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HREERIINRAEE - AWFEETEAZORSLER (nanopore sequencing) AT BRI /KM SRS
N BRI I 10 fEPKIEESTIRERAS (Meretrix taiwanica) ERHUEER - AEHGHTERAAL
TG EHIHE - EFF KRBT - BUERFRSREE - SURIBERE I B SR & B 24
RPERIEF AT (Geobacillus) ~ TG (Bacillus) ~ IR INTFEE (Ureibacillus) JHLIE
RBESIZILSIEER (Arcobacter nitrofigilis) - BRIt S » thAESCUGHEE S — Mt Eln H R
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SIS TRYIRE (Genus Meretrix) » iz 53 AR
JE ~ R g RRHEE (Yoosukh and Matsukuma,
2001) » fEHRFFERE A B 28 A R
HET=ER S UGBy 08k 7 ik - =i
SCUE (M. meretrix) ~ HEELMS (M. petechialis) ~
U (M. lusoria) ~ YEBESCES (M. lamarckii) DLz
WL (M. byrata) - (HER R 30w B AR R IR R
ZHEREG fos R Him i BG4 - R4
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(Huang, 1999) 31 EFTE—Mat Ry » 218 -1
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RE (Chen, 1990; Han et al., 1996) - EHGELEIE (T
PRI AR EAS IR BIZ M b ~ SO RESERERY -
55 - MR BORFRGE - DUtk s bR %
(Kouetal, 1989; Liu et al., 2001) - fEREWZFEH1HE
WS K E A Y E B FR A R TR SRR
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BT BRI TREP RSO - DT RIEEER
BRI 2kt (Beeson and Johnson, 1967) - $X
1M+ SERE S TIEAAAE—SaiEy - Horh—{ - 22
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[RIBEERAT 71 BREEALKIREEE (metagenomics)i

SR 1998 FEgiHEH (Handelsman et al.,
1998)» HEE E A E TSR Bt s B e IR R Y
B AN BB IR IR T e = R B
WY T R AT RS BAYIFSE J73E (Chen and
Pachter, 2005) » [E3& %€ Fr Bl NETES FIEARY
WREAE - AR ST 1S DALE S R s B DA s S = e
TR AT o TR BRI RIS BRI TE A
TRIFLELRTERAE (shot gun) NEHTALE B > §
15 385855 26 7 AT BE R B AR A UK = HR
DR HHRR & P ERE (Eisen, 2007) » DIFTK
FLIE -1 T I Bt B i 5 o iR B DL S AH B
Bt HAT - RIS E R JTEE
Mlumina 2 F]FHZEN Mlumina EFAZE » DURAEAT
FEHRFTE FHESRFLE A < BRIt ST —R
[AlZ g © Tlumina & FHARHEMEREAHE & » @
i 99% « ' HAMREZER - (HERHE B
PR - — X HBEEFF#Y 300 bp 7245 HY Fr B
(Goodwin et al., 2016) Kt » i3 A AFIErE27E 16S
FE3rhIs B AF i Enfy V3-V4 FrESEITER  LUES
HIFAYASER (Herlemann et al., 2011)  2R1f - fEfE
168 TR T Fr B RE Pt SR PTRESE LR R 2028
EIVIFEE#k (Nygaard et al., 2020) - FHEHTS > ZOK
FLIE PRI E Fr TR AR E - @R AE 95%LA
b (HEEE FERAEE R RERIRRE] - KA —
TOEFFEE 2RI 168 P41 (% 1500 bp 7245) ©
EFEBRMTLUESE LN FYIEE I AR
FEIRF A Dy VIR ) (Benitez et al., 2016) - £
L AERE EEMEA - HE — B v DURSE LR B A
HE BT R A 228 PR BT » (5 L P ME R S AN B
fem - Al s ke PR EARRNE )]
(Heikema et al., 2020) » S50t G 5 ERF A
R %e e - 401 PacBio A I RRIVER TR E
Fifli (single molecule real-time, SMRT) » FREAZSK
fLERF 8 ALERF BRI E ety 2
5 T EAEE P RIP Y R R EE
EFr HAERESRTIRE M 99.9% » R BOEFFMIE
HiFi (high-fidelity) reads » H FiAEHAHEHEREEL
= HEHEHER 16S Pyl BeERFHT - TAF
ZAHRAFERRIAEE FHRZEG (Ardui ef al., 2018) -
HIRF R IR (EAS IRE - RETE/KE RIS
S B E A

AHIE T i 5 B9 5E B B B oK FLE 7
(nanopore sequencing) * FKFLIE FFIIRZ LB
2007 455 ECEAFE > AEH 2010 4 1E R FrAA5E H
FARSE: AT (Deamer et al., 2016) » BRE A EFH:
firFEEL - SETER AR B E A REATREEUR Py ~ £2
EEF P BRI ~ KiEte A e FF S > HEE
P EZEH AR DNA BEAETTER (Jain et al,
2016) » FERFLEAMAIZ OIS B AR iR A RS
JERE > WG AR R M I L B A 2 > T RV IR
FRE R PSR R CET - BBIEE N R
fEfiEs (helicases) Erfi#fE DNA MY EEREHERS i H
FRAY BRI DNA SERESIREF - B 0 BREORfL
Y DNA & s 281l - {EmOU3Ei - it
[AIF i B S B R A 2 B A s s A5
SRR E R AL - AT DR S M LR i HE
i DNA RUEREL T (Jain ef al., 2016) « AHFFELL
BRI RLIRIRG R Ry FORRE » S SR /K R 2 B AR XL
W2 W B R L R S 2R I T T BRERE - Sl
a i P AE S A RARDIRE MR 2 AR - DURGE
AR A SOUG SH EH AF BRI 2 WTREVEF -

FOREEL /5 ik

— ~ HEREY)

AR 2 SCHEREAR L 10 {15 - 2 2020
5 AHERIE ZA0TR/KA L - ALEE E SRR
E®A/MEE, » f& Hsiao and Chuang (2023) Z 5% »
BRI Pt 7 SOUE B TR T4 M. taiwanica » 3L
IEAR AN R HERIAE 5 - 6 cm - FI R AT HIE AR
AR T vk T =Nk A AR E B
[l B B = A TG E BRI BASBRZEHY

T SR E BRI AL IR AR Y

Ry o3 M SChs el B BRI AH - SCRS T v AR AL
BIAE PR EAERAEIR - MDA T A 3%
FRYJBREAZ LA TBECIE » SCIE A B B Hi% » DA
fr s B TR BSOS MU LA » ST Sl P e 5]
FREk I E AR - R E AR L protein kinase K
VA% > AfE A MagPurix Bacterial DNA Extraction
Kit #EEAEEGEAEIAHEL & Zinexts MagPurix 12A %
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P& H B2 AU T I B B AH AR AR » 25058
ZKEREHIEE A Qubit 4.0 Fluorometer 45 YGEEMEE
EEMERIRE R A GRIR 2 AR -

=~ ARG EEEE N E (PCR) RIS
W 16S HbEe 5 b

ZER G SIE I ERZER L PCR 2RI R
168 #ZBERGELIXI 5y » 5 Fl 2 3R Ky Fast-Run
Taq Master Mix with Dye (5X Master Mix, Protec) >
FIrfE 5 [ -4l 168 By | R s —1k
5| FF %]k 20F (5-AGAGTTTGATCMTGGC
TCAG-3’) K 1500R (5’-GGTTACCTTGTTACGA
CTT-3") (Edeneral., 1991) [ JfEfRA- 94°C 1 min;
FHHEST 94°C 45 #p ~ 52°C 45 #p ~ 72°C 1 43¢ 30
¥ > HSEFT 35 fEBER § sl 72°CIUfE 10 3-8 -
PCR el EEVIFY IR ERT Ry 1480 bp EF - 8%
UTAHEE 16S BbEiRFY ek -

» FRFUE PR ASHI R b

#F PCR EEYJ LB UK MERR Y IR - HEZZ D
@ 16S £ %1% » Ll Kapa HyperPure beads
(Roche) ~ KAPA HyperPrep Kits (Roche) - Ligation
Sequencing Kit (Oxford Nanopore) ~ J Native
Barcoding Expansion (Oxford Nanopore) » ¢ HE [ &
TSR AT T8 - Blr < BEAE AERE
i F (SpotON Flow Cell, Oxford Nanopore) » 7
DA MinION ZoRfLE P B IS EI T E T -

T~ AT

AW B Emu ¥ fE 4 B L A
(https://github.com/treangenlab/emu) (Curry et al.,
2022) HEEFHIERRET T - AT AL
B FPYIREEERE (1000bp DLE) ~ AEHEREH]
R~ MHE YR LE B o BRI AR M 57 FAMIBE AT T
NCBI By 16S FE5&EFR}E (https://www.ncbi.nlm.
nih.gov/ refseq/) (O’Leary et al., 2016; Schoch et al.,
2020) DAz 3 B % PH AR K 22 [ 19K il O R B 2
RNA ¥E#tT&¥E rmDB  (https:/rrndb.umms.
med.umich.edu/) (Stoddard ef al., 2015) FHES TR
LE¥S -

Mook

HARTEAGR

ARG E P /K 2 B A 10 SR E g
W EERAS (TSO01-TS10) Ry I B P« 1A
o AP IFYIH > A Emu sk iEas
SE » MEIUREEAE 1000 bp DL FRoHET T4 »
TTYIRERHE AT AR Z B3 16S 7
Bl By 12,265 - 131,486 16 » #5EFIHA Table 1 »
FRANE AR Fig. 1 J¢ Table 2 »

Table 1 Sequence reads generated per sample of gut
microbiota from wild hard clams collected in the
Tamsui River

Sample name Reads Percentage (%)
TSO1 38,152 5.68
TS02 131,486 19.58
TS03 97,752 14.55
TS04 64,648 9.63
TS05 12,265 1.83
TS06 69,509 10.35
TS07 85,961 12.80
TS08 18,388 2.74
TS09 54,541 8.12
TS10 98,951 14.73
Total 671,653 100.00
100% -
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Fig. 1 Microbial community composition (genus level)
of gut samples from 10 hard clams collected in the
Tamsui River.




Bl

48 R - RET

\

f& B alpha diversity (Shannon-Wiener's (Bacillus, 30.20%) ~ #ZF AR E 8 (Geobacillus,
diversity index Jz Simpson's diversity index) 27.24%) ~ IREZ NSRS B (Ureibacillus, 17.15%) ~
beta diversity 4354 Table 3 Jz Fig. 2 » A Z B KSIEEE (Arcobacter, 9.87%) » 25 B AIE Y
FIfHAAN Table 4 5 Hor ] B 22 8t 7512 f# (Table 6) » ERBHANT (HHAAET 2 B b AT E
671,653 fok - thblixEiy 4 {E& (4 BEEHLAG FRCAATE » Rl IR TE LI R ) -

84.45%) (Table 5) » & Fr 43 5!l Ko 2 N AR B &

Table 2 Genus-level taxonomic assignment of each sample (percentage, %) of gut microbiota from hard clams
collected in the Tamsui River

Taxonomic TSO1 TS02 TS03 TS04 TSO05 TS06 TS07 TS08 TS09 TS10

Geobacillus 83.75 1.97 91.64 0.25 1.74 0.60 39.90 41.60 0.30 0.56
Bacillus 1.34 11.29 0.36 97.09 2.11 0.83 1.07 1.10 70.34 68.75
Ureibacillus 0.26 83.15 0.15 0.10 0.73 0.27 0.24 0.42 0.11 1.08
Arcobacter 0.38 0.05 0.15 0.11 31.56 72.26 0.38 0.39 0.12 0.08
Other 7.29 0.36 4.04 0.09 3.38 16.74 54.18 6.96 4.20 28.80
Unassigned 6.98 3.17 3.67 2.36 60.48 9.30 4.23 49.53 2492 0.72

Total 100 100 100 100 100 100 100 100 100 100

Table 3 Shannon-Wiener diversity index (Shannon_index) and Simpson’s diversity index (Simpson_index) of gut
microbiota from hard clams collected in the Tamsui River

Taxonomic TSO1 TS02 TS03 TS04 TS05 TS06 TS07 TS08 TS09 TS10
Shannon_index 0.93 0.76 0.56 0.17 1.35 1.86 3.53 1.29 0.90 1.42
Simpson_index 0.30 0.31 0.16 0.06 0.57 0.64 0.84 0.58 0.46 0.56

Table 4 Phylum-level taxonomic assignment of nanopore reads (percentage, %) of gut microbiota from individual
hard clams collected in the Tamsui River

Taxonomic TSO1 TS02 TS03 TS04 TSO05 TS06 TS07 TS08 TS09 TS10

Acidobacteria — — — — — — 0.07 0.21 — —
Actinobacteria — — — — — — 0.04 - — —
Bacteroidetes 0.18 — 0.51 — — — 4.99 0.59 — —
Chloroflexi — — — — — — 0.02 — — 0.04
Cyanobacteria 1.63 0.13 2.42 — 0.35 0.16 29.57 2.98 0.13 —
Deferribacteres — — — — — 0.58 0.07 — — —
Fibrobacteres 0.18 — 0.09 — 0.10 — 0.88 0.30 — —
Firmicutes 92.01 99.67 95.72 99.83 12.32 2.02 47.74 86.18 99.56 72.93
Fusobacteria - - - - - - 1.13 - - -
Kiritimatiellaeota - - - - - — 0.06 — - -
Lentisphaerae - - - - - — 0.35 - - -
Planctomycetes 3.15 0.05 0.19 — — — 5.70 2.64 0.03 —
Proteobacteria 2.70 0.15 0.98 0.17 81.38 82.65 7.00 6.76 0.28 27.02
Spirochaetes - - - - - 0.40 0.11 - - -
Tenericutes 0.08 — 0.05 — 5.85 14.20 0.63 0.12 - -
Verrucomicrobia - - 0.03 - - — 1.41 0.11 - -

Unassigned 0.08 — 0.01 — — — 0.23 0.12 — —




PR 7] E BRI I B AT AT 49

PCoA Plot (Genus)

0.5
g TS10 o
o T304 TSO¥ TSO1
% 0.0 TS02
$ 189
3 TsBs
o

05 TS06

TS95
1.0
-1.0 -0.5 0.5 1.0

0.0
PCoA 1 (42.25%)
Fig. 2 Principal coordinate analysis (PCoA) based on
the genus abundance of 16S rRNA sequencing. The
PCoA plot illustrates the differences in microbial
community composition across different samples, based
on Bray-Curtis distances at the genus level. Each point
represents a distinct sample (TSO1 to TS10), with the
points’ positioning indicating the similarity or
dissimilarity of microbial communities between the
samples. The axes represent the first two principal
coordinates, with PCoA 1 and PCoA 2 explaining
42.25% and 24.87% of the total variance, respectively,
in the abundance of the gut microbial community at the
genus level for the 10 hard clam samples. Clustering
samples share similar microbial communities.

— \ WHFIRIEEE (Geobacillus)

DR E SRR (G, thermodenitrificans)
FirAdi b Bl i s - 3 99.45% » XKm&E KPRy G.
subterraneus (0.22%) ~ G. kaustophilus (0.09%) ~ G.
stearothermophilus (0.07%) Iz G. thermoleovorans
(0.07%) -

—FIRREB (Bacillus)

LA GRS ZF AR (B. alveayuensis) HLHl
Bl 32.32% » KRB K Ry 53 Rl 2 s
(B. manusensis, 32.02%) MK ZEHERE (B
licheniformis, 29.18%) ~ B. borbori (2.81%) k& B.
aeolius (1.97%) o

=\ REFIREEE (Ureibacillus)

LB R RIR=FMEE U
thermosphaericus) F{LIEHIERS » & 99.74% » H
BRI E R U. composti (0.24%) ~ U. thermophilus
(0.01%) ~ U. terrenus (0.01%)

0~ SHEEE (4Arcobacter)

teblisE R R ST A. mytili (80.53%) » H:
R BEILETEE (4. nitrofigilis, 6.52%) ~ A.
butzleri (4.99%) ~A. lekithochrous (0.92%) k¢ A. suis
(0.34%) -

Table 5 Genus-level taxonomic assignment of total
nanopore reads (percentage, %) of gut microbiota from
hard clams collected in the Tamsui River

Genus Counts Percentage (%)
Bacillus 202,809 30.20
Geobacillus 182,931 27.24
Ureibacillus 115,203 17.15
Arcobacter 66,269 9.87
Vibrio 25,090 3.74
Mycoplasma 10,865 1.62
Aliterella 4,558 0.68
Calothrix 4,247 0.63
Synechococcus 3,826 0.57
Dulcicalothrix 3,824 0.57
Candidatus 2,994 0.45
Brevibacillus 2,806 0.42
Parendozoicomonas 1,900 0.28
Sulfurovum 1,788 0.27
Carboxylicivirga 1,734 0.26
Aquisphaera 1,667 0.25
Romboutsia 1,496 0.22
Geitlerinema 1,305 0.19
Pseudoalteromonas 1,295 0.19
Aeribacillus 1,267 0.19
Other 33,777 5.03
Total 671,653 100.00

#ow

=~ EFRGREARGH

ABAZEE 10 {83 7K 1300 o 2 HGHH BRI
HEATIE P RS > Horh TSOS Je TS08 »3& 2 %
AHGELFY D (Table 1) » WREZA sl 2 £
AIREEEAK - 1T nanopore JE i Bl HAMAR A5
GRTEEGZ KR - ERETTE PR E B SR e
R IR DU AT Y e 5 B0 Ry 822 A
B o AN Alpha (Table 3) 5z Beta (PCoA, Fig.
2) SrHTEEE - BRARHMEREKA - HASHZ
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T » Hrh—{E T RERRIR Fy - RN [FIRRAY 7K
T EHARRF & - AR —ERBEAL (niche) $
& A B LR - fEE—ERRE N
A [FIA 4 BB &7 (sub-niche) (Houliez et al.,
2021) » 5 BB ORI A Y LU SCIE G B B AEAE
% (A A B SRR B SR 2 e B
S A 18 7K ] (R Y i o2 AR R BR B A OE 2 [
figg » AHETTIC SRS L BRBIEAH IS - B AW
FESELUE P ft R o 1 B s R R T HRET -

Table 6 Species identified in four major genera of the
gut microbiota from hard clams collected in the
Tamsui River

Species Percentage (%)
Genus Geobacillus
Geobacillus thermodenitrificans 99.45
Geobacillus subterraneus 0.22
Geobacillus kaustophilus 0.09
Geobacillus stearothermophilus 0.07
Geobacillus thermoleovorans 0.07
Other Geobacillus species 0.10
Total 100.00
Genus Bacillus
Bacillus alveayuensis 32.32
Bacillus manusensis 32.02
Bacillus licheniformis 29.18
Bacillus borbori 2.81
Bacillus aeolius 1.97
Other Bacillus species 1.70
Total 100.00
Genus Ureibacillus
Ureibacillus thermosphaericus 99.74
Ureibacillus composti 0.24
Ureibacillus thermophilus 0.01
Ureibacillus terrenus 0.01
Total 100.00
Genus Arcobacter
Arcobacter mytili 80.53
Arcobacter nitrofigilis 6.52
Arcobacter butzleri 4.99
Arcobacter lekithochrous 0.92
Arcobacter suis 0.34
Other Arcobacter species 6.70
Total 100.00

T~ KIS R E A R R R

Tuj
=L

TEFFAG R > IR (genus) JE Rk
MG LB B A S 2 A R ~ 2P AR e ~ IR R
USRS SIPEE - 4 B bR T PER Y
Z 84.45% > BRI BERARAE ORI AL RIS
LI EPE AR RS — R R oG
FUBE AP 8K 8 58 Y I Rz — A9 B g
(Paillard et al., 2004; Yue et al., 2010) > HF{§
BB TR LLYIER 3.74% (Table 5) » BRI
TR R - FEAN BB A UG R
Aty DUNARERFZ 4 i £ 2SR T 5 L
R e I R R EE T T IR

(—) WHFRIFEE

ZE YRR A AR R (99.45%) &
wHLE 9 A E » AREAE 2001 F£A I EFER A
I H 285 » SR o | DS bt oA - B
ATt R A AR R RS B AR R 0 5%
JEHH R AR 2 A R BREE TR g B - HLAT M
HIEEWE (thermophilic) » Ui i A2 FE W] st 4 £X
45°CLL E (Nazina et al., 2001, Coorevits et al.,
2012) o AR B Zt A MUAR iR 2 RE B - I
A 5 RE 2 A 1Y it 24 32 A 1T AH B I 5
(McMullan et al., 2004) » 45T 0] EEAEAERR IS
50°CLL BRI AT DIE BRI ES (amylase) ¢
Hi&EMEETS (glucosidase) (Thaddeus et al., 2005) »
HRADEABNRFEMPLAZE (lantibiotics)
AR T (B 50 - 80°C) At EEN R AN
EEFRI S IEAEE 2 (geobacillin) (Garg et al.,
2012) » FE/K EERETE T A Ry 2 AR B LA R 7K
FERTE R S AHBATTER R IR ) -

(D) FRiFEE

ARXWFECE el S IR s g LS
IR R (32.32%) ~ JG %5 Rl M 2 AR &
(32.02%) DA HUARZF AR (29.18%) (5K
RS E - P S AR AP AR
IR R LR T3 th BRI S (B
EA BRI 65°C) i (Baeeral., 2005) - ZH
A AR o B /R FE SR ) - W mT LA 7
i B e EL Y & IR g 1 SR B BB (alkaline
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protease) » 3% I BBAEIH B -t A AR R RS
E VR R DR RIS R MRS 5 B TS iR T i
Vi - RIS @AR Hh L m] DR 7K e B B
{TIEERFA (Annamalai ef al., 2014) - 53 Gy
2 A5 B T EE AT ne e 2 P e o] (B PG 55 RV A
BIEIR R EY P8 - R AR MY
REETE (Sun et al., 2019) - AT B H AIAE
RS PO B EANME - BAE
FEREYIRANTE )] HEFH SR % » RS A TS 1
L&Yy ERIR/KERIE ~ B3~ R VRS
FISEET T2 I8 (Muras et al., 2021) © fE/KFERE
FEJTIH - FFREASRIR - AR AR TR
IR R A HIHIE - w DAVE R sl in A gt
BRI /KA - IR ~ sk
= i REAEYERTE (Raida et al., 2003; Li et al.,
2007; Zhang et al., 2013) °

(2) RRFRIFEE

2B 99%LL FRVEERIR IR R 4 AR
» BRI 2 st 2 AR R ADL - 38 Hh -7 2E )
BEEER - MR EBRS EIREF IR EE
(Fortina, 2001) - 3B th BAAREEE - fERRIK 50 &
EABEERENREEE (Akita ef al., 2011) > H
REFE AR AP AR im0 RE - AR L3
JEA EIEH B - AR A LRI S0
(amino acid dehydrogenase, Akita et al., 2011) ~ &%,
1tElE (catalase) (Jia et al., 2017) FIEGHE (esterase)
(Gagnéetal.,2001) - LA » SEPTHEFIBERIRRSAZF
PR BT Rl AR B RBHER AR B R A Ve (LR -
BN ES AEYIAKL (Asada et al, 2015;
Zainudin et al., 2013) +53EH -

() SEEB

ARRWFEE P 58 18 50 B B B e 51
D% rI R SIEE (80.53%) » REZHIFAHL
SIPE (6.52%) - BEH LI HRAE 2006 F1EPPEA
INZHE S B AR R = AN ER SRR 52 b 4 e
Hi7k (Collado et al., 2009) » "JRER] Ey H AA TS A 3
BHAR » ALK R /KM SO i E
BRBABESIPE - HAES P EBE A G L plE
w— 2 o WAL SR W R S F R R R R
(Vandamme et al., 1991) » —FHIAREINEZ ARG

JER AT B 7 Y 15 it o ) R AR W AR S 4 Bl R
(McClung and Patriquin, 1980) o FHFAE FEFAFER
85 Rt RE BRI - SEAETR LU o JHER B R 1
IR BER - R S B R YR A
EMmE S E25 (McClung et al., 1983, Pati et al.,
2010) © f b= T BRI JH A4 8 Hh 2 PR EC oAy ] 2
T LR IBES I AR » fEMR/KEERE N BRI/
li§ (urease) DL K% [&E &\ [E (nitrogenase) MY IE M4
(McClung et al., 1983) -

BRETALIN G SIS - SR E RIS e
feflt 7 — T REE O > WK EAYIE
ETHEIR R RIS ISR B R DURRA
PRE /R ALY Re BT O LA B AR - SER T H
WrsE N BE S EANTFEA R R ER A RERIR -
UTEEFRIE K EE I R Sa M BB L R B S A 1
TN A E DU R A 2L U th i 12
> BT R K EE AR A R BB A I - DABET T
BRI/ E LYY RE T — -+ 2
Jilal e

AR FEIR AR S0 Z BB A3 > 3F
it e AR - AN st 2 A R ~ el
TP 25 AR B DU N EOIRPR R AR B A 173
MR E R KSR 8 FTHE R R Ry PREERF IR Ry 1]
2 WOBRSINE Gy sz e HIR i
TRAHEL - SRR - /KIRA SRR
HERKIEE R ZRMEHEIR 1S - a2
B B R R B A AR 2 — PR ET A K
FETEFH 2 4 B DU B RS IR 5 T - Rt
JuR R HE TR E A Cia RN AR AE - BiREss
JEE ] RS e AR R BIZ EniR T T e - B
HJEA R BESE ] DU Ry & 1R R - D
KAERE M REERE T B A VIR E Rt ZF AR
B3R o [ESRET e -

5391 > BeE B LR R A RE W 7 4 - Sk
CC HEg R B R e S AR ARE - EiE
7 B Ry M ] [ A R K R R A R
g —EESHRR A RS seT1A - 58
SLER M R D RUBITSE > IR R
FURCRAE R BIGE SUGFEIE SEHRA RE -
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Bacteria Composition in the Gut of Asian Hard Clam (Meretrix taiwanica)
from the Tamsui River, Taiwan

Ching-Huei Huang™ and Chia-Che Wu

Aquaculture Division, Fisheries Research Institute

ABSTRACT

The Asian hard clam (Meretrix taiwanica) is a commercially important bivalve species in Taiwan. The clam’s
growth and survival are influenced by environmental factors such as water temperature, salinity, and pathogens.
This study focuses on analyzing the composition of gut symbiotic bacteria in the hard clam population from the
Tamsui River, Taiwan, using nanopore sequencing. The sequencing results indicate that thermophilic bacteria
(specifically, the genera Geobacillus, Bacillus, and Ureibacillus) and nitrogen-fixing bacteria (Arcobacter
nitrofigilis) predominate in the gut microbiota of hard clams. Furthermore, an Arcobacter species detected in hard
clams was also found in mussels. These symbiotic bacteria may assist hard clams in adapting to their environment

and ensuring their survival.
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