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VIR, 176 pg/m’, MR HIRWE (TSP) RN 9.93 ng/m® TH Y, ZHALITWVTILHIE
EEE (PAH: 220 pg/m?; TSP: 13.6 pg/m?) £ 0 FH L < Lz, (moE O S8R (1~3 A, 11~
12 A) 2B 28R EBHE RO KK PAH & TSP OEHREE L, T LH 299 pg/m? & 10.9 pg/m3
THY, WO PAH, TSP ML L RIS, MEAEEE (PAHs : 291 pg/m? ; TSP : 9.17 pg/m?) £ 0 #5
TR oT, £z, REEEEHE SN CTE TSP H720 O PAH B & AMEE TiX 35.2 pg/ug TH
0, FEFEED 31.7 pg/ug LV EnoT,

—J7, HENAIEMIC K D BB b Ak L T, TRk A, A X, A Z U RAEKEE,
—WbER, ZBLER, TV UHEOH ARKKIGIEIRE I IVERE & Rk LB % L,
WEJREENII R E REBMR SN2 o T72h, SFED 3 H 14 AL 29 BIZ 2 BOEIDA R kB
B SNz, ZNICEY, PMasIREEDS 1 RERME CTHOK 35 pg/m? & 90 pg/m® Th o7, F7-H6
RF%E (OC) DOPREED 1 KFEMETHRK 2 pgm’ & 9 pgm IZEThHR -7, LL, #EHibA X2 b
RFIZE1T D PAH IREO K E 72 ERBBO LN o Tz, FFITEAREREZED TRHNT TH D,

KREBRLR Y FU—2

KEBH Ry NU—7IZBT5—FfEIZ6 HNDO 8 HET, 4—2 7K, I /N,
IR, &R, vV F ANy, YU, &, dba, B, 2AER N7 A O 10 #id TIT o 72,
KEH 10 B PAH EFEIL, 77 8 hb (296 ng/m3) >y (2.83ng/m?) >N/ A (2.20 ng/m?)
>Y 7L (1.74ng/m?) >dba0 (0.89ng/m’) >5dk (0.81ng/m?) > 7 VA X 7 (0.54 ng/m?)
> B (0.49ng/m3) >A—72 Z 2 K (0.35ng/m?) >HLIE (0.25ng/m3) >R (0.14ng/m?) (9 F#
PAH O 7) DIETH Y, KEH 3O = b LR ERRI/ILKSE (NPAH: I-= b E LY, 2-=
frbELy, 2-= T AAT 7)) REE, B (265pg/m’) >V UL (40.5pgm’) > 7
YN BV (39.7 pg/md) >N A (383 pg/m?) >AbiT (353 pg/m?) > LifE (22.8 pg/m?) >Hk
(5.62pg/m?) >#FLIRE (5.21pg/m3) >A—27F > K (3.57pgm’) > 74 A K7 (2.30pg/m?)
DIETH 572, KEH PAH 1T LAREIR/ A 4~ 2 ORFERIRBEDS EERAPFICK L, KEH
NPAH (ZRBE T 0 & A2 L0 —RAERRDIED, REEZD PAH BRKAHTT VA NVIEEIT LT R
IR T 26 Db b D72, RO O KK NPAH IRENERLIL PAH O Zih & fig -7
HR L LT, £OHHORKPIZHAFT 2L FESCK[E R OR EEN T BN D,

KEIGYWE OFTHEHTIEBASE & 3 AR, B9 BRI AT~ J B

PMy.s D BREEEIERE IR+ DR E SIZESS HEDBHNONTNDD, BAERSEEZE L
O BEMRIIIIE TR0 Th D, 1EROEZ < OFEREIIFERI B, PAH IZXT 5 NPAH D
FEEES, BAEROBBEREIIKFET 2 2 /AM L, ZORMBIZESHTRIFOE L (Pyr)
L 1l-=bFrELY (1-NP) DOIRET T, PMas O EERRBER LR O T G- 2 it 3 2 mirY 72 5
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EEBR Lz, BICZ OFHARESIE T, PAH JH L NPAH O LB AR O %5 & fjiT9 25 )7
EHBHIE LT,

FRFEEZSRTRKICEA L TROZ EEZHLMNT LT, 1) PMys 185D D REEFR AR O %
—%iﬂ%ﬂ?&mé%ﬁ‘%®%W’i?%%%@%%@ﬁ%ﬂ,@E@%Eﬁmﬁﬁﬁﬂ%,
Z DO 69% T, B DR HRITREITHEAD L TW5D, 2)PAH ORI A B H LS (AR
Be%s) OFEIENRRKE VA, NPAH FHITFA SR A OIEHBO BB TH 5, 3) SR ~DHEMDTR
SelEiz, TETIA L PAH BEHOREERER®S /L — M2 X - Tid PAH HOBEE S L SE5 2 &
N5,

—J7, K& PAH H & FERERE AR (WIER O # k) & OBEfE & 2 HRUIZ, BRECEREER
WREHEEE: (REFRHRZ) D —BR TENSHO KRG U A Ot & PAH, NPAH D4y
Mrafketh T 5, ABFZEICS B hEZ @A LT, B4R & RN o BRI 2 8D T 5,

S{RES =3RRI
(1) MO BREERICET 5050

AHEORBERIIWAE L W L CTHEBNTH D Z D, FER R EAGRER TlEk
RISV RPEBUEIC S U CIERFRMICTHE T2 B RGERNEETH H, ARBEIL, &
M ORFRIEC MR P ICEET 2 MAEDR FIZONTOMEEIT> TV D, wEICHIEER
FREE DA RER T2 2 E MBSz 2 L &2 s LT, RINWEORE
BB EZAH, TOWEIT L-T I ) BAF LA —F (LAO) THDHZERNbhrolz, Kk
Bx, BEEEIOCHEYWE E L TLAO Z AL LB & 7e -7,

B2 FEIZB W TR DOME CTHIENH B & 7 o7 % PN Epinephelus akaara @
LAO Zxt& & LT, ZOREAMBL LOEAMBORFEIZE T L, Y%FEIZTB W ClEhn
FUNZ LAO UHFHMEZEHL, Zhx W o b2l FIEIC X 2N X 78
B EZRLT, 1T U, FHBRICEEND LAOPIRREX VRV ER YT AKX T A v T
74 TR X D i Lto DoAY IR 2 TR L, 241 % SDS-PAGE (2l L4yEfE L 7=,
ZDH%, RV E=UT V7N T4 FEICERMWEEZITWV, AXFLINVZICEDT7T 0 vx
VI, FLRUNZ LAO HUMLIEB L OEET Y B~ 4 % v X — PR Y ¥ X 1gG ~ 7 A
PURZNER SO STz, KIGEOREIZT X ) = F )V BNy — L3 ta LG Q@%ﬁ%é&%
VNS LAO Z Al L S E 72, LAO ORIE X ATk Sz N FOBEE I L O TR IC
HHEFCRMEi L7z, ZO/EER, UK LAO XTI U NZX ORLE, i, migics< ﬁ%j’b?‘:&i
2y, D, AIBBLOBRB TR S, ZoEEEE 2, HENICBIT 2 RT7E &2 gk
B FETHRR Uz, Bt R 2L, vo2xZ2 T ay T 4 v 7RI L HET
PL¥ D E LAO HlUlLil & Kstk, P73 ) R_RoF VU BAIEEEE T LAO Z Ak L7z,
ZORER, B & TR MR & AR BSOS N R b vz, BB B L OEBEIZB N T
X, RABE IR & M N SR WG EROS DB S v, DRIZB W Th, IBRA L TV A IR
PSMZBEEFR CTHMERICD A 6z, BLEORERNDL, FUNZIZEWT LAO IAFE & &
NETEASN TS Z ERTHENT,

COMBIFILAREA B ORERCE LTI OO, HBEFERTIEC X 2 08EPIHE
HURTBDORIEIZDONWT) ELTHM3FE2 H 15 BIZRERIUREESTAE LT,
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(2)

@)

(4)

HEFFHEEN Y N OFFHEEN ) O LLle BB « N WL ROAIFSE

B OB E L ET D7 N—T1%, FHEBMWIZ TR 2 A HEB )OI AR 1) 72 FFMEBN ) O FH% R
SRWNTWSROBEICER L, FHEEM) THE U I8 5 MRS O RIS 2 /22 L T 5,
BUE, WEREDIM v T NREOEFHMERREOMAZ B LT, T =4
(Hemitrygon akajei) ZMH\W7=d1/v b= OREREMEIT 21T > T\ D, vy b=10%, WA
SO AT, Py ABEERTHRLESE LTERT L2, g aEIC T R
FHTHD, TNETTHTAIZ2MEE LI VT T haEGTea Ly Y AR ERE L, BRI
MAEAEE, MAED L0 AREZRE LICRER, SKHICY—7 2R3 Lo T MRED
FHEZDHROEPIRIRT 2R LI, AFEIL, ZOHEMEZREET 5 & L bIT, FrsieH
AR LIRS R, SKMBOEC—7 MO EFREBIZESAON, BLZA4HEZTHY, 24 FFHEE
ECEFREBICRLIEERB LA ERME IV AEOREIZSHIND Z 0L
MZ7poTlz, ZTOIENLTHTAIX, DAY T LAOPEHEENEERICEND ERBETHD
ARz, LTy ARENE L THREEOAEFICTEEN R, MLV TEILY T LR
T HMitEE AT D 2 ERA I END, 5T, ALY h=rvO TFRTEHL Z ERNBEESN
DIRNA~D I v 7 DI IATRRLARSN~D T v 2 7 APEHIZ BG4 5 385 1S DWW TR LT
Do AEEL, EFEMFZEE TH LR RKFERKUBENET O Lk WHEER, s EB#ED, 7
71 = A g RNA-seq #7275 [ L7~ Calcium-sensing receptor (CaSR) D#lfikFHi /5 4fi % RT-
PCR {ATHiFT L 725 H, CaSR Id— B & A7 R EINGRO b iviz,

WEPE IR HEEN D | Z BT 2 BRETIH Y B I 5 HAE

BRBEZ PO & T D7 =71, WEGRME, FCZRGTFRRILKTE (PAH) FEHOMRPE
MFHEB D ~ DB EFTE L T D, PAH HHIL, bARERCOARM O AR 52 2IREEIC L 0 A& T RAF
W SN D BREFEME Ch D, - PAHBIZEBICE EN CTRY, EHKHFWR EICLD
WELEIE Y DB, VEPEEIMIC b 84 KIF 9, PAH JEIL, THEEMIC 6 LRI, 28 RIEME
W, W< SLE & U CTHERT 2 Z e bhnCn b, — 77, e MR HEE 26 LT,
xR BB ER SN TV D b O0, PAHZEKIIAHITHY, TOEREFIIMI ST
W, FIT, MERFHEEMOETT INVE LT, BX 2T L ARY (Ciona intestinalis type A) % H
W, PAH ZERIROBEFEE HIE LT EIT72 > T D,

AAEFEX, B)ERKRT: O REMEE A L ORI T, RY O PAH ZFRERE Uiz, A
%, BERERICKFEZFER (AhR)TH D, Y AhR-GAL4 @S E A E R ¥ — L GAL4 L
727 —BUR—F =7 Z—Z MR ZEA L, FHEEY) ADR OFEA R T RThD
TCDD (¥ A 4> v D —Ff) ZHNE, VY 7 =7 —PiEM 2T Uk 5, BEKFER 7 TCDD
Ik % AhR OEEFIEME EH-Z M L7, & 512 PAH U & 5T % Benzo[apyrene & i FE{ 17
MIZAY ARRIZINETDHZ LRI LN E o7, ZTNHDORERIE, AV AR Y 2 RIS
PWER-OZ L 2BWT 5, Zhud, BEHESM THO TORRLTHL, AIIZEIE, 77U 2K R
FERFIREY I OBk D b & CEE S iz,

WPV Y (2 B9 B Aot

SEET, EAMBOMMEZ T T, ~A 27077 2AF v 7 pbEEt S, FEERICHEEIC bR
HENTWDLATF LAY T=—0RN5n < ELIEM 2 i ~7c, EREBRETFH B O % (2018 4)
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(5)

WZkBb, 77 RAF v 7 BEITHRSE TR 0@ N DEESN, TDIH 9% LY A 71
éﬂf,%ﬂu%@%¢uﬁbgﬂéﬂ,%T%ﬂ,@ﬁﬂlkﬁofméo%uﬁﬁjlﬁ&
DREX 72T T AT 7 MEERERIROW 70 E12 K0 BRI EEL TR IC 72 DA R, BREE
HIZER ST A 7 a T T AF v 7 Lo TnND, A7 a7 I AFy 7 I3#oRETHY,

WEEWOIREDORE T TCIEOM LN EFE LN TE, L LEBRICHETIZIEIATF LA
Ja~— ($fl2, AF L M) ~—) BEFEELTND, LI TAF LAY I~v—DHEEERA
oo EATZ7 2/ —=VAZBIIKEGTH5ZLICED, BRENCEET 5 AVE O L MR T D
HNT T NPEFEICEE L KIFTZ & 2 LT 5  (Suzuki and Hattori, Life Sciences 2003; Suzuki
et al., Zoological Science, 2003) O C, HRH#TEE L TAF LAY I~v—DRELFH /-, £
HovaazHniinvitro SNAFT v A EHOT, AKAOF X a0y a a0 ERREO)
BT 2 2t L7z, BlD, A FLUE /) ~—, AFL A A~v—KRAF L b
U~— (10, 100 }2T* 1000 ug/l) % AT v 2% 6 REEEER % s Ml e & OVE 2/ iE O 15 14
ZRE L7, ZOMRE, Fr¥aicBnTit, AF LAY I~<— (10 LV 100 pg/l) 1%, HE
A K OVE AR OEEZ ERSELLIERA LT, LEER->T, AF Lot dv—i%, A
HOBMRHICERELZRITLTWD Z I L, 4%, LTS TFETH D,

FEIT R 2 MR RE 7K O 52BN
WELEERE K &0, KR 200m LUEICIFET DB OMW KO Z L 2R L, KIRRET, BEk0
I T NIy B T, MDD &0 D B a2 R o, R EERE KL, KEEH
DEHIZBNT, BEBYOLEBTEZLET 2B REIFHINTWDER, ZOMRMIIH S I
STV, 8RR AZ L E L7 —1, MR K OBBEARIC LIETREBIC O W TAE
FERRY 2R 2 HAFFE A ATV, HEEIRBAKICA DT RO T A DA b L AKRAEMZ A LT,
%@F%%% LU CHrdra s L. (RERBVEIEIE KD A b L 2 REER, 4756 2018-022738, 77
AR, ARERE, ZORFFEEIC U TEHWES I v (BR) & SRICHGE U 7B R R B
%®ASEP#%W§MKOé%u%ﬁgy:#%ﬁﬁlﬁﬂﬁﬁ)_sz,ﬁ%mﬁiﬁﬂ%
& OFEBFZE G BMA U=, WEEREKEZROBREFRIENTZ L 25EFTH D,

[ ol B 55 fe k]

M)

1)

2)

HE 78 (R E

MV oy B CUE, AbBEHLS, RAME, 3 XL O T 7 KB 4 AN 706 G VB B 7/ BR B
BRI FEICS E S LT OMEE B L TV 5
R T OT v a— )L X 1 HEREEIE YL « BRBEANEE O BUIR AR

T v a— A FGEPE O BREEG YCE O BUIR 2 IEFRICFHE T 5 & & BT O - BAHCR DR
SEAME LT, KK, bk, WM, KAV E RS L 3 25 5 BRRNr0 Z2 8L - 5RA % [F1E B
ST LA B [ B B S, UNESCO 7 £ & OB EE/NEEED ) 1T 2005 4F )
D LT\ 5, HIREY 72 B R BE O 72 O SR E I T B COFEITFEMm T E 2o 7203, Bl
MO ILFERFIEE & DA T A 2R I L DR HICE LOE, PRI X 2 E A
BORROWIBIZ X - T, [RIFIEED BIREREE R4 IZEIE L TO D REOHERIZ S & T,
TR T O LYy TN DAY SR RS O AT

RSy T T T IR KOBKIBTH Y, WITEFEME L TEORBNARE <AL
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3)

4)

5)

)

1)

THIETHbBND, Fiz, HREEKEDORKEMSHFEETELTLD D, FIHO LM SN
DOHEFFEME 2, MBS, K, T, B F0S 0N BK 15 FE/IChz > THigkfiRFE L T
T, SEEIIBHPFAEN IR CTE o7, BHOLRMEE EOF T4 U EEREICX
HIERZHIZH ESE, ZNETORREEZ LV ELOTRIETHHEE L LD XTI,

F XA O~ 27 v — 7 RERDMEHERIC 31 HHEREE R & A~ b T R HE o 52885

1996 Dk L CE B X AT 5~ > 7 v — 7 WE DK COHEREH OFHENFZE,
72 BHTNT 2004 12 AICRAE LAY T =T U A~ U EBEME N~ > 7 n — 7 AR
g, L <TG X 7B L T O%RDOEREROFAEERICOWT, HEREYSOMINEDEEE D
BEHZ X DA 1T > TV b, ZAUSx CRIEH g S TOERERO A bk 550 L
TW5D, SFER, FBGRMEIC X 20 E ANBDOEE OB L 2 BLHE DL EE D E RISV T
DE R, WL E TV o AFT Y 7 T RET— MBS OIS & Ik LT,
HAMEIC I T 5325 2 HAEMOHERIER 72 & N BREE B SR

ARSI & 72 559 20, 000 AERT2 5 6, 000 FERTOHEH = TEH 2 ~CHIEICEDL L TOD
A AME DOWFERBE L OB ER T2 BIIZ, DOAERFEAKIE T & 72 2 B AR EBIEIE I
B D, £910 R OUEEMERA CE-R 50 S OMEEARGENS K OWI 500 A5 0> EE 3% JE HEFS
WisEL O HERE 200 « B BRI &2 20 L C D, SAEEL, b ERFE KT O B AHE,
RN TS 2 AR —> 7 E, W FilE T2 E CIOBRE Lo AR R R &
O R EHERE B O T — 2 _X—2{b &2 4T > 7=,
ek 51253459 5 I T AR S O HUE R 8 1 s

AN Z s &3 2 0B 1201, D2 E B AR 2 REK T 5 EEFERO SR M b, &
IR DO HEAEEFEE L AT 5 9  CHERMFMETH D, £z, PESCHBEOREND HEH
B B X D FEMB B EN TN D, KB 72 MRS X 2 @k E M OER Z BEY & L TFER
6 FENOHARMIL TORELZMGE L TRV, T E TCICA&RTOEEME, HiETrEs, §EE T H
(RO, Mafides, &ILREGSORFENZE T LTWD, SFEEX, ZbEiiEL
EREEME XA MRS D ®lRE & L DX, T, MMATEHEESUEM L X — LoD LI
Fhg LT D DMVATEE EEMBE OME | HEORKREEOEKEELITH L L bic, BET D
M 2MmAangz Lz, 2k & biz, BHHAROMERETFICWELZITRILA A DN DR
2B NCTHINEINE# T IZBNT, BRFEORELZ B L4 5 M OMERE % FEi L7,

HIERAEART: - HIBR(L 508 (R T - fmLE)

HIERAEARS: « HIER(L 20 B CIIHIBRERBE U A 7 A OMEESCEIL Z W D NCT B 72010, HiE
B A DRI, FEAERRSLY - HERE 7o KA R E LB (L FRRIE R L ORI 21T - TV B,
ARAEFEIT T AT OMFZERBEIC B Y A T2,

2 VR OO i BR B AT

EVALDOREIZRAR, 7T EL A=, URYTEKIEOBRNKEL, TEDIRREL
THREPNRE SN TV AR TH 5, AL A HIEE > TV EEES [Valley of the Gobi Lakes ]
EFFENDMNER L TWABICHFEEL, ZOHIBOM O LR KMEAEIRTH 5N H A RO
(AL E T DI CTH 5, Valley of the Gobi Lakes (21T EA > T LE o726 %<, ARIZEWA L
A OMITITAKEAE EO L EO PRI L TV D, AL TIE, A3 THEI SNZER
arvicad, Y RAERGE LIk I % v 2 (LUF OSL) 4ERGHIE &, HEREY TOC,
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2)

@)

)

2)

ks, Bibmzxtgel LioigteRsg (BLT 14C) FRMEZEH L, FRoOk - itz
1T-7=,

Z O RIA gD & OFEMRMEIT 14C FAD R B E <, A%O OSL FRN R bHE N1, H
UEAOFERIZTZOFRITH L, FTEbORENT 14C FER EREOEE T EELH -, TN
DOFERN G, OSLAMRIT RO EE, § L LB KEOEBNA L O F MMM EORKFTAMDO =9,
RFERDELSHE SN EZOND, LAY EAOERIT, OB FEaE T
MECTXDAMMEMER D 5722 N S 2T, ZOFEFRITHES & 14C MR ZHERFER E L THRA
L, MEHICHR D Z LIk o T, A A I OBREEE LIE) e R G2 34t L, (b5
HIFRAE D & 7RIR STV o AL T A A~ DK D FlfiE K OfbfG &, BEHIZ XV IRE STk
O3S & 2 BHEAT I, KIMORRIC L 5 &b s 2 B0 KOEAERF 2] 6 v L,
771 Y R O K E HIEYE BT SR

HER EOT VO KEILE KRB THHE /A Ra A b EIEREIREE~
TR NEOFEVHICE Y 2 he— A Inb 2 ERERMINL TS, —J, BRROT L
BV B T D 2o MmPRBEOARIBRETI N E THESN TR ho o, AIFERIZE
TANDNL— « FT « T VLA TIZHFEET D 3OO0 (FraAqll, 7oy hHoil, 47
W) Zxt%ic, WAKBEDE ORI AT o7, 155 AVTZWIAKGE) & 815 U4y B & BRRS #2gAL BR
X0 RFEWE 2B L, R X BREPTEIC XV EREZTo T2, TOMRE, Bitair-723
DOMEINBHEONTZHE T X TOLE /A Ra A hOFEIMRE S, 560
TR E ORPAH o006, B RIE~ 7 X U LOFFAED R I LT,

BREEG Y (REEAN - L3

BREEIG Y3 B CUE, B ARRIE e He 2 5ot QAT BR RS Y 7/ o AT L P 72 FRECTRIR AT b &
SELUTOMEE L TWD, E£72, B ARSI O REE LFLILHIZ 31T 5 A EMEcE OB iE
fiftr, AEESRZRET DREF(EHEI OB 1T -7,

FA=aF A RREHEOE MNRERAWEAS FE=8 Y 7 L REREHEE
HRPCILBEHENTWA R A =aF /A RREEKO L b TOIHEYLARIL O & @~
B i 2720, AR TR 2018 FEN LI KW TENTE MNRBREZINEL, JRfoxRF
=aF A FREFEL LORHED ORESTZ21T> T\ D, BIENE & FRFICT 7 — M
BTV, BTEREOHETE 2 & bITo72, FINRICBWT 2019 4E 1-3 Aict MREIEL, KR
FOMREPEY O PRI IE ZRERE R, BT 3 REICAIE « BRI - &) O mK %z 548 L
7256 L RERIZ, Acetamiprid DR PEY) T 5 Acetamiprid-N-desmethyl (N-DMA) 23 e & i B85 C
R &4, ZEHUTHEV T Thiamethoxam (THX) 23 B < #g H S 4v7z, HIZE2 MRGET 5 7= DR M7
CERTHED) & REB H T GRAMER) Tl 24T o 73, A ERBEZ I SN hoTz, 77— il
B ORGSR & R PR O RN 21T o Tofb 5, BN - - ) TV E L BT 5
(F E SRR DSINT A A E A A R S a7

TF AT EETNVEY L LT B OATER TOREG YA

I - WRHY, RIS B COBRREIE RO EREFAE DI, AW TITIVUNKT: & [T 7 S
LT E WIS OBRENA AE =2 ) U 7 2D T Y, JELHIs ORI 2> © O Ut tH 23R 1T
2Nt EZHND BARBNFIEEZ S E LT\, BAMEDFEMEE T 7 ) L2 (Ligiasp.) & 8
BRI FUEHE O PAH JHOWREE>HT L, PAH D ZFEFEEE 2 HEM L7245 R, 3 BRELF O PAH $HIZ
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3)

4)

(4)

D)

FICEBESEE DD OBRBVEMTH Y, 4 BRLLED PAH FHITNEK LT DM OBREEIK -7 5 D %
BPEMNTHDZENRBEN, ZOREE LD, HiaCs LCEEREICTRELE, £
T2 ETATLT, 2011 FEFOHRAARREBERICE > THI &R - SN BB RERET 5720, L
INRZER E LR LTI T LAUICBITDLEA X U HB L OESRBEOIGYERE T2, *
DOFER, ERP L ORI E O Y Ml B W CiZZ O o #ililk & ek L CHEEICERBRED X A
xR UEMRE SN, ZOMEEE LD, Fimces L CEHEEICTRE L,
Rz & E2nE ) A a4 FOEK

E A Ra A F(CaCOs » HoO: MHC)IEXT 7 5 A bW A S OWEZEMTHY,
W RN DI T D, FIRTIET VA VIO X 5 BBk R BB T LA LR WA,
FERETIIIN T T LES TR T DLW LIZRIRIZIREE T N O A EZRINT 52 LT
KOG TE D, MHC IXREMDT 7 T F A M~EET DB RATIE R E & B iATe
ZENHMLNTERY, vHE, U, e EOBEBOIGRMEITK L TREREFERZRF>Z &2
WEIN TS, MHCITBREEF LM ELE L CORENE L, “TBYAKICAND 21T TRE D TH
NATZOMEHANES THDHZ L7, “MHC BIER TN T LARREEN G TETWDH D EERY)
BThoHrZL” MbiiFEaeaET, WMARPOLLAEMDARRIZELZMTAFLLT WV “REDA
NETF LD, MHCIZIRIR IV T A THDHD, ARRIZIT~ T AV T LARARAIRTHY, Gk
Lo TELNT- MHC 13280 Mg # il & L CETe, Al Mg 1X MHC OREE2HE > L 91
DAL TEY, MHC OWEERAEZET 720, BEF(LMEE LCRIAT 7201 Mg 25
720 MHC OB ITEDHESLN L EN TV, RUFETIZE S T - T VRIRICATRIZET
% MHC (IR & LCHAFT 2D Mg OBDE LB E 2 R L, BRRToOBRIZES
x, AFEOT VK ) A U 7ARIES T MHC 28 L7z 2A Mg OEAENE L /N
SVWMHC #8TE 5 Z &2 R THD TH L MNIZ LT,

& ILRIE R R O EA R (LIRS AT

TP ESREO(LFHEREOIE Y, HET COELSREOBEMECAEYRIHMEORHMEIZ & 5 T
HTh D, AL TITBRERINHE & X BRI T 2l G b, &I Randn il HgEd
DeF, $h, W RIVLOFREERG LI, TO/RE, eROKESILEMTHY, wilky
DERLIZ & > TR S8 AE L CWD 2 E N hotz, £77, KEBSD O b kL
WINZWZE LTV AR, bR LIRS E S SEHZEENR R > TW\We, —FHH FI U ATE
TR NI R, LEFOR LI EL L TV D 2 ERRD Hivic, A ORI KD pH 1%
RRTNA VHEERL, BREITE LKW, KT e ZRRBEShzbo0, 7 K1y
Al SN oo, BEREICRAE LT T vl UM TCIRIAMRE N E L <&V,
ToRE LIS L= R0 MHMEEREOWERT CIXIZE A EBRH L2, —J7, Sk
(WG Lo B BITT VT DRI W TR T 5, ARBFRIZRAIE L H O IR Hiiz
BB OBEHZEHL, LHRICBTIECRBOLFEEBICKSEFHIAMETHL LR L,

ARRT - R (W) )

AR - IRAETETEF T, MERIRRRALSCHSRIEDRA L W o TBREE Y 2 7 EIR O A RE R
5N EWHEICHE G 2 WETRIBBRM R OME 2 B L LT, BAER, ENER, #EtET
NERWT, LUFOMERREICER Y A TV D,

ST RS T DR AV U AT =F 0 BRI D 5347 7

By
BT

,16,



2)

3)

4)

>

LR LR AT, EMEERN - AR EENTERRTH D, TOD, [UELEHIMEA
FEDODRMICG R D BART 5 2 LITAERY: - REFOFERED —D L2 D, AWFFETIE,
MR RIBAFECTH D > 7 VW U A = Pacifastacus leniusculus & 7 A U 1% U I = Procambarus
clarkii DEAER L ORERO MR 225540 2 TR 2720 DT W TN AET /v (SDM) %
ME LI, &N, b2 PV H=FOHET — & 2 HHREHDT — & X—ZALE IR E D
NEL, £V V=FOBEOR K=y FEHET L0 THET VEMREE L, KRIZ, 2D
DELTL D KA B) F Y A (RCP2.6 B LT RCP8.5) O FT, &Y H=FD 2050 FB LV
2070 FROKME= v FEHEE LTz, SDM ET 00, FERPEEKIR WYY T =FED 5347 % 3L
HT2FERTHDH I EI/RENTZ, SDM T /N5, B E T2 VY H =34 B % 58
BIZHEAL TN &, fPROKEEB T U ATkt LT 2 IR 50K 2R T 2 L
RENTe, Y7 I T=DRpE=y Fix, &7 AV &I —m v XTIEMEMIZ7 L,
SAFPHNYER T2 — T, 7VT7 TIERE=y TR T 5L FllESz, 7AVIHFY =
D=y FIx, I —a v/ NTIEHIERT LA, KT T TIEMNTHZ enTFllsn, B
FORERIT, NG 2RBAFY H=FO TR L EEICH T I2E RO RITH A2 iz fedid
LT ENEIEIND,

FLE Lo T L8O B JEEER N2 —

— I, EIECEBIEI I REE BN L TS TH L 2 EnNHmb DS, £ 2T, mIlmIcEs
L7 DR - ATEVRE AR T 5 2 13, A% XEEE OAERBZEOERESCEBIRONRED
mCAHMRMRAZRMET S, TILVHITEILFORBIEOESSEIETH LA, milimoa
RAVHOHEIEE Y = TIZ EA LB RTWWRY, 22T, Ao, v, F
H, BLXOEEFO 3 SORLHAERBME A 72BN T, 2 /I I3 L3O HJETES) N
Z—r A Lz, fER, BuELEo I AL, ARMY A FOMBIREIC L - THETE
FNH— NI D T EPNIRENT, Bembidion spliEH TIIBATHETH ~7-DIZKk L, HEHT
ITHR O BB ZED R WVREIIEITEZ R L722Y, RO BEEN/ NS WHRITRE Z M Hh 3758 L
TWie, —H, NA =YD Pterostichus janoi & BEH; D Colpodes xestus (ZHIR DO ZAVIZEH 57
FICHRATHE Ch -7z, @A IRRESMED B LW 72®, Bembidion sp.72 £ O—3Hid 3 I AT AT
K[REFMOEAITHR U TRIKIC A AR N — o 2 2b S D 2 &R Eni,

MERLIR - BARRETRIEDO B Y fBADY b 2 ARFHD ZERVEIC KX T 8

T N (Sympetrum) ZII U O ETHAKEO b AREE, o THME I TEREMIZHA BN
7ehs, I, EFERREOZHOREL ST T, FHCHEERSCHEEHAD L TnD, £0E
FR & LT, Kingkss CEH S B RAl (CIF, #H) RbiFond, £/, BIE-
b7k 2 2 - D EATHIEOH R LY, A RXOWER5 T O% LD LD DT LA Toi
TWD, AWML T, PIVET O FEZEEKITIZE T 5 14 EO AR H S BT A IS E L
T2HEMICOIEDHARELIT, BIEORZRZKERITO b REOPULE & ZEMEDE W%
oMM LT,

BT ASA A~ ZAEPR A 067> U T2 I L2 SERR A EH AT O B %8

DRETIE, WEf - mE b ORELZ T C, MERHEOMICBILOEHAFENES, R,
PIREFEDIER L TV D, EDTD, M3, A~ ZAOFMERIEDRRBP KD I TWD, A4
LTI, ZbWVWERAWLvY A 7 ma X LFEREZE LT, BRERIECST Mmoo~ F s
7EME L TCORAMEERE L., BRMIZIE, Mo R samE (R, ) B X OHEmL

,17,



)

O, ERE) OEVIVKBMREOBFE, A RxOAEF, KAEE, MoBE SN, KHEED
B, MEKOREBEHREICEZ 288 2HHE Lz, TR - ERHm oML v, KH
HEEDOE ST TH 5 2 T FOIFENIH S, A RORRIMeEtE Sl 2 LR ST R,
KROIET, VIR - PTIEm W 0 4 AL TR & B 1.7~2.0 @i o 72, PTFR - 3k
Y ORENIAKDOIMELE AKX T SR o7z, BLEX D, Pkt O 13 it B K DU & 4 1
MEED ETHRT vy ARDH LT ENRENT,

A OFT B4 5 8 B ARUESREREIIIE Y o % — TlE, D FmibIcBIfR Lizds - 3RS
AR L TV D BRI T, RR—Mlk—n e 2 5 S8l 2 2R & R IRF S
T DREAR)|—L R VEE COBHZ EM L T\ 5, HEHIROREARN O LR - ik - T OB R
TEEL L 72300 R R 1 D HEW) D IR B2 ERNLIR L (83C), Mtk (AMC) ZJIE L7
BEMNT LTz, ZORER, W FHB T, LiE»S FHCmT CRBRERLT DAY D813C (XN
L, ABCIIBD L7e, E72, WIREOHEIIIS L TIE, AEMOSBC T L, ABC I3#EmL
Too ZORER IV, CRIB~ORERBA YOI, FKRHTIZHRIED & FIBIIEN 2K H,
eI B TR O BRAR HEOF 503N 2 F A2 RE LTV 5,

—J7, BERNESITALE T DTk (BRINTH) & & ORI Z 51z, K5 RESHTEEHE Be,
20pb O HZEEIOMFT 2T -T2, BT 4 A N N T v T L DR & AKEIZ L D KREBETY
DOEEZ [FIFFICATVY, BpK—4R KGR NIC I 1T D "Be & 219Pbey DUISUIZ FES W TN B D
MAREZHEE LT, T ORER, 21Pbe (T3EAE THEAIRN S OFEM N =Dzt L, "Be (342
\ZD BB A BT, T D "Be & 210Pbe DZEENDEWE, 1) BRI T EOJEAD & iz &
2 HEWTEh SR X 0 Kk B D TBe fFAEEN A Lz 2 &, 2) E T O HEERL I BED O
MRRENEE SN 70 ARH L2 LD 2 DICER L TWD Z ERHEE Sz, HEAKEN DT
KL~ "Be & 210Pbey DIEMEITATITHIMNT 2 A 2R L, ZHITAFOH RN A ks L O
ARG R (S8R oKD &) OEBEAICE RS L Tz, 202 &b, Z0
U CIIAFEO RN OEIND, FLKIBOKOFEH, 36 X ORI KA PEZRE O fit tH 25 8h
RESHBLTND I EARBEINTE,

/ARG 31T 2 A BE75 ¥ o I R fif B i 5%

AWETIE, aa oI, 202046 A5 2021 43 AET1 7 HIZ 1 HOKE
B A SIS THEMBL, 202041 A5 3 HETOBRT —% LIz TN O AT E D
#) & Z OBFEIZ DOV THATNORERE R & gt Lz, £ OfER, KRG OWMNAEREICKIE
T O O OB IR Z RS LIREM TH D EE2xbND, £72, WAREL
JEEJETlE, IBIFHE L IRBRE D ARERFIEEE L 2020 4E 9 AD 10 A TE<, B TIIAMIKSE
EHEBLSUCHEICIEOMBEMERRBO bND Z EnD, WNOWH T T 7 b OMIEIC L 54
B oan;, HRAEE TWDHIZEETRBL TS,

(B) T U TicB T A HENFEYE OB REfEATIFSE

1)

A AN 1 5 2B B LA SRR O A T4 & AR BT

,18,



2)

(4)
1)

2)

3)

AWFZEIE, 2019 4F & 2020 FFIZHBIT D BATMZ T & LICEREEICB T 2 AEAEY (£
BR5E AL KSR,  polycyclic aromatic hydrocarbons: PAHs) DiBE/5 YLD EREZ #Uf2 L7z, 8 i
e (OWEEALR R IR, Q> i, @B, @HARN, @JLKFEER AL, @4 K
— 7 g, OX—V 7, @IbiE) (2381F 54 PAHs Chi 78 +IR/FHE) 13X, IR CE <,
BRI IR R DM Z /R LIZZ D, T U7 @O PAHs BEH MK - HE I O ¥EK B PAHs
ICRELSTFEL TN Z ERXghoTz, —JF, 2020 F2BI1T 5 HAWED 4 PAHs X, 2019 4 & b
NABICT L, PAHs IRE O @ WEEHK O % GART & W 31T 2 SR #EK © PAHSs &
FEIR I L - CTHl &l 2 SN TREMED RIB X7z,
1K D 2 88 05 35 i R ALK S HR DU AF T RERI 43 Bl T 15 D BRJE

AR TIE, BREKF O PAHs OB FREOHEL B E L, IFF MR ~v—a—7F7 4
7K (PcGF) Z MW TEBUKMERESy & LTSS E 9 PAHs OB FiEZ RS Lz, LRI OH
JI(REARI, &I, MOKREII) %5 L LT, KiriE >05um), EFE (Empore C18 disk
W5 5y) K OBUKPEALFFE (PcGF W A5 Hi4y) D PAHs % /3#T L 7=, 3 {i)I[/KH & PAHs 1T,
K FRER OB FREN Z N ZENA) 5 ng L KTV 10-15 ng L TH Y, BUKPEAFMEITH 5-8 ng L T
HDHZ Dol HERTIE (Empore C18 disk) TR S L7270 o T2 ¥A (7 HE 5 B8 PAHs 73, PcGF
ETIIHREENTEY, BREKTIZEITS PAHs ODIFEREIZIAET 2 BUKIEIAIEA Y )N 8
ERIFETZENRENT,

e I B — IR TG Lo U REVE Y O A - BFSE
F& B PN 1| & Vg R C O A v v Ao B

fE B RN ORI - B - FrE)I, BES RN OFARI B I3 BERAE - BEEKR
D10 FIZHERE L 7eFRE 21T o 7o, IR OB RERR BT R 28 AREE) BIZIERUT VN CHE
B LT\,

134Cs 8 B 7> & Fx 72 WS U R O K IE B

Rl KRB « BREEFIFREM IR OW 12XV, 2019 4F 6-12 HD 4 ElZbl- 5E
PR B S T B O AREURE (FRIZTUNTR A OEREEK) ZEELTc, EANy 7 7T T Ry
FRIEEOBEHIZ L0, AR L~UL H¥Cs IREDEE NI 2RO T2, EORE, 2019 IR T
BBV TIE, 7K 200 m AT C P4Cs BN, MAMEZ /RT I ENHLNIR -T2, KFEE
M6 HFWE~D B34Cs OIWAITILZ OHERBHAKDTFENRKE W EHER S L7z, KRFEEIT L
0 IRFIFH O, REITO TETHDH, ARIE, BAREOWKOBEE, Fl XK FENSH
ARMESDOWAA TN = AL ERD ) 2 CHERMBE L1267,

134Cs YR FE DN B AT AL E JE B O WE K G BR

IKPEEBAFZERT B E) O LV, 2018-2019 FFICEREL L 7K@ HE /KD 134Cs 1JE 554
R Tz, PACs PR I IARBRRBUA RIS IME 23 & 47z (0.5-1 mBg/L), Z4uli%, FDNPP 2> E
PR L2 e o o AN IAEHAE BR 12 K » CHEMHRIC A L2 2 L 2Bk 5, EHifE
WOWEKIT A LT v DWEFK, BEETRK, AB—Y 7 BREHEKOFEELZ T CND, 3250
KRELDOH Sy, PCs|ED T RA U N—%FRET HZ L2 X - T, IKEOERIHEIZIB T 55K
BoREAE RS o 7, 8RN I I =B A E KNS 5 —7, MEIcBIT 28
WIAKOFERILI0%EHEZTWDZ LIRS,

,19,



4)

& B IR A DR R 36 1T 2 i o o A OB RERFSE

AW TIE, FRENIRASHE S — R F R EFT O B S BEREWE IS\, i
H - REICs T 28 AR 2720, MEREEICH & SR TRRIINESA U M FT
TERERE L, THHE (X1 AR ORI EAREL, BREMEOBKNEEL YLD T Ty
7 A, BV ORNIRLED W 21T o1, £ OFER, LR O RIEGT )RR 7 L K1) &
ZOBE TN, MEALOWEROB) & ENEREICEE L, SFuoEE-2 FEO 2 FROBHING,
6 Hro 12 HE TOMMTIZFE B ERZERM L TWD ZEBH LN LR o7, AUFEIT
JAEA 7D ORENIFE L LT3 L7z,

BT

(1)

2

EEEELFT TI, BR BRI Z 0 & LD IRT U7 SR K S RERE R v b U —
7 DREFEZ SR D & & bICCEMAR 2B ORI 2 1320, EHERRy b U —27 ZfEH L
TOARFFZAEDEBICAFT O R ZRA L TV D, FR29FE 1 A 1 R TEEHE 14 (&
%) CHRMEHB 24 Bk - HHR) ZRE L, TM2EEORBLREHIIUTO LB ThH
Do

FHTHERS [ B ARUHEAIIE) 5 52 5 DK

[ A AT ) 1B B AR 3517 D MU A 2812 b L 72 I MEsE (HHRRCY Wl DO MERE 4 13 T4
KT B ARUHEAE T ) CTh D, B 44 4 (1969 ) (ZEIRRT: H AR R 238 1 =
ZRITL, D%, YRk 29 4 (2007 4£) OF5 39 5705 B H AVFERER I 78 & o & — [0 HusghfF 52
FEISFATIHMA L 720, & BIT, Tk 28 4 (2016 4F) DI 48 B LAMEIZBR H AW BRI 78 o
S —EEEM PN AT 2 Y LT D, YEERERICHI L7258 52 520X, X5 Ta) R/ M
T 2 i 5 i P U R R SO U DO M ), TN = 2 361 D IT AR DR ZE [ 88 & Z D 2[R —GIS
Z W ATRRZE D TE ERIRIT— ), T2 B OFRHE-BiE L N2 OFEF: T Y 2480 JITER LT,
[ SRORE - RS A2 DO : NZH>BWED ) ITHEB LT, BLO THHELIZZ A=
— D NHJEIR & D&I (BT DA E ), B2 Ta)E/MATHIEES V8 i a ) Al v 5k
D FEBRBAARFER G 0 O PEH LI2AR A REE (T ) 22 b NS T HARHIRM A% OEIZ B
T 5 BARGEHGEFEIC OV T O —EE
—HREE R 2 SNEREERREIE Th S AAREBEREOS A LB LT —) BEHINLTWD,

ERE AR T L iSO

gk 29 R & [A] 30 AREEIC M o T CRE L7z 2 BIOEEET —~ > AR Y v A BEBURIC
BT 58 AR O BT SBEOKE] ICOX 230, IEORFIRENE L H[E CHEME
LT 2 #ha MRERCBR 5% Yeffl i 4 B8 B ARk Ot CH LALE ST, 2 OBUR & SCENCE D
B Cilam LA+ 2 720 0% 3 BIERE T —~ v o RO v o kg ik B EAR T (O]
TIOT OFH - A E O DR LT OFRGARERRE) | &, ERATRKFZEOE VR Y Y
Ll UCHRL 30 RIS By RN H LA % v XA TR L7z, Z O SCERELA R H
W Z S IR LNEZ LS E D Z L2 BN ETHF 4 BEET —~ v VR YT A ESH
22 AIZ@INTHEST 2 PELE S 7203, FiBiR A D 72 D FNBRE DA TORME L 7o 7=,
T THEEE, FA4REIFERCARTOE SHEERET —~ AR v A TR U7 O -

,20,



G)

4)

B EZO S DERE L ZORR AR 28R KRFERBIFRKHERM CORNEEREA T
AURELOHHTHMIES H 12 HICBE L,

ZHUTIMA T, BEMABASIARF & EBICEBT DI AR T OT v a— L FEETO
WA 2=y FIZONWT, [T a— A & — 2y 710 AFERLEY v ARY Y
L~10 FFEOWHN T 0 7T LB 502> T~] 28343 A 13 BIZ&RKTFARRERKR
AEFPUCHRME L7,

Mo 2=y T T s T LAOTE

AR TT OT v a— A FGBE A MRE T 50 AR TENET v — VBN A IR
WT, REFPAEOEBLEE X BN L TWNA 2 — vy 7T a s T KAE S5 L AN/
KL THAEL TWD, Tk 22 4R (2010 4RFE) (21X U £ 0 AFnocEE (2019 42EE) 12 10 [FIA
BRZI-ET 07T L THDN, BIHEEERD S O MR 22 R 45 R RE 0 72 8 245 B 0 S0 13 7
KD D5/ 0Tz,

JI R B

B HAYEERBEA 22 & o & — D, Rk 27 AR O 3 fEIK 8 D 2 BB 4 fEIk~ DU, 72
B DNk 28 FRFE D SR 78 O L [FAIH - LRSS ORBEE 5 1T T, B ¥ — LR EES
CHEEL, B DU T A NEMFERT LS EBIC, YEEDOTH, 11 A, 3AICES
R —D=a—ALEZ—5FIT LT, £, Yo Z2—D0 7Ly FOHAKRERE X OWEERR A
BH Lo, 612, Yo ¥ —OMREREEZERITEILT S 2 L2 B E T 28R KFZABE
ANV EIRER ) — P~ S S EREOSEIEREDL L, £ L THI%E~ ) OBEE 8 LT,

,21,



4 WFERRY A b

Bt FE R
[ORSCER i ek ]
(1) “Afvim 3L

1)

2)

3)

4)

5)

6)

7)

8)

9)

10)

11)

Aoyama, M., Tsumune, D., Inomata, Y. and Tateda, Y., 2020, Mass balance and latest fluxes of radiocesium
derived from the fukushima accident in the western North Pacific Ocean and coastal regions of Japan.
Journal Environmental Radioactivity, 217, 106206.

Choi, Y., Kanaya, Y., Takigawa, M., Zhu, C., Park, S.-M., Matsuki, A., Sadanaga, Y., Kim, S.-W., Pan, X.
and Pisso, 1., 2020, Investigation of the wet removal rate of black carbon in East Asia: validation of a below-
and in-cloud wet removal scheme in FLEXible PARTicle (FLEXPART) model v10.4. Atmospheric
Chemistry and Physics, 20, 13655-13670.

El-Aal, M.A., Seto, T. and Matsuki, A., 2020, The effects of operating parameters on the morphology, and
the SERS of Cu NPs prepared by spark discharge deposition. Applied Physics A, 126, 572.

Hayakawa, K., Tang, N., Xing, W.L., Oanh, P.K., Hara, A. and Nakamura, H., 2021, Seasonal changes in
concentrations and sources of atmospheric PM, polycyclic aromatic hydrocarbons and nitropolycyclic
aromatic hydrocarbons in Kanazawa, Japan. Atmosphere, 12, 256.

Hayakawa, K., Tang, N., Toriba, A. and Nagato, E., 2020, Calculating sources of combustion-derived
particulates using 1-nitropyrene and pyrene as markers. Environmental Pollution, 265, 114730.

Iwasaki, M., Hirai, K., Fukumori, K., Higashi, H., Inomata, Y. and Seto, T., 2020, Characterization of
submicron oil mist particles generated by metal machining processes. Aerosol and Air Quality Research, 20,
1469-1479.

Kajino, M., Deushi, M., Sekitama, T., T., Oshima, N., Yumimoto, K., Tanaka, T., Y., Ching, J., Hashimoto,
A., Yamamoto, T., Ikegami, M., Kamada, A., Miyashita, M., Inomata, Y., Shima, S., Khatri, P., Shimizu, A.,
Irie, H., Adachi, K., Zaizen, Y., Igarashi, Y., Ueda, H., Maki, T. and Mikami, M., 2021, Comparison of three
aerosol representations of NHM-Chem (v1.0) for the simulations of air quality and climate-relevant
variables. Geoscientific Model Development, 14, 2235-2264.

Li, X.Q., Shang, Y., Yao, W.W., Li, Y., Tang, N., An, J. and Wei, Y.J., 2020, Comparison of Transcriptomics
Changes Induced by TCS and MTCS Exposure in Human Hepatoma HepG2 Cells. ACS Omega, 5, 10715-
10724.

Ono, K., Mizushima, Y., Furuya, M., Kunihisa, R., Tsuchiya, N., Fukuma, T., Iwata, A. and Matsuki, A.,
2020, Direct measurement of adhesion force of individual aerosol particles by atomic force microscopy.
Atmosphere, 11, 489.

Sase, H., Saito, T., Takahashi, M., Morohashi, M., Yamashita, N. Inomata, Ohizumi, T. and Nakata, M., 2021,
Transboundary air pollution reduction rapidly reflected in stream water chemistry in forested catchment on
the sea of Japan coast in central Japan. Atmospheric Environment, 248, 118223,

Yang, L., Zhang, L., Zhang, H., Zhou, Q., Zhang, X., Xing, W., Takami, A., Sato, K., Shimizu, A., Yoshino,
A., Kaneyasu, N., Matsuki, A., Hayakawa, K., Toriba, A. and Tang, N., 2020, Comparative analysis of PM> s-
bound polycyclic aromatic hydrocarbons (PAHs), nitro-PAHs (NPAHs), and water-soluble inorganic ions
(WSIIs) at two background sites in Japan. International Journal of Environmental Research and Public
Health, 17, 8224.

,22,



12)

13)

14)

15)

16)

17)

18)

19)

20)

Yang, L., Zhang, X., Xing, W.L., Zhou, Q.Y., Zhang, L.L., Wu, Q., Zhou, Z.J., Chen, R.J., Toriba, A.,
Hayakawa, K. and Tang, N, 2021, Yearly variation of characteristics and health risk of PM-bound polycyclic
aromatic hydrocarbons (PAHs) and nitro-PAHs (NPAHs) in urban Shanghai, China. Journal of
Environmental Sciences, 99, 72-79.

Yang, L., Zhou, Q.Y., Zhang, H., Zhang, X., Xing, W.L., Wang, Y., Bai, P.C., Yamauchi, M., Chohji, T.,
Zhang, L.L., Hayakawa, K., Toriba, A. and Tang, N., 2021, Atmospheric behaviors of polycyclic and nitro-
polycyclic aromatic hydrocarbons and water-soluble inorganic ions at a typical Japanese commercial city,
Kirishima. International Journal of Environmental Research and Public Health, 18, 688.

Yang, W.J., Han, C., Zhang, T.T, Tang, N., Yang, H. and Xue, X.X., 2021, Heterogenous photochemical
uptake of NO2 on the soil surface as an important ground-level HONO source. Environmental Pollution,
271, 116289.

Yang, W.J., Zhang, T.T., Han, C., Tang, N., Yang, H. and Xue, X.X., 2021, Photoenhanced heterogeneous
reaction of O3 with humic acid: Focus on O3 uptake and changes in the composition and optical property.
Environmental Pollution, 268, 115696.

Zhang, H., Zhang, L.L., Yang, L., Zhou, Q.Y., Zhang, X., Xing, W.L., Hayakawa, K., Toriba, A. and Tang,
N., 2021, Impact of COVID-19 outbreak on the long-range transport of common air pollutants in KUWAMS.
Chemical and Pharmaceutical Bulletin, 69, 237-245. “Highlighted paper selected by Editor-in-chief”
Zhang, H., Yang, L., Zhang, X., Xing, W.L., Wang, Y., Bai, P.C., Zhang, L.L., Li, Y., Hayakawa, K., Toriba,
A. and Tang, N., 2021, Characteristics and health risk of polycyclic aromatic hydrocarbons and nitro-PAHs
in Xinxiang, China in 2015 and 2017. International Journal of Environmental Research and Public Health,
18, 3017.

Zhang, L.L., Yang, L., Zhang, H., Zhou, Q.Y., Zhang, X., Xing, W.L., Toriba, A., Hayakawa, K. and Tang,
N., 2020, Impact of the COVID-19 outbreak on the long-range transport of particulate PAHs in East Asia.
Aerosol and Air Quality Research, 20, 2035-2046.

Zhang, L.L., Zhang, X., Xing, W.L., Zhou, Q.Y., Yang, L., Nakatsubo, R., Wei, Y.J., Bi, J.R., Shima, M.,
Toriba, A., Hayakawa, K. and Tang, N., 2020, Natural aeolian dust particles have no substantial effect on
atmospheric polycyclic aromatic hydrocarbons (PAHs): a laboratory study based on naphthalene.
Environmental Pollution, 263, 114454.

Zhou, Q.Y., Zhang, L.L., Yang, L., Zhang, X., Xing, W.L., Hu, M., Chen, B., Han, C., Toriba, A., Hayakawa,
K. and Tang, N., 2021, Long-term variability of inorganic ions in TSP at a remote background site in Japan
(Wajima) from 2005 to 2015. Chemosphere, 264, 128427.

(2) FE - R - Bk - MEE

1)

2)
3)

4)

RR#M - F 8, JelmiOdivic X 28R QAR O RS « MBI 00 ks, 2021, SAtE
X, 2, 64-65.

BB, REBORGBUNY A P ERUR L LR T O 7 BEEYE. 2021, @RKFRERE F
Toriba, A. and Hayakawa, K., 2021, What is necessary for next-generation atmospheric environmental
standards? -Recent research trends for PM» s-bound polycyclic aromatic hydrocarbons and their derivatives-.
Biomedical Chromatography, 35, 1 (Special Issue: 2021 Review and Perspectives Issue), e-5038.

Yang, L., Zhang, H., Zhang, X., Xing, W.L., Wang, Y., Bai, P.C., Zhang, L.L., Hayakawa, K., Toriba, A. and

,23,



5)

Tang, N., 2021, Exposure to atmospheric particulate matter-bound polycyclic aromatic hydrocarbons and
their health effects: a review. International Journal of Environmental Research and Public Health,18,2177.
Zhang, X. Yang, L., Zhang, H., Xing, W.L., Wang, Y., Bai, P.C., Zhang, L.L., Hayakawa, K., Toriba, A. Wei,
Y.J. and Tang, N., 2021, Assessing approaches of human inhalation exposure to polycyclic aromatic

hydrocarbons: a review. International Journal of Environmental Research and Public Health, 18, 3124.

(3) PR

1)

2)

3)

4)

5)

6)

7)

8)

9)

10)

11)

12)

Aoyama, M., Tsumune, D., Inomata, Y., Total Amount of Radiocaesium Released into the Environment by

Fukushima Dai-ichi Nuclear Power Plant accident. Fukushima Dai-ichi and the Ocean: 10 years of study

and insight, Tokyo, Japan, Online (2021.3.4).

Aoyama, M., Hamajima, Y., Inomata, Y., Kaeriyama, H., Kumamoto, Y., Nakano, T., Oka, K., Long range

transport of radiocaesium derived from global fallout and the Fukushima accident in the ocean interior of

the Pacific Ocean since 1960s through 2017. EGU 2020, Online (2020.4.26).

Bai, P.C., Yang, L., Zhang, H., Zhang, X., Xing, W.L., Wang, Y., Chen, L.J., Han, C., Zhang, L.L., Hayakawa,

K., Toriba, A., Tang, N., Seasonal characteristic and health risks of PM2.5-bound polycyclic aromatic

hydrocarbons and nitro-polycyclic aromatic hydrocarbons in Shenyang, China. 3rd Japan-Germany

Symposium on Advanced Preventive Medicine 2021, Online (2021.3.4-6).

Choi, Y.-J., Kanaya, Y., Takigawa, M., Zhu, C., Park, S.-M., Matsuki, A., Sadanaga, Y., Kim, S.-W., Pan, X.,

Investigation of wet removal rate of black carbon in East Asia: A perspective from airmass pathways. JpGU -

AGU Joint meeting 2020, Virtual meeting (2020.7.12-18).

B)IFn— - = B B, &IROKET PM,PAH K& UV NPAH O ZHZIZ KIETHRAEFRDOE

BOAKEZRE 14 B, KR, 74 (2021.3.26-29).

Inomata, Y., Aoyama, M., Analysis of 60-y record of surface 137Cs concentrations in the global ocean. EGU

2020, Online (2020.4.26).

FEeTRAE « HILE R, ALK EEREKICET 5 137Cs BEFMEE. JpGU2020, 47 A >
(2020.7.16) .

MR - BN - R ESC - AR« RIIR— - IRIFE £, £ 7 VT L % PAH O

IR B~ DR, =7 v Y LR - SRR, AT A~ (2020.8.25).

FEIRARE « WERARN « BATHERRR « DR —ER « AR T8 - B FHE - ok B - 8Kk 58 - i

FEL, KAWL OX v T 7 28— a2 LEHEMt O FTRENE. JST CREST 758 [Hl

RASMBRL -] BEBERRE, AT A > (2021.1.6).

Inomata, Y., Aoyama, M., Transport of surface seawater in the global ocean labeled by chemical tracer '3’Cs

from 1957 to 2018. Fukushima Dai-ichi and the Ocean: 10 years of study and insight, Tokyo, Japan, Online

(2021.3.4).

Kubota, S., Nicosia, A., Iwamoto, Y., Kaneyasu, N., Iwata, A., Tsurumaru, H. and Matsuki, A., Long-term

measurements of aerosol physical properties in the Noto Peninsula. JpGU-AGU Joint meeting 2020, Virtual

meeting (2020. 7.12-18).

DARHEEE - REFZZ « AARTEF L R T Ly 7-=ad 7 - AR B, BERERIC

LT m Y VRIRE AT DORSEEZEAL. HURBRL R SE T ZEHEE R AR A %ﬁkiﬂ%ﬁn%ﬁﬂ%

5mEIp R #mES, 4T 1 (2021.3.13).

,24,



13) Kaurihara, K., Iwata, A., Kiriya, M., Yoshino, A., Takami, A., Seto, T., Matsuki, A., Hayashi, M., Hara, K.,
Nishita, C., Funato, K., Inoue, K. and Okuda, T., Lung deposited surface area concentrations of atmospheric
particles at three observatories in Japan. European Aerosol Conference, Online (2020.8.31-9.4).

14) Kunihisa, K., Iwata, A., Gen, M., Chan, C. K. and Matsuki, A., Application of Surface Enhanced Raman
Spectroscopy (SERS) on the atmospheric aerosol research. Seminar at School of Civil and Environmental
Engineering, Pusan National University, Korea (2021.1.25).  (FifFi#{EH)

15) Kunihisa, K., Kanai, R., Iwata, A., Gen, M., Chan, C. K. and Matsuki, A., Application of Surface Enhanced
Raman Spectroscopy (SERS) on atmospheric aerosol research. The 8th Prince of Songkla University—
Kanazawa University Joint Workshop (8th PSU-KZU-JWS), Hat Yai, Thailand (2021.3.24).

16) Kunihisa, R., Iwata, A., Gen, M., Chan, C. K. and Matsuki, A., Application of SERS on the chemical
speciation of individual nanoparticles. JpGU-AGU Joint meeting 2020, Virtual meeting (2020. 7.12-18).

17) K B, BBEEE SN D PMos 13D T2 00 2. &R KSR B AR/t o 4 — R
S an T U A )V AR O — FEETEE O/ N X 0BG 5L & ORERBIL T 2002 |,
BIRYTTA - 7Y, A (2020.11.21).

18) FEMGRFES - DUMNZSEL - SiEHERE - ZERRISEE - JEIRTRE - M LR - FBZRZ—BD - KR B - (2l
Z, T B AR DML ARIBAZ 1T D K B ORI AT T DI E TR EOFHESH) & 2 o Hisk
Felk. 55 10 BIFRMARBREE o AR U U A, A HIERBREEFTERT, 4 74 > (2020.12.18).

19) REFBET - KEEA - HFEM - BAszR - H2 £ - @Mt - 58 & - mR 8, Rrfh
BRISEE 2 OB = 7 o Y VKL O A8 EEEIETE. 55 37 Bl 7 v Y LR - BAbRsEES
i, A7 A v (2020.8.27-28).

20) KEPBEE - KE&A - HRES - BAEK - LB 2 - @\t - 5| 4R 8, M
TIBEREE 2 T B = 7 = VKL O 38 S IE R OBSE & KRR T 1 Y v ~DIS . 5 25 9]
RAfeFatame, THERT, TE (2020.11.11-13).

21) Tang, N., Zhou, Q.Y., Zhang, L.L., Yang, L., Zhang, H., Zhang, X., Xing, W.L., Toriba, A., Hayakawa, K.,
Characteristic and Long-term Variation of Inorganic Ions in the Atmosphere at a Japanese Remote
Background Site, Wajima. 5 61 B RKERE FoFas, A, 35 E3%FR (2020.9.14-104).

22) Tang, N., Zhang, L.L., Matsuki, A., Inomata, Y., Hayakawa, K., Nagao, S., Polycyclic aromatic
hydrocarbons (PAHs) monitoring network in East Asia. Joint International Symposium: Challenging the
Research Development and Collaboration Through Online Discussion, Kanazawa (2020.11.30-12.3). (3
ST 30

23) FF E, GEAEYOEERITEEL L0 2 . SRR B AREREREN v ¥ — TR
e Tam U )L AR ORE — PEZETEE OME/INT X 0BG %3 8 ORERRBILT 5 D02 ],
BRKRFYT T4~ - 7FF, A1 (2020.11.21) .

24) 5P Wi BT - AMTH - F - BJIR—, K& ORARIRALEERE O fciifb & kL
BRI ERLKHEOF M. AAKFRE 141 £, KE, A 742 (2021.3.26-29).

25) 5P B - Walaiporn Orakij « Thaneeya Chetiyanukornkul « /& % « JI[f1—, # A BA DR/ A
v ZRBEIZH R T D LRI ERIRACKFB O R EMNT. 5 61 FIKKUIRETF2FS, K, 38
7% (2020.9.14-10.4).

26) LR 22 MEEREA - IR B - IR —/E, KRR=7 1 Y LV ORGRFHE & BT T2 72 RKUTG YL HaiE &
L CoISHRTRENE. % 37 [Ml=7 v VLR - Bl sERTams, 471 > (2020.8.27-28).

,25,



27)

28)

29)

30)

31)

32)

33)

34)

35)

36)

37)

38)

39)

HATHEE - 5l A% - GHERREE - K EFAT - IR 58, RAOIMZIRE LOKSEEHRE & OB
PE. 35 25 MRS Rm e, THERS, TH (2020.11.11-13).

Tsumune, D., Bryan, F., Lindsay, K., Misumi, K., Tsubono, T., Inomata, Y., Aoyama, M., Comparison of
137Cs activity between an ocean general circulation model and the global database. EGU 2020, Online
(2020.4.26).

£ OB 2k Bk ReE M- FHR-fg - RB)IF— -k &R B
B - R, Ny 7T 0 s FHIRTH 56 O KR ER A 4 o DR & EERAMAT. B
ARIEPRE 141 2, IR, A T4 (2021.3.26-29).

Wang, Y., Zhou, Q.Y., Yang, L., Zhang, H., Zhang, X., Xing, W.L., Bai, P.C., Zhang, L.L., Hayakawa, K.,
Tang, N., Analysis of compositional variation and source characteristics of Water-soluble ions in TSP at a
remote background site in Japan (Wajima) from 2005 to 2015. 3rd Japan-Germany Symposium on Advanced
Preventive Medicine 2021, Online (2021.3.4-6).

Wang, Y., Zhou, Q.Y., Yang, L., Zhang, H., Zhang, X., Xing, W.L., Zhang, L.L., Hayakawa, K., Tang, N.,
The seasonal characteristics and the potential sources of inorganic ions in the atmosphere at a Japanese
remote background site, Wajima. Joint International Symposium: Challenging the Research Development
and Collaboration Through Online Discussion, Kanazawa (2020.11.30-12.3).

TR R ek R ME-E£ OK-B -k BE-RIR—-BN B-E O,
AR D IF B PR O KRR T LB B IERACKTE R OUKIEMEA 4> DA BRHER. AR PR
141 2, IR, A 74 (2021.3.26-29).

Xing, W.L., Zhang, L.L., Yang, L., Zhang, H., Zhou, Q.Y., Zhang, X., Toriba, A., Hayakawa, K., Tang, N.,
Characteristics of PM-bound polycyclic aromatic hydrocarbons at a Roadside Air Pollution Monitoring
Station, Kanazawa, Japan. 5 61 M KXUEREFSFS, K, 55 EFEFER (2020.9.14-104).

Xing, W.L., Yang, L., Zhang, H., Zhang, X., Wang, Y., Bai, P.C., Zhang, L.L., Hayakawa, K., Tang, N.,
Characteristics of PM» s at a Roadside Air Pollution Monitoring Station from 2017 to 2020 in Kanazawa,
Japan. 3rd Japan-Germany Symposium on Advanced Preventive Medicine 2021, Online (2021.3.4-6).
Xing, W.L., Yang, L., Zhang, H., Zhang, X., Wang, Y., Zhang, L.L., Hayakawa, K., Tang, N., Characteristics
of PM»s bound PAHs and WSIIs at a roadside air pollution monitoring station from 2017 to 2020 in
Kanazawa, Japan. Joint International Symposium: Challenging the Research Development and
Collaboration Through Online Discussion, Kanazawa (2020.11.30-12.3).

R H%/A + Hon-Lam-Hong Sandra - MR « EEAES - A B, @EEPLEHERIMNTO voC M
HFE. 525 BIRAUEFRfime, TR, T3 (2020.11.11-13).

W owEeok BEE-R R ARk BT TR BN B BJIF— - mET - &
BE - J8 S - B {2/ - Heon Kim - Vassily Mishukov * Andrey Neroda * i %5, 7 7 OAF TR
BT D RRTZEGTEBERICKFEDOREEORREEY 2 73 . 5 61 FIRXEREEFSFS, 2
A, B LEFEE (2020.9.14-10.4).

O #E-E R-E HE-M SR -FE B\ R KR - INE T - R B - B
F— -« BP BB FE %, LT ORKPERITFERRICKZROZN DL D= b v ihEko s
fftfr. HAHRSARE 141 4, IR, A2 T4~ (2021.3.26-29).

Yang, L., Zhang, H., Zhang, X., Xing, W.L., Wang, Y., Takami, A., Sato, K., Shimizu, A., Yoshino, A.,
Kaneyasu, N., Zhang, L.L., Matsuki, A., Hayakawa, K., Tang, N., Atmospheric behavior comparison of

,26,



40)

41)

42)

43)

44)

45)

46)

47)

48)

49)

50)

polycyclic aromatic hydrocarbons (PAHs), Nitro-PAHs (NPAHs), and water-soluble inorganic ions (WSIIs)
at two background sites in Japan. 3rd Japan-Germany Symposium on Advanced Preventive Medicine 2021,
Online (2021.3.4-6).

Yang, L., Zhang, H., Zhang, X., Xing, W.L., Wang, Y., Takami, A., Sato, K., Shimizu, A., Yoshino, A.,
Kaneyasu, N., Zhang, L.L., Matsuki, A., Hayakawa, K., Tang, N., Comparative analysis of PM> s-bound
polycyclic and nitropolycyclic aromatic hydrocarbons and water soluble inorganic ions between Wajima and
Fukue Island, Japan. Joint International Symposium: Challenging the Research Development and
Collaboration Through Online Discussion, Kanazawa (2020.11.30-12.3).

Zhang, H., Zhang, L.L., Yang, L., Zhou, Q.Y., Zhang, X., Xing, W.L., Hayakawa, K., Toriba, A., Tang, N.,
Impact of COVID-19 Outbreak on the Long-range Transport of Common Air Pollutants in KUWAMS.
61 MIRGEREFRFR, WA, 5 LEREE (2020.9.14-10.4).

i Rt #@&eE Hee SE-E K- RKE-E BE-F EK-RIR—-5BN B
fEE, PEBRBORQP LR ERRACKFEHEORME L @R 27 . BAKZRE 141 F2,
IRE, v T4 (2021.3.26-29).

Zhang, H., Yang, L., Zhang, X., Xing, W.L., Wang, Y., Bai, P.C., Zhang, L.L., Hayakawa, K., Toriba, A.,
Tang, N., How COVID-19 lockdown in China significantly influenced the air pollutants at the Wajima Air
Monitoring Station of Japan?. 3rd Japan-Germany Symposium on Advanced Preventive Medicine 2021,
Online (2021.3.4-6).

Zhang, H., Yang, L., Zhang, X., Xing, W.L., Wang, Y., Zhang, L.L., Hayakawa, K., Tang, N., Changes of
long range transported air pollutants from the East Asian continent. Joint International Symposium:
Challenging the Research Development and Collaboration Through Online Discussion, Kanazawa
(2020.11.30-12.3).

ROEERE A @R PH BB KW RN B B - REW - F s, PERES
JROPGEHIIZ I D PMas PEBRGEBRRAKFE L TN OO = b agFBRORHE. AR
141 R, JRE, A 74 (2021.3.26-29).

Zhang, L.L., Yang, L., Zhou, Q.Y., Zhang, X., Xing, W.L., Zhang, H., Nakatsubo, R., Bi, J.R., Wei, Y.J.,
Shima, M., Hayakawa, K., Toriba, A., Tang, N., Effect of water-saturated Kosa particles on the degradation
of naphthalene. % 61 [ KXERE PR FER, A, 36 LFEK (2020.9.14-10.4).

Zhang, L.L., Yang, L., Bi, J.R., Wei, Y.J., Hayakawa, K., Toriba, A., Tang, N., The unique source of
polycyclic aromatic hydrocarbons on the northwestern highland of China. 3rd Japan-Germany Symposium
on Advanced Preventive Medicine 2021, Online (2021.3.4-6).

Zhang, L.L., Yang, L., Bi, J.R., Wei, Y.J., Hayakawa, K., Toriba, A., Tang, N., Characteristics of PM; s-
bound polycyclic aromatic hydrocarbons and nitro - polycyclic aromatic hydrocarbons at a mountainous
site in Lanzhou, China. Joint International Symposium: Challenging the Research Development and
Collaboration Through Online Discussion, Kanazawa (2020.11.30-12.3).

woWeeds @0k R HE-E K-\ UE-RE BRI BN BB K
A s PEAOE EREOT T ERIZI T 2 KRUGYL DOWETE FHE & ififgie~D 85 A. A
ARIEFPRE 141 B2, IR, A 742 (2021.3.26-29).

Zhang, X., Zhang, L.L., Yang, L., Zhang, H., Zhou, Q.Y., Xing, W.L., Wei, Y.J., Toriba, A., Hayakawa, K.,

Tang,N., The impact of exposure to particulate matter and gaseous pollutants to human lung function in

,27,



51)

52)

Beijing and Baoding, China. #; 61 [FIRKURBE FEFEE, AR, 36 BFE (2020.9.14-10.4) .

Zhang, X., Yang, L., Zhang, H., Xing, W.L., Wang, Y., Bai, P.C., Zhang, L.L., Hayakawa, K., Toriba, A.,
Wei, Y.J., Tang, N., Air pollution exposure and respiratory health of office workers in current China: a pilot
survey in a heavy-polluted region. 3rd Japan-Germany Symposium on Advanced Preventive Medicine 2021,
Online (2021.3.4-6).

Zhang, X., Yang, L., Zhang, H., Xing, W.L., Wang, Y., Zhang, L.L., Hayakawa, K., Wei, Y.J., Tang, N.,
Personal exposure to air pollution and lung function of urban residents in Beijing and Baoding, China. Joint
International Symposium: Challenging the Research Development and Collaboration Through Online
Discussion, Kanazawa (2020.11.30-12.3).

(4) WFIEAZI

1)

2)

3)
4)
5)
6)

7)

8)

9)
10)

11)
12)

13)
14)

15)
16)
17)
18)
19)

S RIFIE

$aHRAE  Behaviour and Effects of Natural and Anthropogenic Radionuclides in the Marine Environment
and their use as Tracers for Oceanography Studies, International Atomic Energy Agency CRP K41017
FEREANE - f8I LR 23 1 D K&V IR DR « iR - REERICBT 24198, ENZAERT (&
L)

FERRHRAE /NI LT & D R/ INRLF D IRFZE IR EE S0 A . iR bk BuZ)

WA E.o—mXA—XIZLEREEODZ TNV EEDE=HF) T BIRKE (AR 5F)
WA BB YEICBIT 2 HEEAERILEY O EWIBIH. WAL KRS ONEEE)

WA B ANATUVFRA—RICLDER PO TV EEBEOE=4Y 7. BT (F
A—H)

AR I R T < HEEL SERS RO KRR T v Y L ~DIS . FHlii R (Chak K.

Chan)

WA B R OFRL AR AR T 7R FEORE. ) 74+ 0v=7 THRF
(Richard Flagan)

AR B FAICEBIT DRAIRKRKIG R E O R, £ v FVENLKY: (Ch. Sonomdagva)

AR B RIMESBRILFOFRM: & A AERO HIBERE R 5 RERAY 722 KRB ~.
SEBRBERFZERT (SR H B )

AR B8 BESERE 2 IO To R IERL IR E OFHIlTE DB ZE . & IR (1R — )

AR B AARICECET 5 BOKRATT 0 Y VEOLEE) L ZOWEHBEOIIIE. ZKARF (L
Z)

FAAR P AFFETEICENET % 5= L T — SO BIRIIITE. OEER (B 1)

%
A =T v YLV HEAR R ORI ~ & RSB RS R U D AN — BUS O R BRI ~ .
BEIGFRERY: O )
AR SNSRI 5 —AFDOBEITE £ 0 NEMERLF D00, A)INRNRY: (FE )

fE O, R BRER - AL ORKIGRICET oA IS, PERSR (8 &R

FE O, 9k ERER . BEORKIGIMCET 2MANE. HERYE (B B, B &R B £N)
OB, IR OERER - BN RKIGRCET 2 AENZE. MR (B &%)

fEOE, 0RO ERER - PIERER U O RS YRR A T B 9 D B IRRATIE. PR R R (B
7¢)

,28,



20)

21)
22)
23)

24)

25)

1)

2)

3)

4)

5)

6)

7)

8)

9)

10)

O, R OB WL ORKGR L REOREREBICET OMANE. BUKRR T e
—kr s — (FF )

&, HEdE G ORKIGRERERAICE S 2 ERSL R T, RAER? 6§ )
&, PEEE VRIS O RRIG U FEREGHAIC B9 o EFR IR TE. EE R (B S2)
OB PERERTIC I T D REIGY D FritE & AR BB 2 e, T EBRSR AT IERT

Bt AR, mEEFKXT (B EZ)

&, R OBRE  ALIRORKIGRWICET 20178, dbipERER SO e o 2 — ORI -
B )

FE OB, R OBRER  BREORKIGECET oE. BIRE TREEFHMFE (LNIE)

SL[REIFIH - LREETE CCRA)

SRR« BR A ORISR BT JE 1 o 2 — @ BOR IR Sy - BTG Gy - JEEBFSE 02 (—fi : Telkom
University, Indra Chandra) , 43#1 2 4£J%, Data validation and forecasting for long-term observation of
environmentall pollutions using low-cost sensors. 210 T

FEIRAE B H ARHERGER AT T o & — @ BORERE Sy - B Y - SLRIAFSE 02 (i « BN
FEFR RS, KPE—mK) , BEERKIGE PAHs OffisRERs & (R L OBIfR. 200 FH.
FERTRAE B3R B ARTRCER AT T8 o & — @ BORERE S - 85 Y « JEFRMFZE 02 (—Hi% - Pk
TR, HAWE) , ANREREER LOFEEICR T 2% KE I 2858, 200 T
.
FETRE B H AR RER AT T & o 2 — @ BORERE Sy« BEEG Y « JREIBFZE 02 (—i% - BLER
¥, BUER) , BRI & ORWRILE & SNE T OTRE ~ O FEBEIR B E O &
gk O 7E. 170 T1.

AR B8 B HARMBEER R e o — el BORERE Sy  BUETG Yy - JL[RIAESE 02 (EE : [ESZAF
ZEBAFVE NESLEBREMNIEET, WHEE) |, 52 FE, RAMESRL TR « B B AR
O Ml BR B A~ & R ERBY 22 A2 &) ~. 650 T

AR B R A AREEREE S o 7 — BB Sy - BB Y - JEABFSE 02 (—% : City
University of Hong Kong, Chak K. Chan) , 5% 2 4%, Spectroscopic chemical characterization of
aerosol particles during atmospheric aging processes. 210 .

AR B B A ARVEEEREEI e o 2 — LB BORIRE Sy B GY - JEEAFSE 02 (—X ¢ BRE
TRKT, HH &), SM2EE, =7 v Y L REEREO RIS~ & RERmsE i c 1)
% AN — OGO 5 fRIA ~ . 200 T-H.

A B BB ARMREEREAT TR o & — Rl BORER S Sy - BTG - LRIAFSE 02 (—ik @ EILER
#, BAH) , AF2EE, BBICBIT 5T v Y L ORERNREO R ZERZS). 200 T1.
AR B B B ARMRIRER AT JE o & — @ BORRRE Sy - BTG Y - SLRFSE 02 (—i% - ST
SERT, MERERE) , BT 2 R, B ARV REHUSIC R T SR G K OUKFEORK
BLHI. 200 T-H.

AR B BR B ARIRER A JE o & — R BORRRE Sy - B Y - LRAFSE 02 (—i% - IR
NREE, BEEEE) BN 2R, SLILICET D A FOBRBICE D RBRMERL O 44T, 200

FE OB BR HOANUBIER SIS o 2 — Il BORERE 5y - BTG Yy - JERIBFSE 02 (% : Vietnam

,29,



12)

13)

14)

15)

16)

17)

National University of Agriculture, PHAM CHAU THUY) , 502 42/, Comparison of particle-bound
PAHs and NPAHSs concentration between rice straw burning area of Hanoi and automobile area of Kanazawa.
210 ?P?

& B H ARV ER BRI e & o 2 — B BOR IR Sy - BBEIE Ys - JEEIAFSE 02 (— % : Northeastern
Umversny, #% " (Chong Han) ) , %%D 2 FEJ%, Investigation of compositions and optical properties
of humic-like substances in atmospheric aerosols near Japan sea region. 210 T[4.

FE OB BR B OARBEOR ATt o 2 — IR BORARE Y - BBEE Y - JEEFSE 02 (—% : Fudan
University, *& B (QingWu) ) , 45f1 2 4%, Comparison of characteristics and health risks of PM2.5-
bound polycyclic aromatic hydrocarbons (PAHS) in the atmosphere of coastal cities in China and Japan. 210
TH.

FE O BR A ARMEEER T o 2 — @ BORRR S ) - BURG Y - SREIAFSE 02 (—A% ¢ AERUREE,
H E®H) , Sfn 24, The atmospheric ice nucleating particles activities in Wajima, Japan. 210 T
.

FE OB BR A ORNBEOREEAF ST o & — @ BORERE Sy - BETE Y - JEEMFSE 02 (—fi% @ Chinese

Academy of Sciences, [#i#Z (ChenBin) ) , 4% 2 EEZ, Aerosol Characteristics in Wajima and Beijing:
Comparison of Downstream and Source Regions. 210 ﬂ:FEJ

B IR HOARRER AT It o & — L@ BURERE Sy - BTG G - JEEMFSE 02 (—fi% @ Chinese
Research Academy of Environmental Sciences (CRAES), %ﬁ KA, BFn 2 FFE, Comparative Study
on Cytotoxicity of Atmospheric Particulates in China and Japan. 210 .
OB R A ARMEOREAT o 2 — R BURGRE Sy - BTG Y - JEEESE 02 (FTESE s - R A
RF, BREAR) , B2 FE, ARFAEOBUS NG R REEG Y E 8L o EEME. 540 M.

(5) A5 TETEE)

o EREH)

1) FEEIRAE - =T e Y s FEERE (2018.8~BifE)

2)  FERRIRAE - KAERBESZ  Asian Journal of Atmospheric Environment #wfEZ&E  (2020.10~317E)

3) MMk KR b T KMHIERY —X 7 7 v—7 (2019.4~8i(F)

4) AR E:RAARTwY s HE

5) 1f 7|< 5 EAAINSE - RIEFRBS - KRR 2L B 56 IGBP + WCRP * DIVERSITAS

HBEIGAC /NEERZEER (2012~814E)

6) ﬁ}7|< # . Aerosol and Air Quality Research i%, =7 ¢ % — (2017.2~31F)

7 R : Air Quality, Atmosphere & Health 58, =7 ¢ % — (2020.10~HL1E)

8) FE E j(x BRBis¥2y  Asian Journal of Atmospheric Environment #REEZE  (2020.10~H(E)

9) FF =, RREmth, AHEAN, 58 #2§% : International Journal of Environmental Research and Public
Health 55, 7 A b7 1 % — (2020.10~2021.10)

o fEILE)

1) FJIFn— : BRIEAE S A, £8

2)  RJIFn— « B PR i e, R

3) RJIFI— : AR SF SRR B F R E R R s, ZR

,30,



4)
5)
6)
7)
8)
9)

FJFn— @ BRI BRSSO A& JE HEE 2, fRI T RN A —
FJIFn—  A)IIREREF#ES, K

B)Fn— A REYEHRS, ZER

B)Fn— « AR REBREM IO o % SR E S, £ R
FIFn— @ BR A AR ) o 2 —, B

BNfn— : RRREEREGE ¥ —, BEHE

10) BJIFn— @ SRR &N E R S, &8
11) FJIFa— B et e, FFER

12) FJIFn— : AA R B EAFERT R PRI O R B B4 £ A 5t

il

1R, &

i
i

\
/

(e B 5 ek )

M)
1)

2)

3)

4)

5)

6)

7)

8)

9)

FATER L

Furusawa, Y., Yamamoto, T., Hattori, A., Suzuki, N., Sekiguchi, T., Hirayama, J. and Tabuchi, Y., 2020, De
novo transcriptome analysis and gene expression profiling in fish scales isolated from Carassius auratus
during space flight: A impact of melatonin on the expression of genes responsive to space radiation.
Molecular Medicine Reports, 22, 2627-2636.

Idowu, A., Benjakul, S., Sinthusamran, S., Sae-leaw, T., Suzuki, N., Kitani, Y. and Sookchoo, P., 2020, Effect
of alkaline treatment on characteristics of bio-calcium and hydroxyapatite powders derived from salmon
bone. Applied Sciences, 10, 4141.

Igarashi-Migitaka, J., Seki, A., Ikegame, M., Honda, M., Sekiguchi, T., Mishima, H., Shimizu, N.,
Matsubara, H., Srivastav, A.K., Hirayama, J., Maruyama, Y., Kamijo-lkemori, A., Hirata, K., Hattori, A. and
Suzuki, N., 2020, Oral administration of melatonin contained in drinking water increased bone strength in
naturally aged mice. Acta Histochemica, 122, 151596.

Iwamoto, S., Shimizu, K. Negishi, L., Suzuki, N., Nagata, K. and Suzuki, M., 2020, Characterization of the
chalky layer-derived EGF-like domain-containing protein (CgELC) in the pacific oyster, Crassostrea gigas.
Journal of Structural Biology, 212, 107595.

Kitamura, K., Hirayama, J., Tabuchi, Y., Minami, T., Matsubara, H., Hattori, A. and Suzuki, N., 2021,
Glyoxal-induced formation of advanced glycation end products in type 1 collagen decreases both its strength
and flexibility in vitro. Journal of Diabetes Investigation, in press.

Kitani, Y., Srivastav, A.K. and Suzuki, N., 2020, Influence of oral administration of a high-calcium solution
into a marine teleost (nibbler fish) and a freshwater teleost (goldfish) on their plasma calcium levels.
International Journal of Zoological Investigations, 6, 65-70.

Kobayashi-Sun, J., Kondo, M., Yamamori, S., Kuroda, J., Ikegame, M., Suzuki, N., Kitamura, K., Hattori,
A., Yamaguchi, M. and Kobayashi, 1., 2020, Uptake of osteoblast-derived extracellular vesicles promotes
the differentiation of osteoclasts in the zebrafish scale. Communications Biology, 3, 190.

Kobayashi-Sun, J., Suzuki, N., Hattori, A., Yamaguchi, M. and Kobayashi, I., 2020, Melatonin suppresses
both osteoblast and osteoclast differentiation through repression of epidermal Erk signaling in the zebrafish
scale. Biochemical and Biophysical Research Communications, 530, 644-650.

Osaka, Y. and Kitani, Y., 2021, Blood loss induces L-amino acid oxidase gene expression in the head kidney

of the red-spotted grouper, Epinephelus akaara. Developmental & Comparative Immunology, 114, 103842.

,31,



10)

11)

12)

13)

14)

15)

16)

17)

18)

19)

20)

21)

22)

Mori, T., Kitani, Y., Hatakeyama, D., Machdia, K., Goto-Inoue, N., Hayakawa, S., Yamamoto, N., Kashiwagi,
K. and Kashiwagi, A., 2020, Predation threats for a 24-hour period activated the extension of axons in the
brains of Xenopus tadpoles. Scientific Reports, 10, 11737.

Srithongthum, S., Au, H.-L., Amornsakun, T., Chesoh, S., Jantarat, S., Suzuki, N., Takeuchi, Y., Hassan, A.,
Kawamura, G. and Lim, L.-S., 2020, Yolk-sac absorption, mouth size development, and first exogenous
feeding of Sultan fish, Leptobarbus hoevenii. A4CL Bioflux, 13, 1320-1327.

Srivastav, A.K., Agarwal, K., Kumar, A., Prasad, M.R., Srivastav, S.K. and Suzuki, N., Effect of chromium
chloride on serum calcium and phosphate levels of stinging catfish Heteropneustes fossilis. International
Aquatic Research, in press.

Srivastav, A.K., Agarwal, K., Kumar, A., Prasad, M. and Suzuki, N., 2020, Acute toxicity of mercuric
chloride to the freshwater catfish, Hetropneustes fossilis. International Journal of Zoological Investigations,
6, 301-305.

Srivastav, A.K., Kumar, A., Srivastav, S.K. and Suzuki, N., 2020, Effects of chlorpyrifos on ultimobranchial
and parathyroid glands of Indian skipper frog, Euphlyctis cyanophlyctis. European Journal of Biological
Research, 10, 296-306.

Srivastava, B.D., Srivastava, M., Srivastav, S.K., Urata, M., Suzuki, N. and Srivastav A.K., 2020, Efficacy
of jamun (Syzygium cumini) seed and orange (Citrus sinensis) peel extracts against microcystin LR induced
histological damage in the kidney of rat. Brazilian Journal of Biological Sciences, 7T, 247-259.

Srivastava, B.D., Srivastava, M., Srivastav, S.K., Urata, M., Suzuki, N. and Srivastav, A.K., 2020, Jamun
seed and orange peel extracts protects effects of microcystin LR on serum calcium and phosphate of rats.
European Journal of Biological Research, 10, 198-206.

Srivastava, B.D., Srivastava, M., Srivastav, S.K., Urata, M., Suzuki, N. and Srivastav, A K., Cypermethrin-
induced alterations in serum calcium and phosphate of rats: protective role of jamun seed and orange peel
extracts. Jordan Journal of Biological Sciences, in press.

Srivastava, B.D., Srivastava, M., Srivastav, S.K., Urata, M., Suzuki, N. and Srivastav, A.K., 2021,
Ameliorative effects of jamun seed and orange peel extracts on microcystin LR induced alterations in
calcitonin cells and parathyroid gland of rats. Microscopy Research and Technique, 84, 571-578.
Srivastava, B.D., Srivastava, M., Srivastav, S.K., Urata, M., Suzuki, N. and Srivastav, A K., The protective
effects of jamun seeds and orange peels extracts on calcitonin cells and parathyroid glands against
cypermethrin toxicity. Iranian Journal of Toxicology, in press.

Srivastav, S., Mishra, D., Srivastav, S.K. and Suzuki, N. and Srivastav, A.K., 2020, Estradiol affects
ultimobranchial gland of a freshwater catfish, Heteropneustes fossilis kept in different calcium environments.
Jordan Journal of Biological Sciences, 13, 519-523.

Tabuchi, Y., Hasegawa, H., Kondo, T., Suzuki, N., Furusawa, Y., Hirano, T., Nagaoka, R., Takeuchi, S.,
Shiiba, M. and Mochizuki, T., 2020, Identification of early response genes to low-intensity pulsed ultrasound
in bone marrow stromal cells. Journal of Medical Ultrasonics, 47, 193-201.

Tabuchi, Y., Hasegawa, H., Suzuki, N., Furusawa, Y., Hirano, T., Nagaoka, R., Hirayama, J., Hoshi, N. and
Mochizuki, T., 2021, Identification of early response genes to low-intensity pulsed ultrasound in mouse ST2

bone marrow stromal cells. Molecular Medicine Reports, 23, 173.

,32,



23)

24)

25)

26)

27)

28)

29)

30)

31)

(2)
1)

2)

3)

Takahashi, Y., Kawago, U., Shimasaki, Y., Oshima, Y. and Suzuki, N., Simple analysis method of hexavalent
chromium in soil using a portable device. Journal of the Faculty of Agriculture, Kyushu University, in press.
Yamamoto, T., Ikegame, M., Kawago, U., Tabuchi, Y., Hirayama, J., Sekiguchi, T., Furusawa, Y., Yachiguchi,
K., Matsubara, H., Urata, M., Hattori, A. and Suzuki, N., 2020, Detection of RANKL-producing cells and
osteoclastic activation by the addition of exogenous RANKL in the regenerating scales of goldfish.

Biological Science in Space, 34, 400-403.

Yamamoto, T., Ikegame, M., Hirayama, J., Kitamura, K., Tabuchi, Y., Furusawa, Y., Sekiguchi, T., Endo, M.,
Mishima, H., Seki, A., Yano, S., Matsubara, H., Hattori, A. and Suzuki, N., 2020, Expression of sclerostin
in the regenerating scales of goldfish and its increase under microgravity during space flight. Biomedical
Research (Tokyo), 41, 279-288.

Yazawa, T., Imamichi, Y., Uwada, J., Sekiguchi, T., Mikami, D., Kitano, T., Ida, T. Sato, T., Nemoto, T.,
Nagata, S., Khan, R., Takahashi, S., Ushikubi, F., Taniguchi, A., Suzuki, N. and Umezawa, A., 2020,
Evaluation of 17beta-hydroxysteroid dehydrogenase activity using androgen receptor-mediated
transactivation. The Journal of Steroid Biochemistry and Molecular Biology, 196, 105493.

Yazawa, T., Inaba, H., Imamichi, Y., Sekiguchi, T., Uwada, J., Islam, M.S., Orisaka, M., Mikami, D., Ida,
T., Sato, T., Miyashiro, Y., Takahashi, S., Khan, R. 1., Suzuki, N., Umezawa, A. and Kitano, T., 2021, Profiles
of 5-reduced androgens in human and eel: 5 -dihydrotestosterone 1 and 11-ketodihydrotestosterone are
active androgens produced in eel gonads. Frontiers in Endocrinology, in press.

Yazawa, T., Sato, T., Nemoto, T., Nagata, S., Imamichi, Y., Kitano, T., Sekiguchi, T., Uwada, J., Islam, M.S.,
Tanguchi, T., Mikami, D., Nakajima, I., Takahashi, S., Khan, R.1., Suzuki, N., Umezawa, A. and Ida, T., 11-
ketotestosterone is a major androgen produced in porcine 1 adrenal and testis. The Journal of Steroid

Biochemistry and Molecular Biology, in press.

Zahangir, Md.M., Matsubara, H., Ogiso, S., Suzuki, N., Ueda, H. and Ando, H., 2021, Expression dynamics
of the genes for the hypothalamo-1 pituitary-gonadal axis in tiger puffer (Takifugu rubripes) at different
reproductive stages. General and Comparative Endocrinology, 301, 113660.

JIFSBER » HPHET  fd - /RIS « RASFETT - $aR(EH-E, 2020, REBFEOILHIUB TR FEAE L

WA BB T BT 7 = Chiromantes haematocheir D EVEIZEET AM%E. @ LiFESNHWE L 2 —

WFEES, 26, 13-18.

Bl KA - A Wz - TEAMIZ D & - SORE A - SARMEHRE - RO [, 2020, ke s AFRT

DT v FELY IAFKERE D 3T IR OfEH . Science Journal of Kanagawa University, 31, 75-78.

Katayama, Y., Kitahashi, T., Suzuki, N. and Sakamoto, T., 2020, Chapter 4.3 Endocrinology, In “Japanese
Marine Life - A Practical Training Guide in Marine Biology”, Inaba, K. ed., Springer Nature Singapore Pte
Ltd., Singapore, 197-204.

Kitani, Y. and Nagashima, Y., 2020, L-Amino acid oxidase as a fish host-defense molecule. Fish & Shellfish
Immunology, 106, 685—690.

Okamoto-Uchida, Y., Nishimura, A., [zawa, J., Hattori, A., Suzuki, N. and Hirayama, J., 2020, The use of
chemical compounds to identify the regulatory mechanisms of vertebrate circadian clocks. Current Drug
Targets, 21, 425-432.

,33,



4)

5)

6)

7)

8)

9)

10)

11)

12)

13)

14)

15)

16)

17)

18)

Sekiguchi, T., Amphioxus calcitonin family peptide. In “Handbook of Hormones: Comparative
Endocrinology for Basic and Clinical Research”. H. Ando, K. Ukena, and S. Nagata. 2nd eds. ELSEVIER,
Oxford, United Kingdom, in press.

Sekiguchi, T., Echinoderm calcitonin-type peptide. In “Handbook of Hormones: Comparative
Endocrinology for Basic and Clinical Research”. H. Ando, K. Ukena, and S. Nagata. 2nd eds. ELSEVIER,
Oxford, United Kingdom, in press.

Sekiguchi, T., Gastrin family. In “Handbook of Hormones: Comparative Endocrinology for Basic and
Clinical Research”. H. Ando, K. Ukena, and S. Nagata. 2nd eds. ELSEVIER, Oxford, United Kingdom, in
press.

Sekiguchi, T., Gastrin. In “Handbook of Hormones: Comparative Endocrinology for Basic and Clinical
Research”. H. Ando, K. Ukena, and S. Nagata. 2nd eds. ELSEVIER, Oxford, United Kingdom, in press.
Sekiguchi, T., Cholecystokinin. In “Handbook of Hormones: Comparative Endocrinology for Basic and
Clinical Research”. H. Ando, K. Ukena, and S. Nagata. 2nd eds. ELSEVIER, Oxford, United Kingdom, in
press.

Sekiguchi, T., Caerulein. In “Handbook of Hormones: Comparative Endocrinology for Basic and Clinical
Research”. H. Ando, K. Ukena, and S. Nagata. 2nd eds. ELSEVIER, Oxford, United Kingdom, in press.
Suzuki, N., Parathyroid hormone family. In “Handbook of Hormones: Comparative Endocrinology for Basic
and Clinical Research”. H. Ando, K. Ukena, and S. Nagata. 2nd eds. ELSEVIER, Oxford, United Kingdom,
in press.

Suzuki, N., Parathyroid hormone. In “Handbook of Hormones: Comparative Endocrinology for Basic and
Clinical Research”. H. Ando, K. Ukena, and S. Nagata. 2nd eds. ELSEVIER, Oxford, United Kingdom, in
press.

Suzuki, N., Parathyroid hormone-related protein. In “Handbook of Hormones: Comparative Endocrinology
for Basic and Clinical Research”. H. Ando, K. Ukena, and S. Nagata. 2nd Eds. ELSEVIER, Oxford, United
Kingdom, in press.

Suzuki, N., Tuberoinfundibular peptide of 39 amino acids. In “Handbook of Hormones: Comparative
Endocrinology for Basic and Clinical Research”. H. Ando, K. Ukena, and S. Nagata. 2nd Eds. ELSEVIER,
Oxford, United Kingdom, in press.

Suzuki, N., Calcitonin/Calcitonin Gene-Related Peptide Family. In “Handbook of Hormones: Comparative
Endocrinology for Basic and Clinical Research”. H. Ando, K. Ukena, and S. Nagata. 2nd Eds. ELSEVIER,
Oxford, United Kingdom, in press.

Suzuki, N., Calcitonin. In “Handbook of Hormones: Comparative Endocrinology for Basic and Clinical
Research”. H. Ando, K. Ukena, and S. Nagata. 2nd eds. ELSEVIER, Oxford, United Kingdom, in press.
Suzuki, N., Staniocalcin. In “Handbook of Hormones: Comparative Endocrinology for Basic and Clinical
Research”. H. Ando, K. Ukena, and S. Nagata. 2nd eds. ELSEVIER, Oxford, United Kingdom, in press.
RAJE A - KR BT - BRI - RTHRA - SAR(EHE - RS O - LIS - RikgEE - BIETRE
&, 2020, WAVRZEEE TREBORILEE] TIT O R e A — T =y 7 #IH. F I T
=%V, 65 415-421.

AR A KR BT - SRREHE - BT - RTHRA - RS - ISR - RiksEFE - WIETRE
i, 2021, REEBORBCTERT L NI 7 IOA— =y V&M, 77T x>y, 2, 50-53.

,34,



19)
20)

3)

1)

2)

3)

4)

5)

6)

7)

8)

9)

10)

BE 5, 2020, #REZENY) - JRSRENM. “BhW o i, ROtMEME, $18 E)E, R, 455-456.
ARIEHRE, 2020, Lo AR ERLVEY . B0, KSR, WAEE, HT,
461-463.

EZRE S
Atthi, N., Sripumkhai, W., Pattamang, P., Meananeatra, R., Saengdee, P., Thongsook, O., Ranron, N.,
Pankong, K., Uahchinkul, W., Radomyos, S., Klunngien, N., Jeamsaksiri, W., Kitani, Y., Ogiso, S., Suzuki,
N., Robust PDMS micro-structures with hydrophobic properties for marine antifouling applications. Joint
International Symposium: Challenging the Research Development and Collaboration Through Online
Discussions, Kanazawa University, Ishikawa, Japan (2020.11.30-12.3).
Kawago, U., Yachiguchi, K., Sekiguchi, T., Hattori, A., Yamamoto, M., Kitamura, K., Tabuchi, Y., Suzuki,
N., Both inorganic mercury and methylmercury decrease osteoclastic and osteoblastic activities in the scales
of marine teleosts. Joint International Symposium: Challenging the Research Development and
Collaboration Through Online Discussions, Kanazawa University, Ishikawa, Japan (2020.11.30-12.3).
Migitaka, J., Seki, A., Hattori, A., Suzuki, N., Effect of melatonin on bone metabolism in naturally aged
mice. Joint International Symposium: Challenging the Research Development and Collaboration Through
Online Discussions, Kanazawa University, Ishikawa, Japan (2020.11.30-12.3).
Seki, T., Miyuki, M., Matsuda, T., Nakajima, K., Suzuki, N., Suzuki, M., Ohira, T., Identification and
characterization of a cuticular protein from the Antarctic krill Euphausia superba. The 20" Annual Meeting
of the Protein Science Society of Japan, Tokyo, Japan (2020.7.28).
Sekiguchi, Identification of polycyclic aromatic hydrocarbons receptor in marine invertebrate ascidian
Ciona intesitinalis Type A. International Symposium: Challenging the Research Development and
Collaboration Through Online Discussions, Kanazawa University, Ishikawa, Japan (2020.11.30-12.3).
Srivastav, A.K., Suzuki, N., Environmental Toxicants: Impact on Fish. Joint International Symposium:
Challenging the Research Development and Collaboration Through Online Discussions, Kanazawa
University, Ishikawa, Japan (2020.11.30-12.3).
Yamamoto, T., Ikegame, M., Kawago, U., Tabuchi, Y., Hirayama, J., Sekiguchi, T., Furusawa, Y.,
Yachiguchi, K., Matsubara, H., Urata, M., Hattori, A, Suzuki, N., Detection of RANKL-producing cells and
osteoclastic activation by the addition of RANKL in the regenerating scales of goldfish. Joint International
Symposium: Challenging the Research Development and Collaboration Through Online Discussions,
Kanazawa University, Ishikawa, Japan (2020.11.30-12.3).
EAEHE, FHZEMICBT 2EREHEIE X FaoEEvuazrEoET VE LT, AR
FH AP E KN WEB G2 ~2020 EFEZHELZMAT~, 742, B, AA
(2020.9.26) .
EAME I - WA IEHE - HDNEE - R - LRS- B RS - iR B - R - S
NE « IREBIEE, AT F=ITBFMRTEASNDINLVY b= DnibaRIET 5. AARHYY
KE AT A RE, WAL, HA (2020.9.4-5) .
HHE E - KRTET - sEAEHET - ANOZFEN - RFES - gaRGERE, oo FRHMRICEIS L2k
BORETEEE - THYERHMABR S E X > M) OBR & SR . 5 8 Ml RENEEAE I v b,
T4y, Fa, BA (2021.2.11) .

,35,



(4)

1)
2)
3)
4)
5)
6)
7)
8)

9)

10)
11)

12)

13)

14)

15)

16)

17)

18)

19)

20)

21)

WFFEAL e

L [EFIE

ARBTE—ER « =K o HEMREEEICHOWT. FiatlmBEE Ry iR EBH )

ABHEES - I RHREERRICBIT 25U AEM <7 F Ro%&E]. NORD University (/ /L7 = —F

[€)  (Prof. Kiron Viswanath)

ARETPE—RE © FR0) 22 oA & 12 & 2 A2 & il £ 2 > T NECTEC-TMEC (4 A £[H)
(Dr. Nithi Atthi)

ABHE—RS : L-7 2 A v ¥ —P o maEERy (Fd% Al —HD)

Bn@s . JmRE IV N = FEREOMSE. AW EF TR (Bh# &g aLet)

NSRRI TTF RO, TERFRFREMERT (MR PNEREE)

BR@EE X2 0FF 00y b= OWRBMITIIE. BYLFIIETT 74 7 A = o 2R ST

gt H— RSt T =y b (m=> MU —&—  TERHE)

BREE « A R=ALBW OSSR . R H R R PEEEALT (BdR KeE

)

BREE « A v R= 1 ALBEW OB BB . & LR KPR

BEF)

Bn@EE 7T NOEE P, 4—27 7 RR¥ (=2—3Y—7 2 K) (Prof. Debbie L. Hay)

BO&EE A W OBRNMEICOWTOMRIE. £ =—/LNUS I L v (X HAR—/L) (Prof. Steve

B. Pointing)

BOEE . 7 A Ay h= OABYERIZOWTORFZE. [ (LS BRI 2 28 i v F2 5

it (R SRRk

BARS . B F A3 GPCR OFEFHMEIEICBI T 2178, [l 1L K7 B 750 b R A AR B 2B (MEZL

5% RARTERE)

BR®RS g REICR T 21 v v NREFREEME OIS, B RFRKUBENIERT (&

= LEE W, ¥ mR R

EARIEHE - BRI AR VE BT 098, AVHALCRE (A=A R0V 7) (Prof. T.

John Martin), RMIT K% (4 —A 7 U 7) (Prof. Janine A. Danks)

WARGHE : RO NVEI v I BRLEY (WL b=V, EXIV D, AZ=FhNL ) (2

T OISR, AT 7 T =R (A2 F) (Prof. Ajai K. Srivastav)

ARG - REOBREHIC T2 7 v FOREBICET 2498 v b—K¥ (X KhFLA)  (Prof.

Tran Ngoc Hai) , & I KFHFEHESER T FEHEER S S o2 — (B HHER)

BARGHE : AT F=0 O FMRHIET 2058, FRERERIRY: (B IREEZ), FriB s

FERI R ERvE SRR T (B LRETE)

EARMGHE : ERRBOFI - BF MR KIZTTRE . vraD7 v ARICK DT, ESLKRH

gt o — ARt E (BER e B, HEESERKRTY (FR sHHE)

ARG : =V NV DALY b= b A =D u—= 7 L T ORBUCET D%, HEK

TR (ER ZIfeE)

ERMGHE : v v a O EMBIZRET 2028, 1L R FPREPEE R R AR (EEdR

FiE)

FHEEIEE (B M

PRl

,36,



22)

23)

24)

25)

26)

27)

28)

29)

30)
31)

32)

33)

34)

35)

36)

37)

38)

1)

ERAABLE « AZVRRESS O RN BT T R, UM RS RSB LR gele (R8s LEFIRED,
KSR T ) T8 A NA FEEREOIERT (BdR  AWIER)

ARG HE  BE OB NEIC T TRE. & ILRERFBLE AL (FHEEdR Tk &),
BRI CHEE AT SEHE e R S SR o 2 — (B MHETR), R (B8R JHEA
), JAXA (EEAER REFET)

EEAMEHE « HOAPACICEE T 278, BRER RS G = &5L=)

ERARMEHE « a5 OB RN TR, WAATBIEANWE - MEFERAE RIS e o & —
(EEWER EWEZ, FHEE ARFEF)

IARLEHE © A > R = ALEW DOHUETE MK ORI OIR O R RAEEE BT 20178, B ILRFER
FREE T AUIEE (FEER IR 88, #dx R )

NARMEHRE - fa D U 1 3 Wl AW A RIRESE. SO AR B (B RARTC), JAXA
(EEMER REET), BHRFRZEREE TR (Fdx REEY), AS/IMAKRZFARE
MRS (R PR

SARIEHE . b Y T F A XOWERIGRITBE T I8, SRR ZFBE A TEE (B RIEHE
ih, WEHEER ERFET)

BIRGEHE . 4 = LBEWDO T v FOFBRBNCKITTHE. ~2V— () EHEFES GBE
o3 E), th)llhipiRy (FHEEER  SEm 1), SR RFEESE (R TR HE )

IAREHE : AHOBRBNCKIT 262 IVKOER. #FERRE EiR PIIAE)
EAARGBHE : OV B A TRIAL TODIBIZ T DA D =TV A I L RITHT DI, BRI

HEMERAEIT SR HERE R G SR v 2 — (B HHE®R)

SAREHE . B ORI T D AT = OfER. RIRBSIERKS: (Fdz Kl @)
InAMEHE : vy b= ORISR OEE(LICBI T 20078, AMEIEAY > b Y —/Edam
FRH - B A EEIEREIERT - ARy THRRENT TR (ERSE R T 2, ERATER I
R )

AR - HETEAREE (ISP 2058, B IR E IR 2R (B B R, GEAT (TR
)

ARSI - RO BT 2 R, MR E SR AT IERT (BEMER AR, &
R RFBEEFIEMIEE (R L2 ik FE, 20 HHER)

ARG HE - FHEBM) OB IR KT 2 vy b= OIERICBET 2898, AR R KPR PR
WA TR R (B ez, #EEdR (LR

SARETE - BEFRAE AN T OB REN T DIEMICBET D058, LR R0
B (B @fEAER), sREY 4 — v FRIZEEIE o 7 — BRI (8%
FHIEMD) , BRAERZFRZEVIER (B sk i)

AERE . AT b= OFRENTT DERICE T 208, BUER SR PR (EdR R
), ANSL/MR R RREEE R FER (% Pl ), @R A B T (MEEd. /R Zh)

B

HEFIH - LFEFE CCRA)

ARRFE—RR B A AVEIERBEA 70 & o & — Il BURRRE 7y - BEEG YL - JLREAFE 02 (—i% - &
R, HPFER) , S 24, KEBIZEGFBRRICOKFHEOFEIERE OB« BRI
F\E AR, 200 F-H.

,37,



2)

3)

4)

5)

6)

7)

8)

9)

10) &

11)

12)

13)

14)

15)

BR®RYE « AARMEEREEN T 2 — @ BORRRE S - 85 Yy - JLEMFSE 02 (FEAA : JB)HEFR}
R, FRIEFER) , B2 5, PAHs D AFHMRERE I TR O @R 72 f# . 650 TH.
BIREE B H AR AT JE o & — @ BORRRE Sy - B G Y - JLFEFIE 02 (—H% « K
7, WERE ), A2 R, KAk Do ORIZET 28858, 200 T

BEO 25 B H AR ER A JE o & — SR BORTRE Sy - B Y - AT 02 (—f% « AR K
%, SHEHR) , A2 FE, RS DNA LK AARECEE T2 BEHAEMMET =X L7 L
BRESTG YL & OBSE M. 170 FH.

BnRS R A ARt v 7 — ILmEOR IR Sy BRI YL - JLEMFSE 02 (—Hi% @ 5 -
AT MR ENOE e, JBRE) , SR ERE, WET T N UERRIIED
72D OEEE DNA L Ef{G T — X #iE v A7 AOBFE. 200 TH.

B S « BR B AR R Je o & — B BORERE Sy B Y - JEFEMFZE 02 (— « Rk
A FRKF, FMBE—) , 52 F5E, WEEFHEMICIIT 5 HFEBRZ AR AR 04 1iHREk &
O B E A O RFZE. 200 T-H.

ERAMEHE © B B AWEIREBRIEAF 20 o & — S BORRRE Sy - B 5Ye - J5RIMFSE 02 (—fi% : D.D.U.
Gorakhpur University, Ajai K. Srivastav) , 512 4E, MO I 3 7 RN RIE T REEGWE
OFEMERE. 210 FH.

A HE © 3R B ARWEIER T ' o & — 3@ BOR AR Sy - BEG Y - JLEIAFSE 02 (—f% @ AST/I
RS, SE WE) , B2 R, RRUBEWE, SRS FRRICKFENEARFHI G2 2%
BOREY]. 200 FH.

ERAMEHE « B8 0 ARMEESER BT JE & o & — LW EORRE 5y - BaREYs - JLEMFSE 02 (—f% : RIS
K, FH—) , 5 2 FE, SR ERORER S O 00 NIRERE O A FE B 2 7 GH.
200 .

7, BHEIR) , B2 HE, BEERESEOSNAELREIC I T 5 B BRI A 0O B AT
200 1.

ERARMEHE « 3R B AR BT 7 o & — I BORERE 5y - BRE Ye - JLEMFSE 02 (—fiK : AR E
BRFLRT, IREEZ) , O 2 FE, ZERFEBRRICKFHE DI K3 2 mHpis o .
200 TH.

EARMEHE - BR P AR BT JE o 7 — 3k
¥, AEAE) , A2 HE, hXxoHRE
ZE. 200 T-H.

ERAMEHE - B8 A ARMRIEER R 78 o & — L@ BORRRE 5y - MG - LEMFZE 02 (—f% & IL IR
SR, WIRZH) , BR2EE, v A7 u T T ATy 7 OREAEBICKHT SER - IBNMEIIC
LD T ATF 7 OhfE. 200 FH.

ERIEHE © BR A ARNMEEEREMZE & v & — IS EORIRE Sy« BiEE YL - JEREIFgE 02 (—fi% @ Bl
R, EEEIEZS) , A2 4R, CRIBICR R EERE DM | i KHERIY T O W AF 0T
2 BOEE) AL & OBfR. 200 TH.

ERARMEHE © BR B ARVEIBERIEAM 20| & — B BUORIRE 5 - BEyE Y - LEFSE 02 (—f% : B A
JWRSNER:, VA E) | SR 2 4R, LB BRI LKFHEO BRI RT3 H/EM. 200 TH.

=111}

WECRAESy  BBEG Y - SLEATSE 02 (i HURK
PRI & K 2 AR & IR D PR AR IS B 2 A

(a

,38,



1)

(5)
1)
2)
3)
4)
5)
6)
7)
8)

9)

1)
2)
3)
4)

FEH BT
BR&Y « Rl A A REASA AW A o R ERian, 2015-HE

A FL T )

FRTEE)

BIN#S . 7T ReR LB UFES HEEA (2014~Bi7E)

FIO®E - AR 2B RS EZER (2017~31(E)

BR#E - AAREY Y PSS s &5 (2020~3i4E)

gnAEHE . P AE Y TECSGARER (2016~3i7E)
gnAEHE . PATHAER S GEE (2012~Bi(E)

S8 ARSI - Journal of Experimental Zoology part A (Editorial board) (2014~ HL1F)

E5A{E 14 : International Journal of Zoological Investigations (Editorial boad) (2017 ~¥L7E)

S ARAEHE : International Journal of Environmental Research and Public Health (Gest Editor) (2019~
2020)

E8 AR HE © American Journal of Agricultural and Biological Sciences (Gest Editor)  (2019~2020)

F s @)

AR . n)IRREZEIMMERRZER (2010~31E)

gAERE . oI RIEPE KBRS EZ B S (2014~31E)
AR HE © B AT i F R A B A% = (2014~ BU7E)

EOAMEHE - ) INRRERIT /AR~ U o 2 o o ks (2010~34E)

[ P tulc B 55 ek ]

)
1)

2)

3)

4)

5)

6)

S

Aadrean and Usio. N., 2020, Spatiotemporal patterns of latrine-site use by small-clawed otters in a
heterogeneous rice field landscape. Mammal Study, 45, 103-110.

Battsengel, E., Murayama, T., Fukushi, K., Nishikizawa, S., Chonokhuu, S., Ochir, A., Tsetsgee, S. and
Davaasuren, D., 2020, Ecological and Human Health Risk Assessment of Heavy Metal Pollution in the Soil
of the Ger District in Ulaanbaatar, Mongolia. Int. J. Environ. Res. Public Health 2020, 17(13), 4668.

De Sanctis, M.C., Mitri, G., Castillo-Rogez, J., House, C.H., Marchi, S., Taymond, C.A. and Sekine, Y.,
2020, Relict Ocean Worlds: Ceres. Space Sci Rev., 216, 60.

Fukushi, K., Imai, E., Sekine, Y., Kitajima, T., Gankhurel, B., Davaasuren, D. and Hasebe, N., 2020, In situ
formation of monohydrocalcite in alkaline saline lakes of the Valley of Gobi Lakes: prediction for Mg, Ca,
and total dissolved carbonate concentrations in Enceladus’ ocean and alkaline-carbonate ocean worlds,
Minerals, 10, 669.

fmtEar - BIREEA, 2020, KEITAEMOFEE L EFICHE LIZRELE > 72, BARR 7S5
ATOMOZ, 62.

Gankhurel, B., Fukushi, K., Akehi, A., Takahashi, Y., Zhao, X. and Kawasaki, K., 2020, Comparison of
Chemical Speciation of Lead, Arsenic, and Cadmium in Contaminated Soils from a Historical Mining Site:
Implications for Different Mobilities of Heavy Metals. ACS Earth Space Chem. 4, 1064—1077.

,39,



7)

8)

9)

10)

11)

12)

13)

14)

15)

16)

17)

18)

19)

20)

Goto, G.T., Sekine, Y., Shimoda, G., Hein, J.R., Aoki, S., Ishikawa, A., Suzuki, K., Gordon, G.W. and Anbar,
D.A., 2020, A framework for understanding Mo isotope records of Archean and Paleoproterozoic Fe- and
Mn-rich sedimentary rocks: Insights from modern marine hydrothermal Fe-Mn oxides. Geochimica et
Cosmochimica Acta, 280, 221-236.

RAMES - R % - BE&IE, 2021, 74 viary b7y 7FERUEOENE . ZhE ToRk
fae &A% ORBOFHEME. Radioisotopes, 70, 117-130.

Hiramatsu, S. and Usio, N., 2020, Diel activity patterns of alpine carabid beetles differ according to habitat
type. The Pan-Pacific Entomologist, 96, 99-107.

Huynh, T.Q., Oyabu, A., Nomura, S., Takashima, T. and Usio, N., 2021, Do Agrochemical-Free Paddy
Fields Serve as Refuge Habitats for Odonata?. Ecologies, 2, 1-15.

R - BIBE T, 2021, AJINRCMRTEES TR 5 ) A8 0 SR T ER H TR AR E 2
LREH LA b aieE (7). AAYBIWEZE, 52, 81-91.

Honda, M., Mukai, K., Nagato, E., Uno, S. and Oshima, Y., 2021. Correlation between Polycyclic Aromatic
Hydrocarbons in Wharf Roach (Ligia spp.) and Environmental Components of the Intertidal and
Supralittoral Zone along the Japanese Coast. International Journal of Environmental Research and Public

Health, 18(2), 630.

Honda, M., Qiu, X., Lydia Undap, S., Kimura, T., Hori, T., Shimasaki, Y. and Oshima, Y., 2021.
Contamination of Heavy Metals, Polychlorinated Dibenzo-p-Dioxins/Furans and Dioxin-Like
Polychlorinated Biphenyls in Wharf Roach Ligia spp. In Japanese Intertidal and Supratidal Zones. Applied
Sciences, 11, 1856.

Hubert, B., Furt, J.-M. et Tsukawaki, S., 2020, Rapport du groupe d’experts ad hoc pour le développement
durable. Actes du 27éme Session pléniere, UNESCO / Comité international de coordination pour la
sauvegarde et la mise en valeur du site historique d'Angkor, Bureau de 'UNESCO a Phnom Penh, Cambodge,
27, dans la presse.

PR « @ HCRFE « KM % - BAEFET - FHATEI5L - £ FA152 - Barry P. Kohn + H F & /A,2020,
BEENRFEZ AW db it o - BIREOHEE . 74 v a b T v T =a—ALH—, 33,
28-30.

Kitajima, T., Fukushi, K., Yoda, M., Takeichi, Y. and Takahashi, Y., 2020, Simple Reproducible Synthesis
of Pure Monohydrocalcite with Low Mg Content. Minerals 2020, 10, 346.

Tsukawaki, S., Furt, J.-M. and Hubert, B., 2020, Report from the ad hoc group of experts on sustainable
development. Proceedings of the 27th Plenary Session, UNESCO/International Coordinating Committee for
the Safeguarding and Development of the Historic Site of Angkor, UNESCO Office Phnom Penh, Cambodia,
27, in press.

NS - RAEEET, 2020, Yvar oy Fr 7 EDES LERVMAA. T4y var .
N7y =a—AL&—, 33, 36-39.

MR - ORI K - 18 R - RAEES - IAIGL - AR TR - | ERIL, 2020, OYEALO
22 L FAE 7 4 v v 7 HUs oo (LT A - (RIS O BVERZAIC L 2. 74 v var - b
Ty Za—ALX—, 33, 2527.

Makino, W., Machida, R.J., OKkitsu, J. and Usio, N., 2020, Underestimated species diversity and hidden
habitat preference in Moina (Crustacea, Cladocera) revealed by integrative taxonomy. Hydrobiologia, 847,

,40,



21)

22)

23)

24)

25)
26)

27)

28)

29)

30)

31)

32)

33)

857-878.

Margolis, A.E., Pagliaccio, D., Ramphal, B., Banker, S., Thomas, L., Robinson, M., Honda, M., Sussman,
T., Posner, J., Kannan, K. and Herbstman, J., 2021. Prenatal environmental tobacco smoke exposure alters
children’s cognitive control circuitry: A preliminary study. Environment International, 155, 106516.
Munemoto, T., Solongo, T., Okuyama, A., Fukushi, K., Yunden, A., Batbold, T., Altansukh, O., Takahashi,
Y., Iwai, H. and Nagao, S., 2020, Rare earth element distributions in rivers and sediments from the Erdenet
Cu—Mo mining area, Mongolia. Applied Geochemistry, 123, 104800.

Oohashi, K., Minomo, Y., Akasegawa, K., Hasebe, N. and Miura, K., 2021, Optically stimulated
luminescence signal resetting of quartz gouge during sub-seismic to seismic frictional sliding; a case study
using granite-derived quartz. JGR Solid Earth, 125, ¢2020JB019900.

Sekine, Y., Kitajima, T., Fukushi, K., Gankhurel, B., Tsetsgee, S., Davaasuren, D., Matsumiya, H., Chida,
T., Nakamura, M. and Hasebe, N., 2020, Hydrogeochemical Study on Closed-Basin Lakes in Cold and Semi-
Arid Climates of the Valley of the Gobi Lakes, Mongolia: Implications for Hydrology and Water Chemistry
of Paleolakes on Mars. Minerals, 10, 792.

Sekine, Y., 2021, Habitability and planetary redox. Viva Origino, 48, 1-13.

Souza, M.C.O., Saraiva, M.C.P., Honda, M., Barbieri, M.A., Bettiol, H., Barbosa, F. and Kannan, K., 2020,
Exposure to per-and polyfluorinated alkyl substances in pregnant Brazilian women and its association with
fetal growth. Environmental Research, 187, 109585.

KPS BHPEE - ERETE T - HEGIA, 2021, 74 vay s N7 v BB HEFED
Bric bl —ESAr O m AL, =— VU > TR O BE T FIE OB —.  Radioisotopes, 10,
189-297.

Tan, S., Sekine, Y., Shibuya, T., Miyamoto, C. and Takahashi. Y., 2021, The role of hydrothermal sulfate
reduction in the sulfur cycles within Europa: Laboratory experiments on sulfate reduction at 100 MPa.
Icarus, 357, 114222, 1-13.

Bl E - R PR « FANER - FEAEM - #8H Bk, 2021, A1 R/NMATIE » J5 28 5 PE Hi s
BRELO I O B ARHEEATIE, 52, 1-12.

Udaanjargal, U., Hasebe, N., Davaasuren, D., Igarashi, Y., Hasegewa, H., Gankhurel, B., Katsuta, N., Ganbat,
S., Niiden, 1. and Fukushi, K., 2020, Statistical approach on preliminary geochemical records from Lake
Olgoy, Valley of the Lakes, Mongolia. Transactions, Japanese Geomorphological Union, 41, 261-275
Usio, N., Lailati, M., Huynh, T.Q., Shang, Y., Ito, K., Katsumi, N., Mizuuchi, Y. and Ino, M., 2020,
Effectiveness of ground bamboo mulching in suppressing weeds and enhancing rice production: a
microcosm experiment. Paddy and Water Environment, 96, 99-107.

Zhang, Z., Kass, J.M., Mammola, S., Koizumi, I., Li, X., Tanaka, K., Ikeda, K., Suzuki, T., Yokota, M. and
Usio, N., 2021, Lineage-level distribution models lead to more realistic climate change predictions for a
threatened crayfish. Diversity and Distributions, 27, 684-695.

Zhang, Z., Capinha, C., Usio, N., Weterings, R., Liu, X., Li, Y., Landeria, J.M., Zhou, Q. and Yokota, M.,
2020, Impacts of climate change on the global potential distribution of two notorious invasive crayfishes.
Freshwater Biology, 65, 353-365.

,41,



2
1)

2)

3)

4)

5)

6)

7)

8)

9)

3)
1)

2)

3)

4)

5)

6)

fatEdr - BMREEAN (HHEE), 2021, % 12 & WIHIKEOKEE T ; /0 FHERILY:, &ffsk
M, i RS, EA.

L (rHEBE), 2021, %6 & HIMOMERILY: ; /o FHIER(LY:, EEEW, 4 FEBERY
R, 5.

gt (HESE), 2021, B3 &8 KREWEEET U 7 o FHEILY:, &R, 4 5E
R, 2.

Japan Delegation (Miyazaki, K., Takarada, S., Bandibas, J., Masuda, K., Takahashi, Y., Tsukawaki, S., Saito,
Y., Uchida, Y., Uchida, T., et al)., 2020, Member Country Report of Japan. The 56th CCOP Annual Session,
Coordinating Committee for Geoscience Programmes in East and Southeast Asia (CCOP), CCOP Technical
Secretariat, Bangkok, 56, 32.

P (o HEREE), 2021, T U T R 5 WOKEE « PUKEERBAA ; Vel B DA 72 Bihin
WKLYy BT —27 v 7, B BRI AR o % —

vl (O HEEREE), 2021, v AT VA= 5 WOKEE - VUKEER B ; el S DA 7 skl
WERIR Y Yy RTF—27 v 7, BRI B REAER Y % —iF

v (O fHERE), 2021, Ty AU Y 5 YOKE - VUKERBIR ; IR ORI @iiiy
YRRV RTF—527 v 7, BB RLEER Y2 % —iR

VI (), 2021, 7 XA = 5 WOKEE < VUKER B ; B DAV 728)
M)LKV Y RTF =527y 7, FRKRFENE B R ILER Y| v 7 —iR

v W (O fHEREE), 2021, TAT W= 5 WOKEE - VUKER IR ; R OV R Eiia 5
MIRVy RTF—=27 v 7, Fla RV A RILER Y o 7 —iffF

TR R

fEERHE - R0 % - RAEET - AL - R TR - B EmIK, 2020, #4EHAIAEERIZ 3

% ARACAE S 0 O AFT BVEAE: « BURAT (255 < BR - HIRISE o HEE. H ARHIERRCE B

A 2020 KA, AT A v (2020.7.12-16).

Bt - BAMREE A - AT - 2R I HERE « Robin Wordsworth ,R., Habitable aqueous environment on

Early Mars inferred from reconstructed water chemistry at Gale. H AMER =R Bl S84 2020 4F K2,

Fr T4 (2020.7.12-16) . (FAFF#HR)

fE == - BIAREE A, Evolution of aqueous environment on Early Mars inferred from reconstructed water

chemistry at Gale. H AMIERAE R ZH G 2020 £ K2, 4 T4 > (2020.7.12-16) .

Fukushi, K., Sekine, Y., Water Chemistry of Early Mars Recorded in Interlayer of Smectite and Secondary

Minerals from Gale. 57th Annual Meeting of the Clay Minerals Society, > 7 - > (2020.10.18-23).
(FRFFam )

Gankhurel, B., Fukushi, K., Akehi, A., Takahashi, Y., Zhao, X., Kawasaki, K., Comparison of speciation

and solubility of arsenic, lead, and cadmium in contaminated soils from Kamegai mine tailing, Toyama

Japan. HAHuERZE RIS 2020 R R, 42 T4 2 (2020.7.12-16).

Hubert, B., Furt, J.-M. et Tsukawaki, S., Rapport du groupe d’experts ad hoc pour le développement durable.

27eme Session pléniere, UNESCO / Comité international de coordination pour la sauvegarde et la mise en

valeur du site historique d'Angkor, Siem Reap (en ligne), Cambodge (2020.12.16).

,42,



7)

8)

9)

10)

11)

12)

13)

14)

15)

16)

17)

18)

19)

Honda, M., Satone, H., Kawashima, H., Oshima, Y., Human Biomonitoring of Neonicotinoid Insecticides in
Three Prefecture, Japan. SETAC SciCon2: SETAC North America 41st Annual Meeting, Online (2020.11.16).
Hyun, L.S., Honda, H., Mukai, K., Hirasawa, T., Hatakeyama, T., Tsuruda, Y., Shimasaki, Y., Oshima, Y.,
2021, SHI2FE BARBREHWFSA L TA VIR ERS, AT (2021.3.9).
Hyun, L.S., Honda, H., Mukai, K., Hirasawa, T., Hatakeyama, T., Tsuruda, Y., Shimasaki, Y., Oshima, Y.,
2021, Detection of microplastics in Wharf roach collected from coastal of Japan. “3F01 2 4F & H AR /KPE:
SIS « R, T4 (2021.1.9).
Hubert, B., Furt, J.-M. et Tsukawaki, S., Rapport du groupe d’experts ad hoc pour le développement durable.
27eme Session pléniere, UNESCO / Comité international de coordination pour la sauvegarde et la mise en
valeur du site historique d'Angkor, Siem Reap (en ligne), Cambodge (2021.1.27).
Fit @K - Udaanjargal. U. « B35 1 « P38 A - K421 « Ichinnorov, N. « B/ FH = & « Davaasuren,
D. - EXEEY, & =/ Valley of the Gobi Lakes (Z331) % %5 WUl % HAHEREY > OSL & ek,
PRFBAEARINTE &~ A ARSI DK IR~D 7R, 25 37 [\ ESR J& A FHAIRFZEZ - 2020 4
IRy ZERBENIES - H 4SBT 4 var - Ty 7REAGRFRNES, £ 74
> (2021.2.20).
SRAE - AREAN - SAGEHE - BIRTESE 7 - FE—, SR AL JE 8 B o L) 2 85T
fili LALFE G & ORENE. B2 FE AARREEETFS T T A OMERKRE, T4
> (2021.3.9).
e bREST - fE AT - ARHEEE - E ORI - SiEEER, HUERSNCE T R L ERI T 2 T e
WWFER X 77 2 ) B =g EORFE. AAMKREERZES 2020 FRE, 712
(2020.7.12-16) .
HLWEST - RS - AREEENE - ORI - AR - @ik - KRS, BaRREICRT
% KB IERRAEH ORI AW B Bk 7 A IR D~ L F L A b XANES T4 75 U O,
2020 4P H AHIERAL P25 67 [MIA > 7 4 VR, AT A v (2020.11.12-26).
GHEREG - - AATBIL - RAETIE T, L—%—/3T A —F 73 LA-ICP-MS T RIS KIT T 58 58
37 [a] ESR JEHFHRIAFZESS » 2020 L I 2w & U AERPEN RS - F45E 7 v a v -
N v 7R ERMES, AT A > (2021.2.20).
Japan Delegation (Miyazaki, K., Takarada, S., Bandibas, J., Masuda, K., Takahashi, Y., Tsukawaki, S., Saito,
Y., Uchida, Y., Uchida, T., et al)., Member Country Report of Japan. The 55th CCOP Annual Session,
Coordinating Committee for Geoscience Programmes in East and Southeast Asia (CCOP), Online
(2020.9.14).
PREAETR - [ % - fE LR - RS - BAPSL - R FEI5 - Barry, K. - H_E&JE, BUERSE
Ze T2 Ab b - BRI d5 1T D BE L BRI OHEE . B ARHIER R R FE A 2020 (F R, A
> 74 (2020.7.12-16) .
PRAGHR - PHET— - /DA TIE - B - EHER - BLEH - 8 £, Sulfur species in
carbonates of a 4.1-billion-year old Martian meteorite constraining conditions of water on ancient Mars. H
AHEREERFHE 2020 FFRZ=, 42T A > (2020.7.12-16) .
W7 - & K - NTRS - B - LA - FIUARR - SiEsk, EAAEE X fRH
TB(STXM)IZ & 2 FRA-CHUERBUKZE W& £ 2 AW ZIRGEW v O RFELE O Rtk
FEMEAT. 2020 4 H ARHERIL B2 5 67 B4 T A VAR, 42T A 2 (2020.11.12-26).

,43,



20)

21)

22)

23)

24)

25)

26)

27)

28)

29)

30)

31)

32)

33)

34)

SR g EEN o DT L NPy BEREAN  REER - FRX—R2 L2 FR—
R, OKIERCA BRED ) & LT SETE OB O RRGEE : T~ IO T VA U ISR 2~ B
% HARIEHELI AR, B ARMERRE RS 2020 FR=, A T4 > (2020.7.12-16) .
b EE - 8B - BIMREE A - K K - Gankhurel, B. - Davaasuren, D. « iz % - @iGss s,
RIREHCRIT 2F /A Ra A bR, 2020 4B HARMERL 25 67 B4 T4 v
B, A7 A (2020.11.12-26).
INRIEAE - R 5% - fRERHE - Barry, K. - BEILNERR - RG-S - HATBAGL - R TR0 - H B
Jix, Izu-Bonin arc collision and mountain formation of the South Fossa Magna region: New insights from
low-temperature thermochronology. H A HIER 22 B 74 2020 4F R4, 4 7 A 2 (2020.7.12-16) .
/N LELSE - B A2 53181+, Thin section etching of zircon for micro thermochronology by fission track method:
Atrial. FARHIERRSCRBLEHA 2020 4E K2, AT A > (2020.7.12-16).
TREF I - mus S - V8 3, AKEHEICIS T 50 = VO AR E BRI RAT TR, wX
DB X OHKBEHEIE DR, AALRR LR 68 BIKE, E T, 70 71 AR A X —585(2021.3).
K « BAMET - ILEZK - BIUHE, Yraror7 77U ad v 7y 7ERGEEIR
T 72 B0 fLA: 7 A ) 2o SEIEOWG R, 55 37 [8] ESR i HEHIAFZES « 2020 RV I 1 vk
AERMENTER BB AS BT 4 v a v M Ty VRS ERNES, 42 7 A 2 (2021.2.20).
I W, EREEEOARDOHRERD =T 7. 74 —F 5 THRCEELHRLEY | V=) —
i), BARERRZESIE RS, M5, AT A(2021.3.2).  (FEfFaREH)
FIFE 5B - SERERTY - EAKE T BRI, EHUERERICH BRI DR A — S il
HE7EY27 Z Yo AEMEENC—. 5 5 Bl A AVEEEREN S o 7 —d#Ei EET —~
VURTTL TR VT QRS - W2 2O S ORE L ZORE], @IRKTFEHARTERR
AEFEER, @R (2021.3.12).
B S - Tsetsgee, S. + &1 I, MM L D€YY 77 W% £ 30 - /LT % Rl
BoOW)ITIZBT2E ) 77 o OBERNT. AAMBRKERFES 2020 FRE, FT1 2
(2020.7.12-16) .
BLLSRTS « f&E22r, BAEWIC LD As(V)BAE D a3 A R PRIET /L. 2020 4RF2 HAER LS
REBOTRIA T A RS, AT A (2020.11.12-26) .
Ridwan, J., Hasebe, N., Yulianto, E., Supriatna, N., Amar, A., Analyses of Sag Pond Stratigraphy to Assess
the Disaster History along Lembang Fault, West Java, Indonesia. H AAHIERZE Bl 4 2020 4 K2,
F 74 (2020.7.12-16) .
BEARFE N « HATBRHL « Davaasuren,D. « FE = KPE « ZRHFEME - 8 L3I - RAEHE T - Shawn, M.,
Recurring slope lineae on Earth: Implications for hydrological cycles and potential habitability on Mars. H
ARHEREERFHE G 2020 FFR=, A2 T4 > (2020.7.12-16).
BIRREEA - B £, WHIKROKERET A ba A tdud— fFRT7 VT « £ L, Y
BRI O KIEER 7> & D7RR. A ARMERER R R FH S 2020 FFRE, A2 T4 > (2020.7.12-16)
BIFREE A - HAfERH - Davaasuren, D. « FEEIKIE « FRHFEEE - 8 L5 - KRBT - Shawn, M.,
Recurring slope lineae on Earth: Implications for hydrological cycles and potential habitability on Mars. H
AHER R B FHG 2020 E R4, AT A2 (2020.7.12-16) . (FAFFHETH)
H EEA - K 5 - B 81 « Herman, F., Overview of geo- and thermo-chronology applicable to
unravel the earth's surface evolution. H ANHIEKEE BLFH A 2020 4F K, 42 7 1 > (2020.7.12-16).

,44,



35) mtEA, KR, RREEAR, WHGCE, KEEAN, BREY, KigHER, ~(7077

AF w7 T N TR DERRBINHEA XL~ 2 588, 52 HEE HAREERNERS
T A UM ES, T4 (2021.3.9).

36) Tsetsgee, S., Fukushi, K., Ochir, A., Takahashi, Y., Munemoto, T., Akehi, A., Yunden, A., Odgerel, E.,

Batbold, T. and Hasebe, N., Source Identification of Molybdenum in Natural Water Around Erdenet City,
Mongolia. H AHIERE R B F# 4 2020 FE RS, A2 T4 > (2020.7.12-16).

37) Tsukawaki, S., Furt, J.-M., Hubert, B., Report from the ad hoc group of experts on sustainable development.

27th Plenary Session, UNESCO/International Coordinating Committee for the Safeguarding and
Development of the Historic Site of Angkor, Siem Reap (online), Cambodia (2020.12.16).

38) Tsukawaki, S., Furt, J.-M. and Hubert, B., Report from the ad hoc group of experts on sustainable

development. 27th Plenary Session, UNESCO/International Coordinating Committee for the Safeguarding
and Development of the Historic Site of Angkor, Siem Reap (online), Cambodia, 27, (2021.1.27).

39) L, BR A ARG o X — R ER T —~ Y ARV L TRT U7 O A

WhittE2 O HEREE LT DOIRE]. 5 BB B ARERBRE /e o 2 —EELM EHEET —~ >
VIRV UL TRT T OREFEE - WSRO S DHERE L ZORIE], SRKFEBRBFEGERS
B, 4R (2021.3.12).

40) HEE ., Tra—nREESA X -y 7O 10 FR. T a— ik REEAL X — v

v 710 FUERRAEY VARV T LA 110 EROWIN T 0 7T K50 hz > T, &RKFEHKRES
KEFEM, 4R (2021.3.13).

41) Udaanjargal, U., Hasebe, N., Davaasuren, D., Igarashi, Y., Fukushi, K., Hasegawa, H., Gankhurel, B.,

Katsuta, N., Ganbat, S., Niiden, 1., Preliminary results of 10.5 m core record from lake Olgoy, Valley of the
Lake in Mongolia. HAMEREE RS2 A 2020 K%, 4274 > (2020.7.12-16).

42) Usio, N., Effectiveness of wildlife-friendly farming on paddy field biodiversity: a case of Sado Island in

central Japan. 2020 International Conference on Eco-Agriculture: Technology Development and Landscape
Management (Online Presentation), Taiwan (5 November 2020) (Online presentation) (¥R {#:#515)

43) (KIER - BIREAN « B EEN - LBEHEE - o 7L L R—=P ALy « FRA—L v FNRER

LY s JERIRIE - MG SR g, Field investigation on capturing of lake water salts within surface ice on ice-
covered saline lakes in Mongolia: Implications for icy shell compositions of Solar System icy bodies. H A<
HERRE RS 2020 R K%, AT A > (2020.7.12-16).

4) WFIEAZI

1)

2)

3)

4)

R E

REEN  KBEZEOAIRL. WU TR, MEEVTTEHZEMEN JAMSTEC), JtifE k%>, 4l
BRT, WM BT SErEE

fEtEar, BT AV OFIITEENTER T 5 HIE - KEIGRRE & EEEIF OBR%E.
TEVENIRE: (B EN), RRRTF, IR TR

REIIET A > R T VAN UWEEB L O, A > R T BB ER TEEar st o &
— (v k7))

RAEES, Mt £ IVRBRHIOBRREABIIE. € FVENRYE (Fr30), Fa
yeXRY (@E), a2V A FEASETT (B2 230), BRRT, GRRT, mAKT

,45,



5)

6)

7)

8)

9)

10)

11)
12)

13)

14)

15)

16)
17)

18)

1)

2)

3)

FEREFEA - B ICE OFENR TIEOR . mEME SRR GRE), HE IR RS (5%
=)

AHEN : A =aF /A FREBEOL NRERWAL =1 07 & 28N, B R
K, HrisfEHRZERY, JUNKS:, New York State Department of Health

AKHEEN : 7F L o Bz & UoiEso PAH GYERA. U KRS, BIRKY, FIRE
R

AWEN  ZERNKE 2 N2 7T 5 3 2 2B 2 ek 78 O R AP fRNT . B IR
SR

I ] KB B EBIEOEWAT B b REOEEEICE 2 5 EEOMEA.
it

I B OASA A~ AGPRATED LI W EERERM OB, ARSI RF, IHRKT,
JA T W, AREWRAEIIEE v 7 —RERBRS

a3 BREE DNA & W2 AKHE O b U RO ZERMERIM. A7 K5

VI BNAERERICH T 20k Y U =R ATHIZEET 5878, dbifE KF, University
of Illinois

B E — 7 v a— A FUEPE XU 1T D BREETG Y O BUK & FEA. 77 2 = — LAt SR pEE PR
W (o ARYT), BRERT, BARKRT, HEKRT, WEKT, REKT, sLaiK7
BWE— : B AR T O M LYy TSR T 2 AWM SRR O, 1 AT T TR
¥, R T ENRE KT, R YT EEEEEERRR, 72 a— Uit FUREE B ()
YIRVT), BIREBRY:, AARY, WERY, BERY, BEKRY, ARTRY, ENH SR,
itiLJHf§¢%ﬁE, RER KT

BWE " A A~r /7 —TEBRIIBIT DAY N7 =T A< U EEOREN. vk Ky
k%,7)/xﬁ7//77k%,&41!%%%%?%%%(ﬁﬂ,ﬁMﬁ%,ﬁtki
BIHE " BAMRCI T 2R e R A S L. W RN R, HAERY:

BIHE . /MO B AREE [0k 200D B EOFER A b N Rtk kKA O
RN FRIRFZE. VAT B b ' v & —

BHE " U AXRFRZ UFHEOT VA XTEL AT D ILBEEBFOFENZE. SLIERT:, HED
RF, THARXEHZREYEE (7 AXF AL )

H

SLERBEATSE

EEFIA - LFEFZE CORE)

BREFE T 3R A AR e o & — @R BORERE oy - BRyE Y - JRRIMFZE 02 (%« BERE
KRS, MPEESR) |, A2 AR, BT L DB AR EAE) LR, 210 T,
FEREFET - 3R A AR ' v & — B EORG S Sy - BEE Y - IERIDFE 02 (—i% : Kok
K¥, BHEAT) , BM2HEE, v/ 7 LAFHiETERN L-EEEkICk T 2R~ A2 b
FIEOFFERIMFZE. 190 FH.

RAREFEF - BB A ARGt o 2 — @ BORRR S sy - BBE7E Gy - JLRMFSE 02 (—fik - &Il
KF, AIEN) , B2 85, AAREEMBROMH . =F 47 « 777 —LHUEO 7 L —
I R Kk oD HiER S S P RO & 12 S < AFgE. 200 T

'Y

,46,



4) EREMET R A AERRENE ' 2 —EBORERE Sy - BERTE Y, - EIIEE 02 (—i% - BAR
K, WORET) , B2 FE, “KEBIOHEWICE N HMEILHED B FEA R < KO
BREEZ4b. 190 T-H.

5) faLESr IR H ARt v 7 — IRECR IR Sy - BUEEIG Y - JLREIAFSE 02 (—i s B A
WVEINL RS, ZNRILY « BNALY) , S28EE, T 3VEal 7 /v a VEEICE T 5 E4
JBORERTEFA. 210 TH.

6) faLEST IR H AR B IE v 2 — I EORRE Sy - BTG Y - JLRIARSE 02 (—% IR
TR, BAKR) , SM2EE, KT U7 B ROINLIHIRIC 1 2 A TREOTR O HERL .

7)  tELES R A AR v 2 — I EORERRE Sy - BTG Y - JERIAFSE 02 (R - K
FRFRL, REER) , S0 2 5, T2 VMM OROKRFZ BT DR & K-OK-HERE
W oTFSrEL. 200 TF.

8) AHIEA : B H AU EREA I v ¥ — @By - BBE5 Y - LEFZE 02 (—% - Bk IR
SR, JNETEN) , B2, ZERNMELE WU 7T 5 v 21281 2 ik Ik
B OFAEPRENT. 200 T-H.

9) AHEA : B HARUHSEREM It o ¥ — Ll BORIR Sy - BRI Y - LRSS 02 (—% : BB A
BHESE R, ERERIOAS) , S 2 FE5, REICBIT2AEAK T v B LA OENEIRE & fiEdE
HEtE DR, 200 M.

10) ARHEA : & B AR TS > & — @ EOREE Sy  BEE Y - 35RIAFTE 02 (—i% @ JuK
2 BIRTEY) , ST2EE, T T A KIET =T a Y OVHERIEEWE R L OUKiE B
A O FEFHm. 200 M.

11) ARHEA : 8 B ARV o & — @ EOREESy  BEE Y - ERAFTE 02 (5 F : LMK
FRFPE, @IEAE) , BM2EE, GEMTMEE A 0T TAT v I ORI 2R
PEA K T ~5.2 5%, 200 M.

12) VE)I 3 BR B AR BRI o & — @ BOREE 4y - BTG Y - JRRIAFSE 02 (% - BRERK
%, BROZEER) , A2, KUEEENCKHLT DA HE O R AT RE e HERFE BT . 200 TH.
13) a1 BR A ARWEIRER BRI SR o & — B BORRE Sy - BERTE Y, - JEEAFTE 02 (% - REE K
5, HTES) A2 AR, BRH ARYEIC IS 1T D AR R E BN R SR T S A B O FTREE ¢ RRIE

EBrlC k57 7 —F. 200 FH.

o W EIREAD
1) BME "  AS/MARFEER R ¥ — (EEEEE YR T80%)  (2018~FifE)
2) fELES  RERKFEHMERKE S AT AERMEPHEER KEHER(EF

(5) ATETEE)

o PREH

1) fEES AAMERBRESHESR (2017~3iE)

2) fEEEST : 2020 AR A ORHIEK(LTFRE 67 M A T A4 UES KRRFATEER (2020)

) RAMET: BAZ v ar 7y raZE8 (&ih) (2010~BifE)

4) EAEET : International Conference on Thermochronology, — Standing Comittiee member (2016~

1£)

,47,



5)

6)
7)

8)

9)

10)
11)
12)
13)
14)
15)

16)

1)
2)
3)
4)

5)
6)
7)
8)
9
10)
11)

12)
13)

14)

15)

16)

RREET « BAHBRGRER Z#HE EAMERE 7 v a v RELHHEENEFGRIZBE (2019
~BIfE)

RAEES . AP ERmEHESE (2020~31E)

EAEMET . 1G U(Internatlonal Geographical Union) &[] 43 FF<> T A G (International Association for
Geomorphology)/NEEAZEE (MIZBEK) (2020~Hi{E)

FAYER1E - : INQUA(The International Union for Quaternary Research) /NEESEE, (2020~3i7E)
R+« PAGES((Past Global Changes)/NEE 2SS (2020~F1E)

EREHET . AARPINIRESIF A EA S (2020)

AHEN : 2021 FEREHEFRMERES RETER (2020~Bi1E)

FE)Il 3 : Limnology Editorial Advisor (2019~¥i7E)

7)1 3 . Water Editorial Board (2021~¥i{E)

B E 0 BAIS FTHUE 2 T SRR (2013 ~37E)

GpE " /T YT - T 7 HERE AR A Z B4 (Coordinating Committee for Geoscience
Programmes in East and Southeast Asia: CCOP) HAENZESZB/AAREREKZLZESZEZE (2006~
BIfE)

B E . International Union of Geological Sciences, GeoHazard Task Group Z & (2017 ~5i7E)

FEATEE

S R R E RIS TRU S ILEE - Ay HIRBRF M E R (2018 ~EBIfE)
RAREEET - Abbetbifges % v b U — 27 W R{EES#HEE (2013~5i1E)

BT« A= T o REHEZE S £H (2017~8UE)

BT« ENIAFFEBRIE N B AR 1 A 70 B R, BT BR 5% 100 22 7 1 A i 9 v 2 L B
REBEEE (2018~F(E)

'E

'E

U

\

BAET ESIOFERTE N B AR A JEBA S g Lo FJE B % - BRI Z B (2021)
EARMIET BB ER LM [ 247208 T STEM 08 25| L L 51 (2020)
EREET EM%ﬁé%&imiwﬂﬂ%ﬁ$F%mE]Em%ﬁ% R A BT TR R 2R
=] lCBIT A5 (2019)

BREET A REEFEESEMEER (2020~3/E)

BREES . SRR HFRETF IR ENSZEE (2019~8i4E)

BARMWET - SR TEEEEYFT CAHEMEEARER (2019~817F)

ERMWET  BILKRFEF A N—VT A IRBRREESA =277 ¢ 7 (Fpafl) SMMEHEZE R (2020

)
AHEEN : Va7 N7 X —FRBEEHE (2019~3LF)

I i BREE AR A SR A S SR M 7 L — T2 (BFEEEY) MEEE (2015~
1£)

P W7 Ly VPR ERBE A FE A ES [0 2 45 b 3R IR S A1 I B bk A i A 27
Z5B (2020)

I R B S EMNE R, AU BEMERELZESEmFAE B K NEHEEFE
ZEAEIFEAER - FmiHMhZER (2020)

I 2T Ly RU X MREERE (RKEE - VUKERZBHE 24) (2020)

:
&
A o

,48,



17)

18)
19)
20)
21)
22)

23)

Pa)Il - # : Journal of Environmental Management, Landscape and Ecological Engineering, Sustainability,

Water & aea (2020)

BpE — : = £-5 SATOYAMA iFi2ZE B (2015~5i1E)

BWHE BB EEZ o7 KA ¥ — (2015~HI(E)

BRI R /M S R o 2 — T 2 JRZE B PE OB BRG] 77 R /31 5 — (2017 ~Hi1E)

B E . UNESCO/ 7T v = — L 5 i o [E RS POE = 2 B 2l MR Z B SZ B (2012~3U/E)

Bl E. . UNESCO-MAB (Man and Biosphere: A & ZA=#[&) 35 X TN UNESCO-Biosphere Reserves
(AEWEREX) W7 U7 - W7 U7 #iK A7 P — 38— (2004~BifE)

BRE . A RTT O = L) T IIMNBLOT v a— VRSB EIC T 2 KBS (Water

Colloquium) ZE (2006~5/E)

[ A& BR B fr k]

2)

3)

4)

5)

6)

7)

8)

9)

10)

SRR SC

Inoue, M., Takehara, R., Hanaki, S., Kameyama, H., Nishioka, J. and Nagao, S., 2020. Distributions of
radiocesium and radium isotopes in the western Bering Sea in 2018. Marine Chemistry, 225, 103843.
Inoue, M., Takehara, R., Takikawa, T., Shirotani, Y., Morita, T., Honda, N. and Nagao, S., 2020.
Circulation paths of 134Cs in seawater southwest of Japan in 2018 and 2019. Journal of Environmental
Radioactivity, 223-224, 106382.

Inoue, M., Shirotani, Y., Morokado, T., Hanaki, S., Ito, M., Kameyama, H., Kofuji, H., Okino, A., Shikata,
T., Yoshida, M. and Nagao, S., 2021, Kuroshio fractions in the southwestern Sea of Japan; implications
from radium isotopes. Continental Shelf Research, 214, 104328.

Itono, T., Kashiwaya, K. and Ochiai, S., 2020, A Study of Sedimentary Environments Based on Long-term
Observation in a Small Lake-catchment System in Central Japan. Environmental Processes, 7, 615-630.
Iwai, H., Yamamoto, M., Matsuo, M., Liu, D. and Fukushima, M., 2021, Biodegradation and structural
modification of humic acids in a compost induced by fertilization with steelmaking slag under coastal
seawater, as detected by TMAH-py-GC/MS, EEM and HPSEC analyses. Aanlytical Sciences, in press.
Kaeriyama, H. Fujimoto, K., Inoue, M. and Minakawa, M., 2020, Radiocesium in Japan Sea associated
with sinking particles from Fukushima Dai-ichi Nuclear Power Plant accident. Journal of Environmental
Radioactivity, 222, 106348.

Katsumi, N., Kusube, T., Nagao, S. and Okochi, H., 2020, The role of coated fertilizer used in paddy fields
as a source of microplastics in the marine environment. Marine Pollution Bulletin, 161, 111727.

Katsumi, N., Kusube, T., Nagao, S. and Okochi, H., 2021, Accumulation of microcapsules derived from
coated fertilizer in paddy fields. Chemosphere, 267, 129185.

Katsuta, N., Naito, S., Ikeda, H., Tanaka, K., Murakami, T., Ochiai, S., Miyata, Y., Shimizu, M., Hayano,
A., Fukui, K., Hasegawa, H., Nagao, S., Nakagawa, M., Nagashima, K., Niwa, M., Murayamai, M.,
Kagawa, M. and Kawakami, S., 2020, Sedimentary rhythm of Mn-carbonate laminae induced by East Asian
summer monsoon variability and human activity in Lake Ohnuma, southwest Hokkaido, northern Japan,
Quaternary Science Reviews, 248, 106576.

Matsumura, M., Sasa, K., Matsunaka, T., Sueki, K., Takahashi, T. and Matsuzaki, H., 2020, Contamination
assessment of chemical preparation rooms for 1-129 AMS, Analytical Science, 36, 631-636.

,49,



11)

12)

13)

14)

15)

16)

17)

18)

)

1)

2)

3)

4)

5)

Munemoto, T., Solongo, T., Okuyama, A., Fukushi, K., Yunden, A., Batbold, T., Altansukh, O., Takahashi,
Y., lwai, H. and Nagao, S., 2020, Rare earth element distributions in rivers and sediments from the Erdenet
Cu—Mo mining area, Mongolia. Applied Geochemistry, 123, 104800.

Nagao, S., Terasaki, S., Ochiai, S., Fukushi, K., Tomihara, S., Charette, M.A. and Buesseler, K.O., 2020,
Desorption behavior of fukushima-derived radiocesium in sand collected from yotsukura beach in
Fukushima Prefecture. Analytical Sciences, 36, 569-575.

RRM - SFRER - A, 2020, JLBIE)KRIIAKIZ IS 1T 2 LB K RFKIZ IS
% BRI B K O bR SR RN RAELAR & 2 OETHER. ik, 69, 707-714.

Nishimura, M., Matsunaka, T., Wang, J., Matoba, S., Tsushima, A., Zhu, L. and Izutsu, Y., 2020, Sources
and behavior of monsoon air masses in the lowest-latitude region on the Tibetan Plateau, and their
paleoclimatic implications, Palacogeography, Palaeoclimatology, Palaeoecology, 554, 109750.

Ochiai, S., Tokunari, T., Suzuki, T. and Nagao, S., 2020, Transport processes of suspended and riverbed
sediments inferred from atmospheric radionuclides in the Kumaki River, Transactions, Japanese
Geomorphological Union, 41, 313-326.

Takata, H., Aono, T., Aoyama, M., Inoue, M., Kaeriyama, H., Suzuki, S., Tsuruta, T., Wada, T. and
Wakiyama, Y., 2020, Suspended Particle~Water Interactions Increase Dissolved '¥’Cs Activities in the
Nearshore Seawater during Typhoon Hagibis. Environmental Science and Technology. in press.
Yamamoto, S., Hubert-Ferrari, A., Lamair, L., Miyata, Y., Ochiai, S., Nagao, S., Miyauchi, N., Yoshida,
K., Fujiwara, O., Yokoyama, Y., Heyvaert, V.M.A, De Batist, M. and the QuakeRecNankai Team, 2020,
Organic carbon accumulation and productivity over the past 130 years in Lake Kawaguchi (central Japan)
reconstructed using organic geochemical proxies, Journal of Paleolimnology, 64, 365-377.

Yamamoto, M., Iwai, H., Matsuo, M., Liu, D. and Fukushima, M., 2020, Mechanism of the elution of iron
from a slag-compost fertilizer for restoring seaweed beds in coastal areas — Characteristic changes of
steelmaking slag and humic acids derived from the fertilizer during the elution process. Aanlytical Sciences,
36, 545-551.

A AL - B - s E

Matsumura, M., Sasa, K., Takahashi, T., Ochiai, Y., Matsunaka, T., Yokoyama, Y., Gao, Y., Hashimoto, M.,
Sakaguchi, A. and Sueki, K., 2020, The Performance of lodine-129 AMS measurements at the University of
Tsukuba in FY 2019. UTTAC ANNUAL REPORT 2019, UTTAC-89, 16-17.

Matsunaka, T., Nagao, S., Ochiai, S., Takahashi, T., Matsumura, M., Sueki, K. and Sasa, K., 2020,
Anthropogenic iodine-129 depositions at the Japan Sea and Pacific sides of the archipelago, during 2017-
2018. UTTAC ANNUAL REPORT 2019, UTTAC-89, 18-19.

RR - 8, 2021, JedisfIEANIC X 28R B AR O REEMEAT - HUBRI O ATk SAE
X, 2, 64-65.

R, 2020, 00 FRFEIRIC X DR F MM E ORIRHERE . RAAOKERBITRE, 43(9), 317-
320.

Ochiai, Y., Sasa, K., Tosaki, Y., Matsunaka, T., Takahashi, T., Matsumura, M. and Sueki, K., 2020, Regional
dependences of '°Be and 3°Cl concentrations in rainwater. UTTAC ANNUAL REPORT 2019, UTTAC-89,
14-15.

,50,



6)

3)
1)

2)

3)

4)

5)

6)

7)

8)

9)

10)

11)

12)

13)

WA - WIS - At - REMW - PHREREL - fRE %, 2020, HEREHY) O BEPEREHE -
BEACRRE - M BRARF PRI LS Sl B DOPKA N FHEE DR . B ILWRSZ LA VT T HFJERCEL, 17,
7-12.

FRFER

Bat-Erdene Ariunsanaa, Nagao, S., Fukushi, K., Sakaguchi, K., Matsunaka, T., Seasonal variation of

dissolved trace elements in Lake Kiba-gata. The JpGU-AGU Joint Meeting 2020, On-line meeting
(2020.7.16) .

FEARFERE « J BWER - FrIRSeRR - SEATRA - IRABRE - )RS - S5 AW - iy % - =

AREHML - BB, Ra-228/Ra-226 bt & Cs-134 JREED D A7z B ANER FEIk R JE O ETHRE, H

ABHHMEFEH 64 [RTaws, KK, 4> 71> (2020.9.9-11).

Inoue, M., Migration of Cs-134 in the northwestern North Pacific Ocean; implications for water circulations.

Joint International Symposium: Challenging the Research Development and Collaboration, Kanazawa

(2020.11.30-12.3).

AU - UASER - B - B PE, KT X 2 R T S HENRIR S W T O S e

REEZEME « EEM R OVHOERH HPSEC I X S MiRt. HARGHT LR 69 Fx, AR, A 74

> (2020.9-16-18) .

EIEAM, B S T HENE O K RIS AT R 53 B D EOCRE N OV T BRI E O 28 . RASy

Wb P 69 e, 4R, A 74 (2020.9-16-18).

BHAM, TAXUEa—T 47 GFF % HOToETFRER OBy B & 188 R 31T 2 8k AEWF

MPE. AARDGHEFRE 69 2, 4R, 4274 (2020.9-16-18).

A AR - B - B PF, AR T ZIRAEIT X D HERE ORI HERE O g KR A
O HOERHEZA L. ARG E Y=, K, 474> (2020.11.28).

A « Rodrigo Mundo + i, 17K O LB RRLKFESE (PAHs) OAFTEIRREIC &

EIEFEARMORE. IAREMEYS, KR, 4> 71> (2020.11.28).

Iwai, H., Separation of polycyclic aromatic hydrocarbon associated with humic substances. "Chozen

International Symposium on Understanding the Transboundary Pollution along North-South Transect in

western Pacific region", Kanazawa, Japan (2020.12.2-3).

B, SRERAL D OFRIRTTE T I D IR ORR. ARSI 5 181 [FIFRFGEH K

&, A I4 v (2021.3.17-19).

B AR - B - B FE, B T 7 L HENE AR U 72 i AR B — HE AL e

e DA B B2 DR A T 7 OFERE & SRt —. BARSHHSS AR 7 L 5l - 94T - f#

Hrife MEFREITEMFRLIRIC L D A7 7 OWEELE £ OF M - o), 74
(2021.3.18).

BILRENE « H BRESR « FEARTERE - GEATAE - WA B - MRSeA - HREEC « = AREENR - &

ZEAN « RREMM, 24Th/28U LLOZERI A D b e AR ORL FFRE. B ABREHME 25 64 1

Fhime, KPR, 474> (2020.9.9-11).

IR E - A - GHERER - BH % - OEFT - REW - Wk K- ZIiET - Iir

PEE, MIFRIEOSOUEE~ D% T 0 X DM, 2020 4 HKEBEFES, T4
(2020.11.27).

,51,



14)

15)

16)

17)

18)

19)

20)

21)

22)

23)

24)

25)

26)

IEgTE L - 5A B OMERBR - BE O T - BAEFIT - KRB - vk B - AT - I E
VA, MRUER IR O Sk O KA & D 258, SRR FENITEE S TR E 258 RIS &
F RN (20 2) ) dmERY: , AT A > (2021.1.18).

Matsunaka, T., Temporal and spatial distributions of polycyclic aromatic hydrocarbons in the Sea of Japan.
"Kick-off for opening for Alumni Association & Japan-Russia Joint Symposium 2020: Inter-University
Exchange Project", Kanazawa, Online (2020.9.29).

Matsunaka, T., Nagao, S., Mundo, R., Tanaka, S., Inoue, M., Tang, N., Suzuki, N., Ogiso, S., Yoshida, M.,
Hirohashi, N., Ando, H., Morita, M., Hayakawa, K., Environmental behavior of polycyclic aromatic
hydrocarbons in the East Asian marginal seas. "Chozen International Symposium on Understanding the
Transboundary Pollution along North-South Transect in western Pacific region", Kanazawa, Online
(2020.12.2-3).

Matsunaka, T., Seasonal variations of PAHs in the coastal region on the Japanese side of Japan Sea.
"Understanding Present Environmental Situation of Marginal Sea (III)", Kanazawa, Online (2021.3.10).
P « RS - WL - AR - SRR, Sl OJRFEFEE R C-14 O3
& ENRR AT, O RE R ENRE - BRI R v B U — 7 JEEAFSEALA 2020 EEA U T A VAR
s, <UL, 74 v (2021.3.15).

BT « RRAH - 5A - IETEE - GHEmERL, I - UK - RIS T DIEF A
WORE, 2020 4 A ARER(L AR, AT A2 (2020.11.20).

Mundo, R., Matsunaka, T., lwai, H., Inoue, M., Morita, T., Nagao, S., Surface distribution of dissolved
polycyclic aromatic hydrocarbons along northeastern Japan Sea and Okhotsk Sea. H AKHIER({b22 5 67
[ 4T A e, AT A (2020.11.12-21).

Mundo, R., Matsunaka, T., Iwai, H., Ochiai, S., Nagao, S., Spatial-temporal distribution of polycyclic
aromatic hydrocarbons in seawater at West Nanao Bay, Noto Peninsula. H AHIER(L =S5 67 B4 7
A UHER, AT A 2 (2020.11.12-21).

Mundo, R., Matsunaka, T., Iwai, H., Ochiai, S., Nagao, S., Spatial-temporal distribution of polycyclic
aromatic hydrocarbons in seawater at West Nanao Bay, Noto Peninsula. H A{b522 3T 850 2020 44
bt R & & WFFEsE RS, AT A 2 (2020.11.20).

Mundo, R., Matsunaka, T., Iwai, H., Inoue, M., Morita, T., Nagao, S., Oceanic currents driven PAHs surface
distribution differences in 2017 and 2019 at northeast Japan Sea. "Chozen International Symposium on
Understanding the Transboundary Pollution along North-South Transect in western Pacific region",
Kanazawa, Online (2020.12.2-3).

Mundo, R., Matsunaka, T., lwai, H., Ochiai, S., Nagao, S., Spatial-temporal distribution of polycyclic
aromatic hydrocarbons in surface water at West Nanao Bay, Noto Peninsula, during 2019-2020. "Chozen
International Symposium on Understanding the Transboundary Pollution along North-South Transect in
western Pacific region™, Kanazawa, Online (2020.12.2-3).

Nagao, S., Tahara, R., Goto, A., Hasegawa, T., Ochiai, S., Downward variation of 3'3C and A'C in riverine
particulate organic matter at Kumaki River, a small river in Noto Peninsula. The JoGU-AGU Joint Meeting
2020, Online (2020.7.14).

Nagao, S., Sakaguchi, K., Matsunaka, T., Ochiai, S., Katsumi, N., Variaiton of carbon isotope (8**C and
AYC) of organic matter in suspended solids at Lake Kiba-gata. The JoGU-AGU Joint Meeting 2020, Online

,52,



27)

28)

29)

30)

31)

32)

33)

34)

35)

36)

37)

38)

39)

(4)

1)

(2020.7.16).

R, REREE /NN 31T 5 BB e A Y ORBATZEE). A AR B IEE 2 i S 5 100

[E] i) R OV AR RHIF SR 565 110 [E1B4  (2020.11.16).  (FAFFa i)

Nagao, S., The outline of chozen project and science under the COVID-19 pandemic. Joint International

Symposium: Challenging the Research Development and Collaboration, Kanazawa (2020.11.30-12.3).

RS « FEBEZIT - %G1 - R - A, RER: B/ INAT) 1| O S RE A HEH) D I HY

ZH). GUPRFILFEITIEE S THEE IR E 230 R KT 23 (2o 2) | AbifEE Ry

Fr 74 (2021.1.18) .

RRaA - BRI « S AR - 58 3 - GHEREHRL, ) rE s i 2 ik s & L7

WEENRENTIE. WFEEE TEERS S v AT AORHA—< L F 27— VWH5E Lt aiBg ), ki

ERZEARIRBEOTIERT, AT A >~ (2021.1.26) .

FR#h, CREE TR S EKREL S 7T v, 8 4 B8 BT, SIRKY (2021.3.2) .
CEHIE =)

Nagao, S., Charkin, A., Semkin, P., Tischenko, T., Lobanov, V., Fujita, A., Sugimoto, R., Ochiai, S.,

Sunmarine groundwater at Nanao Bay: Field research results during 2018-2020. "Understanding Present

Environmental Situation of Marginal Sea (II1)", Kanazawa, Japan (2021.3.10).

Nagao, S., Research activities of Institute of Nature and Environmental Technology, Kanazawa University.

"Workshop on Environmental Issures: Latest Advances on Public health and Environmental Pollution",

Kanazawa, Japan (2021.3.29).

wAMd - IS - MEE - PHRERER - W EE - BRI - KRB, HERIW O PERL

il - WALREE A2 W7ok A X NBREOE T, 2020 BT K E - HERLAAFZEET SLE

FRRRES, T4 (2021.2.27).

wad - REWMW - PHEEZR - BHEEE - #HEAEGS - D R - SRR - BRE -, B85

W5 L OVEE IS OW)IAKRIZE T 2R v U AOBATEIRE. HUREBRIEEIE - AT«

v U — 7 LRIBFTEILIR 2020 FFEEA VT A AERIE R, AT A > (2021.3.15).

[ HAET- - BRI - ARTTAB - 30 & - BFRURE— - R)IEE— - & W - BIRMEF - B2

Ak, AR T 2 B v U AOBIREAEY. A AR )ER 2021 FROER, A T4

> B (2021.3.19).

PrIsenk « HF ERESS « FEARRERE] - At - FREEC « ZAREHEW - BH % - ANHET -

BP9 N - R R, 4Cs DZERI AN & BT AL REEAL T SR B 1 DMK TE SR . B AR

2 64 IR RS, KBk, F 74 > (2020.9.9-11).

VIR sER « HF BRER - b - RGN - BE 7 - ANHE - BEAME - RE H - =AE

FRER - PaE W, Cs-134 DK 0> D T ALVEE BOE AR 3 1 VKGR . B AT

FRKERE, B, A T4 v (2020.11.27-29).

e - A - R 8 - REWH, KREHRESERRE Be & 210Pb & HIV 72 Rk -4

KGRI EB U o Bk OEEILE. A A LR 64 Blatim=, 4> 74 > (2020.9.9-11).

W FEAS i
R 5E

R - PERER e F 3 SR At - JLMBORARE Y, SRUCHERE, W7 U7 ORK - PR -

&

,53,



2)

3)
4)
5)
6)
7)

1)

2)

3)

4)

5)

6)

7)

8)

9)

10)

11)

O EBEFE A BRBE IR SR O I, AR L~V B RE SRR, 1,000 1.

R, F B BRI B T 51K L ~Lt o0 AOJEYERE B L OVE Y/ E 5 B O fEAT .
IKEERFIE - BB HhE

I ERET BV D AT A AR O ENER. KEE - BEHE (KRZEN)

P - AR R O JRIE F O R C-14 D43 ATELPH & FERhRR BRI, B KT CRATET)
PP 0 BAHE S KPEEICRIT D DI B FROLE). HR KT (B A

R o HKEEOJI KD Cs-137 8 LV I-129 B OB RANZEL. wEE KRS (BiLzEdh)
AT R - Sk D OTREIRA. bR (BEER)

E[FERFE - R CCRA)

FRH B A AU ER A S0 o ¥ — B BRI Sy - BB - JLERFZE 02 (A m o7
BT 57 I —HH S, A, Charkin), 50 2 R, BR H AR IR 3610 2 Iy K 0 FEfE
4. 1,190 TH.

FR « 58 0 AYHEER It o 7 — Sl EOR R Sy« BBEE Y, - SLFEIAFSE 02 (i : =T
FRHGEFL R, Olga. V. Nesterova) , 5F1 2 4R, Bf H AR EHEREY) (235 1) 5 B8 O oA
K. 210 FH.

F R B A AR R IE & o & — EBURGRE ) - BUBEIE Y - JL[RBFSE 02 (—#% : Quaid-
i-Azam University, Riffat N. Malik) , 5F1 2 5, ¥R X Db~ 7 v I OMEHERD IS
2 R ARG Y (POPS) O R s R . 210 1.

R - B B AR ER i 7 o & — Ol BORRREE Sy« BETH Y - LR 02 (—ik - B
JVESLREE, Ochir Altansukh) , 0 2 4R, Wit oo AN TEENNE o D UWIHTEAKE ~ AT 285
fili. 210 9.

Rl - B B AR R gt o & — ol BORRRE 5y - BTG YL - JLRIAFSE 02 (% - AR
MR, BEREA) ST 2 4, BRI b~ A s a T T AT v 7 O HIEORENL & B
REHEE. 200 T-H.

FRMAN B8 B ARUHEER A It o 7 — B BORRE Sy - BBEE Y - JLEMFZE 02 (—% « BURK
2, CIREZL) , B 2 R, KRR 2 WIS BT BT T v 7 AR
200 FH.

FRBA B B ARUHEER ATt o ¥ — B BOR R Sy - BiBEE Y - JLEMFZE 02 (—% « & ILK
2,00 $h) , B2 EE, HEOMFE N L —Y—% H T H S RO KB AL & PR R R R O
4. 200 TH.

FR# - B B ARUHE BRI S0 o ¥ — B BRI Sy - BBEG Y - LEFSE 02 (—f% - Rk
Uk E) AR 2 B, NOM D BRI -E e AR M LT — 2 _— 2 OiEFE. 190 T1.
FRH - B A AMHBER AN It o ¥ — B BRI Sy - BRI Y - LEAFZE 02 G IRER
Lo WEH) o, AR 2 R, W NE - BHENE OB EHEREY) T 28R 05 B R IR LK SE (PAH) D 4y
#i. 140 TH.

FRBA - BR B AUHEER A It o ¥ — @ BORE Y - BBE5 YL - LEAFZE 02 (9t @ =
TRET BT —HEEE, V. B. Lobanov) , R0 2 4R, H ARSI D BTG Y 0 SRR
. 540 T-H.

F R - B8 B ARUHEER RS0 o 7 — Sl BRI sy - BBEG Y - LEIAFSE 02 (BFgtdE s ¢ b

3

,54,



12)

13)

14)

15)

16)

17)

18)

19)

WHERT, BEFT) , D255, REEFEDE NIRRT T8 (20 2) . 540 T
H.

e ERER B A AMREER BEESE & o & — Il R AR Sy G Y - JLRIAFSE 02 (—# : Auckland
University of Technology, Stephen Archer) , 45F0 2 41, B TERERE D S A7z H A —= 2 — U —
7 v R Bk oY IS . 210 T-H.

RS ¢ BR A AR SEE v 2 — SR EOR R Sy BUBEIG Y - SLEIAFSE 02 (% - EER
2, EWERA) , B2 K, BAROETENFEIEKICBIT D Cs B E A Kl 5 BN O E &
AREAf. 200 FFH.

RS ¢ BR A AR RISt v 7 — LM BRI Sy - BUEEIE Y - SLRIAFSE 02 (% I RR
2, R K, S 2 EE, MMICBIT AU U T A7 OB E BARYER L O LiAFSE. 200 T
M.
FEPER ¢ B B ARWRIRER A T8 o & — @ BORRRE Sy - B Y - SLRFIE 02 (—i% « [ESZhF
JEPHIEIE N A 0D S8 088, REARIE—RR) , B2 5, B U A 137 2 Hv iz B ARRRE K
DOIFER BT 298, 200 F1.

b ERER B 0 ARWEIER AT 2 o & — A BORERE Sy - BRIE YL - SERIBFSE 02 (—i% © AR
FIVE WA W BREASET, AT |, A 2 5, B ELER B W TRl S 7@ s
B — IS TR R YE | & 7 A D B ARYE R QUKD D O % 5-0HEE. 99 TH.

WA« BR B AR AT IE v 7 — S EEOR IR Sy - BBEIE YL - SLEIAFSE 02 (% BN
BRE, BN, AR 24EE, B L BARO LM/ B #iFK & RO AE/ER &
EAF A O ZE). 210 T,

AT ¢ B B ARUHEER A S0 o 7 — Sl BOR R Sy - BBEE Y - LEBFTE 02 (—% « B K
LM ), A2 R, REECERICERIT S 1950 4R LI R iRk i Sk o PE = v 3% 129
DU A EAE). 200 T-H.

AR ¢ B B ARUHE BRI S0 o ¥ — BB Sy - BEEG Y - LEIRFSE 02 (— % R
¥, RBEAST) AR 2 R, WERMEREY P O E TR RIS < 1950 FLIE ORI
BB EAERIGYE & EID O BB, 200 T-H.

(5) A5 TliEE)

1)
2)
3)
4)
5)

1)
2)
3)
4)

T E)

FRH . A AEHEYE FSE (2015-Bi1E)

RRE#M : AABHEYE FSwmEZE (2011-B1E)

RRE# - [FEREREEYE Y2 AASH R (2012-BL1E)

FREwdh © B ARBSHES2 [Journal of Nuclear and Radiocehmical Sciences| fREZLE (2016-Bi7E)
HERER : BABOHEYS THGHET) wmEEZER (2019-BiAE)

FEEIRE)

R - /MAER SSH @ ZE SRR (2011 ~BifF)

R R REEEANT R P SO seBR R B e R T R B S & A (2013~8i4E)
FRB - VBRI ST O iR B R E  (2019~Bi1E)
ERwh - K x v b U — 7 ik HEasZ e (2016~3i7E)

,55,



5) EREM  GLRTREFEIE < ERR SIS SRR (2019~8L7F)

6) RRE : HE K RKBEM AT #HSZEE (2019~8LF)

7)  RREa o BRI ECE R BRI B SRR L RIA HEE Z B aZ& 8 (2019~F7E)

8) REalth : HU K FHIN R ERE - AR >~ MU — 7 ELAGEE ZESEE (2019~
1£)

9) ERMt : R RREEARLAER Y X — T RSV U —R—FEE (2019-~HI1E)

10) EREh  BRRFERKMEENSCHT EEREAREE (2019~Bif)

11) RR#th « AbEE R R PP ER R BB A 7ERE - RFEBBRER PPN s Z B AL R

12) ER#Hh - A HERRBE S5t EEEZERER

13) ERah A HERRE S5t ANFERBRZER

14) RRE#A - A7) BRRE 2 E i #Ha LR

15) RRath . )| RERE U IE RN EZ B S ZER

16) EREmth - )RR KEERNEEREZR

17) FFERER - m)IR TEREEH O S EWE O RN QR BHAN eSS (2018~3L7E)

I

(1) Firam

1) WLHEFRE], 2021, HAHIGME O@EIZI T 5 B ARGEPGEFE IC OV TO— B8 —#EmRE 2

)
1)

2)

3)

4)

ANEGERIEIH Th 2 HARGEHRI ZED T2 LB L CT—. HARWEERNIZE, 52, 93-109.

ERIIRES
[ e IR TY - AR B E T, BHAERRSRICK T D EIRE O RE— S W R T H

SRy Ty BAEMAERNC—. %5 BB B ARMESEREEMCE o 7 —@# M RS —~ v
AU L TRT T OREAS -WTiERZ2 0 COBRE L TORE] | SIRKFEERBIER KR
B, 4R (2021.3.12) .

A, BHOAEMSZEEZ IO EARORERESTEE. 5§ 5 MR A AUHIEREM I
K — I BT —~ AR A THT U7 OEMNES -H TR RO HRE L E DR,
EIRK T HRBFRGERI, &R (2021.3.12).

RS, RIS A RFEOWINA v Z— vy T A U H— 2y TBRINFAED
Bk TR~ REEOD N O A TE b~ Ty a— Wit REES v ¥ —2 2 v 7 10 8
AT VRV T L 110 EFOWN T 0 7T L5002~ Tl , BIRKFHRE S KESM,
43R0 (2021.3.13) .

AR, HERFOWINTFET 4 — NV REET 07T L8 Tora— A WREES L F—0 Ty
710 FEREY VRV T L 110 EROWN 70 7T L5002 ->T) , SRKRFEARBFEK
A, AR (2021.3.13) .

,56,



A ZEaEIEER Y

[ K&UBR B rE ]

(1) BHafrses

1) FERRYRE, FEEERFE (C) —ix (&), KEERNIKLZ AW REKIGREIE R K AT Al
5.z DR RN, AR, T30 A~ 2 AR, 800 T-H.

2) BJIFn—, BkEkAIpEZE (BRER) (&), ZRATBFRRICKFBEOBEE KL &R & ORRRIZET
L BRI TE, 1NFFE, R 29~ 3 4, 4,100 T-H.

3) WJIFn—, FAEAFsE (B) (#iBha), BREEHLFMEIC X 2 K& 3 EEO R LEEE L LTox
7Y —AEZO mRNA ((8F : FR#H2), 5%, SRocF~4 45, 200 M.

4) kR B, BMAEgE (B) (Bh4), BT T v Y L OO BRSE &S IS EE S < #kL
TAERRFEO L FREhRE AR, KR, FRk 30~5Fn 2 5, 3,100 T.

5) i E, BT (C) —ix (&), 1EMMEHR L AT 5 RATEEE FIRRICKFHORIES
RAT & mtERi il (3 - B3 By, 3, TRk 30~45F 2 £, 100 T-F.

6) JEF EE, PREAURFIE (BtR) (e, ZRFEHRRINKFEOEE RIS & FIE & ORRICET 5
BRFEMFZE (3« F)IFn—), s, PR 29~afn 3 4R, 100 TH.

(2) WFZEBRE %

1) FERRTRAE, SREMBRBIELG, BUREREIZOE O UL LFERR D O v N DR~ O BB 5 i
78, SR 11 H-2410 A, 1,500 FH.

2) HFEE, EAMMEBREIEAR, 77 KEEMH K PMas 1Z X B FANE O KKVE ~D BTN, ik 30
~AF 2 AR, 1,000 T

3) i W (M B, WIRZEBIE, T YT s B 1T D R IR TR B O R A
N OMEREY A 7 S B3 2478, FEEF, S 2 4FEE, 790 TH.

4) BE B, WNBEFIEEIR, WELEHSEY A FV AL T ¢ REE FICBIT B BETHE L RS IR
RALAKFE & R & O EAERIZEET 2098, %0 2 £, 750 TH.

(3) FEL[FIFsEE

1) FERWRE, NPV =v 2, =7 a YRR EAS KO T v Y VREICEE T A 0FE, ST 2
R, 1,250 TH.

2) FERRURAL, FRSTREERIRENRE o G R > b U — 7 HREIWFSHLE, B AR R OBLIEIC BT 51
SR TR AT R DB o U LRE ORFEE Lk BEOHEE, B2 FE, 150 FH.

3) MR, A HUEKEREEFARICET TRINREREE Y LTS, KRXILE B RME O AR TO
e - WA O 72D O~ VT ZERNARIEOMSL, S 2 F .

4) ERIRAE, ST MRS, A X AN A S OFE - BREICEET DAF%E, SN2 £

(4) ZREMFEE

1) F&ER%VRA, CREST, ARAAMECRI I ALK 3 2 A m Bl OB & 2 Ol m i 7z B HEAfr o Al
PRL 12 & 2 AERIRE OB AR OfEB & HiE, TR 30~4Fn 5 AFRAERE, .

2) K B, Btk (E), dbET U7 - HoEE BN B IR R, EE, &

,57,



2R, 2,880 TH.

3) FJIFn—, B =, AARABEILIES, FAERNDS R B AR OH i KRG G Ot — R+
WWE & 285BI IRAC KB —, B2 F5, 1,100 7.

4)  R)IFn—, REEEREEMIERGHEER, ZREFRRIGKEREZ ST HIRENES T 28 L
VBRI BRI BT D BRBDE I (U —F — i), 7T —~ U —&—, Fik 31
~F 2 R, 5,670 T-M.

5) fE B, REEHRBEIICREGHEELR, ZBRITEHRRIKEREZE R HRWERES T 228 LW
&P BT B9~ D BRBEIE FIINFGE (U — & — B Z), T T—~< A —, Rk 31~
N2 .

(i B B v k]

(1) Bt

1) KREHE—ES, e (C) (B8 , 77EBA ¥ vV EoiiE S MiRIcET 28— 7 V8%
WX D AR — (RE  REHR ) , o, E 3L F~FF 2 45, 250 TM.

2) WKRIGHE, FAERFZE (C) (&) , BIFMIETIEDLN D AT I L D ReE Mo JHEiHRS - &
TV (Uaa) (2K 5N, RFEE, S 2~4 448, 1,000 FH.

3) ENAKIEHE, FUBRAFZE (C) (JE&) , M CaREFIEIFERE DHE(LAYZASE M D E L kg ABEICER
L7chny h=romge ((R& : BO@®E) |, HMFE, SEa30~aFn 2 45, 100 TM.

4) BO®y, BB (C) (B4 , My CalREFNE ROV E M D &g ABEICEH
L7chny b= onigE, REE, TRk 30~ 2 45, 1,400 T-H.

5) BAA#E, HEAE (C) (K4 , BHFMIETIELN D HRLE I L DI E MO JH s 5
BTV (Ura) ITKDT (3K SaRErE) , o3&, Sf2~4 45, 100 TM.

(2) WroEBhRe%E

1) eaAREHRE, AMENEN EAMEIIEBRK, ~A 7 v 77 2F v 7 HROFETFHEIC L 5
B OB RIUEESER OfElr, RF&EE, 1,500 TH.

2) SKIEHE, ARMENEN FEEME 5 26 PIRKERAZ K, fovaea (BETL) %
FWT=BEGC X 275 T AU O T « BRI X 2 B oM, RF#F, 1,000 TH.

3) BREE, 7V K- BERPIREUVE (kB rEEFEHEEIMIC T 2R ITEFRRILK
FONAFET=H = TV AT JOfENr, {WFEH, 1,000 FH.

(3) I[RIFILE

1) SARGEHE, WHFRBKICEENIMEARYWEOFNERH, R T (BF) , R&&, 1,500 T
M.

2) SAREHE, MEFEAEYOREARZEM ORI EFIM, R x 2 a i o4 =27 il - flihesk, R
7, 140 TH.

(4) =ZFefses

1)  EARIGHE, MSATBOEN BHFREINIREERE  A-STEP HERERGE Y = — X, BEXRMEIERIE KD A

b L AAEJRAE FH O K BERS R FE~D S, REF#, 3,000 T-H.

,58,



[ e tolc B 5 fe k]

1)

1)

2)

3)

4)

5)

6)

)

1)

2)

3)

©)
1)

(4)
1)

2)

(RIS ¢

fELEdr, ERSEFEFRIE LS (ER L FEFZEEL (C) ) (&) , T2 I NVET /LT ML
JELDHEREMZ 1T DY 77 Db FIRRE L FEHVE, REE, Rk 30~5Fn 2 £, 4,900 T
M.

fE g, B (WFgEEEE) (FBh4) , KB FRIRIC AT 724 - HIER L0 b, (REFH,
gk 29~ Fn 3 AR, 31,500 .

fEEgr, FrehaEis (WResEiR ) (WiBha), KECEFAIR (fRF& : BIREN), 2%,
Rk 29~ 0 3 AR

fELEdr, BBAFSE (A) (RiBh4), HuF Ul T mlfg s o HUE - S e A K OB 738 12 5 <
KERBREEOBMR (3K BIREN), Ho#E, 5 2~4 FE.

ERMEET, SR (B) (B4, midBEEOMAICEM T S I 2y & o AWEEEAR
FORENL (WK - KEGEEFN), fFE, PRk 31~5F 3 £

AHEN, BT Ed), x4 =aF /4 RREHEDOE MNREHAWEASAS =2V T L%
BEEA, AFRE, Rk 31~4F 3 £, 1,200 .

WFFEBh R4 %

AHEEN, FEAME REVFER, FHTRET v 81 ROMBEFREICHT 68K v 5
L& o 2T, 3%, 1,000 TH.

AHEN, REAREMIGRAHEES, ZRAEGHEROKFZEZ GO FIRWENEEGT 28 L
MBI IRR BB B D BRBEESFEMIAFSE (Y — & — kR e) , BT T~ A 3—, Rk 31
~FN 2 R

AHEN, ALBARRERENASTIEMARE QILEDO BRERE & BSH UL Ok ~ gt
EOIEVE(L & BRI 72 A (IR PAE ) , 2020 4R, Jr4H%, 100 T-H.

LR 2 R RS

EAMET, ICHAMERASHE 3L —FH3EE, BRAARBEIREMNE L v ¥ —DOHEFERS
HEWFZEBN L, 805 T-H.

Z DA,

ERET, AARFAEEEINE 7 XEHE (BEIRE) 707 OHEREREREE ) — 4
—EBCHA L E =y, REE, M2, 900 TH. (metfoizoiik)
BREMEF, AR - TOTHELVEIA U ARHEE (S<bIA AT T) Ca—R
FHANARRR 2 — 2 THRARBRE7E TIE 2B B AR O B L - B o325, (RS, 5f2 £,
4,703,072 1. (e F#oizodil)

[ & BR B ek ]
(1) BheEbrres s
1) KR, BN (C) (h&) , FMKBICEBT 2Bt 7 LAD ANz — 9 U 3HTIc

K oEhfemRn (1% MEEF) , oA, PRk 30~5 2 45, 20 TH.

,59,



2)

3)

4)

5)

6)

7)

2
1)

@)

1)

2)
3)

(4)
1)

2)

3)

4)

5)

ERuth, e (C) (K4 , WIEMER X OWEME M ML FE 2 R L 7= B ARSI B iTifE D15
GV BE PR Ot (K3« JF BRESR) |, o4, Sk 30~ 0 2 42, 100 T-H.

I ERETE, JAEAFIE (C) (B4 |, WAFMER X OWRE MG L TE 2 R L 7= B AR ST D5
YL VEAGER DfRMT, KR, R 30~5F 2 £, 1,136 TH.

WA, IR (C) (B4 |, HEREW OB TERERE - BELRHEIC X 2901 itk o w3 H A
N NBRESCFIEOBRY, REE, PRk 31~af 34, 1,123 TH.

WA, FEAERFZE (B) (WiBh4:) , AL EEROHERY & 24 LUV O 18 R 1E T &
R (L EORE (RE  REER) |, H5#H3F, Sk 30~5F 3 £, 600 TM.
xR, AR (Ee) , HERIERIOIGZE T 5 B AMEREIE SR O FEmIE - e 2 v 3% 129
 hL—%—L LT, REHE, Sf2~54, 1,200 TM.

AL, EFRARZE (R , BEEISKRT B Sk MR BRI A5 VE K OVE MR YE~ D IS HEY E O %
B, REFH, VFAL30~5F 2 ), 1,167 FH.

I [FFFE 2
ER#M, MKANSO 77 / A, #8595 B RERIE D 72 8 O ELBA %8 & E WA BB 7 3 L O BB A
BHAE, S0 2~4 4, 300 T-H.

ZREMF T

FREwh, ESTHFERRRIEAN B RIR 7 5eBH s, & EinRIck T 2ttt v v 208
BB ORI A B & LT ARE R AERUE O o3 L OBhREAFZE, 0 2 4R, 4,075 T,
FEREikt, MKANSO 77 / A, WiEKRFEED/NAmICE+ 54858, &F 2 425, 2,730 TH.
RRMM, /A, KRGEONKEYERA, S 2 44, 1,800 TM.

Z DAl

R, FERER(LREr  HOBBORIRE Sy, W7 U7 OREA - ek - ek oo [F B A B 5T [R5
LS OFE, KL IV REFERIERE, F0 2 4R, 1,000 TM.

AP, BG REBR BEENRE - AR R >~ bV — 7 SLREIAFIEIL A (FE A IEEAFZE) |, R0 2 4R,
Fdi D JFORS S Ok C-14 DAy A RaPH & FE bR R, 2020 4R, 150 .

s, YaA v bV URY T A, DDP B AR D ERRILRMFGEAR ST T 4 v
7R, BARMCBIT 5 SBRIFEERALKEFO MG 2078, S 2 48, 500 T-M.
A, 2020 AR IR KGE - EEEB PRI LRSS, HEREW) O KO TR - Bk gEE A&
Tk A X MNEREOE L, A2 45, 300 TH.

WA, G REERBEERE « AR R » b U — 7 SLRAFIEILS (A SLERZE) |, AN 2 AR,
& 05 B L OVELHUE OWNKRIZE T D gt > U 2 0B TENRE, 2020 42, 150 FH.

,60,



R 2R BRI 5

(RS sEn)

(V) 1+

1) HETE, BT EY RSB DA LT A MBREIORR, BAREIIR E R A7 L%

2)

3)

)
1)

2)

3)

4)

5)

6)

©)

1)

2)

3)

4)

5)

B, flt (%), Myt
E#HE, KA A A Ok & EIEFEO ST B ERIMT, BAARHAUIER B AT AT 4
FRY, W (%), BERAE

gk #%#%, Interaction between water-saturated Kosa particles and polycyclic aromatic hydrocarbons (£

IARBIC IS 1T D 3 & ZERIFE ALK & O EAEMICE T 20198), ERRETFR S IER
AIEER R, Bt (A, B =

& t3m SC

TEAKAB N, HINOBREE FZER 0D 7= 6D D KRG T 1 Y )L D oyfdiite & = OACSEH RN,  HRBH 58
FER AT AERHEYERR=— A, &+ (T9), BERIE

SRR, [RlERR 2 Vo= 7 v VIR E O B & o - BRSO, B RE
TR BRV AT DRI E R 2 — X, &+ (T%), Wkt

SFURHOE, @RI L7 mE 2B WTRET LA A VI X FOFHI LR, ARBHEIER B
VAT NEREWERER -2, Bt (1), BEIRE

REFHEF, S ) B EE 2 RO T B BIRL 7 O & DRETE DT L RRRTT 1 Y L ~DIGH,
HAFRAHIZER B 27 DERY, B+ (%), K B - RAEET - fL=En

J& =&k, Characteristic and long-term variation of inorganic ions in the atmosphere at a Japanese remote
background site, Wajima (/N> 27 77 7> R4 A KOl Il361T 5 KRR PR A A By D5 Y
i & RIZENICBEI 2 41%8), ESRREFHSIIERARRR AR, &1 (REERT), & %
JUFE B, BREERLTF-RO0 I & D TEVERR R A REIC BT 2 M98,  [EEEIRGE 2R A BT IER BIEAL 7
B, Bt (AEERE), Fo% Eld)

EEERFSE

BHEIG, LRSI DRI 7 A AR &AL AT, BRI B R AT A G BR
a—2R, Fh (L5), BkRAe

TARBMHE, KREBUNLFPM2.5) & 7T v 7 1 —7R 2 /(BC)DBEEER S C B 1 D AEL L, BT
WHRY AT LDFEWENER 2 — A, Ft (%), B AE

FHARN, EYOKEED S v s ) 3 7 ZEHIZ AT TRk T HEEEE OB %, BT
HART AT NPk — X, b (B5), K 8

&8, ES-SERS VAT X B EBISEMRL -3 X ONE | A L7 PAH JEO ms B i, B T 50
HARY AT Atk a—2, 74 (B5), Rk 8

AR, KEFT 2R+ OL R L OBIRZTei) 72 CG-SERS ¥ED E & MEREM, #E T 58
HIRS AT Ltk a— 2, 5t (F5), Rk

,61,



(e BR B fE k]

1)
1)

(2)
1)

@)
1)

2)

T+
FivE i+, Study on the mechanism of bone metabolism by melatonin in aged mice, [ REM 201788 A
IRV AT DFEHL MY AT La—A, #Hit (H%) |, SAEE

(CRETS S
WAES, 7L~ COMEOEIRILIB ST 2 IE -7 F ORI, BRI
AT BEGIER Y AT Aa—R, -k (%), AR

IR

JIRTBESR, T AT H=hAORFETFHREEEICET 050, BT ARAR S AT AP EY 2 —
A, ek (), SAREHE

IWARBEH, MEEFEH TR L2 0ENE Y VXV EOREICOWT, BTFEAR Y AT L%
AW a—x, %t (%) , KOEB

[ Pt B B i dnk ]

(1) RS

1) =N EPFE, Structure changes of silicon, germanium, wollastonite, diopside, and fluorite by mechanical
milling, HABEAIERERERA&H%, Bt (B%) , ReE#ET EE)

2) GUOTANA Juan Miguel Ramirez, Petrology and metamorphic evolution of the ultramafic rocks in the
Eoarchean Isua supracrustal belt: Implications to Archean geodynamics, H#AFFFAHFIEREH K AT L
FRY, L (), RAEET (Bl

3) Sultana Afroza, Studies of coexistence mechanism between Aedes albopictus and Aedes flavopictus, H %A
Bt e st AR 27 AR, it (%), vl # (Bl

4) Huynh Quang Thien, Effects of agrochemical-free rice farming on Odonate diversity, H S5FL22HF5EF}
HARV AT 23R, il (B5) , )il @ ()

(2) &t

1) FHEMER, 2 =L Valley of the Gobi Lakes (235 1) % 5P AC % HAHERE Y O OSL & i1 b 35 4E
RINE LN TAIRIZ BT DK IB~OREE, HARRAER R X T 258K, B+

(HZ) , BT

2) JbEELEE, Formation of monohydrocalcite at temperatures around the freezing point, F ZRE}AHF 725}
HRV AT L8, &+ (B%) , ftEh (F4) , RAWET (FIA)

3) ARHEENE, 2 A7 XA FOWEZE), AREFANERBR AT L5, &+ (BY) , mtE
(), BEAEET (Rld)

4) FANKRE, B~ FU~ZHOIC LICRITHESY 2 a B8R BOAERRTFHINE, BREHFIFER AR

AT LY, (F) , m)il @ (Bl

,62,



(3) ZFEMFTE

1) FREET, L —% =37 X=X ) LA-ICP-MS ATl RIC BT 38, B L AR Y 2T A%
B, 7+ (#HY) , RAWET

2) BRAMEEE,  Er UL, ANVIAWICET LT, HLFHRAKR Y AT AT, F L
(B7) , RS

3) WMEBKME, YAaroTATyUaf Ty ZERRECENT ZE 0 A, B E R A
T A, et (B, REETET

4) ERIUER, RERWVT T N U2 KT OARRSN, BITASERA KRS X T L0, ot (B
(EE ===yl

5) WHER, HRIE)LOESEAMZEE  REMHEET Y 70X 57 7 n—F, BTHHA
R AT LR, e (Y, BhEn

6) TEFIELED, PR T A MEMICEIT D Nat-NHABFUREOME - & L ZAWIEEOKE R, 5
+ (%), wmbEN

7)  BREREMH, VERIRRD ISR D EMIRIGIRE A A b 3 U4 2 AV O A HUE T DBREEEIN O
R, BITPEE KT AT A, b (), Il

8) EUREAR, A)IROWEERICAELT D E BB OISR T D REERICE T 5058, BT
FHART AT L, ok (B, ) W

[ e B 5 e )

(1) Etim

1) PrRsEAk, 14Cs JREEDZER A N B F o ALME R ACEERIC 3810 Dl KTE SR, B ARE AT
TR ELFEELR, Bt 3% , HFEER

2) fERTERE, 720U LAENAEND ARSI Z LD £ REWKESR, BRBAFERYEL
YR, &L (BF), JFERER

3) EBMIERR, HHHERERE - WELREE 2 O ik - KGR IS B T 2 IR E OR A - Eil T e
ZDOfER, BRI E SRR, B (B, Boafmth

4)  CEINFNK, WRIBEREE B D B O MR E A~ OB A OBREATE. B AR ER B LT
By, &L (HY), REHM

(2) ZEEMTE

1) HPSE, WEAERE R L OIS B 2 2R ERRACKEEO KoM, HTAE
fEFF L= — X, F+h (%), RE#Mb

,63,



7T O

Wt SRR
[ BR BT p k]

1)
1)

)
1)

2)
3)

U EOZ R
S UFUE, 2020 fEIEYE)IBVERIZSEE, A AR

B

FJIF—, 2020410 A 27 B (RERZES, ESZREMEAT HP) « &K, BRBEH K PM D%
AETRARNT 23 C X 2 0 70 0 B VL & B

FE OB, 20204 11 H 12 B (ARBECHRE ST 34 ) - WP ENG Y EIROR A 72 <

FE OB, RVK BB, 2020 4F 11 A 22 B (LBEIHTREIEATI 32 ) © PM2.5 TR = v - oD s B iR
&

Q(AES e Rzt |

(1) FINESFEOZERD

1) BEa®es, HFREDICBTHIEREELESTF R, DLy b= O L BEREDEEIZ
WCOME) , BN I BE R E  (2020.10)

2) BAGHE, TFEHZERICB T 2 EMAEEIE . S XaoEiEvnazioeT L e LI2@ir)
HAFHAYR P72 E (2020.9)

(2) HridERE

1) $ARfEHE, 2020 4F 10 A 2 A (AbECEEET) - BRNPIO B ARFHADR F PR E

2) SAKRIEME, 2020 4F 10 A 2 B (EBEIETEAFITFD  « AV A A I OfFs] (BB MTSLARE H 742 o i Fif

3)

4)

5)
6)

)

FiARIEHE, 20204710 A 4 B (ALBIHBEEIT 18 ) : L HIUBOEMEBE KRN 6 R, &K

i 5%
EnAIEHE, 2020410 A 26 H (AkEIHR) : DNA Offi 2 4R8BSR XIEAR O 2B 1 B
ERAERED

EEAMEME, 20204F 11 H 28 A (ALEEHRIA T 1 m) : L tIuBEAa 08 (Y Flo%ES D)
R fd, BJIFn—, 202143 A 9 B (JbReth BT 17 m)  EETERWS BHEHES

AT

[t 5 ek )

(1)
1)
2)
3)

4)

B S

fEEES, 20204E 10 A 5 B CEEBERIET 22 1) : REEYOA&BRERS SR TR#ES
AHEAN, 2020 48 A 16 H (e BT 19 ) : A X I n3TH5KEIEL BRESF - A
Eh, BRAELHE

AHEN, 2020 48 A 16 H ALEIHEEAT 24 ) : A X AEASLTVWKEEZ LR THE 4K
Taz=T K7 H—EA

ARMEN, 20204512 H 25 B (k] B kL) « /NPy @n - 5e kiR ZaE NS R0 %E

,64,



e oy

5) VEJII 1, 2021 4F 1 H 17 B (Fise# 36 i A =X - &F) RO Y T =fEEEIE
BRI

6) HhpE ., 202049 H 11 H, 9 A 12 H (NHK #4) : NHK WL2»vbSf~7 LI 7 A [t
B OuHIuB R oMzl - CG 1ERFEH)

7) BEHE T, 2020429 H 12 B (NHK-BS1) : NHK [ &b HARE B (L HILB R L oMz
fit « CG 1ERHRE)

8) ZEE_, 202141 H 13 H (NHK @RMGER) : NHK 23D & AT =27 TWLbDE~K

J& |

Ay

1

>

(e & BREEnE I ]

(1) i AE

1) ER#dh, 2020412 A 1 B (LEHEETF 28 m) , EREL > AiEEDL SROEBV ¥ —
2) RJE#th, 202143 A 12 H (ALECH R 36 1) , B B AW ORI [FFIE 2 i

,65,






i

[R=BREEHIER]
- PE BT OSRITERRILKTE L = v BREFERRIEKEOBRELS) &

R X7
- R BEMEE 2 RO T BB DA E DREHE OB L ERRTT B Y ~D

it~ F
- EF BT L B PAH OB MR B~ D

[MEAEER BRI ]
- T T H = ORI ERESTEE B A%
« I N EDOHNEBRDOARILICEET B EERTF NOMEERENT

MR EERFEIC L 2RBNE Y VN7 BORTEIZOWT

[ Fadak B 15 AE 5k ]
c KAEMEDBESHICBITAE I A Rabir¥ A FOERR

- ERIGRIEHIT b RNEOMEERTIC R D0 ?

[#aReimuR]
» Cs PREE D ZER AT D> b F Te ALHEE R IEIR T 35 1T D WK A BR

c TVULRNMENPLRTCARSEE L D £ RBIEBKIEER

- FRIREREE 05 B/ 2 BRIR D> DYEFE~ DI E A Y OB REATFE
- R EALAE - WERE 2 AW TRk - RKIECRIZ BT D BN EORE - ER T w2 D

fEH

,67,



HE LT OLRLTEBRRIEKR L= ZRIFTFBRRILKE DBRELB LRI RS
Yearly variation in characteristics and health risk of polycyclic aromatic hydrocarbons and
nitro-polycyclic aromatic hydrocarbons in urban Shanghai, China
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!Graduate School of Medical Sciences, Kanazawa University
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“Institute of Nature and Environmental Technology, Kanazawa University

Introduction

Particulate matter (PM) plays a major role in air pollution. In PM, polycyclic aromatic hydrocarbons (PAHS)
are a class of ubiquitous toxic organic species that are well known for their carcinogenicity and/or mutagenicity.
As nitro derivatives of PAHSs, nitro-PAHs (NPAHS) have become a concern because they exhibit a more
profound direct-acting mutagenicity than PAHs. Similar to PAHs, most NPAHs originate directly from
incomplete burning, while several kinds of NPAHSs are generated in the atmosphere via secondary formation.
Shanghai is one of the largest economic centers in China. Due to the rapid development of urbanization and
industrialization, the health risks to humans caused by PM-bound PAHs and NPAHSs inhalation exposure are
particularly important with the high population density of Shanghai. Therefore, after the observation of PAHs
and NPAHSs in 2010, we regularly collected PM samples at the same site in Shanghai in summer and winter
from 2013 to 2018, to clarify how the concentrations, compositions, major sources, and estimated health risks
of PM-bound PAHs and NPAHSs changed in recent years.

Methods

PM sampling was performed in the School of Public Health, Fudan University (31.2°N, 121.4°E), located in
Xuhui District, which is the central area in Shanghai, China. The PM samples with aerodynamic diameters >
2.1 um and < 2.1 um were separately collected by a low-volume air sampler loaded onto quartz fiber filters.
The flow rate was 28.3 L/min. PM samples were collected in summer (Aug. 2013, Jun. 2015, and Jul. 2017)
and winter (Dec. 2013, Dec. 2015, and Jan. 2018). After pretreatment, nine PAHs and three NPAHSs
(fluoranthene,  pyrene, benz[a]anthracene, chrysene, benzo[b]fluoranthene,  benzo[k]fluoranthene,
benzo[a]pyrene, benzo[ghi]perylene, indeno[1,2,3-cd]pyrene, 1-, 2-nitropyrenes, and 2-nitrofluoranthene (1-,
2-NPs, and 2-NFR)) in each PM sample were detected by a high-performance liquid chromatography system.
The BaP-equivalent (BaPeq) concentration was used to assess the potential health risk of PAHs and NPAHS.

Results

The results showed that the mean concentrations of total PAHs (XPAHS) in summer did not change substantially
and were relatively high in 2015 and low in 2013. Compared with data in 2010, the mean concentrations of
1-NP decreased in 2013 and 2015, whereas all three NPAHSs increased in 2017. In winter, as shown in Figure 1,
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the mean concentrations of XPAHs and 1-NP decreased by 39.7% and 79.0% from 2010 to 2018, and the mean
concentrations of 2-NP and 2-NFR decreased by 31.2% and 46.5% from 2015 to 2018, respectively. Meanwhile,
the mean total BaPeq (3 BaPeq) concentrations decreased by 50.8% from 2010 to 2018. Through the correlation
analysis with meteorological conditions, it revealed that the PAHs and NPAHs concentrations were both
influenced by ambient temperature. The diagnostic ratios of PAHs and factor analysis showed that they were
mainly affected by traffic emissions with some coal and/or biomass combustion. The secondary formation
played an important role of NPAHSs in Shanghai, and OH radical-initiated reaction was the main pathway 2-NP
and 2-NFR. Moreover, backward trajectories revealed different air mass routes in each sampling period,
indicating a high possibility of source effects from the northern area in winter in addition to local and

surrounding influences.

Implications

Mid-to-long-term observation is important and necessary because it is beneficial to clarify the variations in
pollutants in nature (concentration, composition, etc.) and emission sources in the regional atmosphere. This is
the first study on the characteristics of mid-to-long-term changes in PM-bound PAHs and NPAHs in Shanghai.
A series of measures have been implemented to control air pollutant emissions from various sources in China in
recent years. PAHs and NPAHSs results in this study indicated the positive effects of various policies and
regulations. However, the air pollution in winter is still severe. To further control and reduce air pollutant
emissions, some measures such as improve combustion technology should be strengthened.

For more details:

Yang, L., Zhang, X., Xing, W.L., Zhou, Q.Y., Zhang, L.L., Wu, Q., Zhou, Z.J., Chen, R.J., Toriba, A.,
Hayakawa, K., Tang, N., 2021. Yearly variation in characteristics and health risk of polycyclic aromatic
hydrocarbons and nitro-PAHSs in urban Shanghai from 2010 to 2018. Journal of Environmental Sciences, 99,
72-79. https://doi.org/10.1016/j.jes.2020.06.017
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Figure 1. Yearly variations of total PAHs (3> PAHS), total BaPeq (3 BaPeg), 1-, 2-NPs, and 2-NFR concentrations
in PM < 2.1 pm in winter from 2010 to 2018.
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Introduction

The adhesion force of particles strongly influences the behavior and fate of atmospheric aerosols. The lack of
extensive studies on the adhesion force of atmospheric aerosols is partly related to the technical difficulty
associated with its direct and quantitative evaluation. In this study, we utilize the high spatial resolving power
of the AFM to perform a more comprehensive measurement of adhesion force of individual aerosol particles,
by considering the spatial variation and topographic effects within the surface of a single particle. The proposed
method was tested on various types of atmospherically relevant model particles. Furthermore, the adhesion
forces of Asian dust particles after long-range transport were also evaluated to demonstrate the applicability of

this method on ambient aerosol particles with complex composition and mixing states and shapes.

Methods

The measurement of adhesion force was performed in contact mode (Nanofinder®HE, Tokyo Instruments,
Tokyo, Japan) using silicon AFM tips (ATEC-CONT, NANOSENSORSTM, Neuchatel, Switzerland) with a
typical tip radius with a curvature of 10 nm. The topographic effect was first evaluated by measuring
Polystyrene latex (PSL) standard particles, and the optimized method was then applied on atmospherically
relevant model dust particles (quartz, ATD, and CJ-1) and inorganic particles (ammonium sulfate and artificial
sea salt) to inter-compare the adhesion forces among different aerosol types. The method was further applied on
the actual ambient aerosol particles collected on the western coast of Japan when the region was under the
influence of Asian dust plume. The ambient particles were classified into sea salt (SS), silicate dust, and Ca-rich

dust particles based on individual particle analysis (micro-Raman orSEM-EDX).

Results

A comparison of the mapping images of the slope and adhesion force suggested that the tip loading force, as
well as the slope of the measurement point were found to affect the adhesion force based on the initial tests on
PSL. By considering these effects, measurement protocol and post data processing were optimized for a more
comprehensive evaluation of the adhesion force. Comparable adhesion forces were obtained from model and

ambient particles for both SS and silicate dust. While dust particles tended to show smaller adhesion forces,
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however, the adhesion force of Ca-rich dust particles was larger than most silicate dust particles and was

comparable with the inorganic salt particles (Figure 1 and 2).

Implications

This study demonstrated that force-distance curve mapping can be used as a new tool to quantitatively
characterize the physical properties of aerosol particles on an individual basis. Above results highlight that the
original chemical composition, as well as the aging process in the atmosphere, can create significant variation
in the adhesion force among individual particles. This further illustrates the need to characterize the physical
properties on an individual particle basis for accurately assessing the environmental impact of aerosols

following their deposition and interaction with the deposition surface.

For more details:
Ono, K., Mizushima, Y., Furuya, M., Kunihisa, R., Tsuchiya, N., Fukuma, T., Iwata, A. and Matsuki, A., 2020,
Direct measurement of adhesion force of individual aerosol particles by atomic force microscopy. Atmosphere,

11(5), 489. https://doi.org/10.3390/atmos11050489
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Figure 1. Left panel: AFM image of an ambient (sea salt) particle; Right panel: Adhesion force mapping of the

same particle.
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Figure 2. Comparison of adhesion force of aerosol particles measured in this study.
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HWT VT ICBWTRE i 878 812 X DR ERE B OB, ki -IRwE (PM) 2 EIcEEND S
BT &AL /K3 ( Polycyclic Aromatic Hydrocarbon, PAH) JE-CHERP OMEMEBIHE L T\ 5 Z LT &
<HBNTWD, —F, B EOMREEEEIL, %hgE. 7 b e — MR- fl] 5 Ve 58 e
B &, AR RS R R L IRIEMFE N R D 2 s, i BEREIKERTH L EEZ LN
TW5D, RBFETIE, K&/ 7O Th, PAH KB L7z, PAH X, {bAEH e EoklElc X
DRET D, EHIT, T LEEAEMEEZEALHERDE TP E R EEx et 2 AR & L, B
WikIZ L > CHARIZEEE H 2 TW5h, PAH IZIZENASCEEZEBEZ SIS EZITHWERD H L S
TS, LUt b PAH &8 MEmikR B & ORI BAfRIZE R 372\, 2 2T, ABFZETld PAH
OBM T — 2 L BYERWREEOE ST — 2 ICHT 2 E/ERICESH T, {bFWEET L
(RAQM2-POP) % HIN 7= F& AR A7 538 LB B & ORILRICOW C O 21T > 72,

KA/ INRL -0 PAH JEE L %R B O #3751, Anyenda et al. (Atmos. Environ., 140, 34-41.2016)
DFERZMHEH Uiz, REBUMLIX, 2011 4 1 A—6 AIZ, @RKPEFH CHE SN, (bitips
BT VICIE, KAH O PAHs O#jfEA L0 EEICHEET 272010, 3 WooiEg{bF#iktE T L
(RAQM2-POP)Z{#H L 7= (e.g., Inomata et al., 2013),

Fig.1 |22 MLk B o0 B B A ORSRYIZE L & PAH BE ORI &2 T, MERERREB D20
FEME BB N EIIET HHEIEN, MEORRNH D NI & AFRIZE PV ERRALNT/R-S
oo S HIT, PAH O ER BRI I EH ORIIEROHIMNNRO biiz, 7238, Anyenda et al.
(2016) DOfFEFTTIE, PAH OERENBIRISTZ 2 BB L6 BT, 1BIERIE B A BN %
ZEERELTND,

Fig.2 IX. &7 VENTIC X 2584 W00] PAH IR K O FAERD O O 582773, PAH IRE O &)
S 724 ZE20%, NCHN & U CCHN 7» 5 O PAH #idafiik o & 523203 < | Wik & 0 % 533 70%
PLbEThHoTe, FEIZ, PAHIRENSIRE T, EWMEE OFIERNE VA IZIE, CCHN 76 O FH 53R )3
K& L, FEEFRO PAH OBENZ N2 ENB LT o7z, £72, NCHN OZEKN L < B#E L T
W5 I, FEAEE A 5 O PAH BEEEIE M A T, Ml e > 7D OFGH RE o7, [EGHRENT
226, PAH @iRE - MG EE OFIERNEWVRIL, EOEHFTN D EE~DZEK[OMgE « JERH %
HNTHTEWZER N AR BRI TE TV, 202 ik, BETEEIC X 5 PAH, sV T o sk sy
HE DI BERRIGYEWEIC X D@, KGR & BHEICBIfR L TV D ATREPEDS RIE S 7z,

,72,



F &0 i o

3 ¥
i 4

: £

" 1

g ol

2 3
- ki
L - T T T T L]
J0UEA 200052 0 200044 200 0A0 200 160 2001

Fig. 1. Temporal variations of daily prevalence of cough for total, asthma and non-asthma patients (%) versus
p-PAH concentrations (ngm-3) at Kanazawa city from 4th January to 30th June 2011. Bar means the per unit

increase of p-PAH concentrations. These data were provided by Ayenda et al. (2016).
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Fig. 2. Temporal variations of p-PAH concentrations at Kanazawa from 1st January to 30th June 2011. (a)

Simulated and observed concentrations, (b) Relative contribution from the six-source regions. ¢ denotes the
observed p-PAH concentrations. A< 3
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Ryoya KAWAMURA, Nobuo SUZUKI: Study on the mechanism of osmoregulation in the larva of red-clawed

crab Chiromantes haematochea

BACKGROUNDS

Red-clawed crab Chiromantes haematochair (DE
HAAN) (Figure 1) are crabs that belong to Decapoda,
Sesarmidae and that habits on the coastal forests. These crabs
have unique life history. The adults are highly adopted to the
life on lands while larvae are released into the sea by adult
female crabs and spend in the sea during the growth process

from the zoea period to the megalopa period. From June to

September, adult red-clawed crab mated and then females

carried eggs in their abdomen. Thereafter, the zoea larvae  Figure 1. Photograph of male red—clawed

crab, Chiromantes haematocheir collected

released into the sea by female crabs transform into juvenile |
in the coastal forests of Tsukumo bay.

crabs via megalopa larvae. Juvenile crabs land on ashore via
brackish water and begin their land life.

Continuing from last year, we conducted a survey of megalopa larvae from September to November in this
year. Similar to last year's results, no megalopa larvae were collected on the revetment coast. However, megalopa
larvae were collected in the estuary. Therefore, it is presumed that the larvae move from the sea to the coastal
ashore in where freshwater flows to the sea, transform into juvenile crabs, and then land as grabbing the root of
reed. In the present study, thus, we investigated changes in the osmoregulatory functions of larvae of red-clawed

crab, in order to elucidate the mechanism of the behavior by which megalopa larvae are attracted to the estuary.

METHODS
In the present study, we tried to examine artificial breeding of zoea larvae to obtained megalopa larvae and
then investigated the mRNA expression of Na”/K"™-ATPase (NAKA), an enzyme involved in osmoregulation, in

the eggs carried in their abdomen, zoea larvae and megalopa larvae immediately after metamorphosis. Total RNA
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extraction and cDNA synthesis were performed using respective kit (Takara Bio Inc., Otsu, Japan). The obtained
cDNAs were used for NAKA mRNA expression analysis. Based on the RNA sequencing data using zoea larvae,
the sequence of NAKA gene in red-clawed crab was determined. Primer sets were designed based on the sequence
of NAKA gene. The expression levels of NAKA mRNA in the eggs and larvae were examined by quantitative
real-time PCR.

Next, in order to investigate the osmoregulatory ability of zoea larvae immediately after release into seawater,
zoea larvae were placed in artificial seawater with several salt concentrations to examine the survival rate of zoea

larvae in these environmental water.

RESULTS and DISCUSSION

In the present study, we succeeded in transforming the zoea larva of red-clawed crab into megalopa larva by
artificial breeding. Then, we examined the NAKA mRNA expression in the eggs carried in their abdomen, zoea
larvae and megalopa larvae immediately after metamorphosis.

The expression levels of NAKA mRNA were very low values in the eggs immediately after spawning.
Subsequently, the NAKA mRNA expression increased with the development of the eggs. In the eggs just before
hatching, NAKA mRNA expression rose remarkably. This indicating that red-clawed crab has osmoregulatory
ability even before hatching. Thereafter, the hatched zoea larvae released into the sea showed higher values than
the NAKA expression level in the eggs. However, the expression levels of NAKA mRNA in megalopa larvae
was significantly lower than those in zoea larvae. We speculated that megalopa larvae reduce their abilities to
seawater adaption and promote their specific behavior that moves from the sea to the coastal ashore.

Next, the osmoregulatory ability of zoea larvae immediately after release was examined using several salt
concentration of breeding water (0 PSU, 9 PSU: diluted seawater, 33 PSU:100% seawater). In both 9 and 33 PSU,
the zoea larvae were found to be 100% survival at least for 3 days. Additionally, even 0 PSU water, zoea larvae
can survive for a short period of time. The survival rate of zoea larvae was 88.9 &+ 6.41% in one day after keeping
with 0 PSU water. We are planning to investigate the changes in osmoregulatory ability during early development
of red-clawed crab. NAKA mRNA expression will be examined in detail during the developmental stage from

eggs to juvenile crabs.
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Aika SEKIMOTO, Nobuo SUZUKI: Functional analysis of a matrix peptide associated with calcification in the

exoskeleton of the Kuruma prawn, Marsupenaeus japonicus

BACKGROUNDS

Many living organisms have unique hard tissues inside and outside of their body for body retention, protection
from foreign enemies, and storage of minerals. These minerals made by living organisms are called biominerals,
and the process of forming biominerals is called biomineralization. The main component of vertebrate
biominerals such as bones, teeth and fish scales are calcium phosphate (Caio(PO4)s(OH)). In contrast, the main
component of invertebrate biominerals are calcium carbonate (CaCO3). Among invertebrates, the exoskeleton of
crustaceans is a typical calcified tissue. The exoskeleton of crustaceans has a layered structure. From the outside
of their exoskeletons, it is composed of epicuticle, exocuticle, endocuticle, and epidermal cells in order. The both
exocuticle and endocuticle form a chitin-protein complex, and the exoskeleton contributes to hardening by
depositing and calcifying calcium carbonate in this chitin-protein complex.

For the first time, a substrate peptide involved in exoskeleton calcification called Calcification Associated
Peptide-1 (CAP-1) has been purified and determined the amino acid sequence in freshwater crayfish
(Procambarus clarkii) (Inoue et al. 2003). Additionally, another type of CAP (CAP-2) have been identified from
the crayfish (Inoue et al., 2004). However, the calcium-binding activity of the American crayfish CAP-1 (Prc-
CAP-1) was stronger than that of Prc-CAP-2.(Inoue et al. 2003; Inoue et al., 2004). In crayfish, therefore, Prc-
CAP-1 seems to be mainly involved in exoskeleton calcification.

In marine crustaceans, the substrate peptides involved to exoskeleton calcification have not been reported. In
the present study, for the purpose of clarifying the calcification mechanism of marine crustaceans, we searched
for candidate molecules of CAP-1 from the data of RNA-sequencing in kuruma prawn (Marsupenaeus japonicus).
Secondly, we tried to examine functional analyses such as chitin- and calcium-binding activities and mRNA
expression of kuruma prawn CAP-1 in their molt-cycle. Thirdly, the determination of CAP-1 producing cells in

the exoskeleton of kuruma prawn was examined using by in situ hybridization methods.

METHODS

Firstly, a sequence homologous to Prc-CAP-1 was searched from the data of RNA-sequencing from kuruma
prawns. In order to perform functional analyses of the searched sequence, thereafter, total RNA was extracted
from adult prawn tail fan, and sequence of kuruma prawn CAP-1 (Maj-CAP-1) was determined by PCR methods

with specific primer sets. Next, a recombinant peptide (rMaj-CAP-1) for functional analyses was prepared. Both
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chitin-binding and a calcium carbonate crystal formation inhibition activities were carried out using the prepared
rMaj-CAP-1.

Furthermore, in order to clarify a part of the physiological function of Maj-CAP-1, mRNA expression analysis
was performed using juvenile prawns. The molting stage of juvenile prawn was discriminated, and the mRNA
expression level of Maj-CAP-1 was examined by quantitative real-time PCR using cDNAs prepared from the
swimming legs and tail fans of each molting stage. In addition, in order to identify Maj-CAP-1 expressing cells,
the swimming legs collected at each molting stage were fixed and tissue sections were prepared. We attempted

to identify Maj-CAP-1 expressing cells by in sifu hybridization of these tissue sections.

RESULTS and DISCUSSION

From the RNA-sequencing data, the sequence showing 68% homology with Prc-CAP-1 could be obtained.
This sequence was presumed to be Maj-CAP-1 because specific sequences such as chitin binding sites and repeat
sequence of aspartic acid in C-terminus possessed in this sequence. After cloning Maj-CAP-1 from kuruma prawn
cDNA, the rMaj-CAP-1 was expressed by E. coli. Thereafter, the rMaj-CAP-1 was purified by RP-HPLC and
determined N-terminal amino acids sequence. As a result of N-terminal amino acid sequence analysis of the main
peak obtained by RP-HPLC, the sequence of rMaj-CAP-1 was confirmed. Namely, the sequence was identical to
the amino acid sequence deduced from cDNA excepting that alanine residue was added to the N-terminus.
Additionally, mass spectrometry was equivalent to the theoretical value.

Next, we performed the functional analysis of the recombinant. We demonstrated that both chitin-binding
and calcium carbonate crystal formation inhibitory activities possessed in the prepared rMaj-CAP-1. As a result
of mRNA expression analysis with the swimming limb and tail fan of juvenile prawn, it was clarified that the
expression level of Maj-CAP-1 remarkably increased in the late pre-molt stage. In addition, we detected Maj-
CAP-1 expressed cells in epidermis of exoskeleton using by in situ hybridization methods.

In marine crustaceans, CAP-1 was the first to determine from their exoskeleton in my study. Then, we
confirm the chitin- and calcium-binding activities in Maj-CAP-1, changes in Maj-CAP-1 mRNA expression
during molt-cycle, and determination of Maj-CAP-1 producing cells in exoskeleton. In kuruma prawn, thus, these

obtained results indicated that Maj-CAP-1 plays important roles in the calcification of exoskeleton.
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Hazuki YAMAMOTO, Yoichiro KITANI: Histological analysis of the antibacterial protein in fish

Introduction and purpose

All lives have complexed host-defense mechanisms to avoid the diseases — it called the immune system. The
immune system consists of two types of systems: innate immunity (primitive and nonspecific) and adaptive
immunity (sophisticated and specific). In fish, innate immunity is essential because of the poor adaptive immunity
traceable to the less complexity of the lymphoid organs. Several substances were founded as the innate immune
molecules from fishes, such as lysozymes, lectins, antimicrobial peptides, et cetera. However, unidentified innate
immune molecules still exist. Previously, we identified an L-amino acid oxidase (LAO) as an antibacterial protein
from the skin mucus and serum of the marine teleost (Kitani et al., 2007). The LAO is an amino acid metabolism
enzyme and generates ammonia, alpha-keto acid and hydrogen peroxide. The LAO acts on various bioactivities
such as apoptosis, antivirus activity and antibacterial activity via resulted hydrogen peroxide. However, few
studies refer to the immunological functions of LAO in fish. In the case of Atlantic cod and Atlantic salmon,
LAO gene expression was upregulated by the pathogen exposure and it suggested that LAO relates to infection
control (Kitani et al., 2015, 2019). Recently, the novel LAO was isolated from the serum of the red-spotted
grouper Epinephelus akaara in our lab (Osaka & Kitani, 2021). The grouper LAO was 450 kDa (67 kDa subunits)
and could react with L-Methionine, L-Phenylalanine and L-Tryptophan. The grouper LAO gene was not altered
by the pathogen injection, different from other fishes mentioned above. Interestingly, the grouper LAO gene was
strongly induced in the head kidney one day after blood loss. This result suggested that grouper LAO is necessary
to avoid pathogen invasion via a wound.

However, the detail of the LAO regulation system is still unclear. Identification of the LAO producing tissue
and/or cell type could help understanding the LAO production mechanism in the grouper. In this study, we tried
to clarify the intra-tissue and inter-tissue localization of the grouper LAO protein using

immunochemical/immunohistochemical methods with an anti-grouper LAO antibody.

Materials and methods

To recognize LAO protein-containing tissues, the tissue extracts were prepared from the healthy red-spotted
grouper tissues as follows; skin, gill, muscle, stomach, intestine, liver, spleen, head kidney, trunk kidney, brain
and heart. Each tissue was homogenized with the phosphate buffered saline (PBS, pH 7.0) using a reciprocal
beads disruptor. The homogenates were centrifuged (18,000 x g for 15 min at 4 °C) and the supernatants were
used as the tissue extracts. The serum sample was diluted with PBS. These extracts were applied on SDS-PAGE
(2.5 pg/lane) and electrophoretically blotted onto polyvinylidene difluoride membrane. The membrane was

treated with a blocking solution; subsequently, anti-grouper LAO antibody and horseradish peroxidase-
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conjugated secondary antibody. The grouper LAO cross-reactive protein was visualized by 3-amino-9-
ethylcarbazol. In addition, the LAO activity of these tissue extracts was measured by the peroxidase/o-
phenylenediamine method.

To observe the localization of the LAO protein, immunohistochemistry of the head kidney was tried as a first
step. The head kidney was dissected and embedded into a frozen-sectioning compound without fixation and
quickly frozen by dry ice-hexane coolant. The frozen block was sliced a thickness of 5 pm using a cryostat and
mounted onto the slide glass. The slices were treated with a blocking solution—subsequently, anti-grouper LAO
antibody and horseradish peroxidase-conjugated secondary antibody. The grouper LAO cross-reactive protein

was visualized with 3,3’-diaminobenzidine substrate solution and observed by a light microscope.

Results and Discussion

LAO activity measurement showed that the strongest activity was detected in serum, followed by intestine, skin,
gill, head kidney and heart (n=3). The LAO cross-reactive protein (70 kDa) was detected dominantly in serum,
following skin, gill, head kidney, heart and spleen. Similar results were observed in the other grouper (n=3). This
reaction disappeared by the neutralization of the anti-grouper LAO antibody with the purified grouper LAO. Both
experiments reflected that the LAO activity detected from these tissues was caused by the grouper LAO cross-
reactive protein except the intestine. LAO activity in the grouper intestine might be caused by unknown LAO
that could not detect by anti-grouper LAO antibody.

In the head kidney, anti-grouper LAO antibody was localized at blood vessel (BV), the periphery of renal tubes
and vascular sinusoids in collecting tubules and hematopoietic tissue. The positive signal was also detected at
adenoid tissue (glandular, sparse, lymphoid tissue-like). These signals disappeared by the neutralization of the
anti-grouper LAO antibody with the purified grouper LAO. Similar reactions were found in the other specimen
(n=4). In addition, the positive signals were observed in skin and gills. These results suggested that the grouper

LAO may act as a host defense molecule to protect whole body protection from invaders.
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Introduction

Over the past century, land-use change has led to a 61% decline in natural wetlands in Japan. Among natural
wetlands, floodplains have undergone extensive conversion into farmland, typically to rice (Oryza sativa) paddy
fields. Although paddy fields were established to meet rising food demands, these anthropogenic wetlands also
serve as refuge habitats for various aquatic and semi-aquatic wildlife (Usio and Miyashita 2014).

However, the development and widespread use of agrochemicals in recent decades have led to dramatic
declines in farmland biodiversity in this area. To restore degraded farmland and revitalize depopulated rural
communities while producing safe food, JA (Japan Agricultural Cooperatives) Hakui and the Hakui City
Government have been promoting agrochemical- and fertilizer-free natural farming in rice agriculture since 2010.

In this study, we investigated the effects of natural rice farming on Odonata assemblages over their entire
emergence periods by comparing emergence rates between natural and conventional paddy fields.

Methods

We  conducted field surveys in  the
Hakui—Houdatsushimizu area in 2017 and 2019 (Figure
1). In both years, we adopted a paired design—one
conventional paddy field and one natural paddy field
were arbitrarily chosen from each of eight regions
(blocks) for a total of 16 paddy fields (Figure 1). Within
a region, paddy fields were similar in terms of surface
area and were located in close proximity to one another
(<2 km). For both field types, we selected paddy fields
that grew the cultivar “Koshihikari,” a major rice
variety in the area.

We performed a preliminary survey to identify
odonate emergence periods in conventional and natural
paddy fields. From June 17 to August 5 of 2017, we

]

Figure 1 (a) Map of the study location in the collected exuviae once a week from 16 paddy fields (8
Hakui-Houdatsushimizu area on the Noto Peninsula, weeks of sampling in total). In each paddy field, we
central Japan. (b) Example of a pair of conventional and randomly chose 10 consecutive rice plants over three

natural paddy fields, and the sampling sites in (c) 2017 and
(d) 2019. Map sources: (a) Geospatial Information
Authority of Japan; (b—d) Google Earth
(www.earth.google.com). After Huynh et al (2021).

rows (30 rice plants) from two long sides and the outlet
side, respectively, for a total of 90 rice plants (10 rice
plants x 3 rows x 3 sides).

In 2019, we scaled up the spatial extent of sampling
from the preliminary work done in 2017. From June 11 to August 20 of 2019, we performed weekly exuviae sampling
in 16 paddy fields (11 weeks in total). In each paddy field, a 10-m-long belt transect was arbitrarily placed along levees
on the two long sides of the paddy field and the outlet side, respectively. Within each transect, three rows of rice plants
were selected as a sampling area. Thus, we sampled exuviae from three transects in each paddy field (10 m x 3 rows x
3 sides; approximately 450 rice plants).
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We compared Odonata emergence rates between conventional and natural paddy fields using negative binomial
generalized linear mixed models.
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Figure 2 Odonata assemblage compositions (pie charts), the weekly mean (+ SE) numbers of Odonata
exuviae (line graphs), and the total mean (+ SE) numbers of Odonata exuviae (bar graphs) in conventional
and natural paddy fields in 2019; *** P < 0.001; NS, not significant at o = 0.05.

Results and Discussion

We found differences in Odonata assemblage compositions between conventional and natural paddy fields, but
both were numerically dominated by Sympetrum species (Figure 2). Conventional paddy fields were dominated
numerically by Sympetrum infuscatum (2017 and 2019), S. frequens (2017 and 2019), and S. darwinianum (2019),
whereas natural paddy fields were primarily dominated by S. frequens in both sampling years. Although the
abundance was low, more Odonata taxa emerged from natural paddy fields than from conventional paddy fields,
especially in 2019. The three major non-Sympetrum taxa (Orthetrum albistylum, Pantala flavescens, and Ischnura)
that emerged from natural paddy fields in 2019 are multigenerational taxa [28]. Pantala flavescens migrates from
continental Asia, and the remaining two are resident taxa that exhibit larval overwintering [28]. This suggests that
natural paddy fields serve as reproductive or larval overwintering habitats for some non-Sympetrum Odonata.

We advocate that both conventional and natural paddy fields are important habitats for Odonata in our study
area. Whereas conventional paddy fields can serve as habitats for the three dominant Sympetrum species, which
reach peak emergence in late June, natural paddy fields can serve as habitats for S. frequens, which has a long
emergence period. Although the overall emergence numbers were low, natural paddy fields also serve as habitats
for various Libellulidae dragonflies and damselflies when conventional paddy fields are undergoing midseason
drainage or insecticide application. Therefore, a mix of conventional and natural paddy fields may be desirable in
supporting Odonata diversity in the paddy-dominated landscapes of rural Japan.
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