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Effects of Corbicula fluminea Bioturbation on the Community Composition and

Abundance of Ammonia-Oxidizing Archaea and Bacteria in Surface Sediments
WANG Xue'?, ZHAO Da-yong’, ZENG Jin*, YU Duo-wei', WU Qing-long’

(1. College of Life Science, Nanjing Normal University, Nanjing 210046, China; 2. State Key Laboratory of Lake Science and
Environment, Nanjing Institute of Geography and Limnology, Chinese Academy of Sciences, Nanjing 210008, China; 3. College of
Hydrology and Water Resources, Hohai University, Nanjing 210098, China)

Abstract: To better understand the effects of Corbicula fluminea bioturbation on the ammonia-oxidizing microorganisms in the surface
sediment, sediment-water microcosms with different densities of Corbicula fluminea were constructed. Clone libraries and real-time
qPCR were applied to analyze the community composition and abundance of ammonia-oxidizing archaea ( AOA) and bacteria (AOB) in
the surface sediments. The results obtained indicated that the bioturbation of Corbicula fluminea accelerated the release of nitrogen from
the surface sediment. In the amoA gene clone libraries, the identified AOA amoA gene sequences affiliated with the two known clusters
(marine and soil clusters). The identified AOB amoA gene sequences mostly belonged to the Nitrosomonas of B-Proteobacteria. The
abundance of the bacterial amoA gene was higher than that of the archaeal amoA gene in all treatments. With increasing density of
Corbicula fluminea, decreased abundances of the bacterial amoA gene were observed. At the same time, the diversity of AOA and AOB
reduced in the Corbicula fluminea containing microcosms. In conclusion, the bioturbation of Corbicula fluminea could affected the
community composition and abundance of ammonia-oxidizing microorganisms in surface sediments.

Key words : Corbicula fluminea; bioturbation; ammonia-oxidizing bacteria; ammonia-oxidizing archaea; community composition and

abundance
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Table 1  Biomass of the C. fluminea added in different treatments

okl BRI/ ind TR BFEE/ind - m 2
popieZEl 0 0
R 4 200
rha R 10 500
1 2 A 20 1 000
1.2 FESLREE

SEHRRFEL 60 d, 43 BIAE SER AR B A 10, 20,
40, 60 d RAEVIEIFES . BEUCREERTEUE R
LSRN 2 —. AR 1 em 1 PVC
FRAERIZ 0 ~1 em MUTEY , B UCRFE R 0T
KRR 3 ARG, IR A — Ab B 1 3 AN FATHREDT
BNR A&, 175 S50 1T
1.3 fk2EoT

TURL W) B b 43 A BT B S % R T R L
(ALPHA1-2; [ CHRIST) % T. iAW EaAS
S FH B 2 A R R AT A, NH N NO, =N
NO, -N %JH 2 mol-L~" KC1 BEATHEHL. TH fife A4 HL
WA & H U 3h A AL ((San®”, SKALAR,
Netherlands) #4170 2. AL Fr 00 41 7] 2 7
SPSS 17. 0 Hf4ik47 LK.
1.4 FE eSO
1.4.1 HFE5UE DNA BY$EH

B0.25 g BT e WU o, AL DNA 42
B39 & ( Power Soil DNA Isolation Kit, Mobio, USA)
PEHCHE S L DNA. SR DNA 4fi ik i ) &
PowerClean™ DNA Clean-Up Kit( MoBio Laboratories ,
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Carlsbad, CA, USA) XJ & DNA #1r4lifh. R H

1% By A 26 M P VARG 0 BT 2 B Y DNA iy, PR AT
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Table 2 Primer sequences of archaeal and bacterial amoA genes

PR SIaRK 31475
AOA CrenamoA23f 5'-ATGGTCTGGCTWAGACG-3’
CrenamoA616r  5'-GCCATCCABCKRTANGTCCA-3'
AOB amoA-1F 5"-GGGGTTTCTACTGGTGGT-3
amoA-2R 5'-CCCCTCKGSAAAGCCTTCTTC-3’

P48 AOA 19 PCR W AK R A 25 pL: 10 x
buffer 2. 5 pL,dNTP 2. 5 L, IE A 51414 0.5 uL,
Taq i 0. 4 wL,DNA #if 1 wL, 1 ddH,0 %2 % 25
pL. AOA i PCR #" ¥ #2)¥.95C, 5 min; 10 x
(94°C, 30 s; 58°C, 30 s; 72°C, 60s) ; 30 x (92°C,
30 s; 57°C, 30 s; 72°C, 60 s); 72°C, 10 min. AOB
i) PCR SZW AR Z 4 25 pl:10 x buffer 2. 5 wL, dNTP
2 pL, IER M54 1 pl, Tag B 0. 4 wL, DNA Hifi
1 wL, i ddH,0 #M 2 % 25 pl. AOB ) PCR ¥ 14 #&
JF¥: 94°C,5 min; 94°C,30 s; 52°C,30 s; 72°C,
1 min,32 MEF; 72°C ELIEM 7 min.

ZASLE (AOA Fil AOB) amoA F:[H PCR =4
FIH 2.0% B A5 B B L Tk E AT K2, Gold view
(0.5 pg-mL™") Qe i )5 FEBE USRI .

1.4.3 5B SRR A

XPARAFH) PCR W) #EAT TA SEkE. PCR 973"
YA Promega Agarose Gel DNA ( Promega, Madison
W) gl Ak G AT VI e ik, MWy PCR 7=
pGEM-Teasy ZZAA ( Promega , Madison , WI) ¥ 4%, % A
Takara B2 54000 ( DHS o) |, B J5 #E AT W 1 B 0 226 .
X EIBUAY F  ve R 1 1EAT PCR 9788 | LSS E P 5
Ve, BT S 190 B AT T 5 14 T7 | Spe. Pk B 5e
Gk IS ALY WIN R, ] DNASTAR #1{F
X P 25 SR A T e, R BR B4 Y 81 J5 1] BLAST 7E
GenBank ¥ 5 Hh 48 R A RUF 51, 3 H ClustalX %K
PESBARIE T IAHSER) amoA THREIE N F A E 1T %
78 XF, i H MEGA ( molecular evolutionary
genetics analysis ) 4. 1 21 LL 48 4% ¥ ( Neighbor-
Joining) I EE R G L B .

AW ARAF B A R A AN amoA FEH B 1%

#| GenBank UHiE )5, i T amoA L [H P41, % %
KF767121-KF767238. Y& amoA 3N ¥4 . %% 5% %
KC549811-KC549909 ; KF767239- KF767273.
1.5 SERPPOGE R PCR HIAR
1.5.1 Jiuki DNA $2H

53 ) v B PR A2 B Y amoA FETRL, Bk BHL TR
TEEEFE B S B TR R L Axygen JBURL/IN i il £5 3K
7 & B HU R, 7F Eppendorf 2 25 I % X
( BioPhotometer plus) b1l % B4 DNA ¥ i 10
R B 23 DK FORE DNA i B il — 22 91 Ak B e
BT & PCR IR vE 4 (ST
1.5.2  SERTZOERE f# PCR

K FHEE R} 2¢ 6 %€ 7 PCR (real-time qPCR) Jy ik
I3 5% AOA FI AOB 1) amoA R[N BEAT & 8407, He
FE IR SYBR Green 75, SCHHi% B FAVEXT R,
FEAFE A 3 ASFAT, RIS DA B A% R 4 5K DNA
FIEE S DNA #1772 & PCR V. AOA ., AOB & &
BB 5 W EiRMEE PCR P48, P Ik RN
20 wL:SYBR Green Premix ( Takara, Ki%) 10 pL, ¥
J# 59 10 pmol Y AOA F1I AOB iF JZ ] 5| ¥ 4% 0.8
pL, DNA B4 1 wL, A ddH,0 #ME % 20 pL. K H
1Q5 Thermocycler § 3 % ( RG65HD, Corbett,
Australia) #Ef7 7 & PCR. AOA F1 AOB £+ PCR 4"
WREF AR . 95°C HiAEME 3 ming (95°C ZE M 30 s,
53°CiE k 60 s,72°C FEH 20 s) 3 40 MEIF; & A
72°CHE{# 10 min. 3R amod IR AP BRI R K
0.95 ~1.05; "JHRZE R KT 0.98, %Lk

— I,
2 ZR5iTie

2.1 A[FELEEEH TR PAE L B AL TE bR
LT Hh B AT LA HY i) Ak 2 2H TR

FREL R TR B2 33k 3 B YT W %) A= B 410 s A D0
RIZVIBYI TP AR ECA B B e e . 3 4
Ab PHLZEL 1) ST A 25 20V B LU X REZELAIG YT W () B 3 A 7
R A A A DK AR R R
AR AT 2l E B S 14 in 2 U 2 Te) B K T ) Y
Rl X Segh SRR WY IE 1 0] WA WP sl R T4
HEGURR /K S ML A S He. BRARA% S 3 i ¢
TPRLFE 2SR ATE 31 47 10T X VT 1 e T FR A - 7K 3
THT JCATL S A 5 W], 30 5 T RS 20 T W - 50
W HE Y SO T ORR ) o JE ML AR B L AL
Mermillod-Blondin %[24] W 5 45 ( Cerastoderma
edule) . H AT 4 Wi 2 ( Corophium volutator) | V&
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Fig. 1 Nutrient concentrations in the sediments of different treatments
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MR SR A R DIEWLER R SRR | R
AT FHVESEIREL R R A DG R e — 2D IR

2.2 SEALH (AOA 1 AOB) [ ZHEME:

A DOTUR AP UTAM  AOA Fil AOB (92
FEVEHEAT 500 BRI 959% LA 91 43Sl — A
OTU. 2y T HATZFEVE LR AR et 1 Sl SO
Shannon F8EC(H) F1 S, X 2 TRE(F 3 5 4).

£3 SEUEHE amoA MBS

AT TRETR S50 . Z2FE 1 B A T A Kb B 2 2 A
— , 2 W3 A )T W G 2 il 4 4 S AR TR S
PRI A A= 5400

R AL T amoA FE R T [ 1 oy
(F4), b3 H OTU 0 H . ZHM:45%L Shannon-
Wiener(H) Fll S, SUB AR TXF B4, X 5 2 A Ak
T 25 A, FE A A BHAH Y SR A 20 TR TR T 2
Z R LT R EH PR — IR FE Ak BHRLZH % T A 5 m]
B R B G A AL A P SR PR a5 AR S . Bk
e E SO IRE L A B R X & iR A N e = =R A
B (AOB F1 AOA) T ZREVEREA.

F4 SENEE amod BEM SN

Table 4  Diversity of bacterial amoA gene sequences

Table 3  Diversity of archaeal amoA sequences A TR TERERL OTU % S Chaol H
SCEEA TR TIREEL OTU % S Chaol H X HRZL 35 11 21.5 1.6156
o 4L 34 6 12 1.064 3 fik Bl 30 5 6.5 0.6726
TR# B 27 4 5 0. 864 4 rf B2 35 8 10 1.2572
Hh A 29 1 1 0 A 34 7 10 1.0792
A 28 2 2 0.340'5

3 X B AR T T amoA LR T B HE I A BT T
W (F3), AMAR OTU 5L H., Z R

2.3 PR PCR 407
K9t E = PCR A, X 3 AN FEZH 1Y
KIZVTHIAE 1T AOA 1 AOB 19 % 1 PCR 4%

Shannon-Wiener( H) 1 S, ZUEARME T X BB 4, % Mr 55 UL 2. N ml A1, 3 AN Ab B R Z DU
WAL A W s AL TR IR 25400 . ZREPELEXTRRZE ' AOB amod M FEHE T AOA, X 50 AW

B AP DBULAZERE. [RIN, v  BE AL P2

WrFE s R —2. n Caffrey %[25] 1E Weeks VST O |
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