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Abstract: We analyzed the archaeal community in tropical aquaculture farm sediments in Dapeng Cove, located in the southwest of
Daya Bay, southern China. Sediment cores samples (5 cm and 30 cm in depth) were collected by a core-sampler in summer ( August,
2014). Results show that the abundance of archaea in deep layers was higher than that in surface layer. The dominant species in sur-
face and deep layers were Class Thermoplasma, Phylum Euryarchaeota, and Class MCG ( Miscellaneous Crenarchaeotic Group ),
Phylum Crenarchaeota. In general, the abundance of Crenarchaeota was higher than that of Euryarchaeota. The abundance of predomi-
nant species was higher in aquaculture farms than in non-aquaculture area. The difference in archaeal community structure between sur-
face and deep layers was more significant in aquaculture farms than that in non-aquaculture area. Results indicate that the archaeal
community structure might be affected by intensive aquaculture activities, whose underlying mechanism needs further study.
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Fig. 1 Sampling sites in Daya Bay (a) and Dapeng Cove (b)

“A”, “@” and “W” represent the sampling sites in oyster farm, fish farm and non-aquaculture area, respectively.
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W SR, JFAKERRNRIIEI IREZE (0 ~5
em) FIVR)Z (30 ~40 cm) . [A]— X4k 2 M HEAREEAE
AR R FE MR SR R A B KA EL.OE, T
-80 CH-4F,

1.3 R4S DNA RIS &

FREUH WRZE5E X 322 (oyster farm surface, OFS)
FIRJZ (oyster farm deep, OFD), W3 EE X FEE
(fish farm surface, FFS) F1{& JZ (fish farm deep,
FFD), LlKIEF%7E X FE)Z (non-aquaculture area sur-
face, NAS) F1 % JZ ( non-aquaculture area deep,
NAD) iR KL 514 0.5 g, J] Fast DNA® SPIN Kit
for Soil 3] & (Mpbio, USA)#2HUAE M & DNA, 2
BO7 v B ian) & U W k4T, DNA SEH 1% B3

ERRBEAC HL VKA, A I-A 4% 5 FE T 16S rRNA 4>
K PCR %, FrAIS| 4R 27F (5'-AGAGTTTGATC
CTGGCTCAG-3") F1 1492R (5'-GGTTACCTTGTTACG-
ACTT’-3"), PCR WA ZR4 & 1.5 L 10 x PCR 2%
MW (A& Mg, TaKaRa), 1.2 pL & 1k 8
(MgCl,) (25 mmol -L™", TaKaRa), 1.2 pL dNTPs
(2.5 mmol-L.™", TaKaRa), 0.6 pL TS5 [#1(10
pmol-L "), 0.3 uL a4 Mg M (100 mg- mL ™',
Roche) 1 0. 075 pL rTaqg DNA B4&HF(5 U-ul™'),
B DNA 0.5 pL, RAHEBEFRKIFEE 15 pl,
RS E R 95 C HiAEME 3 min; 30 NMEIR,
95 CASM: 40 s, 55 CiB Ak 40 s, 72 °C $E/# 1 min;
#4872 °C FEAf 7 min, X4 HE=W)HEAT 1% BIBREAE
WEBEC LYk, i DL2000 ( TaKaRa, Japan) {45
sFERIS, 3R EHE DNA i BN 1
500 bp, FF& MiSeq fd &l FF 2K .

1.4 MiSeq FESEENF

YEEX 16S rRNA [ V4 X J7 5 347 i 3 &2 7
53871, PCR ¥ 3459k S515F/806R, HrA /5|4
35 1 456 bp H&IEMS . PCR A 30 pL (&R
% 15 wL Phusion” 532 PCR JB-& 7 (New Eng-
land Biolabs), 0.2 pmol-L_IE@IEfigl%u& 10 ng
HIBERR DNA, PCR R 4544 98 CHIAEYE 1 min,
30 MEIR, 50 CiBk30s, 72 CHEM 60 s, 72 C
BAIEAH 5 min, PCR P=Y)5@E i 2% W B Beb AL
R UK A6 U I F GeneJET %t it 18] Wi 157 & ( Thermo
Scientific) %f PCR F=#p4fifb f1EYi; A NEB Next”
Ultra™ DNA Library Prep Kit for Illumina ( NEB,
USA) i1 &M 5e e SCPEJFZE Tllumina MiSeq V-5
(Mlumina, California USA) %

L5 HUERSH

PIGFHIAE, BEAEFEEMEI YT, #Eat
Flash 1. 2. 7 #4:% R A 3478952, A Qiime 1. 7.0 3%
AT ARG B 5 74 P 9 B A 5 ik, A
ZARRAEBTH . BENTFHEEM Q HER, Q=
-10 log,, (E), E fEAREATREEMN M FEEIRE,
Q20 F1 Q30 FE 43 5 2 A~ Bl L o = AE Oy 20 (1N 7 4
WRE/NT 1% ) F 30 (M FHERFE/NT 0. 1% ) HfsEE
B E 43 . MOTHUR #k{433847 OTU 145, AEMIM:
ETERT 97% HJF51(3% cutoff) 19K [F]—p 2 B
JG (operational taxonomic unit, OTU), ¥ F§ MEGA
6. 06 HAHITRE KB 50T, RGEAAH FILBAIAH
% ¥ (neighbor-joining, NJ)#J%, Clustal X2 #4174
FPHILEXS, Kimura 2-parameter BEEVHEATAESE, B2
{E (bootstrap ) #5471 000 X

2 g

2.1 MiSeq JUiFF B 5 RES

AR S A RO FNE . KB A I 25
UL 1, & DX IR 5 I 7 15 2 /9 A8 3007 51 861
421 355 ~70 010 %%, FFS 1 NAD #5451 B A
REZMEDHERTH . ABFHK EFE 254 bp
Lf, SHMM R BRX/NERFE. Q20 Fl Q30 [
(B4 B 7E 98. 5% F195. 6% L -, 6880 e S ks
L EIR
2.2 KHSERITARY B AR = E 4 R dF

M WA ] X SR A Ry B OTU %t (5
FRM AR ZRAE, JWEHS5.61% ~
49.10% , FFD F1 FFS 43 5| BA & & MR E (&
2) o HEH R A Y H ) AE 2 TR A A R
HIR K Z R, OFS, OFD, FFS, FFD, NAS f1
NAD # 5 Al & H i) 43 51 Ry 12.42% . 44.09%
5.61% . 49.10% . 6.19% 1 13.43% , FE5 X I
JEREGB  E B B S FAE SR X, OFD F
FFD ) B EL B34 & TR RR X 3 A5 LA ;5 OFS i
FeBil 2y FES 2 £, i 2 ASFR5E X IR Z R Py
WHAIZFAKR, KISRITRY) & AR 24 L
WA E RN, BREEHESN T S e
FHRZ, MAXR. WEZEWERAEFHX RN D
%, FFD JIA oy o L 91 2 FFS /9 9 £, T
NAD & LB NAS [ 2 £, L5 REIHK
MR R A vy B TR Vi 54 B o A A7 AE B B P 28 [ S
Btk
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Tab.1 Number, average length and effectiveness of valid sequences

=) 2 %
sl id ey megingh OV oo
HiFFRIEIX F)Z OFS 54 615 254 98.70 96. 07
HAEFRIEIXR)Z OFD 49 091 255 98.56 95.72

WA FEFE X )2 FFS 70 010 253 98.51 95.79
PIFE FE5E X )= FFD 69 089 255 98.52 95. 66
EFEXFE NAS 62 092 253 98.52 95. 80
IEFFEXEHEZ NAD 21 355 254 98.70 96. 12

R2 KESRTAUHPHESREBEWHILE G
Tab.2 Proportions of sediment archaea in prokaryotic microorganisms in Dapeng Cove
% sample OFS OFD FFS FFD NAS NAD
W G R B/ % percentage 12. 42 44.09 5.61 49.10 6.19 13.43

2.3 KBRLHBEZEMSHESN

FrRAE X UL BV ) SRR RS R IR
TAEFRAX (R 3) . FFEXRER G HESHEER
ORI 5] RSB T ORZHE L, T Simpson {48
PR BIE TRz . AEFRE X RZ MR E 5
SHMRBERAIR . HRIEEY ST H

X 5IEFEX M RZBA KRESR, BERZENZE
FAHXTEO W . ARFRIE X R)Z FITRZE 2 6] oy B
EH A ERBER/NTREX, HEHETHERE
TGRS A AR5 o FR5H X 2 UL g DL 5
EPRRBETRE, MAEFREXEA RIX 2
o

x3 KEESEARYHHEBEESHEENR
Tab.3 Diversity index of sediment archaea in Dapeng Cove

#E 5 sample Shannon ZHEMEFEEL (H')

YirhIg 5 % (E')

Simpson fE#4EH AR (C)

HEUGFRIEIX 2 OFS 4.71
HEUFFRIE X YR OFD 4.44
MFEFRAH X K FFS 4.76
MG F25H X IR )2 FFD 4.32
FEFRIXR)Z NAS 4.70
LS XRZ NAD 4.80

0.78 0.02
0.74 0.03
0.79 0.02
0.72 0.04
0.78 0.02
0. 80 0.02

2.4 XBRTEFHEEMFEISHSEZESH
J7 5 Hox 46 5 S s RIS WO B ol T 3 17
4, 28 H, 37 #, 37 J&, OFS., OFD. FFS,
FFD. NAS il NAD £ i v B 4 9 A 17, 15, 16,
17, 17 70 14 4, SEEEREREFEK 10 MR HE
YEW o RS BRI IT AR ) oty 7 408 SR 7l T ( Crenar-
chaeota) 1] 15 B ( Euryarchaeota) 2 /N K2, Ry
WAE A SR g, SFYESIELS B
FEE 79. 53% (35.39% ~90.66% ), FHEBITLFR

PSRRI EEE 9 MR, AHEE 6 M
S B 5 EE B 43 81 28 MCG ( Miscellaneous Crenar-
Chaeotic Group, 24.13% ~ 84.10% ). MBGB ( Ma-
rine Benthic Group B, 2.22% ~ 7.53% ). MHVG
(0.46% ~ 0.51% ). THSCG (0.09% ~ 0.85% ).
Thaumarchaeota (0 ~ 1.83% )., MBGA (0.09% ~
0.70% ). AAG(0 ~0.22% ) LA F 2 FhREEFIZ
AT (1. 17% ~3.51% ) (K2) o S[R30 5t o
REHEMEAFEZ S, OFD 1 NAD 45 hi A &
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Fig.2 Composition and relative abundance of sediment archaea in Dapeng Cove

Others represent total relative abundance of archaea species except those from the most abundant 10 classes.

I Thaumarchaeota, NAD A& 4A MBGA, | H &
IR 8 ANKRE, 7050 R HFEAK Y (Thermo-
plasmata, 5.15% ~ 54.51% ), Parvarchaea (0. 14%
~2.26% ). DSEG (0.44% ~ 1.65% ). Methanobac-
teria ( 0.48%~1.66% ). Methanomicrobia (0 ~
1.75% ). Micrarchaea(0 ~0.09% ) F1 2 Z5R K EFh
KM TE(0.10%~0.39% ) o | B ZE A [R] XA
SR WAETE 2 S, OFD K5 %A & B Metha-
nomicrobia, i HATR/>&E ) Micrarchaea 7& OFS FI
NAS #Ef AR, HARFER PR K.

R GTRY) bt R LSRR T
I Thermoplasmata, & TH MCG 4XF1 MBGB
N, X3 A S S 66.60%~91.48% , #
BB BETURY bl R IR A2,
KRBV P R E AR R T & T8
PIRARYY, BTG Ry 50. 79% ~59. 34% , TR
BRI e Rk B TR G R ITTH MCG 4,
J i HL A 57. 89%~90. 66% T JZE TTARY) b It #
FTERFE H L EE LU RBE R

AR XS R RSB EE R, FE
XRZRIFERF AN EER RS TRE
(OFS, OFD 4y ¥ N 54.27% . 8.13% ; FFS,
FFD 4354 52.65% . 5. 14% ), {HiZd BB AER

FBEFE NAS F1 NAD Z [a] M 22 R K (4 51 K
42.35% F136.54% ) , [HEBEERE, 78 NAS &£
sl FR— o A 9 6 S Bl R L) (2928 10% )
Hid T MBGB 44, BUCHSE = ARG, mH MR
=R YR MBGB 4, 54h, —FT
W T (GREEE BN HKF ) RIEFR I X TUR I
Brdie, MAEREXEA LW, KRBT HE
G310 B 23 18] S B o
2.5 REREHW
KEBTFY L RERELERILE 3, REX
BRSNS SR TR R TTPIRSE, 4
MEES T AN, REEIWEER T HE
i1, EREREFEBAHIE, Ml EIEREE
2T, BESREEITENEL, REBTIRYHMT
PEH— RN IRk %, BRI E2 H, %
EHEES R T AR, RETRY ML E
E—MCC Nt W WA SRR, ST
RERBRIS N3 [Fl—40 A0 iE B A Y
2K, 1N Candidatus Nitrososphaera-SCA1170 %A 1/
MR AAT, DL RHE IR & R A 2
—. RGK B MW T 7 Parvarchaea 473 3 5 HoAtl
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Fig. 3 Phylogenetic tree of archaeal 16S rRNA gene in Dapeng Cove sediments

DCS (Dapeng Cove sediments spices, DCS) represents unidentified species.
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