RREBIULKF
LRSI S

Fon

£

pRIFFIR

2022

STE S =5

http://www.biol.se.tmu.ac.jp/






BB

CPREPRFFERL A M B O >
*Eﬁ%ﬂx:ﬁj\%%%ﬁléﬁ%% ..........................................................................................
%Ei%?ﬁ%% .............................................................................................
%mﬂ@ﬁ{i?ﬁ%% .............................................................................................
%%ﬁ{ﬁ?ﬁ%% .............................................................................................
*@#@%EE@?E}%% .......................................................................................
%EH@@{K?H%% .............................................................................................
ﬁ'ﬂﬁlﬁfﬁ?ﬁ%i .............................................................................................
@ﬁ%i%?ﬁﬁ%% .............................................................................................
*ﬁ#@%ﬁ%ﬁﬁ%ﬁﬁ%% ..........................................................................................
fﬁﬁﬁ)ﬁi%?ﬁ%% ..........................................................................................
%ﬁ%iﬁé?ﬁ%% .............................................................................................
*ﬁ%ﬁiﬁ%?ﬁ%% .............................................................................................
%ﬁ#@%%%\iﬁ?ﬁ%i .......................................................................................
*@*@%%%éﬁ?ﬁ%% .......................................................................................

S A BF RO >
ﬁﬁ%mﬂaﬁ%ﬂfﬁp?ﬁ%ﬁ ..........................................................................................
S AR FR AR G IR v vt
B HIINA T T ) T8 DTGB TR e
ﬁj\%;‘%{tﬁ%uﬁﬂﬁ%i ..........................................................................................
*@f@ﬁkﬁﬁﬁuﬁﬂﬁ%% ..........................................................................................

CGHEEERFBE>>

ZOMOBSE - Tk
PN T JF et
I U T PP PP
S T T N R A R e
HE - PR
o VA= PP PP

MBI FHE L I T — cENLRANA T T 7 LU A 20220 revememereeneeeteeinieeens

?%{%%ﬁ . ﬁ%%%@ E};HE/—CE B






[FL®HIZ

AMEHERE () - AEMBMEREI (KZBE) OFEHRIT 1982 £ LBFERIT SN, T OHE 72 O
HENZOWT, (1) WREHRRZFERT DL, (2) REPETFFENIL CONBMNEE L RFT 5
Bro&kt e 2 L. (3) MAKBMOMAEIME L EH ICET 52 L, (4) KRPEPWIMIIEEMRDLE
NTHZExTERAME LTINS,

2022 AEPEIL, %1 04, WEHIR 1 34, Bh#1 04N 14 AFEEAM L, #F - EimEh217-> CT&
Too F72%< OFHEHE. REMIE, HITRE, FHEMBICL > THALBNTWD, 6T, IHEME
SRRk 5 PgeEE . ANFIRERERF AR 2 F2EEE 3 K ONEEE R FPE 6 FFE=RIC b TSV 272 & | FAEDOHF -
WFFENZ W )N T2 i2nT & T, 50 A OAZENTEAE, 80 A L RATHIERFEFAE . 40 48 o 12 IFRFR
FHEEREITAZ AN, REZEDTE, 209 LEPAEOEGITMLTETEY, 10%% kE-T
W5,

WFEAZH e TEBSLRANA AT 7 7 Lo A 1%, FPAMEEEEB L H I b T2 e /2 & | B
T11 A 11 BIZBfE L7z, K 70 DR A X —3KNH Y | % < ORFReA BHENERITHERH LTz, S HIT,
Y 7 VITINER T & OBFEATRFEE Tl ENCFEBABIE AR AN IR S < b A =0 X7 v 7T LT
KB, 1 HOBEB IO 0L OFELRFTHZAND L L BT, KENPDH IHDFAENY 7L
iz, F72. 2021 FEEND KPR ERTHEMEOBE N U ¥ 2 7 LAFGELHEEF RV A TEY
Isaac Planas-Sitja FHTHEE DO XIE L%, ZL<ORERET v 7T ARFGETIRILSIND K ) 1272 o 72,

FAAEIC LD THREMFERER) IR —HEIEAT2 H 3 BICHEShZ, K50 EORENRH D,
B eiimm M T oIz, AR OFGERRIIMER 7 FEAAZ, SESERRVMELEEMLTVD
(https:/globalj.biol.se.tmu.ac.jp/) . 2 H 1Z1F 10 4 D75 74273 The State University of New York 4R A4~ # £ (K
E) &6 L. MF7E%E L T& 7=, 3 HITiE. "PRESENTATIONS in BIOLOGY” % 7 —~ & L[ERN/H & i
FEWFEL T EMBIFIGERRE Y VAR YU L) B LT, B0 452X HBMENRH Y, Eilealito
776

HARBC @ AEWBE T ONBHGERE « FEH 24T 2708, VALV MR HENTLH L L BT,
DTTANT T TR DO FAE Aol T & 7o, WOEPEARE OREASL, 57 TR EBAZ, T— 4 X—2bb#EA T
BO, RELT TR, ABETETHRICERTE D Z L 2o TS,

RARICDI o TRYER « R E X2 TS oo Rc B8z, BIIEHERERN 3 AIEF RS, %
< DENTAFFRBEEZZZT T HN, FRHBECORFZOEEETHRERE RERE ShCazErl T,
IGERD D bREADKERA v =V BRIV W, 5H%D4x D TRBEBITVT2RETH
2
BT, - RBEEAZ 23 LH Y, SVKEOEEMEE MR L, EfPRICmT T bl
HIETEXDHEH, FHlE - VAT LEHETEZ, EHLIEWEFES TN D,

202343 H 31 A 2022 HEEAMBIER - SR AH O



=

1. £HRFER - AP EEROEARBE

(1) BT - AT OB RRNE - BOEE - TOMOFMEOEME, FAELHEMD =
2=l —va Y EERLICRFREE - REEELZBLTTI,

(2) REBEHE & —IKMb LTz @ 7o 9eim ez L 0 . R BB L OANEESIC' /RS 5,

Q) I THEDFD B ERESCRINIHF E TEELEBAEMFZOELN T, B - fiY) - MAEHETOE
Wikt it 5 & LT RSFEBEEE « RFPBEZITV. @EREME LRIRWER - BBROANT 2D &z,
EBRAICTE T 2 HME LT 5,

@) Wb L —=0 70, R - EERHZER LAY F 2T AR T, REMREBEZTO.

5) M F B OB NBE., SIREBY WLy MNEE., SRAERRO T UV RFHE SRR A
Hilcdks L O EEBICEBN T D,

2. AARRAE R

FORARSZRY: AEfmEHERE - EmBEHHIE, 202244 A 1 HBUE 33 4 DFA. 6 L OE (FEM%ED
MEZET) | BIOBAOMRRE AW L. 14TV L BB IEDH AT T D, £/, K
FAPOWFFEHERE CROTER I ER SRR IEAT, BUAMERERF R v % — T |« B RO B A0F5EeT &
BHER PR E A AE A TND, ABE, KB, EA, BB, HRICED > T2 OREIL, 200
HEZ D,

3. BrFETEE

BHIERIT, Z< OWIET —~ TV A TR Y | ZOBMARINEIT THFFERFET T OEICHITSh Ty
%o IR E LR, WHEMESHIE O S EBE) £ TE DO TERIEICEATN D Z L, dRL
TDAEMBGRO L VLR 3 Ollfa - @I - B - BER & 2RI 5 2 & RO - 17038
PATONTND Z &R ENZET oD, MikE LTIV MATHWDHIE - F2EL LT, NSRS, B
SEAMEORIEAREEHES, > a vy a UNTORMRFEEN DY . WIEEMIT ) ORICEEDFIT
INTW5D,

[EFRAZH HIEFE T BHFEL < ONFZEE 23 HHIROHHE THEFMTH2NT TV D, SMEAMIZEE DK H %< .
LRBFZERCE 2 T —722 LT L DRI ATz, [ENS S L OBENOBIER I L 20 5E/ A [EmE
FHEYIT—) 1TA 1 ERERNTEY | AMERORRICSFEOFLEFITE LN TN D,

4. HETEE)

WP DIRGIRR 38 2 N T VAL AN—T HLRIREREFRE L L OERFEE R ELRHFELT S

BWMTON TS, FEBEREE U CHRGERRARE LT, WHHEH YT 5 72DICH0n72
KHSDORIRER MR TH D, AARGERME L bl Lo (Eamflyra—2x) o ARHIE & LT, —&
B OMIZ, HEEEAG (—HERS, TR | mEahEk (B I — L AR, SAT/ACT - IB AR, B
FV ey 7 AR | Feilk UfE AR, FRESNE AR FEANRE) 23D 5, 2022 4EEOEmBER
DNFERIL 60 4 Th D0, TNEZNONFERIT MO8 30 4, BI T — VAR 154, #HIEAR 11 4,
SAT/ACT - IB Aik 4 &, ZDOMIFET4 L 72> TR, BROBWEARZAEDANEEK > TN D,



REFFEMPIFELOERITHE LAY (Bt SR 404, WEREEE 16 4 TH D, REBAEDIFEE)NT
BAFIERE TOMRENTLTH DA, ZHITMA TS DR, HE, I T =068 AOBIKIE U@
PITONTWD, KFFAEICIT, BMIEERFE~OIRERIE N H 0 HEFEEATRE STV D,

5. WFotHERR & ik

10 WFFEEE1E 8 W5 fi 0D 2~5 PEICALE L, 2 WFZEER1E 9 S D 4 BEITALE L T2, 8) - fEA) O RH 058 7T
ZEERIX, TAVE TN U T BTN - ARSI LT D, ARFFEERICIE. RIZETEER . K
%D%@%Eﬁxwééﬂﬁﬁaﬁ\ THHRR Y U= VAT Kl L AN EM I E S TV 5, EMBHERLIC
. 2L OHEHERED R SN T, SO ELZ B CTHEARFA SN TE D, HEROA—20
HERIVCHABK LTV D LR, MEEMOLZROSGE bieoTnD, £/o, ZV4 74 Y b—7 (RD)
PR, OREE - B35, BEIEML B TEEMEE. HELERERR e &, SLEFIF O 720 O RS ELR S LTV D, 8
IR U - ERR R 2RI, SMEAAISEE OIE R0 TR R E S OB/ £ ERRRI « R O%;
ELTEASNTWS, 60 FitoEELATHXEFRE L Z—Tid, EFVr—TLE2EGD80HEY
DEYFEED FANHMEE 2 R TE 2,

6. 2R FEDOHIEERLR

AT & U CREFERIZ, W OBFEERICHTE L C 1 FEMAENTE (B FRRIETE) 2179,
Flo. RHIAEHEZ O ST EAITRMERIFNRIIENGEO b s 2L 13 5, FIFE 1 AN 2 AIC
JTAEMEEFEICHE DS, BEMEENRE SND, BRAEIIEEIT, AEROIT), RESLFEE T
DHEN S OIEH WFEESF ERENS OFREFESEIERFREZLIIBF LI LTROL 2L ERD,

7. REBRARERE

LR (5 SR AT, B8 Gaw, 8 ARK~9 A ba) L&H 2 A LA) O4F 2 [BfTbi,
4 ANFRET TR, 10 AANFORES H D, MERERMEOARIL 4 A AFITAH GBF, 2 H ) 12
10 ANFZEW G@H. 8 AK~9 A b)) ([ftbid, KEBEEENBEICET 2 MWEbid, HR%EE
MRAFSTR (ARG 042-677-1111 W#E 3021) TEATT T\ D, 72, AEF TR EOKFEFEARME A
http://www.biol.se.tmu.ac.jp/exam/ |Z CHE TX 5,

8. JAT & EMESE
FHARSLRKFDOF ¢ L8R L, ZE= 2 —F 7 PO N EFTHRERIUALE U, 5 AR R IR
CHTiE > DABAAT & ORFET 32 20, i) BIEAREH THI 50 77) 25T SO RO EIZdH 2, B 5K 200
mORVBITE BH T v /SR AD, 8 HHHIZZ 205 HITH 500m D 8 B, = ARROEM TH
%6 Eﬁ\ﬂ%giﬁl@?&é F 8 HEHTEMIO A LS AD (£ 2 20, WS KT L2/ <o 231 75
b B, RELA~DAZEZENIT http://www.biol.se.tmu.ac.jp/access.html (ZH#H ST 5

T 192-0397 HURTAR\ 7T KR 1-1
BRI RS KGR TER ARl R
TEL: 042-677-2558 (AL FREBHEEE)
FAX: 042-677-2559 ([R1#55%)
HP: http://www.biol.se.tmu.ac.jp/



WERAE—ER (2022 F&)

AMREREL AR ER
PRy T H&HE a7l A AR DTEBE | MW AR HpE AL
_ S — .
= i BN 15U
HF WHERE P [if] ASHE S JIE# 2
= 15 A
WEHd2 HREE R .
(iE2es LR p—
T R B A LS
L
PEC e R AT P
%2
e eElizabeth o FHEE RN oKasidit o =B s
) Zielinska Rattanawong
RA
B e eSS P & SR B A oSTARE S I
LISt S TS Maximiliano TR AR @ Hanifah Aini HNEM
Ju—. RGN Martinez Cordera Akter Nargis BEREZ
Lo | Grieori £ G v
) Sultanakhmetov AR ERMERR
(R)mifFAREE
PR
BOEv x T iES AR AT SAARKRE iSTANENE S B IR
IUA T2 SMLEEE i S i RAKE A FH K
Limlingan Sophia AR THBIHE Hok B IARTERZR
TR HrilE £ SR FHEA FHEDH HEEK
g | R 3E AN 15 PHIER HHED T
- BT i A TR N2
NN AR e UN=SHUS B\
H T IR RAR
NN
MRV TLIRER 25 FRIBEY 722 BN T ORE TTJIEAE
BEAREE Fr VarA Py H A A AN 9= EXE S KSR
A R BTy EA R P2
A o] 405 7 ke (RS AT 5 FN
& B HEHTH
TR TY s L
B 5
* =P Fe AL TEK Yo REFHEE *EABE *Maryenti Tety HE ke
Yelprf e Yo L ACHS Yo FH LR *oEEE AR * = HARELE fe R AR
Y ATKIE T *Z; IC *Rogalski Felipe | % A& H#&H LIS AES FAA HE
e | fEARZ T Yol A% = * N R
* FATGHAERE * K 2 1h
* B8 118 A=
AT AT HHAES, F A5 YA ER GRS
JIEET-, ARER YAET
St BT, A,
g
FEEERE - LAREZ (HIFR)
EMEEE  ERRLSE - ST R - IRIBRE T - JEAREE - SHWIE (F55R) . ILAREE ORFBE GP YY) . 41
CREERREER)



EMBEEL AmBl iRk
HEABIRT PR | MYREDSE | REMAEYY | AR Hl WA= e
Hiz FH AT —Bl HH f# B HANHE—RR
i #H BUE g ‘
I BB Adam Il AL R
Weitemier
B SEAMER
B OME AN s
e /INH S SE
=] N
XL
. O NINARHER oA EA oEIFRILE
RA INIESE N E Z o E fi
o T RAK
Lulecioglu 25 P B LGS/ @ Alam,MD A RIGILRK
SR Sultan A VERREA AR Z Gahangr P2/ =N
- #Singh Shikha A BETHT @ He Miao
& Agarwal
Sheetal
7N HESC EHAAE EYARZIFN SENRY=d ] A H A ANE AIRER
Chen Yinjia | HIABEKR H L LTy iRy Rl MR R 2K
e AN NSO Pertiwi KH#TH OESPEES] & R RO E
& j:ég'ﬁj;;g RPN Rahayu TR ZRSUSUN P R = RIHE-
- HATERSE (R ASEIEN S Ay
RERIRZ FiF FH Z& it
b HF H
(LN =3 AN A SRR PRI K UN 2SS L2 PN i AR A
L WHAE PRI e NUSE:! JA = ] BEHBES
FOE T e ROE B THRFELA ik | PR
it BHR RAEEE AL i
AEERE— Yo [LIARTELAS YN HIE = Yo ZEZ ot - B Yo A] FNELEK
* R L *IEK S P ZEECEEPN il e o AH | E—
) LT * [ K 1E Yol RO W IEYS * M IR
* % M IES K [H SR e [if] FEAEF- *FF AL
o HTEHE ARFEEE | AFHFIIEA
WFFRAEAD, *EA 1 YRR
YT H 441 Lt
> P J il B
K F
* R
S AR T
MERHALF  /NREEF INIEARE T G JUAH
COM g WAL T | ok

ARFRIITE R ADFFEA, X R ETER ., *FBHE . oFHEHE ., ofHEMIER., *AFEIEIET/E, €10 AATH

SMELNEFRIBIZER, OEUEIATE, of IR, T OMITILFENFTERCSE 5 T OF R EE

mJSPS




BRI AR AR UNLIE T 2R 22
[ULYEN g e (U EN g ITENEET TEE) S T
itz A
g R T
Adam Cronin
Bh# HHEKX TRk
3= FrHER
o 4G Hi R I
Kt eFrancesco Ballflr.ln IR
RA e[saac Planas-Sitja
L HEE A
#Diyona Putri FrF] 3T YR HHEZE L 2O
Jerp @ Nguyen Thi Thu Ha @ Phongphayboun # Ahmad, Taffiq [
e kAR Phonepaseuth ®Lola, Alyssa Marie Albo Hxdy B
@ Ha, Ngoc Linh RS PR B
A K]y
o [ A #Bounsanong MR EAE I ZN/ NG & R
@ Ardika Dni Irawan Chouangthavy LI BA s 5 HAER
g FiAR % #Kiran Thapa Magar & 1 HFE AR 7kJﬁf\%ﬁ ﬁ?? ThEAE
-t TNEEE A ® AlexanderToshima EEyN NEER:S B BR
- FIFRE oA (L7 BAE T HE R B E T
g oL (LR FR 3L M AL
@ Manolo Benitez 11 K A% Aoriga Lema
7 HERE LGt o] LR E EYLPN i
== T ANk B 25T SEHE S
REFAE NS WA S
EB/INSYE S EETY
* K —i * Truong Xuan Lam ANNFEEA T
Je B S *Wendy Wang * AL LR &
* S EPE *SEL S */NEEEET
g e | L IRFfE SR * =
* T B *Dang Van An ) 2130 YN
* A5 AR *Nguyen Thi Phuong Lien| KA O R
PR *Nguen Duc Anh *Hsu Feng Chan FEAFN < AR
*Su Yong-Chao *Nguyen Thanh Luong * VTR
*Phung Thi Thu Ha *Pham Dinh Sac J i L7 =]
*Rijal Satria *E EAR S 0]
*/ K *Nguyen Dac Dai * A #&
* KRR ] * Syaukani Syaukani * BT
el FH IR AR B 7 * 3 TEE
% Yulianti Wita
[y AR AR
% DAth, R INEREA T, R E R
INEDY | B




EmPFEREI SR AEMBEE
< N N P
I TIIAAA Oy FEALHE F S
CUTBEER AT CRARR A R B @)
- e (BRI FEAT) ¥ 2 7 —HF5ET)
A R EZ i A PEECIEPN
W2 WA i
B
KT
RA
PRIEEFFRR Mohammed A.R.Abosheashal TAEEAK
KB & 1S
[ Y Mahmoud Hassan Mahmoud
Othman
[IE=E=H: B A A ATLAR .
KB AT % F
(Em e TS B
THAS
A
WFFeAAth
saolich

PRRESY FHERERTTEE (e - ZIRESRIR) . AW FIITEE (B - mBE L) MlaA b Aprses (Fdx - )R

) ARBBARTAIIEE (BdR - SOFER) . 5 FRIZFIIEE (B - I —) . s A AR EE (B - A
BESE) 13, A PHEEI & S A AR SRR & S



1. &%

S GEHIES i) A
KB 7' 0 77 £ E B fif] A
HHZEER Y3k
ARZRETHE (FEAR) R 1

B L - R

B - 9Ta - g )

FD ZH & 70
H R e i e JIJE
B S F E
i T AR 2 PR Iy
[E R f A E A P B IR

NEFREERE RS A F - 7T « Cronin « JfE (GE)
RNEZEmMEZES JIBR - & E - 758

s R 2 SRR e T

L« Jneg GE)

AR R % BT JIJEE
B EBRE P FEHE + IR - i
EHH L EIRENTEZE B F k
FNR PEZ B N,
R~ %= A v N EBR I
N F v —REHEES F E
ABS 7 R/NA Y — « F— 24 Ff k- LA
¥y VT XEEAR FE A
EAN—T 4 WHEERE S A
FS « SPRING H3¢ « TAEA - Z — F b




2. HFEWRF - EEE

HUR - a3 —2AR FH
AR N
DR G R = EHIES A
Wit & FAS
H O B2 Ft
KEBEARE RS =y
ARZES A (ARRHIEE) - f@H (SRR AR)
BHEER S - B
MEZES E731 S
INRERS s
ANHBHRIZ OV T OFFE T — 4 L
FD ZE &SR K
BRBE IR A A5 e 40 Y -
fE#MEX2 VT o —fHY AT - B
RI HEEZEHS JHJE
WA AL EE Z AR F k- Tn
BRI B 2 G
RFIEER fEgze
EAEZR (ABETF#HR) Lk
TR PR NS - 1
FIEA AMREE (FRETH) Gl
fabRRZE R (BIEEE) Epll
3. EMBEHE=E
HHE - FRANE JIJEL - $6R
S SLEISES JUBL « A « $5A < I - 15F
AR - BoEEE S FRH - B - 80K - AN - R
FHERES () A « 82 T

(AR BRI - i

(B IEE) BEM - I (B9) - KR - 3K - B

(EREAR/ R - WA SdR) | &k + Cronin » Weitemier

RS fEH - A - R - bR SO - AL - BEE - R




ES i faH - FH - gk -0 - FI5 - AH
BOWARAE - BEDHERY fE I - iy T
ffE LA 1| - #

24E4E ST - FEH

34 HEE KT

454 FH - SR
I F— L AREES S L - I - K - pRJIL - &
(3 AR B - A - R
REFEGBHEER NS O et
IF—FE (A A D77 L R) [ EAEH AT - W - [HH
REFBEHE Y AR - R - B - i
REFBEARZER F I - 55 - Cronin - #RH
& Ay B2 B JHJE
HHEES S MR () - )1 - R - - B
ESHE =S R - AR - B - R () - I - SEK
LA B Y B b - i - 5H - FH
JE - ZABRAT SR T AN S IR S SRS IR NE S
MEZES LT
MR ZE R JUJE - Frik - w17
BErEREAS AL - B - SIAR
B AR B b Tma - 0GR - gk
B - REEAS BEA - A - BJI - SR - K b ST - KT
EOL) @ SES S - FHEF - R - B - AR BRI - Weitemier
LSM EHZE S - - SO -
PTHE GP ESIREn=]
HMEREAMEN & B A b - IR GED - AT - RE - 85K - A - SO - IR - 45
AARAY A v Ey 7 HERNES | EH







S FHREETIRE

Molecular Neuroscience Laboratory

1. AR

LR Sk (MEEER). ERES (B0, 7 (Bh%). EE-1 (D3), B+ (D3). KGERTE (D2).
Grigorii Sultanakhmetov (D2), #FH £ ¥ 2 (M2), LA TS (M2), Sophia Limlingan (M2), @234 1 (M1),
FUEFR (M1), e (M), BEBRAR (ZRiME), BEASEE (FR0HE), @AY (FRHE), BEAAT (ZEE
&), AKE— (REZER), SwAkAAT (FEMER). =HP 0 GHMEREFER ., X QHEER), &
il CRORERE R EUTTERT. e m BMEREeR). barfHets (REMZER). BIAA (BEMZER). &iF
Ehfl (FENZER), misthe (BEHTER). Bl (BREMER). BHAETF (F)

2. WF32#84  Research focus

Our brains enable us to think, laugh, dance, love, and |
create. These functions rely on networks of neuronal
cells processing and storing vast amounts of
information. These brain neurons are not replaced for
a lifetime and age with the individual. Aging is
associated with a decline in brain functions and
increases risks of neurodegenerative diseases such as
Alzheimer’s disease: However, it is not fully
understood what the molecular basis of brain aging is
and how to protect brain neurons from aging and neurodegenerative diseases. We tackle these questions by
focusing on proteostasis and energy metabolism. Our experimental approaches include cellular, Drosophila,
and mouse models, molecular biology, biochemistry, behavioral analysis, protein expression analysis, and
imaging. We believe our study reveals genes and molecules that delay brain aging and a future cure for
age-associated neurodegenerative diseases.

1) Mechanism underlying Alzheimer’s disease and related tauopathies; how tau abnormality starts, and
how to suppress tau toxicity

(Ando, Saito, Asada, Oka, Shinno, Oba, Sultanakhmetov, Noguchi, Yamamoto, Enomoto, Takaki,
Tamura)

Accumulation of misfolded protein aggregates is a pathological hallmark of a number of neurodegenerative
diseases, including Alzheimer’s disease. Tau is a microtubule-associated protein and normally regulates
microtubule stability in the neuronal axon. However, in Alzheimer’s disease and other neurodegenerative
diseases, tau is abnormally accumulated and thought to cause neuron loss. Thus, blocking tau accumulation is
believed to be a promising approach to slowing down neuron loss in the diseased brain. Using cultured
neurons, transgenic Drosophila, and transgenic mice as model systems, we are searching for the genes and
pathways to counteract tau accumulation and tau-induced neurodegeneration.

Tau is hyperphosphorylated in disease brains. Among many kinases that phosphorylate tau, genetic,
histological, and biochemical evidence suggest that abnormal activation of microtubule-affinity regulated
kinase (MARK) 4 plays a triggering role in tau accumulation and toxicity. MARK4 belongs to an evolutionary
conserved Ser/Thr kinase family (Par-1/MARK). We previously reported MARK4 enhances tau toxicity, and
knockdown of fly Par-1 suppresses tau toxicity in a fly model. Mammals express four MARKs (MARK1-4),
and Sultanakhmetov found that MARK4 enhances tau accumulation and toxicity the most. He is
investigating whether deletion of MARK4 suppresses tau pathology and neurodegeneration in a tauopathy
mouse model.

Abnormal activation of MARK4 has been reported in AD brains and is suspected of contributing to
disease progression. We investigate regulatory mechanisms of MARK4 activity and their deregulation to
understand Alzheimer’s disease pathogenesis. Saito discovered a novel mechanism that leads to the



hyperphosphorylation of tau: he found that MARK4 activity is regulated via phosphorylation and binding
proteins in a tissue-specific manner (manuscript in preparation). He developed a peptide that can allosterically
block MARK4 activity in neurons, and Oba found this peptide mitigates tau toxicity.

How does MARK4 enhance tau toxicity more than other members? Nakajima found MARK4 can
enhance the formation of a structure called stress granules, which has been associated with an early stage of
tau aggregation. Tau proteins phosphorylated MARK4 are sequestered to stress granules, where they may form
toxic oligomers (manuscript in preparation). Oba, in collaboration with Miura, is going to systematically
identify post-translational modifications of tau with MARK4 overexpression to gain insight into the
mechanisms underlying tau accumulation. These findings will help us understand disease pathogenesis and
develop a novel MARK4 inhibitor to treat Alzheimer’s disease and other tauopathies.

In addition to MARK4, we have identified modifiers of tau toxicity via biased and non-biased genetic
screens. One of the suppressors is a molecular chaperone CCT, which Enomoto is studying the underlying
mechanisms. Tamura analyzed the effects of genes that regulate mitochondria-ER contact sites on tau
toxicity. Asada studied tau interaction with a regulator of vesicle trafficking CHMP2B, and found that
CHMP2B may regulate the actin cytoskeleton. Further investigation of these novel modifiers will shed light
on the mechanisms underlying abnormal tau accumulation in disease pathogenesis.

Once the toxic fibrils are formed, they propagate and spread throughout the brain. Takaki,
in Nonaka laboratory, studies the mechanisms and strategies to prevent spreading of alpha-synuclein fibrils.

2) Role of mitochondria in neuronal proteostasis and aging (Shinno, Noguchi, Nozawa & Ando)
Mitochondria are the powerhouse of the cell and also intracellular signaling platforms. In neurons,
mitochondria are actively transported and localized to meet energy demands. Aging lowers mitochondrial
function and transport, contributing to age-dependent neuronal dysfunction and degeneration. Investigating the
underlying mechanisms, Shinno found that genetic depletion of axonal mitochondria causes abnormal
accumulation of proteins and  disruption of autophagy (manuscript in  preparation).
With Miura, Shinno analyzed protcome and identified pathways upstream of autophagic
dysregulation. Nozawa and Noguchi found that a mitochondrial boosting drug, S5-amynorebric acids
hydrochloride (5-ALA-HCI) and sodium ferrous citrate (5-ALA-HCI+SFC), can extend lifespan and contract
age-associated functional decline in flies (FEBS OpenBio, 2021). Noguchi also found that 5-ALA treatment
suppresses tau toxicity in a fly model (manuscript in preparation). Since 5-ALA is found in food and is also
available as a dietary supplement, these results may help us identify a diet that slows down aging.

3) The role of energy homeostasis in brain aging and neurodegenerative disease (Limlingan, Yamamoto,
Abe, Saito & Ando)

The brain is an energy-demanding organ, and glucose is the primary energy source for neurons. During aging
or under disease conditions such as diabetes, glucose transport into neurons is compromised. We previously
reported that enhancing glucose uptake in neurons extends healthspan (Oka et al., iScience,
2021). Abe investigates if enhancement of glucose uptake in neurons also delay age-dependent reduction in
memory. Saito and  Limlingan investigate  regulatory = mechanisms for glucose uptake in
neurons. Yamamoto fed high-sugar food to a fly model of AD to make it obese and found that the pathways in
which obese condition enhances tau-induced neurodegeneration.

4) Mitochondrial disease and the effect of 5-ALA (Nozawa & Ando)

Mitochondrial respiratory chain defects are a significant cause of inherited disorders called mitochondrial
diseases. Although they affect multiple organs and tissues, neurological deficits are prevalent, wide-ranging,
and disabling for patients. Nozawa investigates a mitochondrial disease with transgenic Drosophila with
Complex I deficiency. These flies show locomotor deficits and premature death. She found that feeding
5-ALA bypasses CI deficiency and promotes ATP production, thus correcting metabolic abnormalities and
mitigating detrimental phenotypes in Drosophila. These results enhance our understanding of metabolic
regulation and the pathogenesis of mitochondrial diseases (manuscript in preparation).

5) Regulation of neuroinflamation (Fukuchi, Saito, Ando)

Microglia are resident immune cells in the brain and protect neurons from external substances, stress, and
infection. On the other hand, their chronic or excessive responses lead to neuronal damage. Microglial
activation in neurodegenerative diseases and after virus infection has been suggested to facilitate
neurodegeneration. However, it is not fully understood how microglial activation is regulated under disease



conditions. Fukuchi and Saito found that MARK2 in microglia suppresses its overactivation in response to
pro-inflammatory  stimuli, and Orf9b, a  SARS-CoV-2  protein, suppresses MARK2
activity. Fukuchi investigates the roles of MARK?2 in microglial activation in fly and mouse models of
tauopathy.

6) Myelin regeneration and mitochondria (Takasugi, Saito, Ando)

Regeneration of myelin sheaths after central nervous system demyelination is essential to maintain neuronal
functions, and the insufficiency of remyelination leads to axon degeneration in multiple sclerosis.
Mitochondria play critical roles in remyelination. Takasugi found that the number of mitochondria in the glia
reduces dramatically after injury. Saito and Takasugi investigate whether boosting mitochondrial functions
with 5-ALA can enhance remyelination in cultured cells and Drosophila.
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10) The roles of juvenile hormone epoxide hydrolase genes in Drosophila

Juvenile hormone epoxide hydrolase (JHEHSs) are enzymes that inactivate juvenile hormone (JH) in insects. In
Drosophila, Jhehl and Jheh?2 are upregulated under stress conditions. To understand the roles of these genes, we
generated mutant flies deleted for Jhehl and Jheh2, and analyzed the phenotype. The mutant flies did not show any

apparent defects under normal conditions. Therefore, we tested their viability under several stress conditions, such as



oxidative stress, desiccation, low nutrition, and high or low-temperature treatment. We found that the viability of the
mutant was significantly reduced after cold shock. Metabolome analysis revealed that glycolytic metabolites were
significantly decreased in the mutant flies. Glucose metabolism has been shown to be altered during adaptation to cold
temperatures in Drosophila. Our results demonstrate that Jheh1 and Jheh2 are essential for survival in cold temperatures,

possibly through regulating glucose metabolism (Rogalski, Sakai, Takeo, Aigaki).
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1-1) Functional analysis of OsASGR-BBML1, an initiation factors for zygotic development in rice (-1 REZNEINFA %
P95 OsASGR-BBMLI1 OFEREMAAT) : In the fertilized eggs of angiosperms, nuclear fusion (nuclear union) of
female and male gametes proceeds rapidly, new gene expression begins with the mixing of female and male genomes,
and the development program of the fertilized egg begins. Previous studies using in vitro fertilization (IVF) have
shown that Oryza sativa Aposporory-specific genome region (ASGR)-BABY-BOOM LIKE (BBML)I
(OsASGR-BBML1) belonging to the AP2/ERF family transcription factor plays an important role in the induction of
the developmental program. OsASGR-BBMLI has been identified as a paternal allyl-dependent gene in fertilized eggs,
and ectopic transient expression of OSASGR-BBMLI in egg cells causes fertilization-independent nuclear division
and cell division. Previous studies in our laboratory have strongly suggested that OsASGR-BBMLI, which is
expressed only from paternally in fertilized eggs and encodes the AP2 transcription factor enzyme, is deeply involved
in the induction of fertilized egg development. This year, we conducted using gametes isolated from the bbm triple
mutant (bbm1,2,3) and wild-type rice plants, zygotes with several gamete combinations were produced by
electro-fusion, and the development profiles of these zygotes were observed. The results indicated that the
developmental state of bbm triple mutant zygotes is comparatively delayed in early developmental stages of zygotes
and also development arrested after globular-like embryo stage. In addition, developmental state also delays when
bbm from paternal side compare than bbm from maternal side. In future, we will analyze the transcriptome of
fertilized eggs with or without expression of OsASGR-BBMLs and compare them with the experimental data to further
elucidate the developmental mechanism of OsSAGR-BBMLI. (Nargis, * K&, *YaH, **flik, **RKEp, #ee{jk (*
PERSHIE, **IATER, *** @A)

1-2) Dynamics of mitochondrial distribution during development and asymmetric division of rice zygotes (1 32 F5I
WZBIT DI by R TEERS X O OBRE) : Mitochondria are highly dynamic organelles that actively move
and change their localization along with actin filaments during the cell cycle. In this study, mitochondrial nucleoids of

rice egg cells and zygotes were successfully stained by using N-aryl pyrido cyanine 3 (PC3), and their intracellular



localization and distribution were demonstrated. Mitochondria in rice egg cells were small and coccoid in shape and
were primarily distributed around the nucleus. Upon gamete fusion, the resulting zygotes showed mitochondrial
dispersion and accumulation equivalent to those in rice egg cells until 8 h after fusion (HAF). Around 12 HAF, the
mitochondria started to disperse throughout the cytoplasm of the zygotes, and this dispersive distribution pattern
continued until the zygotes entered the mitotic phase. At early prophase, the mitochondria redistributed from
dispersive to densely accumulated around the nucleus, and during the metaphase and anaphase, the mitochondria were
depleted from possible mitotic spindle region. Thereafter, during cell plate formation between daughter nuclei, the
mitochondria distributed along the phragmoplast, where the new cell wall was formed. Finally, relatively equivalent
amounts of mitochondria were detected in the apical and basal cells which were produced through asymmetric
division of the zygotes. Further observation by treating the egg cell with latrunculin B revealed that the accumulation
of mitochondria around the nuclear periphery in egg cells and early zygotes depended on the actin meshwork
converging toward the egg or zygote nucleus. (Aini, *EjE (4 HEK))

1-3) Sperm-derived mitochondrial stability in rice zygotes (A REAGINZITIT HHEMER b= R Y 7 0ifEd)
Mitochondria is generally passed on to the offspring maternally in most angiosperms including rice. Our previous
study for dynamics of mitochondrial distribution in rice gametes and zygotes indicated that rice sperm cell possessed
mitochondria, and in the fused-egg cells, male mitochondria are scattered throughout the cytoplasm. In addition, our
recent investigation showed that some of the mitochondria remained in the zygotes until 6 hours after fusion. These
lead to the possibility that male mitochondria fuse with female mitochondria during zygotic development and some
portion of male mitochondrial DNA might retain and pass onto the progeny. To examine this possibility, we analyzed
the data obtained from genome sequencing of intra-specific hybrid rice plants between Kasalath (Indica) and
Nipponbare (Japonica) and found that mitochondrial SNPs from paternal side were detected inside mitochondrial
DNA of this intra-specific hybrid, and the existence of possible male mitochondrial SNPs was verified by cleaved
amplified polymorphic sequence (CAPS) analysis. The transmission of male mitochondria-derived SNPs in progenies
(F2 seedlings) by CAPS analysis are underway investigation. (Aini, Rattanawong)
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3-1) Basic mechanisms in parthenogenesis of isolated rice egg cells (- RIFHIFRIZ I3 1T D BAAFEEDIEARA T =X
25) : This study demonstrate that pretreatment with cold stress could induce parthenogenesis of isolated rice egg cells
as cold-treated egg cells divided and regenerated into mature rice plants. Among the obtained egg-derived plants,
various ploidy numbers were detected, including haploid (n) (n = 4), diploid (2n) (n = 10), tetraploid (4n) (n = 12) and
aneuploid (4n+ or 5n-) (n = 2). Next, the incidence of genome duplication during autonomous egg development was
confirmed using modified DAPI staining. The amount of nuclear DNA was found to be doubled from haploid to
diploid levels when the dividing egg cells progressed from 2-celled to 10-20-celled stages. Furthermore, due to the
presence of single nucleotide polymorphisms (SNPs) in Japonica (Nipponbare; NB) and Indica (Kasalath; KS)
subspecies, the intersubspecific hybrid plants (NBKS hybrid) were created to test the hypothesis that whether genome
duplication occurs during autonomous egg cell development, and that all the duplicated chromosomes in the diploid
and tetraplod egg-derived plants would exhibit an identical array of homozygous SNPs, which resulted from an only
single chromosome recombination event during meiosis. Genome sequencing for these egg-derived plants confirmed
the same homozygous patterns of SNPs at all the investigated SNPs-containing loci, indicating that these plants are
doubled and quadrupled haploids derived from the same egg cell. Transcriptome analyses of cold-treated egg cells
demonstrated that parthenogenesis-related candidate genes, such as Os4ASGR-BBMLI1 gene, and cell wall remodelling
genes, including glycoside hydrolase family 1 gene, were upregulated, suggesting that the upregulation of
development-promoting genes is induced in egg cells after cold temperature treatment. (Rattanawong, =15, *#liK,
*RE CHER))
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4-1) A =2 LXZHEREY) (4 2 LK, Oryzawheat) OEH & A R LAXD 5 7 AHLARHT © Hybridization
drives speciation and generates biodiversity, and wide hybridization plays a pivotal role in enhancing and broadening
the useful attributes of crops by crossing species from distant gene pools. Rice and wheat, the two most commercially
important cereals, possess exceptional genetic resources that support their agricultural traits, however, the utilization
of genetic resources through hybridization between wheat and rice has been ineffective given that wheat and rice
belong to different subfamilies, Pooideac and Ehrhartoideae, respectively. Allopolyploid wheat—rice hybrid zygotes
with various gamete combinations have recently been produced and developed into possible wheat—rice hybrid plants.
Here we show that the hybrid plant, termed Oryzawheat, possess a "wheat" nuclear genome and a "wheat" + "rice"
mitochondrial genome. The variations in the plastome are relevant from both agricultural and evolutionary
perspectives, as the proper functioning of metabolism, cellular homeostasis, and environmental sensing highly rely on
plastome activity. Moreover, impacts of plasmotypic variation are particularly pronounced under conditions of
fluctuating and stressful environments, because and plasmotype serves as a reservoir of variations that are
predominantly exposed under certain conditions. Oryzawheat, the first hybrid wheat possessing a heterogeneous
cytoplasm across subfamilies, can provide a new horizon for utilizing inter-subfamily genetic resources among wheat
andrice. (Maryenti, *fHf, *ok, *RE (O, **HIEKR))
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5-4) Establishment of IVF system in sugarcane (% k7 % £ in vitro 52 %% O#ESZ) : Based on the collaboration with
JIRCAS, we intermittently received sugarcane spikes containing mature flowers of different varieties from Ishigaki,



Okinawa. Using the same procedure as reported in rice, egg and sperm cells of sugarcane, Saccharum spp., could be
isolated from ovaries and anthers, respectively. In addition, the isolation of functional gametes from the flowers was
found to be possible in sugarcane spikes after cold storage. Using in vitro fertilization procedure, the isolated gametes
were then fused together via electrofusion and the resultant zygotes divided into two-celled embryos within 2-3 days
after fertilization in N6Z medium. The embryos developed further into cell masses and subsequently formed several
white cell colonies in callus induction (CI) medium, which regenerated into calli with multiple leafy shoots and roots
in regeneration (RE) medium. However, multiple subcultures and switching between solid and liquid forms of media
were found to be crucial in the regeneration process as the toxic metabolites produced by regenerating calli, highly
accumulated in the media, needed to be washed off. Subsequently, the calli could regenerate into plantlets in
hormone-free (HF) medium and mature sugarcane plants were obtained after transferred to the soil. In addition to the
production of intraspecific sugarcane zygotes, in this study, multiple interspecific and intergeneric hybrids were
produced by fusion between gametes from different sugarcane hybrids and related germplasm, i.e. Miscanthus and
Erianthus. Developmental profiles of the hybrids were monitored and the developed calli were amplified in CI and
regenerated in RE media. Several interspecific/intergeneric hybrids developed into mature plants under controlled
environmental conditions. Quantification of nuclear DNA indicates that genome sizes of the hybrids exhibited
approximately 1.5 time larger than those in parental lines, while genome doubling appears to certainly occur in the
hybrid with the presence of Miscanthus genome as the hybrid showed twice as much the genome size as the parents.
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7) The evolution of wing pigmentation pattern in Drosophila suzukii and its closely related species

We investigate the evolutionary process of the wing pigmentation pattern diversification in D. suzukii and its closely
related species. We quantified the wing spot position and size along the longitudinal vein 1 (L1) and 2 (L2) within 20°C
and 25°C. The spot of D. subpulchrella is located closer to the proximal end of the wing and larger compared to the spots
of the other two species. To identify the genomic regions involved in the wing spot size differences between D. suzukii
and D. subpulchrella, we performed QTL analysis using these two backcross individuals and found about 0 Mb and ~2.5
Mb on the X chromosome as a region that may contain the candidate gene. These regions consisted of strong candidate
genes yellow (y), silver (svr), optomotor-blind (omb) and tan (). 1 visually inspected the yellow knockout mutant strains
of both species and found that the differences in the wing spot phenotype between the two species are not likely to be due
to the yellow gene (Pertiwi, I, [IA, Effw).
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a) ERITE & LT OMRSELEME : B O ILEICREMICHAEL, 2= —r VDS
DA LEPRSR (B ARRRIE, I - AR R LB U7 2SO EE), /s, W72 E oA PR RE & B )
(ZHIES 5, —T5. B EE OREIE L BERRITIARHIC RIS IS U TEMRITMEL TR Y | i~ OiEbE
BN TS EREARF AR KR E RN E TV D, A ITREELAIR D & BIED 572 2 B FEOKIKEN Y
% HE A B BN L EMRGR O BRI EE 2 B 52T 2 & & hiT, i e TR & R
BRI b ER L2 D Cx e, Gk - 21D
b) BT FHA DOUKITEY : BWEE T 7 HA (Lymnaea stagnalis) 1%, KIS FORBTHRY
&, Kl FEBEIT 21TE) (upside-down gliding) % & 5, —J5, #IKEICEMBNLE 5 25 & KR E%I
51 ZATeRkBER ST (whole-body withdrawal reflex) %7973, upside-down gliding FH D5GA 1L, 51 ZADKHHIC
frx . KIEE CEBILAGAT WLAKITHEY ZRd, TORE, FERAL O ZEKBHH A E 2 5725, FERATE)IRE D
ZERI ST IR D A SV ADIEK N — L BHIRIANHE T b To, TKITENIR D225 oA [A] #
ZALNCT D70, MRAFEICE OB —=a—n s LVt aitEn 7o, (A - B
o) BEMEBRICL DHERLEBWITE : OMPEITHET 2 REREOFREN D TEIERABIS ) (T X
D ELD AN TEIE KR Z & BV TOLE ATV RESME G TV D, ZONERIED & | 1TEIC Pl EE.
FRDIRIE R RE DBIR A~ T, T ORER. SR L OMRR ITHAF L 72 Bk TE) O B0 0 22 b % L
H L7,
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b) +HEEDE ) T I URBEORE, . HHMFBSA v~ v (Marsupenaeus japonicus) 1ZEBWT, K—sX
L V2RBMEB L OA 7 bR UB2REBMERDOESN ZFrE L, &V 7 XA T ORBENTZIT o7, R—3
VKRR BRI I T, A7 MR VRS AR OB PR R TORBI R SN, Zh b D4E
IRHRRE & DRBEMEZ B N T 5720, 26 OFERROEERS, 7540 L OB E O L, FEMR8 8~
v FOVERREHED TS, (HHF - B)ID

c) BB BRI ENFRICEIT ST A8E (Day’ s organ) OFBFRBFRIBIZ : FEFELZICT | EHhis, 7
A FH OG- BREERR TR A D TV D, TABE &1T. 7 BT EA X ORGE RIS AFE S D30
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3) WIE (vUR) ZRAVIHIZR
a) MARK4 / v 7 70 b~ 2% AWIZATEIEIT (5K + Weitemier)

Behavioral analysis in MARK4 null mice: Microtubule Affinity Regulatory Kinase (MARK) alters microtubule
dynamics by phosphorylating microtubule-binding proteins and inhibiting their binding. Due to this, MARK4 is now
considered a risk gene in the phosphorylation of tau, the cause of Alzheimer's disease. However, the role MARK4 in
behavioral regulation is not understood. To understand if MARK4 regulates behavior, we have conducted several
behavioral tests. The results show interesting differences between MARK4 and control mice in emotional regulation,
consistent with changes in monoamine system neurotransmission. In the future, we will investigate the neuronal basis of
these behavioral phenotypes (Suzuki & Weitemier)

b) ZEHATENZ A7 BT o~ U ADFEEME (BH - Weitemier)

Learning strategies by mice in spatial tasks: The 8-arm radial arm maze and the Barnes maze require memory of
spatial information (i.e. the surroundings) for successful completion. However, the strategies, or use of information to
solve the tasks may differ depending on learning stage and cognitive ability. For example, rodents may use a cognitive
map of the whole arena and experimental room to locate a goal reward or escape hatch, or they may focus memory of
their own actions toward local cues in relation to the whole arena — keeping a “checklist” of what they just did so they
do not repeat it unnecessarily. While this has been studies in rats, little is known about the strategies that mice use to
solve these tasks. Moreover, quantitative evaluation is difficult due to the tendency of experimenters to subjectively
judge the complex behavioral patterns of animals as they reach their goal. We are currently developing quantitative
evaluation methods to detect behavioral strategies in spatial memory experiments. We are investigating brain activation
patterns connected to performance on these tasks, and will validate our approach using P301S mice, a mouse model of
neurodegenerative disease. (Tsuda &Weitemier)
¢) P301S ¥V RIZEI1} D MARK4 & /) VX7 U UFEB ORISR (Weitemier + Z2HE D H[FIFFIE)

The interaction of MARK4 and norepinephrine depletion in P301S mice: The integrity of the norepinephrine



system has been shown to influence the progression of cognitive symptoms in neurodegenerative disease models.
Recent investigations have also implicated one member of the MARK protein family, MARK4, as a potential
contributor to tau hyperphosphorylation in Alzheimer’s disease. To investigate whether the influence of MARK4 on
neurodegenerative symptoms in P301S mice interacts with norepinephrine, we are testing cognitive abilities and
pathological markers in mice on a MARK4 null-P301S cross mice with or without norepinephrine depletion.
(Weitemier [collaboration with Dr. Kanae Ando]).
d) SR, H5ER I 7 vl ) 7 Ml OEMAL K OVENAKAFME Na 5 v 2V OFiENZ 361 2+ s 32 E
W0 SAZBLE K OBEN 2 SN ARIT LTz, £, HIRERESROMIE A 77 1 & 7 Hli#IK+ RBM10 O
BEERBE~ T ARONT A7 T U EOTTVEY CHRat Lz, (LA - Weitemier « 5J1])
4) X OfOBE
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BT B, BRI AL, N B BHEER) | IS0 BRA GREIE) . 8K BA GHTB%) | B
% (D2) . (M2). ZH B (M2). BE (ML), kE EJh ML), 7% E& (B4)., EA
U (B4). MIE SEAR (B4). K BEE (B4)

P

FeRaIT

AWFIEE TITHAERIZ Lo THIE S 2008t - © 7 /N0 7 U 7 OFRERERBGONSZENOE
T, BRREE COREREY. MladmT, BB, o TAERTE. AT AT EOFEE
WCRRHT LT D, M OSEIERIE 2 R T 272010, SR NBREECAEBT T2 S S £l & ikt &
LT, ZHEEOIFW - BN > 7 F ARG Loty 7 VIR E LT BB FRBEB OffHT, S HIZ
RNA Efifi 7 & DERGARFRENT K D72 2R BRISE O THEOMRIAZ Bfa L T\ 5, 72, AWIFEE Tl
yT/N&%UT%ﬂ%&LT\%%@74h&mA&UT%&étxﬁWT%év7/A77)ﬁ&mA
VD IR RO A2 R T 5 Z L2 BIELTWD, RS, 7 /N7 T U A7 v APEET 5
HDW K% > 5 EFREE ORI 2t EREGANZ K > TZORIE R 2 WET 2R E2ED TS,

vuA XFXF CIF5 &7V 7 v 7 u bl OfEERORKRIE

Ry TAVEOFEONZHEKZ VT by v MERIKT-& L THA DIEE L7 CIF (Cryptochrome Interacting
Factor) OFA[FEE 23, ET VEY > B A XFAFIZBWTH A SR TWb, Zhb OBt a— K7
BHHE R EXCIF E@WEEEZ R TR, BEIZV e, XFXF0 7 V7 v ab btiEET50E 90T
LI > TR, £ZT, YA XFAFO CIF AER 7 DO—2>ThD ACIFS [ZONWT, A X
FAXF 2 U7 h 7wl CRY1I BLOCRY2 & DHANERPFIET 2078 O D ERFEL T\ D, & 737 BT
FEEAE L BERE two-hybrid 1% & in vitro B8 B/FHFRFEMNC L D TNV 2 7 LD 2RI K 23R A FHE L T\ 5,
SEEIIENEND Z R ERBIAR T B —/1 v N OBEL D, AtCIFS, CRY1., CRY2 # /37 ED
HHREZFETXDL LR Lz, BIEZNZNORELY X7 B %\ invivo, in vitro TOFEAEAFK
RatEd TS, (AR, Wk ZH, #8770

A XFXF HAKAIL Z > X7 B OEERZHA

A XF RSO AtCIFS X HAKAL & LTHIB L, RNA A F/ULEGEROBRER TH 5 2 EARE
TWb, BlEZ V7 F7 v ARBERKDO RNA A F /AL L~V REAR L R THREIZENH D LfiE &
Nz et 707 MrabESRRET HRBRBIEEGRETICIV T RNA Bz U 72 i5 5% JHEieE
DIFENREZEZ BN TS, £Z T HAKALI N2 DOV 7F U U ZRIEICE S LTV D aTREME 2 MGET 5729
HAKAI ERAR Y v A X7 XF % O THRABIRE B X OV mRNA 2 FIUCEB ORI 21772 > T, 7 U
k27w (CRY2) (2K DA &40 2 MR R BN DT HAKAI 28 B4R D Y EANE % G~ T2 kG R
MMMQEWH%E%TT%%WEW%ﬁ%ié:&ﬁ%%#:ﬁok&%*imm«n%ﬁ&UTw&4
2 PCR 2 K DR T BURENT 21772\, HAKAL 23 Rsilfi R nillz Bio 2 55 1A= W ok o figt i 4 3tk
W5, (ZH, #77L)

Acaryochlovis BD T ) 37 T U T DINZE - JEHIE DT



Acaryochloris JED LT ) N7 T U TIE, RENERNT 27 mm7 4L a TiEe, RIERDOEROILE
WINT D7 mn 7 40 dEREMRRISHLaHELE LTRFFL TN D, BEROT R LF—L L TREEDL
BEFHAL TS, BT 2 RE L RERILL TODREEEZ 2, EBICE Y vy (BY) &f5E
LiEfRO N E NI 527 /307 U 47 v A&3 A LTz (Narikawa et al. 2015 Sci. Rep.) , —J5 . Acaryochloris
IO EHEL, TOXZRINV X =2 HERIEF AR ET D7 a2t )V —LNEBEEEREHT 508,
BV ORGHIFEY) CHIEEONEEZWINT 57 427 ) BV U EFEAS L THE,IET 5, LLEX Y | Acaryochloris
TR T T v n— A EntHR L LT, REROERGICEZFEMT 27T, BEROBECZMET
HHRe R RO, A IZCHNET, BT NI o — L GREAREERICER L, Z oS bIcEET 50
722 HEdE L C & 728 (Miyake et al. 2020 FEBS J.) . % ORSRESMVICE TR T X/ Wik ik 2 FE Uiz (B8 0FEE
ML 1) £lo. INETOMITICE > T, BEOLTRUIMMAREZETL2ZL T, 74abL) Y —LEARAf
FNCRERT 2HROBHITII L TV D, TR b DD DNA U v —F U A fifffia it iz, ZOfER, 7
FAIRVY w7V 7N a=—s RBIGNREZY, 74ab) Yy —AlE@E NS —0T T
A NSNS Z LT, 743tV Y —LRE&EET D LW ) 0 FHEEOMRI S iz, REEEEIZ SRR
ERLELTHRETDHDTETHD, S HIT, Acaryochloris B THAHIZH 0O LT, Zun 7 1) d #RFEF
P, v g bab EHOTHRAREITD A thomasi &\ 9 FESTER AL IR, ZOEREDL D7
MWEZEF L TV DD EMRIAT 572010, o, HEt, FRENTHE LIcMIBaD 5 R 2 b LTz,
FORER, BEGLLEFENET 7 rav ) y—ntron7 4L b OENEET L AREM A2 R Lz, (B,
B, vEE, e, BRI

VYRSV URERBILT /8T T A7 v AOFFT

oz X E T, Acaryochloris (25 H 2% Z & T, BV &9 B RO IR &2 WIS DI FLENTEMED
BERT It m— L EBREMHE L T AERE L THEET 237 /N T U A7 ha R i - B L TET

(Narikawa et al. 2015 Sci. Rep., Fushimi et al. 2019 PNAS), Zi151%, WFLBENEARZ TH VD . B ~DR
BENEW BV 25672 2 Lnn, Bl ColsARIRAMEICE T 207 THh D5, B TH, AnPixJg2 BV4
342507 IV BERZEANT S Z L TBY MG ZMNE L S biRESNTN T Tho, S HIT,
AnPixJg2 BV4 OEFTHET I/ FRICE B L, SN AR RAICEIMARAZEANT 5 2 LT, AREENm L
L7eZBRR, SESERBEMEE 2R TEREK, 2=— 7 REFHEHRELZ AT 222 EOERICREI LT
W5, REEIZZN S OMIFEMR R REMRLE LTRET L TETH D, S HIT, HEETFY — /LD
FHDTDIZ, AnPix]Jg2 BV4 & 5 & U CTHIESZRKZEH Le, AR, BERE. Bl

FHROT I NI T VAT v AORE - BE

ST IR T VAT a BE, EORIINSERALT D 2 & TUERA R E T D b OB BTN D,
FEEANEDTT IR T UF T m MIE—O Cys EFHEND Cys FEZF D, W< ONZOWNTE, 61T
H D Cys & JITND Cys Az Fio, FoxdThalr, BISMIZE —D Cys ZREH D Cys DB ZRAT D
ST I T VAT a APRRENOBEZEMT A — L LTHiET 5 2 L 2R LT\ % (Fushimi et
al. 2016 Biochemistry) . Fxld., TOBISNGIRS T 2 R0 F V7 0 AOREEEZRE L, FD1=—27 55
KD+ O Z B LIFEZ D TV D, I, H—D Cys, #H_0D Cys, £ OENFRKIC
BWT, 2=— 7 RESNIFEE BT 20 FREZRR L, TNOOT 2D 5 2 LT, 2 =—7 72400 ek
AETAHHFOREEZBIE LTINS, 209 HED—2DNFITHONWT, JFERTE U CAEEICHRE L (38
SCFEFRSC 2) 0 EBRIZ, TN ETITHREF OB & HENHOM THERT 20 T ORIEICHES LT
Do SHIT, RERFAMEEZ T AML_1499g] & W) 3 FORFEDT I/ IFRHEICE R LEMAERAZEAT 5
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FATHFFEC T, 7 4 N7 a AONZRERE 7V 7 b7 0 AONZFEER & 2R o201 - T a7V
71 LG IRIEZ ST L, CIENDME,ER A & FNA R LT D 2 & A LT 5 (Makita et
al. 2021 Nat. Commun.), D7 4 ~7 0 AWRJREIE TR KO 2 N9 5 00 T3 2 fiRIA 95 72912,
SR 72 7 ¢ k7 1 AR O HERIZ LS W B RIKDIEHF A 700 T OIF A D 72, F 728 2 I
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IRIBMEYMFEHILE Environmental Microbiology

1. # K Members

FEM (FgR) | MR (E#EERBEE) | EHE (REHEEB) | BTk (KEEEB) | #EE (%8
WIEE) | IR (FEMER) | JNEET (REMIEE) | R (REMFER

(BEMIER) | WEEE (BF%E4) . MD Gahangir Alam (D3) | {iff5 (D2) . A&

(M2) | EPREE (M2) . REUEA (M2) . ABFHET (B4)

) . Joval N. Martinez
Hm (M2) | HEE

WFZEHEST Research
ié% EHIER RO EIEERCAERER IR R O T THERERI AR L TWDH, AIFFEE T, TS
IKEE ., BUK7R S x 2 ASRBREEIC R T DA O AT - ARRERRHEOMRIT A2 B LT, MAEMREE OMSHE
B LU - HEFFEEOMAZ B8 L T 5, BREEH OMAEMTENEOHIE LB DNA @ﬁﬂﬁ Nz, #Hiiz
PREEFRERIE OB LV | REVRAEY) (HEH )@?*% DTWD, MAEMBEOTREAZA LT D70
&l 2 OIRAE O AEFRFHIMEE 7200 T2 <, EMRIOMAEERZ GBI L5 & LTnd,

1) B ARAEDEEE DEEFE Exploration of novel microoganisms and microbial functions
1-a. FIREEANA F7 4 VDD b5 BE L T-FBls K6 B e
Characterization of a novel aerobic anoxygenic photosyntrophic bacterium isolated from epilithic river biofilms
LR DM LA AT 4 )V BB IRV SO8THR A 4Bl L . £ OB AR SR FRIMMT 247 > 72, SO8T
WITFEH 2 G 0RBERIR EICE L 7 _—Vatpan=—%FK L, "Z7TVFr7aa7 )b a2
R PT ARSI 798 nm & 866 nm (2GR 27 L 72, 16S rRNA AR HL ARSI B DU T RAAFHT IC
X U Roseomonas J& &5 2 Hiv, HUTHFEIX Roseomonas lacus (FAIAIME 98.2%) Th -7=, FE/2MEMiEEE LT
C16:0, C18:1 2-OH, summed feature 8 (C18:1 ®7¢/C18:1 wbc), F72¥% /> & LT EFX /) -9 Ko T,
FRMMHEEE L LT 7R 77 F IOV a—L, TR T 7FIAT YV n—L, T AT 7F I
TH )= ANT IV, TART TN e L EEOT X IREEE ATV, 7/ 5 DNA O GC & &%
70.6% T >7=, SO8THE & AthD Roseomonas H:MERE & O average nucleotide identity &7 2”4 /L DNA-DNA /»
ATV FAE—=L a AMETT ST, MOEROHD v MATELVITD0TED -T2, ZHLDRRND
Roseomonas J&DHFE Roseomonas fluvialis %222 LT-, FEUERKIL SO8THE (=DSM 1119027, = NBRC 1120257)
Th D, ZIVE TIT Roseomonas JBIZIT 50 FENQHE SN TEY . ZDL L DM EMAFTZEREL 23, S08T
RI% Roseomonas JEMBE D T/ANT TV A7 vw 7 4 )b a DEFERER S LT 261 B OICEBHME Th 5, (R
Wi, REA. {EH)

1-b. BIRMEM~ v FDRAZ G MEHTH O R LT BiH e
A novel bacterium in the FCB group superphylum from Nakabusa Hot Springs, Japan

Terrestrial hot springs are extreme environments that often harbor highly novel lineages. Here, we reconstructed a
high-quality metagenome-assembled genome (2.2 Mb with 94% completeness and 0.8% contamination) of a bacterium
distantly related to the closest relatives, Rhodothermus marinus DSM 4252 (80.78% 16S rRNA gene sequence identity)
from a slightly alkaline, sulfidic hot spring (72—73°C) in Nakabusa, Japan. The taxonomy and potential metabolism of
the novel organism (NKB10) were discussed.

A concatenated alignment of 38 ribosomal proteins, NKB10 was found in Fibrobacterota | Chlorobiota /



Bacteroidota (FCB) group to form a distinct lineage falling between the phyla Bacteroidota and Rhodothermaeota. In
NKB10, Rhodothermia, and Cytophagia, complete gene sets were found for glycolysis, the TCA cycle, gluconeogenesis,
complex I, complex II, alternative complex III, complex IV, complex V and aa3-type terminal oxidase, which indicated
the capacity for heterotrophs and aerobic respiration. NKB10 encoded more peptidases than carbohydrate-active
enzymes (140 vs 49, respectively), unlike Rhodothermaeota | Cytophagia members that possess more of the latter,
suggesting potential differences in organotrophic preferences. NKB10 and some Cyfophagia members did not encode
complete gene sets for flagella and chemotaxis, but key genes for gliding motility. Taken together, NKB10 represents a

thermophilic lineage of the FCB group superphylum sharing some physiological traits with neighboring phylogenetic
groups (fif, [HF, PHJEH)

L-c. IWIRES~y bDRAZG ) MEHFT D RH U ZE R B E R Tl
Genomic characterization of novel N,-fixing sulfate-reducing bacteria in Nakabusa Hot Springs

Thermophilic N fixing organisms and their enzymes have not been studied well. In this study, sulfate-reducing
diazotrophs were explored using molecular-based methods through the analyses of the reconstructed
metagenome-assembled genome (MAG) from Nakabusa Hot Springs.

A gene set related to N, fixation (nifHDKE) was assembled from the MAG, CHA-01. 16S rRNA gene sequence found
in CHAOI was 96.0% identical to that of a thermophilic sulfate reducing bacterium, Thermodesulfovibrio yellowsonii.
Phylogenetic analyses based on concatenated 28 single-copy ribosomal genes showed that CHA-01 was classified as
genus Thermodesulfovibrio and distinct from known species. Further metabolic reconstruction analysis showed that
CHA-01 possessed the capacity for chemolithoautotrophic sulfate-reducing metabolisms. Our results suggest that

CHA-01 is a novel species of the genus Thermodesulfovibrio and possibly fixes N, by H»-oxidizing sulfate reduction.

(RBF, P50

1-d. RGP R EERBRE STl DR EK
Exploration of N,-fixing sulfate-reducing bacteria from Nakabusa Hot Springs

N,-fixation by sulfate-reducing bacteria at over 65°C has not been demonstrated yet. In this study, N»-fixing ability
was detected in the culture enriched from Nakabusa Hot Springs and candidate N,-fixing sulfate-reducing bacteria were
identified.

A piece of the microbial mats from Nakabusa Hot Springs was cultivated at 65°C in a nitrogen compound free
medium containing lactate as a carbon source and sulfate as an electron accepter under an N»:H»:CO, atmosphere. After
repetitive subcultivations, the enrichment culture was established. Nitrogenase activity was detected using acetylene
reducing assay and nifH gene, which encode nitrogenase reductase, was found by PCR amplification. DNA sequence of
the nifH gene fragment was closely related to those of sulfate-reducing bacteria in the genus Thermodesulfovibrio.
However, N, fixing ability of any species in the genus Thermodesulfovibrio has not been demonstrated yet. Our results

strongly suggest that sulfate-reducing bacteria in the genus Thermodesulfovibrio have the ability to fix Ny at 65°C. (/A
B, 7R

1-e. 4BJRM) Synechococcus 7 /) 737 7 U T DERY ) NEAT
Comparative genomic analysis of deeply branching cyanobacteria of the genus Synechococcus

WAtk OB WES 7 7 37 7 ) 7IZIBCTEFT TR G WG SN TO D035, BT D722, 1996
HEIKEA = —Z b — U ENZAE O Octopus Spring?» & 7Bt S L7z Synechococcus sp. CORRD 7/ IiF 2 B



G UILRRHE & e 5 2 & C, HRMEDIFEN 2> T ) "0 T U T ORFEMREHLMNCTH 2 L2 B L
L7z,

DNBSEQ~” 7 v haR— L &ZHWTH / LHABRAIIGE @2 G Lc, Tk OarEWES 7 2 "7 7 U T
JA-3-3AbE L TUVA-2-3B'a(2-13) L Lbis 32 & &7 A I3 L T 72 3 O HIR MR PCCT3364% & 1%
Brpo Tz, COREE 25 BEMH O T kx i BAERE & 0 16S rRNAE {5 13 FEEC S O AR [FIPE1E89%,  Average
Nucleotide Identity (ANIb)I£67% T, F7-. IR L IXZNEN8T%, 65% ThH-T-, LA EDOFER NS, COtk
TN B EBRBFDZRATHD Z EDTRR ST, 49D T X L7 BEOT I ) BRI HES <SRBT O
FER. CORRIZAFEVARRIA-3-3AbCA-2-3B'a(2-13) & IIMNL L= R TH Y | £ 7-COMk % & TeSynechococcus 5k
BEII Gloeobacter B3I U TR B RBBEE Y 7 /NI T IV T RRTHD EEZ Lz, CORkIZEY 75 v
M EE R E EBIA T & U CnifXNE, nifBSUHDKVZZ 3G L T2, dkakk & 27 U nif T AR 12 KK LT,
nifTVEE R E ERRICLETIER WA EEOFEICES L TnD LB X BTV, (EF, Martinez, 1EHE)

I-f. FiFBRTME DT v E=T 2 ETRE LI
Growth of sulfate reducing bacteria on ammonium as the electron souce

Ammonium is a thermodynamically valuable electron source, but microbial reactions that oxidize ammonium without
using O, have yet to be identified. I collected sediment samples from Onikobe Hot Springs (Miyagi) and anaerobically
cultivated the sediment samples in an autotrophic medium containing NH4" and SO4> at 55°C. After the repetitive
subcultivations, a sulfate-reducing bacterium, strain WS belonging to the genus Thermodesulfomicrobium, was isolated
from the enrichment culture. When NH4" in the medium was replaced with NO;~, which did not work as the electron
source but workd as the nitrogen source, no growth was observed. This result indicates that NH4" supported the growth
of this strain as the electron source and nitrogen source. During the growth on NH4", production of NO,~, NO;~, and
gaseous compounds was not detected. I found that the addition of a NO-related radical scavenging reagent stimulated

the growth. These results suggested that the isolated strain WS possibly oxidized NH4* to NO. (Alam)

1-g. RIRMERRIERARME DT VE=T 2 EFIR L LB
Growth of filamentous anoxygenic photosynthetic bacteria on ammonium as the electron souce

It has long been estimated that ammonium could work as the electron source for anoxygenic photosynthesis. I
examined the growth capability of a filamentous anoxygenic photosynthetic bacterium, Chloroflexus aggregans strain
NA9-6 in an inorganic medium containing NH4" as the sole electron source. Strain NA9-6 showed the growth in the 15
mM NH, -containing medium at 55°C in the light. However, production of NH,OH, NO;", NOs~, and gaseous
compounds was not detected. A NO-scavenging reagent did not affect the initial growth on NH4" but increased the final

growth yield. These results suggested that strain NA9-6 possibly oxidized NH4" to NO. (Alam)

2) FEMAMEIER Interspecies interaction
2-a. 2TEMBEOILIERIC L HEER
Anaerobic microbial iron corrosion

AWFZETIE, BRRBICERZ R DM EMMSRE A PRIR LT, RIRT A RIGER M O 8R4 4 38 2 oK 7> & 43
STz Desulfocurvus JERIEIZ TR NT185 ¥, Oleidesulfovibrio JRHiEEE JCHIE NT118 ¥k, Methanococcus
JB& A 2 ERT — %7 NT103 Bk, Shewanella JEAHIE NT181 £k 2 HIV T 2 FEARE RN 23040 L 72, A LK
BEH FERE IR E LT 2 A, BERAIICEER L, T 281 A EZWIE LTz, Shewanella JE#H
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Shewanella J&ME NT181 £ & L OWREEZE LM E (Pseudodesulfovibrio sp.. Desulfobaculum sp.. Salidesulfovibrio
sp.) & DIABEDETHEWIEHERA A BRI S 472, Shewanella sp. NT181 £ & it fiiE SeAlE D 241 &
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2-b. SRIRVEVBEMEE & Thermosynechococcus BEMIEHET T /N7 7 U 7 OREMMEAEIEA
Cell aggregation of a unicellular cyanobacterium was induced by filamentous gliding bacteria

A thermophilic unicellular cyanobacterium, Thermosynechococcus, is widely found in microbial mats developed in
hot water stream at geothermal alkaline hot springs. However, isolated strains of Thermosynechococcus do not show the
ability to form cell aggregates under growing conditions. In this study, I examined the effects of co-cultivation with
filamentous anoxygenic photosynthetic gliding bacteria in the genus Chloroflexus, which co-exist with
Thermosynechococcus at hot springs.

Thermosynechococcus sp. NK55a and Chloroflexus aggregans MD-66" were co-inoculated into an inorganic medium.
After incubation at 55°C for 24 hours under illumination, tight cell aggregates were formed in the culture. The cell
aggregates formed by the co-cultivation were dispersed by treating with cellulase. The presence of extracellular
cellulose in the cell aggregates and the removal of the cellulose by cellulase were also detected by microscopic analysis
using a cellulose-staining dye. Transcriptional analysis showed that the transcriptional level of a cellulose synthase gene,
cesA, of Thermosynechococcus sp. NK55a in the co-culture with C. aggregans MD-66T was higher than in the
monoculture. Cellular activities including the cell surface movement of C. aggregans MD-66T probably change the

metabolisms of Thermosynechococcus sp. NK55a. (Ji[%5)

2-c. TR TOMEMBESRIHTHMEORE
Bacterial contributions to plant litters decomposition in soils

Decomposition of plant litters in soils is a complex microbial process. Fungi are thought to the primary decomposer in
soils, preferably at acidic pH. However, normally soil pH is weakly acidic, pH 5 ~ pH 6. In this study, I examined
effects of pH on plant litter decomposition in soil microbial cultures. Soils were collected at our campus in Hachioji,
inoculated into the culture medium with rice straw, and cultivated at 25°C. Higher degree of the rice straw
decomposition was detected at pH 6 comparing with pH 4. During the cultivation, fungal and bacterial growth in the
medium and on rice straw was observed at both pH and bacteria grew better at pH 6. When I applied bactericidal
antibiotics, the degradation efficiency at pH 6 was reduced. These results imply that bacteria also contribute to plant

litters decomposition. (/A %F)

3) MEDEFEREE, REF COABAER Survival strategy and ecophysiology
3-a. HFECKRIRMEHE ORISR R 2 BE S S Mas o 7 F AR+ OFE
Identification of extracellular signaling molecules promoting the formation of cell aggregates of a thermophilic
filamentous bacterium, Chloroflexu aggregans

Chloroflexus aggregans is a thermophilic, multicellular filamentous bacterium. This bacterium forms non-adhesive
cell aggregate through its active gliding motility. Previous studies indicated that unidentified compounds in its cell-free
culture supernatant accelerated the cell aggregate formation of C. aggregans strain NBF. In this study, I characterized

the extracellular signaling molecule accelerating the aggregate formation in this thermophilic bacterium.



First, I examined the cell-density dependency of the secretion in C. aggregans NBF. Cell-free supernatants collected
from the cells incubated in 10 mM Tris-HCl buffer (pH 8.0) with different cell densities showed similar cell
aggregation-promoting activity per cell, indicating the secretion was not enhanced by high cell density. Next, I applied a
cation exchange column chromatography and a size exclusion chromatography to purify the active compound from the
culture supernatant. Mass spectrometric analysis of the active fraction showed a signal at m/z 453.34693 as proton
adduct form. The aqueous solution of the sample showed absorption at around 220 and 280 nm, and elemental analysis
indicated the sample was composed of carbon, hydrogen, and other elements than nitrogen. FTIR spectrum suggested
that the sample does not contain C=0, O—H, and S—H bonds but likely contains C—O and P=0 bonds. These results
propose a possible chemical formula, (H2PO4)(C18H26)O(H2PO4), as a phosphorylated unsaturated hydrocarbon.
These results indicate that the compound differed from known extracellular signaling molecules of mesophilic bacteria.
The chemical properties suggest that the compound was synthesized via a biosynthetic pathway for terpene, such as

carotenoids. (fA1%)

3-b. FEWENAFHE Chloroflexus aggregans D &R TOMEFEIZ 52 5 AN DR E
Thermal tolerance of a thermophilic anoxygenic photosynthetic bacterium Chloroflexus aggregans

Chloroflexus aggregans | XF2ZRIEFE LR E RGHIER T, ZEYERE MD66" D= B IR L IE 55°C & i S v T
Do ARWFFETIX. C aggregans OO HFE Al BEIRE M AR AR DO IAFIC Ko THERT 20 EMGEL 72, C.
aggregans MD66" 1 % & SRR 2 W ORI TREE T2 &L 61 C T O A bz h, £ D
. MREEE XD Lo T, — . [ABMMFED Chloroflexus aurantiacus J-10-1" ££1% 61°C TH L EIZER
L7z, 25 2FEMiEZ 61 CTIRAEE L2 A, C aggregans & C. aurantiacus & FIRRIZHIIE L7=, C
aurantiacus % 61°C T2 L D15 LG # I LT-, C. aurantiacus 7532 HIE % & Tok5 T C. aggregans % 55
ELILLZA, 61CTYH 55CLITEFRROHIENBIZ STz, 7220, BIRIRWNC L2, C aurantiacus %
55CTHZR LToEs#E IO IXZ 0 X 5 REIIR 6 e o7z, C. aurantiacus J-10-fI" ¥k D 61°CH:#E 11E
\Z C. aggregans MD66" D 61 C TOAEF =M LI NEENL EE LN, (RE)

3-c. HEVWEREEME Caldicellulosiruptor diazotrophicus D % 35 B E R/t
N,-fixing ability of a thermophilic fermentative bacterium Caldicellurosiruptor diazotrophicus

Caldicellulosiruptor diazotrophicus in the phylum Firmicutes was reported to grow well at 70°C. The molecular
phylogenetic analysis indicated that the nitrogenase of C. diazotrophicus is an ancient type. In this study, the N,-fixing
activity of C. diazotrophicus strain YAO1T was characterized. As with conventional nitrogenases, C. diazotrophicus cells
showed the reduction activity of acetylene to ethylene. The temperature profile was determined for the acetylene
reduction activity. The larger amount of ethylene was detected at 60°C incubation comparing with 50°C and 70°C
incubation. The effects of potential inhibitors, NH4" on the acetylene reduction activity of C. diazotrophicus were
examined. After cultivation under N-fixing conditions, NH4Cl solution was anaerobically injected into the vials, and
acetylene was injected to start the reaction. The results indicated that the acetylene reduction activity of C.

diazotrophicus was highly sensitive to ammonium. ()
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Integrative taxonomy of Laotian ambrosia beetle (Coleoptera: Curculionidae: Scolytinae: Xyleborini): This
research approach will be revised the species recognition and classification of the ambrosia beetle based on
morphological characteristics and confirmed by molecular phylogenetic analyses. In this study, I am on an
examination of the morphological characteristics of several specimens of ambrosia beetle that belong to several
genera and will be finished by the next semester. After all, genera were assigned, then species level will be
identified and confirmed by molecular phylogenetic analyses later. I expected that several species of ambrosia
beetle will be the first recorded for the first time in Laos and some of them could be possible new for science.
[ Chouangthavy]
Diversity of beetle family Curculionidae and Bostrichidae (Coleoptera) in two National Protected Areas in Lao
PDR captured with different trapping methods: In the present study, four different trapping methods were applied
including window traps, pitfall traps, beating, light traps while additional specimens were directly hand collected
from plants during the study period in 2018 and 2019. We recorded on three subfamilies (Scolytinae, Platypodinae
and Bostrichinae), 236 beetle specimens were obtained, 123 from Dong Hua Sao NPA and 113 from Hin Nam No
NPA, composing of 44 species from 24 genera. The Scolytinae were predominant in terms of species richness and
abundances. Our results contribute towards improved understanding of insect species diversity and approaches for
conserving biological resources in Lao PDR. [Chouangthavy]
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Biogeography and diversity of ground and subterranean spider fauna in Eastern Asia and Europe: My research

involves the study of diversity, biogeography, systematic, and evolution of European and Asian spiders (Arachnida,
Araneae) dwelling on ground and subterranean environments. During the course of the last year, I mainly focused
on working on systematic problems involving Eurasian taxa. Consequently, I have published articles describing
new spider species from Europe and Japan and discussing the boundaries of some genera. In addition, I have
continued working on some wider projects which were started in the previous years. In order to acquire new data,
additional field work has been carried-out surveying forests and subterranean environments in numerous localities
in mainland Japan and in several islands of the Ryukyu archipelago. I aim to use the results of these collections for
researches on the diversity, origin and distribution of the endemic Japanese spider fauna. Taxonomic and
phylogeographic analyses of previously-collected spider samples are also currently in progress and new species are
under description. They include several new species from Japanese caves and new species of money-spiders (Fam.
Linyphiidae) from the Ryukyus. I am also continuing to study the impact of invasive spider species in Europe and

Japan and carrying-out ecological analysis of the functional traits of the Eurasian subterranean spider species.
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Integrative species delimitation in spider mites by phylogenomics, morphometrics and niche modeling: Spider
mites (Acari: Tetranychidae) are a notorious mite family worldwide, with some species being plant pests in
agriculture (e.g., Tetranychus urticae), causing huge economic losses. The Tetranychus urticae complex is a
long-standing issue among acarologists with misidentification and taxonomical status often questioned due to its
small size and few morphological characters that make identification to the species level difficult (e.g., T. urticae, T.
telarius, and T. cinnabarinus). In addition, T. urticae has two main color forms, red and green. Although ketolase
are involved in color determination, the potential genetic basis of the difference in body color between the two
forms remains to be further explored. The study aims to test the validity of an integrated approach to clarify the
species boundaries and speciation continuum among T. urticae and related species, including molecular
(genomics), morphological (XGBoost), and ecological (ENM) analyses as well as conventional morphological
examination. Last year (2022.11~2022.3), a spider mite survey was conducted in Ishigaki and Yonaguni to
investigate the occasional occurrence of two forms of T. uricae in past records. In addition, several field collections
were conducted near Tokyo. Occurrence data for ENM studies were also prepared. The collection of spider mite
will be continued in the next year, and in addition to this study, we can also explore other taxonomic issues.
Through this project, I will be able to effectively using cutting-edge techniques such as genome-wide sequencing
to provide a good model of “modernized invertebrate taxonomy”. This research allows us to propose integrated
species delimitation and identification protocols that can be extended not only the taxonomy of spider mites, but
also to other microarthropods that have important functions in soil ecosystems, and important taxa as pests or
biocontrol agents in agricultural ecosystems. [Liao]
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Z0oH, AK - BETIEIBAMOLIL, 55 3 B YFRHIRICEA Th 5, ABIFRIX. T XYL
TROZRR DT, ZAUTHE S LD O 2 B E LT\ 5, AFEEIX, - I har
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LAY J—R : https://www.tmu.ac.jp/news/topics/34929.html [£&A - 5B - L1]

Complete characterisation of Scolopendrid centipedes of Sri Lanka: In this study I plan to conduct a complete
taxonomic characterisation of Scolopendrid centipedes of Sri Lanka through both morphological and phylogenetic
analysis. During the past six months I have being completing the phylogenetic analysis section of the baseline
study that was conducted in Sri Lanka by myself during the years 2021 and 2022. [Toshima]
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DNA-based species delimitation of terrestrial leeches and comparison of terrestrial leech faunas among study sites

West Sumatra, Indonesia: In this research, I aimed discriminated the biodiversity of terrestrial leeches and

comparison of terrestrial leeches faunas in West Sumatra, Indonesia. We analyzed morphological and molecular
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data in combination to delimit the Haemadipsa genus using different approaches. Morphologically, they revealed
that five distinct groups, at least in this region, are potentially new species of Haemadipsa. Moreover, genetically
based on the nuclear gene Histon H3 and mtCO1 strengthened proved that sequence-based species delimitation
methods strongly supported the molecular dataset of the Haemadipsa group, including the Genbank database
separated into five distinct groups, using a phylogenetic tree, coalescent ASAP (Assemble Species by Automatic
Partitioning) and bPTP (Bayesian implementation of the Poisson Tree Processes model), and pairwise analysis of
sequences. At the same time, the molecular approach proved the potential of the new species Haemadipsa group
from west Sumatra and it proved the usefulness of the genetic approach in determining systematic species [Ardika]
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A) Complex Systems Biology [ Cronin]

B)

Empirical Studies of Collective Behavior ~ Building on the previous study by intern Purbayan Ghosh, we started
more experiments with Camponotus yamaokai on looking at how group composition influences collective
performance. These data are being combined with modelling studies at present [Cronin * Sakai]

Modelling collective effects of personality A new collaboration was initated with the laboratory of Nir Gov in
Israel to combine modelling with empirical data and explore the mechanics of collective behaviour using ants as a
model system [Cronin - Sakai]

Ecology and Evolution of Social Insects [ Cronin]

Invasion biology of Technomyrmex The first paper comparing inter-island variation among invasive populations
was published in Animals, and Diyona Putri successfully defended her PhD. A second paper, which will
incorporate phylogeographic data and ecological niche modelling is in preparation [Putri + Cronin]

Bee ecology and evolution The data fromour gene expression experiment on Lasioglossum baleicum provided
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good data and results will be presented at the IUSSI meeting in California in 2022. We will need to repeat the
experiment using frozen samples as RNAlater seems not up to the task. RAD-Seq data from colleagues in
Taiwan are being analysed as part of Ha Nguyen’s PhD thesis [Cronin *+ Nguyen]

Social Immunity Our study of immune activity in social and solitary Lasioglossum baleicum bees continues.
Transcriptome analyses failed on our first trial as RNAlater did not provide sufficient preservation. We thus plan
to repeat this work using frozen samples in 2022. Ha Nguyen developed a new method to analyse individual
immune responses in Ceratina bees and the first results from these analyses are now being written up for
publication [Cronin * Nguyen]

Co-evolutionary dynamics of reproductive strategies This work has been completed and the manuscript is
currently in review in Oikos [Planas-Sitja + Cronin]

Ecosystem and Evolutionary Ecology [ Cronin]

Pollinator networks in Ogasawara The Ogasawara field study was completed successfully in 2021 despite many

limitations of COVID. The very large data are now being collated and the first paper from this work prepared
[Quitian * Cronin]

Evolutionary ecology of Green Anoles As an extension of our pollinator study, we began work on Green Anoles in

2021 as these lizards cause the pollinator decline that is the focus of the main project. We collected many lizards at

different times and islands, and are now analysing morphological variation and undertaking a comparative analysis

of diet using meta-barcoding methods [Morooka * Cronin]
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1.

Mizuno R, Eguchi K, Satria R, Dang AV, Bui TV, Phuong LTH, Ito F. 2023 (online first). Colony composition,

phasic reproduction, caste dimorphism, and prey preferences of the Oriental non-army doryline ant Yunodorylus

eguchii (Borowiec, 2009) (Hymenoptera: Formicidae: Dorylinae). Insectes Sociaux.
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Ballarin F, Eguchi K. 2022. Taxonomic notes on leptonetid spiders from the Ryukyu Archipelago with the

description of two new species and the first record of the genus Longileptoneta from Japan (Araneae:
Leptonetidae). Zootaxa, 5213, 371-387.

ANEE, B, T, 2022. EMSERIE AR X D, BERMEE, 2022 45 11 H5 (No.815),40-49.  [RFFm (]
Satria R, Eguchi K. 2022. A new species of the genus Myrmecina Curtis, 1829 (Hymenoptera: Formicidae:

Myrmicinae) from Sumatra. Far Eastern Entomologist, 463, 1-7.

Kuroda M, Susukida M, Sakamoto K, Tsukamoto S, Nguyen DA, Oguri E, Eguchi K. 2022. A new species of the
genus Hyleoglomeris Verhoeff 1910 from Central Japan (Diplopoda: Glomerida: Glomeridae). Acta Arachnologica,
71, 115-124.

Ha NL, Lam TX, Ishikawa T, Jaitrong W, Lee CF, Chouangthavy B, Eguchi K. 2022. Three new species of the

genus Biasticus Stal, 1867 (Insecta, Heteroptera, Reduviidae, Harpactorinae) from Central Highlands, Vietnam.
ZooKeys, 1118, 133-180.
Tsukamoto S, Shimano S, Eguchi K. 2022. Two new species of the dwarf centipede genus Nannarrup Foddai,
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Bonato, Pereira & Minelli, 2003 (Chilopoda, Geophilomorpha, Mecistocephalidae) from Japan. ZooKeys, 1115,
117-150.

LA, AFE, 3540, Ballarin F. 2022. NBRP 5 5 #00 FTh ABS KHEFEOMED ZHL. AASHEHSS
=2 —A L% — No.39,1-2.

Kuroda M, Eguchi K, Oguri E, Nguyen DA. 2022. Two new cave Hyleoglomeris species (Glomerida, Glomeridae)
from northern Vietnam. ZooKeys, 1108, 161-174.

Sunamura E, Terayama M, Fujimaki R, Ono T, Buczkowski G, Eguchi K. 2022. Development of an effective
hydrogel bait and an assessment of community-wide management targeting the invasive white-footed ant,
Technomyrmex brunneus. Pest Management Science, 78, 4083-4091.

Ballarin F, Eguchi K. 2022. Rediscovery of the troglobitic midget-cave spiders Masirana glabra (Komatsu, 1957)

with redescription of the male and first description of the unknown female (Arancae: Leptonetidac). Acta
Arachnologica, 71, 53-58.
Liao HC, Terayama M, Eguchi K. 2022. Revision of Taiwanese and Ryukyuan species of Pristepyris Kieffer, 1905,

with description of a new species (Hymenoptera, Bethylidae). ZooKeys, 1102, 1-42.

Vu TH, Eguchi K, Le XS, Nguyen TTA, Nguyen DA. 2022. A new species and a new record of the genus
Otostigmus Porat, 1876 (Chilopoda: Scolopendromorpha: Scolopendridae) in Vietnam. Zootaxa, 5129, 60-76.
SR, BPRE, BRA, /NER, (L. 2022, \SLRICE T ARIEFSNKET a7 727 Y Technomyrmex
brunneus (FSBH : 7 U EHO A OYEKR. Bk (==2—3 U —X) | 25(2), 55-59.

L0, 5K, Ballarin, 258, #H. 2022. BEFEORRERTH DY 7V B Y AT Chamberlinius
hualienensis Wang, 1956 (A EY AT BY 7Y ATH) OHRGEALICET D 0IERE. ALY, 73(2),
59-61.

Ballarin F. & Pantini P. (2022). An unexpected occurrence: discovery of the genus Cybaeopsis Strand, 1907 in
Europe with the description of a new species from Italy (Arachnida, Araneae, Amaurobiidae). Zoosystematics and
Evolution, 98(2): 377-385. Doi: https://doi.org/10.3897/zs¢.98.90858

Ramirez M.J., Magalhaes I.L.F., Pizarro-Araya J., Ballarin F., Marusik Y.M. & Eskov K.Y. (2022). A new species

of the spider genus Tekellina Levi, 1957 from Chile, with a broadened definition of the family Synotaxidae
(Arachnida, Araneae). Zoologischer Anzeiger, 301: 76-90. Doi: https://doi.org/10.1016/j.jcz.2022.08.005
Mammola, S., Pavlek, M., Huber, B. A, Isaia, M., Ballarin, F., Tolve, M., ... & Cardoso, P. (2022). A trait database

and updated checklist for FEuropean subterranecan spiders. Scientific Data, 9(1), 1-13. Doi:
https://doi.org/10.1038/s41597-022-01316-3

Petri 1., Ballarin F., & Latella L. (2022) Seasonal abundance and spatio-temporal distribution of the troglophylic
harvestman Ischyropsalis ravasinii (Arachnida, Opiliones, Ischyropsalididae) in the Buso del Valon ice cave,
Eastern Italian Prealps. Subterranean Biology, 42, 151-164. Doi: https://doi.org/10.3897/subtbiol.42.81486

Lin YS, Liao JR, Shiao SF, Ko CC. 2023. Lanternflies (Hemiptera: Fulgoridae) of Taiwan. Zoological Studies
62:07.

Nonaka M., Yuzawa N. & Imura M. 2022. Molecular Phylogenetic Analysis of the Japanese Species of the Genus
Leiopus (Coleoptera, Cerambycidae) Based on the 28S Ribosomal RNA Sequence. Elytra, New Series, 12(2),
137-145.

Chouangthavy B. 2023. Diversity of beetle family Curculionidae and Bostrichidae (Coleoptera) in two National
Protected Areas in Lao PDR captured with different trapping methods. Proceedings of the Zoological Society, in

press.
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Bento M., Yoshida T., Fonseca, C. R. V. d. 2022. A new species of Synoemis Pascoe, 1863 (Coleoptera, Cucujoidea,
Silvanidae): the first record of the genus in the New World. Neotropical Entomology, 423—426.

25. Alencar J. B. R., Bento M., Yoshida T., Fonseca C. R. V. d., Baccaro F. B. 2022. Modeling potential invasion of
stored-product pest Cryptamorpha desjardinsii (Guérin-Méneville, 1844) (Coleoptera: Silvanidae) with emphasis
on newly recorded areas. Journal of Asia-Pacific Entomology, 25(2), 101891.

26. Yoshida T. 2022. Larval Morphology of Mochtherus Iuctuosus Putzeys (Coleoptera: Carabidae: Lebiinae: Lebiini:
Pericalina) with Notes on Their Biology. ESAKIA, 55, 11-15.
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1. Yoshida T. Natural history of beetles living in dead leaves and under bark of dead trees. TMU-UOS Life Science
Conference, University of Seoul, Seoul. 2023 /=2 H 10 H.
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1. Ardika D. I. DNA-based Species Delimitation of Terrestrial Leeches and Coparison of Terrestrial Leech Fauna
Among Study Site West Sumatera, Indonesia. TMU-UOS Life Science Conference, University of Seoul, Seoul.
10th, Feb. 2023.

2. Alexander A.P.P.T. Uncovering the diversity and distribution of Scolopendrid centipedes in Sri Lanka. TMU-UOS

Life Science Conference, University of Seoul, Seoul. 10th Feb. 2023
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Putri, D., Yokozawa, M., Yamanaka, T. & Cronin, A.L. (2021). Trait plasticity among invasive populations of the

ant Technomyrmex brunneus in Japan. Animals, 11, p.2702

Planas-Sitja, I., Deneubourg J-L & Cronin, A. L. (2021). Variation in personality can substitute for social feedback
in coordinated animal movements. Communications Biology, DOI: 10.1038/s42003-021-01991-9
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1.

Quitian, M, Planas-Sitjaa, I, Traveset, A, Tierney, S. M. & Cronin, A. L. (2021). Sayonara bees: impacts of

invasive species on pollination interaction networks of the Ogasawara Islands. European Congress of the

International Union for the Study of Social Insects, Toulouse, France, October/November 2021.



ENRBDBFFHRE

1. AR

B R, APET IR, BRI AR (ReT8h#0. 1A (D2). Ahamad Taufiq (D2), Lola Alyssa Marie
Albo (D2)., KAz (D1), MIEEE (M2). [WHEBIE (M2), FHEERES (M2), BHEIEBX MDD, LA
JTEAE (M1), BRERE., EHDSRk (FERFE) . ARRAF (). BRNNSE (BE0HE) . IR+ (F5E
A RILESE (FENER)

2. BRFEARIT

AR TIL, MBI & B R AR B & L7 R RO JE B 08 & B2 B3 2 4
BN AL EIRIE AT - TN D, 2 DT DI AIRA b A T RS L~ U\ V= B IBIE DL, fif
SIERORIER, Y RO HBSRNT . DNA SIEEIS] - ~ A 7 0T 54 h~—d —Ofih, RS & i o
HEAEF O 72 £, Bex B FIEZBRE LTV 5, £io. JKVBLEHC 72> TR O SR AR 5720, [H
PSR COBHTA A AR OIUE b T 5, EN TR/ NERE L OB i BB B ofisy
(LRI AR AT T D, 728, HOFEARIIAR RS Lk L 72 o CEEEE 217> T 5,
LT IR B OWFE % BRI T 5,

1) MEETRAEY & B DR P

4R, BAAEMN D THLRERIITEOND K 9107 >72 DNA OHEIERCHIE R % F KIRICHE I L7255 58
. RFHIERS: . RO EIT o TV D, BIRIICIE, a4 U I~ BoA VAR O v XD 5y
T BUEROFSE0 o R OBR I OFR A, %/ 2 OREMRECHER OBRRE 21T 72,

) IRXVE (AN AR TR OB A IR IR M D VAT O TH D,
INET, ZOMIH—DRBOAEIZEZZ N TE e, EIARBAEOEE D2 ) Ix v FHEFICE
W, ZEREAR thel BB T OBEASIN D72 < b 11 /D 2 DD DNA ¥ A TRHDNhoTz, ZDO0D
DNA Z A FIEAKRIZAL A L THEY | iREOME T & EOFABIZH W DNA ¥ A TR TIEVR RO, Z
? DNA # A 7L BREIEORINEL, BAGORPIAEF CHRATE., IHICHAREHE A7 =7 TR
SN TNV THHRTELZ LMD, W DNA Z A FIEEWVIRET D 2 & DR WHOAEYFHIFE T &
L EftEm Lz (B R,

U EROERERITEERNREICZ LS, ZORENOFEEAZ@EHNT 5 Z L IXRETHY . EO L5 efED
BUAB IR o 2 HIZ AT LT D0y (BURIEHE) 1XX <o T iholz, 22T, BEHEOBA LR T
THREOBBRE~ » N EZEERE L, tbel Bn 172 EHERHMA DNA OWFERGIZ R ET 5 2 Lz k- T
ZRE L, ZOREE, T O TR B ARENTIL 50 FLLERNC 2 BREINTZIZTOLD0T X THhbHA b
27 ' Haplopteris mediosora (A /& MY U7 ) OMNERAEZE A L, 61T, BRRITZ 2
FRDA N T OMNFEURER R S, — 2 EE, b2~ T YO b O LR LS LR
EHOZENHAONIRoT, b L, ZiuhiE < BV o ORI B3Rk 2 SRR AR DY I BERAIZ B
B, ABLTOWD025IE, & THEBREN CRI - B -+ 1),

AAREY~ @i e LT3 7 ARG SN TV, — T, ZROIFERERIZORIIE &35
HERER DT, OGS RITRIEHATSH S, S DIk, FrURENHEDTERE L BRI X > THWIC
RRITEDHDOD, HEROEDERE LN —F L2V~ g (BFR) O 2BRRE Iz, F7z,
HEETH, WENMIEKREEO LD L bR Y~ g () OFENERSNE, 22T, #B &



DIEREIR DNA D4y 2T, MIG-seq fittT, EREDFHI & 2L BT 21T 72, TORE, FEKED
2HRNIZENEIN., Yv o BT I ANIEEI, BIBH - FERER - ABHICHRIZMEL TS 2 &
PRSNTZ, —F, BEEOY~ - voa (B8 1E WTROERED S bBIEMICHL KRE< L TEY,
TERERIZ b BIREIC B 72 > TV DT, i CTh 5 aletEay @y O - BRI - D0 - A B),

2) FE5fb - ZRRMEICET 2%

INEIREAEREOF AN Ry A (277 VOR) CIRBOAAT 2 EEEFD N~ Ry Ao\ T, B
BEDFM & SRR OBEREITo T2, ZORE, FA Ry ZZEICKENC RO TFR, ARy %
ITEICATFoNT Fa VR EORL B HRBFEL Tz, ZORIKE LT, 2 ZFEFOEIEED
EVSES LTV D ATEEMEA VRIB ST (WIS - ng) .

e

3. BrFEFR

<FELFER>

Fujiwara, T., B.-H. Quang, S. Tagane, N. Murakami and E. Oguri (2023) Leptochilus ornithopus (Polypodiaceae), a new
hemiepiphytic fern species from central highlands of Vietnam. Phytotaxa 584: 149—160.
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Polypodiaceae), a new species from Shan State of Myanmar. PhytoKeys 201: 23-34.
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171, 107455.
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e0273871.
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