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Fig. 1 Locations and sample sites in the Bohai Sea
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Seal, Germany) ; (SO45)
( 1:10, Wiv) , (Dionex
ICS3000, DIONEX, America) ; pH
( 1525, WiY) 15 min pH
(PH-3C, , )
Fe(1l) % (Ferrozin)
231, 05 ¢g 4.5 mL
0.5 mol/L s 24h 8000 r/min
5 min, 0.1 mL, 1.9mL 0.1%
s 200 mmol /L HEPES , 5 min,
562 nm , Fe(IT)
3

1.3 DNA RIKE T-RFLP 4-#7

DNA FastDNA™SPIN Kit for
soil (MP Biomedicals, Santa Ana, CA) ,
Zheng
T-RFLP 26 DNA ,
Ba27{/Ba907r, Ar109f/Ar915r

PCR Ba27f 5' Ba907r 3’
6- (FAM) PCR £ 94°C
2 min ; 94°C 30 s; 55°C 30 s R
72°C 1 min S 25 PCR
, DNA  Taql , DNA
Mspl ,
ABI PRISM 3730XL
1.4 RABRYPYE EZEHR
: (NH,CI

1.5g/L, NaH,PO, 0.6 g/L, NaCl 11.7 g/L, NaHCO; 2.5 g/L,
CaCl,-2H,0 0.1 g/L, KC1 0.1 g/L, MnCl,-4H,0 0.005 g/L,
N32M0042H20 0.001 g/L, MgC126H20 0.1 g/L,
MgSO0,-7H,0 0.1 g/L, CH;COONa 2.7 g/L,

0.05 g/L) ™ 33 mmol/L
100 mL ,
40mL, (N,: CO,, 80 : 20)30 min,
, 121°C, 0.15 MPa 20 min,
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30C ,
, 5d
s FID
(Agilent 7890A) , CHy4
s N
H, N, CO, , 400%10°°
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1 mL 10 000 r/min 2 min,
, 0.22um
1.5 #EL AT
T-RFs
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BLAST CANOCO 4.5(
s 499 )
RDA ,
PCA T-RFs
, (Shannon Wiener, H=
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) pH (8.5~8.7) R ;
Sigmaplot 12.5 ; B pH 7.5~9.0,
= X S
X x 22 BERBHMEY S HK
2 ,
2 %%}_ﬁ é};}?ﬁ T-RFs 86 181 388 bp , E
. T-RFs 197 221 bp; M

2.1 /)b’F/a\% éﬁ }E'f‘b'}i})ﬁ: T-RFs 197 bp 304 bp

1 , 3 pH s

(7.5~9.0) BHB pH ;M
F1 TESAGTERRIIE LM R( * )
Tab.1 Physical-chemical characteristics of different sediment sites (mean + SE)
Fe(Il) Fe(IIT)
pH
(ms/em) ~ (umolg)  (umolg)  (mgkg) (ng/kg) (mg/kg) (¢/kg) (¢/kg)

BHB6  7.9+0.40 847+042 2.72+0.14  9.26+0.46  17.10£0.86  8.70+0.44 0.76£0.04  1.03+0.05 7.06+0.35
BHB8 7.7+0.39  14.56+0.73  1.71£0.09  7.14+0.36 3.90+£0.20 934.1+46.71  2.48+0.12  1.76£0.09  21.96+1.10
EO 7.5+0.38 6.88+0.34  2.43+0.12  7.09£0.35  23.40+1.17 13.0£0.65 0.76£0.04  1.15+0.06 8.72+0.44
E2 9.0+0.45 7.57+£0.38  2.14+0.11 9.42+0.47  15.50+0.78 14.5+0.73 0.83+0.04  0.91+0.05  13.93+0.70
E4 8.4+0.42 9.14+0.46  3.11+£0.16  9.68+0.48  14.70+0.74 11.8+0.59 0.89+0.06  1.49+0.07  18.06+0.90
E6 8.5+0.43 9.82+0.49  3.12+0.16  10.58+0.53 9.10+0.46 19.2+0.96 0.88+0.04  1.22+0.06 9.97+0.50
M1 8.5+043  12.86+0.64 445022 13.24+0.66 4.40+0.22 18.9+0.95 1.20+£0.05  1.59+0.08  11.15+0.56
M5 8.6+043  10.81+0.54 233+0.12  9.66+0.48  12.10+0.61 13.740.69 0.83+0.05  1.43+0.07  11.06+0.55
M7 8.7+0.44  13.41+0.67 1.52+0.08  8.11+0.41 2.30+0.12 15.3+£0.77 1.01+0.04  1.65+0.08 6.86+0.34
M8 841042  15.52+0.78  2.84+0.14  8.45+0.42 9.80+0.49 15.8+0.79 1.01+0.04  1.63+0.08 6.49+0.32
M9 8.8+0.44 8.81+0.44 2.72+0.14  9.26+0.46 7.00+£0.35  8.10+0.41 0.70£0.03  1.20+0.06  10.00+0.50
MIl  8.7+0.44 7.48+0.37  1.71£0.09  7.14+0.36  23.70£1.19  13.60+0.68 0.83+0.04  1.10+0.06 6.61+0.33
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Fig. 2 Relative abundance of different archaeal (a) and bacterial (b) T-RFs from in situ sediments collected from the Bohai Sea
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T-RFs 160 490

505 bp , T-RFs 3

M ;B 160 bp 490 bpT-RFs
T-RFs 91 bp 113 bp; BHB6 (Desulfovibrio) (Thiobacillus); , 91,
T-RFs 91 113 128 435 446 bp, 113, 128 435 bp T-RFs

BHB Shannon (Bacteroides), (Dehalococcoides),
1.44~2.56, , (Paracoccus) (Sphingomonas)

T-RFs

R2 RAMRFIEAVIEE Tagl FERMGE R RMEREXERN 16S rRNA BRRZREXR
Tab.2 Phylogenetic affiliation of 16S rRNA sequences retrieved in the clone libraries major archaeal lineages of clones
falling into major Tagql-specific T-RF classes

() ¢ (%) T-RF  ° Msp I(bp)
Methanosarcinaceae Methanosarcina sp. AB288262 98.87 181
Methanobacteriaceae Methanobacterium sp. MB4 DQ677518 96.47 87

Unclassified 197 bp/221bp/304 bp/388 bp
ta Greengene BLAST ,b Tagql T-RF

x3 XARSIMEATIEE Msp | FFERIME F BRAZERIECER 16S rRNA EE R FLFXFR
Tab. 3 Phylogenetic affiliation of 16S rRNA sequences retrieved in the clone libraries with major bacterial lineages of
clones falling into major Mspl-specific T-RF classes

() : (%) T-RF ® Msp 1(bp)
Thiobacillus Thiobacillus denitrificans CP000116 91.59 490
Desulfovibrionales Desulfovibrio sp. str. G2 93.52 160
Dehalococcoidaceae Dehalococcoides ethenogenes 195 CP000027 80.77 113
Sphingomonadaceae Sphingomonas sp. str. KAR7 AJ620193 98.95 435
Porphyromonadaceae Bacteroides sp. strain str. Z4 AY949860 98.67 91
Rhodobacteraceae Paracoccus sp. str. NPO-JL-65 AY 745834 99.19 128
Unclassified 505bp/446bp
ta Greengene BLAST ,b Mspl T-RF
. S v 0.8 A
2.3 BN TUARM A B 4 M 4 E R N
M9
2 (PCA) < 04 Mi
< A
g 0.0 B4
12 N M8oa
’ £ |BuBoe O S
3 R M5 EO 04 MI11E6 M7
> B?—lBS
-0.8
-1.0 0.0 1.0 2.0
, PC 1 (47.4%)
’ 3 (PCA)
Fig. 3 Bi-plot of the principal components analysis (PCA) of
5 y microbial community compositions of sediment samples
24 ARWBAEWBEE LM 5 KR T8 o communty compoue

X M5 HT
The scatterplot is of principal coordinate 1 (PC1) as a function of
principal coordinate 2 (PC2); The percentage of the variation in the
samples described by the plotted PCs is shown on the axes
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Fig. 4 Redundancy analysis (RDA) comparison of the ar-
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in the sediment samples and the environmental fac-
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Fig. 5 Changes in the methane production (a) and acetate concentration (b) in the enrichment cultures
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Abstract: Methanogens play an important role in the carbon cycle of coastal sediments. In this study, sea water
enrichment cultures with acetate as the substrate were employed to enrich methanogens using sediments of the
Bohai Sea. The methane production was used to estimate potential methane productivity and terminal restriction
fragment length polymorphism analysis was used to analyze the diversity of microbial communities simultaneously.
Our results revealed that changes in the bacterial and the methanogens community structures in sediments from
different areas of the Bohai Sea were found. The dominant methanogens were Methanobacterium and Methanolobus
in sediments of the Bohai Sea, and Desulfovibrio and Thiobacillus were the dominant bacteria. Different areas of
the Bohai Sea obviously varied on methane production, which shows that the methane emission is higher in the
coastal area. Bohai Sea has great potential for methane productivity and acetic acid conversion rate (46.46%), and

the estimation of potential methane production is 1.74 Gt per year.

(Rt 21k
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