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Appendix I Main phyla of the psychrophiles in cold environments
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a-Proteobacteria, Actinobacteria,
Firmicutes

a-FAB-Proteobacteria, HGC, LGC &
CFBJsHE

a-, B-Fly-Proteobacteria, CFBZE %,
Spirochaetaceae, Actinobacteria,
Crenarchaeota

a-, B-Fly-Proteobacteria, HGC, LGC
J.CFBZ5HE,

Proteobacteria

o-, B-Flly-Proteobacteria, CFBISHE,
Acinetobacter, HGC, LGCHIHiAh 3
L 1

o-Fly-Proteobacteria, CFB2$H, HGC

a-, B-Flly-Proteobacteria, Actinobacte-
ria, Bacteroidetes

Cyanobacteria, a-Proteobacteria, Fir-
micutes, CFB2&H

a-, B-Fly-Proteobacteria, Actinobacte-
ria, Firmicutes, CFBZ##, Cyanobac-
teria,[ JTM7

a-proteobacteria, HCG

Brachybacteria, Methylobacterium, Pae-
nibacillus, Sphingomonas
Methylobacterium, Brevundimonas, Pae-
nibacillus, Bacillus, Micrococcus, Bacil-
lus aryabhattai

Acidobacterium, Actinobacteria, Cyano-
bacteria, Cytophagales, Gemmimonas,
Planctomycetes, Proteobacteria, Verru-
comicrobia

Proteobacteria, Firmicutes, Acidobacte-
ria, Cyanobacteria, Bacteroidetes,
Planctomycetes, candidate division OP10

Methylobacterium, Rhodococcus, Myco-
bacterium, Sphingomonas, Arthrobacter,
Frigoribacterium, Thermus }2 R4 (1)
Bacteroides, Eubacterium, Clostridium

Acinetobacter, Cryobacterium, Flavo-
bacterium

Deinococcus-like

Sphingomonas, Polaromonas, Acineto-
bacter, Hymenobacter, Acinetobacter,
Enterobacter, Rhizobium, Actinobacteria

1A B

Cryobacterium psychrophilum, Vario-
vorax paradoxus, Janthinobacterium
lividum

Acinetobacter, Leclercia

Fibrobacter, Acidobacterium, Arthro-
bacter, Nocardioides, Bacillus, Cau-
lobacter, Comamonas, Flavobacterium,
Pseudomonas, Sphingobacterium, 734t
B AF/ENitrospina. green non-sulfur
bacteria &% JL I 241 14, Fibrobacter,
AcidobacteriumACFBREE )&
Bacillusc, Mycobacteria, Micrococcus,

Brevibacterium, Planococcus, Arthro-
bacter, Clavibacter, Friedmanniella

D’Elia et al., 2008

Christner et al.,
2001

Antonya et al.,
2012

Christner et al.,
2003a

Stibal et al., 2012

Sjding & Cowan,
2003

Sheridan et al.,
2003; Miteva et
al., 2004; Tung et
al., 2006

Stibal et al., 2012

ThBR %, 2004; [
RIEE, 2004;

Zhang et al., 2001
Xiang et al., 2005

Carpenter et al.,
2000
Liu et al., 2009b

Liuetal., 2011
Segawa et al.,
2005

X1 55 #) %%, 2006

Gilichinsky et al.,
2007

Christner et al.,
2000
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Gemmatimonadetes, Planctomycetes
ESM: Acidobacteria, Actinobacteria,
a-proteobacteria

LSM: Acidobacteria

a-, B-Fly-Proteobacteria, CFBIJSHE,
Actinobacteria, Planctomycetes, Ver-
rucomicrobia, Fibrobacteres, Eukary-
oticchroloplast

Actinobacteria, Bacteroidetes, Firmic-
utes, Cyanobacteria, Proteobacteria,
Deinococcus-Thermus2& 7

o-Fly-Proteobacteria, CFBZS#E, #2
FCPH 40, ChlamydialesFll
Verrucomicrobiales

Proteobacteria, CFB2E#E

o-Fly-proteobacteria, CFBISHf

y-Proteobacteria

Sporosarcina

Methanolobus psychrophilus R15

Colwellia, Shewanella, Marinobacter,
Planococcus, Pseudoalteromonas, Psy-
chrobacter, Halomonas, Pseudomonas,
Hyphomonas, Sphingomonas, Arthro-
bacter, Halobacillus, 5 Colwelliaf!!
Alteromonasit Z (1181 (1) R4t K B 25
S CFBISHF 1) — L8
Alteromonas, Colwellia, Glaciecola,
Octadecabacter, Pseudoaltermonas,
Shewanella, Cytophaga, Flavobacterium,
Gelidibacter, Polaribacter

Shewanella, Photobacterium, Colwellia,
Moritella, Psychromonas

Alcanivorax, Bacillus, Cobetia, Halomo-
nas, Methylarcula, Micrococcus, My-
roides, Paracoccus, Planococcus, Pseu-
domonas, Psychrobacter, Sporosarcina,
Wangia

Zinger et al., 2009

Liu et al., 2006
Antibus et al.,
2012

Zhang et al., 2008

Bowman et al.,
1997; Brown &
Bowman, 2001

Junge et al., 2002

Bowman et al.,
2012

DeLong et al.,
1997

Dang et al., 2009

CFB24##: Cytophaga—Flavobacterium—BacteroidesZ&#f; HGC: G+CH: 2% [RFHVELN I, LGC: RG+CH: 4 [RFHPELN T
CFB: Cytophaga—Flavobacterium—Bacteroides group; HGC: high G+C Gram positive bacteria; LGC: low G+C Gram positive bacteria.



