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Kili 05C(16)(9 soil - 7 ice)

Uncultured sp. from subglacial environment in John Evans Glacier, Nunavut (DQ228397)

Comamonodaceae sp. from Victoria Upper Glacier, Antarctica (GQ454852)

Uncultured sp. from carbon tetrachloride contaminated soil (DQ248257)

Curvibacter sp. endosymbiont of amoeba, Lake Zurich (HG973433)

Uncultured sp. from Socompa Volcano wetland soil at 3661m (FJ5925151)

Kili 04B(10)(4 soil - 6 ice)

Albidiferax sp. from Lundstrom Lake, Transantarctic Mountains (FR691423)

Kili 02D(15)(5 soil - 10 ice)

Uncultured sp. from arsenic contaminated aquifer (GU183612)

Uncultured sp. from river water exposed to long term antibiotic pressure (FJ230911)

Polaromonas glacialis form alpine glacier cryoconite (HM583568)

Comamonadaceae sp. from subglacial environment in John Evans Glacier, Nunavut (DQ628936)

Uncultured sp. from Lake Vida in McMurdo Dry Vallyes, Antarctica (DQ521485)

Kili 04E(15)(6 soil - 9 ice)

Polaromonas sp. from glacial sediment, Colorado (JF719322)

Polaromonas sp. from glacial sediment, Alaska (JF729309)

Polaromonas sp. from tibetan plateau snow (KC987003)

Kili 08E(7)(4 soil - 3 ice)

Uncultured sp. from glacier surface, Alaska (AB991151)

Kili 11D(15)(6 soil - 9 ice)

Uncultured sp. from antarctic aerosol, Great Wall Station (JX559222)

Uncultured sp. from glacial snow, Tibet (HQ327242)

Burkholderiales sp. from subsaline lake sediment, Spain (HQ003494)

Uncultured Betaproteobacterium sp. from bottom water of permafrost thaw pond, Canada (JN656892)

Uncultured sp. from  methane seep under ice cover, Alaska (JN626592)

Aquincola tertiaricarbonis (JX094174)

Kili 06F(15)(10 soil - 5 ice)

Uncultured sp. from tibetan glacial snow (HQ327188)

Methilibium sp. from limestone rock (JN650585)

Uncultured sp. from Socompa Volcano non-fumarole soil at 5235m (FJ5925201)

Kili 10G(3)(soil)

Uncultured sp. from dry meadow soil from Niwot Ridge LTER, Colorado (EU150282)

Uncultured sp. from uranium contaminated soil (DQ125880)

Uncultured sp. from tibetan plateau permafrost soil (KF494792)

Kili 02E(10)(soil)

Uncultured Betaproteobacterium sp. from La Gorce Mountains, Antarctica (DQ351729)

Uncultured sp. from tibetan plateau permafrost soil (KF494722)

Herbaspirillum sp. from glacier forefield (HM156149)

Uncultured sp. from subglacial environment in John Evans Glacier, Nunavut (DQ228413)

Kili 03G(2)(soil)

Uncultured Betaproteobacterium sp. from the arctic ocean, Svalbard (EU919779)

Uncultured Betaproteobacterium sp. from subglacial environment in John Evans Glacier, Nunavut (DQ628920)

Uncultured sp. from glacier cryoconite, Central Asia (AB826336)

Kili 09C(11)(3 soil - 8 ice)

Uncultured sp. from recently deglaciated soil, Alaska (GQ396994)

Candidatus Nitrotoga sp. from permafrost soil, Siberia (DQ839562)

Kili 01G(2)(soil)

Uncultured sp. from glacier cryoconite, Central Asia (AB826333)

Uncultured sp. from recently deglaciated soil, Alaska (GQ396987)

Kili 12E(2)(soil)

Uncultured sp. from aquatic macrophytes in geothermally active Yellowstone area (EU340165)

Azonexus sp. from a pond (HM590828)

Uncultured sp. from tibetan plateau glacial snow (HQ327248)

Comamonadaceae sp. from arctic meltwater, Svalbard (FJ946554)

Uncultured sp. from recently deglaciated soil, Alaska (GQ396910)

Uncultured sp. from hydrocarbon contaminated soil (DQ297976)

Kili 09C(2)(soil)

Betaproteobacterium sp. from Alexander island soil, Antarctica (FN811209)

Uncultured sp. from boreal pine forest soil (FJ625333)

Uncultured sp. from Niwot Ridge LTER soil, Colorado (EU150271)

Kili 02F(9)(4 soil - 5 ice)

Gammaproteobacterium sp. from contaminated soil (KF956747)

Kili 10G(7)(soil)

Thermomonas sp. from clean room environment (EU071527)

Gammaproteobacterium sp. from antarctic peninsula (FR749755)

Uncultured proteobacterium sp. from lake Wellman, Darwin Mountains, Antarctica (KC442478)

Novosphingobium sp. from groundwater contaminated with chlorinated aliphatic hydrocarbon (JQ278779)

Novosphingobium lentum (AB682668)

Novosphingobium sp. from freshwater (LK056647)

Kili 12C(6)(2 soil - 4 ice)

Kili 01F(4)(2 soil - 2 ice)

Uncultured sp. from upland stream running waters (DQ017914)

Uncultured sp. from a cave stream Mammoth cave, USA (GQ500778)

Alphaproteobacterium sp. from gasoline polluted soil (JQ919511)

Sphingomonas dokdonensis (JF459955)

Kili 08F(4)(soil)

Sphingomonas sp. from paddy field (JX505295)

Uncultured sp. from tibetan plateau permafrost soil (KF494581)

Uncultured sp. from Socompa Volcano non-fumarole soil at 5235m (FJ5925651)

Kili 04F(2)(ice)

Alphaproteobacterium sp. from river biofilm (EF032656)

Uncultured sp. from recently deglaciated soil, Alaska (GQ397020)

Uncultured sp. from aquatic moss pillars in an antarctic lake (AB630412)

Uncultured sp. from a simulated low level radioactive waste site (GQ264048)

Kili 03F(2)(1 soil - 1 ice)

Uncultured sp. from Socompa Volcano wetland soil at 3661m (FJ5925591)

Kili 11E(3)(ice)

Uncultured sp. from volcano mud, Kamchatka (FJ936872)

Bradyrhizobium sp. from Kartchner caverns, Arizona (FJ711219)

Alphaproteobacterium sp. from acid impacted lake (EF520400)

Kili 08H(4)(ice)

Uncultured sp. from marine water, San Juan Channel (DQ071123)

Kili 10E(4)(soil)

Acidobacteria sp. from soil (HQ597046)

Acidobacteria sp. from Alexander island soil, Antarctica (FN811189)

Uncultured sp. from recently deglaciated soil, Alaska (GQ396833)

Uncultured sp. from high elevation lake epilithic biofilm, Pyrenees (FR667309)

Uncultured sp. from Socompa Volcano cold fumarole soil at 5824m (FJ592886)

Kili 02Z(2)(1 soil - 1 ice)

Uncultured sp. from oldest ice on Earth (EF127605)

Hymenobacter sp. from Sor Rondane Mts., Antarctica (FR682738)

Bacteroidetes sp. from Darwin Mountains soil, Antarctica (KC442558)

Kili 11F(2)(soil)

Hymenobacter daecheongensis (NR_044481)

Hymenobacter fastidiosus from Victoria Upper Glacier, Antarctica (EU155015)

Kili 02P(4)(soil)

Sphingobacterium sp. from acid impacted lake (EF520610)

Uncultured sp. from arctic stream epilithon, Alaska (FJ849220)

Kili 10D(6)(2 soil - 4 ice)

Uncultured sp. from tibetan plateau snow (HQ327162)

Kili 10X(7)(soil)

Bacteroidetes sp. from Alexander island soil, Antarctica (FN811223)

Segetibacter koreensis (AB267478)

Kili 11H(2)(soil)

Sphingobacteriales sp. associated with nematode (KC110922)

Kili 07D(29)(20 soil - 9 ice)

Uncultured sp. from mine drainage water with arsenic (DQ241391)

Sediminibacterium sp. from saffron dormant bulk soil (KJ619978)

Bacteroidetes sp. from iron rich snow (AB504926)

Uncultured sp. from hydrocarbon contaminated soil (DQ297987)

Flasolibacter populi (HM130561)

Kili 03C(2)(soil)

Uncultured sp. from Socompa Volcano warm fumarole soil at 5824m (FJ592612)

Kili 02J(12)(soil)

Bacteroidetes sp. from Alexander island soil, Antarctica (FN811206)

Uncultured sp. from terrestrial crystalline volcanic rocks, Iceland (GQ495413)

Uncultured sp. from dry meadow surface, Niwot Ridge LTER (EU861820)

Kili 07E(2)(soil)

Uncultured sp. from Northern Schneeferner glacier, Germany (EU978817)

Kili 09A(3)(2 soil - 1 ice)

Uncultured sp. from recently deglaciated soil, Alaska (GQ396958)

Ferruginibacter sp. from rhizosphere soil (JX114386)

Kili 05N(2)(soil)

Uncultured sp. from arctic stream epilithon, Alaska (FJ849273)

Bacteroidetes sp. from Austre Lovenbreen glacier ice core, Svalbard (HQ595199)

Kili 02L(3)(1 soil - 2 ice)

Uncultured sp. from subglacial environment in John Evans Glacier, Nunavut (DQ228396)

Uncultured sp. from Northern Schneeferner glacier, Germany (EU978821)

Uncultured sp. from cryoconite, Greenland (LC076732)

Kili 02A(2)(1 soil - 1 ice)

Clostridium sp. from Southern Victoria Land, Antarctica (DQ521480)

Clostridiaceae sp. from pasture soil (AY395437)

Cyanobacterium sp. from alpine soils in Annapurna, Nepal (HQ189063)

Oscillatoria amoena (KM019962)

Kili 09H(2)(1 soil - 1 ice)

Cyanobacterium sp. from antarctic microbial mat (AY151721)

Uncultured sp. from high elevation lake epilithic biofilm, Pyrenees (FR667489)

Kili 10G(3)(1 soil - 2 ice)

Chamaesiphon sp. from Mont Blanc snow with saharan dust layer (JF832304)

Uncultured sp. from antarctic lake (AF076163)

Uncultured sp. from arctic stream epilithon, Alaska (FJ849166)

Cyanobacterium sp. from alpine soils in Annapurna, Nepal (HQ188999)

Kili 10A(12)(2 soil - 10 ice)

Uncultured sp. from high elevation lake epilithic biofilm, Pyrenees (FR667352)

Kili 11B(4)(soil)

Uncultured sp. from recently deglaciated soil, Alaska (GQ396837)

Gemmatimonadetes sp. from antarctic peninsula soil (FR749749)

Kili 03H(6)(3 soil - 3 ice)

Kili 05H(4)(soil)

Uncultured sp. from recently deglaciated soil, Alaska (GQ396903)

Gemmatimonas sp. from weathered outcrop (HQ674929)

Kili 02G(7)(4 soil - 3 ice)

Uncultured sp. from alpine lake water, Switzerland (AJ867913)

Kili 11E(2)(soil)

Deinococcus sp. radiation resistant from mountain soil (KJ123752)

Armatimonadetes sp. from Pinus massoniana soil (KJ192150)

Uncultured sp. from loamy sand of Eucalyptus forest (HQ1196221)

Uncultured sp. from tropical forest topsoil (EU445226)

Kili 08F(5)(1 soil - 4 ice)

Kili 11G(2)(ice)

Uncultured sp. from rhizosphere soil rich in potassium (JF429056)

Kili 10B(2)(soil)

Kili 11A(2)(1 soil - 1 ice)

Uncultured sp. from lake water, USA (FJ437978)

Uncultured sp. from PAH contaminated soil (FQ659686)

Uncultured sp. from Socompa Volcano non-fumarole soil at 5235m (FJ592716)

Kili 04F(2)(soil)

Uncultured sp. from Socompa Volcano cold fumarole soil at 5824m (FJ592715)

Uncultured sp. from hot spring sediment, India (FJ821646)

Kili 02G(3)(soil)

Uncultured sp. from semiarid desert, Utah (JQ711705)

Uncultured sp. from recently deglaciated soil, Alaska (GQ396924)

Uncultured sp. from dolomite rock (HM224425)

Kili 01H(2)(1 soil - 1 ice)

Iamia sp. from rice field rhizosphere (GQ369058)

Iamia sp. from hydrocarbon contaminated aquifer (JQ087007)

Uncultured Actinobacterium sp. from copper contaminated soil (KJ081635)

Actinobacterium sp. from soil (JN367190)

Kili 04D(2)(soil)

Aeromicrobium sp. from sandy intertidal sediments, Antarctica (JX428871)

Aeromicrobium ginsengisoli (NR_041384)

Kili 05D(3)(soil)

Aeromicrobium sp. from Crater lake water and soil, Antarctica(FJ464979)

Nocardioides kribbensis from alkaline soil (AY835926)

Nocardioides sp. from Sor Rondane Mts., Antarctica (FR682687)

Nocardioides sp. from bottled mineral water (JX458411)

Kili 08A(2)(soil)

Uncultured Actinobacterium sp. from Austre Lovenbreen glacier ice core, Svalbard (HQ622743)

Kili 05H(5)(3 soil - 2 ice)

Uncultured sp. from from Northern Schneeferner glacier, Germany (EU978833)

Uncultured sp. from Collins glacier, Antarctica (EU636015)

Frigobacterium sp. from glacial ice water, Tibet (KC256951)

Uncultured sp. from 6000m elevation Atacama mineral soil (JX098567)

Kili 02H(2)(soil)

Uncultured Cellulomonadaceae sp. from trembling aspen rhizosphere (EF019959)

Uncultured sp. from Lake Vida in McMurdo Dry Vallyes, Antarctica (DQ521529)

Kili 02B(2)(1 soil - 1 ice)

Uncultured sp. from Loess Plateau, China (AB696423)

Kili 06H(4)(soil)

Uncultured sp. from Taklamakan desert soil (AB696455)

Uncultured sp. from 6000m elevation Atacama mineral soil (JX098385)

Kili 06E(10)(1 soil - 9 ice)

Uncultured sp. from 6000m elevation Atacama mineral soil (JX098343)

Uncultured Actinobacterium sp. from lake Wellman, Darwin Mountains, Antarctica (KC442561)

Kili 02A(3)(soil)

Uncultured sp. from desert soil, Mars Desert Research Station, Utah (HQ910322)

Actinobacterium sp. from Yungay region, Atacama desert, Chile (EF016798)

Kili 02C(2)(soil)

Kili 06A(2)(1 soil - 1 ice)

Uncultured sp. from grassland soil (EF516256)

Uncultured sp. from subglacial environment in John Evans Glacier, Nunavut (DQ228400)

Uncultured sp. from permanent antarctic lake (AF173818)

Kili 05G(2)(soil)

Nostocoida limicola from activated sludge (AF244750)

Planctomycete sp. from antarctic peninsula (FR749821)

Kili 06G(1)(soil)

Planctomycete sp. from lake Wellman, Darwin Mountains, Antarctica (KC442577)

Gemmata sp. from cropping soil (KC172248)

Kili 10H(4)(2 soil - 2 ice)

Uncultured sp. from nitrogen amended dry meadow surface soil, Niwot Ridge LTER (EU861888)

Aquifex pyrophilus (NR_029172)

Thermotoga thermarum (NR_024751)
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Actinobacteria

Cyanobacteria

Betaproteobacteria

Alfaproteobacteria

Bacteroidetes

Acidobacteria

Gammaproteobacteria

Gemmatimonadetes

Planctomycetes

Deinococcus-Thermus
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SUPP. FIG. 1.  Phylogenetic analysis of 16S rRNA long-read gene sequences retrieved in ice and soil samples close to Mt. Kilimanjaro summit. Maximum Likelihood
consensus phylogenetic tree includes 16S rRNA gene sequences retrieved from ice and soil samples close to the summit of Mt. Kilimanjaro           and their closest GenBank 
BLAST and ARB matches. Only OTUs containing > 2 sequences are included. The accession numbers of most closely related taxa are listed parenthetically. Tree is 
rooted with the sequences of Aquifex pyrophilus  (NR_029172) and Thermatoga thermarum  (NR_024751). Kilimanjaro phylotypes are bolded and followed by the 
number of sequences in each phylotype. Kilimanjaro phylotypes color code is as follows: blue, sequences retrieved in ice; brown, sequences retrieved in soil; green, 
sequences retrieved in both ice and soil. Node support is given as maximum likelihood values (n. of bootstrap replicates) when equal or greater than 50%. The scale
bar corresponds to 0.1 substitutions per site. Major groups are shown to the right. The parenthesis indicates the Polaromonas clade that was used for the biogeographic
analysis.
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SUPP. FIG. 2. Locations of worldwide sampling sites of Polaromonas sequences. Alphabetic 
labels (A – Y) for location markers correspond to those of Supp. Table 2.
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SUPP. FIG. 3. Locations of worldwide sampling sites of Chlamydomonas sequences. 
Alphabetic labels (A – O) for location markers correspond to those of Supp. Table 3.
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SUPP. FIG. 4. Alpha rarefaction curves based on the number of OTUs observed of 16S (A) and 18S (B) rRNA 
gene sequences obtained from ice and soil samples close to the summit of Mt. Kilimanjaro. Data shown are 
means ± s.e. The number of bacterial OTUs observed is comparable in ice and soil samples and close to 
saturation at the sequencing depth used. On the other hand, fewer eukaryotic OTUs are present in soil samples 
compared to ice. The metric reveals that sampling saturation is reached at a smaller sequencing depth for soil 
samples compared to ice for eukaryotes.
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SUPP. FIG. 4.  Cluster diagram-based PCoA (Principal Coordinate Analysis) using
weighted Unifrac of Bacteria of ice and soil samples retrieved close to Mt. 
Kilimanjaro summit. The variance explained in each axis is given in parenthesis. 
Colors indicate samples from ice (blue) and soil (red). Bacterial ice communities 
are significantly different from soil communities (ANOSIM R = 0.8, P = 0.03). 
Bacterial communities from the same habitat are more similar to each other than 
they are to the other habitat type with the exception of the soil sample closest to the 
ice wall that clusters with ice samples.

SUPP. FIG. 5. Cluster diagram-based PCoA (Principal Coordinate 
Analysis) using weighted Unifrac of Bacteria of ice and soil samples 
retrieved close to Mt. Kilimanjaro summit. The variance explained in each 
axis is given in parenthesis. Colors indicate samples from ice (blue) and 
soil (red). Bacterial ice communities are significantly different from soil
communities (ANOSIM R = 0.8, P = 0.03). Bacterial communities from 
the same habitat are more similar to each other than they are to the other 
habitat type with the exception of the soil sample closest to the ice wall 
that clusters with the ice samples. 



Uncultured sp. from mineral soils, Antarctica (EU888367)

Uncultured Thermoplasmata from ultramafic rocks (JN002441)

Uncultured sp. from desert soil (HQ910244)

Uncultured sp. from field soil (KC784845)

Kili 12A(12)
Kili 10G(2)

Kili 11H(1)
Halobacteriaceae sp. from alkaline-saline soil (EF690592)

Uncultured sp. from marine sediment (GU190969)

Uncultured sp. from wetland (EU420676)

Sulfolobus solfataricus (NR_029127)

7 3

100

9 6

100
9 8

9 7

6 0

0.1

SUPP. FIG. 5. Phylogenetic analysis of 16S rRNA archaeal sequences retrieved in a soil sample (N7) close to Mt. Kilimanjaro
summit. Maximum Likelihood consensus phylogenetic tree includes 16S rRNA gene archaeal sequences from soil close to the 
summit of Mt. Kilimanjaro and their closest GenBank BLAST matches. The accession number of most closely related taxa 
are listed parenthetically. Tree is rooted with the sequence of Sulfolobus solfataricus (NR_029127). Kilimanjaro phylotypes 
are bolded in brown and followed by the number of sequences in each phylotype of the library. Node support is given as 
maximum likelihood values (n. of bootstrap replicates) when equal or greater than 50%. The scale bar corresponds to 0.1 
substitutions per site.

SUPP. FIG. 6. Phylogenetic analysis of 16S rRNA gene archaeal sequences retrieved in a soil 
sample (N7) close to Mt. Kilimanjaro summit.  Maximum likelihood consensus phylogenetic tree 
includes 16S rRNA gene archaeal sequences from soil close to the summit of Mt. Kilimanjaro 
and their closest GenBank BLAST matches. The accession number of most closely related taxa 
are listed parenthetically. Tree is rooted with the sequence of Sulfolobus solfataricus
(NR_029127). Kilimanjaro phylotypes are bolded in brown and followed by the number of 
sequences in each phylotype of the library. Node support is given as maximum likelihood values 
(n. of bootstrap replicates) when equal or greater that 50%. The scale bar corresponds to 0.1 
substitutions per site.



Betaproteobacteria 20%

Alphaproteobacteria 10%

Bacteroidetes 21%

Cyanobacteria 4%

Gemmatimonadetes 6%

Acidobacteria 7%
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SUPP. FIG. 6.  Comparison between broad-level phylogenetic affiliation of Kilimanjaro ice (samples N3 and N8) and soil (samples N1, N5 and N7) 

bacterial sequences obtained with Illumina MiSeq and Sanger sequencing technologies.
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Unassigned 8%
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Other 2%
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SUPP. FIG. 6. Comparison between broad-level phylogenetic affiliation of Kilimanjaro ice (samples N3 and N8) and soil 
(samples N1, N5 and N7) bacterial sequences obtained with Illumina MiSeq and Sanger sequencing technologies. 
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SOIL Illumina MiSeq Eukarya Library

SUPP. FIG. 7.  Comparison between broad-level phylogenetic affiliation of Kilimanjaro ice (samples N3 and N8) 

and soil (samples N1, N5 and N7) eukaryotic sequences obtained with Illumina MiSeq and Sanger sequencing 

technologies. Eukaryotic libraries are heavily dominated by Cercozoa in both habitats, in particular in the ice.

Cercozoa 60%

Green algae 27%

Alveolata 10%

Fungi 3%

SOIL Sanger Eukarya Library

Cercozoa 72%

Green algae 9%
Alveolata 2%

Fungi 4%

Rotifera 7%
Excavata 1%
Stramenopiles 1%
Other 4%

ICE Illumina MiSeq Eukarya Library

Cercozoa 81%

Green algae 15%

Alveolata 2%
Other 2%

ICE Sanger Eukarya Library

Cercozoa 34%

Green algae 34%

Alveolata 8% Fungi 6%
Rotifera 7%

Excavata 4%
Stramenopiles 3%
Other 4%

SUPP. FIG. 8. Comparison between broad-level phylogenetic affiliation of Kilimanjaro ice (samples N3 and 
N8) and soil (samples N1, N5 and N7) Eukaryotic sequences obtained with Illumina MiSeq and Sanger 
sequencing technologies.  Illumina Miseq (pie charts on left) show more phyla than Sanger libraries (pie charts 
on the right). Eukaryotic libraries are heavily dominated by Cercozoa in both habitats, in particular in the ice.



ENDEMIC NON-ENDEMIC
Polythermal
OTUs

Total n. = 46 Non-Cryophilic 
OTUs

Total n. = 11 Cryophilic 
OTUs

Total n. = 3 Subnovel
OTUs

Total n. = 3 Novel 
OTUs

Total n. = 3

OTU Phylum OTU Phylum OTU Phylum OTU Phylum OTU Phylum
Kili05C(16) Betaproteobacteria Kili12C(6) Alphaproteobacteria Kili10X(7) Bacteroidetes Kili10D(6) Bacteroidetes Kili02Z(2) Chlorobi
Kili04B(10) Betaproteobacteria Kili04F(2) Alphaproteobacteria Kili05N(2) Bacteroidetes Kili02G(3) Unclassified Kili08F(5) Armatimonadetes
Kili02D(15) Betaproteobacteria Kili11E(3) Alphaproteobacteria Kili02B(2) Actinobacteria Kili02H(2) Actinobacteria Kili11G(2) Armatimonadetes
Kili04E(15) Betaproteobacteria Kili08H(4) Alphaproteobacteria
Kili08E(7) Betaproteobacteria Kili11H(2) Bacteroidetes
Kili11D(15) Betaproteobacteria Kili11E(2) Deinococcus
Kili06F(15) Betaproteobacteria Kili11A(2) Unclassified
Kili10G(3) Betaproteobacteria Kili04D(2) Actinobacteria
Kili02E(10) Betaproteobacteria Kili06A(2) Planctomycetes
Kili03G(2) Betaproteobacteria Kili05G(2) Planctomycetes
Kili09C(11) Betaproteobacteria Kili10H(4) Planctomycetes
Kili01G(2) Betaproteobacteria
Kili12E(2) Betaproteobacteria
Kili09C(2) Betaproteobacteria
Kili02F(9) Gammaproteobacteria
Kili10G(7) Gammaproteobacteria
Kili01F(4) Alphaproteobacteria
Kili08F(4) Alphaproteobacteria
Kili03F(2) Alphaproteobacteria
Kili10E(4) Acidobacteria
Kili11F(2) Bacteroidetes
Kili02P(4) Bacteroidetes
Kili07(29) Bacteroidetes
Kili03C(2) Bacteroidetes
Kili02J(12) Bacteroidetes
Kili07E(2) Bacteroidetes
Kili09A(3) Bacteroidetes
Kili02L(3) Bacteroidetes
Kili02A(2) Firmicutes
Kili09H(2) Cyanobacteria
Kili10G(3) Cyanobacteria
Kili10A(12) Cyanobacteria
Kili11B(4) Gemmatimonadetes
Kili03H(6) Gemmatimonadetes
Kili05H(4) Gemmatimonadetes
Kili02G(7) Gemmatimonadetes
Kili10B(2) Armatimonadetes
Kili04F(2) Unclassified
Kili01H(2) Actinobacteria
Kili05D(3) Actinobacteria
Kili08A(2) Actinobacteria
Kili05H(5) Actinobacteria
Kili06H(4) Actinobacteria
Kili06E(10) Actinobacteria
Kili02A(3) Actinobacteria
Kili02C(2) Actinobacteria

SUPP. TABLE 1. Environmental classification of long-read bacterial OTUs from ice and soil samples close to the summit of Mt. Kilimanjaro.



REGION SITE GEOGRAPHIC 
COORDINATES

ACCESSION N. PUBLICATION 
SOURCE

ON SUPP. 
FIG. 2

Alaska, USA Toklat Glacier 63.39 N 149.91 W JF719324-28, 30-38, JF729309 Darcy et al., 2011 A
Byron Glacier 60.74 N 148.85 W AB991151 Murakami et al., 2015 B
Mendenhall Glacier 58.435837 N 134.5546 W GQ396863, 949, 971 Sattin et al., 2011 C

Colorado, USA Arikaree Glacier 40.057276 N 105.6432 W JF719322, 3, 9 Darcy et al., 2011 D

Nunavut, Canada Johns Evans Glacier 79.66 N 74 W DQ228403, 9 Skidmore et al., 2007 E
Nunavut, Canada Johns Evans Glacier 79.63 N 74.38 W DQ628932-40, DQ530258 Cheng et al., 2007 F
Greenland Qaanaaq Glacier 77.5033 N 69.1458 W LC076717 Uetake et al., (unpubl.) G
Svalbard Hans Glacier 77.04 N 15.39 E KU586648, KU586652 Gawor et al., 2016 H

Werenskiold Glacier 77.075 N 15.34 E MG098816 Ciok et al. (unpubl.) I
Germany Schneeferner Glacier 47.42 N 10.98 E EU978852 Simon et al., 2009 J
Austria Pitztaler Joechl Glacier 46.55 N 10.53 E NR_109012-13 Margesin et al., 2012 K

Tanzania Kilimanjaro, 5772 m.a.s.l. 3.04839 S 37.21628 E KX771285-86, KX771324-26, 
KX771367, KX771372, KX771376, 
KX771395, KX771538, KX771602-
13

This study L

Tianshan, China Glacier n.1 43.15 N 86.87 E EF423322, 30, 40 Wang et al. (unpubl.) M
Glacier n.1 43.15 N 86.87 E FJ979854, 9 Zhang et al. (unpubl.) M

China Glacier in Gansu Province 39.7 N 96.62 E JX950030, 31 Liu et al. (unpubl.) N
Tibet, China Puruogangri Ice Field 33.89 N 89.15 E DQ227793 Zhang et al., 2008 O

Glacier 29.45 N 96.5 E JX949585 Liu et al. (unpubl.) P
New Zealand Franz Joseph Glacier 43.48 S 170.21 E AY315174, 5, 8 Foght et al., 2004 Q

Fox Glacier 45.51 S 170.14 E AY315176, 7 Foght et al., 2004 R
Antarctica Carlini station, King George 

Island
62.14 S 58.4 W KY190582, KY190658, KY190735, 

KY190746, KY190773, KY190785
Vazquez et al. (unpubl.) S

Baranowski Glacier, King 
George Island

62.12 S 58.27 W MG098808 Ciok et al. (unpubl.) T

Palmer Station, Anvers Island 64.46 S 64.02 W 5 sequences, unpubl. Vimercati et al. (unpubl.) U

Davis Station 68.34 S 77.58 E JX196642 Xiong et al. (unpubl.) V
Collins Glacier 73.21 S 66.97 E EU636025-27, EU636029 Garcia-Echauri et al., 

2011
W

Kamb Ice Stream 82.25 S 145 E FJ477327 Lanoil et al., 2009 X
Lake Vida, Dry Valleys 77.23 S 161.56 E DQ521547 Mosier et al., 2007 Y

SUPP. TABLE 2. Locations, accession numbers, and publication sources for Polaromonas sequences.



REGION SITE GEOGRAPHIC 
COORDINATES

ACCESSION N. PUBLICATION SOURCE ON SUPP. FIG. 3

Alaska Toklat Glacier 63.39 N 149.91 W KM870616-7, KM870646, KM870652, KM870656, KM870662, KM870665-6, KM870675, Darcy et al., 2011 A
KM870675, KM870679, KM870685, KM870691, KM870694, KM870731, KM870743-4,
KM870752, KM870766, KM870769, KM870771

Harding Icefield 60.0031 N 150.007 W AB902998 Ito et al. (unpubl.) B
Greenland Qaanaq Glacier 77.8973 N 64.877 W AB902971 Ito et al. (unpubl.) C
Svalbard 77.66 N 14.82 E JQ790560 Remias et al. (unpubl.) D

78.16 N 17.89 E JQ790557 Remias et al. (unpubl.) E
78.18 N 15.48 E JQ790558 Remias et al. (unpubl.) F
79.63 N 10.97 E AF514411 Leya et al. (unpubl.) G
79.27 N 11.77 E AF514412 Leya et al. (unpubl.) H
79.81 N 11.83 E GU117586 Remias et al., 2010 I
77.57 N 16.9 E JQ790559 Remias et al. (unpubl.) J
78.97 N 11.58 E AF514407 Leya et al. (unpubl.) K
79.74 N 10.83 E GU117588 Remias et al., 2010 L

Austria Tyrol 46.92 N 10.93 E GU117577 Remias et al., 2010 M
Tanzania Kilimanjaro, 5772 

m.a.s.l.
3.04 S 37.21 E KX771779-800, KX772005 This study N

Tajikistan Pamir 38.7851 N, 72.272 E AB902973 Ito et al. (unpubl.) O

SUPP. TABLE 3. Locations, accession numbers, and publication sources for Chlamydomonas sequences.


