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The Spatial Distribution Characteristics of Methanogens in the
Sediments of Dianchi Lake by Fluorescence Quantitative PCR
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Abstract: [ Purpose] To study the abundance and distribution characteristics of methanogens
abundance in the sediments of Dianchi. [ Method ] The sediments were collected from 4 different
non-point source contaminated areas in Caohai and Waihai of Dianchi Lake. The distribution charac-
teristics of methanogen abundance was detected by fluorescence quantitative PCR procedure, of
which included the sediment DNA extraction, PCR amplification and product purification, plasmid
construction and positive verification, and production of standard curve. [ Results ] The abundance
of methanogenes in the sediments of Dianchi Lake ranged from 5.91x107-7.74x10° copies/g. The copy
number of methanogenic was significantly different in each sampling area (£=10.3006, P=0.0012),
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and their spatial distribution characteristics, that is, the central part of Waihai>southern part of Waihai>
Caohai>northern part of Waihai (P<0.05). [ Conclusion ] Dianchi Lake sediments had a high meth-

aneogen abundance and spatital heterogeneous, the abundances of methanogens in the middle part

(adjacent to the agricultural non-point source pollution area) and south part (adjacent to the phosphor-

us and potassium plant) of the Waihai were significantly higher than that in the Caohai and north of

Waihai (algae enriched area).

Keywords: methanogens; plateau lakes; fluorescence quantitative PCR; sediment; mcr4
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Fig. 1 The distribution of sampling sites (A1-A4)

in Dianchi Lake
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Tab. 1 Primer sequence and amplification program
514 primer 75 (5'—3') sequence P #4F2EFF amplification program
mcrA-F CGTGGTGTMGGATTCACACARTAYGCWACAGC

mcrA-R TGTGCAAGGAGCAGGGAC

94 °C (10 min), 95 C (30 s), 55 'C (30 s), 72 C (30 s), 40 cycles
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Fig. 2 PCR amplification results of sediment mcr4 gene
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Tab.2 Precision of standard plasmids of different dilution
times detected by real-time PCR
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R 3 EMWTMARIEER merd EENEIREE (C) SERE R
Tab.3 Cycle threshold (C;) and copy number of mcrA4 gene in the sediments of Dianchi Lake

KR i 5 . 7= Bt B 5 DUE (copies-g ) mean+SD/
sampling sites No. ' copy number of methanogens (copies-g™)

Al-1 3.18x10 3.07x10°
Al-2 2.20x10 9.13x10’

Al . 5.91x10"+5.15x10" b
Al-3 2.42x10 1.92x10
Al-4 2.15x10 1.26x10°
A2-1 2.49%x10 1.11x10’
A2-2 2.54x10 7.31x10°

A2 , 5.52x10%+3.98%10° b
A2-3 2.79x10 6.82x10
A2-4 2.64x10 3.03x10°
A3-1 1.91x10 5.21x10°
A3-2 1.92x10 4.93x10°

A3 ) 7.74x10%2.67x10" a
A3-3 1.78x10 1.04x10
A3-4 1.78x10 1.04x10°
A4-1 1.92x10 4.93x10"
A4-2 1.92x10 4.93x10°

A4 . 6.52x10*+2.27x10" a
A4-3 1.89x10 5.81x10
A4-4 1.78x10 1.04x10°

W ARVNEFRERRZE R B3 (P<0.05).
Note: Different small letters indicate significant difference (P<0.05).
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