ,
AWFFETIL, MR 7L 2 T4 U REBREOMIRAME N- T2 F L AT A Vv « il bk FE 7 EORL
Hl « BITHINGFET DR TOI bary R T OERZFE L, ZOBOBRAOINSZ ZIREE(LE LTE
wmfb 9% 2 & & AT, tsGFP1-mito % HeLa A fI 5 ST 2 mM Ca? RIEERFIZTL Ry
7 AR A 5 % | H#O6 Ratio [EOZAL A BIERT 52 L T bary FU 7 TORES(LEZFE LT-, 7L
B F A AFEEEIEMER N T D | RS S THROFIEBLRE L FFD N-7 B F/L-L-v A7 1 (NAC)Z H
Wiz, FTo, INETFAUEREBERILER O L-7F 4 =2 (S,R)-A/NLKF A I (BSO)ZRHTALE L
THINZ NV E F Ao iS85 2 8T, H O COBRLIRBICET 72 i Cil 217 > 72, BSO
RLiE U 72 AR NAC & REVRIAT P CRLUE T 2 & | IREBIT ex380/ex480 @ Ratio fill FA-(REAK T)23 2. &
Nize ZOZ B, TAETFA B L D EESNTIBRICER U2 iEERR RN, Mg X v
INUERNRE.. TR EOAERE Yy HRb T D 2 & TEAE AL S ¥ 5N, NAC #5112 X 2 ik iEH
TRIKIZER LM H], 72 D NI b 2R T SN2 2 & TIREME T L2 /TREMARE 2 b5 (K 2 ),
- —nt WIZ, BSO DORIALE 72 L Ol fu~iE g

1.14 ¢

i56 [ A 142 | e fEARFE (H0,) TR ZINZ D &
it Ao | 12 Ratio IS FOREE 155565
B0 M R Sros | oo 2O NG, HO) T L o THINA
811 | CBNER LI L EZDR, KIF LR
g1t TR X AIREE TOFMROEE XD
@310 | ﬁ U &L U Ry 7 RIRREDZELASHIRN O
1 0 .1;':0'25,0'_'3::;;?];4[&:;;;;?60'rlzo's:m' 094 0 120 %.éﬁe [S;élo 450 600 J:f':g;&;iigg\:;? \; L 2;};2%273
: . _ p N | ° i ALSINY |
U SRR ER RS RES T o mgomiu i mi
Z bVAN 3 o
1.2 4 TRPCZ R4 -8 X 512, tsGFP1-mito Z VT, RN OIREZLIZHE D
ERE B AT AN OB ERE L, TR T LT
%m _§ LV —IBERIR A F A F 2L THY £ D H H TRPV
$§M_ 68 | <" TRPM, TRPA IR (RAEAIC T v R 2880 & | FEP IS
A 25 CaEWMASED & THix ORIRIGEE D 2 & h s
BEOA TR o E8 SnTV5, LAL AL77 IV —0—BTHY . LI
0.2 4 Jifi, Ehgire & ORBORAEIR T THHDH TRPC 1L, BHE

D et PRURBETEHE A8 ST ARV, 2 26, TRPC - Fb X
%%ﬁﬁg%ig@gggﬁggﬁﬁﬁﬁc %%%%%#Eﬁ?émﬁfmﬂlﬁz%ﬁ%HEQ%%M@
F ¥ RN EN LT Ca? WA DRRIZE AL, (IR PR EL S, B EIE N Ca2 FER 3., fura-2 CIREE(K
170972 TRPC OF ¥ R EYEDRRBEE L2 L7 (X 3), ZOfER, tsGFP1 CTaHill L 7= iR NiRE
DT ES THIRN O Ca> BN EH L. £ Ca? i A&7/ TRPC ZEKTITTH#E L Tz, B
HSEDEERN, F ¥ FNVORERZMEZTTEL TWAAREMEREZ DD, 5%, Z0D CaZEED
RPN RV —EARICG 2 DL ATP B —R EE20FH L TR 5.

[FascggR U 2 ML [RE. 7L AHRE]
ARG

[AEERER Y R K]
(OSakaguchi R, Nonaka R, Nakata E, Mori MX, “Elucidation of the highly efficient energy production system utilized by
intracellular organelle”. Biothermology Workshop 2024, [l [LEERI K5, 24/12/26-27 (7R A X —F85)
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VANABERERERTF FEHRBEEREECESAHKD
NMR # 5 fR 4

RESERT . /IR 2 kS
SEREGERTIERT, 2 BALSERTZERT, R e roL 5 — B LA SE T

1

=

1. TR

" biRFEOPEH 2 2 THERIEIZE L 2B IET A 720121, ZE TO/LEREINS 7 ) — 7N
A FRBFA~ZEH L T, LR FBEORIEE BT 2 ENEETH D, 72, A FREE 22 DM D RE
FEa BT 554 A, 5% 07 ) — 0 2 X —DEEDOT-DICNETH H, +DFS. Rt
e (N\MR) V51, HHRASA A HEW AR - BT 25 ECHRERARTH D, VA LAEAZOFITILE
FX & EEMEAER LT, MIEEZHECTEL2008H0, TO RAAL 0 G_TF Kb Ez
2R RIS BEFERIER - &S LI b T2 2 o Tngd, £2C, 20X H7ev A
NNAEAE DL F FEBYNCFIAT 2 Z N TE R, MYMOREZHIE T& 2801 F
B OB N B WREME N E WV, T —flE LT, BAFA YA L2 (HBYV) X EEEAE (HBx) %, #
Rl HEHE I AEIA 7 LC3B & HEAAR AAEA UMIARESE 23589 2 Z & b T 5, Frexid, HBx @ BH3
FEIRIZ & D Trpl20 & Leul23 A LC3B & DOFERICEHEETH D & T LT, £ 2 T, AW TIiL, HBx BH3
THI & G T X F RN LC3B L EBEFEA TE D0 E GST INAE T T v A FRFEEL o — X
hU— (ITC) fi#hr. BRI (N\MR) fRHT CR~X7=, ZOfEH. HBx ¥4~ 7F RS LC3B & Bk
BTEDLZENGIoT2, EHIT, WRIZ KD HBx §843X7"F K & LC3B O ARG E 2 R 7= D
THET D,

2. ik

[+ 7L iA%] HBx BH3 fHI-X7"F ROFRIE 116-127[HBx (116-127) 1. £ @ W120A/L123A 28 B
[HBx (116-127)-W120A/L123A], LC3B % GST @& EHEBILR T L7, GST 7AH T T v A D
72, GST-HBx (116-127) & #d W120A/L123A ZFK%Z ST 77 4 =7 4 — B 7 LA TR L2, \MR &
ITC AT D723, FERERRAAR & PC/PN 38 KOV N TLERNLAIER L 7= HBx (116-127) & LC3B ZZZ4L
FHHEL L 7=, HBx(116-127) & LC3B X FRED L D IZFHHE L7z, GST-HBx (116-127) & GST-LC3B @& & H'E
ZGST 7 74=FT A —HTFLTHRLEE, oo BT GST BaEAENS HBx(116-127) XX
LC3B IV BEL 7=, &MY A R/ a~ v 777 4 —CTHY o T2 RERILT-,

(54 FBr] K8 L7~ GST-HBx (116-127) . GST-HBx (116-127)-W120A/L123A, LC3B. HBx (116-127) .
HBx (116-127)-W120A/L123A ZFHWT, GST 7V X 7T vl A & ITC FEhr A FEhi L 7=,

[NMR 3285 ] HBx (116-127) 23 LC3B @ & ZIZHEA T 2 0 M OY, HBx (116-127) & LC3B O A 1AM 2 I E
+ % 7-%. Bruker f1: 800 MHz AVANCE & 600MHz AVANCE I11 HD (R B 71— 7 33E) 2 Hu
T, HEREE 25°C T NMR Jl7E 2 3206 L7=, NMR JHIE HAREHRIZ 20 mM U > Fe U o MFEMEHR (pH 7).
50 mM NaCl, 10% D;0. 0.02-0.1 mM DSS & L7z, HBx(116-127) 7% LC3B ® & ZIZHES L TN 5 A fiRH
T 57, N CRERMMBEZL L7- LC3B (0.1 mM) (ZFEEEL D HBx (116-127) % 0. 0.5, 1. 2. 4 % &
ERDEITWMUTLCB OT X RV 7 FLOBHEZENLT-, X512, HAEEEREDTZOIZ, &
TE ENAARFERE U 72 HBx (116-127) & LC3B Z{BA Liz¥ v 7 /oW T —E o 3 B NMR JIlE % Eiti
L7z, fohz NMRE#H A VT, CYANA THEEFHE 21TV . AMBER12 TOREHE(L & A7z,

3. WERBLUEE

BAANT, GST-HBx (116-127) . =@ W120A/L123A ZEEAK, LC3B ZHWT GST L E o o7 vt A &5
Wi L7~ FDOfEH. LC3B D 3 RIL GST-HBx (116-127) O LB S Ll- (F—Z KER) » Z OFEFRIT.
HBx (116-127) ® Trpl20 & Leul23 /3 LC3B L DFESICEIETHDH Z L AR/ LT-, RIZ, ITC fifhr T
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PO LC3BITKT D LfEE ROT-, Z ORGSR, HBx (116-127) 1% A 2349 0.5 pM T, WI120A/L123A
BRI LK 7.6 pM TLC3BIZHERT D Z N ootz (T—FRER) , 52, "N TLRERN
RFERR U 72 LC3B \ZFERERRAR HBx (116-127) & 0~4 H&E L2 D5 LWL, MR b5 7 MEEER A
1Tolz, ZORER, LC3B O 2 DOBKMERE TR S NTZAR 7~ M HBx(116-127) AT 5 2 &
RIS NI, A LT, Foxr OFERIT HBx (116-127) 28 Trpl20 & Leul23 27 LC A58 0.5 pM Dif
ST LC3B OBf/KRMEREIHEETH I EERLT,

HBx (116-127) 28 EFLD X HIT LC3B EfEA L TWAD Z & 2 fifiH9 572, NMR I X DA R EAEHT
% CYANA T3Efi L, BIfE., CYANA TH® L7-#i& % AMBERI2 THBIL L CWH EZATH D, KIA I
CYANA THROLNTZEGIEEZ R L, TORE. BRI L7 HBx(116-127) & LC3B OE Ak kEiE %
BAZLENTET, ZOESEEED, HBx(116-127)1XLC3B &EfES L7- & & O] 2T
T2 2 & 2 ODBUKMIREL Trpl20 & Leul23 73 LC3B DB/KMER 7 > MZAD AT Z L OVRE ST,
Z OEAREEIX VMR /b7 7 MEEN RS & K< —B LTz, HBx MR EE SR 1 Bel-x,
& 0 BH3 fHIR D 3 D DOBKMFERL (Trpl20, Leul23, 11el27) &AL T A 2589 27~92 pM THEA T
5o BURIEWZ L2, HBx X7 F Rid Bel-x, EfiB LIzt & anl v 7 2EEZ KT 2 (K 10)
— T, LC3BIZHER L7z HBx XT7'F FOEEIL A& 2 "L, 2O Enb, ZOXTF
RiFfEET DT HIEFE LT B 22 TE DR 52 > 2 L 2VRE &7, HBx/LC3B FHALE

A 5 . FH AR e H 5 2 (e 5
ZEM ARKBITLAR

BEBHEELZ A X —
F&E LT, LC3BZ L
DR IEMHEILTE S
HBx ~7'F ROBAFE
KON O F3E HFIED
stz HiEd, €L
T, EMORERE %1
THEEEMERTF R
HBx/Bel-x, BlA ) DA FH A

Fis 5z 3
B1 (A) HBx<7F F/LC3B020HOCYANATHIIL A MAKMEL (B) Tir¥—oRbEL o O MAUC DT
WEMEEE )R YRTER, (CHBxRZF F/Bel-x DEAKIEES ) K vRTER (PDB5B12), DL IEDD,

4. TEXRERKRY A ]

H. Kusunoki, T. Sakamoto, N. Kobayashi, T. Kohno, K. Wakamatsu, and T. Nagata
(2024) Structural insights into the interaction between the C-terminal-deleted BH3-
like motif peptide of hepatitis B virus X protein and Bcl-x;,, Biochemistry 63, 632-
643.

5. THOEEREERYU R b

TGt /IMRIEZ, B B RZ, KHSE ZERNREER L7 HBY X & BB HRA 7 F Roff
F72fE L \MRICK D EEAE &L OBFWHAERR~OIEA 5 24 B HARAEAERFEFER,
2024 6 H, fLIE FARZ—IEE

H. Kusunoki, T. Kobayashi, N., and T. Nagata “NMR Structural Analysis of Cell Growth-
Related Protein in Complex with Viral Protein-Derived Peptide” The 15th International

Symposium of Advanced Energy Science, December 10-13 2024, Institute of Advanced Energy,
Kyoto University AA X —IEFHK
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BRSO KRB 5 Bl Bl D BF 38
BB K, 4A R, B BANY S

HEHEE R T SElE
PR RS L — BT S SE T

1. #&

PoroIlyva oy X —2RAIELEERFINO—2 L LTHMAEFSEXTOND, T2 T
X, KERMAE D BEIOT) 2NREE LTiEDILD 2, BIEORIERF CTlX, =X —HHENK
TWVWEWI AN B D, EOMPIIT . AFRARE L, KEM L REFEM A ARG D8
IR B REARSBEE A IRR LT LT W5, £ 2 Tld, KEMTRAET L KE - lbFEH 2 2 REFE
MBI, BRoANLX—OEINEITH, S5, BREEMICE > TEKR LIZEKESC N F
LHET K EBOKEMMEIOERESE 5, 4 F TOMETIL, KB E2 M- B CRN AR BT
AECE 23, BRSNS L, HEBHEDNEEEOR 20% LOHIR S o -7,

— . RS TIE, KBRRREIZELS ER DN, RIA R4 A )T 2—7 74 R4 A4
(DYDEEAL ST & 0 KFERAEDEITT D, FOD, KEBEBBEIEA =X LDENMT LY, KA
KLY HRERFENESERENIECTE 5, £/-. @MIER T THOERMEZRHT S Z L TRIGIZ
VEREBE TRV —Z R T 5L b TED, fBRLELT, VAT ARKOZRLF—1HE %2 KIE
IZHIB T D AlREME 2 D T D, & 2 TARIFIE TIR, DBEHREN L 0 @WTIEEZ BT 2720, &
Al R AR 2 N2 iR 2 at LTz,

il

2. EBHE

ATl LiICI-KCHRRE R TR AT 72, FEBRANZ, LiCl & KCl ZZZ41 453 K T 72 IK¢fH]
PLEbRzge S, Bl&EHkiE 723K C 24 FRRIE R I H 7o, RFEDOEEHZE%L LiCLKCI = 58.5:41.5
mol%& L. 673 K TRl S¥7-, Wl 1112 LiH, LiD #FHFH 1 mol% & 725 X oW L=, EBfE
X =BG T, BRI SR ARIZIT Y fiF 727 0 IR, BBl E LT Ni VA vY—%&fH
L7z, TEFAMBRICIEART VT A(e=6 mmEfEH Lz, TV T7 NIAT U VAREDmIIELT D
LTI BESEENER T TR20kPa L THIELZ, XTIV U AEESHBB LT, AT
ABLE D BHEH ST KB T A % W EARE &0 B e QMSHZ ToatT L, T AR OfER(H, : HD : D»)
T,

3. WERBIUEBLE

LiCI-KCIH AR IZ LiH, LiD #1231 1.0 mol%isI L T, /"T7 Vv LAEMmE W TEM(.2 V vs.
Li*/Li)&{T> 7=, Fig.l |2, ZOBEOERMENEZ/RT, EFIL 10-40mA O EHiFHPN THJZ Y
WL, ZHUIRT Uy AEMER ETRAE LIZKETAKIEORE « BBt X0, BWOARE
R L2 EEZ NS, FLEMTHRELIEKZETAIRT VU LNEMREFHE I 72EIC
QMS (AL, H RO Z 4587 L T=(Fig. 2). ft#hD A A ALERO X, T AHF DK D5y
JEDOIZ—8T 5, EIIZLY HGR), HD(F). BEV Du(fk)DIRE H ANRFA L, B 11 K
M2 4 A DR 23228 L=,
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Current, // mA

Ionization current, / 0 /A
S
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Time, ¢/ hour Time, ¢/ hour
Figure 1 Time variation of current in constant Figure 2 Time variation of ion currents in mass
potential electrolysis in LiCI-KCI-LiH-LiD molten salt spectrometer for measuring hydrogen gases from

with palladium electrode. the stainless tube with molten salt.

EE CICHMZE LB, KBEBTANBLOERENEHD Ar T AZER L2 L1285, Ho
AR BE <AL, HD H A, Do T ADNEIZEI AN E -7, £, RERTIHBEDOERLF L
X olz, EEMEREDFRIE & L T BMR oz L FIC L » TR L=,

a = ([H)/[D]) / (HY/[D])

KFDOLNIFZENZENDORFREEZ R L, g 1337 V0 NEMEZ G L TELILET A, 1 IXIREE %
BT D, a1 X0 KXW, FAELET AIC HA BRI, EAKE L RDHIEENBEMREN S <
25T L ERT, AWFFETIL Fig2 TR ONTA A ALERDOENS(HY[D]): Z5H L. a=2 0355
N, ZHUE, BETARIZ HDBREM SN EE2ERT AR E -T2, DEfT-o - A& R ERE
AW ERERR T, DBEHREIXa=1.6 ThoTo, L7 -> T, AEBRTITEREEZME S Z & TEY
hERHY 72 [RINL AR AT A JRifs D AT REME AN 73 D> o T

[Fm3CHRY X b

1. Toranosuke Nago, Yutaro Norikawa, Kenji Harada, Mikito Ueda, Hisayoshi Matsushima, Toshiyuki Nohira,
“Deuterium Isotope Separation using LiCl-KCI-LiH-LiD Molten Salt”, , , 042502 (2024).

MOEAZER Y R b

1. Toranosuke Nago, Yutaro Norikawa, Hisayoshi Matsushima, Toshiyuki Nohira, “Study of Hydrogen

Isotope Separation Technology by Molten Salt”, 17, The 15th International Symposium of Advanced Energy
Science , 10 December, 2024, Uji, Japan, (Poster Presentation).
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Investigation on Molecular Structure Changes of Polylactide and
Polylactide-based Materials Induced by Mid-infrared Free
Electron Laser

Sakhorn Rimjaem ', Nuttawat Khammata', Nuttawut Khammata?, Monchai Jitevisate’, Jutamas Kongsukz,
Hideaki Ohgaki®, Winita Punyodom?, Sukrit Sucharitakul', Kitttipong Techakaew', Heishun Zen*

! Department of Physics and Materials Science, Faculty of Science, Chiang Mai University
? Department of Chemistry, Faculty of Science, Chiang Mai University
3 School of Physic, Institute of Science, Suranaree University of Technology
4 Institute of Advanced Energy, Kyoto University

1. Outline of Research Project

The objective of this project is to study the molecular structural and properties changes in polylactide (PLA)
and PLA copolymers after irradiation with mid-infrared free-electron laser (MIR-FEL) at Kyoto University.
Synthetic polymers were irradiated using specific MIR-FEL wavelengths of 8.4, 5.8, and 5 pm and adjustable
intensities. The Fourier transform infrared (FTIR) spectrum showed no significant changes, indicating minimal
alterations in the chemical structure. However, analysis using X-ray Diffraction (XRD) and Differential Scanning
Calorimetry (DSC) revealed a significant increase in the polymer's crystallinity, particularly at wavelengths of 8.4
and 5.8 pm, which indicates that MIR-FEL radiation can stimulate molecular reorganization, resulting in more
ordered structural arrangements. This reorganization enhances the polymer's mechanical properties and strength.

2. Introduction

Polylactide (PLA) is one of the most extensively studied bioderived polymers for biomedical applications due
to its environmental benefits and versatility. Derived from renewable resources like corn or sugarcane, PLA
supports low-emission agricultural practices and contributes to a zero-emission society. A key application of PLA
is cell encapsulation, where live cells are enclosed in a medium for therapeutic purposes. PLA and its copolymers
are biodegradable and biocompatible, creating a tissue-like environment critical for cell survival.

However, PLA has limitations, including brittleness and poor shape stability. Under certain conditions, it may
shrink and expel water, making it unsuitable for long-term encapsulation of biomolecules or sustained
pharmaceutical delivery. Efforts to enhance PLA's performance include copolymerization, blending, and
crosslinking. Crosslinking can be achieved through irradiation using electron beams, gamma rays, or UV light.
While irradiation can improve material properties, it also triggers side reactions like branching and chain scission,
making it challenging to control the resulting crosslinked structures. Managing these effects is crucial to optimizing
PLA for advanced biomedical applications.

3. Methodology

This research investigates the effects of MIR-FEL irradiation on PLA and its copolymers, including
poly(lactide-co-caprolactone) (PLC) and poly(lactide-co-glycolide) (PLG), and poly(lactide-co-glycolide-co-
caprolactone). The PLA, PLC and PLG were synthesized in forms of resin and film at Chiang Mai University
(CMU) and the FTIR spectroscopic measurements and other characterization techniques were conducted at CMU
to establish baseline properties and identify expected changes after MIR-FEL irradiation. It was observed that the
spectrum peaks in the fingerprint region of the samples align well with the wavelength range of the MIR FEL at
KU. These peaks include CHs, CH,, CH stretching modes at wave numbers of 2,770 — 3,060 cm™ (3.6 — 3.3
micron), CHs, CH,, CH bending modes at wave numbers 1,220 — 1,560 cm’! (8.2 — 6.4 micron), C=0 stretching
mode at a wave number 1,760 cm™ (5.7 micron), C=0 bending mode at wave numbers 1,160 — 1,240 cm™ (8.6 —
8.1 micron) and C-O-C stretching mode at wave numbers 980 — 1,160 cm™ (10.2 — 8.6 micron). Subsequently, the
samples were transferred to Kyoto University (KU) for MIR FEL irradiation experiments.

Each sample was integrated into the KU-FEL experimental station, where the setup was aligned, and
environmental conditions was controlled for stable operation. The electron beam with a macro-pulse duration of
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7 us and a kinetic energy of 40 MeV was used to generate 2 us MIR pulse employing FEL oscillator technique.
The MIR-FEL irradiation was performed at wavelengths of 8.4, 5.8, and 5 pm corresponding to the IR spectrum
peaks of the samples, and exposure time was 10 minutes for each experiment. The wavelength and energy spectra
as well as the MIR FEL properties used in the experiments are depicted in Fig. 1 and Table 1.

Then, the samples were returned to CMU for further analysis using FTIR spectroscopy, X-ray Diffraction
(XRD), and Differential Scanning Calorimetry (DSC) to evaluate changes in molecular structures, crystallinity,
and thermal properties. Finally, the data from these analyses were compared and discussed to assess the structural
and property modifications in PLA and its copolymers due to MIR-FEL irradiation, providing valuable insights
into the potential of MIR-FEL for enhancing material properties.

Table 1. MIR FEL properties used in the experiments

Wavenumber (cm™")
22002000 1800 1600 1400 1200 1000

Parameter Value Unit
10 G
— Sdum Spectral range 3.4-26 pum
~ 8
2 6 Micro-pulse repetition rate 2856 MHz
£ 4 Macro-pulse repetition rate 2 Hz
2
k Macro-pulse Energy 40 mJ
0 -
: ° Wavel7ength (mifron) ’ 10 Bandwidth 1-6 %
Fig.1. Wavelengths and energy spectra used in MIR FEL Polarization (linear) =95 %
irradiation.

4. Results and discussion

The mid-infrared free electron laser (MIR-FEL) technique was used for high-intensity infrared irradiation at
wavelengths of 8.4, 5.8, and 5 pm on PLA and its copolymers (PLC and PLG). The FTIR spectrum showed no
significant changes, indicating minimal alterations in the chemical structure. However, analysis using X-ray
Diffraction (XRD) and Differential Scanning Calorimetry (DSC) revealed a significant increase in the polymer's
crystallinity, particularly at wavelengths of 8.4 and 5.8 pm. The absence of notable changes in the FTIR spectrum
suggests that irradiation at these wavelengths does not substantially affect the main chemical bonds within the
polymer structure. In contrast, the increased crystallinity observed in XRD and DSC analyses indicates that MIR-
FEL radiation can stimulate molecular reorganization, resulting in more ordered structural arrangements. This
reorganization enhances the polymer's mechanical properties and strength. Higher crystallinity is typically
associated with improved material strength and durability, potentially broadening the polymer's application scope,
particularly in industries requiring high-performance materials, such as medical devices or components designed
for challenging environments.

5. Conclusion

This study demonstrated the potential of MIR-FEL irradiation to enhance the structural and thermal properties
of PLA and its copolymers. While FTIR spectroscopy revealed minimal changes in chemical bonds, XRD and
DSC analyses indicated significant increases in crystallinity, particularly at wavelengths of 8.4 and 5.8 pm. These
findings suggest that MIR-FEL irradiation induces molecular reorganization, resulting in more ordered structures.
The enhanced crystallinity improves the mechanical properties and durability of PLA-based materials, expanding
their application potential in high-performance and biomedical fields. This research underscores the utility of
MIR-FEL as a tool for tailoring material properties for advanced applications.

6. List of Research Achievements

[1] N. Khammata, N. Khammata, J. Kongsuk, H. Ohgaki, W. Punyodom, S. Sucharitakul, K. Techakaew, H. Zen,
S. Rimjaem*, The Effects of Mid-infrared Free-electron Laser Irradiation on Polylactide (PLA) and PLA
Copolymers, Poster presentation at the 12th international workshop on infrared microscopy and spectroscopy
with accelerator-based sources (WIRMS 2024), October 7th-11th, 2024, Barcelona, Spain.
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1. AEDOE=LBHM
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1%, HUR OO SR 7 E O SRMHCE#E L7 RIS SR B b, Bl 13, ALHEED L H 1231 A~ &
BRNVEE Tho T, REMENEWIIER T, BEFO@mIRREESR 2 H O 7o AU E 1T s = X
Med 2R H 5,

ABFFETIE, T —2 NI NETIZERE LIz A 7V v RERERE & . KR CEME %2 R"9
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M. Horiuchi, S. Kuninaga, M. Katahira, T. Nagata “Development of a Crystalline Cellulose Degradation
System Using Psychrophilic Fungus-Derived Hybrid Enzymes.” The 15th International Symposium of
Advanced Energy Science, Zero-Emission Energy Research, Institute of Advanced Energy, December 10th,
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1. Introduction

This study examines the effects of near-infrared (NIR) Free Electron Laser (FEL) irradiation on the zeta
potential of graphene-TiO2 quantum dots (QDs), revealing a 40-50 mV inversion in surface charge. Conducted at
Kyoto University’s FEL facility (KU-FEL), the research demonstrates how controlled NIR irradiation can modify
QD surface properties, with potential to improve their performance as electron transport layers (ETL) in perovskite
solar cells (PSCs). QDs were synthesized at Chiang Mai University (CMU) and prepared in both solid and colloidal
forms. The colloidal form, irradiated at wavelengths of 5.74, 8.00, and 9.14 micrometers, displayed a significant
zeta potential shift. Fourier-transform infrared spectroscopy (FTIR) confirmed modifications in the ions
surrounding the QDs, indicating that NIR irradiation facilitates changes in the surface chemistry. This observed
inversion points to NIR FEL as a promising tool for enhancing charge transport properties in QDs, crucial for PSC
efficiency. The KU-CMU collaboration also supports CMU’s goal of developing its own FEL facility to enable
advanced material research locally. Future work will explore further NIR effects on QD surface modifications,
contributing to stable, high-performance PSCs.

2. Materials and procedures

2.1 Growth of Nanocomposite Quantum Dots

In this study, we employed an electrochemical growth process to synthesize TiO [1] and graphene quantum
dots (QDs) for use as a nanocomposite electron transport layer (ETL) in perovskite solar cells (PSCs) [2]. This
process, conducted in a 0.3M KCI solution with 0.1M citric acid in deionized water, provides a controlled
environment for the sequential formation of TiO2 and graphene QDs on titanium and graphite rods. With a constant
voltage of 10-15 volts DC applied across the electrodes for 30 minutes to one hour, the approach enables a stable
passivation of QD surfaces through ionic interaction, particularly benefiting from the stabilizing roles of K* and
CI 1ons, while citric acid buffers the electrochemical environment.

The electrochemical method is advantageous due to its simplicity, as it enables the synthesis of nanocomposites
directly in colloidal form, suitable for scalable application in PSCs. Unlike more complex synthesis methods, this
single-step process requires ambient conditions, supporting efficient charge transfer properties in the resulting
TiOz-graphene ETL. The enhanced surface chemistry provided by this passivated nanocomposite improves
electron mobility and reduces recombination rates in the PSC devices. These findings underscore the potential of
the electrochemical process for scalable and reproducible nanocomposite synthesis, suitable for addressing
efficiency and stability challenges in PSC

2.2 Exposure at KU FEL

In our experiment, the synthesized TiO.-graphene QDs nanocomposite underwent exposure to near-infrared

(NIR) irradiation using Kyoto University’s Free Electron Laser (KU-FEL) facility. Specific wavelengths of 5.74,
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8.00, and 9.14 micrometers were selected to target the Ti-O-C, C=0, and C-OH bonds within the QDs. The
colloidal samples, prepared in a deionized water solution with 0.3M KCI for stability, were irradiated for 10
minutes under high-power NIR conditions to examine potential changes in the chemical environment.

This NIR exposure led to an observed zeta potential shift of 40-50 mV, indicating a substantial alteration in the
surface ion distribution surrounding the QDs. Fourier-transform infrared (FTIR) spectroscopy confirmed the
modifications in bonding, suggesting that the high-power NIR irradiation facilitates an inversion in zeta potential
and enhances surface passivation. These results highlight the relevance of FEL-based NIR irradiation for
controlled surface modifications, contributing to enhanced electron transport properties in the QDs for potential
application in electron transport layers of perovskite solar cells.

3. Results and Discussion
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Figure 1 (left) Zeta potential and (right) hydrodynamic size of QDs before and after exposure

Free Electron Laser (FEL) irradiation in the near-infrared (NIR) range induced significant changes in the
surface properties of electrochemically grown quantum dots (QDs). The zeta potential of the QDs shifted positively
by 30-50 mV following exposure, indicating an enhancement in surface charge. This shift suggests a semi-
permanent reorganization of the ionic environment around the QDs, attributed to FEL-induced interactions that
alter ion species without disrupting the pH or the balance of OH /H* ions. The maintenance of this chemical
equilibrium post-exposure highlights the non-destructive nature of FEL-induced modifications.

In parallel, dynamic light scattering (DLS) measurements revealed a 10 nm reduction in the hydrodynamic
size of the QDs after FEL irradiation. This reduction indicates tighter ion binding on the QD surface, which could
result from FEL-induced rearrangement of surface-bound ions or desorption of loosely bound species. Importantly,
these changes occur without chemical alteration, suggesting that FEL irradiation acts as a precise tool for tailoring
the physical and ionic properties of QDs in colloidal form. The combined increase in zeta potential and decrease
in hydrodynamic size imply improved colloidal stability and stronger surface interactions, which are critical for
applications such as perovskite solar cells where efficient charge transport and interface control are essential.

4. Lists of papers and oral presentations

This work was presented at EMSES 2025, through oral presentation at Kyoto University, Uji Campus by Professor
Sakhorn Rimjaem under the topic of “ Near-Infrared FEL-Induced Inversion of Zeta Potential in Electrochemically
Grown Quantum Dots: Insights into Ion Alteration”.
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cells performance using electrochemically grown TiO2 quantum dots,” J. Phys.: Conf. Ser., vol. 2431, no. 1, p. 012054,
Jan. 2023, doi: 10.1088/1742-6596/2431/1/012054.
[2] S. Thanasanvorakun, T. Sintiam, S. Choopun, S. Phadungdhitidhada, and S. Sucharitakul, “Synthesis and
characterization of TiO2-graphene heterostructured quantum dots by electrochemical process,” J. Phys.: Conf. Ser., vol.
2653, no. 1, p. 012058, Dec. 2023, doi: 10.1088/1742-6596/2653/1/012058.
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International Symposium of Advanced Energy Science, Dec. 10 — 13, 2024, Uji, Japan (Poster)
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(2024)
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Y, Dy) Melt-Textured Bulks Prepared Using the Single-Direction Melt Growth Method,” IEEE Trans. Appl.
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Python-Based LV Microgrid Planning Strategies: Clustered
Topology and PV Hosting Capacity

Dara Eam !, Yoklin Noev !, Lyhour You !, Sievlong Suk!, Sokleap Heang !, Vannak Vai !, Hideaki Ohgaki *

! Department of Electrical and Energy Engineering, Institute of Technology of Cambodia
2 Institute of Advanced Energy, Kyoto University

1. Introduction

Renewable energy is a critical solution to address the rising levels of carbon dioxide (CO2) emissions, a major
contributor to global warming. As Cambodia works toward its climate goals and reducing CO2 emissions,
integrating photovoltaic (PV) systems into existing power grids becomes essential for achieving a sustainable
energy future. PV systems not only reduce carbon footprints but also strengthen grid resilience. In rural areas, low-
voltage (LV) grids use a three-phase system for the main line, but most households connect to a single phase (A,
B, or C), leading to an unbalanced LVAC distribution network. This paper proposes optimizing radial LVAC
topology using a shortest-path method to minimize cable connections between households and electrical poles
while achieving load balancing', reducing power loss, and ensuring voltage constraints are met. Additionally, K-
means clustering? is introduced to optimize PV cluster hosting, maximizing PV capacity integration into the grid.
A techno-economic analysis is conducted to compare scenarios grid without PV and grids with PV! (i.e., zero
export, with and without sell-back price) over 30 years. The findings aim to support a balanced and efficient LVAC
system while promoting large-scale PV adoption. The paper details the proposed methodology in Section 2,
presents the case study and simulation results in Section 3, and conclusion in Section 4.

2. Methodology

The proposed method is carried out in the following steps, such as Fig. 1. First, input data of LVAC network is
needed to coordinate the substation, electrical poles (X, Y), loads data (P, Q) with a 3% growth rate. Second,
planning parameters are provided for the planning period 30-year, lifetime of PVs, discount rate, and tariff (i.e.,
electrical tariff according to EAC, sell-back price of 0.118 $/kWh). Third, optimal radial topologies are focused
on minimizing cable connection length, and load balancing is applied to minimize total power loss and voltage
improvements. Fourth, the PV hosting capacity is determined using the K-means method for PV installation at
each centroid. The water cycle algorithm' (WCA) method is then applied to maximize PV capacity, focusing on

Input Data a ' ! ! ! ! ! ! ! ! ! ! ! ! !
00
Substation (X,Y). Poles (X.Y)
Loads (X. Y. . Q). Loadprofile
PV pruhlc.Lic parametters w | ° o ‘°>< w o | — |
P
Planning Parameters ° Xoo e o0 e
T =30 e PV system (Year) " . 0'%'00
Discount rated, Electrical trarif (S&Wh) re ° 0 l
. e o e o oo
Seli-back price (8&Wh) A ° °
1 0% S< °
w | g o;>g. LA Q
Optimal Radial Topologies .. ® * 7
1. Shortest path method: to minimise total cable length L
. 5
1. Load balancing methed: 1o minimize phase balancing based o Q><
on minimal power loss and veltage contrain B r b 0°
PV Hosting Capacity s L o
HIL Kmean: PV install of cach centroid i
TV, WCA optimization: 1o maximize PV size based on minimal H
power loss and voltage contrain wo | >< o‘
Teachno-economic Analysis W i
CAPEX: Cost of cable, cost of PVs, cost of transformer, etc. F -3
OPEX: Cost of sold energy to HH, cost of sold energy to
gvid, operation eost, ere. H
NPC = CAPEX + OPEX L '
Result Comparison
+ Case study: 1). Without PV; 2). PV integravion (zero expori,
with and without sefl-back price)
+ Result: to evaluate is focused on technical performance (ie., x-axis xeaxts m]
voltage) and e ic analysis (ie., NPC)
Fig.1. Several step of method Fig.2. Coordinate LVAC network Fig.3. Radial topology with PV clusters
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power loss reduction and voltage improvement. Fifth, techno-economic analysis is used Capital Expenditure
(CAPEX), Operational Expenditure (OPEX) and Net Present Cost (NPC). Sixth, the case study proposes three
scenarios: 1) radial topology without PV, 2) integration of PV with zero export, and 3) integration of PV with and
without a sell-back price. The evaluation of the results is based on technical performance and economic analysis.

3. Simulation Results and Discussion

The LV distribution system in a rural village in Koh Rong,
Cambodia, is selected to validate the method. Fig. 2 illustrates the
coordination of the 160 kVA transformer, 73 cluster households, 12
electrical poles?, and 8 centroids determined using K-means clustering
for PV installations. Fig. 3 presents the radial topology, including the
shortest path and load balancing, as well as PV cluster installation. The
load and average PV curves for the simulation are shown in Fig. 4. Table
1 summarizes the results of phase balancing and PV cluster penetration
in the LV distribution system. All cases are profitable except for PV .
integration with a sell-back price. PV integration with a sell-back price ' ‘ .
is a favorable low-cost option, with an NPC of 74.406 k$ and providing
voltage improvement within the range of 0.90 to 1.05 pu in this case

Fig.4. Normalized study load and PV

study. curve in the case
Table 1. Several Indicators of the Proposed Method
Grid without PVs Grid with PVs intergration
Items SP.LB Zero Export with se'llback without'sellback
price price

Total PV Capacity [kWp] - 159.5 159.5 159.5
Max. Voltage [pu] 1 1.009 1.097 1.097
Min. Voltage [pu] 0.9207 0.9207 0.9207 0.921
Energy Purchased from grid [MWh] 4601.896 2948.314 2943.807 2943.807
PV Produced [MWh] - 1626.464 9638.627 9638.627
Cost of energy purchased from grid [k$] 556.829 356.746 356.201 356.201
CAPEX [kS$] 5.910 255.504 255.504 255.504
OPEX [k$] 42.017 5.588 329.910 5.720
NPC [k$] 36.107 -249.916 74.406 -249.784

4. Conclusion

Digital tools for optimizing radial topologies with phase balancing over a 30-year planning horizon have been
developed and successfully validated. The system was tested in Cambodia. The shortest path and load balancing
methods were applied to the LVAC radial topology, while K-means clustering and WCA optimization were used
to determine the location and size of the PV system based on objective criteria. Scenarios for the grid with and
without PVs (including zero export, with and without sell-back price) were thoroughly analyzed, providing
effective results in both technical operations and economic evaluation for long-term planning. The integration of
PVs with a sell-back price proved to be a favorable option for the LVAC network when comparing technical and
economic performance (NPC lowest value).
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1. Rationale

Negative emission technologies combine bioenergy production with CO2 sequestration in geological
storage (Moreira & Pires, 2016). Algae offer high photosynthetic efficiency and biomass yield, enhancing
economic feasibility (Srimongkol et al., 2022). Dispersed CO2 sources in urban areas, accounting for 71-76%
of global emissions, stem from transportation, energy use, and commerce (Meng et al., 2023). Limited space
and greenery in cities constrain natural CO2 absorption through trees, making traditional afforestation
impractical (Drew-Smythe et al., 2023). Cities increasingly adopt solar photovoltaic (PV) technology for
renewable energy, primarily on rooftops, but PV systems require substantial urban space (Marzouk, 2022).
Other strategies like green roofs and gardens help but also require significant space (Zheng et al., 2023; Yang
& Ye, 2023; Busker et al., 2022). Algae CCS can effectively capture CO2 in urban settings, reducing
greenhouse gases (Kinnunen et al., 2022; Srimongkol et al., 2022). For sustainability, a community-based
business model is essential, fostering ownership and participation to achieve carbon neutrality and resilience.
Addressing these challenges necessitates integrating CO2 capture with Bioenergy production for a sustainable
solution. Accordingly, the goal of the research is in twofold, to design a system for CO2 capture with bioenergy
potential, and measures the market readiness for the system.

The proposed system would capture CO2 emissions from dispersed sources while promoting bioenergy
production. Algae or fast-growing plants cultivated in urban areas can absorb CO2 via photosynthesis
(Maghzian et al., 2022; Daneshvar et al., 2022). Biomass from these crops can be processed into bioenergy
using anaerobic digestion or biofuel extraction (Nair et al., 2022), providing renewable energy for urban
applications while reducing reliance on fossil fuels.

2. System Design

The CARBION reactor is a system designed for optimal CO2 absorption and ease of maintenance. Chlorella
vulgaris absorbs CO2 through photosynthesis, which is influenced by sunlight intensity. To maximize CO2
capture, the reactor is made from acrylic, a material that allows high light penetration while being lightweight
and strong. The algae’s photosynthesis residues, rich in lipids, proteins, and carbohydrates, can be converted
into biodiesel and biogas, supporting renewable energy production. These residues settle at the reactor’s bottom,
simplifying biomass separation and further processing. The reactor design, with angled walls, aids in residue
collection, helping maintain water quality and an optimal environment for algae growth. Figure 1 illustrates
the CARBION reactor design and its prototype testing result.

CO2in CO20ut

Rata-rata|413,4779208|411,5742574

0.00

Figure 1. System Design and Prototype Testing Result
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3. Market Readiness

A survey is conducted in two sub-districts, in Bandung City, West Java, Indonesia. Most respondents in the
market readiness survey have a monthly expenditure ranging from IDR 1 million to IDR 6 million, accounting
for 78.5%, while only 0.8% spends less than IDR 500,000. Respondents with expenditures of IDR 500,000 to
IDR 1 million make up 15.7%, and those spending above IDR 6 million amount to 5.0%. This indicates that
the majority of CARBION target users fall into the middle-income group, emphasizing the need to align pricing
and marketing strategies with this segment's purchasing power.

In terms of ease of use, the product is well-received by most respondents. 83.5% believe that CARBION is
easy to understand and use in daily life, while 16.5% disagree. This shows that the product design is sufficiently
intuitive but still needs improvement to address the needs of the smaller group who find it difficult to use.

From an environmental impact perspective, most respondents trust the product's effectiveness. 93.4%
respondent believe that in urban settings, the system can reduce air pollution better than other technologies.
while only 6.6% are skeptical. Furthermore, 86.8% feel that the product is better at enhancing renewable energy
sources compared to other technologies, whereas 13.2% disagree. This highlights CARBION strong perceived
potential as a solution for environmental and renewable energy challenges.

However, perceptions about the monthly rental price vary. 42.1% consider a price below IDR 500,000 to be
reasonable, while 36.4% think a reasonable price is IDR 500,000 to IDR 1 million. Only 7.4% are willing to
pay IDR 1 million to IDR 2 million, and 2.5% for more than IDR 2 million. Additionally, 11.6% are unsure
about the appropriate price. The majority prefer a price below IDR 1 million (78.5% when combined),
underscoring the importance of setting a competitive price to ensure wider accessibility for users.

4. Lists of output

15th International Symposium of Advanced Energy Science.

-Toward the Realization of Advanced and Carbon Negative Energy-

Date: December 10-13, 2024

Poster title: “Compact Microalgae Based System for Carbon Dioxide Capture and Bioenergy”

Yudha Prambudia, Muhammad Almaududi Pulungan, Igbal Yulizar Mukti

This work is supported by the Joint Usage/Research Program on Zero-Emission Energy Research, Institute

of Advanced Energy, Kyoto University (Reference No. ZE2024N-3)

5. Project abstract

Existing systems to curb urban CO2 emission require substantial urban space. Negative emission technologies
like algae-based carbon capture and storage (CCS) offer innovative solutions for urban CO2 reduction. The
CARBION system is a reactor designed for optimal CO2 absorption. It uses Chlorella vulgaris to convert CO2
into bioenergy via photosynthesis. Market readiness surveys reveal that 78.5% of respondents prefer a monthly
rental price below IDR 1 million. With 93.4% affirming its environmental impact, CARBION demonstrates
significant potential as a sustainable, community-driven solution for carbon neutrality.
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1. Introduction

Coconut plantations are integral to the agricultural economy of the South East Asia (SEA) region. According to
Food and Agriculture Organization of the United Nations (FAOSTAT, 2021), Asia accounts for 85% of global
coconut production, followed by America (8%), Oceania (4%), and Africa (3%). In 2020, Malaysia produced
approximately 542,000 metric tons of coconuts (https://ap.ffic.org.tw/article/2938). However, the byproducts from
coconut production are often improperly managed, particularly in rural and indigenous communities, despite their
potential for biochar production. Biochar, produced through thermal treatment, sequesters carbon and can be used
as a soil conditioner, promoting a circular economy within plantations. Additionally, biochar reduces fertilizer run-
off, lowering farm costs and preserving soil health.

Traditional commercial biochar systems are large and cumbersome, limiting their field deployment. This project
aims to develop a compact, on-site rapid carbonizer system for biochar production directly within plantation areas.
The innovative design of the carbonizer is self-sustaining, requiring no electrical power, and is optimized for ease
of deployment and operation in remote locations. By producing biochar on-site, the system significantly reduces
the carbon footprint associated with transporting raw materials to centralized facilities. This approach not only
enhances the sustainability of coconut plantations but also provides a scalable solution for biochar production in
various agricultural settings, particularly benefiting rural applications.

2. Methodology

This project is divided into three phases: background study including potential site surveys, system development
and on-site testing. In the first phase, literature review is conducted to determine the target community while in
the second phase, rapid carbonizer system is designed and fabricated. The final phase focuses on site visits to the
selected community to collect data both for studying local demand and for evaluating the carbon footprint. This
1ncludes byproducts collectlon and on-site prototype testing to determine the suitability of the biochar produced
\ NI for rural application and local demands.

The on-site testing as shown in Figure 1, and interview were conducted at Kelapa
Pandan (scientific name: Cocos nucifera) Farm, Kg. Kuala Nyalau, Bintulu,
Sarawak, Malaysia. Coconut shell was selected as coconut byproducts type for this

prototype testing.
3. Result and Discussion
G The pilot testing results indicated that the coconut shell was fully carbonized in
Fig.1. Prototype on-site approximately 1 hour, yielding biochar with a mass fraction of 33.3%. A review by
testing Ajien, A. et.al., 2023 (Waste Management & Research, 41(1), 37-51) found that the
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coconut shell biochar yield can range from 30% to 35% by weight, which
aligns closely with the 33.3% observed. Figure 2 illustrates the biochar
produced from the coconut shell.

The carbonizer validated the principle of self-sustaining combustion as ‘ ‘
shown in Figure 3, wherein the pyrolysis gases generated during the srrore
carbonization process are redirected through an exhaust tube to maintain the
combustion environment. This method aligns with the theory of flame
carbonization, which utilizes the exothermic reactions of pyrolysis gases to
sustain the thermal process without external energy input. The self-
sustaining combustion mechanism is a significant advantage of this carbonizer
design. By redirecting the pyrolysis gases back into the combustion chamber, the
system efficiently utilizes the energy released during the carbonization process.
This not only reduces the need for external fuel sources but also minimizes energy
losses, making the process more sustainable and cost-effective. The ability to

Fig.2. Prototype on-site
testing

*&‘ N %

: . maintain a stable combustion environment is crucial for achieving consistent
Fig.3. Self-sustaining biochar quality, as fluctuations in temperature can affect the physical and chemical
combustion properties of the final product.

Feedback from local villagers regarding the carbonizer was positive. Previously, villagers would discard coconut
waste into streams or under trees. However, with the introduction of this on-site rapid carbonizer, the potential of
converting this waste into valuable biochar is now recognized. The carbonizer's features and process were
commended. The flexible design of the carbonizer allows it to be easily transported and deployed in various
locations, making it ideal for use in remote and rural areas. Its lightweight construction ensures that it can be
moved without the need for heavy machinery, reducing the logistical challenges associated with traditional biochar
production systems. The ease of assembly further enhances its practicality, as it can be quickly set up and operated
by them with minimal technical expertise. The short duration required to produce biochar is another notable
advantage for them. Traditional biochar production methods can be time-consuming, often taking several hours or
even days to complete. In contrast, this rapid carbonizer can produce biochar in less than 2 hours, depending on
the volume of raw material. This efficiency allows them to integrate biochar production into their daily routines
without significant disruption to their other agricultural activities.

4. Conslusion

This project demonstrates the feasibility and benefits of producing biochar from coconut byproducts using a
compact, on-site rapid carbonizer system. The system's design and operation are well-suited for rural applications,
providing a sustainable solution for managing agricultural waste and enhancing soil health. By producing biochar
on-site, the system significantly reduces the carbon footprint associated with transporting raw materials to
centralized facilities. This localized production approach not only minimizes greenhouse gas emissions but also
promotes sustainable waste management practices within the community. Future research should focus on
optimizing the carbonizer design, analyzing the produced biochar and expanding its application to other
agricultural byproducts.

5. Lists of papers and oral presentations

[1] Juniza Md Saad, Adlansyah Abdul Rahman, Omar Faruqi Marzuki, Muhammad Rizzuwan Abdul Wahid,
Alvin Lim Teik Zheng, Aaliyawani Sinin Ezzerin, Jordi Cravioto and Hideaki Ohgaki, On-Site Rapid
Carbonizer for Biochar Production from Coconut Byproducts in Rural Applications, The 15" International
Symposium of Advance Energy Science, December 10 — 13, 2024, Online, Poster
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Abstract
Coffee is a key perennial crop in Laos, vital for both local and international markets. The government supports its
production to address insect and disease issues that affect quality. Biocontrol methods, including cyclic
lipopeptides (CLPs) from Bacillus subtilis strain YAES1, have effectively reduced pathogen presence. CLPs at
concentrations of 1.25 pg, 3.13 pg, and 6.25 pg inhibited Colletotrichum kahawae, the fungus responsible for
coffee berry disease (CBD)

I. Introduction

Coffee plays a vital role in the economy of Laos, ranking as the country’s fifth-largest export.
Introduced by the French in the early 1900s on the Boloven Plateau, coffee cultivation initially included varieties
like Robusta, Arabica, and Liberica. Over time, due to the impact of Arabica leaf rust and low market prices for
Liberica, Robusta became the dominant species grown in the region (Edward Winston et al., 2005). Coffee is
now the most important perennial crop in the Lao People’s Democratic Republic (PDR), particularly in Paksong,
Champasak Province. The genus Colletotrichum is responsible for anthracnose diseases in coffee and other
economically important crops. These pathogens can exist as endophytes, epiphytes, or pathogens, leading to leaf
necrosis, coffee berry disease (CBD), and dieback. Sixteen species of Colletotrichum have been reported on
Coffea arabica, with six species documented in regions like Vietnam and Mexico. Notably, C. asianum, C.
fructicola, C. siamense, and C. cordylinicola are associated with diseases affecting both green and red coffee
berries in Laos and Thailand. Biocontrol methods have shown effectiveness in reducing pathogen inoculum and
disease incidence in various crops, including coffee, offering a promising approach for disease management.
This report discusses differentiating coffee pathogenic fungi using PCR techniques, preparing antifungal
substances from Bacillus subtilis YAES] strain, and detecting these substances.

II. Materials

The test fungus used in this study was Colletotrichum kahawae MAFF410176, a strain related to the
coffee berry disease (CBD) fungus. This strain was provided by the Genetic Resources Research Center (NGRC)
of the Ministry of Agriculture, Forestry, and Fisheries of Japan.

III. Results (and Methods)
1. Identification of C. kahawae by PCR:

The test fungus used in this study was "Colletotrichum kahawae MAFF410176 strain", hereafter
referred to as "C1." The control fungal strain is referred to as "R."

Two mycelial samples were collected into a microcentrifuge tube with TE buffer and lightly crushed
using a toothpick. Genomic DNA was extracted according to the protocol provided with the FavorPrep Tissue
Genomic DNA Extraction Mini Kit. PCR amplification was performed using ITS4 and ITS5 primers, which
target the fungal ribosome's internal transcribed spacer (ITS) region. The amplified DNA was confirmed through
agarose gel electrophoresis, after which the amplified portion was purified and subjected to DNA sequence
analysis.

e The sequences of the ITS4: 5’-TCCTCCGCTTATTGATATGC-3’
e The sequences of the ITSS: 5'-TCCGTAGGTGAACCTGCGG-3'

The sequence analysis results were evaluated for homology using the Basic Local Alignment Search
Tool (BLAST). The analysis showed that the gene sequence of C1 was highly homologous to that of C. kahawae,
while R matched the control strain.
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2. Evaluation of Antifungal Activity of CLPs Against C. kahawae:

Antifungal cyclic lipopeptides (CLPs) expressed by the Bacillus subtilis Y AES1 strain (YAES1) were
extracted using a liquid-liquid extraction method. This involved culturing the strain in LB broth and then adding
an organic solvent to the culture supernatant.

-Collection of the supernatant of bacterial culture after that Precipitation by Ammonium and dialysis.
Next step will Extraction by Butanol and evaporate by blow with N, gas.

Cyclic lipopetides (CLPs) preparation:

1. Precultre: Culture the YAES1 strain in LB medium overnight with shaking 30°C.
Culture: Culture the YAES1 strain in LB medium for 2 days with shaking 30°C.

2. CLPs precipitation by ammonium sulfate: add ammonium sulfate (final concentration 30%) to
the culture supernatant, centrifuge, and collect the precipitate fraction.

3. Desalination (Dialysis): Remove the ammonium sulfate by dialysis.

4. CLPs extraction by Butanol: Recovery butanol liquid-layer.

5. Purified CLPs: The butanol layer redissolves in methanol after solid drying by nitrogen gas and

is stored at -20°C

On the other hand, the antifungal activity of the CLPs was evaluated through an agar-well diffusion
assay. In this assay, four wells were arranged on a PDA plate surrounding a central culture of the test strain, C.
kahawae. The arrangement of the wells followed a clockwise pattern: the first well contained only methanol as a
control, the second well contained 1.25 pg of CLPs, the third well contained 3.13 pg of CLPs, and the fourth
well contained 6.25 pg of CLPs.

e The culture conditions: 25°C and 5 days

To quantify antifungal activity, the distance of mycelial growth inhibition was measured and plotted on
the Y-axis against the concentration of CLPs on the X-axis. The results indicated that the CLPs produced by the
YAES]1 effectively inhibited the growth of C. kahawae, with a more potent inhibitory effect observed at higher
concentrations (See. Figure 1).
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Figure 1 shows the relationship between the mycelial growth of C. kahawae and the amount of CLPs that inhibit that growth.
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1. Introduction

The concept of a "green energy ecosystem" has gained significant traction in recent years, driven by the urgent
need to address environmental challenges and promote sustainable development. The utilization of fossil fuels
raised awareness of reserves and their environmental impact. Rembang Regency and Jepara Regency located in
the Central Java Province are areas where the ratio electrification approaching 99%. Mostly, electricity energy in
those areas is provided by the state-owned electricity company of Indonesia (PLN). It means that there is no crucial
issue of electricity networks to enlighten areas of Rembang and Jepara. Though, both areas are interesting to more
explored related to the use of renewable energy especially solar and wind energy. Thus, this study propose two
research questions as follows:

1) Why do communities or users use solar and wind energy in Jepara and Rembang Regencies?

2) Is there a collaboration to realize solar and wind energy? How do actors collaborate in realizing solar and

wind energy in Jepara and Rembang Regencies?

2. Literature Reviews

2.1 Renewable Energy

Solar and wind energy, in particular, have emerged as critical components of renewable energy portfolios
worldwide due to their scalability, environmental benefits, and declining costs. The primary objectives of solar
and wind energy policies are to reduce greenhouse gas emissions, enhance energy security, and promote economic
development. According to the International Renewable Energy Agency (IRENA, 2020), governments adopt
renewable energy policies to align with international agreements such as the Paris Agreement, which aims to limit
global warming to well below 2°C above pre-industrial levels. Solar and wind energy are particularly suited to
these goals due to their minimal carbon footprint and potential for rapid deployment.

2.2 Solar and Wind Energy

Indonesia has a long coastline and is located on the equator. It gives Indonesia geographical advantages

for wind and solar energy. Wind energy generation is predicted to reach 60.64 GW, and only a small fraction is

optimized (Adistia et al., 2020). All at once, solar has huge potency too. Afif and Martin (2022) calculated that

207.8 GW of solar energy is available. According to the government report (Ministry of Energy and Mineral

Resources of Indonesia, 2023), 323.46 MW on-grid and 265.59 MW oft-grid have been installed and contributed

to the national energy mix. That number is increasing from the previous year. However, the number of installed

wind power generators is beyond government plan expectations, that is, installing 17.87% of the energy mix

from renewable energy sources.

2.3 Green Energy Ecosystem

Green energy ecosystems reveals a dynamic interplay between technological innovation, financial

instruments, policy frameworks, and local contexts. The integration of these elements is essential for fostering

sustainable practices and achieving the SDGs. The concept of a "green energy ecosystem" is increasingly

relevant in the context of sustainable development, particularly as the world grapples with resource depletion

and environmental degradation.
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3. Research Method
This study uses a qualitative approach focusing on case studies. Yin (2003) defines case study as an

empirical inquiry which investigates a phenomenon in its real-life context. We visited two regencies that have
solar energy program that initiated by local government(s) units, namely Jepara Regency and Rembang
Regency located in the Central Java Province, Indonesia in 19-23 January 2025.

4. Result and Analysis
4.1 Case Study of Jepara Regency

Renowned for its intricate wood carving industry, artisans have begun integrating solar energy into their
production processes to reduce operational costs and promote sustainable practices. This initiative is particularly
evident in Desa Senenan, Kecamatan Tahunan, where eight wood carving industries have benefited from solar
energy installations provided by the Central Java Provincial Government. The implementation of rooftop solar
power plants (PLTS) in these industries has led to significant cost savings. Artisans have reported a reduction in
electricity expenses by approximately 30% to 40%,

4.2 Case of Rembang Regency
Rembang Regency has also optimized its significant renewable energy potential, particularly from solar

and wind sources. One example is the innovative technology "Omah Setrum (Omset) Pintar", developed in
Kedungasem Village, Sumber District. This technology combines wind and solar power to generate electricity,
primarily aimed at improving infrastructure lighting for roads connecting village residents with economic activity
areas like farmland and plantations. Additionally, the rooftop solar power plant (on-grid PLTS) has been adopted
by the Village Office of Pamotan, Pamotan District, to support public services, and aiming to enhance the reliability
of electricity, reduce the Village Office's operational costs, and promote a clean and sustainable environment.

5. Conclusion

Jepara and Rembang Regencies are two areas in the Central Java Province that have shown an energy transition
in rural area and in the sphere of small-medium enterprises (SMEs). Solar and wind energy sources are mostly
aimed to minimize the monthly electricity charge and to complement fossil energy in Rembang Regency. In
addition, solar energy is used to minimize production cost for SMEs community in Jepara Regency. The presence
of fossil-sourced electricity energy provided the state-owned electricity energy of Indonesia (PLN) is not a hurdle
for developing green energy ecosystem in both areas.
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1. Introduction

Rural electrification in Malaysia has shifted towards standalone renewable energy systems due to their cost-
effectiveness and faster deployment compared to grid expansion. However, environmental impacts, alongside
rising carbon tax/credit systems, necessitate a deeper understanding of the carbon footprint of these systems to
achieve sustainable development goals (SDGs). This study examines electricity consumption in two rural
households in Sarawak, Malaysia, using energy loggers to monitor real-time data. A Life Cycle Assessment (LCA)
was performed to evaluate four electrification scenarios: grid connection, solar home system (SHS), diesel
generator, and diesel generator with limited operation. The analysis identifies environmental impacts and
highlights variability in energy use between households. By addressing environmental and socioeconomic
considerations, this research aims to reduce carbon emissions, enhance clean energy adoption, and support
equitable rural development.

2. Objectives
The objectives of the project are:

1. To develop a comprehensive LCA framework to evaluate the environmental impacts of various rural
electrification schemes.

2. To quantify the carbon footprint of four rural electrification scenarios, incorporating installation and
operation phases: grid connection, solar home system (SHS), diesel generator, and diesel generator with
limited operation.

3. To identify critical environmental impact categories, focusing on life cycle GHG emissions.

3. Methodology
An overview of the methodology for this project is elaborated below:

1. LCA Scope Definition: Conduct LCA within a system boundary that includes installation, operation, and
maintenance phases for 4 scenarios

2. Life Cycle Inventory (LCI): Gather data on materials, energy inputs, and emissions for each electrification
scenario and household.

3. Data Collection: Install energy loggers in two rural households to monitor electricity consumption,
complemented by surveys and interviews to gather lifestyle and energy usage data.

4. Life Cycle Impact Assessment (LCIA): Use OpenLCA software to assess environmental impacts.

5. Scenario Analysis: Perform LCA for each household under all four electrification scenarios to evaluate
environmental impacts specific to their energy consumption patterns. The final input data for OpenLCA
comprises of the annual energy usage of each family, measured in kWh.

6. Data Interpretation: Compare and analyze results for each household across the four scenarios, identify
critical contributors to environmental impacts.

4. Results and Discussions

Figure 1 shows the distribution of appliance energy consumption collected for Henry and Michael’s house while
Figure 2 shows their daily energy consumptions. Figure 3 shows the carbon footprint for 4 scenarios. The diesel
generator produces the highest CO2 emissions across every scenario. For both houses, the SHS appears cleaner
than the grid connection; nevertheless, the distinction between these two situations is negligible in Henry's instance,
whereas in Michael's case, despite having two SHS to supply electricity, the usage remains lower than that of a
grid connection. As electricity use rises, the benefits of SHS will become evident. In the Grid Connection scenario,
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both households exhibit lower pollution levels compared to the fourth scenario, in which the diesel generator
operates for only 6 hours a day.

HENRY'S HOSUE (2 ADULTS) MICHAEL'S HOSUE (5 ADULTS + 2 CHILDREN)
W Fan in bedroom W Fan in living hall ® Ceiling Light ~ mTV mStand Fan ®Fan in living hall ®Fan in bedroom W TV
® Light in kitchen ® Refrigerator mRice Cooker ® Ceiling Light ® Refrigerator mRice Cooker ® Washing Machine

2% 1%
2%

Daily Energy Use:
1.632kWh

Daily Energy Use:
3.536 kWh

Fig. 1. Distribution of appliance energy consumption for Henry (left) and Michael’s (right) house
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Fig. 2. Average daily energy consumption in Henry (left) and Michael’s (right) house.
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Fig. 3. Carbon footprint for 4 scenarios of two households

5. Conclusions

In conclusion, electrification using diesel generators is saddled with reduced comfort, high cost and high pollution
compared to other electrification schemes. The utilization of SHS for power consumption results in minimal
environmental impact across all scenarios, particularly when electricity usage grows, wherein the benefits become
increasingly evident.

6. Lists of papers and oral presentations

1. Xu Lingyao, ChiaKwang Tan, Hideaki Ohgaki, Cravioto Jordi, Shoki Kosai, Christopher Wesley Ajan,
Life Cycle Assessment of Rural Electrification in Malaysia, Poster Presentation, The 15th International
Symposium of Advanced Energy Science, Kyoto University Uji Campus, Kyoto, Japan. 12-13 December 2024.
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WA A A — RREES L NV R 7 ¢ VX —%fH LT 1 THz #51281F % CER H 7] O BFFF R % 1 E
L7-, FEL EIEERDOTFT 4 F 2 —= 7 RIZ L > T CERIIH K2 D 12N AT TH Y, FEL FHA
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R B Z FRFICHET 2 2 & T, BT IRORFRIRELZ L0 BREICFMMT 2 TETH D,

e BN
1. N. Sei, H. Zen, H. Ohgaki, and R. Hajima, iScience, 27 (2024) 111402.

FHRKY R b

[FmCHR U A ]
T Aoah, TRE ISR C BT RN EME T L — Y —RFET 2B T T ERBO#E
B, BEE 37 No. 3 (2024) 195.

N. Sei, H. Zen, H. Ohgaki, and R. Hajima, “Temporal evolution of electron-bunch length in macropulse
of resonator-type free-electron lasers”, iScience, 27 (2024) 111402.

[PgasERY 2 K]

+ N. Sei, H. Ohgaki, H. Zen, “Observation of coherent edge radiation for electron-bunch length monitoring
during free-electron laser oscillations at KU-EFL”, the 41st International Free Electron Laser Conference
(FEL2024), Warsaw, Poland, 2024/08/20, A X —¥%#

B flah, KHE B, & fiR, B RS, BURSUAEBHE T L — Y —NEET5E TN
FETGOMIE) . HAMBESES 55 79 KRS, 2024/9/18, HIHFER

T ACoh, ORI SEM, 4 k. RN AR, B B, mAE mSET. RIS mh Rk, B
E A7 Tae—vr b=y VB EHWZBERE T L= —RIRT O FIAREIC B
HWFFEL. HATRIMRT 2 5 33 [ H ATRSMR PP FER RS, 2024/10/11, HEANER
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(1) Photostimuli Reach a Selective Intermediate in a
Microflow: One-Shot Transformation from a
Supramolecular Co-Polymer to a Micro-Disk
Structure, Kaneyoshi, A.; Nomura, S.; Maeda, T,;
Kusukawa, T.; Kikkawa, Y.; Numata, M.
ChemSystemsChem, 6, 202400031  (2024)
(doi.org/10.1002/syst.202400031).
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Kumagai, K., Kamba, K., Suzuki, T., Sekikawa, Y., Yuki, C., Hamada, M., Nagata, K., Takaori-Kondo, A.,
Wan, L., Katahira, M., Nagata, T., Sakamoto, T., Selection and characterization of aptamers targeting the Vif-
CBFB-ELOB-ELOC-CULS5 complex, J. Biochem., 176, 205-215 (2024) 381715
[AEAFRER Y A B

1) RERALE, MREEEAG, EaRPE, BAINESf, AKEENRT, &Rl T8, FYEAN, kHZE K
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e, 2024 6 H, HAL
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AR R IGIS, 202446 A, W, KAX—

3) Kazuyuki Kumagai, Keisuke Kamba, Takuya Suzuki, Yuto Sekikawa, Kayoko Nagata, Akifumi Takaori-
Kondo, Li Wan, Masato Katahira, Takashi Nagata, Taiichi Sakamoto, The RNA aptamers against the VBBCC
complex, XXV International Round Table on Nucleosides, Nucleotides and Nucleic Acids, 2024 49 H, &
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[2] M. Maruyama, Electronic properties of atomic layer materials and their hybrid structures,
The 25th Asian Workshop on First-Principles Electronic Structure Calculations (ASIAN-25)
28-30 October 2024, Ulsan, South Korea (JB£izHiR)

[3] m#erk, Y FIZBT 5 2 RotERME OEFEEIZOWT) SRy SIS E s
SWFFEE 2 WOTEIRWENIFEO AR . 2024 4F 2 H, T4 . (BFF#EE)

- 103 -



ZE2024B-08
ONAZTEI VI RDEERTFHEIE L
3= il L 6T 0D BA 3

B KL, mE R, P AR

ISR NE NG Sl YRRy SR 5 S
2EA R L X — TR

1. K

YU TLENTNa=T =T FEEM (CSZ/ALO:) IFENT- WA E 2L, ko v
=T RA VT T MMEIOBETH 2 IREL L2 E LTMEITH O | FEHERAEME S L TOEA
VISR S TWD, LAvL, CSZ/ALOs IEF D F £ TIIARIENEZ -9, B L EEEETDH 2
ERTER, L2 -> T, CSZ/ALO IZERIEEZ 595 2 & T, B HMAI5RE & ARG
OFERFOFRAN TEMEI OB A HIFE SN D, & FOIMEE IZIE%E LWVREO A 4 %2 & Tl
Ktk (SBF) @ pH LIREZ FH- ¥ & BH—BIEHRICE D U VBRIV T AR (T /3% 4 M)
DAERT D, RBFFETIEY Y R 77 A2 MLEB X7 v AL/KBEEALEE % i L 7= CSZ/ALO; FEAR R T
PRCT R A MEABAN L AEREEZ M5 LTz, 5 6 2 A REEME CSZ/ALOs D SBF 72 & TNZ HBSS(+)
HIZRIT D T /3% A NERRREZ FFE L 7=,

2. Fik

CSZ/ALO; ZEMIZH > R 7 7 A MLBRZfE L, PEfE K OWZIE AT - 72, 1450°CC 2 R O BERk %
1T > 72, CSZ/ALO; FARIZ 7 v ALKFBERIZ L D Ee T~ » F o FAER & it L 7= 1%, Peydrds L ORI 2175 72,
CaAAv, Mg A2, UUVBBKFEAFT R EEHDTICEORISRKRZA L, ERBXO MY 24z
fEi 722 VT pH 8.20, 25 °CIZFET L7z, RO RISEHE T CSZ/ALOs Hifkz 70 °CT 1 HiZ{E L,
FIRFHATEIZ T N2 A MR S S, 5572 A KIS CSZ/ALOs # SBF (ISO23317) 72N
IZ HBSS(+) (7 =/ —/Lb vy RARE) I2365°CTIRIE L, EREmICHKITHT XA MNEKREE T
7=,

3. R

TRE A AR & i U 72 AARTEE CSZ/ALOs % SBF IZIRIE L7 2 A, BIE 1 HUWNTT /& A
MERDBIEE S I, 4 BURNIZT RZ A SR EBRE R A EZHE Lo, 612, SBFRIEHMIEL 7
DITON, TNEA PRSI BIZHKE L TWAERTABIE SN, ZO/RRED . o N7 7 X MLk
L7 bk FERET v T FHUE Z i U7~ CSZ/ALO; FARFE HITHHI T ¥ A MEEFTHESE D Z &
T, CSZ/ALO FMRIZ SBF T THELS N D @ T /3 F A MEEERMS 5- S 72 2 & 2353 h> o T2, HBSS(+)
(ZAERTEME CSZ/ALO; ZiRiE LT & 2 A, 318 4 HUWNTIEIT 3 A4 MERITBIER SR> 7208,
ZI1E 7 BUNIZ T NZ A NMERRDBSR S D Z &3 ainoTtz,

4. WXFERY A PBIUCREERY X b
[Fm L3R Y A K]

[1T Yuwei Wu, Shigeomi Takai, Takeshi Yabutsuka, “Development of Rapid Bioactivity-Expressed Zr-50Ti
Alloys by Surface Treatment with Modified Simulated Body Fluid”, Int. J. Mol. Sci., 25, 6587 (2024.05), &
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1T,

B R, TATARE ()« ERTEVEREMRAE) , A Thieidy, 53, 184-187 (2024.12), FEATH.
Yuwei Wu, Shigeomi Takai, Takeshi Yabutsuka, “Enhancement of bioactivity of Zr-50Ti alloys through
sulfuric acid treatment followed by modified simulated body fluid treatment”, J. Jpn. Soc. Powder Powder
Mettallurgy, FIlH.

[AEERERY 2 K]

(1]

(2]

[7]

HE W, 7R A MEHEEA Y N TLEMD NV =T OT N2 A MEREEICBIT D5~ 7 *
DU LMINO R, FR20E H AW Lyt ikl s, RN Z —a (EW) 2004 (2024.04.20),
M LERRZfi A H— (BT A w7 AL Z—) |

el R, mh RE, #IER R, TEREET SN2 A MR ) 7 RERT V2 =T =T 3
TEHEMEIOBFE] , BANA A~T U T VEREET 1y 7 H1REFIIERES, KA X —F
B O(EWN) 2004 (2024.07.27), FESFFALER K.

MoLIEK, @k KR, B R, [T N2 A MR ) T RERT V3 =T =T VI T EHEN
BEOAREMERIE) , BAY T I v 7 BB 3G 18RI il s, AN A X —mE (EW) 200
4 (2024.08.09), 1 BN K

HE W, 172 A MR W REHIENC K D AEREEE SR ORI ~ ER B L OB~
DHERZ B LT~J, AAL T I v 7 AWM W RHES F1 7 I A MRGER 671K IEHH
&, HrERE (EN) 504 (2024.10.11), & HFRGFIERT.

MROL R, @t KR, BIE R, T2 A MR Y T RER V2 =T =TV T EHEN
Bt 7 3% 4 MERBEORFE] , AANA G~ T U T AFRT R YT L2024, RAX—iH (H
M) 7874 (2024.10.28), B EEE > & —.

Yudai Watabiki, Shigeomi Takai, Takeshi Yabutsuka, “Apatite Formation Ability of Bioactive Ceria-
stabilized Zirconia/Alumina Composite in Various Kinds of Simulated Body Environment”, —fi%i#{H (|E
B%) 8244, The 22nd Asian BioCeramics Symposium (2024.12.3), Kitakyushu International Convention
Center, Kitakyushu, Japan.

Takeshi Yabutsuka, Yudai Watabiki, Soichiro Naka, Shigeomi Takai, Kiyohiro Yabuuchi, “Development of
Highly Bioactive Zirconia Ceramics and Surface Control Technology”, 7~ A % —gfiii (FEFE) 20044, The
15th International Symposium of Advanced Energy Science Symposium (2024.12.10), Kyoto University, Uji,
Kyoto, Japan.

Yudai Watabiki, Shigeomi Takai, Takeshi Yabutsuka, “Apatite formation ability of bio-environment
compatible apatite nuclei-incorporated ceria-stabilized zirconia/alumina composites in various kinds of
simulated body environment”, —fi%i#{#H (EFE) 20044, 9th International Conference on Sustainable Energy
and Environment (2024.12.19), Millenium Hilton Bangkok, Bangkok, Thailand.
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HEBZRAV /LA REREOEME LXHERLE
BELA 12, TA AT o=y b YLy b, BRI, KBRS
W 112, T 1, ARTH 0, FRE
AT ARG S
KB KR TSR
AR T
R AE T L — B TR

1. BHFFEDOEHB

7T RAwTak AL 20 AL PICRLER OB E L TRIE L, TOICHOMRITER, B¥E,
BREREDSBIZIEN > TE TS, HEEEIL, ZHE TIC—HEOMZEHET, 25 0H LWASEIC
AR IR KL T T A< RO, mHIEB LI a5 LD ZED CE -, &
7o, HEEE DO NV—TRERBGLE LT D 77 A~z HWT, il O ENSE DN e KiGE
DAREALIL, RRJET T A~V =y BERT HDIEEREET VI VRAEN @& 2R 2 L2 RHL
T 7o, ABFFERETIX, L0 KB 7T X< BUCAR) 2, ARETOT 7 A~ B FHA LT
AR ABAL, EHI A NRORT DI NAEROBE S R ED 5,

TRV —H TR CAEER b2 7T X~ il 2w AT 5 2 i X 0 ST ToiEMERR
RIHINRG AT OEH), TV NNERDONFICDT_ D DIEMET — 2 2B/ TE L LI
%o ZHETO, AP TORFEMIECTHFE LIk a—71d, 77 XA<FEE Y OKMETRB LT T
R B NIRRT DT P IAFRICER Y — L ip o, -, BEHHICE->THIFVH L
ARBEOFMHIISHTEDL ZEIRENTWS, ZTHHDHME YL, AFEHRBEORITICKRE RhEEH%
THLD WSS,

2. HEHBHBOEEDORE

W] SO 2 EEAR X ALER R SR D K TR E LT
Wiz, L L, IERMAES & AKFIc& LS
MRENERT D & BB G E L ARVEIRIGE
Sl RN S 5, @EE O V—T Dt %
S LT, EEmEZ KFIZE WSS EKERD
TICRRE LA OB AR~

Ik E RIS E L et ERICHIIN S 1
- EBIFES GER) L EMICERET 2 EME OKE) D
— %R, BE B, O BIRORFHE 2 ETH
| BEHEEM A K2 B 9 S BN R SV AN
BRONDERICI2 D, Jix, BB DIV A LB
FBEERANYTIHENRLZ o722 L 2R LT,
21257 D7V A X ERRE LIA TN e BB 3 L & C
WHZ LR TWD, EEE, WRERT5H L8
HFBEMOTEIZZEOBMEOHNIBO LD, £,
FINEE & B RO U Y — 2 B O T L
T IEEAERFEE 1T 4 IR LT 5,

fh)y. 7T A< LD T H VAR PVI-KI b2
7'u—7 b FORMEK) . ERLTE5
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R, EHEMOBENC LD BT NE W, ZOD, RN T T A< E T 5 70I2IE, R MRAT
HOX v v 7B I 2 TRBPLEND,

3. RIBEARTE{LRER

B2 U7 KB % 35mm > % — L2 3ml AT,
R AL 2 CTT T A~ BE 217 - 7=, SEMEmIT
X — L FEBICRE L TWD 2, MBS & KIGHE
& OEEROGIR, B % OV ORI EEL
an=—hvy METIMEL., Al RTERiRE
370, BERERIT 7T X~ O RS RER, Hesh I NG E o
mL ¥720 O av =—ERHEN CFU TH 5, FH% 30
s, KIBGEEIXIT E A EZ{L LTS, BRETE
60s (21X 3 HTDKIGH OW D3RR S dL, FREH% 2min
WZiEaa=—0EER Tl eote, T/hbL, 4l
DV AFIERE 77 A< PiL,. A 00 51T 2 40 60 80
BEEDE COISHICERTH D EHIfF T D, timefs)

R IREZE Z L TV D EMEMRIZEE L E % o » ‘

L — L ORI ORT T R B E T T, 7 7 A R LR O A i
WET T A~OREN 5 mEETHLHDT, EREn

TACFIE R 22 EXY o T VKE CRGRICHEIE SN2 L EEWRT 5, thorREtEE LT, T X<
PRSI X0 KIS KBRS SR ST, RIBE D ETISEIIN -0 LitZewn, 68, 7
T AW B OV o TIOVEERN . LRI T>72 DBD 7377 A~V =y bW RELFERD
RRIZHEART, IS TWD Z ENRRWE STz, BOBEDKIGE O RELZBE LT 5 alEElE
N0, SHOMEEGTH D,

Surivial rate

log CFU/mlI
o — ra w = wun [=2] ~ (=]

o

[RgaxEERY 2 K]

BABK, AT, PR, “R&E NICBIT DKEMEIZL DT T A~ 54 & 2 ORI/, | 55 41 [B]
FIRAxTuky o TS, M6 H 23 A, KLKR(RAZ—).

H.Matsuura, L.Guan, T.Nakano, “Basic study on pulse discharge plasma at water surface”,, 16th
International Symposium on Advanced Plasma Science and its Applications for Nitrides and
Nanomaterials/13th Asia-Pacific International Symposium on the Basics and Applications of
Plasma Technology, March 5, 2024, Gifu University (AR AHZ—).

RN, R, 74 AT =y >y "NV, "KE—=Fy NERHA LT 7 XA~ BGi R GHIE DR S
L8 T ENS B SR AR S, 2024 4E 3 H 22 A AURCERTTK.

L. Guan, T.Nakano, R.Asada, H.Matsuura, “Generation of plasma by water surface discharge at
atmospheric pressure and analysis of its characteristics”,,b5lst International Conference on
Plasma Science/4th Asia—Pacific Conference on Plasma and Terahertz Science, June 16-20, 2024,
Beijing (R A & —).

BAMR, A BES. 8AHE . FKEES, I E AN, “Plasma generation by gas—liquid discharge under
atmospheric pressure and detection of its radicals with their environmental applications”,,
5 85 [ B F KPR 2, 2024 4F 9 H 16-20 B, HiB (RA X —).

RN Bk, REFER, HHEBE T, 77 AL AT v RCKIET Y T AKIEO R,
7T Av - BRGTERE AL EHESERE S, 2024 45 11 A 17-21 B, e (R 2 2 —).
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=2E - ST R —FTHRICRT-EFDEOER MM
D fZBA
NIRRT L, N 2

WEBOR S A B 2 B e i A L2
2 FUHR K L — B TP SE AT

1. AFEDEM
1&m% EDH—RTF ) Fa—TR2 RIWEDRFawE iz ¥ ok /) BEFWEIx, KKk
PEIZ BT O CIADNRIZ L0 kA R BRRWE TR 2 R, Jxilt, BN - TR OIC K> Tl —

Zlf‘/‘i‘/ Fa—7ICBNT, i+ (B & ELORERE) I X DA BR BB AL I
(Nishihara, Miyauchi, Nat. Commun. 9, 3144 (2019)), Z OZIL. BUEHZRBIT 2 HT-72 &+ 77
FRHIHE L LT RV X — D@D « mEIEFI A~ O THEMES IR STV b, ABFSETIL, bk 1
B OBE L ICH~OBEIE L2 REX., I—R T ) Fa—T0HEETYWE CTh L HEEESE
TA TNz F AR (M) IZB T DENE S OMBEZH LN T 52 2 HNE T 5,

2. MEOER
R DIEES 7 1t 2 Tlh, ZHENZIT Shockley— Quelsser(SQ)Bﬁﬁﬂézb\i)ii GIRA D D 7=
w@%#iﬁﬁf%ki%ﬁ%f%éo_ﬁwQﬁﬁ%ﬁxét L INET, Aot ﬁ@whﬁ&

atekkx 7p T T a—FNERE éhf%tﬂWfﬂ:ﬂﬁb%wﬂbtﬁizw# LTIV —%
FAWT (REBELEBFEF DO REX Y v I~ v F L) IREI OB IZ A LU, ELAHSE IR
T5Z L TSQRFLL EDONRBGFEOND Z & DB FmaIL ﬁ%hfwéo&mﬁﬁm%wtmmziy
K —% RET D HEE LT, B i iéﬁm%#%ﬁéhfwéoLﬁb\%ﬁ%ﬁm%®%ﬁmﬁ
TEERICH LM/ > T D DT Tt <, it ARV 26 L, FIHT 2720123 s 72 5 B
DLETHD, ZZ T, AL, R—7&Nn7-HE ™M 28T 2R R— 7m/@ﬁm%%$&
BRI, B ¥ AR —T e 03, BT L ELOFERETCHLIE & F—7Lexx U T IC
FOERENZ7 VI EREEED o —L UV MREREDLETHY, R—7IN7-HE TMD D)5
Beth % X AR TIREETH D, R TR—Ta it h—RrF ) Fa—7ICBT5iE Il
wERETHDLN, F—E U7X VRELZES ICHIE TX 25803 H 5,

3. KER
B, BURIORT X907 T > 7 55t LA %%@oiém%4mm ANUE J¥ (I

h *© w3
H(T) =WL UC) oy
ZTCh= Wmmifﬁ/amﬁ> CIINDEE | kIR LY~ ERTH D, HIE TMD OB
%@%Hmét i, EFN@@W%#%J%?MiEV I T, EFT. RBERRTEHWT,
ﬁﬁﬂm%aﬁ2ﬁn¥%W TR D SEO RS RAX A B LT

1) = 5 Il ()]
Z T, eldFERK. ﬁﬁ%@%%®@&%%? Wi, HRAKXDO AN KB HE T OF
%%ﬁ%ﬁ%btoﬁt%ﬁ%ﬁmy®ﬁﬁﬁ %ﬁﬁﬁ’aihé LD, BARM G E T
%ﬁ\%E?&%kU?Kié7;»iﬁ&@ﬁE¢ﬁ%Tﬁﬂﬁu Lo, pErR—7er
D7V — R ERD, ZO7 ) —BEEOERERS Z L TR O AT MVBEEBE LS,
AR — T v o OREEIRRE T I RAUEFEERIS 2 A7 M TRIT LN TEDHDT, D
FER. BERIILLTFO L HIICARY FABEBTETZENTE D
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80,F

n(w) = 38"0;‘ Ax(@)
ZIZT, ExiFF v VT BENE X ORIE AT RV — A FE AR — T v o AT SOVEK
olTEBETLa L X 2 ATHD,

[ 112, IREEDS 800K & 1000K OZGFEIZHONWT, HH=HD X ¥ U 7V IREKRFEOFHEERZ T, *
Y UTEEITZ7 VIR AF—E 2N TRLTWS, £72, Fv U TERENY 0 OBE ORI
TRAF—ZMEOFAIZ LTS, X 1 205, BEREE T (R—J782) 23V F—DOMETE
— I EEE R T I ENDND, T U TERENNSWEECIEME FIC 28 EER L, S VT
REDENT HI2200, EF&Fv V7T OEAGOERETH DL 7R —7 v 12 L 2B I
Ebod, ¥z, v U TEREOEMIED, =27 BRITIESHRICRD, E—ILEITL Y K7 b
L. EBICE—2OESITRDTHZERHLNE o2, £ IBEO LI E— 7 OF S 03
PIHZ Eb ol

0.6}
0.5¢
0.4+
1303}
=
0.2¢
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0 - - - 4 00— _ . . -
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T=1000 K

X 1 HiJE TMD O fiht

4, THXERFXIV AN BXO TOEEEY R b 1221 T
(R SCFE Y 2 M

(1) Satoru Konabe, “Anomalous thermal radiation due to the chiral magnetic effects in Weyl semimetals”, Physical
Review B 109, 085145 (2024)

(2) Satoru Konabe, “Exciton-Polaron Thermal Radiation in Two-Dimensional Semiconductors”, Optics Letters S0,
77 (2025)
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HMEAIRILEF—RHICEET I ECTFRRAL
AL HAAIREITO—T

Vet B, BRI Sk, BN RE, MK B, P e

VREAR K
2R o L — PR T AR SR
[FrEE R L BH]

MR, BEfR> & /X7 B T & OBEREME AR Sy 1 DRFZERI 22 J8 Bl B 2 b (T EE 9~ 5 2 & CTlE s
PEZleoTD, THOAEERDTFORZEMPRERECREZLZHENICRA L Z L TahiE, &
MR EMBIG RS 2 ECRERIMAERGD Z N TE 5, MRAHFEREICB N T, ZNETIC
bR IR T DA A=V ZIERFA ST T2, L L, EMIRNO LR 7O - 22/ 72
HEIRERE O K MIRTZFRCE EN TN D, ZO—RIT, MiLE &84 ES 2 NIEEOERS 152 K
SRDFE F TR - FRITT 272D DY — L3 N
DR EHATR OB L SICh o7, FHED ‘°“°"°“""’

D FEE DG B AR rTRE 22 A58 > — \ i}
NOBRFENRETH A5, RIFFERET t’. {)
. VY TRERE RN TE A RNA D 0 % &Q

PEEIZHEB L, MRS EET 2 NIEME A
RNA OHIANEIIE 2Bl T AR K1, #6tAW e —7 L RNA 7 7 X ~—%FH L=
O % B, RNA SO E

THE TICHEA T, Hix DGR TER RNA ZHATREZ /Ny 40t 7 e — 7 DB% 217> T
& 72 [Chem. Commun. 2011], ZO7 7a—F TiL, £7, #L7 = F ¥ —BHQI 7 FIZBFMEEZ A
T5RNA 7 7 H~—%@ T 5, ZORNA T 7¥~—i%, BHQL ICX Vi tEnTnad Mesh—
BHQI 71— @ BHQI #4312 fEA L, BHQl 7 = F v —& L TOMREZ N5 2L T, 7
H—7 Ot a RIE S5, BHQL T8 AV RO SO 2 Wt T 2 MEE 2R 072, fhx e T
DOENETHEER) RNA 77X ~— %8 eAiE#%d 5 2
EAREL oo (K1), E2HFEH L. ZDRNA
WAL A W ILEM A N TR O mRNA & Bt
BE 72 7~ & % B L 7= [ACIE 2015, Chem.
Commun. 2018] (X|2), Z®JFikiX, BHQI ik
RNA 7 7%~ —\Z X R ARG 535 2

2. HeLa A#1aPN mRNA ORI REFED AIH
LT AEMIMNIZE T BNTEE S Y RSO TERIE 1 (oo Commm. 2018) HPPOREE

LW TETZ[NAR 2021] (X 3) .
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[ 51k & EBRAER]
ANIEBRT 77 ~—IZXk% RNA A A= FHEOBR% -
ZAvETIT, AEEFRIA - LEBFZEB R AR L

\ /J\ \%Egjﬁ:'ﬂj/\%7 U*‘7 & RNA 777 577\_4 (a) gg?nﬁzgp—j‘gg\g\:f\\\\,,,i (c)Ti?)T?’ﬂ?::jﬁé‘?ﬁﬁﬁ
D NTERE RNA S04 L8 B O v 4 B \/
L. ZOpRE EERORFRC s L CE e, 2 e S o
Lo, B D 7 CThd RNA T 7 HZ~—D%) 87752 I

In vitro selection
FENV/RENWZ EZFOLEMDOKE, BEED ' \\\“/// (@) GTFIFY DA A=
RNA 77X ~<—IZXVAELDH NI 7T T RaEt
DER T, FiEO AL R STV, ARAF
FRCIE, MIIRN TRED DD T ED/N WD N TR
TSR — e L. MR
VARG L BT 5Tt % 3. BHQ177°§'<7~L KB H U RTERERH (a)

RNA OAERENBIEO KRR FBIRZRBLT 5, B BHQI @i —7 & ¥ o <0 BR#T — LA ORLE
T SN EIME RNA 7 7%~ — 12 iesm ORI Y S7 BEORITET /L (c) in vitro FHRIZ

S . A 5 . BUDTIFUHRTEENRT IV () BIE
D W RNA & BERIICHOLT SAT D288 o7y om0 S/ Y (Nucleic Acids
W cx7-, 5%, ZO&K/IMERNA 77X ~—%  Res., 2021)
HICANTHERT 72 ~—{b L, &EBERTHDL AL
il % FEZ LT SRR IR RNA A A — 2 U ZIEORENL 2 A,

: ANLEBR 7 v — 712 X H1EH) RNA 388

ERlAN S X7 BRI, BHQL 7 = F v —L Cy3 Aarva s — L7 ve—7%FHT
5 (X¥3), k7 m—7136M%, HPLC TR L, LFEF]HEL MALDI-TOF ~ A 2L > TH &
ZUPE LTz, RIFETIE, AR v —7 2R U7l B & 24763 2 NTENE RNA OB iEBI S35
D% BT, Invitro ZEBR T, 2/ RNA % @\ ERRIME CTRET 5 RNA 7 7 %~ —DOi%EHIc
R LT, 5%, ZOMREZERICNTIER T 0 —7 OEMEITI TETH D,
D HIBEN RNA A A=V 7~ H 2 Rdt

HEEE L. TIEOAMEZ MR T D720, £3, /ML RNA 7 7% ~—% small RNA JEBI~R 7 7 —
T % pSuper |2 L 0 MIFEAANIZIEEZEEL L, AN mRNA O#lE% BT, §5IL7-—RNA 7 7%

— IR NTER 7 2 —DFEFINE, EFEFI B DNA v — 7 o —2 X 0 83 5, 5 54172 RNA
T A = —OREECYIFRRRAEIL. BN TR RNA 28 IS T& 5 2 L 2R L, 4%, 2h

(ZHENE L TV D AEMIBIN G B 7 7 F 2 mRNA OBIEESEMEZEIZ, B 7 7 F 2 mRNA OARMIEA

HEBEEZHAALDL TETH D,
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H—ARoF/ Fa—TDRABIFEIZE TS
Lo BRRER AT DR

TH OBR, OB AP, RS, MHERC, ERERERE?

VR IR ST T L 2 —
2 B R T L 3 — B TSR AT

1. TRLEWN

VAR, TEHEAERICBI D IoT #8s, * v MU —2 &b, T—2 o=l THEHENTWAE
FEEIE O L B ITBEFENTHIM L THBY, CO, DEr= I v g i ARICH T THEREIOEIE LK
BIZ LD ERAZE XN~ RRDHENT NS, —T, BHRE RO - OIS %2 & > ERE
A& D FEEMENT 21T 9 BRI, TERDRIMREE 2 W=V —F 7T 7 4 h A T 72 EOBGHAIF LT
1322 R o FREEIZ IR & 2 728, WG S N IR 45 A Z2E T 5 & & NS FET ISR A2 8 -
7. T CARBFETIE, TERDOMBITIRAR 2159 5 m 22 My g 7 iR E FHASRE 2 4 L7206 0 117
B — R T ) Fa—T 7 4V AOREEMIEHN E T 5. EEE TONENS, h—KRoF/F
22— TR T AV EADT v T AR — g VRN OERNS ORELEFIHT S Z LT, JERE
FHE LCRIHTE D Z Ebo T,

LAEFEO R, H—RrF ) Fa—TRREE T ¢ L a2 R0 T T AR T O SA A 2 IROT
ML UCEHAIL, FEPEREE, IREEREE, ZEMAERFHMET D

2. EBRE

AWFFETIE, EAADKI 0.7 nm OB AR E B — R o ) F 22— 7 (LI F CNT) DANLS BRI %
AWz, WBIAEEAWD Z &T, BRI OB ¢ L A& ERLL7ZBN(X 1(a). AiEHAO
AT VPR BICVERLL 72 CNT MR 7 ¢ L A28 mm AICEIE L, Y7 7 A 7 Eb BICRE Y £
7o, W77 A4 TR EET I v I e —X—TNETHZ LT, CNT BT ¢ L A% BV L 7=, CNT
MRENE 7 ¢ L AOREZ LS ERN D, K IONRT 2 IRTIENA A=V TR RER N FEY AT
LEFETHET S Z LT, BB 2RG L. &7 InGaAs # g TldZe < ZffiZe CCD Tl
TXAWEHECHELIT->7-. CNTHHEE 7 4 LADT v a3 "— 3 %Y (BLF UCPL) %
DOIRJERAENE (LI © 1064 nm, ZEVEIE : 800 nm 7> 5 950 nm £ T, REHMINBNEIE « RIE~#J 430
K) ZHIE L, SCEEFHNOMEE & U CRRHRE, REOMFRE, Z2eMt23Em L 7=,

a b M2
(a) ® - ) 2D - CCD
106f§2

PCX2
LP Filters ==

SP 950
LP 800

M5

mmmm ND

pCX1 M4

» 2.0 Bs ] I 7 M3
I NU—— 50X 50X
TS B R 0 2, U,
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[ 235 3CHK]

[1] N. Akizuki, et al., Nat. Commun. 6, 8920, 2015. [2] S. Aota, et al., Appl. Phys. Exp. 9, 045103, 2016. [3] T.
Nishihara, et al., Nanophotonics 11, 5, 2022. [4] L. Marciniak, et al., Coor. Chem. Rev. 469, 214671, 2022.
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Optical properties of high-quality two-dimensional
heterostructures

Wenjin Zhang', Kazunari Matsuda?, Yuhei Miyauchi?, Toshiaki Kato®, and Yasumitsu Miyata!
! Department of Physics, Tokyo Metropolitan University;
? Institute of advanced energy, Kyoto University;

3 School of Engineering and AIMR, Tohoku University

1. Background

The use of nanomaterials is attracting a great deal of attention for device applications such as highly efficient
energy conversion. Recently, van der Waals (vdW) heterostructures, which can be created by stacking 2D materials,
are attractive because of their tunable physical properties. However, conventional 2D materials are generally
prepared using micrometer-sized flakes by mechanical exfoliation from their bulk crystals, which severely limits
their practical use. Recently, a plasma assisted chemical reaction method was used to fabricate Janus monolayers
of transition metal dichalcogenides. These asymmetric structural materials have a built-in out-of-plane potential,
which possess various novel properties, including piezoelectricity, nonlinear optical response, and long-lived
charge transfer excitons. In this project, we used this method to prepared MoSSe/MoSe: (or WSSe/WSe,) Janus
heterobilayers from chemical vapor deposition (CVD) grown bilayer MoSe, (WSe>) which has clean layer
interface and controllable size. Optical spectroscopy was conducted to characterize the structures and optical
properties of the fabricated heterobilayers.

2. Experimental methods

Bilayer TMDCs, including WSe, and MoSe,, were synthesized on SiO»/Si (SiO; thickness: 285 nm) substrates
using CVD method. CVD-grown TMDC bilayers were placed in a quartz tube with S powder in the upstream,
then, a hydrogen plasma assisted surface chemical reaction was carried out under room temperature conditions
using a radio frequency power source. Optical images were recorded with an optical microscope (Nikon,
ECLIPSE-LV100D). PL and Raman spectra were measured by a micro spectrometer (Renishaw, inVia) with an
excitation laser operating at 532 nm.

3. Results and discussions

Figure 1a shows the schematic of experimental process. After the H, plasma treatment, the transition metal atoms
(M) were covalently bonded to the top S and underlying Se atoms within the top layer, resulting in the formation
of MSSe/MSe; heterobilayers (Figure 1b). Owing to the smaller lattice constant of the upper Janus monolayers,
the present process leads to the formation of moiré superlattices from nontwisted bilayer MSe>. An optical
microscopy image of a grain composed of monolayer and bilayer regions after the plasma treatment. The optical
image shows stacked triangular grains of different sizes. The same orientation of the triangles suggests the
formation of 3R-like stacking (Figure 1b). As shown in Figure 1c, in the bilayer region, the A;' mode of MoSSe
at 290 cm’! had comparable intensity to the A;'mode of MoSe; at 240 cm™, whereas only the A;' mode at 240 cm
! was observed in the pristine bilayer MoSe>. The PL spectra of the MoSSe/MoSe> showed two typical peaks
corresponding to MoSSe (1.65 eV) and MoSe: (1.47 eV), which differed from that of the bilayer MoSe, before
the plasma treatment (Figure 1d). The optical spectroscopy suggests the successful fabrication of Janus
heterobilayer TMDCs. These Janus-based heterostructures provide a long-period moiré system with built-in
potential even for nontwisted heterobilayers, allowing the future functionalization of confined and correlated
electron systems.
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Figure 1. Fabrication and optical characterization of MoSSe/MoSe; heterobilayer. (a) Schematic of the conversion process
from bilayer (2L) MoSe; to heterobilayer MoSSe/MoSe, using H, plasma treatment. (b) Side and top views of bilayer
MoSe; and Janus heterobilayer MoSSe/MoSe;. (¢) Raman and (d) PL spectra of the bilayer MoSe, and heterobilayer
MoSSe/MoSe:.
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RARERBETFZHEHT 5 RNA BRI ITORASE

ORI T, BT S B WAL BN BRI S e 2

LA ] R BRI FE R
2 UK v & — B LA SR

(BFEF - ARl 47/ In DNA RNA YVINOE
HEHATH 7 ) — o InoEehR o L ¥ —
ODE?EE - FIIH /X\TA %, BlaFRICESNT . ? R oy *
AREND SESERF U RIEOMBEIZL - > )y—»r p = <_;.“'A'
THEINL TS, FMIE, =% ¥ —0 Ltk <““*
PEAE - FIRZEYNAT O 7=dlc, X U7 ED R =
LR OHERE & BRGSO FHER 0 BE B TR L AT
LTW5, 2%V, BEFREOBEBETHY R ERAIFED) A-to-| RNA fRE
?g?*ﬁéﬁ‘ﬁ%ﬁ EHLE&’Z?TC“%%’L@: #Hiﬂ@ljj@:li 7;7'(2)// fN Ngn :/(J/ 5 g
X —REE - PR Z NAICHIET 2 2 &2 KB o) A, AMRNA o
THEL 72D, Tk D REHiL, ¥ 0B b R =

] ]
0=P-0 0o=P-0

FoTHEINIZRXLVE— AT LD ' '
TR 5 e lc L EE 69, AREFIFE L
HHWEDAFER, EMDO =RV — AT L 1 RNA FREEHEHE L RNA SRR OMEE

EAERFET B IO b ol p Ly R (RAKERAD At07] N WALHEAD |
o ottt - AT 70 RN

WISHTE 5,

ZHVE TIZ RNA fREEE M & 3 586 s
Fiff (RNA REEANT) Z#BR L&, b N2 TemEAEMITIE, RNA L)L CHiFEELYIE 4 25 #a
T % A-to-I RNA fREHED ML > T\ 5, Z OMEIL, MIRPNICNTERICAFIET 2 RNA fdlER (&
AREFERT T ) 2T 7 27 —E :ADAR) I & » TG 23R ERIEFEDT T/ v (A)
ﬁ%/vyﬂ) B SN A ATH D, mRNA ETHEUZ LI, ¥ oV EEROBICT T )

v (G) L LTHE#ESNDTD, A-to-IRNA FiEIL RNA LU D A-to-G i fn 22 5 & i 7 h e %
B, F R EOBREENETHZ ENAEETH DH, Fexld, ADAR ORE & 705 RNA OMEEE# A
# & 1T, ADAR @ RNA FREIETEZ A RNA IZFFE L FFE DOEZIZ A-to-] RNA #RfE 2 E AT 5 RNA
fEEE (AD-gRNA) ZBH% L7z (X 1), ABFZE i, RNA fRERIN 2 MBS H oA+ % 2
& T, MR O R LX—FEA - R &2 NZBRICHET 5 Fikimoss %z B9,

PEHD AD-gRNA (X, 1) RNA & DOFEG B NA 7 U XA RKFGFET D72, BRI AEH
&GP ICFEET DAL, ADAR 28T 5 Z ENNEETH D, TDd, TR TR
ALJED DBHRIZ X 0 BAHDELIC RNA fRELZFETERWEANH D, 2 TARIFATIE, RNA
ESEREIE D FENEAL R OB S & ASR 3NA 7 U XA XL THERR S LD ARSI (D-dsRNA) &
ARR (A-dsRNA) D >0 " RFMEFEI TR SN D Z EIZEHL (M2a), 7 F B ARNA %
FAWT - ASEEE T OEY 7T/ 3 v % RNA fRET 5 HIEIOGH TE A0 &2 REE LT,
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[EBFE - R

« ZASEREEDOERT T )% RNARET S HIEOHER

Pk D AD-gRNA [, FHHHAO72ECS TR RNA 2385k 4257 > F & A5l (ASR) & . RNA Rtk
F#5% ADAR LFHEAEA L, MRETEMEZ ZIRNICHELE T 5720 D AT Lb— 7k (ADAR F5EEK
ARR) THEELEN D (X 2a), AHFFETIE, RNA S EL B A & D FEAANL B ELY] & ASR 2384 771
A A XL THERR SN D RS (D-dsRNA) & ARR (A-dsRNA) D >0 KEHEE TR CHERR <
NHZEICER Lz, ZORKMIL, “ARBEEERICHEET DT T /) ¥ 2T 256, BT
DFAET 5 ARG A D-dsRNA & L, EHESIENA TV XA X557 F ' ARNA & H
WTCHTHIZ A-dsSRNA 2S5 2 & T, BT 7/ VI RNAfREEEZFETE 5 L5 27 (X 2b),
ZORFEEIET B2, X 2¢ [ZRTET VIER RNA (182nt) &7 > F L A RNA (19nt) %Gt
L7z (¥ 3c), 7T A RNA FEFIE P L OMFEE T T, M2 ADAR2 % H\\\ 7= in vitro RNA
ERUSZATV, R RNA O A1-AS OFfFEEIA 2t L7z (X 3d), #5R. 4RI L7 fE Tid, Al
VIS D4 TENL THREED R ST, Fo, RERIINEIZ IV B> Tz, LEDOFREREY . 7
VT A RNA IS LD EEREAL LA A E 2B S E 5 2 & ¢, “ASEETO T T vk
MIETEZDHZEEWOMNI LT, 5%, WEMCRESND T T/ v OfLiE L 7 F & A RNA i
B & i b3 5 2 & T, 7o/ RNAfRERME L OSHTE 2R S 5,

(a)
target RNA
3!
"7&}?4( .
q Antisense RNA
()  _ (d)
0w
") ] 100
§ - @ antisense RNA (-)
(S 801 M antisense RNA (+)
=
(=)}
o
PR Ll
= - E: £ 401
% A “ | Target editing site
a- g -
S pal Target RNA (182 nt) 20 -
5' -GGG GCUGCGGCGUGCAGUGCUU 3
RN | LEL 0 1

5'-CGACGCCGCACGUCACGAR- 3'
Antisense RNA (19 nt) Target edltng sntes

2 TUFEUVARAZAWEZAGFHEETOTT /i d 5 RNA REFHE

(a) 7€M AD-gRNA & AR RNA OB GIRBARK, (b)) “ARSMETICIENT 7 & U DFET D%
fJ RNA &7 > F & A RNA OBEAEREERX, (c) T /VER RNA &7 > F & A RNA OELHIFE R,
FRMTRIR DT 7 ) 2 AFKRF TR L, TRENOMEIT EOBFTRT, (d) in vitro RNA RAEMTHR .
7T ARNAFEGFET, HFIETIZBT 5477 /2O RNA fEEIEGERT,
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EFYVEA R TITIVICK S-S  FHEEEDREH

A IR, R KGR, wN R, B

UHTR RS B AR ER BV EPE Y 2 T LRI
2R L X — L LRI
SETTR R LA LR S AT L 70 75 2

1. IZC®IC

TR, TR —EOK R R E~ORE E LT, BAEMRERT LT —OFHNEHE L 72> T
W5, BIE, TR FX B DL ZAba BB O T D28, ZIUTHE 5 IERE A A OPEHRE IR
FBNEA M E LT EL TS, — TR —FEIHIMEAICH Y . B nlie/e = %L
F—EIR~DOBITNRO LN TN D,

HAMREZ XL —DFTYH, KA L — 3G ENE T TR TREtEIcEN S 72, FE
PRI E LCHE SN TWD, TORRMFIAIICIE RS NEECH D, WREERME L1,
KD = F—I20 U TR & Z2Hl# T 285 TH 0 . KELOm =30 X —k CRILE %
EH DD, RIMETOMSREMZ D Z L TR LRBRIFANREL 70D, T OHMIIEVEEE ¥
T (STPV) CME/KEAKbL7: &, Hax RIGHSE CIEH SN TWD, STPV A7 AT, KEtzak
WM CRA R — (2B L, PV L ZHWTREZIT O EMABRERHA I TV,

LU, TERD P B PUME RGN 134 & S CROEDHE L <. E2BUTHI &V 5 EN
bole, FrfErTRe/e KIEEFIH 23813 510iE, iS5 eflE 7 m ' A CRa X M Offif ki@ -
MEOBZE RO b5,

ARFFETIL, R ERIRVE RIS & LT hH—AR )/ F2—7 (CNT) FEICHER L=, CNT
TR TR W Z 7R U, Z LIS ORI TIIBS MR, £70, BZEMEICBEL T
%o ZORMEEAN L, CONT EE B2 B 25 2 & T, 5 7 CiEWE BN 2 WINAS
I TX AAREMEDRNH D, AW TIE, Va2l —ar tFEREZEUT ONT EOELMEEZ R L.,
BT 2R R BRI R G RN D EE & ERL 21T 9

2. HEFHER X OHEREH

AL TIL, B—HR>F /) F=2—7 (CNT) % 7o 3 R U RIS R IR B O 3 5 & Bl A 1T
ST, REEICIE, BREREAIEANTE (RCWA) Z AV, IR KO R 2 E H L, MERERHm L
(FOM) |23\ CTHiitf il 2 P E L7z, MOERREETld, ONT IO & RO A A D 2 it L.,
()W JEH + CNT I (2 @) . (2) W F5H + MgF. + CNT & (3 J@#iE) . (3) W JEMK + MgF. + CNT
5 +MgF. (4 @) (K1) Lz, FHRORA, CNT IO 7405 & o TRz L0 |
4 EHEE TR b EOIREERME (FOM=0.78) Z/rL7= (X2), 26D AND, CNT O SE 2 RHE
EIENT 2 & T, bRl BB IR KRG I B DR EE N FIRE CThH D Z E B B b T o Tz,

3. EBHE

AR TIX, H—RF ) Fa2—7 (CNT) a2 ERIRME KB W IA E 2 ERLL . 2 D)
FRHEAFHM L7z, £, (103)DHE—D AT VT 4 CNT 27 V7 a~ 87T 7 ¢ —43Bk TR
L. EZEEEEIC L > TR L7z, fERLL7Z ONT Bd, 7 7 A4 TERB X O&RE Y v ¥ v —ICHRE
L. #EBEEOREIZHN -,

WIZ, WHERB L O MgFJ@% A /Xy & ) o ZiEEAFBRICIVREL, 28 (W+CNT), 3/ (W
+MgF2+ CNT)., 4J& (W+MgF2+CNT +MgF.) OB ZERI L 7= (1% 3), 1ERI%., BRE & FEpEfih =
WO ERS CHRIE L, 3XEHE & ORRZEZ R L7z,

NSRRI IC 1. UV-Vis/NIR 43 063FE L O FTIR 6t Z2 v, BBt RO R B L OGR4
E LTz, TR 0 EE L, KIET —# 0 BRI X OB 2R U, FHERER & i L7z,
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4. WHRLEBER

FHERERTIL, CNT103)EE V=28 (W+CNT), 38 (W+MgF.+CNT), 4 & (W+MgF.+
CNT+MgF.) OfEiEE Il L, B AT 2 & CRESEIRMEN N BT 52 L 2R L, FFc, 48
HEJE TIX FOM=0.78 Z 3K L 2.0 pm LA T OB & 688 T W IR 227k L7z, PDD (Power Dissipation
Density) fi##T OfEF, CNT BED L 13508 & MgFJ8 12 L 5 0PSB R#IREOm Eicw b LT
D ENIRENT,

AT EBRRER T, FHREMAR L FRRIC, 4 BREED R b BV ESERELZ R L, BRI TO
W ) B3 HERR S AV Tz, FRIS, BIE SN2 L OSSR RO A7 MU, BHRERERERV—%
LTz, S HIZ, PDD fEHTIC K Dt v ¥ —44H . CNT(103)EN TORINA TR 70D Z & &R
L, #tETRE =B L7, 72720, FEBE L FHBEMEICO T RERN RO, ZDJREIE MgFX° W O
FEEEOBITENFHA THWEEE L R b 2 iIcL b0 EE XD,

PLEX D ARAFZETEREF L7z ONT IE 4 H W 72 R SR ME RIS BH L, Bl - FEBR O C &
VMEBEZ R T X 7o, 4121 ONT B0 K Al i O A MR 23 AR & 72 5

—— 2-layer
—— 3-layer
> ——— 4~layer -
= Ideal
(3
2
MgF, L%
>
CNT(10.3) =
E_ 041
?
MgF,
2 202}
w 0.0 i
1 10
Wavelength [um]
Fig. 1 4-layer structure. Fig.2 Computational design.
1.0 T
— Simulation
Experiment
>0.8 Ideal
=
3
uEJ 0.6
z
E 0.4
202 L‘
0.0 L
1 10
Wavelength [um]
Fig. 3 Fabricated device of 4-layer. Fig. 4 Comparison between computational

result and experimental measurement.

REA%E D R b

1. Kana Suzuki, Kota Matsui, Hengkai Wu, Mioko Kawakami, Takeshi Tanaka, Hiromichi Kataura, Taishi
Nishihara, Yuhei Miyauchi and Atsushi Sakurai "Development of a New Method for Controlling Thermal
Radiation by Quantum Metamaterials", The 15th International Symposium of Advanced Energy Science, 2024.
2. Kana Suzuki, Kota Matsui, Hengkai Wu, Mioko Kawakami, Takeshi Tanaka, Hiromichi Kataura, Taishi
Nishihara, Yuhei Miyauchi and Atsushi Sakurai " A solar-selective absorber based on carbon nanotube films", The
15th International Symposium of Advanced Energy Science, 2024.
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FNBEBEBEFL—TF (2L 5 5AREEEDORADNRDRE

N

I

Wi =", W, FEEERRR !, HHS0E, EEE
R IR RS DN
R R L — LT AR SERT

M

[WF7Ei5 5 - BN]

7T NGPERE L, AR O EE & e IR A R T AN AT 4 VBB T AT A VT T
— 7 BRERT B, O BHIRIRTIE., B OB L L CERR A I = B ViEw s — R iThbn s

N, WENROLNBRWGEIL, REREDS LkE LS R0 o2y, L LERG, Z
D X5 Te— )72 O BRI RRITEGLINL OBR BTN ERM 72 b O O, FERHKRAR D O5] & 2 T RIES
WE OMEZ PR T 2 Z IINEETH D, Fio, EE D BRI K D ZE O HRIIIEGREEC 22 BEO
QOL K F&® 5, BIE, ERICHEH SN TOWDEEBEERL —F—i%, BUC X 5 EF IO

0, HIEME L LT SN D AT Lo 7 —3 BB O &2 b Yefa, UGN I F S & U7 TE RS
FREIC L 0 Bl ~b 3 E2 R, FAAEHEFL—V— (FEL) X, BEOEENEE DS FhE
B RNICUIET2 Z ERAHRETH D728, EIRICEFRITEILL T D 0 T E2EIC LT, 3R
FICARIELT 5 2 N TE D, WERGR, 5 eEaRIZE VT, FHEMER X OEERS (VR

B LPS) DOHEBRNMETH D0, T U A NT T — 7 13EBOME NIRRT DA AT 4 VLA THD
b BERBUBEO O ZE L TESE LTV DHEMECTH L7120, TOEERREIIIETICHREET
bbb, ZOLOIEREEE A, AT, BEAIE%EZE L, REZEZEDR D FEL ZHWT
FEIRERFRRE T2 IS ST 5 2 LN TEHWREEZRET S 2 LIk, BYERICK T 5 7 7 L6
PER OBFE DRI L, A F 7 1 L DB OIHICERE DR & fEt LTz,

[71%]

1. KW TII T 7 L5MEE & LT Streptococcus mutans (S.mutans) % Tz, 553 Z1E brain heart
infusion (BHI, Beckton, Dickinson and Company, Sparks, MD) |Z 0.5% yeast extract (Beckton, Dickinson
and Company) Z N 2. 7= % v, MZ 25 U T Bacto agar (Beckton, Dickinson and Company) % 1.5%
TR, ARG & LB T TR L7,

2. B5E L7z Smutans ORI & ORENTIE, FRIMEIGE R 7 J6ET (FT-IR) & VTR 24T - 72,
BRI TICTRIE L, BRERMTE —EIC L%, RSHEEIC TR, s E%, FTIR 12T
RV R 2 T U, FREHE R M ORI 2 e L T,

3. B SN TKIED FEL OB Z1TV, B OME 2 SR I B R, 558 LAEER Y
HH9 % Colony Forming Unit JliEIZ &L VW FEL ORENFEOFAMZIT > 70, FREHZOKFME %
EEME TP CHE LEROMEER 2B L, £, 77— 2 BIZEET 5 Smutans D
glucosyltransferase {& M2 X513 2 B O TG 217 - 72,

[R5 - BE]
TROMBIN R 536 (FT-IR) IS THEE DR D AR ARG LNT, b DR % Smutans (2 5
3. 1053, 15 3R H B L — VP —2 B L72RER, R 9.26 B W THE R NFEO b
L. BB BT O EBREE RO b,
15 3 S L 2B FREEICE LT, 9.26 um, 9.41 um 353X 1V 10.46 um T, glucosyltransferase C
BAR T OB U, FFIZ,10.46 pm PRET Tl glucosyltransferase D EAx T-OFBL G b LT,
FIEEDOEATE. 10.46 pm 10 3 HRE CTHFEBD H 72, glucosyltransferase D B DFEEIZ XTI 540
HIVEIZ, 10.46 pm LS OB R TIERD b pino T,
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S. mutans S. mutans after irradiation
0.2 [ 0.2
0.15 - 0.15 -
0.1
Abs Abs 01
0.05 0.05
0 ! ! 0 | !
2.5 4 6 8 10 25 4 6 8 10
Wavelength [um] Wavelength [um]

Fig.l FTIR (& T HAviz Smutans D A7 kb, FEL =2 hr—/L (A), FEL &% (B)

Surdvalrate (%)

Time (min)

Fig2 JRAEHBET L —V—OREIR

Fig3  Smutans O)%I%iﬁf“ﬁ SRE
FEL =t b —/L (A), FEL B&IR, BIARRIEEE 380 b (B)

62 9.26

10.46 11.61

1.60

1.40

1.20

=3
=3

1
0.

- ||| |
0.00

@
=3

=)
o
=)

0.

=
S

1=

cont 6.

mgtfB mgtfC mgtfD

Fig4  Glucosyltransferase I& % 2% 9~ % 528
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BERFEBYEICE T SEEFOZEEFIEDTR

B E Rk

NLALR S T St B Tkt
2ETERSE TR L —H TSRS

1. IXL®IC

7T 7 2 AT AT DRI OO TEWHIT-RWER O L LT, BBERF A hral
T A FIZREFE SN D PBEEREFBWEONFRENEFEE SNTW5, R EYWE Y CramiRe 7
2Ot ETF LIADZIRIZ LY | |RIZEB W T HLE LI b o sl 1 2377 L, fEsk D8k
EAIRRFH D E T2 D DT 5, ZO X O RIRFEWE ZFIM Lo, JEmaZ ) S 2 ReE
HEAT A ZASOIHAPEFER ENTWD, 20 L9 BRUNT A ZAOEBUZ W T, JHFTHE
WMTONEEWEOHAEANEN., WEF TOME XA 7 R EORMELZHET 20BN O LD, 2
DRI DT A — )VHEIK T OIS 1 DRFZEM 4 A T 2 7 AIRTZH3ITH BT 5 TR,
I 6T, EARFEIZEBW TR FEOmENIZE T 52572 CIAONRNER SN TNDHD, FE
BREICBIZE ST DI2IET ) A7 — V3 RRE COIEFREN AR AR TH D,

2T AL, BRI AT 1 MZ EmWEM S REEZ AT 2B L FBAEE (Scanning
Near-field Optical Microscope; SNOM) % FHV % Z & T, ~100 nm D53 fiFRE CIR - @WE O N F @B 51T
ST %, SNOM (F, AR b R/VBMED (STM) - DBMEE (AFM) LR U7 v—7 A
BEE (SPM) TH Y BIEMEHIE L) /7 v —T %8RI 5 2 & T, @2 iERE ) e

Microscope
(ZEISS Axioscope Vario)
CCD
: camera
—1 IPRN |
Long-pass filter . T
: x100
l-mode  Sample &=
| IC-mode ——l v
M Piezo Stage '

CCD Spectrometer | _ - - :
(50 cm, 300 g/mm) -

Long-pass filter R VR

CW laser . Optical Fiber Probe
(He-Ne, 632.8 nm)

Short-pass filter

1 SNOM I & R DA
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RICFBR L EBTE D, AR TIL. RFEWE DT ) 27— BIEEO T2 ITHESE L 72 SNOM HIE
R HNT, 2 HOBIEET— FICKDRREZIT o7z, BT — N K1ITRT Lo, R
YT — K (Illumination-Collection mode; I-C mode) & JEiAT RS € — K (Illumination mode; I mode) ™
2FEFH T, ZAUDIEME CCD 43 g CRIREFH S FIRE T o 5, 1-C mode TIXRATHVIZ L L TZ D
B CHBATCRET D5 v V7 2RI BigRd 20125 L, I mode TIXRATIICHE S=Fv V7T

DB L L2 BICE I TRET D EEDZTORFNE~ 7 0 |[ZBET 5, 2078, I-Cmode
DORERER & Tmode DRERE K2 LT 5 2 LT, WHB TONREF v U 7 DI AZIZCO ET D
X¥ U T OEMRIREABENCOWTEHERTHIZENTEX S,

2. EBRLER
AWF2eClE,. BREBX A INVar A Rol1->, BEao kL fbZ 7 27> (WSe) #HIE

ﬁﬂkbf%w\%ﬁﬁ_i@EQﬁW(Fé10mm4t THRE L7o, FbEDERIZIE, He-Ne L—H
— (0 £:632.8 nm, CW), fHiIC i/AjEﬂ CCD 7yytds (JEAIERESO cm, 7 L —T 4 > 71 1200 A
/mm) ZHnz (M1), /7 r—7Ic f%@ré%ﬂyk?%ﬁﬁ (BHF) =y F > 7z k> Tk Lz
T R— T A R—=T o —T %ﬁ)ﬂ L7z, X212, HJE WSe, D I-C mode & I mode @
[FIHEE SNOM HIERE A7, HIE TIL, 3 pm M5 OfEIE A 30X30 S CHIE L TV D, KA THIEL
TR ART PV L 015D T FE S8R % (a) I-C mode, (b)Imode (DWW T~y B 7 Lz, HERED
RGN & DBEE DR M b BT Y AOMICEES ENAE L., B+ OiEEe%
MR 52 T\ Z PRSIz, %1%, Bl FORZER & A 5 X 7 ZDOfRHI~mT,
SNOM I 7E & ZEARGBHE A G DD L, L VFEMRREEZITY TETHD,

4900 0.000

5430 118.8

5960 2375

2000 2000

6490 356.3

—
€

7020 < 475.0
>

7550 59338

8080 712.5
8610 8313

950.0

9140

0 1000 2000 3000 0 1000 2000 3000
X [nm] X [nm]

¥ 2 (a) I-C mode & (b) I-mode |Z & % SNOM JHI & #& 5
[REAREE Y A K]
(1) EH A, il #E, RE Rk, RS FEAMEEZ AW o BLE WSe2 D RIFTBIZE”, 2025 45

72 B AP BRSNS, 16a-P07-18 (R A ¥ —%83K), 2025 423 A 14 H(&)~17 H(H),
WA R HY v R & F T A v (TIEEREFHT).
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A)F bRV JIEEBIZBITAAMaE—LY T2
RATS 74 ZAVWEERTHASARHBRATLORFE

NZe BN, P EiE2 M AR, Bk AR

)
EAVA-ES A0
SRR R L — B 2R SE T

1. I IC®»IC

AU by JEEEE, RO ARSI E A L TR Y . £ ORIGENLIC X AR CiAH
DORRGENEBERFREDO —D & LTHET N D, SARBKEEALIX SR ITHETH Y . THICERT S
WERE A SIRTTHIET 2 Z &8, IR TH D EE 2D, B, D EEHNTRESMETHY . 20
O RPEIZBNT, 2RI 255 121E, FHIEBRZ BN 57 L—E%2 T, 7 —ULE
Bae CT{EZ AT 5, 72, FRRIC 3RotHERIL, 2RTHEBEF I 1 i mICAS Y95 2
ETHELND, LLRBOAYA hry JEETIE, 2REDMEHBDLTZOICHLERGHRT L—>0
R BIAR— FOFIRIZCE Y haAg XA FH~DAX Y UREETH Y . £7-. BONERK
WTDOAF ¥ = 3R TH Y, HLERNTII ARV, T2 T, KFETIE, f>ae—L 2 T o
CHANEKRO T T T 4L D SWITEE N A EHEOPNE DN EE AT 5 Z LA HEE T 5, ARFEE
X, Off-axis WFRICK V BRAEEREZIT -7,

2. Off-axis X FERIC LB vae—Lv T o 2RSS 4

Afrab—VL U T4 VHALFaT T T 4Tk, BRI A v ae— L > MRRREZRE LT,
FORFNEANCHCTEHA2ECTZ LIV A VI 2058k T 5, RFETIX. 77 XA~H1K
DRNETHD ZEE2FHT 720, Z2RNEOBENILE 2V, S04 FE T HeNe L—H—% R
ELTNIARY 7 MEIC K DRGEERZIT 72, (AT 7 b EERTIBIGETIL, vy E 20
LHNFTROHEHE B BOREBEI AT — VA LT-, TORE. L ——RIEOBELEEITO Z LN
Hk7e, LAL2RD D EOMREEEN AT — YV OEEZ @S FCRIET D2 EDNE LW Ln, K
L, 77— ) 2B HIEFT IR IS X O IR 280 I UBHAT 2 FEEZRGET 25 & L,
FIIETIEVE SN T AZ — 2 27—V =B WEfi L, /XU — A7 kLl LT0 RN,
WA L O 255, 2D/ — 27 MU AV Z i LEBABR AT 5 2 & 3T, Wit
DHZEEY H L THEEEZT, OB, Wik & SR L DN FEfCTA A —V ' P —IZ AF 5 On-
axis R TIE., O E IR BE N ER > T LE ) moml~ A7 Z#RET D 2 LK
Eleb, —H, WK E BRI E R 2 ONEE TR S TA A= — ETEMIE D 0ff-axis
WFFR T, OWIE. WiRs, kg i 22/ NU—2 7 hVZER ETHBET 2 Z LRk D,
T A VENER T T T 4 OZERSREEIX. SR WL O E L CCD WA T DEFEDORE IITL
DRED, WD COD ZmIcx L CHEEIZASN LT, SENAES,. TAKT 54, +507afiE
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Whole genome analysis and culture method development of
Thai coffee leaf rust fungus

R. Kodsueb!, R. Cheewangkoon?, S. Haituk?, Y. Takatsuka®, T. Hara®

! Microbiology Program, Faculty of Science and Technology, Pibulsongkram Rajabhat University
2 Department of Entomology and Plant Pathology, Faculty of Agriculture, Chiang Mai University
3 Institute of Advanced Energy, Kyoto University

In 2024, our ZE project focuses on the whole genome analysis of Hemileia vastatrix, the fungus
responsible for Coffee Leaf Rust (CLR), and the conservation of fungal strains for future research. Preliminary
DNA extraction, PCR amplification, and sequencing were performed on CLR samples collected from the
Bolaven Plateau in Champasak Province, Laos, using three DNA extraction methods: the heating method, the
Skudkeng kit, and the Favorgen kit (Fig. 1). Using universal primers and in the absence of urediniospores on
CLR leaf samples, only DNA extracted with the commercial Favorgen kit was successfully sequenced;
however, the sequences obtained belonged to the coffee plant. A second attempt at DNA extraction, PCR
amplification, and sequencing was conducted on CLR samples collected from Mae Rim and Mae Taeng
districts in Chiang Mai, Thailand. DNA from CLR samples containing urediniospores was extracted using two
commercial kits (Favorgen and Omega) and amplified with two primer sets: a set of universal primers
(ITS1/ITS4) and a set of specific primers for H. vastatrix (Hv-ITS-F/HV-ITS-R; Wu et al., 2023). Sequencing
results revealed that only the specific primers successfully amplified the ITS rDNA of CLR from both kits,
achieving 99.29% identity with other H. vastatrix sequences submitted to GenBank. This result suggests the
specific primers' capability to amplify CLR DNA accurately. With this set of primers, detecting CLR during
the early stages of infection in coffee fields becomes possible. Morphological studies of CLR samples from
Chiang Mai displayed the typical characteristics of the disease. Initial symptoms included small, pale-yellow
spots on the upper surface of the leaves, which later developed into orange, circular lesions (pustules) with
urediniospores on the underside of the leaves (Fig. 2c¢). Microscopic examination revealed that the
urediniospore size of CLR samples from Chiang Mai was smaller than those reported by Pelayo et al. (2024),
measuring 7-9 x 4—6 um (mean = 8 x 6 um, n = 50); Fig. 2e-21). A phylogenetic tree of the DNA sequences
constructed using the MEGA software program confirmed the placement of Chiang Mai CLR in the class
Pucciniomycetes, identifying it as the same species as CLR strains found worldwide (Fig. 3).

A: Heating-extraction
Sample in TE buffer + incubated in boiling water for 15 min

B: Favorgen Kit
FavorPrep Tissue Genomic DNA Extraction Mini Kit
(https://www.favorgen.com/en/product.php?act=view&cid=12&id=22)

C: Skudkeng Kit
Centrifuge-free DNA extraction kit
(Skudkeng Extract Co., Ltd.; http://www.skudkeng.com)

Fig.1. Three DNA extraction methods Fig.2. Morphological characteristics of CLR
for Laos CLR samples from Chiang Mai, Thailand
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Fig.3. The phylogenetic placement of CLR samples from Chiang Mai, Thailand
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3. WFERER

HH&ET L —Y —KU-FELHE FIEHFIIEL, MEEICR S 7 = 5 M L—F =2 FEL TV
inololo®, WHUREE M FTA T 5 Tisapphire L — VP —ZFFHiAL FHAREZHE L7, L—F—D
WFEROYE v b7 v F 2 XUNRT, HE5320mD A4 L — Y — X Ti:sapphirefti fn (T S, B —
Ly Re— RRIFIC L » TRIET 2, HIEHROT FIT7—D—2FHAIT—L-oTEBY, Z0
I7—%FZwm LTI Hanzr—yF—2EXtFHmHo7e—7%E LTHWD, b2 Ffllo=y
R =3y 25— RIZRE SN TEY | Phase Locky A7 A2 L W EBRANC LIRS E N~ A
s Ot 7 = M) THEIN, U—W— IR E A & N2 o I E A — K S
5, Ay Ra—7 Tl & 7zPhase Locky AT L0260 29— DA K20xd, ARIO Y 3
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— Y2 XIFEMIZEL (AR TE CWAHFA2RT, £7-. Phase Locks AT LA DI/NT A —HFRED
FEEIZL Y, LY=L ORFE DY v X —%90psbA F & T H2HENARETH D Z & 2R LT-,

BRI T CHXERIERS 2 FHT 288, O F 0 IR FREMBERFOE B — A DOBRE S
MOEET 17 7 A )VEHZIT o7, FERE Y N7 v 72 KBITRT, BRIz — AA47ﬂ
B4 JEERR A B L CREFIZED H L. 150 mm K& 25l S 7= % 8O eI RS S vz BRI
DHDZEMSAMERE L (K4) o KFEIFm (xfil) O —254 A X3, 3mmmmwmm&ﬁﬂém
Too ZHUE, AT ERRBETHY , EMEDFRBETHL Z LD, BEXEFHRHIZEI - TH
KRB RN ATRE CTH 5 &9 Jal LA - 7=,

éﬁkﬁ‘ﬁ%fﬁﬂ:’n’i’ﬁ? 7D DOFHAN TR DOMEEZ T o T2, BB —2 & 7'm—7 (Ti:sapphire L —
—) IZFITELRIEFAE I AR 4, ﬁ%@ﬁw@”%ﬁ#?ﬁ%?ﬁ% VA AT =V THEL, v/
%‘/a v N CEBORMRE OS2 AT, Lo, Ml ESNEMS B C 5 EE
Y@+ 252 kif%&ﬁoto7D~7%®%V”ﬁiCWﬁﬁf7Tﬁ?bt# BAED
Ti:sapphire L — — TN G2 ReEIREBISORRIZ, FRFANCBW T, T a v FOfER %
TloTWV5, BFE—LAD/ UL ZIENR 1ps EHESNDZDICKH LT, BRo@EY . ¥y Z— i3k
TO0ps FET D=0, MEOMIZESN b INTLEW, EEMENRHBRLUTIZZ TN Z
ENRBEZ BID, £ 2T, Tissapphire L —H—DEZ L, > 70T 3y N CEGRFR RN A
ITHOMENRDH D Z LA L, 5%, BAEMEREZEET LT, L—Y—HhEmEsH,
SRARE D> & O X B Ot i s Hl 0 E i 2 B85,

4, THRXEXRV X b BELO TOEEREFXRY X b 12201 T
Rz L,

\M

i

(AN n f
MmuM
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Il \]\ \ 1 ‘
AJ M“‘ i
=<l
Green: 532 nm Output mirror
Red: 800 nm Concave mirror  Ti:Sapphire crystal
1. Ti:sapphire L —#—0 2. 2. FvwuRa—7TEL Tz Phase Lock & AT
LD FH—HADOHH.
Electron beam /Window 100 102
Mirror 200 -
- 3
| — = 300 E
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. x 500 £ =
cCD 5
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z
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1.

E FAREEEAO FEL BHIC & 5EFERARIRIEDER

TEFPTER Y, SERTIEGEER Y, Mz !, BEGE 2, I,
FINASH 2, ik, RIE5E] 3

PEAREE R
2 AARRT ERFIERT
SEEKF TRV X—P TR

XTI

L= =GR T E b TAL, FBERH, "ENT, SosfE, Hmasz Sicmz, BK
EER ETHRH SN TS, b= =3k DRIR & 13872, Badk, g, OB IO
Tt 72 OB REE B LTV D, 72720, RO L—F— 8 TRAET 2RO ERIL, EE
DIRONARED DD, 2T, HHINTEONIEGZ THAET L AHEFZMHAT2BHET
L —H —(Free Electron Laser: FEL) Cd 5, FEL IR R T, AR 6 Hk X #raais £ TR A
RETHDH Y,

H ARS8 7R ST ERY Laboratory for Electron Beam Research and Application; LEBRA) T,
B A~OW RAERZ W, I E 400 nm~6 pm OFIPH T FEL 33 b b, —F, mHRFET L
¥ —H# T8 (Kyoto University: KU) T, #l% 3.4~24 um O#ifH T FEL 2345 5415, LEBRRA-
FEL, KU-FEL O] FEL fii% Z £ FFIH32 Z L2 X Y, 501 OFREE(5~20um) 2 xf i3~ 5 Hik
SIBRFEB D E R R OIS ERICHE TE D RENG DN D, FTo, RO IR
MR O FEL IZEMRRICR DT, EROBRR S OHGHIHEERER THD, £I2T, 4
W57 —7 TITHIRIMNRAEIR O FEL 23 EMOAEBERIZ E D X 5 7288 % 72697, Wik
® FEL Z M52 2 & TR A FEEDOHEEZ RIS, STt LT, BEITTREMIED
WHFE 21T > T & 1o, SBEIOWNTEE, EFFRAEMIZB W TEREERDE S D OAIKILEEZHT 5
Corynebacterium matruchotti (C. m, ATCC: 14266°) #i&IR L7z, C. m (IR LT liD 77— 7
IZH 5D corncob DD FIINLET HME TH Y, LT T ARV »OFE F CHEIENIZAIK
e E 5, W OO N TEAITINA Rex o T X2 A MERmERD ET2HRENH
% EY . KO BEIE Com ORARIFNEZ DD B 72D, FEx ORI T oA IR A ARE
DEFETRH ETh D,

2. Fik

C.m % Brain Haert Infusion (BHI)+0.5 %Yeast A5 HlZ Tz L7 6 D % BHIH0.5 %Yeast %K
K512 24 well plate (¢ 2.0 e/ well) RIZ/ERL, $EFEL72H DA HE L7z, 24 well plate (% FEL &
SHERTE TR TS TR L, MR OER 28l U7z, EBRFEE KU-FEL 2 & 10.6 um, 9.6 um,
817 um, 7.0 um, 6.45um BLU5.75um T, lplate H7=9 1,5,10 B LN 20 /3B EH L=, W
b =RV — IR 2 LT 4.0 mI/em? IZ3E LIT o 7o, XPRREEILIR UBREE T C FEL A%
MRS SV EATIC R CHRER], FHE L 7o, MRETER, SEBRIEIS KOS IRIE O Plate 1337 °C, 5% CO,
DOIERAHN T =— PR TE 5 E THRELIT 7o, an=— B A HER%, FIRBAMEE
TICEDBEREIT, a3 x—2a UPNENT L 2R L=, 24 wellplate EIZHIEL 7= C.m
Z X 5T ¢ 8.0cm D plate (257 BlERT 78 I & HESIEEAR FHIC Z 4040 plate 2 BUCHEFE L, SEfE &R U5
A CEIRARNIC CTHEE LTz, BEREE A O plate 75 1%, M. L7z 2 v =—JBRE 2 SHRBAIKER 12 T
B LT, AKEEHEE >~ MPG U —TF A&t B, BAR)ZHWTHIKIE(Y) g
U B Y L, =450 nm ([ TYOEERIE 21TV, AIKALOFHME A Uiz, £z, HE5ELSE H O plate
DO UL, B L7 22 CEI L, 1.5mL A 27 v F 2 — 7 HZZEEKIC THRRETR, 155 12-80 °C
I CHURE L, BAEHEasIc C7 V=X KT A4{b iz, 7V —X KT AL LIEEKRIE, = v 7 AfkE
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3.

4.

HrEEE (XRD)Z CTHEEN OG0 T OB b 2 E Lz, £io, Nl 7 — U =28 iRt
43 Ve IEEE F(micro-FTIR)C T, C.m OEARDORRRZE L AR LTz,

7235, AW TR U7 W X E L E e A S 2 2 HALEICIB W T BSLI TH Y, H
KRN W FAA A A 7T 4 —FERABHERTH D,

MERBIOER ZZZ
AR TOT—4 Tlix, BH L7279 To FEL ‘

WRAIZEB W T, FTIR TlE 1740 cm-', 3300 cm™ f-F3T 015
DY —7ZELHA BTz, HAR XRD OFERTIL,

0.10
— OB B NA R T RZ A NOHIEEY) 0. hl |‘I ‘Il |” ‘H h
0 5.75 6.45 7.00 8.17 9.60 10.60

g TH D Octacalcium phosphate (OCP)& &z Hivd o

0.20

absorbance value

[=}
>

i=1

Cont.
wavelength of micrometers

@ﬁ;ﬁ%ﬁiﬁﬁ%}génf:o /:,\{:E};H:, ?‘2/3 %i? U ‘H: U ‘/ I/ = 1min  ®5min 10min = 20min
v RYvE % Fig.1 Evaluation of C.m

Nod NS RETE D T IE A fESL UT-, EDOFEH, FEL E &

No.1 No.2 No.3
D D D D HEL S 0 00 BEER 0 O B 0 00 3 B0 Al B A 78 2 =
EDRIE Z T2, FFIZ FEL 0% 8.17 pm T, MRS 1

1 min 5 min 10 min 20 min m]n?%E}j{'ﬂﬁ%ﬁiEﬁ%iﬁﬂ&@jﬂéo (Fig.l %%‘I‘@ﬁﬂjfﬁ‘

7.00me [] D D EFERT) , WE 5.75um, 8.17 um, 10.6 um [TZNZH,
C=0 H#EIREIE— I, C-O fffFiEEE — F, O-H A A IRH)

~0 O

F— RIZHIGLTWD, T BN Cm EHENIZAEKR S
DA KA D Rm Rk U, S FIREN A 45 = & T,
OCP ARANHISe OCP DA R 7 o8% A bbb~

o

. lliimerial\co\un;of Gi mair’uchoﬁicn BHI + 25 % Yeas.tp\ate @E\ZE?{U%U 7})5‘ I/%j/b E) EJ"E‘E;I‘%Z)‘)‘{—\-I]E é Z/Lf:o ‘i 7”: Cm O)ﬁj\%‘ﬁ
ig.1Results of culturing Corynebacterium FERITF\N T, A RARE A ik OIS L B AU B IS BEV Com

—— bar: 0.5mm

matruchotti before and after FEL irradiation

Oan=——EREICER DD Z &R LT,

B2E R

D ESEFEBREENR KRR+ OB A hE - L — ¥ — 2 (08-01-03-15)
https://atomica.jaea.go.jp/data/detail/dat_detail 08-01-03-15.html (Accessed 2024-01-17)

2) mEIRTER  EARRNAIRKILES, HMIEGS, 28:489-497, 1973

3) (PREEEREHE - DIERAE & DEPIES, HRE, 45:226-234,2002

4) Ooi SW, Smillie AC, Kardos TB, et al.: Intracellular mineralization of Bacterionema matruchotii. Can.
J. Microbi, 27: 267-270, 1981

5) Sammons R, Wang A, Thackray A, et al.: Bacterial Calcification: Friend or Foe?. Nano Biomed, 2: 71-
80, 2010.

6) Toyama T, Fujioka J, Watanabe K, et al.: Investigation of bactericidal effect of a mid-infrared free electron
laser on Escherichia coli, 12: 18111, 2022. doi: 10.1038/s41598-022-22949-9

FXFERY A M BIO THERERY R b IZO0T

[im3CFFR Y A B

» Kono T, Sakae T, Tsuzukibashi O, Zen H, Sakai T, Takahashi Y, Saito M, Shinozaki-Kuwahara N, Nakada
H, Kuwada-Kusunose T, Watanabe A, KanedaT , HayakawaY, Ohgaki H, Okada H., Bacterial
Biomineralization: A Review and X-ray Diffraction Determination Table for Bacterial Biominerals, J.Hard
Tissue Biology, Submitting.

[FEARER Y A B]

+Kono T, Sakae T, Okada H, Hayakawa Y, Sakai T. Zen H, Ohgaki H., Effect of FEL irradiation on the efficiency
of carbon dioxide fixation in bacterial cells., FUAR R, 2 15 [Al= R VX —BL T2 ERE v o AR U
25,2024 4212 A 10 A
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fOA FILT S X EDEROE A FAEREAENT & BLAIfE
KB, R, GBS KBEA, R
UK T G

2 B R T L 3 — P TSR AT
3 University of California Irvine

1. Ao s s A/

BiE 77 A< T, A RS ERE S5 E TRk oD EMRET T X~ DEIIZIMIT T,
75 X< OFELFRHGIE D KIKAIEE & F DR A B = X AOMBANEETH D, 77 A~vOERNHEE
NTEAT VAT A TRETIET vy 7 LTINS IEIEBIEENEE L, A7 bAoA T H T EOEER
BLOMEEET L E B L C 7 T v MCRDREKE &, 7 u vy ZTBNEIEO 7 T X~ Ak 2 i
LTWb, 7ry 7% M) H—3 2k F-OEORIIX Y 7 A~ ROBWOELREEENCNTET 5 L5 2
HAILHN, W & BEHERE DT 20981340 CTh 5, AU TIL, S0 I3 ELRiEEE 7T — 2 @
Mt 2@ ¢, MEDOEBHEEZHLNCTAZ L ZHME LTW5D, LT EICHR < BIEAR
EEMER SRR EN A IR L L, AT M TIIE— 2 B L [FA— 2 — D 227 MVIER Y 23]
MEN, 74 7 XA 20EL FEMICRERKEEZ RS, HOBHRNDH IRERESNL TV IHAEFY
=—7 Ly MENTNHER TH DN, £ 9 TRWESITHRERIT N A H TH 5, AWFZERE TIL, HatfR
HrZ & o TELHREIGICNTET 2 LA IS WRITEHEZ IR Z 5 2 L2 BIE L LTW5D, ARAFZEIZSET
B, FACIASD T T X< TIEa W S HEELIDIR HE O K i £ B BBk 1~ + 8 B Eifi 05 OO i 325 1 B D 3
H 0 AR KR ZEFS G 0 b DI 21T - TE72[1], Fiz, HaHEITICITB N E R & L CEiE
ZERREN R D B D, EHE BB FTRE/R A A AT E IO EEM LD b LV OFHEEZH L O
(B R EIR SRR CE 7 B 2 RTRIC 7 o — 7 CTHUS L[2]. RIS N ATREZR Bk & 2
TIY =V AT AE T —THAERK L NS T T =S RETEFRE - B BEES A
5 FEORI3B, 4172 L Z2ANICHEEIT> T\ 5,

2. ARWFFCEREIZHNT D AT OB O HER

AAEEE T, BB L7 3HRIEIK[5] 2 W= EBRIZ L - T, 7T A~ B ERE O JE0 LR TEE O fE i &
70y TINFAET D HEI A R U7 RIREELH T — 2 M S T2 [6], RS RIALE R~50-55mm T A&
B2 75 X< AMAITIE, ZBEED 0 0O TRBET A2 OFURBI DO 7 A5 6D XL & EAD MRS (4
WE—AV ) DPEF LR, 78y TEROEHIRRIEEN AT 5, ZOERT — 1%, BLLER
SMANZ BB T DI O CTHEENORE DN E NS EL L TVWDH Z L Z R LTV 5,

3. AAEEDHIFE DR

AEEIORESNZT =2 0dz (a7 77 X~Mlo) SLFkERSE T OB E oM RERS & (807 F
X< D) 7 vy THIFEEIOBRIEDOFHENEA TND E W EEEGH AN T TWDH[6], FET T AN
AL 2 GEIE CIEB R BOTEENIRMEE TH D720, AT NIV & 78 & & S AR BT Cld4 O FT
B 72 BAGRIEIZ A S T e, AL, 20 K 9 RSB E OFBIRERZ ffilb 3570l 7T X
~ B EFEEN O M & ELIRL R (OITEUiE) o R & OFEBABIFRIZ DV TSRS B SO HicAr X
ZRW, ETEEOMRE LS., BIXMEZ R TEEOMEBRIC W TIEE OEHER 7 o & FEYE
WL TEBLZE3 o BELYREEE L Lz, WIZ, B/ 2 ROFEEMNIZE T — % & A 4 fafn
EIAEEN T — 2 ) HUT RISk R ICB D D B4 HE L. LB ERE & OB % #H5H L TK
BEEEOMBARRZ g2 E I —F L, K1, 2Fvyorrxvrn—7%> a3y MEICRE
FINZAF v LTHRLNT, A A fafnEiitis) & sLithl RO ThH D, 2D & X, 7T —%
MO ZIZO0 E LTWD, FHDOX A MVIZERFMENRINTEY, REOSITIEDA 4 £
T & IEDOELIRR F IR OAHEIBIR . S EBD SIXIED A A fafnEi & A O ELTR 1R OFHEIEG &
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K1 A7 LA TH 7 @OEIEDERIFINLENZ T DA A v fafndEi & SLIRL 7 AGr PUE O A, 3 )T
— A OB E DOLEITBIB L Z 50-55mm &H72 Y Th DH([7], A A FFER & ELRL - RIZZ £
BUERATHIE L SN TR Y . A 4 U MERITFHERZ LS TN D, FREITRE OMEIHEN + 3 o L
EoREBICER L, EOREBIFRLOMBARIHEEA R T, EOA A4 fafIE & A ORERLF RO %
FTHERITE TRENT NS, KT OB B DR IIA RN LETH 5,

AL TS, T 2K RO 5 ORI ERIIIHTRE S, SBBGEL TV <, T bZN L O
B 6id, BBLILREORLD bRAORPREITIZZ OBERH Y . Z0Z LITHRIRE
FERRE) & MR B OELTERLF RIS —EDOBRMIEN B D Z & L P JE LRV, REEDRHTIC X - TR
BAE DRI R 72 FHBEBEMR 2 R T F B O T30 0 235 B iz [7],

4. A% OBE
AT CIE, X252 ECRHENZZE L TR b1, SRIIFHENEZZE Lo 2 D
LTETH S,

5. ZE Mk

[1] Y. Nagashima, et al., Phys. Plasmas 18 (2011) 070701

[2] Y. Nagashima, et al., J. Phys. Soc. Jpn. 84 (2015) 063501

[3] Y. Nagashima, et al., J. Phys. Soc. Jpn. 89 (2020) 093501

[4] Y. Nagashima, et al., J. Phys. Soc. Jpn. 92 (2023) 033501

[5] S. Ohshima, et al., Nucl. Fusion 56 (2016) 016009

[6] Y. Nagashima, et al., %5 1 4 [A]@= % /L X —F T 2R ERER S R Y 7 A 2023 458 A 30 H
[7] Y. Nagashima, et al., % 1 5 [l 3 /L X —E T2MFZEATERS > AR 7 A 2024 412 H 10 H
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T4 OEBHIZEBAILO0—ABEREOEEEEAHD=X
INDY: A

mER !, JURERS?, HEHRZ?

BRI A Sy R 2
R kL X — B AR SR T

1. IZL®IZ

~A 7 AR UIALF RIS OMEIL, A= RP A TE S R, BARRTZRLX—TH
LNOBERE TR NX—JRETH LD, BbRFBHEHERIBICER T E 5 /REMEZ D TEH Y
ARSIV TV D, AR TR, A%BEE B 2 5N TN D =R VX —ERRO—2>D Tk L
LC, Bra—REnfE L, BNV a—REBRTHZ LK T, BEFHICHWDRATH S,

BEHEEDIX, ~ A 7 ail bl (KA 72T 2) OHGFETFTIE, B —ARNSfEL TT v
a— VEMNER SRS EHRELTWD Y, ZOERIL, fIIROEBE LY TEREIT>TEY ., 0RO
AH= A LT BT LN T, 207, FEHE L ORFEMETED A I =X LD %
DT AER, T ABY T AT VKIBRTOBTEA 4 PNBINIC~A 7 a2 WL L TWD Z &R
OGN ERoT2, L, Ba—ZADOSRBREICOWTIX, REH LIRS TWARWD T, Bin
— A DS fiEmFEOM 2 HE L T\ 5,

2. EBFHEIZONT

K1lo~vA 7 e RSB OERZ/RT, 2D~ A 7 2 IELRIT TE103 T — RO EER 24K T 5,
TELEI T, KBS ONLE TIXEL DT a i, I RKEHOME TSN r L b 0T, EOfFA
NBEEZEZD LT, BHINMEE BEGINEAE RINTE 5, BRI, HRH T 1500 O E8IR R IR %
BTz, S8 RsiEsE VD 2 8T B2 RIS ERIC, X7 MRy NU—2TF T4
P—TCF 2a—= T FT52ENTE, JVFHEENGL 2D,

TN AOHTIL, WEBNE &OoetE2 AW, BE LT AZ T VAL HAT7n—38, UE
RV B3 Hr et o TRl CEEPER L CRIE L7,

1~ A 7 aEMEERE R O A HTRIER DT H
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FERICHWZEHE, Brn—R FABE T AT, KEBEE 1:1:11 TRA LI KERE H
Wz, Z OKER Z A RRBRE AN T~V A 7 a RO EY O RALE TR E U CONEER A 1T
ST, Tl —REIMEAAFEER L LT~ M= —ZKEANT-E—D —%%E LT, higkE
T, KK Z NN A& 2B T7-, INBGREEIX, & bIiihas Lz,

3. EEERLEBR
K2iz~vAf7uafl~y b —%—TMEAL7=%
DKBERDGEEE T, ~A 7 v B KIERIL 6
NEIEBL TN, v~ Mle—2—ThE L=
IR, INBAET & AN 2o Tz, K3 Ic~A 7 1 !
P INEARE D U BRI GRSy AT R O fE R AR, Z Ol [
ET, KFE, AX | BR, —BLRE, _BLIKRHE,
TH AP NIZ Z LD BB =ANRTA o f yugnih o) v bbb — 2 —hndh
Jafil Lo ThfEsnizEE 2z b5,
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1. B BYERER RIS OBTRICE

FH DRy DK 23% % (5 5 & LD IRGEH
Lo TWE] ThoEwYE (¥—r~4%—) OIE
RERE DD L FBRWHT-O 1 DDORE T
—<THDHN, TD 1 ODOFEMER>TNDDNR
Weakly interacting massive particles(WIMPs )& T4
LDEENHY (EAMEEENLRS L) | 88V EE
M Z U, ERAHEERIIBHE T 23 E/han
0 THLIWETH D, Z0 WIMPs [ I fHh
LTW5 EFZE BN, KGR KOJERTN 24
230 knvs O L THEER 2 L TRV | #iEk) H A4 . ! oo
THBEDOIFENHEA TN T2, BHT=ht WIMPs o i

DI BIEN HIRNTN D X9 ICR RS & IS T o
RT3, o
¥
VT =S LTI Lo ThbE SR ﬂ
PIBLRN S DERIZ 86 2 2E U DHRERETEM D Z & T .
Fet R & MG DED T & Ch A R I

HLTW5, BEWEN Y v FL—F NORERL TH
DO DJFE A E DIFVHEAERIZ L » TR R A2
ILEEIE, BELCAEC X —DfEfit s LT
VroFL—va BN R AL, S BT, BEWE
ARSI D hEM I & & OB EN LR 25581213
M DOHEE DS FIHEIC 72 D

ek, T L—a VBIRTORNEII NG
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6 ﬁ&%‘%ﬁ@@U%ﬁﬁij L:{Kﬁ L/ fgb \\ %\é%ﬁ%ﬁ§ﬁg DU: 2000 4000 6000 8000 10000 12000 14000 16000 18000 20000
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. BEEZEHERTCETWD
_miT‘MMHﬁ>%ﬁ%ﬁwT NI DI RRORE T Z L AR BN 72 Dy L)
iﬁﬁ@ﬁﬁ)%mm& %%%éﬁfﬁﬁ%@@fwé(ln BRI AEZ TR v
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FY2025 Institute of Advanced Energy, Kyoto University
“Zero-Emission Energy Research Base”
About the Public Offerings of Joint Usage/Joint Research

Purpose

Our research base provides relevant researchers nationwide with advanced and interdisciplinary
knowledge/information and access to research facilities/installations possessed by the Kyoto University Institute
of Advanced Energy in an effort to promote energy research on Zero-Emission Energy! with the goal of solving
global environmental problems. In this spirit, we have the following public offerings for joint usage/joint research
in FY 2025. With regard to nuclear fusion research through joint usage/joint research at our research base, we
are looking for research themes that are not included in the interactive collaborative research carried out by the
National Institute for Fusion Science within the National Institute of Natural Science.

Body
1. Description of Public Offerings:

We publicly invite applications for the following four research areas directed towards Zero-
Emission Energy: (A) Planned joint research, (B) Proposal-based joint usage/joint research,
(C) Joint usage of facilities, and (D) Research meetings. For (A) — (C), applicants may
apply for one category as either a research representative or a user representative.
Additionally, applicants may also apply as a meeting representative for (D).

NOTE: Applicants may apply to (D) in addition to one of (A) — (C).

(A) Planned Joint Research
The applicant proposes research based on the themes set by the Joint Usage Steering Committee
of the Institute (hereinafter abbreviated as “Steering Committee) to promote integrated
research among existing fields. Research in this category is conducted in collaboration with
researchers of the Institute.

(B) Proposal-based Joint Usage/Joint Research
The applicant proposes a unique research theme, which is conducted jointly with researchers of
the Institute.

(C) Joint Usage of Facilities
The applicant proposes a research plan that utilizes the facilities of the Institute.

(D) Research Meetings
The applicant proposes a research meeting on Zero-Emission Energy research hosted jointly
with the Institute.

2. Application Qualifications:

Applicants must be researchers of a research institution (e.g., university or a national/public
research institute) or persons approved by the Director of the Institute of Advanced Energy. As
a general rule, the applicants are required to have already taken the course of research ethics
education offered by either your affiliated institution or public agencies. (Depending on the
situation, you may be required to submit the certificate of course completion.)

' Energy system that reduces or eliminates carbon dioxide emissions and harmful substances.
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3.

10.

11.

12.

Application Submissions:

Applications must be submitted through Google Forms during the application period. (After your
Key Person has checked the application)

Google Form URL: https://forms.gle/3b9nBTnQqDEosWHcA

Contact Information:

E-mail: ze-shinsei@mail2.adm.kyoto-u.ac.jp Tel: +81-774-38-3413
Application Period:

For (A) — (D), applications are accepted until noon on Friday, January 17, 2025 (JST)
Application Results:

The Steering Committee determines and accepts the applications. For themes that span multiple
fiscal years, a new application must be submitted each year in accordance to the public offering
procedure.

Notification of Results:

Successful applicants are notified in late March 2025.
Research Expenses:

The Institute provides support within its budget.
Travel Expenses:

The Institute provides support within its budget and in accordance to Kyoto University’s Travel
Expense Regulations.

Insurance:

Graduate and undergraduate students, post-doctoral fellows, and industry researchers at the
Institute for joint usage/joint research must apply for the Personal Accident Insurance for
Students Pursuing Education and Research (including Incidental Liability Insurance) of the
Japan Educational Exchanges and Services or its equivalent. Students (including research
students), professors emeritus not belonging to a specific entity, and researchers from abroad
whose applied research theme has been adopted, must apply for the “Personal Accident
Insurance for Students Pursuing Education and Research” or its equivalent.

Facility Usage:

When using the Institute’s facilities, all rules of the Institute and the instructions of the
personnel in change must be followed.

Radioactive Isotopes and Radiation Generators:

A person, whose research requires the use of radioactive isotopes or radiation generators, must
acquire the qualifications of the Persons Handling Radioactive Isotopes and the Persons
Handling X-ray Equipment from your home entity prior to coming to the Institute. Additionally,
you must register compliance with the Institute. Please direct all questions to our faculty or staff.

Health and Safety:

All University rules for health and safety must be followed. For details, please contact the Joint
Usage/Joint Research Promotion Office.
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13. Handling of Intellectual Property Rights:

Intellectual property rights are managed as per Kyoto University’s Invention Regulations.

14. Accommodations:

Accommodations for researchers are not available. Please use neighboring hotels or the like.

15. Joint use Equipment:

For joint usage facilities and equipment, see Attachments. Additionally, updated information is
available on our website.
(https://www.iae.kyoto-u.ac.jp/zero_emission e/summary/application.html)

16. Applications Submitted after the Application Deadline:

The Institute reserves the right to accept applications after the application deadline. Please contact
the Joint Usage/Joint Research Promotion Office (except for Planned joint research). Such
applications are reviewed twice a year in July and October. It is possible that research and/or
travel expenses will not be allocated. To secure funding, please apply during the normal
application period. If applying outside the normal period, a justification of why the application
cannot be submitted during the normal application period must be written in the "Reason for
application outside the normal period " column.

17. Miscellaneous:

Of the items purchased with the joint research funds, equipment other than consumables and
small assets are stored at the Institute and the key person in the facility is responsible for
management. In addition, equipment and small assets will be registered as assets at Kyoto
University and will be returned to Kyoto University after the joint research is complete. The
operation of the Dual-Beam Facility for Energy Science and Technology (DuET) was
discontinued at the end of FY2023. For other inquiries, please contact the Joint Usage/Joint
Research Promotion Office.

(A) Planned Joint Research Public Offerings

1.

Planned Joint Research:

The Steering Committee selects themes for research to be conducted jointly with the researchers
of the Institute. For this fiscal year, the following three themes are selected. Prior to submitting
an application, please consult with a faculty member of the Institute.

Theme 1 Energy Systems Using Sunlight/Lasers/Biology

a) Research on solar energy conversion systems, which are Zero-Emission Energy systems,
with the aim of developing high-performance organic / inorganic / biological materials
related to power generation, storage, and energy conservation, or innovative technologies.

b) Research with the aim of developing precise analytical techniques, creating materials to
generate energy, or investigating the environment and energy using ultrashort pulse lasers,
mid-infrared lasers, or biotechnology.

Theme 2 Advanced Nuclear Power Systems and Plasma Uses

a) Research with the aim of understanding the interactions between advanced energy materials
and plasmas, creating metal/ceramic materials with the potential to realize new nuclear
systems possessing a high passive safety, including nuclear fusion, or developing energy
sources as social infrastructure.

b) Research with the aim of creating innovations related to applications of plasma/microwave
technologies or using thermal/particle energy for diverse applications of nuclear energy.
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2.

3.

Theme 3 Exploring New Frontiers in Zero-Emission Energy Science

Research on Carbon Negative, Green Transformation, or Digital Transformation related to
energy science, and not on the development of individual elemental technologies that
should be included in Theme 1 and Theme 2, but on the development of new science or
systems of Zero-Emission Energy based on the integration of multiple elemental
technologies and disciplines.

Research Period:
Less than one year.

Research Representatives:

Outside researchers as well as one or more in-house researchers, including in-house caretakers,
should participate in the research organization. A person can apply as a research representative
or a user representative for (A) Planned Joint Research, (B) Proposal-based Joint
Usage/Joint Research, or (C) Joint Usage of Facilities. Each applicant may submit one
proposal.

Briefing:

An applicant may be required to explain the research content, required expenses, and other
pertinent information to the Joint Usage/Joint Research Planning Committee. The application
must clearly explain how the joint research proposal relates to Zero-Emission Energy. The
maximum allowable funding, which includes purchase and travel expenses, per application is
six hundred thousand (600,000) JPY for Theme 1 and 2, and seven hundred thousand (700,000)
JPY for Theme 3, respectively.

Research Report:

The research representative must submit a Joint Research Implementation Result Report
[research results obtained (A4: 2 sheets), a list of published papers, and a list of oral
presentations] to the Director of the Institute by Friday, January 23, 2026. Additionally, the
research representative must report the research outcomes at the Research Outcome Meeting,
which is scheduled for the second half of FY2025.

About Acknowledgments:

When reporting outcomes, one of the following sentences must be added: “This work is (was)
supported by the Joint Usage/Research Program on Zero-Emission Energy Research, Institute
of Advanced Energy, Kyoto University (Reference No.).” or “This work is (was) supported by
the ‘ZE Research Program, IAE (Reference No.)’.”

Travel Expenses:

For those in remote areas, travel expense applications are accepted beginning around November

2025 to participate in the Outcome Meeting. Travel expenses may be denied or partially
allocated, depending on the budget.
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(B) Proposal-based Joint Usage/Joint Research Public Offerings

1.

Proposal- based Joint Usage/Joint Research:

A research project proposed by the applicant and conducted jointly with researchers of the
Institute. Prior to submitting an application, please consult with a faculty member of the Institute.

Research Period:

Less than one year.

Research Representatives:

Outside researchers as well as one or more in-house researchers, including in-house caretakers,
should participate in the research organization. A person can apply as a research representative
or a user representative for (A) Planned Joint Research, (B) Proposal-based Joint
Usage/Joint Research, or (C) Joint Usage of Facilities. Each applicant may submit one
proposal.

Briefing:

An applicant may be required to explain the research content, required expenses, and other
pertinent information to the Joint Usage/Joint Research Planning Committee. The application
must clearly explain how the joint research proposal relates to Zero-emission Energy. The
maximum allowable funding, which includes purchase and travel expenses, per application is
four hundred thousand (400,000) JPY.

Research Report:

The research representative must submit a Joint Research Implementation Result Report [research
results obtained (A4: 2 sheets), a list of published papers, and a list of oral presentations] to the
Director of the Institute by Friday, January 23, 2026. Additionally, the research representative
must report the research outcomes at the Research Outcome Meeting, which is scheduled for the
second half of FY2025.

About Acknowledgments:

When reporting outcomes, one of the following sentences must be added: “This work is (was)
supported by the Joint Usage/Research Program on Zero-Emission Energy Research, Institute of
Advanced Energy, Kyoto University (Reference No.).” or “This work is (was) supported by the ‘ZE
Research Program, IAE (Reference No.)’.”

Travel Expenses:

For those in remote areas, travel expense applications are accepted beginning around November

2025 to participate in the Outcome Meeting. Travel expenses may be denied or partially allocated,
depending on the budget.
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(C) Joint usage of facilities public offerings

1.

Joint Usage:

A research plan to utilize the facilities and/or equipment of the Institute in order to promote research
oriented toward Zero-Emission Energy. Prior to submitting an application, please consult with a
faculty member of the Institute.

Use Period:

Less than one year.

Use Representatives:

Outside researchers. A person can apply as a research representative or a user
representative for (A) Planned joint research, (B) Proposal-based Joint Usage/Joint
Research, or (C) Joint Usage of Facilities. Each applicant may submit one proposal.

Briefing:

An applicant may be required to explain the research content, required expenses, and other
pertinent information to the Joint Usage/Joint Research Planning Committee. The application
must clearly explain how the joint research relates to Zero-Emission Energy. The maximum
allowable funding, which includes purchase and travel expenses, per application is four hundred
thousand (400,000) JPY.

Research Report:

The user must submit a Joint Research Implementation Result Report [research results obtained
(A4: 2 sheets), a list of published papers, and a list of oral presentations] to the Director of the
Institute by Friday, January 23, 2026.

Additionally, the research representative must report the research outcomes at the Research
Outcome Meeting, which is scheduled for the second half of FY2025.

About Acknowledgments:

When reporting outcomes, one of the following sentences must be added: “This work is (was)
supported by the Joint Usage/Research Program on Zero-Emission Energy Research, Institute
of Advanced Energy, Kyoto University (Reference No.).” or “This work is (was) supported by
the ‘ZE Research Program, IAE (Reference No.)’.”

Travel Expenses:

For those in remote areas, travel expense applications are accepted beginning around November

2025 to participate in the Outcome Meeting. Travel expenses may be denied or partially
allocated, depending on the budget.
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(D) Research meetings public offerings

1.

Research Meeting:

A research meeting to promote information exchange and communications among researchers
studying Zero-Emission Energy and to help establish a network for Zero-Emission Energy
research. Prior to submitting an application, please consult with a faculty member of the Institute.

To be Held:

Within FY2025.
Meeting Representatives:

Outside researchers. Note that a person can only apply once as a meeting representative.
Briefing:

An applicant may be required to explain the research meeting outlines, meeting period, required
expenses, and other pertinent information to the Joint Usage/Joint Research Planning Committee.
In addition, the research meeting must be organized jointly with this research base. The
application must clearly explain how the joint research relates to Zero-Emission Energy. The
maximum allowable funding, which includes purchase and travel expenses, per application is
four hundred thousand (400,000) JPY.

Implementation Result Report:

Users must submit a Joint Usage Implementation Result Report (meeting outlines; A4: 1 sheet)
to the Director of the Institute by Friday, January 23, 2026. Additionally, users may be
required to report the implementation result outlines at the Research Outcome Meeting, which
is scheduled for the second half of FY2025.

Travel Expenses:

For those in remote areas, travel expense applications are accepted beginning around November

2025 to participate in the Outcome Meeting scheduled. Travel expenses may be denied or
partially allocated, depending on the budget.
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The number of research budget can be increased, the support for publication fee, and global workshop/seminar by
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offline in Kyoto University.
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I think it is nice that the ZE symposium was held at once in December instead of March and September, separately.
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Offline conference/seminar in Kyoto is preferable to widen our connections (funded by ZEE institute)
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The funding support can be varied in the publication fee and attending to the energy workshop by offline conference.
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