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fitifF7E—20 °C F T DNA 425, — 1 KT 5 A7
4 °CERIFE, FF R b o e F i gk 7 52
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(5.41+0.40)%; pH 435} 6.33+£0.15, 7.84+0.13 il
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1.4+0.3 g/kg F1 0.620.1 g/kg. J5ifoi T SEREA(GAE
J&, TRl S 5 F e S AL T B R 2 L A
PR 5 S5 AR Day 0 R B ZIFE i .
12 EFAENR AR

MR AR S PR AR W ik A T . A L6 An
T BB (RS T 6 g KT ) T8 T 120 mL

MEM, AR SRR 3 MR ER ., AT
T TR SR B R FK Y 40%, 7E 28 °C
BOETIRE SR 5d, H HIEPWRAEIREE . 2R
J&i, FRRUAEE S K R KK 60%,
FRE T AR ERFIFHMAEHE O NG5
BHE TSR EGE 1.2 mL 2%, RIEEAM
AT CH,(99.9%) . X fifi f5 4T A Th R s
W 7ESE FIT AT 54 1% (10000 pL/L)AY CH, ¥
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3. 58K, MBAHPEUE 0.25mL =<, H
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DNA J& , ¥ HA2 U DNA /% T 100 pL 7 DNA
Ve b 2 R 2R 4y 6K B T (NanoDrop
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Tablel. Basicinformation of sampling site
Grassland identity MQ Lz HX
Ecoregion Alpine meadow Qinghai-Tibet Plateau  Northwest inland arid region ~ Semi-arid Loess Plateau
Sampling location Maqu county Linze county Huanxian county
35°58'N, 101° 53 E 39° 11' N 100° 6' E 37° 12'N, 106° 82' E
Soil type Subal pine meadow soil Salinized meadow soil Yellow soil
Average annual rainfall 620 mm 112.9 mm 359.3 mm
Altitude 3650 m 1400 m 1650 m
Annual average temperature 1.2 °C 7.6°C 7.1°C
Dominant plant species Carex kansuensis/Festuca ovina (Sowing pasture) Stipabungeana/Artemisia
Poa poophagorum/Elymus nutans Medicago sativa Linn. capillari

Festuca elata Lespedeza davurica
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ND-1000 UV-Vis)Il & & 3 77 My (e B o # AN [l
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AN FE SO, I HAE ] MiSeq i) £ v3 (600 M
PR)PEATIN . f#FH Mothur 2k (A 1.33.3)%f
MiSeq W5 45 R ELHC, A IF Rl ug .
‘make.contigs’ 1 2> (deltag=5) ¥ Wi £ 514 3, IF
H.“trim.seqs i 24 5 | WA 28 B A BE i k- (P
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MRS TRIAN 3.14%0.02% 0.02 m?,

F2 AMRDPDABEMSIDERRREEYE
Table 2. Primers and PCR thermal cycle conditions used in this study

Primer name  Primer sequence (5'—3) Thermal profile Molecular analysis  Reference
A189F GGNGACTGGGACTTCTGG 95 °C, 3.0 min; 40%(95 °C, 10 s; 55 °C, gPCR [14]
mb661R CCGGMGCAACGTCYTTACC 30s; 72°C, 30s; 80 °C, 5 s; with plate [17]
read); melt curve 65 °C to 95 °C,
incremental 0.5 °C, 0.5 s+plate read
A189F GGNGACTGGGACTTCTGG 95 °C, 3.0min; 32x(95 °C, 10 s; 55 °C, MiSeq [23]
AB82R GAASGCNGAGAAGAASGC 30s;,72°C,305); 72°C, 10 min Sequencing
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Figure 1.

Methane oxidation kinetics (A), methane oxidation potential (B), methane-oxidizing bacteria abundance (C),

relationship between methane oxidation potential (MOP) and pmoA gene copy number in Day O soil (D) of three
grassland soils incubation at 10000 uL/L CH,4. Day 0: In situ soil before incubation; Day 8: Soil after 8 days incubation.
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Figure 2. The population dynamics of methane oxidizing bacteria in three grassland soils (each soil consists of three
biological repetitions) during consumption of methane at a concentration of 10000 pL/L for 8 days.
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Huanxian of Gansu province of China. [Methods] Eight days incubation of soil with elevated concentration of
methane was carried out to measure methane uptake capacity. The methane-oxidizing bacteria abundance was
quantified by real time quantitive PCR targeting particulate methane monooxygenase coding gene (pmoA) in soils.
The methane-oxidizing bacteria community structure was assessed by amplicon MiSeq sequencing. [Results] The
potential of methane oxidation of three grassland soils ranged from 108.53+13.12 to 168.87+18.57 mg/(m?-h). The
abundance of methane-oxidizing bacteria ranged from 1.76x10” to 6.86x10° pmoA gene copies g/d.w.s. The
methane oxidation potential was positively correlated with methane-oxidizing bacteria abundance at day
0 (RP=0.5537). MiSeq sequencing analysis revealed significant spatial heterogeneity of methane-oxidizing bacteria
community within the same grassland type. The Upland Soil Cluster gamma belonging to uncultured atmospheric
methane oxidizers was the dominant methanotrophic lineage within methane-oxidizing bacteria gene types found in
situgrassland soils. However, the conventional methane-oxidizing bacteria increased significantly after incubated
these soils under high concentration methane, such as Methylocystis in Maqu soil and Methylosarcina in Linze and
Huanxian soils. [Conclusion] Both uncultured atmospheric methane-oxidizing bacteria and the conventional
methane-oxidizing bacteria may play an important role in the process of methane oxidation in the typical grassland
soils in Gansu province of China. These microbes are very likely to oxidize the trace methane in atmosphere, and
may also grow with high concentration of methane that stored in the soil. In the future, advanced techniques should
be used to observe the atmospheric methane oxidation process in situ and to isolate the corresponding microbial
groups, and finally reveal the geographical differentiation of methane-oxidizing bacteria in grassland soils and the
environmental driving mechanism.
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