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Cultivation and molecular analyses of methanotrophic
enrichments from Siberian permafrost-affected soils

The Arctic plays a key role in Earth's climate system as global warming is predicted to be most pronounced at high latitudes. Thawing
of permafrost could release large quantities of greenhouse gases into the atmosphere, thus further increasing global warming and
transforming the Arctic tundra ecosystems from a carbon sink to a carbon source. Therefore, an understanding of the aerobic
methane oxidizing community, as the major sink for methane in permafrost environments, is of particular interest.

Methods:

Active layer samples from different horizons were taken on
Samoylov Island (Lena Delta, Siberia) for cultivation and
further molecular characterization of the methane oxidizing
bacteria (MOB).

Cultivation was conducted in mineral-salt-media with methane
as the sole carbon source at 10 and 28 °C. Amplification of

bacterial 16S rRNA genes was carried out using the universal
bacterial primers 27F and 1492R, followed by clone library

analyses.
Depth Temperature  Copper Methane
[cm] [°C] [Ppm]
9-10 28 + 25.000
16-17 28 + 25.000
30-32 28 + 25.000
9-10 10 + 25.000
16-17 10 + 25.000
30-32 10 + 25.000

Results:

Temp. Depth Enriched Bacteria Temp. Depth Enriched Bacteria
["C] [cm [7] ["C] [cm [7]
10 16-17 28 16-17

30-32 30-32

green - a-Proteobacteria; purple - y-Proteobacteria; blue - 3-Proteobacteria;
beige — Bacteroidetes, not classified; red — Bacteria, not classified

Conclusion:

In addition to MOB, heterotrophic microorganisms were detected
that belong to the phyla Bacteroidetes and Proteobacteria. Clone
library analyses showed that cultures incubated at 28°C
contained regularly Methylocella tundrae. In contrast, cultures
grown at 10°C were of higher methanotrophic variety with
members related to Methylobacter psychrophilus and
Methylobacter tundripaludum, whose presence in permafrost-
affected soils was confirmed by former clone library analyses of
environmental DNA (Liebner et al., 2009)’.

In our work we show the considerable impact of cultivation
methods on the composition of the enriched bacteria. A shift of
temperature in artic permfrost soils could lead to a change in
bacterial community, including methane oxidizing bacteria, and
thus influence the global methane cycle.

‘Liebner et al., 2009; Diversity of Aerobic Methanotrophic Bacteria in a Permafrost Active
Layer Soil of the Lena Delta, Siberia; Microb Ecol(57)
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Active layer cores of a low-centered polygon were taken in the scope of the
expedition ‘Lena 2005'.

— w128 CZ, Variovorax

w128H1, Variovorax
wall228 c7, Variovorax
wall228 €9, Variovorax
- wall228 b7, Variovorax
wall228 20, Variovorax
l wall228 B2, Variovorax
UncCom62, uncultured Comamonadaceae, Variovorax, AB114620, [EBI]
D— wall228 ¢8, Variovorax
wall228 f6, Variovorax
- UdnBac70, unidentified bacterium, Variovorax, D89026, [DEW]
- UncVar23, uncultured Variovorax, Variovorax, AY599727, [RDP]
wall228 e8, Variovorax
I BetPro76, beta proteobacterium, Variovorax, AF423073, [BBI]
BetPro81, beta proteobacterium, Variovorax, AF423075 [EBI]
UncVari7, uncultured Variovorax, Vanovorax AF526925 [EBI]
UncVar12, uncultured Variovorax, Vanovorax, AF408329, [EBI]
Unc15568, uncultured bacterium;, Comamonas et rel., AY160868, [EBI]

{Unc15242, uncultured beta, uncultured, AJ575688, [EBI]
Unc15599, uncultured beta, uncultured, AJ575689, [EBI]
| w110 D7, uncultured
UncNi860, uncultured Nitrosomonadaceae bacterium, uncultured, EF019806
— Unc19771, uncultured bacterium, uncultured, AB179513, [RBP]
LUnc15264, uncultured beta, uncultured, AJ383175, [EBI]
w110 H7, uncultured
L UncB8870, uncultured beta, uncultured, AJ532688, [EBI]
wall210 E1, uncultured
Unc03fnd, uncultured beta proteobacterium, uncultured, AM84944
Unc19092, uncultured bacterium, uncultured, AB179507, [RBP]
UncBet16, uncultured beta, Betaproteobacteria, AY062127, [EBI]
wall210 D2, Beta_gamma_proteo

PseSp819, Pseudomonas sp, Pseudomonas mandelii, AJ551160, [EBI]
EbeR|v32 Elbe Rlver Pseudomonas mandelii, AF150717, [EBI]

B-Proteobacteria

PseBorea Pseudomonas borealls Pseudomonas mandelii, AJ012712, [DEW]

PseFrede Pseudomonas freder|ksbergen5|s Pseudomonas frederiksbergensis mandelii, AJ249382, [EBI|
PseSp895 Pseudomonas sp Pseudomonas frederlksbergen5|s mandelii, AY512606, [EBI]

{@

PseLlnl Pseudomonas I|n| Pseudomonas mediterranea, AY035996, [EBI]

wa||110 E7, Methylobacter
wall210 B3, Methylobacter
wall210 D1, Methylobacter
wall101 B7,Methylobacter
wall110 A8, Methylobacter

UncG1959, uncultured gamma, Methylobacter psychrophilus, AJ583183, [EBI]
wall110 C7, Methylobacter psychrophilus
MetPsych, Methylobacter psychrophilus, Methylobacter psychrophilus, AF 152597

wall210 H3, Methylobacter psychrophilus
— CrePol11, Crenothrix polyspora, Methylobacter Methylomicrobium, DQ295892

wall128 b10, Beijerinkia et rel.

UncA1573, uncultured alpha, Beijerinkia et rel., AY192274, [EBI]
Mt4Tundr, Methylocella tundrae, Methylocella, AJ555244, [EBI]
Mt4Palus, Methylocella palustris, Methylocella, Y17144, [DEW]
— MlySpe13, Methylocystis sp, Beijerinkia et rel., AJ458506, [EBI]
Wa[|228 F2 Rhodopseudomonas

_ﬂ* GIOBac:21 gIaC|er bactenum Rhodopseudomonas AY315167, [EBI]

RdpRheno, Rhodopseudomonas rhenobacensis;, Rhodopseudomonas, AB087719, [EBI]
— Cu7Spe26, Caulobacter sp, Caulobacter et rel., AJ227766, [DEW]
— (GI0Bac11, glacier bacterium, Caulobacter et rel., AY315164, [EBI]

HhcHolla, Hyphomicrobium hollandicum, Hyphomicrobium vulgare te rel., Y14303, [DEW]
Unc15710, uncultured bacterium;, Hyphomicrobium vulgare te rel., AY424825, [EBI]

a-Proteobacteria

= BtbSpeci, Sphingomonas sp, Sphingomonas echinoides, 223157, [DEW]
GI0Bact6, glacier bacterium, Sphingomonas echinoides, AY315166, [EBI]
- Sp4Spe57, Sphingomonas sp, Sphingomonas echinoides, AB018439, [DEW]
— wall228 ,Alphaproteobacteria, ARB_329B
E RonSpec6, Roseomonas sp., Acetobacteraceae, AY167826, [EBI]
UncAce15, uncultured Acetobacteraceae, Acetobacteraceae AF408324 BEBI]
E BdtBacS4 Bacteroidetes bacterium, Pedobacter africanus et rel. , AY33759B[EBI]
wall128 D2, Pedobacter sp. et rel.
g ShgPoche, Sphlngoterrabactenum pocheensis, unnamed, AB267718
wall110 B8, unnamed bacteroidestes
— Cg0Str, Cytophagales, unnamed, AB022889, [DEW]
RzrSoi12, rhizosphere soil, unnamed, AJ252602, [EBI]
wall210 A1, unnamed Bacteroidetes
P wall228 18, unnamed Bacteroidetes

wall328 B6, unnamed Bacteroidetes

BdtBac53, Bacteroidetes bacterium, unnamed, AY337604, [EBI]

ShkSp, Sphingobacteriumlike sp, unnamed, X89912, [EBI|

Unc15147, uncultured Bacteroidetes, Dipareforma, AJ581604, [EBI]
E Unc17602, uncultured bacterium;, Dipareforma, AY491561, [EBI]
wall210 C3, Bacteroidetes

DyaHimal, Dyadobacter himalayensis;, Bacteroidetes, AJ619978, [EBI] 0.10

Bacteroidetes
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