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We will use the tool (oVice) for social gatherings. URL will be open for whole period
(24 hours) during the meeting.

*Notes on oVice
- We strongly recommend that you use Google Chrome from your PC. Some functions

cannot be used if you use other browsers or a smartphone.

* You do not need to have an oVice account (member registration) to enter the social
gathering venue. Enter the display name in "Enter your name" according to the example
"Taro Seitai XX Univ." that you and click "Enter". At that time, please allow the use of a

microphone and camera.

* You can start a video or voice conversation with people at a short distance in the
venue. You can control microphone and video on the menu bar at the bottom of the

screen

Please check the YouTube video on the official guide page for basic operations.

https://www.youtube.com/watch?v=uWvffaCR_nk&feature=emb_logo
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Phenotypic and genetic diversity within

a freshwater diatiom species, Aulacoseira ambigua

*Lu Shou, Naohiro Ishi, Kensuke Seto, Maiko Kagami (Yokohama National University)

1. Introduction
Diatom species possess  asexual and sexual reproduction,
which not only contribute to morphological transformation but

also genetic combination. High genetic diversity of diatom
species has been clarified on Asterionella formosa even in a
single lake (Wyngaert et al., 2015). However, the extent of the
correlation between genetic diversity and phenotypic
variability is controversial, and the correlation among
We the

intraspecific diversity of Aulcoseira ambigua, which is one of

phenotypic traits remains unclear. focused on
the cosmopolitan diatoms widely distributed in eutrophic lakes.
Morphological variation of 4. ambigua , such as spiral ~ or
straight colony forms, were known. In addition, susceptibility
of A. ambigua to parasitic fungi might be strain specific.
In this study, we aim to clarify (i)  phenotypic and genetic
ic tra its, (iii)
within A.

variations, (ii) correlations between phenotyp
correlations between phenotypes and genotypes

ambigua.

2. Methods and Materials

The strains A. ambigua were isolated from four lakes : five
each for Lake Inba and Lake Kasumigaura, and four each for
Lake Biwa and Lake Sagami. All strains were established in
October 2021, except for the strains from Lake Sagami which
were obtained one year earlier.  Genetic structures were
examined based on single nucleotide polymorphisms (SNPs)
detected by double-digested restriction site -associated DNA -
sequencing ( ddRAD-seq).  We quantified morphological
traits based on valve width, colony length and diameter, and
spiral numbers under microscope. Growth rates were examined
by incubation experiments with 24 -well plates, in which ¢ ell
numbers of each strain were counted after 3, 6, and 9 days. To
examine susceptibilities to chytrid infection, C1 strain
(Zygophlyctis melosirae) from Lake Inba was used for cross
inoculation experiments . We calculated the prevalence of
infection after 8 days, and a colony with chytrid sporangia

regarded as 1 infected colony.

3. Results and Discussion

All strains were genetically different, and totally 17976 SNPs

33

were detected (Figure 1). High phenotypic variations were
confirmed in all traits , and some phenotypic traits were
correlated; The growth rate and susceptibilitiesto parasite were
both correlated with morphological traits. The strain with wider
valve width performed higher growth rate and the strain with
longer colony were more susceptible toparasitic fungi. The db-
RDA model based neutral SNPs showed that genetic similarity
was not significantly related to phenotypic similarity. Non-
significant correlations between morphological similarity and
genetic similarity might be due to the phenotypic plasticity or
gene-for-gene coevolution between host and parasites. Using
ddRAD-seq, twenty-six SNPs were associated with phenotypes.
Among them, five SNPs were in DNA fragments with
matching amino acid expression sequences that could explain

the phenotypic variation.

Figure 1 Maximum likelihood phylogenetic tree of A. ambigua

strains.
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1. KLHIC

KRR EFITIE, BB ICENS L7 i ta s A4 5
LTCRY, FkmEE IS, FHICEENERN
ZRElTTIE, BOMESMIC, TOKEBENS KB,
BEXRmZR RE) Ok (RE) CEATLIES
BN LN D, BEBGIIKEGO 2 WIS
HIZOMEZIET D E LB, KoK (7
NAARER) R T SR L INET 528N 0 H 5,
L2L, LY R ERTRBBEICTFEL, HED
KEFZFEEZTOTHIE, S HECEREL
DHEITEREML D D,

FEOKEIEICTET DY R I BT 1942 [ ICBIR S
NIZHERH Y, S BIZITHED DNA #TIC L - T
HREHOFES I A T D ATREMESFE TN B
S TW5, BT Snow Clade & FEIEN 2 RAEREIT.
TR MO 1L 72 & ORI IR B EE CRER ISR
SNV AR I EOBREE DNA BLF DA THERK S 41T
W5, LM LWERZERBIISRMEA T, TKEEEHED
BfRbREHTH D,

AT TIZIIB IR A N AR T 2 BKIEICE
ETDYRBEITH L, RERIEE & o5 Rt &
Y > &7z Single spore PCR % %3 F L FEREARIA
BikATz, X LI LIV DNA BRI %, B
DIEE % 2 DNA X X o8—a—F ¢ v T ¢
BoONTRERE L, b O BRI 346 O R
EELELT,

2. MHLEAE

2021 425 HEB LUV 2022 45 Az, WA Lo
S E GO 7 T ERE (e 770 m) &, A
F—i3 (FEE 1100 m) ([ZB W, fESEEmAERRL
7o BB —EBIL DNA fiftt Iz (-80°C) L,
—#lE, A rFaX—F2—N (3C) THELZ,
TE ORE 2 BMEBILE L, Bl TEEKEEE
WCHAETHY AR EEEE LM &S ICHEEL,
DNA Z it L7, BEEFF RN 7 T 4 ~—2HNT
18S rDNA I Z PCR g L, V77 B OB EES

(EiEE R - AL EWE 7+ —v PR 2 —), NP (T8RP -
TN (THERBE - B, SEWHAKT (BUIEESLKPE -
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HT),
BR TR

WG L, BT RGMNT 21T > 7= (Single

spore PCR %), EWN 5 2 Fro@il (AL, s, &
i, W&, W) ISR 2 EEMS RIS
FEEZ AV DNA A X X —a—F ¢ o 7 &
& DHRAIZ LY, Single spore PCR T H AL 7= Els &
100%—E9" % ASV Z4FiE L, € Do ket L7z,

3. HRLER

Single spore PCR {2 X 0, ILTERA ILOREZ D,
ki Chloromonas spp\ZFET HHTHLO 3 R
RAIEEBRHELE (K1AC), WTFhoYRIEY
Mesochytriales PN Snow Clade 1 (IZJB L7-, 2D Z
EM BRI O & LT 3 5/ & Tk Y R B ER
fFAELCEY, Snow Clade 1 ITEIHIZFHAET H YR
I ETHDHAREMENE, £, HEERFEHORKEIC
PEVVRIRIE 7B Y RA B (K1 D) et
HIN4% & & 12, Single spore PCR D FRIh MK T
U7o, PRERNET7-Bef oD R A B VLI VORI EE 2 7 Ak
T 572, DNA i NEETH 5 AlRetEn & %,
DNA A ¥ /X—a—F ¢ » J RN &R & o LhEkiz &
D, Sp3 1L H ARZHLD ST B LAFAE L TV D23,
Spl 3B XN Sp2 1T A D HfH 45 %ft Td o 72,
INHDOZ ENLIKBIHICHFET LY AT LI
MERICEETRIRT S Z Lk, ZhEhok
BERofE RIS L CW A AREM N & 5,

1. #k#& Chloromonas spp \Z a7 5 AR 1 DA
METER. A-C: L7z 3 %68, D IkARKT-
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1. [XLCHIC

77 7 bk, KEAERBRIZB W TRK A
PEL MRAEL RS ERREBERT-T, £, &
BEBICKRIT DEEZEREmN G REREE
RTHEREE L 2D, 2O, ERNOFREHHE
R KM TIXEIN 2T T 7 NUHEMTDR
TWo, —hH T, SAERECR-A = X M ZIZiE
BRHL, ZNOOMEERLL, SmERT T
7 hNoT =2k mEE TS T A, ST
kN RRE O BEMEARET STV D, EHRAENTR X
OB E R 2R A L2777 b oEBOA

EFEH B DOAFIEDED SILTWDA N, IWKT T 7
ko dwtg L LRy, £, BBEART

— A N_— AT EG IS EE MK L . RERE N 451
BlECE WD, LA TOHBMEIT> TS
eI e, ARIFFECTIL. KB T o7 b
DG G T — 2 R— 2B fERT 5 L L b

Btk ;55@&#%@%E%ﬁ%ﬁoto

2. MHEARE

ENOWHE « &2 L3 26 i THor IV a8REL
Too IENIHRIA 7 U ¥ = > b EAMEE BX63 (Olympus)
ZHWT, FHEAHO Iml F v > N — OB 2R
ZIMICER LT T 7 b UBHERG ZIRE LT,
Z FIZ 30 RCERZEDETERTHILTH
fiftt% FEmif% & L7=, Computer Vision Annotation Tool
ZRAWC, TEEM ST b THDIIAT YV
B B - U A VAR, —ERORTE
i@%-ﬁ-ﬂ-ﬁ~@®§&w%ﬁﬁbto:ﬂ
W& —EREG I 22,646 K2, X 7 S EUT 76 &
&oto%w%ﬂiﬁ&bf HIBNZA 272 G aE
WICHEHT A AE A ZEHRIASL =2 —T )b
Fv MU= AW, ZOFEX £, B0
BZITV, ZOFERITIS U THBNC A 27227 B fk
EREM L. ZOFEA MR Lz ECREEBIZ1T S,
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RIS 2, OriRE— 1,
PHRAER -

i 2,
(GEEEEEER e

FARFEIL!, HEBHOKRS 2
ALK - AR ER

Btk 238 £ 7 L OHIBIREEE 2 5 5 7= 012, Bk
5 EIRERREEAT IR o7, Fo, FET—XIZE
FWVHTH ST — X TR DT 2%711/0)
HIRIMERE 2 R FAM L 7=, BARAYIZIE, 26 HILED D 6|
22 HRDOT — X THEH L, 5RO 4 Mz FrisnT

— & & U CHIBIMERE 2 34 L 7=,

3. #&

JEb 5 S EIZERREORE R, BIRIEMEERIT 94.9%
Thote, FHET — XX DMFEORER, 2KIE
fRZR1T 59.2% T o7z, R, FHEBEERD 10 LT
THD T H7HFIZTONTIE, Eﬂ%%xETO%T%
oz, Fio, FEED S X 7 E. FEEEN 100 £
PLEBHDIZHE Db 67, IEfESED 20%LL FTh -
Too —H T EALBERERRIZ 35T 2 IEfESR 2 310 5
L& B T1.5%., F80.0%. H 91.3%. i 95.1%Tdh

-7,

4. EER

FETF—HICEENDIHEOT —Z IR LTI
o3 e R CREHIBI T & B A%, HiRT — Z Tkt
HFEHIBIOREE IR, T —Z Bl 7Y
OHBIEENMEN =, FET — X 203 2 &
EROUEIZAENTH D ERiIAENRD, LL,
BT — 5775>+ T AHE T THIEMENENT
Enb, TABEOMICEMER S D EEZX LD,
ﬁE%$5&7#®¥@%@%wﬁbtk’é 5
BT —2OEFITNAHL . TA T —FOEFITHE
WEWS AR STz, Fio, BRTEEET AN
B L2k b L e 2 A, EaiciEd
LTWDZ ENER SN, ZDZ b, HRD
AP HRTIEBLEREHTHL EEZ LN
5o Flo, A EEMERIZEIT D EMRITENZ &
Mo, EEEOE W EMEHRE CTREZ LD L F
ELHEHTHDLEEZLND,



0-A12 IRIE DNA S HTOERICAITI=T Y FRA > b PCRZEDEREEL
R (F)IK « ) - Teeranai Poti (Bl Ke « H2)
- B - YRS - - (LEER (FIIK - B

1. [FE®HIC ZE L7, %& PCR #BOKINERIL, 2%7 Ha—A7 L
BREE DNA oHTic ko< AmEe=4 1V v 7 Fik FHWTESIKIZITV, HEIEOF LR L.

IE, RO BRIC X AT, BENH
<\ﬁ§%%f\%@Mﬂﬁﬁiﬁf%éo:@t
B, EETIE, AOEMSRISH A 2 xR L Lz
AERERFAE T Tl < AKIEEG RS B0 YE RT3
728, MRV TISHESNTWS, BREE DNA 47
W OE2 DR DO D12, Ko A FTEL O

BIRT 7 BALRLT WO ORER A TH 5.

BebE DNA 25 %Gl 1 fifE 2 /R H 3 5 F
MHETIEEEESR Y TV 4 A 5 PCR HEEZ ML
T5. —5T, —i%7 PCR % & & BRIKENE Txt
Sff % M9 5 BREE DNA = RiRA > b PCRIT%
i CHEHT RTRE &\ 2 Rl 2 LoD b i H D Fr
PESPIEEEIT Y 7V Z A I PCRIEICH D .

AW TITERBN RO L A 7 FNR
(Micropterus salmoides) % MEHZ, I A~ v FHE
EBANTHT T4 7*%}4;&‘?&& 2 BEPED nested
PCR ##l74&bdizm R A > b PCR JEIC &
TR AR BREE DNA A Efi 2 et L7z, ﬁTﬂiT,
U7 VH A2 PCR (g-PCR) T X % BEAF DT L)
BREE DNA o Rk & g L7z,

2. MM EFE
TIA~—DRR%R : A4 7 FRAE LA
D4 cyth BInT-Hi LAY % GenBank 7> 6 Hufs L7z,
HIEE S DR S A A7 FNARERI 72T T 4 ~
—&EREt L. BEMEERD LD, 7+ U — KT
T A ~—0 3R E TUTRR AT & 22 H 3 7o IR

EIA v FHREICUE LT T4 ~—bEEH LT

[FERIZ nested PCR ICFHWD 7T A ~— 1,
FORNTTA—IART YT OHLT T4~ —
R LT

R B DHER - 1st PCR OFFH DNA (T34 4
JFINADIED), 27 FNA, T)—F), AXFX
O U724 DNA 2 Fv, B, 7=—VU
7 A% 55 A 7 V4T > 7. Nested PCR O#H! |2
1% 10 578K L 7= 1st PCR DGR % VS, PCR 4:fF
X 1st PCRIZHES 7228, HE &V A4 7 VET—Ek

AT Y
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BRHBES DB « BER = & —HOIE%E DNA 1A
(3.0X10'—3.0X10° 2 &°—) Z#HM L LT q-PCR,
BLOERO=Z Y RAEA >k PCR 21TV, MHEE
g L7,

KERELD D D DNA R : A4 7 F 8204 B,
IAEBHOEAKL, FAKREZABLIZOT 4V
X —7n5 DNA Z AN L7=. % DNA 2§58 & L C,
% PCR ZAT\>, MR DA M2 EXUKE) CHERE L 7.

3. BR-E®

TIA~— D% - BREMEORER . HEHL1K
7T A4 ~—%y FTPCR 2{To7=& 25,
O FEHFFOT T A~ —TIIA A7 FRADIH THIE
FEMNRRBO BN, —HT, IAT YT ERF -0
TIA~—%MH L7z PCR TIEIERS SRR S HEE A
RS,

KHBEN DEEE © -PCR TII4A AR EEPE THINE 23
B bz, = RiRA > b PCR TiX Ist PCR (23
W, 3.0X10% 2 B —LL E DA IR B T 0 A IE A
B BV~ —J7, nested PCR TIEETOAIREPE T
BEIE SRR X4, q-PCR & =2 RK7ARA >k PCR D
FH T ORI 2IRHEEINC TR bR o7z,

KERELDDH D DNA B : 447 F 32D B -
FEAEMOSEIL L7 DNA 28 L LTz KR
A FPCR 2fTo7z b 2 A, ARMTIITHEINE
YA XOHEEIES TR B, FEAEEHCIIEIEPE
WMIREERO IR T

U EDRERNG, IAYYyFEHATLTTA~
— K EFE L nested PCR O AE YL, BITD
qmmziéfﬁﬂmA\ﬁk%&Lﬁnth%
v, MRHEET), FEREMEICLEITRO RN L
ﬁﬁ)i&%@%ﬁDNA MFETHDLENVRD.

O FEZ BRI 2R IR Z W KA Z 5
SFCHHHA LT A, HBEOASFEL VXTI
(Achellognathus cyanostigma) % Fr AR 5 2

IR LT Y, HiEH e EWFEIZHEIG FTRE CH
ék%z%ﬂé.
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0-A13 HMDMEDNA ICL SEERRABEDBENR T
WAz (bR - B - &), MAEE (K - k) N=FE (EEK - CMES)
TEHE (RERK [ I2), FRSC (FER - B - 3E)
1. [ZLBHIC HEFEM /> DR E 100 LA EIZb =215 E 55 2
MECHIE OHEREM 1L, BEOEMIERZ LR &N TE T2 BREBE DNA 23R H S A7 e IR VDIE S

BHRIKDT — ﬁ47f%50_nif\@£@@%
FOMITIE, HERED Ik S - B0 ko
DNA % W T % 725
Lol EARBROEREREE CTh 5 M DE T
WZOWTIE, BWDIE D RWZ O REETH - 7203
L BREBEDNA (BREPICH S e~ 7 m Ao fE
KL DNA) 2FH$ 52 L T OMEE TR TE S
AREPEA B V) | EARE - KR D X O AR AR BRBE T
TOHMEDIE « REOHEHITHOI TS, L
L. ZERMED B @ MR AR OB I DOV CTIEAT
PRLTWRY, £, ARBRICBIT H2HBEOBED
EOEERIT, BEOBMHEE LT D ETXy v
Lo TRy, AEOBENREEZHETT5Z LT
B ARERIZI T DAEMARIRDETIC & > THE
WRERTH D, AFIETIE, BARKOWTH S
HEEWOHERY = 7 2 8B L | %ﬁ%’%%ént
BREE DNA & FlW - SO HH A3 2 . IR AR D 1
f@%iﬁ&%ﬁ%ﬁﬁ%ﬁ%@mf%éb%&
L7,
2. BREFE

WEHERE D 0> DI EOAEENER 15720
(2. 2019 4 8 A IZEEEIC 3\ TR KGR
71.5m QMR CEI 27 7 —% A\ COKHHEREDHY
30cm R L=, ¥EM 2T IEERBE LY lom T
ATGA AL, KFATAAD 10g OHERY %2 3 V>
TGEL, ENEI HEREE DNA 24 L7z (&
AP0 TN), Elo, HEREMIOE AT A RIZON
T, fERFER L ONEENRETH LT =
(Plecoglossus altivelis) & A Y4 (Gymnogobius
isaza) @ eDNA JRE OFFRIAE 2 WE Uiz, HEREY
AT DEATA RIDONT I RB T 4 )b L EEE
ZRIE L, BRI R A O CRERHEEN ST
HeFEM =7 (Tsugeki eral. 2021) EXfHEESHH 2 &
THERAEHEE LT,

3. #R

HEFE O FARAEIC L D |

FEE

HCHRIRES T

PEREICH L TIThbh T E T,
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T ONWTIEEED S 30em, A PFITONTIE
13cm TH Y . FHEHK 100 £E5T. 30 ERTIFEY
95 (K1 a, b),

2 (@)
~
T2
u
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i 10 { [] /il'
% W A /1 \
RN (S NS— | {
i L]
S
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HEEHR
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S .&MWQHA
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HEEFER

X 1. BiBE DNA O & &2 H)
@IET7 2, (b)NIA T OFEREZ R L TWND,

4. BR

HEFEMH OBREEDNA 2 iV 5 Z & Tl E
WTh R EORIAFROETTICHI LTz, A E O
JERRIT, WIAAERERIZI T i E 0T & 180
T HIDICAR AR ERE RS D, F2, 72T
IXBREE DNA OZENIEREETH LM T T 7 h v
DN L2 EVREOEE) 4 KB L T2 ARtk
WD, ZOX D RO EEMRIERNNDS Z
& T, AR AR AR O 72 I H
MTXAHEAI,
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1. [XLHIC

FRBRER BE C & 5 BRI IR O 7= ZE R D 3
ERL, BEAHEZ U LIIEESERO DL LT
Mohd, MBIZAERT DN TX T LD FET
& % Philodina gregaria Murray, 1910 1%, FEMREA
L L THBIL, FMBOEOEICHE &Ik
ST EIN D FEHMERHICBWTRIBET DL Z
ERHEINTWD, LrL, HECTEE Vo7
BREEOBILA K E WEBOBHICI N T, 2283
ETEDLONITH>TELT, MWBEL VX T
LY OAETFERRLAERIZET 2 FRIITZE LTV D
7o, RIEED A=A LT HiEamicidE > T
W, F 2T, AR T, BEFnEERE D 0 ZRE
PRSI CERI L 7-FMpE e L AT Z T Ly 2 Fl (P,
gregaria & Adineta grandis Murray, 1910) D F538 38k
AT, BRRPEC L H B U WS DGR 2R L.
KEADA =X LO—mEHALNITHI L%
ATz,

2. MEEARE

2019 42 1 A, BHARD IO T & 5 Fn
FEHU R OFREHMERHIC BN T AT Z T AL %
BRI L7z, £, HAEHIFF (201941 H 4 A~10
H), %> 7 VAR LN O KRS 2 15 E
1 77— (UTBI-001 TidbiTv2, HOBO) % i\ Crifk
Lo EBILTIZE VT EZ T DAL, AT 4 v 7K
2.5ml &7 v LT EEEIR 0.5ml 5 CHE R 217> 7=,
FA AR D RN 331F 5 A1 B & KA~ DR E % 78
X572 OIZ, P gregaria 1%, 3°C, 6°C, 9°C, 12°C,
15°C., 20°C. 30°C, A. grandis 1% 3°C. 6°C, 9°C. 20°C
WICERE LA v FaX—F —NTENEN 24 @R
FTOEETo72, A TIE, METENEN 3
A% (FO, F1., F2) £ THEZ1TWV, OB (F
A2 WD THRIN~PEH L= B) . OHER, @F
ZFHAT=, FO IXERAL CERER L7 8K %2 7R 9,

3. #&#
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(ReRIFR « i), TflsR (RRRIFR « Mk, [E S AR AT ZEAT)

P. gregaria 1% 3 °C7>6 20 °CO il CHYFE S 7] HE
T, 30 °CCIHIHE C X FHEPR L7z, st B 4E, #
FECX 72T R COIRERTFO A FI BLOF2 &LV
HFI 2 5N -T2, 200CTHR B AL (93+£9.4 H),
3CTHRbEMN->T- (22.6+15.1 H), HEEKIIHEHH
TELETRNTORERTFL b %<, FORRD
DIRVERH Y . F1 I 15°C T b HEE N £ <
(14.8 £3.7 fE{K) | 3°C TR bV 72h o7 (3.3+£32
BIA) . A. grandis 1% 3°CH> 5 9°C THIJIH T & 7273,
20 CTIIHITE T E PRI L 7o, A A 4T 3°C &
6°CTIZFO A F1 & F2 XV $#£95-15 HHR< | 9°CT
IR O Ao 7o, HESRIT R L 0 b5
IBFEECENH Y | F1 1 6°C (4.0 + 1.5 fE{K), 9°C (4.2
+ 1.2 flfK) Theb 2 < OEEZE HET 2218 & -
77

4. EE

AL D 2 FEITFAMIZ 3\ TR BRI
DN OINHFTH DD, P gregaria 13 &V E)A
VKR THERTRE CR AL ZETH D — 7, 4.
grandis 13> < O IEB) LADRE & o T FEFFE O
EWNBDZENgIo Tz, SRIOBFFER RS,
RIRO K RTRE 72 KR (3-9°C) T 33 A TFE(E
FAUR, WFEA AR Z I TR A 1 HRE S
EINTEDLEHERITE D, 6T, FAEHOE WM
K3 o A TIEEIKIEN 5.8°CTHDHZ &G, M
FED 6°C T CTOBFERHE % I\ CE MR T 5 Ha%i
IEEN & HEZS9 D & P gregaria \% 3 1R, A. grandis
L2 R E CHENRETH D EEBE X LND, P
gregaria |[IMMOFEME L VAT X T Ly LT, 15
AT RE QIR MR SR < L R EE S 5 BE R <
HEIEOETEN LN LD RIROKRPIMEE S
LETIUNE LI AITO 2L TELHEE2H
Do ZOX D RIEFEREN MO ENE T P
gregaria W RFEEZFAREE TH—DDHEKTHD &
AAFFERE R HHELZ S T,
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1. [XLHIC BiR0 ., I X 2RME% ., TSRl L, ¥ A

A AUF vk, P OB & DK
B4 BT 2 AR RAEAM TH D, K& S5kt
7 v OERI ORI & 2O EhIE & IR
WHIZLTRY, ZORENRKEDO LI THD Z &
MHEA I TF 2T (KGHR) TN TWD, 41
AUF 27, B OREBIICEN CEIAEY & REBINY
WZHET 20Tk <. WURICHitE Sz 4Em &
i DIHEIZ K o THEFAR~ &l L TR Y AT
BRI OIS A & 5, 2O X9 RFFHRER D
A & DEMIIT T b ELTEELL, ¥
AT F a2V EWNETHIET, 77 NOH
T TR AEATHRIE DRI BN 5 ATREME DN & 5

KIS AE ESR O JFA AW 0 AERESR IR GRIE . R R
RHER L VWS RHARNEVLONRETHY, ¥
AT F 20D LD RBAFEMENEMIZE L T
IXIE & A ERFZERN T DI TR,

AWFRIZBNT, Fx XEEMICB T X3y
F =2 U O & ENEAN, A HIBLRY AT DR
AT T2,

2. MBI EAE

EEMOILM & Mo EREN2h 1 szl
T, 2020 =8 A5 2021 4 12 HEC, 8A 2 [FILL
LoMEECTCY T T BT, CTD T 7 7 A4
T—HHWTKIR, Z7av7 )b aBEREZRE
L7z, LTI oD B BAREND = A F K
FRCEUK L., MM CIREENO AT VIZL > THK
L7z 10370 Ay adDF 707 horry M
Ko TRAKZRME L CRbIR-oTo, Fiblmolo/EY
VT, MERGHER % O OB SE TRIZR L.
A A AT a2 OREEFHE L,

FRIEA OFAEIL, XA I U F 2 U RHERIIZE <
oz 10 A, 11 HiddTo 7, BEMOILMICE
W, EREEFARICKRE 2T L, BE D KO, 4,
8, 12, 16, 20, 25, 30, 50 m)2> Had/k 2 BREL L. JE L
Too VRAE L7z3kokiE, MM 2 — W CEE L TR

39

ERyARENYE i) Ik v A

AR BRI AT OFFA L, XA 3 U T 2 v B
M2 < BLbIT 2021 4E 11 AidT - 72, ki,
B O AL & i ooy & iR R O R 10 MR o
MBI L S TERAK Lz, $hE AR & [
BRICAER L, A1 3 v F = viilasca it Lz,

3. #&

AR, 7 v v 7 ¢ L a EEITILHIC BV T,
2020 4 & 2021 FORKRLH AT Y . ZhEh
EEWE & RRER OB AL b, Ml B WX, (A
BHC 7 a7 4L a BBENEE - 7228, BRSOk
BN CTHAEHRERNSZ Wb, #A43TUF
= U OB, BOEM & o 7o IR C Rk
TE L7z, EEREEOY—271%, b Emifle bic
10-12 H & 4-5 AIZA 6, LSO HIFIZIZ S A
AyFavTFEA LRGN 5Tz, MW
T, A3 UF 2 UOEERERE L ZHERTO 7 v e
7 v aiREE OMICHEERIEOMHEBEERS AL
72(Spearman, r = 0.574, p < 0.0001),

RESMFAEDORER, 7ra 7 4 b aBEOE—
7 ERBKRGEEICH A T F 2T NELFIEL
7=

LY HBRA) DARAEORE R, # A 3 U F 2 vEEK
ZEFEAN 1000 ind./L %48 % - #HUSIZ 2T THh - 7=,

4. EE

A AT 2 OEMEREEIT, BRSO
O E —F L, EllcBW\W i/ ra 7 b a i
EEHAEEREOMBBENAONT, 20 &I,
EEWICRBWT, ¥4 3 UF o VEERBENR kL
Ty T OEBEZIT TSI EERET S, i
HA_RTHEBICBWT, 44 3 0F 2 EERBEN G
{Rol=DX, #A430F 2vDERBYTHHKE
DERL TNV Z Lo, IR b2 A4 30
FaUDMAPERTHD EEZ LD,
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1. IXLHIC

Freshwater jellyfish comprising the genus
Craspedacusta are thought to have originated in the
Yangtze River, China and have since spread to all
continents except Antarctica. In Japan, Mamizu-kurage
(Craspedacusta sowerbii) have been reported throughout
the country, but little is known about their distribution,

reproduction, and genetic diversity.

2. MHEFE

In this study, jellyfish were collected from
Haruta-ike, an artificial pond in Chikuma City, Nagano
(Japan). Medusae were identified as Craspedacusta
sowerbii using morphological and molecular techniques.
Despite the existence of Haruta-ike since prior to the
Edo era (ca.1603), this work represents the first
published record of freshwater jellyfish in this pond.

3. R

Herein, we report on the novel swimming behavior
documented in this population, which includes both male
and female C. sowerbii medusae. Additionally, we
discuss the life cycle of polyps reared in culture from
Machikane-ike, a pond in Osaka for which we have
published the first complete mitochondrial genome of C.
sowerbii from Japan. Finally, we report on the

morphology and life cycle of the rare Japanese

*Miles I Peterson

Freshwater jellyfish in Japan: Unique swimming behavior,
rare sexual reproduction and the first

genetic analysis in Japan

(BMREE - fe B EH T2 78R

freshwater jellyfish Astrohydra japonica in Lake Biwa
(Shiga), documented only a few times in the 40 years
since its original discovery in Japan. The results of our
robust phylogenetic analysis using the 16S rRNA gene
and COI markers of C. sowerbii and A. japonica in this
study and for C. sowerbii material from Singapore,
together with all publicly available sequences for these
markers for the two species worldwide, revealed two
major C. sowerbii clades suggesting the Nagano and
Osaka populations originated from two distinct

introduction events.

4. ER
This collaborative research was made possible
through international collaborations among multiple

research facilities, museums and one wildlife reserve.

Images from Peterson et al. 2022
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Epibiosis in cyclopoid copepods in Lake Biwa: Taxonomic

study and ecological aspect.

*T. R. Tuhin, *M.F.A. Anny, *X. Liu, and *S. Ban

*School of Environmental Science, The University of Shiga Prefecture,
2500 Hassaka—Cho, Hikone, Shiga 522-8533, Japan. Email: ofb6ttuhin@ec. usp. ac. jp

1. Introduction

The crustacean zooplankton in Lake Biwa play a
vital role in the lake food web and maintain the
lake environment. Epibiosis is a facultative
association between the epibiont and their host,
and its biological implications may play an
important role in the lake ecosystem. In this
study, we reported the episymbiotic infection
on cyclopoid copepods during the stagnation
period of 2018 — 2022 in Lake Biwa.
2.Materials and Methods

Zooplankton samples were collected monthly with
avertical net haul (diameter, 30 cm: mesh size,
0.1 mm) from the bottom to the surface at a
pelagic site in the north basin of Lake Biwa from
January 2018 to August 2022.
dissolved oxygen (DO), and Chlorophyll-a were

Temperature,

measured throughout the water column at the same

time. Crustacean zooplankton species and
episymbionts were identified and counted. This
study focused on the relationship between
episymbionts and their host, i.e., cyclopoids

and investigated the morphological
characteristics and identification of the
episymbionts and year—to-year and seasonal
variations of their infection rates on
cyclopoids.

3. Results

Lake water was stratified from June to October
every year. And an oxygen—minimum layer was
formed just below the thermocline from July,
just after the massive phytoplankton bloom in
June, to September. Epibionts were found on just
cyclopoids from June to November in 2018, 2019,
and 2021, while July to December in 2020,
depending on the strength of the oxygen—minimum
Based on the

layer. morphological
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characteristics of epibionts, we identified
that they were epizoic flagellate Colacium
vesiculosum (Ehrenberg 1853), and peritrich
ciliate Epistylis anastatica (Linnaeus 1767)

The most prominent peak of the infection rates

(% of infected copepods) in each year was
observed in November 2018 (18%), October 2019
(36%), September 2020 (41%), and October 2021
(71%). We have found these infections in just
the adult stage, but not in both naupliar and
copepodite stages except in July and August 2022.
No such infection was found in other crustacean
zooplankton, including calanoid copepod
Eodiaptomus japonicus, probably depending on
the different vertical distributions among the
zooplankton taxa; most zooplankton in Lake Biwa
are distributed above 20 m, while cyclopoids can
be distributed below 20 m.

The minimum oxygen—containing water layer
might be associated with microbial activities
related to depositing organic materials from
phytoplankton blooms. Epizoic ciliates such as
Epistylis mainly feed on microbial components,
including free—living bacteria and detritus,
while flagellate Colaciumare mixotroph and may
feed on particulate organic matter and bacteria.
The stratified lake water in the early summer
of each year may therefore induce favorable
conditions around the thermocline for epiphytic
ciliates and flagellate
4. Conclusion
We concluded that the infestation rate was
associated with the vertical structure of the
water column. An intensive stratification
induced tight stratification and more favorable
conditions for the episymbionts around the

thermocline through the microbial food chain.
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L EOEER L, BEERITIIHIGEOMEEZRL

7o, WESAOHE LFERRIS, WL DA X U 7
T v ATERTERVIEEREWATRESELR D 5.
UL, Z< OWFERAKHE, @i, Mnrbox s
BHIZEBRLTEBY, WINLOBET T v 7 AT
DWTIEHENZ L. £, WINORTE A X
VIREED LoL, ZERR IR NS — SO — 1 A B
BT L, AZ UHEHA RIS 2\ T 5 EE
HIRAT 5 EDNE S THD.

AHERTIE, ONPLIME TOBEGFEA X VRED
BHE & TN D T2 O EE 7 ST T 2 KR R/ N B
JINT AR T, @ FHIFIHZ I X287 A X ViR

JEBRB AL IO B ER B A AT Z RN D
MERINZENT, WEAZ CREZHELZOT
WET 5.

2. MEEARE

NP LD XTI ISR Z 5 L, B i
—HRFNTH D . AL 2022 4 5 AI1Z/NEF IR
OCHEME L, MARSNOBELEEE F/NRIZE LD D

7o e — it X8 KETo7-. K, BXUEE
B o sonT )b BER IXEHEAKEHERW

THE L7, BKEEBR=EICRELIRY, — 87
TAY—TER, VU RELEZ, SERIKREG CE
TREARIRBIREZWE Lz, 5 A X RERIC

K% 20mL /N1 T VIZEREL L, KOH TEE L7z,

ANCHETBBEEAR
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VREDORBEES

IR —ER, POk (ESZERBEATIERT)

Ny RANR—=ZRETH A 2B, A # % GC-FID
TERL, BHEAXZ VEEZREL -7,

IR INE S We E i RE KRR T I I 2 38 L,
SN DIR T 5 E) NG T HERTITHS.
AN EIRERICHE T 23 0, TR R R
STWD. AL 2022 44 HIZERL, Rii~T
Tt DR ’*/\of:ﬂﬁﬁ AT, ZRHKETYH
KBTIz, KERBEEAZ REZERLED
@kﬁ%@ﬁ&f@mht
3. BREER

/NEF)IRAT BN 31T D ERUSE LI, B8 7

N THIIME R 23 L B A, RI1K &K oA
ﬂ%ﬁéﬂt WRAF A X R TR b AW
386 nM % 7~ L, 7K ~[A) 2> > T HLFRHE L, 70 nM

FTHAD L. BriflicBunaifiikizAZ Y —
AD—D2THY, IWIEA X NLE 7 H~HAE, A

2 b, RERHP~OR, AL CTEd LT
WS ZEMRE T, FH B S ZBE 7 #ic
BUFDEAEA L PRBEETRINN BN T 2 LAY
AW DRAT DAY TrE <, B, R
o TR B Z R L, W0 TRIFEA X YR
MENZ L EBEANTH -T2,

DN E) Tl EFHEE T 3270 nM & S WIRTEA 2
VIREE R Lok, ABTER CIX AR CHER
L7z (927~1204 nM). =Dk, FEHIESC RN
L, fKME 3275 0M Z 7R L7z, BT CIXmHREIRE
MHEHE L, FTREC»TCrZan 7 )b a RBE
NEL AN R S, #HiR E bR &
2 AR TR COBBATECHERE, A ¥ VAERKIC
FH L TCWERREMES R Sz, —JF, iz
LD K DEAF A X IREEIT 4565 nM & FER IR
WEZZR L2, RBHEAZIZIEH T (0.6 m) (2
A7 Efg LI DIRRENIFIEL, TRIRIE DRI
K& KRB DR A 5 PRI R T ME % R
L7=Zenn, AKRBZE U CTRRBIZE ENDIE
TFAX D L CW 2/ REMERE 2 b7z,

Loz &, WJINEIE LR L TRV A X
VIBEARURHIRE LTEETHY, BELRED
NBENEENC L 2 A Z REOHIMN AR S .
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BEBHERICHEITS A2 VRERDBDER /N —2

R CUMIREE - T), MARLZE (MFX - 2,

it (SRR - BREEARD), K& (BLATK - 2H),
ARERS GLRREE « EE25R), B 7 (FhE K - il o2 —)

1. [FCHIC

ERRCHEITT 5 B OKEN B L, Et
WIRE D72, JEJE THSIEPET T HLE2 60
TW5D. BBZRTAD A &2 T IR SM T
B DEEM DL > TERT S Z 200, WHE
DD DA Z IR I & o THEIng 5 7
WL, FOTH, WHEO A2 CERRIZET 28
RITAHBETETEHELRREL 2D,

AR RBREYMEENL, FREGTTAY 2R
b9 5 A% UER{bAiE (MOB) # 38T 58Y
WOZETHY, WMENBHRETLHZAZ DY YA
INTVATLELTHEBINLTWS., L, A¥
VRBREVHEIZOWTOMENE, A, e
§, AN —T & L LT e <, iEARE
FROBRKITT 2T 50, BREERK & OREM:
ERBAIR R,

Z T, AMHETIIEEMZ R E L e
ATV, A X URBEMO TG % B K OYR
F o BRTEFNMKLZFIEE LTRRS & &I,
AL URBRYNO GG\ B R 5 2 DEREER
IZDONWTHELE LT
2. M EARE

2021 4F 10 HIZEEEMD 15 iz W\, K=
TH o TINBLOT T~ R—=URBEICE - T
KABERILZ. 72, ZTEAKEHICE-T
JEIEE EAEOKET —% OKIR, BAmERE,
pH, ORP) ZHufFL7-.

a7Hh T AD0~1, 2~3, 4~5cm JE & RGN
IITBLORAZ U airicii Uiz, $£7z, KA
E AR, WEEA G, RO L ORE
- ERLERNR L HTICHE LT

AHFFETIBNT A Z RBREMW O T 5L, B
WCEENDIRFITED D MOB HKIRFEDEIG & E
#L, FNRIBAET VL > TEIB L (MOB
FHHR) . FNRIRAET /LTl MOB O kHE « %
WERNARLED, W7 Z 7 vl o EgER/E
FEFR L HI L TE LRV RZFIAL TV,
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3. #R

[FALARIZ K - TEE S 72 MOB % 5-% & MOB
HRIBIGEE D& A R & ORIZITA B2 EOMBEN
BHER (r=0.739,p<0.01,n=26), HENGEEZF|H
THIETAZ LV RBREYHEOTE G ZHETE D
ZEMRENT. B TR W EATY S A
T~ ZABRITKT D MOB % 5-31%0~322%TH V),
Szl Bigo7-. =22 Y B TIE MOB %53
L, IEERICE EN DR CRIENIE L ORICHEE
B OMHBENRED L (1=0.776,p<0.05,n=8).
BEHTIIMOB FHRLRETOA X RELD
MICAEREOHBEN R S (r=0.871,p<0.001,
n=14).

4. EE

AL A E LM ENREC A T v — L7 &
DRI TWS720, Biicxtd 280 LTORE
AR IRy & ST D (Taipale etal. 2014) . i€
EE ORRIR & 72 % JEE T OB R O NENIE &
2 A Y HHO MOB % 53 & ORICA OB LS
NI=DiX, fEE U CRIH RTREZe R A D 20 R T
T, 8% MOB TREL T\ L HR IS,
7272 L, BB CITEER M ORAENIEE & D BIRIEN R
HITWRNZ ED, MOB A 5-RICEET 55
BRERL, MRETIEMREICILoTHRRL L
DRI ST,
BEETIHEE T OA X JEE L MOB 5% &
ORICHRERAOHBEN L bN=Z L5 5, MOB
FHHERIIEBLIZ L TEHE D LRIz,
LovL, JEEOHSALSEITT 2 & AEEE A
T OB L VEKRTE T, EABMRIRO A A
~ AN T Do (REE, 2022), EWHEISH
FIAEND A X HKORFEOREITL T 5 A
RBMERSHY, 5% BIEREERL WS ZENEE
L.

S E Xk

BES (2022), HARMKFESE 86 [l LH AL
Taipale, S. (2014), Ecology 95, 563-567.
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NN

BREHADTLBIZETE A2 VERIEHEEORAE

(LAXEE - ), OHfes (RERSIK - BRELAR]) - BERE OuiREE - T) -

INESAHS (AEHEE R - ARIRAT) - faFse CbifgiE R - IRAE) - BEA (R - Rt > 2 —) -

1. XCHIT

AL AT TR IR T IR O THEBRIE BT M E
THENPRKREWVEEDRTATHY, ZORRIT -
BRALIRFE D 25 & bbb TN D, A X DREAE
e L CRH-SIHIE N SND A Z T AD
WEITE RO EZES L bRE SN TE
D, AZFLEOMBXREHR LD LTS, KT
DAB L TTAFEAED A T = X &2 DOBUR AR
TLZEIPRFICEETHD. AF o H AR E
HOHHERE L LTAY VBREMEAER SN TEREY,
ZDOWNOEREIZ DWW THIZE LI BTV D b
DD, TOEIFEEBIORETHY, A ¥
LA OFEN A2 D & WL 2 80, #iEVE 7
DAL EALHE OB EEO & RIXIEFIZZ L. N
A T, HEEIEREL FCTA X UL z1T 9
Candidatus Methylomirabilis (Ca. Methylomirabilis)
EWVO RIS E T OMIE S S TRY, D
AERETFIREE, BRBIC OV T A IER ICZ L.
T T TAMIETIE, WEEHTTTH L BREICB
T, A ¥ UBRIGHE Z 55 T FIETH D
CARD-FISH (catalyzed reporter deposition fluorescence
in situ hybridization) {EZ H\, A X R L A X
WRALHITE DA RO LB 2 ffT 45 Z L 2 HEY
LT

2. MELFGE

AT BT O X A TH DIEEAKEL L,
2012 4705 2014 A% Cid 1—2 @R, 2015 LA
Bl 3—6 2 H A2 50 L=, wABLIE I
BT, #iEM (0,10, 30, 50, 70, 90, 100m) 2 H &)
SRR R BEEHAEE E S ORI L, W
KR, EXURERE), b5/ (pH, BAFBRIRE,
FRBIRIRES) REBERNZFHI L. A2 b
A O F LT CARD-FISH B2 & » TfTo 72, Kk
RV BEM S NI SAKEME TOKE, /TR
AT NVT e R (RA&IRE 2%) CEER, HRAT
L, 02um 27 %A XORY) D—RRxA b7 4 X
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Shiah FK (Academia Sinica)

—RiZABE L, WERAELTZ. 0.1% agarose Tl &
BT 4V — FICHEE S 21%, 10mgml! T A VW
A N CHISEEALEL 24T~ 7o, 4 A X LA
(Type I, Type 11 3 £ OF Ca. Methylomirabilis) % {2k 3~
% 7'v—7 % AW T CARD-FISH 1EIZ L » TH & L
7.

3. ®R

2012 ENHDOFMNC LY, Typel, I, Ca.
Methylomirabilis D /) 3EEER TR S, REE S
DHMBBERE THO A X U NIFET 2 HRIZB WY
TIE, Type L1128, VB8, RRICHEBR N Z 54 % (12
—1 1) ETORBHICB W TIE, BKAENET Ca
Methylomirabilis 23 (53 2[5 i S 4172, Type |
E M OFFHDFENNIONTIE, £E (0-10m) D A
AUREIZ0 L LI ETHIICHLEDL LT,
WFITDETIEH D03 S, Type 1 D034 <
R S 4072 (2012 45 12 A : Type 11 1.0 x 10° cells ml™!) .
Ca. Methylomirabilis {22V CiX, 2013 412 A D
90m HiS TIE/KIE 17°C A & 22 249 uM T Ca.
Methylomirabilis 7% 1.1 x 10%cells ml"! & 2 < #H S 4
72, ZORMERIT I D 2014 F 2 AIZIE, Typell
MNERET03x100cellsml! EH SN DD, Ca
Methylomirabilis % % 95k E O 43 BRI TR H S 4
7phyoTz. 2016 4F 3 HICIXTRWVEERICL Y, HE
@ Ca. Methylomirabilis 358 ERH S 417805 7228,
BEPRZETH - 72201749 AIZIE/KIE 100m Hi
BT Ca. Methylomirabilis 73 4.0 x 10°cells ml! & EfE
Lz,

4. BE

FREVHF T O & DINZ 3T, 3 DO ERED A X
VIRACARTE 23 TR S A, FEIRENE BN N
Do, ELAWOMRFEROBEIZLY, EO5H
BCENRALND Z D, K[IRER & A X R
B, A UBBEMENRE BT 5 2 LRI E
ni-.
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1. [FCHIC

RAEAENC X D KIES/KIED EFIE, AW oZzEf
DAAELEL D D ETRINTEY, FERICADHE
OIEE SN ER L2 L 2R disE s D7 72
W, LL7Zen s, f)IloAKRAERBFIZ OV T
I i o0 A1 DA e R B O m W EERLITIZ & A
EZpun, IR HIE, F5E OO Y BRI i
LTWb 72, KR EH L THoMmA EiJimic
V7 T L2 EIINEETH D ATREMES R ST
WD, XU, JAKIEITAE R 720 T < 0B
CbXEEND, ZNbHDOZ Enh, IR ROE
B DAL Z B B CT B2, IOkl
o THRDIZT TR, ARNORESE &)1 B
NI D2 OIS CBIT HLERH 5,
MBS S (1997) 13X, 1989~91 FIZLEE) KR
BTSN ZHEAEFEO S A, FHEOKIEE &
HIZABLMNITLTWD, KIFFEIE, ZEE)IIKFR DR
Wi, ANADITHRIZ B W CRBR O FIE CREZ1T 5 2
&T, e THEARIZOW TEE S ORI ZE
fEEHLMNCTHZEEANET D, HDOET, £
BENNAKGRICI VDT Z B A U7z 1KIR 224k
WZOWTHIRETT 5,

2. MEEARE

2B KFD 53 HiAIZBWT, 2019, 2021 4EiC
N B T O R RRME O R TR L AR FH & 4T
Sz, MERD (1997) LRBRIC, KFEOLE - RIE
BB DL EOEFIAEIC X 0 FEE Lis, T
SRE, PN D 7 <, BRI A A Iy
M EMeFICEBET S 29 MICIRE LTz, M
BT D 7 AT OB & REET D729
2, BAEOME & BHEDIEHFIZ DN T ZEE O
YIE, EALiE, TAEZ Wilcoxon OFF B NANFIAk
FICX VI LTz, EFIRRECHEMSL 10
UETHD 22 BIZHOWT, #HIAT LD - REE
HAOES, HUSoBEs, VskmfsE, JHam 2z
B Lllea P AT 4 v 7 EURDGHTEITV, FEExH
B OLZAAEC & VRS M OB 2 HE LT,
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S[EZETTFETSHOKRAFERESMIIELELLTLS

*IVEURIE » ERRTBEAT (RSUK - oA i blg)
BAA GRAUK - 1)

3. ¥R

KIGFELFE 2 i U 72356, TEHLEARE & O S fE
POLE, RKNEE, EET EnThRbRELY b
BEDIZI> N K THoT- (FNE420m, 22m, 78
m), BRI OXIRFED 5 6, 73% OFEIZI VN THE
EREMORBEEABRO LN, ZDH5H 44%
OFEVE, WA S RIFFICE L LTz, 12 f
IEE DA D EH 2R U0, ZO—FT 4 MK
TaERL, B TEFIOMET MR S, H
KEELAEZITROTVWEZRIL, mEns K co4
EEEDRWAETRERZ AT o8 () 13,
Z 9 TlhWHE (AR I TofmiEs o L
HiZRKThoT=,

FEHSIC I T A BED B EmAKIRIE, @ED
Zh & HIFEHT2oC L kEd o T, SR O
3 MR OKIR, 38X OLENKRKI)O 2 Higd
DOKIEOEFHIEIL, #WE 30 4£M T 1~1.5°C O
INZ7= L, FFI2 2009 4ELARE O EHITBRE CTh o T2,

4. EE
KIBZLORET LY, ZEEJIIK R DGR/ NI
DL OHUTTIE, BWE 30 ERTKIES EF Lz
LHEESND, MY THSHEOBAEOIE SR
EHTAHERMIBICER L TWAZ ERHLMNE
7r ol BEEMFFEORTLTIX, BRx 7 iR EE
2B D EMTEDIRBEAGITAE S i E DERIE,
10 FFTHHE 10~15m RSN TR Y, RIFFED
FEA (7~26m) IZZ N EIFIERIZETHD EWVR D,
FEL )L TIEESSAO EAPRBO SN0, &
ZIRMR OFREN LN o7, ATHF RESF TR ED
WOV 2 —HFREICABT AFETIE, &SmO T
MEED BT, AT DA ZEOBEK B ITT AR
DEMIZH Y, WO Y 2 —HEREIZ 33 2 KR ELO
BESCHEIIETLTWS EEZOND, ZIHD
X, oA FERABEOHEIZEBNT, AFEENEE
STCAIREMED B 2, RARZEENIT K 2 S5 FE D KRR
B AL E TR D121E, KB L & &It
FAL L BREOEER ZBET LM END D,
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1. FCHIC

TEREDMT Z B3k O E WA BB T, k.

AR CHENKZ R D AR (KB AZE) 23E
FNTE, 20X ) ZpEmix, BICAERT S
B AR 72 AR B ARt LT &=, L2 A

0, AEEERON A2 B E LB Lo T

BILOEMSEEIEI I O—®E = > T D, [
B Ol S - EATK B, AFICE S 2 i1k
T o7 AT E R T DAY O E B
DHES, AHFTEOFRER TH 25 Rl R T/IME
BT, ERAICATRKEAE ETE 720, H
GO, 12 e A EOKENZEE LTz, LovL.,
IR, WERNFETORERSMEED—RL L
T, AFPOKHAPERZEDO TWD, FEITHFZEIC X
DL AZEFKEICIE, REBEEREO Y PR A HH)
T 5% F (Ishida et al. 2020) C&ZRIZKIL CTHEIFT
BT AHENRODAI Y v a vty
T AR A BT A fe T S BeE (BRI IE

2018) #HTHZ ERHESINTND, Lol 4
FRHER DK H AR D AR A BSRIC K

REHGA, AW Z @ U R ink 7 C AR AR
WZEDE I R RE G52 500EE L3> TWn
RN, T, AR, BITKE & A TSR O
W SARVE 2 Ol 2 B AN E IR 2 E T 5

2. MHEAE

2022 4E 5 Ao 6 AT, WE R ET/MERIZH
D 5 OORM (P, KE, KR, &R, 8D
TIEATAH & AZHK O EWRE 2 BT (X 3
W) L% (WX 6 M%) O 2 FfTV,
EWEEE (B, iR, v/ v F—0%
FREEFESD) ZWR & By Gl Lz, $7-, R%RE
EEABSHIC OV T HRRRFICEREL L, [FIERIC LR
AT 70, BMEMNTIZIZ 2 E RINLAR 04T 2 FH
KBEERRIIH AR BALE (TP) TRHET 5.
TR L LT, &FibkE+5 2 L TEMSEE
PEOEABEOBUFE, TP N@E R0, RHRED
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Z2FEKOEMY : EMSHERS LNARERAORE]

*EHMmA (FER - B, IR GRERA - 2

WHA (MER - 2

BRSO TV N EESN D,

W, SREE. AWM. (TP 2 HOWTIIBRIEMAT
Th DI, AENTEMZ RS i Ui R
WTREKT D,

3. R
Wit (s, fiE%, v/ v o4 —0%
KEEEFESR) 13RE], BB L QICHEERENR LN
Mol

4. EE

2017 EEITIT > ABETEH. ZFEKICKVAEY
ZRRIENIEMT D E VLSRN FEONZ, LHL.,
AREETIE, ZIKHARNEYMZHKREZENSES
EWSRERIZEEBR S NG h o1z, CHORREE LT,
T AV A1) H= (Procambarus clarkii) |Z & %KH
HRZDIVELNEZ 5N D, Ohba 2021 et.al ARY
LI, FAEOFEFTEMSHEMZELIETSE
5T ENHBENTLS,

01TEEE., SEOERELRT DL, 2022 F
TlE, FEREDOERY. SHREREARIL (Fh
Zh p=0.05, p=0.01), FBHITHIMERTHSZ &
Mmootz (p=0.057), —AT. ¥ H=DEHKHK
(& 2017 (LA L TLM= (p=0.003), ZE[E.
FEZFITo-10ZEDKEDS L 8ETH U H=MN
ERIN. HIKBOBENMTERBLTLVEA ST
KETIE 2017 FEICEAEERBAEZ(CEML T
L=,

CNODRRIFT, FUHTZITEYERFEKDF R
MHBESNFZEERLTWD, 2FEKITKE
EMICERMMZFRFIRM TSI LT, SHEEZMRLE
SELIMENH D, LOALEBNS, KOEEICHEET
BEVWSIREBIET A Y AT U HZITE>THIFAR
BTHY. AEOEFBEMITHREZNNTSHZ LIS
o, TD=H, ZFERKETSBRIET ) H=0DER
BROESLVWEEDHEICEEZTOEMLED
DEEAZADS



O-A28

1. [FCHIC

A N7 R aw (Lefua echigonia) X2 HZ 7
FYavfld b7y RV a vBICHE S5 HARE
BOWKATH D, BHALHIT ) S ITEH 5120 T
O F « iR KRS, R, whd
PR ERE R IRGATICAER LTERY, KENBEL A
INEE AR D B DG R AF e s, T D4k
BHES K OMEAERE 2 A L TR0, 2020 R EREEA
Ly U R MOl aEIB JHiZ, 2018 FERKE
WLy RU R NTIEEBEAIRIA BICEEShL T
b, AW THRAERSRE LzoIR T E 2D [
M Cd 5, SMRR/REEED 1L & AN O TH
LRI OERIC L - TR S V2 Bk itk &
ThY, BLILEHCR T ORI E, 7)1
SO B HIEANE U T D, 7 5 1S
T HEARPRIVAATND LB KENRH D,
ZHSDOI - KA EITIIATEN AR LTS ]
REMER S 5, TH, KEEHOE=2Y) 7 FikL
LT, B&EE DNA o3 ER S Tnbd, KzEkie
72T THEMD DNA 8T 5 Z ENFARETH DT
D, EWOFE LIRS NR PN ERNT &,
T O B AW O L BBRE~DOBEN DN D
LR ELZ L ORIER D D, AAFIEE, ABNIKFZD
R 36 KOG D SRR AR I WT, A M7
Ky a VHEROREDNADOKREZRATZ, £z,
BHEREFE O R L bk L, AREOARRNE
AL ExEHNE LT,

2. MHEEARE

ABINOS T o Dm0, ) INZES
BRI E B 2 5D/ NIKEER E 20 7 T 3
LT, FE/KMST 1L EAK L, DNA O43 iz 40
#1272 DI 10%FlL_Fra=y L% 1 mL ik
mL, RS L THFREZEICE IR, b7 LKko
Ak LUV DNA fili 1%, BR5E DNA Fi# - Efr~ =
=27V ver2.1 \ZHEo T2,

REr RV avohzfERAOICHEES Y,
TA~v—-Tu—Tky NEXFFHTDHEDIZ,
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IREI DNA ZHTIC K S ARNIZADA M7y F 2 avDERMRAE

*ORIERE - DERESE - PEESIE ORPEKR - B

DDBJ bR 7 R¥Ya UROKR Ny RYa v, F
HVKR b7 RKYaw, =R MrRYay, AR
VavkltRL7I7 FYavRovs KYaw, RV
aURNS 6D b R TS AOFEER
DOFEERSNE AT L L=, A hr Ry a vEN
DEBRNDIL, RN T I ~— T a—7
Yy FRREFTE o, YL TIIAR b
R a UL OAELBHER S TWRN D, JEFF
B 794 ~— - Fu—T¥y & LTERL-
PCR %, BVEME9SCI15H), T=—U 7 LRI
Ji57°C 1 3% 55 A 7 v L, KRR 3 KB
HDHNIX 8 KEIT-729 B D 1 DT HEIEN R
NrEGAEBELE LTf- 7,

&2 13 30cmx32em O H 3mm D & Eiffd 2
Too BN, 1 SO ITR L THRIK 2 ALLE
TITV, £K[E B OFE TIIEkHE S BRIz
S TATo 72, BRBE DNA 7307 CTHPE & e Sdv7z e
Ok HIHAE TIE, BKHS EFEoA B RTREMED &
Z 9 Ak A LIRSS TiT o7z, LU, BRidR
BENERTHDEAT CITREZITh o7,

3. BREER

BRBE DNA /0H7 Cld, 20 Hi P 10 Ha TR &1
ESNT, ZOHHO 8 HATYHB D W% B
BEREZITY, THRTIIAERZHBIETE 11
ST CX o To, ZORAEL TILE 72
L TRV NS e RCKE DN S AT T D, &
BEND OHEREZIT> TS LERDL D, —F
BAiFAA I L D AMOMERITTE 7223, BR5E DNA
ST SN2 - iS b 1 Ddbhotz, 2
W72 V) JSELPH 2 A U C 1 RO Al C & - s
THY, AFOEREE DNA BESKRHRALL T -
TR E 2 b, AIFFEICK Y, WF R XL
OV Hidsk D [ SR B 72 KR IIARTE D & 9 7a i
DRENKRIZAERLTND Z ENShotz, HBAKEZIE
TR & 2 - IKBRIIAFLASMT k2 22 AW A &
BLTEL, ZHEMEREOTZDICH ZOBREE5F -
TV RERH Y, BARRENRD LD,
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1. LI

BB DNA S3HT 13 DNA HE AR A1 2 D &
2T 2, ZOFEMEE S o> TIUL, HRRN
LRI TR AL R ZIEA D2 LB TE
Do WHAED Y —rr vy v TR OREL, KED
W ESBOAIE BT D < RN BT IE TS A~ DR
HLERSTWD, TR, B —7
Vv T W BREE DNA oTic L0 | A FE(E
BEEDBISHIZERIEAHEE L. T4 0 2 IREANE
AT2ZEEHELTWS, ATl AR
DET VL L TERREAIC X0 HEpfai 1A I E
SN TWBERET 2 (Gnathopogon caerulescens)
. OHUBE R O BAR R AR & 7 AN L
7=

2. MHEEARE

TATRRZEIC K W T a2 4 T EROBE SN T
W5 ha RU T DNA ¥~ 8 b b ilEfs 0O
%N (127 bp) & BRI ZARMERI D7 D~ —
J1—& LCTHWEZ, BfE DNA RELOBTUX, 2021
B L2022 FOARFEEINY 3 A-6 A) 12,
B —HOEINA R 13 HuSIicBW T, #isico
b 2PN EERM L, £HATI2L O
KEHRL, 2055 03-1L &2 A7 Y7 ZA-HV
T4 BE— (FLE0.45um) EAWCAETL I L
WK VEBREEDNA 2 L7c, 74 V2= b0
DNA i/, DNeasy Blood & Tissue Kit % i\ CTHT
ol S HIT-EREE DNA BB 2 v, ~——
HEBZ PCR HHIF L 72%% . iSeq 100 > A7 A
(illumina) Z VY, 2x 150 bp X7 = RfifMT 217
Teofe, V= AT — XX DADA2 A T T A v
EROCTHITL, NI A TEEET — % 245
. BT u A TEERT—X LD, M
RI&INTa A TRy NI — T @i &1T78 -
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3. R

BREE DNA 4TI k0 . WIS v 2 fEREE
IZBWT 36 HONT v X A TR S, £D )
B 16 IR L D F -G o N I TH -
Too NTBREAT Ry NU—JITLY, 1FEA
ERTOMBIZIBNTE—D 2 HONT 1 & A7
DEELTEBY, Zhbonyadf7ns 1
ENOEBEIROERDO S DT v ¥ A T MEHE
THEEBFEEL TCWD Z ERHLNE T2,
7'a Z A THARUT IS ] T O BHIR ZiE IR S
N o e, N7 a X 4 THeNT ez A
TEERE (h) 1%, EEWIRES KX OHGHERNIC
AL AEEERTIZ I W TR ME R AR D B LTz,

4. EE

BRBE DNA Z3#7IC K 0 | AGa R A E AR O &
ISR 2 KIS 72 0 345 Z S ioskzh L
7=, EEWOSHSIZONWTELNEAT T X A
TF oy NT—=7 1%, 2MHOMEINT 0 XA T
LELEEEMOERER LT, 2O X9 2R
Tad LT3y NT—7 X, —RICBEIZEMR
EERBIERN R Z o 72 Z 2R T, ArERr AT
1990 AEARHIEE X 0 s B L 7= 2%, AleEl, K
SO NNT a4 TR R &
M5 1990 AR O AT/ N T, RSN
0 XA T EHBRT HIFETROA MRy 7R A
FAFEE im0tz Z LR S utz, Lo AL E
REEIT, FEEBCHERIC H B R A S A AR VBT
MBI, FEIIMNIE I E LD A,
B DO KNI LE D IO TG D BE Z TR
T <L RO REREBREME N RRER LTz 2 L3R
e STz, ARFFECHUR L7z & O 72 BR 55 DNA 2547
Z WIS RE O RE BB SR E=2 U
V%, AREZIT U & UM BAR A AR O f
EHFHHICBWCTERTH D EEX BND,



O-A30

HEYRBEHNCEXSN-EENDOE - BY TS0 +UEF

Coe

KEEE - RRERBRELOZE

IR Ey3E (B21LK) , Eric Capo (Swedish University of Agricultural Sciences) |,
B RUH (ERR), Sk BAF BURENLR) , TE FE (EERR)

TN Fads  (FE

1. [XLC®HIS

IR X HEERIB RIS & 2 KR EF-ohits 72 Ko
HEINZ X 0 (IPCC 2022), K& RWBEEZITH 2 LN
BERENTHDEN, ZEWICLDUKY 27 287
5120 D RN ERVEITRER DR L 72 > T 5 (Klijn et
al. 2012), ARNHAEIZ, REHFOEBICAER T 24X
721} T 72 < (Zohary and Ostrovsky 2011), ##RIZIP
LA OHBIEIZ S KE 728 % 5 % (Yamamoto
etal. 2006), = DZALITE S —RbOI LR ZEL T
BHERDMEDT T 7 N ATHEN KA TS
REMERSH D, LL, 20X ) 2RilERoREL Nl
DG OAEWFINZ ED X 5 e B% 5 2 5 DM,
FELSHs TR, —FH, 7707 b AR
DS DRGSR OREIEREE, S HICY R R E
FAEAM OB Z ) 5 (Kagami et al. 2007), + Z T
TR, EEEE I A ) G EHERR ) 2 FH W
TfENTIC 0, T N YR A e
100 FRICDO72 28REAH LT 2 2 & T, ITFEDORE
ZAERC 1992 450 B MEAT S AV T KNV E S EERE T A
RICKE LB MAT L 2B LT 5,

2. MHEEAE

g - W T T U b AR HERE Y O A WE Ry
Frick v RMIEiE 210 L=, HERWITRH R,

AR T v X — oA 1397 12X v ENKX
a7 T7—% AV, 2017 FEICEEEAL i (&
2 )1[7H) DGR 70m H s CEREL L 72 (Tsugeki et al.
2021), BRHLL7=#EfE 2 71, 1em [EI@EIZE) 0 4

. AERGHIEIE 2017LB7 2 7 A RIS, BIEKRFO
y SRR HERIC KV BEE L, 15 S A7z 210Pb (2D
< CRS FRETNWVE S THERIREEIT- T2, 77
YU Ry RO OB, AE AT
S722017LB7 =27 & H\ =, VAR B eI HERE R
\ZF% D KA 7 Z 7 | ¥ Micrasterias hardyi D%
(AT 1A G BMEE T C— E ORI
T 5 F CHELTV, EETOMNERERE N LI,

F1T T 0 N OEBERSHEMSEOEW A G

BB 5 o) M ST (BER)

i+ 2720, —MALINETE T V& T fi#T<° Bray-
Curtis 580 B L7z,

3. BRLER

HEREM TR D AW B D M & Z D BT S <
T 6. 1825 100 R COREEWDO 7T 7 F v
FBIZEICLL T D 3 DO K& 2 ZBEAE L,
BUEIIREY A DT Z 7 b BN RS 5
WD EMPHBA LIz, EREIOREIT 1) 1960 4F
R~ 1970 FEROBEFHE B T T 07 b DIV
v HORIRZREEN (ERE(R) 2) 1990 AR LU
B HBRE DAL, FRC KA @777 b
SkFED Y 1) T P A D, pulicaria) DBRZE TR
BN, 3) 2010 AL - LABE O fkisEdH Micrasterias
hardyi DRIETH D, £V R EHEHD M. hardyi ~
DAFEFRILHT LTz 1990 AR N-LURE, S%FEE T
FEEEETHERE L T,

—JF., 777 N OEBERIZOWT, BED
FEREI % RIS 1) 2 KAUKEEREE M. hardyi <°
Staurastrum dorsidentiferum (ZFEIZ 7V Y T IV
o L (B NEEABAEKE LT, 7Y
VT IV IKRNENRE ST N o RBEER

BB L LT s,

PLEORERIT, FEEW CIIAMERIE R DRI
X 2GR OB 7T 7 b o ~DRIE
KTIZD7 RN oTelzasd, KB U0 I TEETERD
ARE L Ip o 7oy, TOREIR U v a ORI KEE
M7 DB ORI ST 2 L BRI LT
Wb, EOXI A=A LTKENMTZ 7 b
VOBERDBFERIC e > TV A NTE R, o EER
B TT o b AT VS FEAEMEED T
S LR BT ZED TV TETH D,

235 3CHK : Kagami et al. (2007) Proc R Soc B Biol Sci 274:
1561-1566. Klijn et al. (2012) Ambio 41 :180-192. Tsugeki et
al. (2021) Limnol. 22 :197-207.Yamamoto et al. (2006) Limnol.
7: 75-82. Zohary and Ostrovsky (2011) Inland Waters 1:47-59.
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B 2 EAF ki
N (BB ZEUSEAROTZERT), Bl (V7 Fasyrzh)
BN (RO RFPRERE - Bl
1. [FCHIZ 4227.1 copies/L DR Z Mt L7z (Fig. 1),

“HBE DA > H A B Unionoida I & H5R4& Hiod¥f)1],
ez AR L, 2RI 6 £ 165 &, £ 1000 FEAN A
B L TW5% (Bauer,2001), HAENTIE 18 D4
ARG S, 2096 13 BITHERGEEETH S
(Kondo, 2018), A > A JAD AL A A =
ELTHEERBENSEEAERE L CWALENDD Z
L0, aABEOX T IEEB IO AT A v
HAFNZFEINT D72, 2O OAFAOBHEIZ AH]
RTHDZ LR EMN 6, BREEREAYE L COEREE
MHHLHELTWD

82 i & AT THER S TWDA A

ﬂ@:&ﬁu,W%EuMTi9@%nénfw
2, IAETITARICED LTS (85K, 2018), 1t

%@:&E@%Eﬁ%ﬁ,%%&g%%wtﬁﬁm
R Redotz, Los L, T TliEBREE DNA (UL
T, eDNA) %5 Z & C, #ERIEIC A TIAH
R CTHREZIT2D 260, HERE K47
ETHIEEI END ANEIREL E2TRY 72 KK
SHDHZENAREE D, AIFSETIL, eDNA ZH
WCE 7 O Z X5 A 2 T A D53A7 % W
Mz LT,

2. MEEAE

A, B ICHAT D) 6 W1, 42 18 HisS
%ﬁ%m,mnﬁﬁﬂmﬁotoﬁyfmeL%
KL, by P o=t MERETM L0
W2, 7—7—TCHRH L TERZIEHR L, Vo7
JViX, GFF #HW TR E1T>72%, 100 uL ®
DNA ZHi U7z, Bk SR £ CoEix, B85
[mAi DRITT HEREE DNA HE - ofr~==7

WCHEL LU 72, 7238, AWFFETIE, PCR %179 Al

%m%%AMmmXP%%wT%%%ﬁok@%ﬁ%
TIA~—%, COIfEEKEA A D DNA DK%
S X2 KO Ci%Et Lz, fERLT=7 T4 ~—1%
AHA, =V HBHTA, RTHA, Janey
FHANSHIE L7z DNA %2 BV TARRERGRR %
TV, AV HTADOHIEET 2 Z L 2B L ThoE
U7z, BRKERC IR K S O F P A S T A D34y
£ LTV, EEEMREIT 77,

3. wmR

6 )& %f4: & LC, BREE DNA ZH W = A VA
DRt E T -T2 & 2 6,Mwuuﬁﬁf4/w4@
DNA O¥ENE Z /st L7z, MR MR Lo%, E&
PCR #{T->7c& Z A, /T 0.36copies/L, KT

F77, BKIRFIZA A OEEDPHERTE R
FHIECH A HAD DNA 2T 5 2 LN T
77,

4. EX®

Kﬁ%fnx;:+bf_/f SHADTTA~—F v MZ
FWNOBREKICHEHFRETH D Z L3 yinoTe
F7o, THETORESFIEITHT, eDNA L
R CIAHIE TOAE BRI EZHEND D Z LT
7. W KM O Fitd KM6 THA A D
eDNA AR &2y, ZOHSITRN bEE< B Y
BV, ERADHE T L TCE 2 R oREE

i L CUve DNA AR T2 ATREMEA @V 2 & A
LEND, Fi2, copy BaxHD &, ARIOFKEE

DA TTA DEINEERS>TNDZ b, P
RE &L D B2 & DNA D3/KHFICHUAG S LTV AEE
PENRDH D, DD, ARITEHNETKZIT,
FEINALIAMZ 31T % eDNA OZE 4 B 2% TE T
H5,
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Ecology and Evolution of the freshwater mussels
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Visualization of zinc ion uptake and tissue distribution in
Orthocladiinae (Diptera) larvae using ion probe

* Ashok Kumar Shrestha, Takeshi Fujino, Kosuke Nagaoka (Saitama University)

1. Introduction

— Zinc is widely distributed throughout the natural
environment and is an essential element for living
organisms. Biological imaging using a fluorescence probe
is a robust tool for detecting and quantifying metal ions in
the target molecules of  living organisms. However,
previous studies are not prioritized its application in the
field of aquatic insects. This study aimed to visualize the
uptake of Zn ions and accumulation and distribution in the
tissue of aquatic larvae, i.e., Orthocladiinae larvae of the
Chironomidae  family. Chironomidae larvae are
commonly used to know the indicator of the freshwater

ecosystem.

2. Materials and Methods

— Chironomidae larvae were collected from Yanasegawa
River, Shiki, Saitama. Collected larvae were acclimatized
under a 16:8 h light: dark photoperiod at 20+1 °C for 4-6
days. The larva was exposed to two treatments, i.e., Zn
concentration in water only (Treatment 1 ) and Zn
concentration in water and solid particles (i.e., cellulose;
Treatment 2) in three concentrations, i.e., 30, 100 and 500
png Zn/L. Each treatment had three replication and 16
individual larvae were exposed in each replicat ion.

The low molecular weight bipyridine Zn probe
(CigH14N2O3S; extract mass  is 338.0725) was used to
visualize Zn ions inside the larvae body V. Fluorescence
image was taken every 12 h of uptake up to 48 h using a
DAPI fluorescence microscope . Phosphate buffer saline
was used to wash t he body surface Zn ion and probe
before taking the fluorescence image. Furthermore, total
Zn concentration inthe  body of the organism was

measured after 48 h ion uptake process using the ICP-OES.

3. Result

— The3 ™ and 4 ™ instar Chironomidae larvae were
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Masayori Hagimori (Mukogawa Women’s University)

collected from a non-polluted flowing river , whereas Zn
concentration in water was observed 2.89+0.69 n g Zn/L.
However, Zn in bottom sediment wassignificantly higher,
i.e., 84.35+1.43 mg/kg dry weight. The fluore scence
intensity was  observed high intensity in the larvae
exposed to Zn treatment with solid particles  than only
exposed to contaminated water. However, fluores cence
intensity was not significant change after 24 h in those
larvae exposed to Zn-tainted water with cellulose (p> 0.05,
two-way ANOVA)in 100 and 500 pg Zn/L. Furthermore,
total Zn concentrationin  the organisms body of2 ™
treatment was observed  0.16+0.05, 1.42+0.22, and
1.62+0.31 pg Zn/ mg in 30, 100, and 500 pug Zn/L ,
respectively, and 0.16+0.07, 0.6+0.25, and 1.12+0.35 pg

Zn/mg in larvae of 1 * treatment.

4. Discussion

— The Zn ion in the larvae body was mostly visualized
inthe mid-gut region of the digestives ystem. The
presences of gut content in the digestive tract have more
fluorescence intensity than in the empty gut -content
larvae body. The larvae of Chironomidae family use
bottom sediment to construct the tube around their body
which serves to generate respiratory current and
inhalation of metal ion from water. However, metal
accumulation in aquatic larvae is depending on the

2)

feeding strategies The low molecular weight

fluorescence probe can successfully visualize ~ Zn ion in

the aquatic larvae body.
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Toxicity of Triclosan, an Antimicrobial Agent, to a
Non-target Freshwater Zooplankton Species, Moina macrocopa

*Thilomi Samarakoon (Saitama University, University of Kelaniya),

1. Introduction
[TCS,  5-chloro-2-(2,4-dichlorophenoxy)

phenol] is a broad-spectrum antimicrobial agent widely

Triclosan

used in several personal care products and consumer
goods such as toothpaste, soap, shampoo, deodorants,
hand sanitizers, cooking utensils, etc. Due to its
extensive use and incomplete removal by wastewater
treatment plants, TCS has been detected in surface
waters in various parts of the world. There is a
knowledge gap on the toxicity of TCS to the most
sensitive organisms in aquatic ecosystems and the
mechanism of toxicity in those organisms. Therefore,
this study is aimed at assessing the lethal-, reproductive-,
and geno-toxicity of TCS in one of the commonly
pollutant-sensitive, freshwater

occurring, non-target

zooplankton species, Moina macrocopa.

2. Materials and Methods

All experiments were conducted with M. macrocopa
neonates <24 h old under semi-static conditions. The
acute exposure experiment was conducted by exposing
the neonates to different TCS concentrations (0-2000
pg/L) for 48 h (3 replicates per control/treatment, n=10
per replicate). 24 and 48 h- survival and immobilization
data were collected and used to estimate the 24 and 48 h-
LCso values, respectively. The reproductive toxicity test
was conducted by exposing the neonates to different
sub-lethal TCS concentrations (0-100 pg/L) for 7 days
(10 replicates per control/treatment, n=1 per replicate).
Survival and daily reproduction in the parent organisms
were monitored to determine several reproductive
toxicity endpoints. The genotoxicity test was conducted
by exposing the neonates to the same sub-lethal TCS
concentrations for 48 h (3 replicates per control/treat
ment, n~60 per replicate). Genomic DNA was extracted,
and a randomly amplified polymorphic DNA (RAPD)
assay was carried out to detect changes in RAPD profiles

in the treated groups compared to the control group.

o7
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3. Results

The 24- and 48-h LCso values of TCS with 95%
confidence intervals were estimated as 705 (609-814)
and 543 (466—-622) ng/L, respectively based on nominal
TCS concentrations. Survival of the parent organisms in
the reproductive toxicity test was not affected by the
tested sub-lethal TCS concentrations. However, higher
sub-lethal TCS concentrations clearly delayed the first
reproduction (sexual maturity) and reduced the number
of offspring in the first brood. These parameters were
statistically significant at 100 pg/L TCS. The total
number of broods generated within 7 days was not
significantly affected by TCS. But interestingly the total
reproductive output of M. macrocopa in 7 days was
increased by lower sub-lethal TCS concentrations
(statistically significant at 10 pg/L TCS) and decreased
by higher sub-lethal TCS concentrations (statistically
significant at >50 pg/L TCS). The RAPD profiles of the
neonates exposed to >50 pg/L TCS showed a noticeable

change compared to the control group.

4. Discussion

The results of our study clearly indicated that TCS
affects the reproduction in M. macrocopa at very low
concentrations. This signals that TCS can be a potential
endocrine disrupter in aquatic organisms. Moreover, our
genotoxicity study revealed that TCS can also be a
potential genotoxicant to aquatic invertebrates. Further
studies are recommended to confirm our findings and to
investigate the mechanism of toxicity of TCS in aquatic
organisms with the use of other biomarkers. Furthermore
regulations are required to control the use and release of

TCS into aquatic environments.
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1. Introduction

Cyanobacteria harmful blooms (CyanoHABs) in
freshwater reservoirs are temporally and spatially
dynamic; this, combined with species-specific traits that
support cyanobacteria dominance during changing
conditions, further complicates CyanoHAB prediction
and management. In-situ fluorescence sensors allow
rapid, remote estimation of total phytoplankton and
cyanobacteria concentration by measuring key pigments
such as chl-a and phycocyanin (PC). Despite the benefits,
such sensors are affected by site-specific interferences,
hindering accurate measurements, and cannot directly
provide indication of dominant genera/species.
Data-driven modelling is an opportunity to overcome
this challenges as they are being increasingly used to
understand and predict complex patterns in ecological

monitoring data.

2. Materials and Methods

First, historical data collection and analysis was
performed in three Australian drinking water reservoirs
to understand the dynamics of the local cyanobacteria
population. Correlations between environmental drivers
and dominance of key cyanobacteria genera were
determined. Second, three sets of controlled laboratory
experiments were performed. The first two experiments
assessed  the  fluorescence  characteristics  and
interferences throughout the growth phases of different
relevant cyanobacteria genera, often dominant in the
assessed drinking water reservoirs. The third experiment
analysed light-induced quenching in a cyanobacterium
and a green alga by simulating diel light variability
controlled and  stratification

under temperature

conditions.  Lastly, a  framework  combining
methodological procedures from the observational data
analysis and fluorescence calibration experiments was
established with the aim to automate fluorescence
sensors compensation using data-driven models. An

integrated data-driven model based on the framework

Improving understanding and management of cyanobacteria blooms
in freshwater reservoirs through data—-driven modelling and

fluorescence sensors
*BERTONE, Edoardo (Griffith University); ROUSSO, Benny Zuse (Deakin University)
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was developed and tested in Myponga reservoir, South
Australia. Moreover, a continuous improvement process
for CyanoHABs models, and a set of best practice
guidelines for fluorescence

sensors  deployment,

calibration and operation were developed.

3. Results

Key findings include: (1) Fluorescence per unit
biomass is consistent among most genera despite
variable cell size and morphology; (2) Diel light
variability reduced fluorescence for both cyanobacterium
and green alga up to 79% under the assessed conditions;
(3) Fluorescence sensors were more precise than
traditional methods; readings were also affected by e.g.
organic matter and turbidity but could be compensated;
(4) Water temperature and nutrients were the two key
predictors of the dominant cyanobacteria species for
both the subtropical and temperate Australian drinking
reservoirs analysed; (5) Out of the models developed to
predict the dominant taxon at Myponga reservoir, the
Gradient Boosting Machine had the highest testing
accuracy (>75% true positives) and AUC values (>0.7)
and resulted in highest correlation (R’ = 0.81) between

compensated fluorescence estimates and traditional

laboratory-based  (i.e.,  microscopy)  biovolume
measurements.
4. Discussion

Altogether, findings indicate that CyanoHABs
management could be optimised through the

combination of fluorescence sensors and forecasting
models based on data-driven approaches, provided that
comprehensive compensation models for their readings,
and appropriate data analysis procedures for all available
historical data are undertaken. Importantly, findings
highlight that even though generalisable patterns exist,

site-specific analyses are still required.
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1. [FLCBHIC

FEEWONKEL, BREMICEDBAKFHRED
MM L L 72 1970 R E LR TRESYEL
TWo., — 5T, BRENMIZED —RAEFESOIRT
R, T EDOIERA D RORD BB S5
Koo TE ., BEMET 2OEREE, 7
X ¥ (Daphnia galeata) 7% & D87 Z 7
Mo ThD. BEMRETOY ERREIFKE KT
LTRESEIL, 87707 Froffl LTo
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T apBFEENPEVIREB MR T OMNERDH L.
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CHUCK D EREEDN EA L, BIHEROKTZMA
LT ENHKD. L, (HFEEABAZ Y —hE
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C/L) O 52 TOMHX T, FEEMH RO BS %
& BN Rt L W m< 2AHEMNH 7=, LiL,
BN %%, 04mgCL ' OMUFEXTH 2.0mgCL™
DILFRIX & FRIFREE OB R AR Lie. (REESEE T
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D W DBEDOEN IV aDBREIC B L KT
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A A~ AL ND~1.12 t DW/m? (2015 4 11 H~2017
£ 12 H) TEH L, LY—AY 7 MMEOE T
U DA A=< A3 ND~0.28 t DW/m? (2021 4F 4 H
~20247H) TEEL, LY=LV MELT
AR L Bk 2 HBLL7Z, pH, KR, NOy IE
LY — A7 Mtk CTHEREIX R 272, EC,
DO IV —ATv 7 MMEDOH N L V—AT 7 METL
DA B2~ 72 (EC, p<0.05, DO, p<0.01),
NH; ", NO; . POS CIEL I — Ay 7 MEDENR L
U—ATT7 MTE D bHEREIZEN ST (NHy'Y, NOs
p<0.001, POS", p<0.05),

HeRERR 7oAV LA T U O NHy B AR
Wi%h%hsmmm@mmdem@@mmw\
NO; BV IAZHE 1T Z 24 0.40 mgN/gdry/day
0.31 mgN/gdry/day 72> 7=, POs HU Y iAHHEE X%
ALEHL 1.52 mgP/gdry/day. 1.51 mgP/gdry/day 72 -7z,
TAYEAT YD NH, T, NOs—, POS HLY AR
HWEXAEERET R hoTe, TV EAT ) VD
NH; B2V JAZ L II NOs D IAZHEE L 0 $ K&
otz (p<0.001), L7=A3-> T, WMiyE#EIT NHs %
NO; LV HEE L THRVIATL EEX LI,

NEPE TAVEAIT VUONEGHERIZENE
A 4.00%.3.32% . P A FIXZENEI 0.20%.0.30%
Eolee TAVDRERANA A~ A (2016 4 6 H
22 H) BT AT R T A HRICHEE S
72N &I1F 17.87tN, P &/F 0.89tP 7Zo7z, A=/
DI RKANA I~ AF; 2021 424 H 14 B) 2B 5
A= VARIZEE &7 N &1 3.61 (N, P &3 0.34
tP 7ol TAYV DT IN—LEEDOHTNA T U HE
RRIZHER TS A ARE N2, TAHI DT —
LT B EFIICHEE SO N & PREITE 2
oo —JH. ATV HBIRHIIIARETRICHD DN
A T~ ADMENTZD, NH, T, NO; . POS 137 4
FEAT ) VICETE ST, WEKIZ NHy', NO;
POS DR DMANC S D Z &Ny ho Tz,
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1. [FCHIC

BETEIX, BAHLE TRERICE 8D K& 72w
ETFENEHHBICE VDI TH, BAEE 2
7= CHENTTELEEIFOTETHS, 2
ARDNTHIRKEE Td DA H) & @il 11D A TH
FB L BN - TEY, WAKITEIC LD HE BN
DN, HEBA~OFHRH 5, HETBICBIT S
WK ORBEIREIIIER ICm <. BREB(EDEST
LTWD E@EEN TS (Sengaetal., 2021),

AWFFETIX, AETE & B AL & O CXER
(NHs*, NOy, NOs', POs*) DU A HNTT D
720, DE)IEEINCIBWTEEZEORKBIRC 1
HERFE, WEKOV 7Y o7 % | BT, &
TR A~ORBIOTA - Fith 281 L=,

2. Ak

FZ (202243 A 31 H 11:00~4 A 1 H 11:00) .
B2 (8 A 11 H 18:00~12 H 19:00) =, A&
I 3BT 1 RERAE MK DB K B OY, i
KDL 2 BIE Uiz, WK OEKIT A B AR (3700
Sampler, ISCO) TIT -7z, WHITE S IKIZUI>72 K
B2 —E T L. = ORI ZHE Lz, KALDZE
{RIZBEMGE O =720 THIE Lz, £k
IR F R TR LT,

PRk L7kl & 450°CC 2 BRRFRE L 72 4 7 A#k
MeAHE (GF/F, ARNRFRRLT£2 0.7 um) TAHi L,
NH+, NO>, NOs~, POSREZME L7-, WMET
KOLEFRENSHIH L, N & POHA « &R
BERENOEM Lz, £72, BAKIZEDZNEPO
AR, AETE & KB ORI, Bk, &%
BIRRE DRI L,

3. WRLEBE

ERIZBWT, Tl (RETRENS R ~) 13
31 H 10:30~13:30, 17:30~1 H 2:30, 6:30~11:30,
3 GRS 2> D R EEF I ~) 1431 H 13:30~17:30,
1 H2:30~6:30 & L7=, £7=. 3 A 31 H 22:00 tE)»
54 H 1 H 8:00 tE THKNHER S L=,

HARBIZ BT, RO NHy & POSIRE 1T E
JIRE & Pele U TR VB A B v, Lizhio T,

61

BETRICE T HRBENX

*NRRREE, AR E T
INEEoTEE, EMth, TEAMT GOTA - 2

BRUE OWEK D NHy & PO XA HTIBICHA
THZETHWINTAZ ENmholz, £z, NOy &
NO; IR IX T O Bl ~BAT T 2 RRICHINT %
RN BTz, ZORERIE, TR TSR
WFHT 5 2 & THEREW R AT SR BREE A3 T AR
A, ER LD EIT T 2720 B b,
Fig.l & 2%, Bl (17:30~2:30) & Fiffl (2:30~
6:30) DEIKIEIZE T DREBEHROTA - Tt &E R
LT3, 2TCOREREOHHEITHARLY 1.1
fG~42 fE@Emholc, REHEIIBFHETE THML,
FRBA~RIT 5 2 LBy hoTo, BETEITRE
W7 E LTHEEL TS & THIL TWZA,
MR ETIBIIRBEO Y —ATHDLZ BN oM
Slz, WETED D FAB~OREHARMIT, HT
BINFEOBRBICEEL T DAREERS 5,
MK H > NHst, NOy, POSFDRHETE~D AR
BT, A 2.20 kgN, 1.94 kgN, 0.02 kgP & 72
D PRHED DIRA R L 2 LW HINE 0 26.3 %,
31.1 %, 1.4 %% D7z, Bk ORBEROARIL
FRCHRICE L THEHETHD Z N phoTz,
HEIZHOWTIE, BUEMITH CTh 5,
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1. [XCHIZ

77 AF > 71X PCBs, PAHs, DDT 7% ¥ OH 5
Y % & OFR M _EITRAE B KO~ ()
T, TOD, 7T AT v 7 IIIEYHIRA~ DTG
YeB ORgEOM ol LIRS N D Z & THIK~D
1GYE DB IABEP RS STV D, PAHS 135
WA, BRIFVEZ & OFEMEAE A LT 2573, PCBs,
DDT &Ei7e 0 HAREWTIEHEH A HE S fvTn
RN, ZDTZDEET & HIE FTRE 7RI EE T I
HIFELTEY, ZOMAFICL > TREFTZ
AF w7 O PAHs [UEBROREM THhA WD, —
JiT, BEFOT T AT v 7 ~D PAHs IUEZFBC
B L CIEARBZR A,

R 72 2T 7 ~OIGYLE DI 28 % B
LEMNCTBHZEE, 7T AF v 7 OWBAERRICK
ETREBLFMT 525X TEETHL, T T«
—/L PR, BNERZITV, WET T I 2F v
\Z K % PAHs & DB ELK D fR % 3 2 72,

2. MEERE

74— RRBRITAZE Q021 F 11 A~12 A) &
B 202246 H~8 H) 1727/, R =F L
(2 emx2 emx0.1 cm) %, FRGEHEEO CTHRIEICE <
X O ICRRE LIMIKICHR L, PAHs DI Zikr Tz, %
BELES AT v 7% 1 BB L2 #EHH T &Ii2F
UL L PAHs INA&EBEZBIE Lz, E-WKEER. &
f#fi& PAHs OHIE S [FRFIZAT - 72

PAHs IG5 SEIZLL T O X 9 IZHIE Lz, BAE g S

KT IAF 72T TY v AL—HHL,

Mt z, VBTN H T WA LT &' b r/~F
Fr (1:99) THEHL, WHLEEZT & =
NUVICERYE L, WKk v~ N7 T 7 /8
#CPAHs (11 ) OEN, EEEIT-o7-,
FENFERTIIKIRBI DT Z AF > 7 ~0 PAHs IX
HEREDMEIA & AT, KIRIX 10°C & 25°CTIT o7,
100 pg/L @ PAHs IRAKIER (7 =F v vy, 7

HMBRDTSXF VLD
PAHs IREDEHER

*E HBEN (BMRFERZERD) - B — (FNARZ)

YhIRY, IAVFETUTY, LD 4 fE) &
100mL %7 A E—H—IZ AL, EHICEZICHRY =
FL R (2emx2 emx0.1 mm) % 1 AN, 14 H
fH, B — 0 — %, IR S B2 5, AKIFH O PAHs
IREZRERFAIE L, R Y =F L KRl 2 R 72
DRI T ORIz L > TR L7,

KUY ZF L — ASHEE (L/g)

TR F 2 ~DPAHS I i (ug/g)
- KB DOPAHS A (ug/L)

3. ¥R

74—V FRBRICE D 7T AF > 7 ~0D PAHs X
ERIIEZE>AFZTholz, 7T AF v 7ITIEL
72 PAHs #pIIA T, EFLbIZT7=FT v Py,
INET Ty, ELUBMEEL TR, ZOF
FEEEGITR > TRBY, FLEFTLBUKEOR
VN PAHs bR STz,

FENFERTIL 10CEV b 25COHBE VI
BTz, FTBUKMED BV PAHs 1F E @Al
ZavRY S AoV e
4. ER

7 4 —/b Rk & BN FEROFE R DR B
XLV EEED PAHs & UUAE T 5 WREMEDN R &
N, ZIUXT T AT v 7 OIREN EN S EfEEb
ERMETL, K0 AEEEMEEZIGE LT VWiarf
BN ENT D7D EEZ BN,

F 72, AZFEOE PAHs Lk & EFDIFE PAHs FH
FRIT R - Tz, AFEOINFE PAHs AT KA
frig L HELL L T e, HEFEDOIUE PAHs AL
AKIBERE SR L TV D Z EAVRE T, Th,
AZRITRATRE PAHs & 77 AF v 7 PNEBNE LT
2, BZRTRIRCAKIRD LI X - TSR B IR
HL7- PAHs 27 7 AF v 7 BIGE LT iE %
R DHiLD, Lo KRN EH 25 & AR5 PAHs
DAEHT B Z LT, T AF v 7 ~0D PAHs IUE &
WEINT 2 AREME LB 2 b b,
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1. LI

WA T 5 U o INEREERIZ Y > (P) ASEFED S
WA~ SN 2BRTHD. TO—D2E LTH
MTZ T NN T VT NEETDHERAT 7
2 —PICL L 6HEE P ORI H L. ZORISIE
AR B P ORESHA ﬁif%é*éﬁ%®fﬁ
WRESNLD Z & (Wang 5, 2012), H 9 —DD
FH2 P ONEHHAIREE T 2 IHEE P O &
B LT KA RSB~ O BRI NES TH D
EEINTWVWD (Hua 6. 2000).

O T ORI I 1T 2 E D P I EEHINITEE )
5 OMME P IEHEK & STV D A, SO RE
KEIZBIT D P OFnaAEE P NHDTWEZ
&L BB ORGFBFERENGET SRS Rholo
Lnb | YIED P NFHSE I IT A HERE P O A K
X ENE R T L O AREER S S .

AE OBFSE D B BXBAE ORI 31T 5 A B
RE P BIREICBIDL D T AN VMR AT 7 ¥ —B g
(APA) DOZEMEENC/KE O M L 5 2R 5 Blsg
T 52 LT, EH RO P EMBICHRIEP BN ED

ZHHELTWANEHALNITHZETHD.
2. B HiE

2022 FEITERGLI O Z S A, B UHE - NI
TRIERI DMK K OVEE DRI ZITV, £
DUWT APA DRIEZEAT- 7 (K HAS, 1992 ;
JE'E : Tabatabai, 1994). 1.0 CIIFEERMICTH S 6 A
(B ROREHcHH 8 H (EH), e vH#Tik
8 AICBIZIT > 7. HHBL & U CIArResRIRE
K OVKIRZRIE LTz, WAKICBEAL TEARRA T 7 ¥ —
B3 E ORI IZAFE L TWD D% B S0
T 5T DEHEHIAK, 1pm KON 0.45um JEiEHIKIZD
WTHIEZITV, lum LE (W77 > 7 b RO
Wi7-Zi) « 0.45um YL E 1pm BAF GIE ) -
0.45um AR (AfFHE) OBiSyIZIIT 5 APA ZH M
L7z, F72. WIKT O Chla JEEESC P JREE, B
. EEORRER] P IREHHIE L.

63

MEAHIBE ) VHEERR T 7 2 —EEHRICET SR
*iIRER (BMRERERR),

RS (EINRE - BE)

3. fER-BE

AGATIL O B 1T 2 B & Bl APA JITE K5 R
> \K¢Mmi¢&fmﬂé?mmuﬁ®k%
IRRIRDOBERE L TR Y . ZOEMEMITEHIC
i%%@3%i£:i?%wbt.%%77y7h
Y OEERT Chla REOFHILEHZRLHE. 6 A
OB Aok L, 8 AIHEEMEIIC Y-, #

SO RE DMLY APA OB % 5 %
mEFEZ NS, £ Chla &H7-0D D APAIL, 1§
EHOBFEMIZIZIEETIZEA EENENST-D
*ﬂbffwﬁ%@g% 1328 (KT O0m } OV 1.5m)
TRZE < . TIHEL 22 AN A DbNTZ. F
{Z Chla Y;;%r##ﬁf%.%rbsof: 3m TIXREDOH55 LA
TeZpo TV, 3m ITKIREEEL TH D7D, £
Ew%mwa%tm%wﬁﬁt\P%E@%<&
STWBHI NS, W77 7~ OEERIE
A7y A —BEFEALRSTHHORP 2EBAETE
TWEAREMERH D, M THEXETLH D7D
COKRKBETIIWM T T 7 bR D 2 L
FRETHD EEX LN, —JF T, R Tl
JEHNITEE S0 P OGN Z L 2572, i
M7 700 FATEDERRAT 7 X —BEMEEED
TP 2EHETINERb T2 B OND. Fiz,
dm LIVEK OVEE CTIINI T IV TICLHDHRAT 7 4
— VAN L TWDR[EEME/RIB S 7z,
Fio, WEAHHO B U LANFICB T DR AT 7
S —VIEMEEE i 5 & e UV CIER ISR
% APA DMLV b ED o T2 B VAR IR O 5EE
WELIMRL Y K&, FhmFE (0 LEHFE (N)
DIEEEH EDHEHAOF Tl b mWHiED 15T
HDH. ZDXE IR CRONIES LT VERETITP
DEFEEPFMINC EFJTLH720, AR 772 —F
JEMEDN B E > TR B 5 .
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BRESBEEXEX AL SEEHNILHARESEIC
B 11 5BEEME PILFR S OBIRERET

RIS Ol THloRBe - T3%) , Aha el Ol ik - 40+
e%) , RIS, ILnfRE (FERE)

1. I XLHIT
EEWHTIRY CoRANRBI SN TERY, Y~
F 7 OB ERIREF & 2o TS, ilE
HORKBETIIMEY 77 > 7 b BRI LT OER
TFREMERE Y L 72 CIIFEB LT D, 207, KB
REV VSREW IR 7 T v b v DRI BRI
ThdEEZLN, HNITEIT 21 XRI R OEIR
BORERE Y OB BAZREICHE T D Z LN EE
Thd, I T, A TITEE DI E L X #5
Hri&iE (WD-XRF) % M, HOsICEEE#IN O
BE U v DRIPERI D530 2 8 L, a0t X o iriE o
BIERE R Z HWZY v OEBFIEEZREF L, Bt
Hrica A L7z,

2. MEHEHE

EEEWILIA S H I rh g (st.17B) S OVBUANC 3 HiR
(E1-3) TAKEBNZERAK LT= (2021 4 4 A-2022 4
7 ), FLEE 45,250 um D PP A v 3 = THYE L 7= 45
pm A O R RERL 1~ & 3 Tl K, 45-250 pm DR
RERIF-. 250 pm DL EORRERBR 2 BRI L 72, 155
NIEREHIZENENAZE 045 um DA T LU T 4
N —TIER%G, RSETOMREIE L, 7o
L2 —ik k& PP 7 ¢ )V A THEY, WD-XRF Tt
FRNHE Z T o7z, BEAEE OO H, £
TTFUTNA—ETEH ) VREEZRIE L,
3. WRLEBE

WAKDOEY 7T T N—IETHRLNT ) VREL
WO X BRI HT O R E O RIR & Fig. 1 127”9, 2
DRERELE 0.904 TH V| FHEIMED &V EHRBAR
PR TE T, O ) RIS S
BRINODIRTE LTz, Fiz, 17B S OWAKDON, Rk
0.45-45 pm ORRERERI T DR Y REZ AR, K
ERNZ 53T U Fig. 212, ZHLETERAKLTZ 6 A%y
D% Fig. 3 \ZENEART, KIERH 2Tl

64

y=2.3026x + 0.3548
R2=0.9041 .

FYTTFUTN— ETRDE
U v D RIE (pgl)

10
WL XERHTIE TOWIKI LS 720 O & — 2 58)% (keps/L)

Figl #0k X Sotrikor—r L) 75
TN—IETRDTZ Y v OBOFBEE IR

M7 N ORBIZ D EEMHOKIE1Sm, &
URBEROKEBLEEZDND 85 m HATY ViR
EREER AR S, SEBEAHER I
2022 42 AIZEDKETH 79 pg/L ThHho7z, 6 A
BEGUREC O HSRIERERE Y v ORI, AR
O] - H B OR i DB 4520 % E3 #iIsA T
WS £ TEWVIEE (9-13 pg/L) TEEL TV, £
7o, W77 07 R ORBEIZL YT RTOMED
AKEE10m TUUVRERE L ZRoTWD EHEHISH
7o Filo. EEEREAFET DEMT T b IRERE
U s 5-8 g/l TIFAE L T e, BT, i ofF
TEHZ AW T2 B IRHEETE IS OV TG L 72,

[ 2021 [ 2022 Jeone. (ue/t)
Depthm)| 4 | S| 6|7 |8 |9 |10(11|12| 2|3 |4 |5]| 7| ND. -
0.5 as | ]
10 6 | |
15 [ | ] 75 [
40 9
60 10.5
75 [ ] 12
85 - 135

Fig.2 U > OREDKEHA 21k

Depth(m) [17B| E1 | E2

os (NI
10
.

E3

15
40
60
75

85 |E
Fig.3 2021 4 6 H DK - Mgl > o)
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REHZ MS EZRUEBAE GCMS EIZ & SN AR T

*EEBRYN R LfoRRE - 1T%), BB 0¥ ORIk - T=)

1. [FCHIC

HIERTRRE L OB T2 & D EEWIERE Ak Clix, &
e (DO) T OFABENHML TV 5, DO =
FEOBACITAERBR K O ER IO B L 5225 2 L)
O, TNOWERERZIEET L2 LITHEETHD, K
e Cld, MBS T 0t AOE(LO BB 5 HEZ
LEAFHBEY (DOM) K OVEE A Bk 40 O 5 11 7
LR OB RBIE R A G D Z LA B E Lz,

ST A0 (EGA) X, &5 172 £ DR BT O
MHIERZ G DT OOF MR FIETH S, DOM JEAER
BE K OVE B R 5B v O A B 2 B R 1 3 %
FiEE L THRE L7, £70, EGA IZX 0 o 7-3let
DR % S BWEASRI A a~ N7 T 7 0 —E&Y
Hris (ms-Py-GC/MS) 2 & 0 20 il s i) 1o Ak 2
RT3 2 HiEE M LT,

2. MHEEARK

TR BRI 305 8 Rk 0D B B3 B ¥ 4 o o ol Tk
751 (15m, 40m, 85m) (ZEEHLL . FLAZ 0.45um A 7 L
YT A NS =T HEE, WG L OEFAf I (Bond
Elute PPL) T & 2 AALERIC K 0 DLt i e AL Ee U 7= 3kt
(DOM iEffEatEl) Z i U7e, IREHENL, Bk E R
A CRBELER RS 2 W CRE 2 7 & R R
5] (Layer 1: 0-1 cm, Layer 2: 1-2 ¢cm, Layer 3: 2-4 cm,
Layer 4: 4-10 cm, Layer 5: 10-20 cm) ([ZEHU L 7=, 51
7o T O BE (3000 rppm, 20 min) (2 K W EIBRAK &
JEEEUE 2 23 B L 72, Multi-Shot Pyrolizer GC/MS 147 1
VT 4 7 RO EGA/PY-3030D & B EEERTEL D
GCMS-QP2010Ultra % iV 7=,

EGA ETIE, B 2B MIFICHE AL, 150C 5
15°C/5y DF-ILHFE T 600 CE TMEAL, FAN A% H
PE RS HTEHIEA L THfr L7z, ms-Py-GC/MS {£T
X, FREEEOFER X7 e T 4 7T IR~ A
nYxy 7744 877 (MIT-1030Ex) Z H\ T,
150-330°C & 330-600°C D > D FEfaEik Ei 4y (D : #4
EEk, © : B REE) ORAETAZ T AAAT
BAELTZ, XY ET7 V=T 8F7arT7 47 7R
UA-5+ (£ &30 m, N 0.25 mm, EE 025 um) % H
W,

65

BN, hAfez (R IREERH)
izl O TR - BREER )

3. BRLER

Fig. 1 |Z EGA 5T BV EEEWAK (7 A VR 15m)
DR—2NAFrr7a~x 7T 5 (TIC) & FERHERRK
DERET DREDA A (FEHK : m/z 98, FH&EIER
K :m/z 91, A > R—VERAEK : m/z 144) DY —
ST LETR LT,

Fig. 1 7 A BREGUE: R 15m @ EGA —F 7 7 A

Fig. 2 7 H R EGEE PR 15m TD D m/z 98
YAV =2/ 8 BN

ZODORERAEN KIS 2 A RO & @ DI AT
2% ms-Py-GC/MS THHTT 2 & KH Ry 2 RF&T
5 EEZ HILD miz DR ST, Fig. 2 (IR FEIRO
BT D mz98 DA 1T T KERd, Brr—2A
P B OB RAER TH DT T /) 0L R T LA
ottt — s R b REREEGL HOTEBD |
A IC X D IAKIZE D B ERE R E Z il Tx T
WB B BT,
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ADNERE LTRIZEITS

ELXSMEDNZEMASTFAETIOEE

HERPRE (LA RFRFET - AURAHATZERL), EREC (LA RFRERE « AR A ER)

R (EBSEMOKEZRENEE 2 —), FRIREA (1A RFERFPE -

1. [FC®HIZ

AT T, Z A i o g b+
WERBROKRZEIZ L » THINERERRR LT D &
MWHBITND . EAEIL, WINAERBRICENT
—WAEPEL & mR O REE 2 o7 SAERBRHALIZ
b DT DEMREOIIRIL, ¥ LOWJIERR~DE
BEFHMET 59 A CEHELRD., LrL, ERDIE
ABRE I, WX Z 8 LAY EOHEEIC
LR N EEST H. 22T, AFFETIE,
JEA B D A O A" TS T RR R E T L
DBRFEZATVY, TLOJINRJR A LT X O Z=#if) 7e
AT OEY EEHET HZ L HINE T 5.

2. MHEEAE

Lo, FEMFIZAET D7) TH Y,
T2 6 55.4 km OAIBICIRF A LAREET S, &
MFFECIE, 20204512 A, 202144 A, 7H, 10 A
IR A RIS 6 HRER T, AR 3 T TR
EERAR & OKER, VR, IR B OFHRI AT - 72
AL, =2 K7 — MIEF =%y FEHNT
A LT-. A Y 7T b RE LS R L
~ULTCRIE L, W, mgEasE L. £
72 ArcGIS (Esri) % F\CA& H oo 02> B O B
ZERIL7-. AMETRHET I, K5, S
D 80%LA bE& 5Tz BAL 4 3 3ERECHERL L 7=,
HROZABICA A GE DN O E
& (gm?), FEEIZIIKE (m), FitE (m/s), ]
H 72> 6 O EREfE (km) , 7 OB (%) , BRI DL (%) ,
BEOBEEE (%) M OVEEH O 2 FHE AW, £,
BT ET L2 AV, R iE L
HEEDRN AL 10 BT, BHERAERAL T
PMEZFH Lz, BT, SERIME & P o B )5
IR EATORERE (R) ORbEWVEDEEE L
7. % UC, A HIF D it % iRIC @ Nay2D-Flood

YNAN—FKOEIL, EMETHET VEIMEL T,

RS LN OERAEY O LY EEHEE LT

66

AR FRIEZERE)

3. R

ITONNEF A A FXEICBWT, 8 B 22 FOJK
LD HER SNz, 6 MR OEFAEWEE, 2020
AF 12 A5 3F4E 10 HI2h i TIEIS, 53.8 g/m?, 22.9
gm?, 2.5gm? 3.1gm?, Thoi-. EWETHET
VT, 1T EAE O FERESKBEEREE I SR ST
W5 ZENEZ BT, RGO TITIREREE
DOEACITH Z 72T, IRERE A B E L T
TN ERNGOFERICIMNE L CTEDEEZ T L
7o B LICIRIE S A TiOW, BKKMICET 2%
EHOEMEDO A T, R A TXE A
BT, ACEKHEeEEZ®EL T, BT TREE
EENEWEm AR L. 12 H, 7T AOAEYEIT
FNEN, $10910ke, #3,339kg LHEE S, H
IFA D 30%FREDEY R ThH D AlREMENH B & e

STz,

4. E®R

12 AlCKE&EzZE L CTAEMEN R I WVER L
LT, #ATMROWKRNEE LT REZ IfTr v~ b
v IRN, EMEDOEZL EEO T\t s &
2. —J, 7 AICTRIZEEMENRRKE o
HERE LT, iEEW RN E T~ NET T
BRoF 707 a vROSmN FRMTRE N7
ot EZLN. F£72, BOKKB T, HUKIZ
L DMEBOWDIT L - T, EAEBWYOAEL TN
DF DI DEWENNSL 72D T ERHERE IR,

EL7E S
(g/m?)

H 0.0-0.2

[o02-04

[]0.4-0.6

[10.6-08

Ho08-1.0

NOOEN_
)
ooox-hmvNHg[n

)

B 1 JLOJIEF S L FROBUK X EI1T 5 AT 4

SHEREOEHEON. £:128 ;A5 :TA.
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IWEIRDE - MAMDKMEIZE TS
Ik T K DOEE

AR (BINR - A B TARERD, R —, SRR (fENK - 2

1. FLCHIC

2l 72 (LRI IS RS T DL A A EIZB WD
T, FEBOKIEER O 3 R & 72 2 LHE Ik O BE RN H i
FRABRET 5 2 LI13BGK - KEFRERIZB O TRD
THEETHD (eg, 8k, 2019), F7=, HiFAKFH
IR HEEICRB T 2 EERERL L TEXD
TCTEY, BRI LR TSR K 0 5725
BRELTHMOBNTWS (e.g., Liu and Yamanaka,
2012), L2 UL7edy b, [(LFISIC 31T 2 BE RN H i F
I, BK - B SECER A TRNCERS 3 5 EE A A
ThHrOIZHEL LT, MMHBRICKIT 5 mRER
KOS, [LAH T K DOENRE 2 & ARMEI 728055 23
ZNWZ ERBRTH D, T, REFETIE, FEA
Ex2RERTHLUFIHRTH LT VTR - EEiz st
Gr L, MHEENRELD 2 »FTOEK (LAREK
CILEREA) ICEH LT, FOfMERtEoENE
AT LT, IEEUKIEERICIT D LAk T KO
BEALCTHIEEBNET D,

2. MHLAE

fFgExt L, FIRIIKR Biigko 1 >TH 5
e (B R 1500 m) 12351 5 2 T DIEAK TH 5,
FE) IR DB K A0 R K, IR (R 2931
m) [LHEEDEAKZ LAEK & ER LT, 201946 H
D5 2021 4F 6 A £ THEMFFRERSRMIF S L, KR
KR (KB 56 10 kR OBl =17 -7,
T, BAKET =% EEHT A XA (KRIT) 2
O, FEIIRET —& 2R BT & 0 BUS L7, Ui
BT — 2oV TIE, KM Tt EO i 7
BT, HHRENTE D L) IR EIT-
776

AHFFETIE, BEAKFRCIT DIEKOH IS O
WIZOW TR D701, Bk Xy hEHL
7o BRI TFTOLEEBY THD, (1) 1.0mmh LA E
DREKRPFET D, (2) (1) OHiIfE 1 FFELINIC 0.5
mm/h PL EOREKBFET D551 —#D A X |k
EHT, (3) A2 FHOKRMEKEN 4 mm LA E
D, £z, 2 oOFADOIBEI, b LI
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THIREZR ©— 7 IR DR T E e A R MIER
LT,

XDz, BB EAOEIELE LT, TRl
% (APD ZHMH L7z,

3. ¥R

FEAIRIZ DWW T, JEEFIEK TIEFEI 72 22 b3
ROENTZDITR LT, IREK TIEZERFEZ RN T
WETITE-ETholz, B LIEELIRED
BT, IR AIRIEE RS K & 0 b AR L LB
BNENWZ ER g0 oTlz, £, WHABEKOWEH &
DGR BN mIRERE KRR & <, ARBREEFE KRS
INEo T, KFET 2 OOEKTHRIHEDOIK T2
DAL, FRCILERE K CRE 20 H O T 23 s
S,

4. BR

TEAKIRIZ A D AT BB OFE N, KD
WRIZB W TRMNZEES L < IXEH 2P
EZTRTVEWVNIENVERL TS EEZ LN
Do Fio, HAKBOFHFHEDENE 72 6T EA
IZOWT, AEAD B — 7 i BT oK & & 61T
RO L AR IEOHBENRA LT, 202
E D, AREK O EIE, ELEORKEIZINZ
T, #HPICIFRE SN TV A ARREICE > THRESN T
WHEBZ NS, IHEEKOKENZE-ETH
D e, LK RSB FEAL D HE 0
e, ARSI RV & HER S Bk
NEBICITFE STV AREER®H 5, £72, Ol
TRHE T K AN E N AR T~ IS S 4, (LR 23
RSN D, @R ASWOHEE D 372 1 F /K
TR E 725, O T AKNFOER~RHT 5, &
VW D IEFE 2 88 C Rk 2 & Tt~k A3 i L T
WhHEBRIND, 20X ICILEEKIESR T ILA
HTRAKICIAS XBL SN D A[REMER H D, 5% E DH)
REZHETHZENEETHL VLD,
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EXMBFOALERMEIZE IS

#WMHDZBEHTKOERIZOVDTORE

A (SLIEX - Be), ZHIEH, %

REJR (SZIER - HERERET)

woolE BKAX - #ESUb), TR (b7 ZEHIE Y — e 2k th)

1. [FLHIZ

A AL A3 M A 72 HORCHD i )1 AR di 1 X ds 2 OF
F ) THBIX O gt K &2 x5 & LT, A oik)E
HTFAKROEIEKERK 7 v X0 E R &
L7ciiez £l CTh 5, ARETIE, EXELEE
L0 ETHANBERMEL P L —Y—IZHNT,
AR ek O 7 JE H F K ORLJFIZ DWW TEET 5, 72
B, FHUROBAEO T mERIT 90%LL F, £7-
TAKIE K2R 1980 AERITIEIE 100%I2E L TW 5D,
2. MBEAE

N o 7 A (K1 (A)), &I D 3
AROHFF (T HERSK 10 m LK) OEEHT
KEXRIT, BHFE &K% 2021 4 8 HDHEZE
BRI T o 72, B C/AKIE, EC, pH, DO, ORP,
RO Z JIE L, KBRS CREVEFRSY, EER
H, KoEEE (3'%0) - kFE (8D) LERNIIAL,
IS, B2A A4 2 FmiEERl, KRIBE - KIGERE
ZoaiT L,

3. BR-BR

O T RKOBWEREEZHND (1) BKIZ
ZK, (2) AKiEwRAK, B) FAFEAKEZTZY RN
— L LC, dEiIHXICE T 5 8'%0 & ClREIC A
S 3 TIRA T O R EE 1 (A) 1T d, b
fi K Tl A S 38\ TR KIR K DIRADSER

DB, FRICHE N2 TIZH TARFIC 5D 5 FANR
KOEIE D) 50% & HEE STz,

BT, ANAEFEME CH D ERME, 14
REEA, KBEE FL—3—& LT, Ak~
D TFRRKIBADAEZRRE L7z, EZRLEIL, 5
Mr AT - 7= A X O # s N2~N4, ) || Hi X
DL S10 D 4 H D4 T T Bezafibrate (/5 ILAE
Fi#), Carbamazepine (1 CTAMNAA!),
(#EFEA]), N,N-diethyl-m-tolamide (FHUSG8EA]) 23
R S 472, HiAI N2 TiX, Bezafibrate (4000 ng/L)
LU O & T 2RICE WIRE O EEGLES R S
iz (M1 (B)), 61T, BA A FmiE AN
10 HmH 8 MR T, KRIGEEIT 10 Hish 5 Hos Tk
HE4, 26 B HE N2 TZEALE4 0.25 mg/L, 2967
CFU/100 mL & FHmiREZ R~ L7z (K1 (B)),
LLED X 91z, ASRHFARFICHEE LRV T O
AETEHEHE KRR ROy S SR E TR S
722 LT, ARFZEHUE T T KRR 2 EE R K
HHERPERFEDO —DThHDZ ERHLNITR T,
AT (A) DIFSTIR G DRGSR & HEAHY
Thbd, SHRITHTKRKOKERK T & 2 OfEHIC
M, ERRORERICINZ, #TFAKKEOZEEELS
[FIHIR CR A - HETT L QD 0% (JHsIE Dy, 2021)
WZDOWT, LI EZED TS TETH D,

Crotamiton

| (A) : WF7EHE (b 1HEX) DT KIZ 5 & % FARBK « AETRAK « FARRAKDES.
(B) : M N2 (31T D ESEANHH, [&A A FUIiE LA, K E OS5k A.
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1. [FCHIC

TR B LIS o TIEERICB A L T
R ENDFAKIRTH Y | T TIEY LOIERRIZ K
DR EOZEL, WIREOEEIC I U v
ROEITIEIML TS, Uy RidkEAY o4 Bk
ELTHRET Ao &b TWD, —F T, T
R OALFRIZRKE & 2 DR BRI OWTIE & 7>
W7o TRLT, FRCU UREFR LV o s
JEEFZA ST 5 Z Sk, WIAERERO— KA
PEXFIMT 2 FCEECTH D, £ T, KBTI
Uy RGN D KITIER L, U v RIEAKE
22Rn JRERKFE - BRRZERNAL (D, §'%0)
ZAWT, ARIEBRMNT 217 5 o, SFEFEA A4
BESCKBEREZNE L, U FOARERKIE
KEALFHIMIE A SRHMET 5 2 L 2 ARy E LT,
2. MEEARZE

ARG & U CEEE) IR AIE T 5T K 3
s (7 FO~@) #%E L, MEHHRE LT
T v R A B, )~ & AT FHtEo 2
RT3 e 28T 2 R ERI OGN L 0
I EWiZ T > K& 5 72 OfF)IHEH & L
2o Tz, EEHMT KOV FLE LTHIETK
FNTHL R AKOFK HIT - 72, AT 2022 4
2 A6 8 HTh Y, J&EITH 1 FIOKE TIT-
7o, BIHLTIX EC, KiR. pH, DO OHEEKR DY, ##
KaiTolz, BEHIR A, A, BEHHENZ 5
JTHatraBZeoiz, AWaEETIXY VEE(POLS )
BEE, 7 ABBDSHIRE, 7 2F=0 ANH )REZ
BEEICEVHIEL, A4~ T o7 40—
k0 EHEA A (F,Cl,Br,NO, ,NOs; ™, SO2",Ca?*,
Mg?",Na", K", NHs") ZHIE LTz, F 7@kt
X DMF ZH\WhhtHcr aa 7 ¢ ViR ZHIE L
7o FTKIEERZMNTT D12 DICHEMER T Ko
£=%4 (Durridge & RAD7) 12XV 222Rn JFE. K
F# - BRLEFN AR ITOK AR HrEEE (Picarro
fE L2140-i) Z HWCTHIE L7z,

* BB BUKRER
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ANOMERREEEEICREEZESAD
72 FOERRERED AR

(RTR - B2, MR AURTK -2

3. #BR

AV NS R VST Ul e E SR e STANE
11.8C~235CTH Y, {#JITOKIEERD 13.3C
~282C K D /NEWEEE T, AFRIZIFTRIINL Y &<,
HARHEVMEZ R Uz, 2R RSN 3.6
fE~27 fFIEE U R ERE TR, Vo R EREN S
HTFARDBHNEZ > TWDHZ ERHERINTZ, KUV
RIBHES & A0 8D, §'%0 (X /- TERY, VUK
OTIFFAKT 8D 2% 5.9%0, 380 2% 0.9%fK<, Vo K
@TITHRAT 8D 2% 3.3%0, 80 28 0.7%0i<, U K
@ TIFFHAKT 8D 28 5.4%0, 880 A% 0.6%ofK7>~> 7=,
KU RO POL IREEIHMAG ORI & K& S Bipo>T
We, UV R@QTIHIID POSRET 4.2~
10.9 pmol TEBFL7ZDIZKI L, U REBEBHETIX
1.3~2.1 pmol TEBEL, U FIZBITD POS JEELH
NINEMhoT-, ZiUIMo U KT BBk DOMH
M DALz, HEAREZE R (NOs +NO, )L X1 D 4%
A TRES ER-oTRBY, ZOLBHHLE T L ITR
ST, —HTHY » FEHE CIRRE IR KR T
100 pmol 1E & DZE1XH 2 NEBOMEFIL—F L T
77

4. EE

T 2 RIB IS I T 22Rn R LD & bl LT
WZ b, HIFKOWANE Z bz, £/, VUK
VBT OKRE « BRFR 2 E FNARELIZI)IK & # Rk o
PRNCHFAET D 2 LD U v REEAITIIMREK & &8
HFAKDRENE Z Bz,

FET > RO NP Hiddkicry R7 0 —/L R
16:1 XV KR&EL, BT RTIHFEH LT NP I
178 : 1 TH Y, BNY VIR T THDZ ERH BT
Tpolz, Elzrmnm 7 4 VIRE GO A EVRE %
RLTWANR, Ty RNITIHEABEOE SR ALND
ZEnD, aRT— MREAREO -WRAEEREIZLY
AT 2 LB B D, RIS & —IRAEPE D BRI
& T v RITB T DKEERFHEZ EIZOWTIEHRIZT
weam & JRPH T2,
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ERMREHERKI RV BREE

ML EHZMFIADSHY A

*IUAHSE (BERBRERZGEREHEREREEAHIEAT) |, E)IE (RIS R R RT)

HHESUA (REHERERBLAITIERT, HRT) |, —/ Wi (BERRAT,

1. IXLBHIC

IR DK FEE OBFEAL - BEHAGIZ K0 EKBEE
P iE E D ARHUE (3 R OB 3 R R,
JEE AT, UERARRE LThETH2ET
BDTRAEM SRR D ROBERIRFIZIE— IR
7R & L CHB O B E IR A X D Z L3
g tHFIHOH Y FO—>TH %,

DT AT 4 TIZAERRETEH LIZFIH -
(Ecosystem-based Disaster Risk Reduction : Eco-
DRR) & L THIfFEN TV D23, & BAFHI A3 R
RLTWDS, ZZTANETIIAAREANT, 20
Rz FZBR I LN E I ENTZE T H D05
Mz~ %O LR HER~ORE E LT,

-
—

2. MHEAZE

AR HR SO WIFHEI L, MU O BB R 2T
HOBHDHYARLFEELTay /) b 2RI
BifeEZ2 TRIL, MOHBR LTI 4R/ L, T
HlETF i3k b v—ik&iEH L
MaxEnt & iV, 1£7 — 2 IZITE RSB S L
T8k GPS BEMIEFHZ B’k =/ U D
HBANE OW 24 CTIEA Lz, Wikicksi) 2KH
BE . HIBEERETWD, WIEE, RBloLkk
FEFRED) D DHEE LT- 0-1 O B R & fx RIRFE R
HEEGFTOME 0.557 TR HBfEROmW L &
BEA R (X 1) & L7z,

— BT ZERICB L Cid, IR iR TR0
PEHGHITR VR KR A S & L, 0.5m (R RiZ K4
Y) LhbEozEf] (¥2) 2l L7z, ERdbhET
MG ABT dEfREE B Loz rmd,

3. BE

27 ) b OB TE LM AEO
22.8%, —RATRE DA T & HZEMIT 8.7% 2 M i
A, WIS D 22 A1 3 1T LTz,
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e HERER LA FET)

AR 2

e
—
ﬁ

X2 0.5m =R/KFEE Xk

M3 @/ b oA L Yok — KT &
WINZ S 2 ATREMEDS & % 22 M D43 AT

4, ER

B 3 THE SN2 ZZMIZIZIEKBIC SR S
Do WK L BREEA WL TE DM EZ R LA DY
LI-OMENEEND N, WKkOWEKEHFRTD
T & TAET D EHIFTA A O HUR O S 2 BRE L &
HHXETEDHIEEY PROKRERBETH D,

5. BiEf

AL, MEHIERBRE RO ny =7 b
T ORI D KA Eh#)G & L CoE
MR ZTEM LT2Bh RIS (Eco-DRR) D#FAf &t
(No. 14200103)), FHF#E SR FE(B) = &
J MY AR EEOBURGMMi E EOU AL KT

PN
A
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P LEARR 1

1. [XCHIZ

IRH ORISR L, LFH) - A5
PZEBUTIRE I - TR T 5, AIcF s
TCHREDBERBE PRI L TCREREEE 5D Y
G KL OB S F D ITE OBNREIC R
L9 %, WEFTIIIRDOMET 1T 7 A VInb A
WHERE L TEHREENBED BURIC O W T 5 FiEs
KMHBHVWLNTE 2, KT &Iyt - 1k
T AEWTFR AR AT D0, EEOME T r
TrANELRRTH LT, WHOAET L9 - b
e AW RN & TR TE R D BAfR A i T
LAREMDN B 5, AFFETIE, BN ERE
B S BEWN 9 D ETOWNA 238412, (1) #EeEEn
BT 7 A NVOZEIEB) S Z— i, (2) M
FHINC & 2 A CR BHEE . (3) 16S IRNA fEATIC
K DA TR RRAT 2 FEE L. &IV 5
PRETCRIRE AT L AR, 3 L OBEEM A DO
FRARHT 2 FEh L7,

2. HEEAE

2021 34 H, 6 A, 8 HICEBIROHHI « Alky
W, 8RO - /NI, ILBLR o 1L -
T - VR - RIS - AHEISTCL REERINCIIAK %
B L 7o, Al st ECEH T, SRR KR
R L0 D - WS BT oA BRI L, Bl
TRIHRIVAT VT RIAE (fe. 2%) 12 & 0 HifuE
E L, WEICCTRIE L (1d~4d), [EE L7kiE
P OMEDMIEIE, ERET, A2 02um ORI D
—AR =~ 7 4 H— EIZIEiE R L. SYBR Greenl
(f.c. 20X in IXTE, RT 15min.) % W CTYefa L7,
JEBAMEE CRIZE - B2 L. ERAENT Y 7 b (image-))
Z PN TR - 8 B R A A 3R L 7z, 15K
LR3I, AKIED (2022, BURKZHELGR ) D
T—HR—=2 5 LT, BERECRIRE Xpan) 1T
EAFREIREE (Xaiss) &FRIREE Xow) & DAEZTE LT
B L,

71

BELRH - CH= - REB=HICETAMBERTREES T L

WEMES K UHKMBROBE R
WORHRAR | KIS | R L R
(' SOKIEEE - Hi)

17K 41 16S IRNA T iZ, B T —FY v 27 o
JL & — (Sterivex-GP ©0.22 um) @ HEAE L 727K
B ORI T2 itk Lz, I8 LY 7 uix
B3¢ RNAlater™ (Thermo Fisher Scientific) % ¥4
M L CEBRBICRELIR D BEART L, o
DNA % 7 1 /L &% — b AlitH(DNeasy, QIAGEN) L |
SSU rRNA @ v4,v5 81k % PCRIZL VIFIEL . 74 7
7V —%{Ef L7, PCREMITKIA L —F v
27" (300PE, MiSeq /L' X F ) IcX W ES L. S50
72BLFNZx L, Qiime2 K TNR & T fifthft 2 Sk L
77

3. BRLEE
MEITCRDOIITHRER., ZOMET 17 7 A /L, (1)
— B (2) WA EARBIT (3) FAKE EAHA (4) 15
JEAHIVE D 4 D28 ST, (2) DEWAEDR
HAZ, KIS Bwt il iREOE—2 2015
JLH#E T, P Fe, Co, Cu,Zn 72 ENFHI N, b
THRIL, EMICHEF SN D BN RE VW IEE L HEE S
ATz, BB O MG R C . AEMMIEIX 0.25-3.38
X 10° cells/mL DHIPHTEE L, RERE P (Ppan)
9.4-559 nM OHIPH CTEBE) L7, KalkEHI oW T,
1 Ml & 720 @ PIRED ETIRA ., BT E S5
0.46-1.4 fg & L (Fagerbakke et al., 1996). #A=9#z
FIK P (Poact) Z HETE L72, AWIVE % 52T Poac/Ppan &
FHR L7RER, BKEE AW 5E 7653%, /b
fEZ FAWTZ35E 25517% & #EE S 47z, Fe b RIBRIC,
1 ffadH 7= 0 @ Fe JEE D - TFER% 13-24 amol & L
(Glass et al., 2018), Fepae/Fepar 2 7t L72AER, K
1% 10+19%, H/IMEIL 5.9+10% & HEE S, T
bbb, KPP TO Fe REFICITAEMIEEN T8 B -
T DAY, Feped V3 Fepar O 1/10 FEE TdH 5720, Hifia
AOFFHINRKE N EELEZILTZ, SSURNA % Hniz
HIEERE D ZAEVEMEAT CIT MR COZER NGRS N
Tro FFRKE ERKETREL L TORRZHME
FHERFED BT,
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BELIH - CH=N - BEB=HICHEITD

BETAROMES T EFHEL

1. [FLHIC

A RITHER AT S LR TH Y,
72 E O O 2 AR T 5 MAHITTHR TH
5o WA Y B (BSI) OAERKRIZEY A
T L LT 2, BB BIFE~D 7
AFRT T v 7 AZKFETMBOEFNER ST
W% (e.g., Frings et al., 2014; Maavara et al., 2014),
EN T, BEEHIOE 7 172 & O E SR E
R &L A FBOBREDN RIS AT il
B2, AL T, EICHER B S h
HEHOENIBICONWT, ZOEESA & ZHi
BACESRNT U, 7 A REVREA Ll L7z,

2. MHEEARE

2021 £ 34 H. 6 H. 8 ABLT 10 HIZ, &
B O ] - AR, LB O L] - T E
1 - VEINT - HEHEIT, A& S IR ORI - /BRI O 8
WIVE THIK Z BREL U7z, BRI, 0098 0 fe&ih
FTIZBW T, 2N K= 8k s CIREE R EREL
L7z, K3 KO pH IZEOKBEZICEM TRIE L,
WRAEIE SR 1L Winkler i EE CER LTz, WERT A
% (TDSi), #V > (TP), B L UWAFREY > (TDP)
¥ ICP-MS/MS (Agilent 8800, Agilent Technology) T
BE Lz, Zofth, 19 FOME LR % ICP-MS
(Agilent 7700, Agilent Technology) CTE& L7z, A7
TFABBREL, Y 7T oAz - EET
EELZ (LLF, sV h), W o TDSi B &
N TDP O# i (Standing stock) (. [E 1 HiERRE%
TOMBT — 2 X—=ADLIRER R A2 L,
TDSi B LUNTDP 7'r 7 7 A L7 — % LT &bE
THEHE L, £FMHcBITbv 23y NEEER
5 (SSI) 1, KEOME T 7 7 A V& ANTE
B,

3. HRLEE
WAEREORER, 48 WHROEERMIER 3-4
H) @ TDP (TDPuix) (X, 17.6-884nM TH VY, &
~ RSN L7z, TDSimix (3 142-222 yM T
BV ZOMEERAITF L 21 FEocHkE

72

M RPUE - K TSR -

mfaE R - BOPEH (RK)

BEDOHTh/N (13.5%) THoto, T OREET/IK
ftth (1960) THE SN TV D HALHS (320 uM),
RS (200 uM), BEEHES (430 uM) O] 1] H
A BRI B DEEESe . AR T D)IK
DIE L Y HIKEOER TH -7, TDSiIZEH D
B ) I DOEEIL 16-88% ThoT=, ZDI &D
5. W~ TO Siov 7 E LTEIV T
HEEZBND, TDSI OFESARIL, FEHILISLD
BECIE, BEPLIERBICHT TR —ED
Bz RGO b, EEM TR LN X
9 72 Epilimnion TOWR/MIBHZE T 72 (Goto et
al., 2007), Epilimnion D[]/ TDSI AL, &
WBICB VT, BETeda 150 pM (T g 5 7=
D, EEBEEOERUITIEER W E % O IR T,
Ir A LoV NBEAHE £ TR N5 £ Tk &
N5 EDIREE ST, TDP IXBHE D &R X
AU D AW R FERRRUR FE AT CThReRIS 72 DA 23R
DO, W OWEENS | PIXEMHEFEOEIS
DEFREICKT L Tr < WD b Ofigi & FERINL
DELWIF A 7 — L TR IR S LD DIZHKF L, Si
WERADN D DTN T T v 7 APV EBREITX L
THIITEW T2, EWEREOZBENHBICBNL
IeholetBZBxbhd,

TDSi O standing stock (%, E #2203
BV, 6 HFEIT 8 HITHMEZ R ITEHRNRD 5
Nz, PEERHIELT. O TDSI MEIZ K9 D RI%,
L 25%, 97 I 49%., PEIH 1%, KEdETH
21%. AT 23%., AR 7%, A2 25%., /N
JII18% T ->7=, 8 A D 10 AT, HIED
TDSi O LA 3D b, HEFEWERIE T BSi OF
fi# 73 standing stock DEIEIZFHFH L TWAH EEZ B
iz, BUE, BSi OLKE & FEIRDO AT o 2AOHEE
% HIICHERES R D BSI DER & 7 A FBLERINL
KOS HTZ2ED T Y | FRE TIIAT 7 n—F
DFIZONT HHATHTETH D,
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A H R

LR E RIS TSI FROBERS 6 & RREN

(ZFEKR - A0, FHEAEMAT FEEX - B E)

A (GHESE - BEAT), (T (G HEE - BRI

1. RLBHIC

FIEREOE - BEOREARMER L L CTJINEEN
FFHiD, 1T K BIERE BRI X 2 KA BLRNC &
SMBET =2 b oD, AWML R mE g &
PRI K DR KL - PSR e BB &
DPENRD LT D, RIS /NI O R E R A O
BREEICB LT, BB S mEOTE
NEETHDH, LD EIZOWNTIE, #IIET
DT 7 ARRRIEROREM, BHINALTHDIYE
ATHLERNOKEETOT 7 & A0 EBIMN T
LIRS, AFOREHMSECHE R L 0BT
FEHEETOT 7 B ANIEFICHEIC D70 L
Brx 2L H D, oI, NIRRT L TAD
= OREMEOWRIIEFICEETH D,
FERENZIBN T, 2014 4 9 A O LM K 23 K
5 2 72508 Lk IZ 381 B Bk BR B oD AR RE
B - ALFER A - WA S L. KIS - UL
X OBLEGI)IFRE O 1T > T\ b, Eig)ll
XX TEREBOZDOBUK I N D AN LR KBENNH
D, BKZBELZEELREZELR2-oTNS, 20
T2 BUKIZ K 2 3601 B o> BRI O3 A DI & 1T
STDT, ZOFERIZHOVWTHRET D,

2. IRS&E

FE N DOAT B KB E R RIIC K D KA B D
< WREAE & BLHBL & O LR G 24T 5 72 D KNLEL
S & S T O BUK M ~D T 7 & A R HE7R
R A B T X O MR 2 3R OE LTz, B Rt & AKALEL
B sl (EREIRERE) & L, K 3km EFfEOFH R &
DIRAT DGO T 7 A, Z OXIEOERIN i
ATHXMDI Lo LBEDWENRNH Y T 7 AN
S IR SEM IR & TR O A G i 18717 O Hi s CELI
EATol2, U7 ANIZHOW T, AJAEFEAT & B
K EHE O 7= O ARG P A B K 4km F 3 O BUK it 5%
ORI% THEMI L7, A 2021 48 A, 11 A, 2022
2R, S AWCERLE, WEBRICHZ > T,
ReEIRY 72 h ik & BLRIAE RO BB E ZBE L7z, £
PRI K DR EER/NRERD L OITR DL

73

RN L E LTV DB A B D & & b IR E
T 1~2m CRERBEELFAPER L, 2L T, 7T
RN T 7 3O EBRGEEFT AEM1-D 1T X 5 60%
REGETHIVET 2 1 55 0 bt s 81 8 o W if i s 512 &k
VATV, MR O KRBLEN L, )G &R O %2 &
P& E B LT 0.05~0.4m [/ THIE L 7-.

3. HiRLER

Z TR, KRABEEHABUKB T TV D )
D T T AN OB R AR, 2021 4 8 H DR
KA O E 1 4.346606m3 s, HuK# 1T 1.57311m3 s-!
THEHE L 2.773496 m3 s AEUK STV 5, 2021 4F
11 H & 20224 5 AOBUKRI#% O EIX, ZvEth
0.747301m3 s 78 0.002268 m3s7!, 1.714717 m3S-1 78 0
mi3st LIFIERBERUK SN TS, Z OBUKHROF
B KBUKEIL 2.7 m3st & S, 2 g Tl b
N B8 D5 A T IEBUKIE R 1T KE N OREEIZ /2 5 &
Bond, EE)IGIRERMOFEIL 2021 48 H, 11
AL 202242 A, 5 AZNZH2.70772125 m3 s,
0.22178 m3s1, 0.160549 m3s-1, 0.605703 m3s-! THI%
I TIESTLEKRERDRVI S ITIFA LW
MEBUKIZ X BWABBEZETHY, vI7A)INCLDE
FN DR RICEER DD EFR D,

4. BbYIc

TN ik TIEFE X 2 BUKBITHILTWD R, 4
TORBUKM A OB ESLTUKEDOHEN LT LH TX
2y, BUKZ OFRJIVERIZ L - Tk, FHKESRE
R EOEKBRREIZREREEZLT-OTHED
b, BHHA L AT, &M O bR E e
FIZk v, B0 BERHIE & RO BRE S VLEE L
Fx 5, £, WIIREOBRICIXERS & 725
e, HEMOMRITYNARLE LT, LR
wEEHMTEEZRFNT L2 b RUIEFE R D,

ABFSEIL ISPS BHAF 2 - FARAFZE(B) [ B AR EH & I6BA % %
ZAT DKWL O B SR AEIT RN T2 K SOKE - A RE
OB, WIEARERE ; BRE GREE S 19H04318)] o —if &
L T O L7z,



	概要
	講演・発表参加
	oVice利用案内
	9:16(金) ポスター他
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