BSOS 6 OMEFMS VROV L

SEMS v a I IURIDL

2026%F2A26-27H

REKF EFEMZEFR

Research Institute for Sustainable Humanosphere (RISH)
Kyoto University



060th SYMPOSIUM ON SUSTAINABLE HUMANOSPHERE

T < Pz =
AR 3V —2 40 - BIER)) \ THIERRE
Mission 2 . A \\os Mission 3

Advanced Development of Science and Technology
towards a Solar Energy Society

SR
kA7 R

Mission 5

2uvarly i
S - DRGREGER
Mission 1 - N
Environmenal Diagnosis and Regi
Circulatory func[ign» i

$seo0m FFES RO
GBIV AT RIIN

IR it B EE 0D 7+

e 2n20/2Ta®e

RIABKEFBIXYVINA 553 T5Y Ri3fh—I “HE s

Hi2 yash B (ER) R
FRERES - RSSFREN 9:30~9:40 WA & CREPAZFEAFEIATPN)
9:40~11:10 MILBEE (REPAF BTN
ty>ard® Iwvavl IHHRECAREOYMERER] FEE2 DK 417 BTN
B ( (EM) FHAR - 2EEE)
11:10~12:40 ZBRE (REAFLEGFEHRREP

F IEF (BEZEIIHR ST
BA 5T ERAY XFRBF AR TMmER)
SH kth (REPKT 7B
13:30~15:00 INEER  GREPAT HA7 EbFern)
=% T MPRAFAFRS T LHFER)
ty>3>@® Zwy3r3 TFHEFRE 1B REPAF BT
Yikai Hsieh (REPAFAETT EIFRT)

EHE(BREATIF I

15:10~1640 N il G TS )
tyyav® Ivyvava I/ ehO-2ABORRIHIRE Sl L RS T LK Ll
R = Fu
SEAW e Md. Iftekhar Shams (2L A% J (> 0555 1)
Tl e e T e )

: :00 ~ BRIZ LM
HFFRKAZ—RR @2FNTTU v FIR—2 aa finins LR

tyar® Ivyary TXBIFRILF-—ZH - SEFA

2826H

B2 tyyavi B (%) RE
10:00~11:30 REE—I (REAPEEZERER)
S POy, g s e e FIEEM (HIZ2AF)
R tyar6 RFMEMEL2— TEEERFCEE - 2 S BT ~—Sas . X AR
SRIBMAL (REPATF A7 ERATIPN)
B33 11:30~11:35 INEER  (GREPAT 47 ERZRRN)
EGEE7x—-5SLER 11:35~12:05

e = = - > “,8 .0 o8 [=] Xty [
RBXZEEFEBERAM IvarvIvRIILEER HMIEHP LY 5‘% o

0774-38-3603 @D rish-kyoten-office@rish.kyoto-u.ac.jp |atkntaasy m:5

Muabe :




¥£560E £FBEVVRIDL

AFEBIS v av Y UROOA
(188)
FH8&E2A26H(K) Elxtih—
&) ® & LR
mRES -HRABN 9:30 | 9:40 [ILA i (REAFEFERRAN)
9:40 | 10:10 (&ZIUBESE (RBRFEFERERR) FRMBEICE 2 ERMENIZ2 =T — D REFEHREE
TN, o N 10:10 | 1040 |{PREHE 2 (REKE EFBHREA) WERRDIH BROBERT) OLEEARRA O S
10:40 | 11:10 [E3E (BB HFHBAR - EiHHE) BMARBRAST T L EHRM-AKHEOMEBREA
11:10 | 11:15 | =/ RE (RBRFEFBRARER) tyasfiE
11:15 | 11:40 | £ EBA (EREMHR AR NAFIRABREREFFVFORBELRTRESTAOELA
I - g 11:40 | 1205 |4 HHF (RRAE RERBLEDHERRH) YT =L HRMER LB ES THE
. . - - - PETaseld /L 5—E[2F X %h ? —biomimetic biology TH &%
12:05 | 12:30 |§# R GREAE £EFEHRER) TSRF AR RORE
12:30 | 12:40 ¥ &FR
*® =
13:30 | 13:40 |/MBER (REAPEFEBZEAR) yia e
13:40 | 14:00 |= % % (BEX- K2 2T LHRE) 4;‘5‘50))5] AARE-FYICAT-AATEREO S EHER
e 1400 | 1420 |18 8% (REASLFEBREAR) IDERN TLTFEN — AEMRTBRRE T Cx TR
X . I — - = Formation of the Spectral Gap Around 0.5 electron cyclotron
1420 | 14:40 | Yikai Hsieh (SREBK £/ BIBR AN frequency of Chorus Waves Under the Stationary Wave Condition
. . A E| 4 5 INAIR—ZARG B LD AS(HYySCAI-1, HySCAI-2)IZ k54 —RA5%
14:40 | 15:00 |[FAREGWZRLE R LB SEDEI D IR LS E
*® =
15:10 | 15:20 |#BH B = (RERFEFERER) Ty asBE
15:20 | 15:40 WAIEX (BRI AL AHEEMIHEH ARMBLER ~ ERENSLRIFLARNMHELORM
Sydava
r')7/t}bﬂ—1%§%§ﬁ9‘]ﬂﬁiﬁﬁl,f: 15:40 | 16:00 (BX fEth CREDVKFEFERREA) REMMOREEERICA T -ERRBHBAIET LOEE
i
16:00 | 16:20 Md. Iftekhar Shams Production and properties of jute stick composites reinforced
: : (Khulna University ZJLF K% /05552 1) with plant derived cellulose nanofibers.
16:20 | 16:40 | hEA— (UER A 2 4 E BB ZE 77 ;’H@%fgﬂﬂlllétémﬁﬂﬁﬂl:ﬁ]lfT:V)l/?‘Z?'—)l/*ﬁi‘ﬁﬁ@
t . BE| B 70 AR A 2 - o || 2 =
S S EERSHARARE 104 EFEERERHSGHTEECAE - RRLTEFER E A E
o2 RAFRRRI—RE 17:00 A A ?J&:r‘/a‘/ﬁlﬂﬁﬂﬁEl:é:éﬁ)f%‘iﬁi%@zz#)i%ibi
2 o
5 EHRE KRI—FH) 17:30 | 19:00 11305 MO HREENRET SXARERFNET
(288)
SHM8FE2A27H (&) ElxtR—
s s
10:00 25— EBRFEFERER)
10:00 | 10:30 |FuSiE th (B L HAERT) EFEBEMPLEE-HEO REICBTIZEHARIRIAL
REMEHAR L 52—
T&EFEMHPELER -HR)
10:30 | 11:00 (HEARRET BEA/A—Tar -0—XMEBHEE) SEFERPLEEX - HRQ HEFRE~OT7IO—F
560 | et | R i A MR EEENFLER-HED ONFORMRREE BILIE
ik 324 11:30 | 11:35 |/MBER (REAFEFEBZEA)
EFEIA—F L4 11:35 | 12:05 [£FBI7+—5 L B2




%560 BIAEFEY VRV Y L
EFBIyvavy YRV Y LEEE

FAfeH : B 82 H 26 H OK) - 27H (&)
BAfE G - RERETIRF ¥ VSR &I F—

1. HEEFREL Ly > 3 v
-1 kvyavl Ivyavl [HKEERSEOYENGEE]

BILgESE CRERKEEFBITTI) « « « 0 0 v v v v e e e e e e 1

1-:2 kyvav2 Iviav2 [ KEzAL¥—28 - SEMH]
ZAKE  CRHRAAEGFBIIEHT) - o o v v v v oo e e e e 3

1-3®vyvav3 Iviav 3 FEHEFRE]

AN O N e = [ 1 B N 5
-4 kvvavd Ivvavdl)7/xro—-2EROFHEMAAZEEL -

R B 56

MERIIE = CRESREAEFFBIIIGEAT) o o o o o e e e e e e e e 7
1-5 kv vavs  AEFERKEREHE LY 2 — [HEGFEBE & EE - 4]

B CRERAAEGFEBEIIEHT)  « - o o o oo 9

2. HIAWIEAR A 2 =K OFRZ - A NVERFES
21 LETEBERIZ AL IR ¢ o v v e e e e e e e e e e e e e e e e e 11
1) [Temperature sensitivity of tree trunks methane production and emission |
Daniel EPRON (FUHRY: WA
2) THEYIEE S F 2 Al 72 @SB F R AR DO L DDS ¥+ V) 7~0
JGH

R B ORECRSY: R BT IERT)
DTN TT7AVANTARARTF v EERNOYE B X OB RITTHE
i Bk CR#ERE BEERh
4) [F/7erm—20K[HE 77 7 FEEIC X 5 HEEEMEMRIFIF & AR O HEE
FE A CRERE AEFEFZERT)
5) [ T —x %3 PET hik o f# s o #éhgm | )
SH Kt OR#ERY: BT
6) [&EF / MTEAICL 2T/ v —2DEYIRENBRIC 5\ 2
A% |
Erposhd (BHEURY: RAE)
7) [Hife THE 7o th 2 ) 1 72 FBCBCE o FEEERF L
W B (FEEBRRYE REE AR
8) [A ARHEM IR A DY 7= v E s MGG O RIR & 7 iR ICBI 3 2 198 )
Ai Wb (LIRS REH)



9) [/KAEREY) L EHORELIEOKE - EFRWEIRICE 2 2B O |
WS fedr AR REAWTSERD
10) v a=vhEBRoF 7 2L YEFGILA T v 7B T 2 LG bRk O
R
e B/ (FIRy: FIEE AR AT
11) (K77 X~ 77 A v N TUVOMBEDEIC X 2K DB
mifE e (5 FRY B
12) 2 7Y+ = =7 o EFERR I 3 2 filgsh R ) ~ — o B2 R O fFH
& LHRYE EFEZEHT)
13) [ R F{EiitkiER [FRH ] © B8RO AL o v LIFEEEHE
AN T (BHERYE KA a2 5e R
14) T T b P T oI X 5 ) 7 = v o @ fH i e F] F o {e |
R s OREiRs: AR BETIERT)
15 HEAETOREBE L EIMBZRE» DHE I NI REEDERAL X I v D
I BE S 2 5T
i Ry (ENZEREEMRZERT i3k s X 7 L2 58HIE)
16) IMU L — X —§RERT — % % A7z EERRE K 0 i %% |
P EEC (FRRORSE AR
17) [ Asaia bogorensis ® & N 11 — 2 & il ISR 15 A 18 o it 51k =LA
KEF IR (FMRE TEEE)
18) [k AA NG - E8)IC ) 72 A T BB 5 O G % R BRI 5L
=% P (PR REBE Y 2 T LERAWTIEERD
19) [ Rhodococcus wratislaviensisT301 kKB BRI R T 7 — ¥ R BFRELT T D
HEEL 77 RF v 7 4rfiReEm L~ DA
g EAN GRERS: EFETSET)

223w g VEILIFIZE ¢+ ¢ v v e e e e e e e e e e e e e e e e e e e e 49
1) TEEFIREY) O AW — A PEY) 23 BRE) 3~ 2 AR AR IS - 32 R A 2L
FR EA

2) [Diol-assisted fractionation (DAF) ExRERH LY 7= viEE~oFHHE 5 —
THEDOEANIC X 2 Y 7= v HSRAEBEIE L&Y DA
i 7 ph 38
3) MEMEE 2723 - W 7 2 7 OBEEE A A/ 77 40 BE)FcHL L RS €
7 v DA IE |
2 s



1. OEHKRtEyIay

STyvarvtl ZMHMBEXRIBOYERIE

= AL, BlL BER
REMKE £FEMRMR

HIEK D KRKE & RARBEIIYWEMBERE 2B L CTHEEICHAEEN L TR, £ 0L #
REDTE ML, Frft TRE A2 ORI M T HEREBE L2 29, MWITEE K
FoTRATO “MAERFLBEE L THRIALBE L, LR OBAEWITEREEIC &
DWRRFEFERZT VE=TZEBLLT, EWPMAATREREELE LES, Zhb0”
Pt 2 I RKE - RREREEROREZFATHY . REBbRFRFEICDEZY ZORE%
ST TEELE, BETIT BEDIRIEONLEEHC, MEEAHRILEDEN LY
HBEN[ESLABREEICKETZEIBRBHSINDILIICR>TVETS,
Kty arTid, RR W, tEL VW fEla "= X FTHELALTE
mAEHAE L, EFERICBT 2MEXS - WEMBR SV O RANL, KRKME - KB O
MEERCHE T 2B LOMEYOKEICET SRR EZMTLES, 20D
OMBEFEMOEREGE EEEZHM T 220, TR0 FEIRIZED LS IC
HEAL Y2200 >\ TiEm L E T,

(b MRIEICH TS ERMBAEN 2 X 2 =T ¢ — OBRE L HRE
WA RFAEGFEMETT - ZREEE FHRE 0% i BESR

TR O LEITRE L Jidh, KK -l - TEOBELRBEEROL LY F
T, HMIRP O W INDIZHRNRBHOLEICLY, FEROLMAEM =2 I 2=T 1
—NERENET, REBEDIHEYORRIZEELZ G A 51210 TR RI-TEYIH
OMERBRICLFLE L TCWET, KERCTIX., MWEEMRN., MEWT ) LN, TT
Vo7 %ma LEREOEKIAEY 2 X = =7 +— (Synthetic microbial communities ;
SynComs) Hi#ELIZOWTOMEELRBMNMLET, ETAHHE LT A~ M2V, HH
BLORBEAHD ORI D SynCom LIREFHEOMAEDEIZOV T, 800 Mk
DEMEEZFML, THMETALEAMELE L, RETAVICESWTERELEHH
Sm%m% EREBLOCEGEETHRIELEEHE R, BHICET 2@ AET ORESE

A MUVAMMEDOR ERERINELL, FI2. P MREORT7 4 a8 T LARED
Tx;.'HCOl/\“CﬁMFﬁ’%L&)“Cb\i?‘O



1. OEHKRtEyIay

PEVHF VR R M AR (HBER D FR R ERAT) DA L & RABREL

TR AT BT JE T - KRB g Mz

m
ﬁm
_H:H.I_
<_a
&
b

B RITE ) 7 IR BRKDIFERIE - EMZERMED D D T L LT, MU HEER BR
B CTHERERRATTN, HET7T Y T7TORERCIIARLIKRE, 777 ¥ v
REBEREANDOEBNREATHET, TOT 7 7Y OEEIDPLIEFAEZDLOAEIFITK N
W I N=A) R EZLDLDOPELNTWET, TIX TEENRLL T T T —v
g ~OHEH ] (F, HECHIERBEIC D L O R EEERIETOTL L I N2 BICHK
M7 O7IE, —RBICREEND L9 REBGERIZ T TR, TR RRIEBHAK] %
<ﬁﬁbi¢ozzfiﬁﬁmbkofﬁwwﬁé% L VEEINTZREN, HE
MO THICHTFREICODTEVEBMINTEIFERREERLH Y, Mizko [RFER
71 L BRDZENTEET, BFEITIRBRERPEKRE -T2 BHHKNL T 7 7 7 &
BEA~OEmBLEALTEBY, REBIXZ0FA T v 7 REAOBEN, Wbk HE
RAZ R EDREDRTAHZBE L TCRARREICEDL ) REELEZX D), &
WHZEIZOWTHAE - FEEED TWET,

MR RBLII 2 U —12 X2 BRA-K K O W 816 B BLH
([EBF) ZRARBEGE - B {5 B8 A 2R AR R B BTS2 BT
BIPE AT - BRARBREEMFIE 7 L — T

N\

>

5 LR

i

F

ok O KBEAEBMENZ LT, BRI FFD W bR FERNERESCAKBHIERICL D
REZEMBESOZHOBELZ BREIEIZ LA MBS TCVET, T LERRO
LA BEEAZII LD LT OMA LB Y V-2 AW T T v s ZBHENZ LD . R
BEVE L~ L TOFHRMO @A FE(CO,) » KAEK(H0) k& (7 7 v 7 A) % e 8L A
LRS- TETHEY, MWAZFHDO T 7 v 7 ZARMBIN T — 2D EHINLTRTNE
T, MR AMEFTIZ, AAREANS IAHORBRM T, CO,7 T v 7 AMEELFTLEL
RIS &2 25 LD BT TWE T, ARFER TIE, BIRWEEIRES AR OUEIT R
M) ICRESATZBNZ Y —CoBREFZFENLET, REKT, ERERICHD
%%%@*ﬁkbf T o2 HEL-2bD T, 27 2F.0E L7z KK
WIEN > TWET, MAEBIKEIZES CO, 77 v 7 20BHMKEENGIX, WEMNMH O
2000-2003 4 Z A O] 130 gC m2 FEFE O WL & 2> Wi 2 #5¢ 1. 2018-2019 4E TIEH
400 gCm 2 fEE~LBMLTCWDZ ERgnD L, BETIE, CO,OHRLRLT .,
DREBHNRAAD 7 T v 7 ZAWEFEEZRETRTHY . BRIPFREEZED TWET,



1. OEHKRtEyIay

A2 KEBIXRILXF—ZH - SEFNHE

i
4
\'l

=AKRE
REBKE S£HEBEWHERT

1. Sy avilE
AIvvaryFHICRTEICKRBZRAAVFXF—2 BB L THEMBT 7201
v~ AR LENAMETT 7/ u Y — fbFERIGR EEZIERL T, KB XL ¥
—HFHEBECBER - BEIRILF SRR CICERT IR EED, S50, EARICXK
LHIRFEEEMD THDL AL A~ AEN LT, GHELRYE - MEHCEBR L THDF A
TOMBEICLE D e, HICEBEDE~0LBE2EALL, EXEHEFoL TR A

K AT L~OEMR%Z BT,

S Wil

TN

Solar-Powered Satellites

Sl=le Tl

White rot fungi ﬁmg 0 AL

ST

IR/
Bioethanol

[
LR s
Thermoghemical Wood

K- AR reactions biomass
Hydrogen / Methane

e , 2 . Recycling
e

Chemicals

IRHEtE SR
Functional carbon
materials

. Residue

@

2. w3 20mMYBEH
Ry vary2 TR, TRz VX -2 SEFH] ICET 2 L@ D VI
BEMOMAREOETRICERZEES, Iy vary 2 EHoOHELZR>TWVWD, 22 5
ERTIRVBAZEI vy a v 2B ERHET —~ 2L FICHZET 5,
s~ A 7 NN R R - BAGE R AR AT O KL A A
SRR FE R AR Y ~— PVDC R D AW oy R e Al o R 3R
« PET U ¥ 1 27 /v H i & 5



1. OEHKRtEyIay

AL OGS F ~ A 7 v BN 2% O BF 98 B

- U T = URIE RIS X DA RB A F v 2O & A EAb
cNAFAOEPALEEM LT bV 7 = Ok 54 & AT
- REVGEME S RME O G EREE AT 7 — B REEE OB
- /Lo — X & PET O L HF 22

- M BEZR ARG ARG N E] T ) DR A R DA F o~ Ry ik Fe P

s NAFY T 7 A F Y =T AR T il i oo BR %8
RN T VT kA w— XGRS RIS D WF5E
KRBV oy Ml RT AR OBRTEIZ X D IE MR o ik

- FIRBEPN U 7 = o Sy A A TE SR AT 2 & KB 0 R 1 - PR FE BE AR AT o~ o JRE B
CRIEIC L DER R —T T HIRFED CO,WEZEDM E

FoIvia 2T, LEZEMBREMEI AT LADAM)IEFEFI A - LFRFIEE X
CEFE 7T v 7 vy THENE (XA~ R - MWEEBROTZO O~ A 7 v & EF
MELRFE] LOGRT, BEY VR T LEZHBEL VWD, KREANA A~ ZAFH,
~A 7 m B, RERZFAMH. BAEMARE, SERRE. Sy a2 ICEET
LDk e B OMREFEEHME L THXDLE LI, BAERE XLV —IEHYS
BREDFENPOLOMBER/ILY VAR YL ERBET S L TAEFER YD I 2 =7
A4 —HPLRICHEBRL TWD,

SEEDI vy ary VYR YTAIBWTEHUTOE Yy v a vy EHR L.
2REEOWN RO RHE N REET D,

£ IEB (PEE Bl & wF5EaT)
NAF~wABKRFZET Ny ORI L OERE S ~0EH
A A& (REKY KR¥ERRETEmBFIER)
U 7= aE RV m I eeE & sy AR
S K (R RS A 7 B AE 22 )
PETase /L7 —BIZFEXD N
—biomimetic biology TH T 77 X F v 7 3O Kk

]/

)/
N
N
w

3. SROEHA

Ry vay 2 TEHEBRMELOICHAMAE CERIASERL, Iy a2 BEH
THMRBEE LRI TI vy ra ViR EHELL, KB LVX— 0" EF]
iz, AFERPZEBET 2 ETHEERI Yy a Ly Thd e b, Ffiirlreeb
FHEGSDGHIIBWTHLZ R AT — AT T FEE A ) RXR—=2 g g EEFH%EIC
HiERT %,



1. OEHKRtEyIay

n

15 ]

i

wi a3 IFHER

NI S A
REBRFE £EFEHER

EAFEBFIEET TR, ABORKRDOEFBE E WIS & i ETo NHAEEEFH
EOEDLYHNWEVIEKRLFZAT, IFHBE] o> b0z ERL TEE LK,
HERKE D OFHEMOFM L WS 0ix, FEHRE L TCOEBKRTFHAT —v a3 Th
STV HEKE, [RBWHE. T LT, ki, MLEME DD D GPS XU R IE M
BThHolth, T TECAELOAFTIZERSELVAVWE > TWWES, L2rL, 8
£, NEXFIRAL TW 2 FH2EMIT., ZM A7 — Vi, £72F72MEREKR IR
DN TNLEHWVDRAT—LIlh ET, REWMEREOFHILHE T2, T
FOHEROLEDOMERE LA TVWETA,ELTREBTEHEAT — 3 ViL,
HEOEFHE VTV AFRL TV LWV THBETITHY A, ANED., FTH
ZEME, WEWERAEFEREEE L THEZ., AIALTWIK, SEELEZOREL 7
UTZ7ICLTW MERNHY T, I vary3TlE, COFHE2AERFREL LTS
BIZIERLTWS Z A RBL T, WHFZBROME, FHREE O G HIk, 59
THHTAMEIBER, RAOEEAY Y Ial—vary TCHLMITAEEY I 2L
—Tar R EOMEEREML TEE L,

KEET, 2Oy ra 3 CA#EL T, KRR T, £ LT, KPR & odt
FMFECRYMENL TV DO EBRELMBL T, 4 FOEHEZ BB WL E L,

DRk o A NBRA - TEEYNIS AT 72 A A7 7B B8R 52 00 51 5 B 52 BT 5%
= EFE (MR - RERE Y AT LHFZER
IR DR~ TLTTFH~ — KEMBTBEERETEZETHEXL L0 —|
e (R R A AF B AEFE )
[Formation of the Spectral Gap Around 0.5 electron cyclotron frequency of Chorus Waves
Under the Stationary Wave Condition ]
Yikai Hsieh (U8 K 52 25 {7 [8 F 92 7T )
[oNg R—= 27 h L A F (HySCAI-1, HySCAI-2)IZ X 5 4 —n1 7 3 @8 Hl o B
N S S T
JE M v B (B @A B AE S AT

ANFEORDOFHAMFRREIZ, HHICH D, LI ZLid, Z<DOARRDD L Z
AT, L2L, ZTOHEITMERKE &Y READ 2T 0T 1 B8R 5L H#%52



1. OEHKRtEyIay

BMLET, FFICABRIBFILVLIV AW /MNAT, EXrxELICKVWYETEDLDNLTE
D, FHEESCKBOFEET, BEX2HOLREICHY 5, I RKRFO ZEHEF
iX, ST, BT CEREHOILRERENEZRY £/, KB EDEE TR 4« 4 x4
BT 2AHOEEL2 I a2l —Yary THEASATWE T, I, AKT
DANHIEHICEELEZ D ZOBEREHOZREICOVWTOFHERKE Y I 2 b —v
a VO REEICOVWTEHZ L TWEEEET,

BAZE & WD T, YHFSEATOME AN I, AEMEOFHZEM ORI
WTHEEZLTHEDLOWET, AMZOLDIE, T ADOBAEARLHEBEMENRWRE, £
DEFETEHFHZER COFMAICIEIAMES 2R bH 0 E 34, MEEAIT. REME
LEEMELOMEBIZEKRTIEMAE L, ThE2FTHERMTHAT L &8, &
BELY bBEETHAMEOEWME, FTHZEMORREICLL I LWHEIOEBLIZ Sk
MWD ERIAFNTWET, MEANICIT, RFOMERREZEE X T, KEMEZ &
CECFHFEMTAIDICHEZ DI DICOVWTHRALTELWET,

ARHFZEET O Yikai Hsieh g fli 2> &%, BUR R A7 ISR S 2 Bk o P9 S KUl
BIIAIZoHEBRBEDY I a2l —2 a0 TERELTLLWET, NI SE.
B2, iR ML, 20\ 2, fFFILEEIEIC Lo TWAHIET TR NER,
ARKELHMEREAZTE T I2BICLTEI KT 20NN IERL2VWHEK T, £ 2 T,
TIAREEBEBFLOZRIN T BTN EEOEIIREREELHZ TVD
ZEBDLMYOoOBYET, ARKTIET, TORELELIE WS I Ik
ZWZOWTEHRFTOMERREZFRNTILTHHWNET,

FHEREWIBRTIE, 20X A F I v I REbZENLGMD, DO FEL
RAHBLGRIZIE, A—r TRMBREB R ENLY £, FiZ, A—a T, FEHZE
ML HERDOMmEE LZICEYVALE TR L —DR TFICEVRELETRH, 208
HEZR A E BRI e A W= A ROV TR, ERERMART N ZL DY T+, &
MERFHRFTORHEERICIE, 204 —a 70 ELDORFEMICET S,
FolKHLVWBHAROE 2 L TWEEEEd, bbb, BMAE 7T X~ %51
THREDICHBINTEAA T2, A—a TBPITIEH LD T, ftk, EE-—
W) TLhBHTE R holad—n T %, WE-"RTZ2M ) CTHIH A6 &
L7 AT (NANR—=AXT NV A AT)VTT, BAET T A~ EFEHTT
AwdbWnW) BPTHRDLZ T I AREOTMFIZE 0 o 72 THAMISH BB L
<9,

PLED 4 i A FEMERC., & ISR EL R L TV ZEWNn T 5 %N
KEO—WMTIEOY TN, 2o, Fo BRMRERT MAXFTIEICED B
DTT, KR TY U LZ@L T, AFEETOFTHE KT 2058 R % H M
RTwrkiZonideBnEJ,



1. OEHKRtEyIay

2yvarv4a I/ N0 -—REROFGRMFAZBE LM

w\A =
RBMRE £FBEHER

BTN BT D5 202 vy a Db, 2 viard [BEERME -
%F%EVX?AJT@ BEXE LA AT VT ALORERN AWM S E 5720

CEBRIAEMEFR O RN THLEELELTAMABREDY 7 v — A& O FEHM
ﬂﬁ%ﬁ&bkﬁn% HDTWET, KMIZ, KETO “BIbLRFZFZR YV ALLERE
LEBANPLELN DD, #HIEREB/LOMEICEMRL CTWET, FIHBIZRKN
WWHEAI SN T @b FBAHE L ETHA, AR L WAT L THLICHEMAT T, BIAR
NEHO_BILRFZEZBMVAARAERETDZED . I—FRr=a— b I ARERE L THE
BEhTwWEd,

FAO (HEARMREEME) oMzt itk
&L 20244 D HEF O MK A FE &R IT K408 m? T
HY, ZTOILREONEERL L TAEM
BEOFEHCRA , R, ST R EIEMR SR
TWET, flz X, REMEORIrDERS
NR—=FT LI NVEAER—=F, 774 3—FR— K&
STERENRNRNVOEFEREIT, HEFDRB I
72 19614E 2> 5 202412 2217 THI 164512 88
LTHEBY, ZELWVWHOTEZRL TWET, 2024
FEOEFERITNIMEI0  mPIZEL, Z i
FEXRIKOK20%ICHEB L TWET, &5
W, RILOHREDICLD E, KE A FLOHH
S0 72 R E B L2050 IS T TN 5 &
THINTEBY, % ETETHHARMEIC

WOOD-BASED PANELS
mHEEZLONET, T ——————
— T, R OBFMREREIIRMOICHEAEMICHY £3, FHREHEOEEIZE W
T%%ﬁﬁ%@$&®40?%é%®® BUR TR OBFEHREERDORINIZ &
FoTWET, BRIL, WEAEEMBEICNZ, EVWEHEERECHERRERS L W
ok%ﬁ%ﬁ%%%ﬁbfwiTo%@k ., Ak, BRARERRGEOBLE DO B
FIRRAAIE AL, ARMBEROEBENBEIINET., 2HLEEELL, AMDOIH
RHEHMAHICINA, ERZRMEY R oMY 77 re —2&ROFHICET 5



1. OEHKRtEyIay

BB ICIO A THWDIERNSO 44 0k AICFFEERE‘EZNZZI 2 LEL
oo . MERSERFZARM&EM LR OLNEE LD TREME & #EE ~
BEEBEWPO R LI LOWAEMER FORM~] CEL. RKEMBEORIIZBIT D
BAEAMOBEMECHE, S HICEPFMRBEIZOWTIHmEWZEEET, LEETAK
BEMERREROBE - ANETHY , HEREHERIFICOMOVMBEATVES, KIZ. 4
WEZERT O BB L 0 | TREM B O SEE BT 2 g RHE Al ET VOS] &
ML, BFEELWERLZ LY S AT 8205 L 72 REM B0 YT 10 0 E & PR
RMELZOWTREOHIERREZ ZRIT W EET, RAMEBOZEFICE W T AL
BN Z2iER LRt ME LIRS ERLZEDHBD XN TTHN, ZETHAR
EAICE WD TRATRTHRIVMELTODHMEED - ATT, t\W T, N T TTF v
=« 7 V7 K5O Md. Iftekhar Shams #(#% 7> 5 1L, [Production and properties of jute
stick composites reinforced with plant derived cellulose nanofibers] &\ 9 # A ~ /L T,
N T 7T aTEHELSFEEINTWDLEY 2 — b (HIK) ONERZICK S ZEXDHH
AEHBELEZRKER—KNOBRBHIZIZOWTIHAM WS ET, A, BERE
TYWOMBHEREE T ) 77 A NRX—FHWTEEMERERIANSE CIIEE I T
BY UYMAEFTORBHEEZLBED TEONET . EIC.YMREFTOHTBH LY
TARM OB TIZ X 2EREICHT sV TF A — VEERT CEL., v
IARMOEMMAM 2 SBICE WM EBHABIZOWT, RFTOMFTEINE & HI2ITH
Wl xEd, AT, KMOZEENTIZETAMEICEFRVMAENTEY
AT/ X BEGELRNEIC X 2 MEMIT 2T FIEICTRY AndRE, %0 S
SIRHMROERNPIFFS N TNET,

WETNOREFTHY Z e m— ZEIRZ V7oA RBE 3B 3 B AF TR O & i
MTIHREINTBY Ay varodf briisEsbL0nWEHsR 25 b0 L
RWICHIFFL TEBY £7°,

% & R

1) Food and Agriculture Organization of the United Nations (FAO), FAOSTAT
(https://www.fao.org/faostat/en/#data)

2) FAO, Global forest sector outlook 2050, Assessing future demand and sources of
timber for a sustainable economy, 2022, pp.10, ISBN 978-92-5-136950-0.



1. OEHKRtEyIay

AFEBEXRXRAEAR LI — AFBEHZELEEX -2

25 B—H®
RMREFEGERER £FERKRAEAR L 52—

R RFAFBERIIT., EFER P2 HEST ILFEFM - EFRPFELL E LT,
WIS E WO B DM H N H LTI vy a VERONIREHEET 2 5P
WEZEARE 2 5L L T\ D, 2022 AFEEICIE. AFZERT N O SLAHAR & L CAFE R KB
Moe o & —2& s L, PR Z@E U FEsBRmoHEERSEI 2 EHL WD, F
BRSO RERE N — B, MEOHEA CTHHEEZEHR T 2R - HFFHAE %
PO 3EMAEBEM S L TRV —CFHBEL, AE—AT A4 7 N2 =y M &
R %, 2025 FFE IV HE 2=y MEFIICBITL, BAES DO =y FFTEL
TW5b, # 2 MOFBIX, FEMETLIOVBELCEXLHE L LI, MEry¥—4&
FERY - A /) X—=va VIHMICHTE T 2 EERBREE RABNZEL TVDAICH
D, LT, FEEOZRMEZHEZCES X1To T 5,

Multidisciplinarity (MD ) : WFZE %I R OMR 2 LB & 3 2 PG A - R 2@, 2
OULEOEEBRT ATV CORENSL, HAEICEE LAY Z &2, EEMND
OREELTT e —FENDH T &,

Interdisciplinarity (ID 1) : 2 DLl LD SN P BA2FLIAL 2 LT, 211 b
MAAFT Iy Z7IZHEERAL, 520NN ZOEHES 2B, o, #RT
XALOICTH L,

Transdisciplinarity (TD 1) : IR® 2 DO EE OB 72 FmdE, 12 B X8k,
HGMICHEFERMoBERZEZ TN 7o 2 Th Y 2K o2 K& BHRT 5
ZEL2OoBIEDEERN, 2NN, ISHMTHY ) BIEN, e, RENRT 2
g -k RE THERR OB AL TeAZ0ob0ilzsMEEs 2L,

ey 2 —DOSLRbBERILEZXDICIE., 7THTITEEE, TH, RE V-
A AR AN ECSML, HAECHZRME LR B LIEAET 5 TD Mo BEN R
AIRTHD, TOEDIZIE, TD Vet A2t 2R LEERLEOHRN 2 HEH
TNEBET DL ENMELRD, 22T, MMEEHE L TCOFEENE L FZEED S
BELCOWVWTBEZITHDL, MiganT Lo, BoHMELITIRE Y X —HOFENE
% T3 (2, MD #,ID 1, TD P & W o 72 PO B IL TEm) 8T 52 &N
TX2, —H.ZHBEOBR»LIX, FWMANLDOSE L L TRKFLANNF T OB



1. OEHKRtEyIay

FMADSHE
----------------------------------- , o
Transdisciplinary Research  : vERERBEORBRUTOE (CHE
: g CERAD 5 BET B REMN
tasssssssszzazzssssrassrarssnans » FEMEBROMELT 152

----------------------------------

-------------------------

Interdisciplinary Research

Multidisciplinary Research
Interdisciplinarity
Multidisciplinarity

“sssssssssssssssmeEnsmennemnnnnnmnsn? ‘S EEEEEEEEEEIEEIEEEEEEEEEEEEEEEEE®

FMADESHE
B ARk L ERIE B & 2 T o SR YD 25

WEDZA L, FIRADPLOZE & ITATE, TR, REREHEFNRAOHET 7 5 —%
BT 5, — M., MDAFZE L ID IR ICHB T 2B EE DL IZFEIRNOMEE TH
LN, REREOWRENSE T HI LA THDL Z &, TDHEITFENIIDT 7 ¥
—DOZWEERE LTI, [HEE) L L TOZRBHFREICITETAB LS50
BAWSE A2/ N TE5, —Jh, [Hi &L LTOZFEMHOBEMGIC OV TIE, #
SR L Vo ORI NFEF LV EBSNTVWDLZERNBHUTHD Z
EH, ZOMIZHEZIE, B 1RBICH -2 TD MO BRI\ 72 24 22 6 O B\ i
REN D D E W D,

ARewvvarTid TEGFERFEEEE -t LEL, EE - e Evo 2t
DR EFOEELRT 7 2 —pbiBRt LW, BRFE, AEEFRTH LIPS
BBICHEEL, T2OH%, XA OGN A0 ZH L T & 72FIE
BHERICE, TREICBT2FEME~RT A b EEL T, FAIZB T 2 FBEHRE
DEBERLBEICONVTHREL TWEELS, RIZ,. REFEXEELLBEREA /S XN— a3 -
a— 2 MERBHEEKRE I CHBE P oOMARFRICE, THEBR-E~0T7 7a—5F ) LEL
T, B WO ER LSO HIEIEEIICB T 2 FBEHEOLERICOVWTHRE L TV
e, w&IC, b3 2Rk & AFBEATETAIE R O R O R A B < R EEREAE K
F. AFERTFICBITOREN R RS THOL ELR—R - F ) T 7 A4 /N—(CNF)D
EBEEIIBIDA /  XR—va a2 T —~IC, [CNFORESEELZRIE L ESHE
I CEL T HaRRIIMITZFEMEORENLRREIC O N THRE L TWEEE,
WL T, B1LEROTRICH T ZHREFTEAT 5,

&%
ZRE—, EHZEW, fhEHF, FEMER AL MCET 2 EK S B, MR-
A RXR—= a3 VR 40 BIERFEIN RS E TSR, 195-199(2025).



-1EFERFERXREHE

TEMPERATURE SENSITIVITY OF TREE TRUNKS METHANE
PRODUCTION AND EMISSION

1. Research team
Leader: EPRON Daniel (GS Agriculture)
Collaborators: TAKAHASHI Kenshi (RISH)
MOCHIDOME Takumi (GS Agriculture)
OHTAKE Yuuta (GS Agriculture)

2. Related missions
Mission 1: Environmental Diagnosis and Regulation of Circulatory Function
Mission 5: Quality of the Future Humanosphere

3. Abstract

Methane (CH4) emitted from the surface of the trunks of living trees can be
produced internally by methanogenic archaea. Our previous studies revealed large
interspecific, interindividual and within trees heterogeneity of trunk CH4 emission.
While temporal variations have also been observed, little is known about the
temperature sensitivity of trunk CH4 emission and methanogenesis. Trunk CHy
emission was measured in summer and late autumn in the Ashiu experimental forest
(35°N, MAT 10.3°C) on 6 species and in the Teshio experimental forest of Hokkaido
University (45°N, MAT 5.0°C) on 5 species (6 trees per species, 66 trees, five position
on each trunk in summer). This combination of measurements allowed us to infer the
seasonal dynamics of trunk CH4 emission and the long-term adaptation (latitudinal
difference). The temperature sensitivity varied between individuals but did not differ
significantly between the species and between the two sites. The median apparent Q10
value was 1.64. This value will be useful for extrapolating spaced-out measurements
over time to the entire year. However, the observed variability between individuals
suggests that other factors than temperature account for the seasonal variations in
trunk CH4 emissions. Further research is needed to determine whether a multi-year
trend related to the progression of heartwood decay overlaps with the seasonal cycle.

4. Background and purpose of the research

The role of trees in the global methane budget is still unrecognized. Until recently,
trees were considered passive conduits through which CH4 produced in the soil in
anoxic conditions. In addition to CH4 originating from the soil, CH4 that accumulates
in tree stems and emits to the atmosphere is produced endogenously by methanogenic
archaea in the heartwood where anaerobic conditions prevail. We recently found that
the mcrA gene of methanogenic archaeca was amplified from wood samples of several
species from the Ashiu forest. Although methanogenesis is temperature dependent like
all biological processes involving enzymatic reactions, CH4 emission results from
both direct and more complex indirect interactions of microbial and abiotic drivers.
Long-term influence of global warming may be driven by changes in substrate
availability or changes in the size and composition of CHjs-related microbial
communities. The objective of this study was to characterize the influence of
temperature on tree trunks methane production and emission at different time scales.

We hypothesized that the amplitude of trunk CH4 emission would be similar at the
two sites if the microbial communities living in tree trunks are acclimated to their
local environment. We further hypothesized that trunk CH4 emissions are higher in
summer than in late autumn and that the temperature sensitivity varied between
species and between sites.
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5. Results and discussion

Contrary to first second hypothesis, the amplitude of trunk CH4 emission in summer
was three time greater at Teshio (20.1 nmol m™2 s!') than at Ashiu (6.3 nmol m™2 s°/;

Fig.1, left). However, for the only species measured at both sites (Quercus crispula),
the amplitude was similar (2.3 nmol m2 s°!).

Consistent with our second hypothesis, trunk CH4 emissions were higher in summer
(average air temperature during the measurement campaign: 24.0°C at Ashiu and
23.2°C at Teshio) than in late autumn (6.4°C at Ashiu and 3.7°C at Teshio). No
significance difference in temperature sensitivity (Qio) were observed between the
species and between the two sites but the interindividual variability was very large
(Fig.1, right).

L ]
6_
. 10.000 - ‘
= Ashiu Teshio
; ", E
N 1.000 . g
£ s L 4
2  0.1004 o 5
£ : o
c [ ] 2 ®
T e & .
T 0.010- 5. . ° * i
L $ -, B
. =
0.001 1 E
CJ AP AT BG CT AS BE TJ UDQC CJ AP AT BG CT AS BE TJ UD QC
Species Species

Figure 1 The left panel shows the trunk CH4 emissions measured on trees in the experimental
forests of Ashiu (6 species: Cryptomeria japonica, Acer pictum, Aesculus turbinata, Betula
grossa, Carpinus tschonoskii, and Quercus crispula) and Teshio (5 species: Abies
sachalinensis, Betula ermanii, Tilia japonica, Ulmus davidiana, and Q. crispula) in summer.
For each species, measurements were conducted on at least 6 trees and 5 positions on each
tree. The right panel shows the Qo estimated by remeasuring fluxes on some trees in late
autumn (7 measurements were conducted for each species in late autumn).

6. Future directions

We initially planned to sample wood cores from all the trees to incubate the inner
heartwood at different temperature in anoxic conditions, with the aim of measuring
the immediate temperature response of potential methane production. We also planned
to extract DNA from the inner heartwood immediately after incubation to quantify the
methanogen maker gene mcrA. We postponed this sampling by two years to be able to
monitor the same trees, without sampling bias, for at least the two additional growing
seasons and thus infer the inter-annual dynamics of trunk methane emission as a
function of the progression of wood decay. To this end, we have already monitored
the health status of all the trunks using acoustic tomography this year, and Yuuta
Ohtake will continue this monitoring during his master’s studies (2026 and 2027). It
will reveal a multi-year trend in trunk CH4 emission related to the progression of
heartwood decay overlaps with the seasonal cycle.

7. Reference
8. Notes

The results will be presented at the Annual meeting of the Ecological Society of
japan in April by Yuuta Ohtake.
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Molecular Biology and Biotechnology) Conference (Harbin, China), 2025 4 8 H. 6) Ji et al.,
# 42 B B AR A AT 7 v —FaRea (M) 2025 4 9 7. 7) You et al., The
10th Asia Research Node (ARN) Symposium on Humanosphere Science (Tainan, Taiwan), 2025
.9 H.8) Youetal, # 76 FIH AAMFaRE (KE) 20263 H (FiE) .
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BHELAETOREBLENRBRENGHESNIKRFLED
HKRES2TVDREICEAT HHR

1. BARAAR
REHRA - PEEE (ELBREFEHT)
LRPZEE - miET AL GUEERS: BB ZERT)
1 = A (1532 B8R B AF 2 7IT)
TLRRZE 6 (R RS Ay R Al R i 2 5%)
TSN (R KT Wbk &2 )

Ty va 1o REEDW - IHBR A REHIE
i A A7
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N
<
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I
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3. HARME
IT AARNDOEFLZ DM TRIGEINBRZ BT 2 EB AR EY, ZORERE LT
VD RBRUWOEAPRESNTETWND, FTAIFZINETIZ, HEwmextg s LT,
HYMREBREmMPEX 2D (VD) LOMEELLA, FREzm X THREL T
7z (Nakajimaetal., 2023) 1), AMFZETIEHIOEIY 7 & LT, JuMHG THEEL TW
DRZBAEICHONTHE L TR 21T\ KEBRARDPLEKRT D EBEEND
VD & & EEOMPIZHFET D VD &L OMOBERIC, s RFAEL TEVWRH D
MWL EHALNITHZEEHMNE LT,

4, MIEOERLBH
BRI AARNOBEFELMEDOM CRGENREZ BT 2B AILED, ZOfHRE LT VD
RERNOBALNRES N TE TS (Tsugawa et al., 2022) 2), HiEHE ST N ET
DFFRICEB T, EEOKBGEIIRBR T — 2 D ORNTERT S VD &%, s
FFEEHOWCHET 2 FIEEZHE L TE (F5,2020) 3), 2NETOFETIL, K%
Wbt DRERANF 2 Z BT AR S AR MBI, TORICKOE & Ebn b KB%ESIHRE
EEABRENT — 2 bR, @IROBRNIZAER LZEEbNS VD BE2HEICL - T
Koo, Th & ERCEMBOFEMICE > THE SN VD && ORKRZHH 7
(Nakajima etal.,2023) 1), TOFER, @I ATHIZAXRBHEHENLEESINDIFE
X, M T VD BFETEL TWRNWZ ERH LML Rolz, SRIOFETE., RIBRKFEKR
PR E HUIAEFE T 2 KB4 - RERAEZXIZICT V7 — b EMERREZITV, H
WTORNEFRME VD ARG OEBERE LS, (KNO VD BE & OB 2175, 7
Y= MERE D LIS, BT 2 BB ONERE S ARNERAHE T L, REEDKRN
TEHINTEEBEIND VD BEZHET D, 2, MIKMRELSRD LRTZEED
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M VD BEOMBZMN T 5, 2OZLIicLh, BRENLO VD BEE L EARLLD
VD Ak & RFEAEDM P VD OIS, EDO XD REERNRSH D200 %M T 5, LLAi
AT o 7oL I B 2 A TIL, B E I N D VD A EICH A iR
HROIIMF VD REDHALDITENE W FERBGE LN, 22 LIcky . BEFIC
WYOAENT VDIZHRLLADEDOERICTHEIS N TVDIDTIERWNA L WS FERAZE
2O, RFREITIFICL ST, RELADBOALEFTITEEFKRRVWKFEICONT
OF -2 HBEBERREOND Z M, HRAMNICARTHLHRMARIFELND b
DEMFFESND, EFEREORKBGRS L RFAOMF: VD BOFEZRMEABGRG LN
X, REEOBBEO DI ML &L 725,

5. MIRDBERBLUEE
I, FAMBHENZVESE (T~9 H) &, 2720 EFE 3~4 H) O 2[HEIC
ST TAT o T RIGERFPREEFR R OKRFRRE LRRICET T O 28 4 DLt x x4
ELCHEEITo7, BFE2LLO VD BHEX, MM FEHEMELH
WTRHE L7z, E£72. TERCE A TIC, HEERARBRELHEE Lz, o
B, Yo A7 V—VBAORE, AX 24 7%5E L, ILTO VD Al &% HEE
Lz, BFEOHEBHRFEOME VD BEOFE T 89ng/mL Zo7-Dlzxt L, BEEDOZ N
X155 ngmL EAEICHEMB T o7, BFENDO VD HBEREO PRI, =R /LF
— B EMEEIT > 7L CTHEFD 8.5 ug/day, EFN 6.2 pg/day & . AELREIL R
STz, AN DO VD AREO P REIX, FZEN 10.5 pg/day, EZFEM 17.0 pg/day
ELABICHEM LT, BELEFOENENGO VD A& e s VD RE LD
Spearman JIENZ FH BIFR E 1. £ E 4 p=0.04 (P=0.85) & p=0.27 (P=0.17)TH ~7=, 1 H
B0 DN LD VD A EEBRENOOEBREO TH 5 4KFH VD & &
MfH VD R JE & @ Spearman AN FHBIFRHUL, HZFD p=0.11 (P=0.54), HF) p=0.45
(P=0.02)Th -7, EFICIIINLORKEOMIC, FEZMBEBEENRLND Z &M
o7z,

6. 5IAXH

1) Nakajima, H., Y. Sakamoto, Y. Honda, T. Sasaki, Y. Igeta, D. Ogishima, S. Matsuoka, S.
-G. Kim, M. Ishijima, and K. Miyagawa, Estimation of the vitamin D (VD) status of
pregnant Japanese women based on food intake and VD synthesis by solar UV-B
radiation using a questionnaire and UV-B observations, J. Steroid Biochem. Mol. Biol.,
229, 106272, 2023, doi:10.1016/j.jsbmb.2023.106272.

2) Tsugawa, N., A. Kuwabara, H. Ogasawara, M. Nishino, K. Nakagawa, M. Kamao, H.
Hasegawa, and K. Tanaka, J. Nutr. Sci. Vitaminol., 68, 172-180, 2022.

3) mEEE, [ (B3 AXLse ¥ I0DOAERK] , £74 32, 94,469-491, 2020.
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W L—F—8mERT—2ZAV LB RBEXRIDOHRE

IR ik

REHERA @ B @R HE)

L FEAFFEE : Hubert Luce (RUEIKRZ: A B WFZEHT)
MEzvray

v ¥ia vl BRELR2 W - 1l SR RE I 1
v a v b o AT

/7

14

MRBE

RS 7 B E B A T o CHRBE L 72 38 MO MU L —F —O8ERT — % & Hn

T, YVzv MRRMEDT —ZIZH oD BREAZD Y 7V EREREDSA T A

DODXHNCEAT 29 %21T 5. £7o. R UEER TH LD HEBERER 2 &%
WS THRAET D EBELZOBNO ERHBSIAAICONT, HErEZIT5.,

MEOERLEEM

MU L—F—OfEiT —Z1E, RHMICOE2EEEZ Lo TWD, MAFEEICL- T
IR, BERMEERN SN, RERGMRICHE LT -2y FAMEINTE
D, EREHRAVEHERELHRESNA TS Y, AFETIE, ZoF—FEFHWT, L
PP E O R[RBE G OMPICE Y e, £9. Y=y PRURMETAHA LN D, JE#H KK
BEO LT THEROMENRET 2HRIZHONWT, ARBRICER T #2 & . VHF L
— X —BAREICER T 2 o2 oL CRHMET 5, X5, EHxiiEICRET 2
BCHDLPMBEARERINCES BEEDCE X MEROZEEICONT, 20T —% %
KRBT T — & (ERAS) L AGDLEDL Z LICL o TH LT 5,

HROBEREIUER

L. SREROEMFEHICH T D, BHIAA 7T R ERKBRIZHKT D v 7 F L0556
BBEMICHED MU L —F — D7 — Z i LTERER . ¥ = v bR O B RS A
TREWT, EHMERW) T2 7 7 A VN EE L, 12km LR TiZ &, 12km 2L ETIEIE
LBl I HMONTRHEN, HERBE SN TWEAFZT TR, ZIEEHH
ELTWABZ ERThoT,
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Muschinski (1996) 212 X % B AYE T /L % ffi
ETOIUBETNVEFHCICHAE L, ZOET
VT, HHRFHMOE—AEONT =T R % Al
EELELOTHS, TO/ME, FHERH 4.0 kn R
UEDAEHW o 77 AT KERSTIC g

(a) Wegas January (daily average)

“R=-0.39

HRT 2RAOHELZT CVDZ L AHR ¥ ool
iz, & 612, ERAS T T — & 30 455 DR 01 .

Prone . FIRALE I > W88 72 A7 - T 018 ]
EEN ABICTIWORKELZG X LES D %2 o1 o ,nﬁﬁmimpﬂaﬁs T
LbRahi, ZToOREFHFEEHLELTDO W K1 ERAS BEMIZ&LZ N L

NN . — & —{FiE D 1987-2023 &£ 1 B
. MU L — 4% —T ]l ) XA DT 5
/ o BRAINDMEEY HI1LD 025 OB 2O 300hPalis ) &

<OEMIBRZRLE LTI By TICE > TAELUDE  100hPa (s ONER. F4(%

DEX N LRI THD I ENRB I N 1), TOFH. FRE M L—F—
i ‘ BAICLPZERAEENNE
2. RIBEEBICHE D SR O R AT = .

KERHERRF S T, MU L= —Z Wiz &
FomMBE R TEBICITELTOLARY, ZOWENC X2 MEROMIT. K en/s 5K
ECTH 1ben/s REZLHLND DT, STIIRIEERICIROEND L EZEAOND, Hb
BT, BRBLHEEICOWTOMIT HIT> TV 5,

6. SEROREMR
MU L—F—TBIH SN MERERET —2 & LTl L TV b0 A%
FTn<, F£, EHIREICA DN DEEICHOWNWT, ZDOT —F & AW &
ML 5 6

1. BIRAXH

1) Luce, H., N. Nishi, & H. Hashiguchi, 2024: A climatological study of thefrequency spectra of
vertical winds from MU radar data (1987-2022). Journal of Geophysical Research:
Atmospheres, 129, ¢2024JD041677. https://doi.org/10.1029/2024JD041677.

2) Muschinski, A. (1996). Possible effect of Kelvin - Helmholtz Instability on VHF radar
observations of the mean vertical wind. Journal of Applied Meteorology, 35(12), 2210~
2217. https://doi.org/10.1175/1520-0450(1996)035<2210:PEOKHI>2.0.CO;2

8. ftid (E#&)

Luce, H., N. Nishi, & H. Hashiguchi, 2025:. A re-examination of the reversal invertical velocity
profiles at 12 km altitude measured by the middle and upper atmosphere radar over a 38-year
period (1987-2024). J.  Geophys. Res. Atmospheres, 130, ¢2025JD044896.
https://doi.org/10.1029/2025JD044896.

W72 72 20, W0 FAL, 2025: BEEOEEICI T 5 T MR REROKE. BAKS
PR 2025 FFRKERE, M, 2025/11/08.
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Asaia bogorensis M+t )L O — X & EFRE S ADE 5 #k =X f#Z BA

1. BFRHEH
REERA KB ERE (BINKSFE L5
HFRMFIEE -+ g (BN RY e EETEUERD)
S LRy A 7BV ZERT)

iVVaV2:k%i$»¥_W@.ﬁﬁﬂ
Sy va 4 EEREME - BEIRES T A
iVVaVS:ﬁ%uﬁﬁ.

3. MIRME
K52 T, Asaia bogorensis INE T DB/ 0 — 2 A EESE BesA & REEH L,
M Ecotrm —25REAE (Bes) OESIBEXEZHA O NCT L 2L
T 5, EHOBEMBEZ VT BesA OIEN T O 434 & AltiAL - AT L, 554 7265
BRAEMP T 252&T, MEELE —2AEGROLHRMEICET 2BMEZED D,

4 BAEDEREEMWM
taw— 2GRS TIL, BesAIZ KDL m—ZXEME OS5 1M O B K
s<#ERLE, —5T, ﬁWD~XIW®‘7D747JW#%méﬂéﬁmm%
1, &0 DT Bes A ROMILIE [T o2 i) B E P Bl SRS R 72 T & HNZ D0

TlE, KR E L TRMEPTH D, WEROWIIEIXEIC Komagataeibacter J& % €7 /L &
LTHED LN TEA, Bes MAEKROEIIRAZ ARIICHE TE 27 VITHENL
ST W72\, Asaia bogorensis 1% Komagataeibacter J& XV & & HIZHUM  (5-20 nm)
mmr—2 (K 1a) ZEAL,
bes Bin FHRICHMBMEEZ AT
5 (B1b) Dz ehnn, Erm—2
fm LRI > THERK
L 55, T, RIFETIT A
bogorensis Z >, BesA D4zt

Fiber width 5-20 nm Fiber width 40-100 nm

%1&% %&k & 7 U — X‘\ 7 5 7 ﬁ: Y — ?i (b)A_ bogorensis
WLV A LT HZ & T, Bes A baz EREET) bets  >f bec [}y
K. xylinus

R B 5 T o> 22 [ AL AR AL & i
il b L m— AT K & O BE AR R

BH% BT, Xl 1 A. bogorensis 3 X O K. xylinus \Z81F %
(a) B/ v — Z{f#ED SEM W%, (b)bes A1 >

N 2 0 BT 00 W -0 i
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5. MIRDBERELUEER

A. bogorensis \Zxt 9 %, HlBesA Hifk (U FHk) & 1 REUKLE L THWIZHE
G TR o T, BIE DR R, 2 RHUKIZH KT 2 80 A E AR D RIZ R LT 5 Al
JA2SE VB CRER S N7z (K 2a), Z 4UiE Komagataeibacter J& D H BT HE KD R
B E 72 2 EAMARRD Bes BLAIARN L ZHA LN R D, £72, 7V —XT7F7F
¥ —1EIZ & o T A bogorensis 33 X O Komagataeibacter xylinus ATCC53524 @ & | i
V7Y hEERL, WEBE AT/ 572, K xylinus ATCC53524 ® L 7' U J Tl K
IS ICEBRORFFREENBRIND DI L, 4. bogorensis ® L7 U F TlL[A
RBBERIFIZBWTHRFBEIIBETE ot (K 2b), LEDORRNS, 4.
bogorensis |X Komagataeibacter J& D & 13572 % Bes OZERIMELE Z A L T\ 5 A
BEMENREWEEZEZOND, £7- A bogorensis (2B T, BesA ILHIALMRIZHIEL TV
HEBRbMhoTo, THIVETIZ, A bogorensis XA T 5 BesQ NHIIEMRIZ RIEST 5 2
ERDroTEY (F—FKREK), BesA OMIMGRTEDERK & 72> TV 2% ATREME
DTEREND,

@ (®) K. xylinus A. bogorensis
anti-AbBcsA [ anti-rabbit-AF647 ; ’ 2

-y

2 (a) 4. bogorensis \Zkt 3 % BesA Huik & 7o s s Y Gu i {4,
(b) K. xylinus 3 £ O 4. bogorensis ® 7"V J1 TEM {4

6. SEROEM
TV =TT F BB L RERE#RO S REC ATV, A, bogorensis T
BT D BesA DRTEICDWTHENT L TWS LERNH D, F72, BesA SlIMRIZHTE
THERNE LT BesQ 21T LW, oMilaE s "7 HOEGLEZLOND 2 &
5, BAERA DM & WAT L TELS “BtE” OB 1T > TV TETH 5,

1. 5l AXHE

1) Kumagai, A. et al., Ultrafine cellulose fibers produced by 4Asaia bogorensis, an acetic

acid bacterium. Biomacromolecules, 12, 2815-2821, 2011.
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REOABEARE - EHICRATE-AETEREDHEHERNAR

1. BERAERE
REE KA - P (A RT RFEFEEY AT LIFHRFZER)
KRR - KE T UEER = AEAFREAFZERT)

ik = (R REFEFEAOIER)

Iviard  FHAEFRE

3. HARME
EEA NFEEEOARBIHEICL Y . HRKE &V oo RIKB k0 AT B
i L L TCOME LTI TV D, AEEZOLFENE TIIAERE LN ET 28
A Ialb—va iy, FHIIZAHAmICEML, wENEL 2WHERE
OBRHBL L L OREHIE 21T 5, BUEMIE TIX. frEk O @B G T Ik W\ T
BRFEOEBN S DR FIEIC, Al EDI T I AHEROBIEET VA B LM
HOYIalb—yary7uZ 7. EMSES ZH\5, M IO EB IS OMNI X
AT —Z O L RENRT A= ECHEERIOKE Y I 2L —v a3 v EFET
52 LT, FAOEBMEOU OV EDLY S —EU LOHBEREZFRT L7 XA —
AP SN T B,

4, MEODERLBH
ARFEPORET HMAER 2D S ORI 35 I H R E 2012
SNEMLHERRELZEERT 2, 4%, HECTTHRIND ABEIEB CIX. FHFA
DHBRRSCHE LA LHORMN I v v a VBRSO ARICEZ 2 E B2 EEDN
L, g hE e ooy, RO BIIX, BRI - ZmPETAEL D
HEHEREOWHEENZMHT L2 ThH, ol LT, REHESDEERLIN
ZEHEM L CE o8 — R R EBRAEAT B it & AR AT S A T D EI R R A
B IEBREEE (AKDK) ZiEH L, ke Al 208 Bl ToOELELZHEE L
WELFEAE T H i # R BR B 2 B T 5,

5. MIRDBERELUEE

KIGTEBEIZIS CTEAT D5 KGR NT A —ZITKAF L2 #HEIRRE & £ DOJRE A
B =X 5 100 BUE O G R EBRBENT T~ L7z, 20K BRICEATZAE
ICBWTIAS FIEL 9 DEAMIEONIBICEZ OGN D FFEXE L. KPR O E K
PED SN0 2 HET 2 WEIERI 2R e L7,

HARANZIE, KEBRGEEE 25 IO TV LIRFICO@ TEHWEM T, B
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%&ﬁ* DEMIRONT, 20Q I OEESRM) ITBWT DAL, EALMIPIE
WHELREEWMOEENIRD N, ZHITOD BWEH) TidAA v EET

®ﬁ%ﬁ&$@ﬁﬂﬁﬁﬂféﬁw@ﬂﬂbx®@f$%®ﬁ§%#1fﬁ4ﬁy

DHPEBONEFIFEATELZ LITERT S,

_,_._,_ﬁﬁ_;,l_._._._._

______________

FEHBFORMT 27 MY
(A K E L IEERN)
ER. KBEBIC AR SN DA EHFERS & SREEEROHEIREON BHHEL - i
SRFAF — 5 (LERIT), A, 40K E EE O KBk, TR 23 0
TEAR) EELIFCEAEEOEFEREET S R EWE, H o ANE).

£:3

6. SERDOEM
ARWFFE TSN TR 5 R RIS 31T 2 el g KON R B S ik
OFFIFAMICETL S 2z A L TBY, 4% NHEOFTHAEFFEEO —# & 72
HAEOERE ) A7tz #D 5 ETEERMRTH D, SRITHBRRETORK
THITMA T, WEKIEOENIC L > TAE L 2 REEEE L A i AL B 5L & anfo
WCHAEERT 200 BR 2 T, ISR Z RIS 25 HTH 5,

1. BIRAXHE

1) Miyake, Y., & H. Usui, New electromagnetic particle simulation code for
the analysis of spacecraft—plasma interactions, Phys. Plasmas, 16(6),
62904, 2009.

2) =hfdldlifh, ko HERE - A 8L K OBRICE T 5 AERLE & AT
WA, WE - B - N, 34(1), 27-42, 2025

8. ffiE (RELARKR)

3) Nakazono, J., Y. Miyake, & W. J. Miloch, Electrostatic Charging of Lunar
Cavities Governed by the Flow—to—Thermal Speed Ratio: 3D PIC Simulations
and a Free-Fall Model, J. Geophys. Res., 130(10), e2025JA034302, 2025.

4) Miyake, Y., Physical processes in a space plasma-solid boundary layer: a
numerical research approach and its application to ’Lunar

Electrostatics’, LASP Science Seminars, University of Colorado, Boulder,
US, 2026 (invited).
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Rhodococcus wratislaviensis T301 % BAEBFEFEIRXRTITI—F
RERECFOEEE TS RFYv I REERLE~DE A

1. HRRAER

REHRA - wBEN GUELRT AAFE A IERT)

LFEFZEHE - miEws CaTRT #H T
bR GUERRS: A7 52T

2. BAEzIvI a3y
voa 1l o BREEZW - 75 BR A HE HAE
via 2 s KRBT RV XF—EH - 5 R4

/7

17

3. HARME

I, TT7AFy ZICRKDREHREPEIAMEL TS, FICER Smm L FO~
A7 FF72F 7%, RVHEHLE 7 2=/ (PCB) RFZA T XL 2 EOKEMER
BIGYE (POPs) #WAFL T EORE] L7220, AERONDMEFE~ER L KIT
FTHREMER R STV D

TITAF I OESRIZBEITD E, R A VT 4 VRBRIZIRFE -REHS O
HTHERR S NA DR pimd TR#ECTCH A DIZx L, RY = AT VRBIEIT= AT
NEEERTHI &0, MADMEBERICE D2 0MPMHFIND. FxlThET,
B 7 = =)L/PCB /M OBEAR « AL BT 2 D TE 722, Zh b ORME I
Gy FRVE DS FIFAL AT T D m W ARETRE & 2 AR BB (L - MK oy MREE R RE A R D 2 & Mo
b, 7I9AF v I NRICHES LEIMEARAT L EEZDND. AFETIE, ©7
= =/)L/PCB i HE Rhodococcus wratislaviensis T301 ¥RD 7 ) LfEHRICE S =, K
VAT NRTTAF v 7 O RICEET 2R B FOERREIT- 7.

4, MIEOERELBH

SRS TWARWEEED 7T AF v 7 BNRIET DFEIETHR, BB~ L
BT T AF v 70X, BEFOY YA 7V FIETITRBENEE L. RIS, BREFICHMH
L7 T AF v 271%, BARROMERER ~ESLNIRTLERND D .

Txlx, 7T AF v 7 G RICITWEALF R RTLE & I AEMEER T L D E SO
HEDLERANTHDHEEZTWD. BHHEEICIE, Xy MR VA ZME—DRFEPR &
L CHAEFHEZ: R. wratislaviensis T301 BRIZxF L D, 7T XA<RiLE % 4 = & T
vy FARMVA OGP MRESINGED Z L 2R T /R LS.

REEIL, S6bnfiEn Eo—38E LT, FICEETEO N L2 BRIEX 70
TEEOBHEELHMNE L, T301 koKX =F L7 L 7% 1L— Lk (PET) &t
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TIAF v 7 RICEE T oA BFORBAZ B L.

5. HEDHERBLUEE

£, PET W fi#flE Ideonella sakaiensis 201-F6 ¥Rk PETase? % 7 = U il
& LT T301 #k% / &% BLASTP f##r L7272y, MEMEEZ S TERINZE L2 o7z,
— 0, EEWE S 7 g R Rhodococcus pyridinivorans P23 ¥& H 3k PET
esterase’ 7 T UYL L72GE, mWAERMEZRT 9 FEOZ X7 HB e v b
Lizlz®, Zib % Rw-Estl~9 a4 L7z,

I, b0 h 2 FMEEMEa Kon GTG THhY, /27 3/ BESIE
X P23 BREEE LV L EVWLODLLEWVWLDETEETH 72, N KA T Bk
FHIk 237776 L, EST/Abhydrolase 3 R FEIZFFEA 7€ F —7 (HGGG, GDSAG) b
R I N7z,

PLEX Y, Rw-Estl~9 [ Z#AIA 72 PETase & I1XE 2 RMICEL, K7 v h—H
WMEAATHTAT T —EBRHETH D AREMS RE Iz,

6. SEROEM

BITE, Rw-Estl~9 OFEETHEZSTET V710 TEDD L& bio, B
BROEFEICER YA TS, P23 BRD PET esterase CTIXKIFHE IC L 5 3 E N HIE
ENTWDD, Rw-Estl~9 |ZIXT 7 F T F R E@iER A2 2 — 95 a ek
DD, [FJED Rhodococcus BMIE ZHBIE & L TEE L. BTE, b
2 TOEIET D Rhodococcus BBV X — 2 HBHEPTHD.

HKENEONTEEE, PET 280 RV T AT IVRT T AF v 75T 5O EED
FEAG 2 ATV, BERIEEORM ST & O MEEOMA A ED DL TETHD.

1. BIRAXH

1) EBREZAN (2023) T T RAF v 7 BEEMOMAEM RO FEE BEs LI AL -
T 7 7 v —F, IFO Res. Commun., 37, 151.

2) Yoshida, S., Hiraga, K., Takehana, T., Taniguchi, I., Yamaji, H., Maeda, Y., Toyohara,
K., Miyamoto, K., Kimura, Y., and Oda, K. (2016). A bacterium that degrades and
assimilates poly(ethylene terephthalate). Science, 351, 1196-1199.
https://doi.org/10.1126/science.aad6359

3) Guo, W., Duan, J., Shi, Z., Yu, X., and Shao, Z. (2023). Biodegradation of PET by the
membrane-anchored PET esterase from the marine bacterium Rhodococcus
pyridinivorans P23. Commun. Biol., 6, 1090. https://doi.org/10.1038/s42003-023-05470-1
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1. B
REE KA - PREAN CGRHERT: EFBEAT5ET)
LRFZEHE - AZILBEL G R F A fFE SRR

Ty a1 o REZW - TE B RE
3 =]

3. HARME
SORIED DR AN IR AEMBERE O WL Z M D, FolZE I iz HEBAMREE
BRI ORI 2R ET IHLMONT WD, TDOH, WL LEMAEY O
HAERMZB O TT 2 2 &34 KA O 8 AR FE B RE 00 BRAR 0 A B SR ~ 0 52 2851 Ailh
BLRNOHEETH D, MMIZ LD HEGZEIZE W TR LMW S D IR PE
WHNEEREEZHD LHMONTWDN, ZOFEMR AT = X LT 577032 TR,
ABFFETIX, ARIEM I Bk 2 IR ED SR B HIRAEM RIS E 2 D E
Z . R IRINFEER - DNA 7541 M O IR EM i 2 W=7 7o —F 12 L0 fig
L7, SHICZRINEEDICE > TEL LA ELMICHERET 5 Z L1
L0, ZIRIRHED P MAEMBHELLEZN L THEYOEFIZE 2 2 L EO MY 23K
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Triterpenoid saponins
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Granulicella Cenococcum

Rhizosphere microbiome
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