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1 Supplementary Tables 

Table S3. Phospholipid fatty acids biomarkers of aerobic methanotrophs for five freshwater lake 

sediments of Fildes Peninisula, Antarctica (ng g-1 of dry weight). Nd, Not detected. 

 

2 Supplementary Figures 

Figure S1: Rarefaction curves for (A) 16S rRNA gene (total Bacteria) and (B) pmoA gene 

(methanotrophs) for five samples of freshwater lake sediments 

Figure S2: Bacterial diversity based on 16S rRNA gene analysis in five lake sediments samples 

Figure S3: Dendrogram obtained by clustering analysis with UPGMA algorithm, using Jaccard 

index for similarity measures (height values in the scale) 

Figure S4: Maximum likelihood tree of partial bacterial pmoA gene sequences and representative 

species of currently know methane oxidizing bacteria of Gammaproteobacteria class (A), 

Alphaproteobacteria class (B) and Verrucomicrobia phylum (C).  
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Supplementary Table S3. Phospholipid fatty acids biomarkers of aerobic methanotrophs for five 

freshwater lake sediments of Fildes Peninisula, Antarctica (ng g-1 of dry weight). Nd, Not 

detected. 

 Kitezh Long Mondsee Slalom Uruguay 

C16:1ω7c 0.05 4.01 1.96 6.05 4.58 

C18:2ω6,12c 0.11 0.43 0.17 0.41 2.15 

C18:1ω7c Nd 0.17 Nd Nd 2.66 

C18:1ω8c Nd Nd Nd Nd 1.35 
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Supplementary Figure S1. Rarefaction curves for 16S rRNA gene (total Bacteria) (A) and pmoA 

gene (methanotrophs) (B) for five samples of freshwater lake sediments. K = Kitezh, L = Long, 

M = Mondsee, S = Slalom and U = Uruguay 
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Supplementary Figure S2. Bacterial diversity based on 16S rRNA gene analysis in five lake 

sediments samples. Heatmap showing the percentages of relative abundance of the 32 phyla 

present in the samples (A). Venn diagram showing number of shared ASVs (B) and shared 

microbial taxa agglomerated by the lower taxonomic rank assignment (C).  
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Supplementary Figure S3. Dendrogram obtained by clustering analysis with UPGMA 

algorithm, using Jaccard index for similarity measures (height values in the scale). Diversity at 

ASV level of total bacteria based on 16S rRNA gene analysis (A) and methane oxidizing bacteria 

based on pmoA gene analysis (B). 
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 Uncultured bacterium clone pLWPmoA-17 Aquatic Cluster 3 (DQ067087)

 Uncultured bacterium clone CS52 Aquatic Cluster 3 (LK052737)

 Uncultured bacterium clone E17 Aquatic Cluster 3 HF674407)

 Uncultured bacterium clone pS35m15 Aquatic Cluster 2 (AB478795)

 Methylobacter tundripaludum SV96T (AJ414658)

 Uncultured bacterium clone LM Aug 35m150 Aquatic Cluster 5 (AB563463)

 Uncultured bacterium clone pS35m37 Lake Cluster 1 (AB478843)

 Uncultured bacterium clone pLWPmoA-1 Lake Cluster 1 (DQ067079)

 Uncultured bacterium clone oze05P43 Aquatic Cluster 5 (AB505022)

 Methylomicrobium pelagicum IR1 (U31652)

 Methylobacter whittenburyi YT (NZ JQNS01000005)

 ASV185

 Methylobacter psychrophilus Z-0021T (AY945762)

 Uncultured bacterium clone F427 F4-II (GU735534)

 Methylobacter luteus IMV-B-3098 (KE386569)

 Ca. ‘Methylobacter oryzae’ KRF1 (RYFG02000000)

 ASV142

 ASV165

 Methylovulum miyakonense HT12T (AB501288)

 Uncultured bacterium 1.1m-4 Aquifer Cluster (AM410175)

 Uncultured bacterium clone LL C1 G05 Aquifer Cluster (HE617879)

 Uncultured bacterium clone LL C1 A08 Aquifer Cluster (HE617820)

 Methylomonas methanica S1 (U31653)

 Methylomarinum vadi IT-4T (AB302947)

 Methylosoma difficile LC 2T (DQ119047)

 Methylovulum psychrotolerans Sph1T (KT381579)

 Methylomicrobium buryatense 5BT (AF307139)

 Uncultured bacterium clone LM Dec 5m38 Aquatic Cluster 2 (AB563299)

 Methylocucumis oryzae Sn10-6T (KT180167.1)

 Uncultured bacterium clone PP-ll520 RCL (HQ383780)

 Uncultured bacterium clone RCL mb661R 22 RCL (EF212356)

 Methylomicrobium album BG8T (FJ713039)

 Methylosarcina fibrata AML-C10T (NZ KB889965)

 Methyloprofundus sedimenti WF1T (KF484908)

 Uncultured bacterium clone MOT-Hvw(pMMO)-8 Deep-sea 1 (AB089968)

 Uncultured bacterium clone MOT-Hvw(pMMO)-10 Deep-sea 1 (AB089970)

 Uncultured bacterium clone TS-S P-58 Deep-sea 3 (EU417482)

 Uncultured bacterium clone TS-S P-46 Deep-Sea 3 (EU417475)

 Uncultured bacterium clone t0 pmo-12 Deep-sea 4 (GU584278)

 Uncultured bacterium clone methane SIP pmo-8 Deep-sea 4 (GU584248)

 Uncultured bacterium clone 05A-M40-81 PmoA Landfill Cluster 2 (EU275101)

 Uncultured bacterium clone 0507-G40-5 Landfill Cluster 2 (EU275116)

 Methylomagnum ishizawai RS11D-PrT (AB669168)

 Methylocaldum szegediense OR2T (U89303)

 Methylocaldum tepidum LK6T (U89304)

 Methylocaldum marinum S8T (AB900159)

 Methyloparacoccus murrellii R-49797T (HF954363)

 Uncultured bacterium FW-47 Aquatic Cluster 6 (AF211880)

 Methylogaea oryzae E10T (EU359002)

 Uncultured bacterium FW-36 FWs (AF211881)

 Uncultured bacterium clone L2sMB13 FWs (JX184327)

 Methylomarinovum caldicuralii IT-9T (AB302948)

 Methylohalobius crimeensis 10KiT (AJ581836)

 Methylothermus thermalis MYHTT (AY829010)

 Methylothermus subterraneus HTM55T (AB536748)
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 ASV48

 ASV62

 ASV24

 ASV57

 ASV50

 ASV55

 Uncultured bacterium clone DGGE band E5FB-F USCgamma (AJ579667)

 Uncultured bacterium clone CH 155 USCgamma (KC122287)

 Uncultured bacterium clone UT-top-PG6 USCgamma (JN830442)

 Uncultured bacterium clone JR107-661-20 JR3 (AY654702)

 Uncultured bacterium clone SGS2 4 JR3 (JN374800)

 Uncultured bacterium clone JR60-661-3 JR2 (AY654695)

 Uncultured bacterium clone V118 JR2 (JQ838718)
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 Uncultured bacterium clone TXS1 116 TXS (KC122309)

 Uncultured bacterium clone TXS3 G12 TXS (KJ026966)

 Uncultured bacterium clone TXS2 27A TXS (KC122329)
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 Uncultured bacterium clone L2wMB41 Aquatic Cluster 6 (JX184350)

 Uncultured bacterium clone U38 F4-II (GU735553)

 ASV173

 ASV155
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 Uncultured bacterium clone CS48 Aquatic Cluster (LK052733)

 Uncultured bacterium clone OTU70 Dar 27977 Aquatic Cluster (LK021615)
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 Methylococcus capsulatus BL4 (AF533666)
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 Uncultured bacterium IIb Cluster 4 MO3 (AF283229)

 Uncultured bacterium clone RSL-650r-S149 Cluster 4 MO3 (FR720237)

 Methylocapsa acidiphila B2T (AJ278727)

 Methylocapsa aurea KYGT (FN433470)

 Methylocystis parvus OBBPT (AF533665)

 Methylocystis hirsuta CSC1T (DQ364434)
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 Methylacidimicrobium fagopyrum 3CT (KM210549)

 Methylacidimicrobium tartarophylax 4ACT (KM210552)

 Methylacidimicrobium cyclopophantes 3BT (KM210550)
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Supplementary Figure S4. Maximum likelihood tree of partial bacterial pmoA gene sequences and 
representative species of currently know methane oxidizing bacteria of Gammaproteobacteria class 
(A), Alphaproteobacteria class (B) and Verrucomicrobia phylum (C). Jukes Cantor model was used 
to calculate the evolutionary distance matrices. Bootstrap values (above 50%) based on 100 re-
samplings are listed at the nodes. The scale bar represent 0.5 (A and B) and 0.2 substitutions per 
nucleotide position (C) 
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