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Cold-shock Response
cspA (COG1278)
cspC (COG1278)
cspE (COG1278)
cspJ (COG1278)

cspG (COG1278)
cspV (COG1278)

Heat-shock Response
groES (K04078)
groEL  (K04077)
hsp20 (K13993)
hspR (K13640)

hspA (COG0071)
dnaJ (K03686)
grpE (K03687 )
dnaK (K04043)

hsp16.5 (COG0071)
Thermosome thsA (arCOG01257)

surA (COG0760)
narJ (K00373)

hrcA (COG1420)
Oxidative Stress

Superoxide reductase (EC 1.15.1.2) (COG2033)
Superoxide dismutase (EC 1.15.1.1) (COG0605)

Rubrerythrin (COG1592)
Rubredoxin (COG1773)

Transcriptional regulator, Crp/Fnr family
Peroxide stress regulator PerR, FUR family (COG0735)

Periplasmic Stress Response
Protease/chaperone protein htrA 

Carbon Starvation
dps2 (COG0783)

DNA protection during starvation protein (COG2406)
Carbon starvation protein A, Carbon storage regulator

Universal Stress Proteins
teaD (COG0589)
yocK (COG1734)

ctc (COG1825)
yceD (COG2310)

DNA Repair and Supercoiling
Reverse gyrase (COG1110)

recANRO  (K03553, K03631, K06187, K03584)
recJFQGR (COG0608, COG1195, COG0514, COG1200, COG0353)

mutSL (K07456, K03572)
mutYM (COG0266)

mutXT (COG0494, COG0406)
nreA (COG1602)
nreC (COG2197)

xpf (COG1948)
herA (COG0433)

Photolyase (EC 4.1.99.3)
uvrABCD (K03701, K03702, K03703, K03657)

Dissimilatory Nitrate Reduction
narGHI(K00370, K00371, K00374)

napAB (K02567, K02568)
Assimilatory Nitrate Reduction

nirA (K00366)
nirBD (K00362, K00363)

nasAB (K00372, K00360)
narGHJI (K00370, K00370, K00371, K00373, K00374)

Denitrification
narGHI (K00370, K00371, K00374)

norB (K04561)
norC (K02305)

napAB (K02567, K02568)
nosZ (K00376)
nirK (K00368)
Nitrification

narGH(K00370, K00371)
amoABC (K10944, K10945, K10946)
Assimilatory Sulfate Reduction

sat (K00958)
cysNC, cysN, cysD (K00955, K00956, K00957)

cysC (K00860)
cysH (K00390)

sir (K00392)
cysJI (K00380, K00381)

Dissimilatory Sulfate Reduction And Oxidation
sat (K00958)

Thiosulfate Oxidation
soxAXBYZ (K17222, K17223, K17224, K17226, K17227)

Carbon Fixation
Reductive Citric Acid Cycle

Phosphate Acetyltransferase-Acetate Kinase Pathway
3-Hydroxypropionate Bi-Cycle

Hydroxypropionate-Hydroxybutylate Cycle
Dicarboxylate-Hydroxybutyrate Cycle

Reductive Pentose Phosphate Cycle
Wood-Ljundahl Pathway

DI
_M

AG
_0
00
04

DI
_M

AG
_F
BB
2_
12

DI
_M

AG
_0
00
03

DI
_M

AG
_0
00
06

DI
_M

AG
_0
00
10

DI
_M

AG
_0
00
11

DI
_M

AG
_0
00
19

DI
_M

AG
_0
00
20

DI
_M

AG
_0
00
22

DI
_M

AG
_0
00
49

DI
_M

AG
_0
00
21

Hyd
ro

ge
no

th
er

m
ac

ea
e/

 

Pe
rs

ep
ho

ne
lla

Cal
di

tri
ch

ia
Su

lfu
rim

on
as

Ca.
 P

ro
m

in
eo

fil
um

Cal
di

lin
ea

ce
ae

/C
al

di
lin

ea

Th
er

m
on

em
at

ac
ea

e

Chi
tin

op
ha

ga
ce

ae

Py
ro

di
ct

ia
ce

ae
/P

yr
od

ict
iu

m

W
oe

se
ar

ch
ae

ia
/ 

ar
ch

ae
on

 G
W

20
11

_A
R2

0

N
itr

os
os

ph
ae

ra
le

s/
 

Ca.
 N

itr
os

oc
al

du
s

Doj
ka

ba
ct

er
ia

Hyd
ro

ge
no

th
er

m
ac

ea
e/

 

Pe
rs

ep
ho

ne
lla

Cal
di

tri
ch

ia
Su

lfu
rim

on
as

Ca.
 P

ro
m

in
eo

fil
um

Cal
di

lin
ea

ce
ae

/C
al

di
lin

ea

Th
er

m
on

em
at

ac
ea

e

Chi
tin

op
ha

ga
ce

ae

Py
ro

di
ct

ia
ce

ae
/P

yr
od

ict
iu

m

W
oe

se
ar

ch
ae

ia
/ 

ar
ch

ae
on

 G
W

20
11

_A
R2

0

N
itr

os
os

ph
ae

ra
le

s/
 

Ca.
 N

itr
os

oc
al

du
s

Doj
ka

ba
ct

er
ia

Presence of genes or complete 
gene cluster/pathway

Incomplete gene cluster/
pathway

Dissimilatory Nitrate Reduction
narGHI(K00370, K00371, K00374)

napAB (K02567, K02568)
Assimilatory Nitrate Reduction

nirA (K00366)
nirBD (K00362, K00363)

nasAB (K00372, K00360)
narB (K00367)

Denitrification
narGHI (K00370, K00371, K00374)

norB (K04561)
norC (K02305)

napAB (K02567, K02568)
nosZ (K00376)
nirK (K00368)
Nitrification

narGH(K00370, K00371)
amoABC (K10944, K10945, K10946)
Assimilatory Sulfate Reduction

sat (K00958)
cysNC, cysN, cysD (K00955, K00956, K00957)

cysC (K00860)
cysH (K00390)

sir (K00392)
cysJI (K00380, K00381)

Dissimilatory Sulfate Reduction And Oxidation
sat (K00958)

Thiosulfate Oxidation
soxAXBYZ (K17222, K17223, K17224, K17226, K17227)

Carbon Fixation
Reductive Citric Acid Cycle

Phosphate Acetyltransferase-Acetate Kinase Pathway
3-Hydroxypropionate Bi-Cycle

Hydroxypropionate-Hydroxybutylate Cycle
Dicarboxylate-Hydroxybutyrate Cycle

Reductive Pentose Phosphate Cycle
Wood-Ljundahl Pathway

Methane Metabolism
CO2 => Methane

Acetate => Methane
Methanol => Methane

Methylamine/Dimethylamine/Trimethylamine => Methane
Methane Oxidation - Methane => Formaldehyde
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Cold-shock proteins
cspA (COG1278)
cspC (COG1278)
cspE (COG1278)
cspJ (COG1278)

cspG (COG1278)
cspV (COG1278)

Heat-shock proteins
groES (K04078)
groEL  (K04077)
hsp20 (K13993)
hspR (K13640)

hspA (COG0071)
dnaJ (K03686)
grpE (K03687 )
dnaK (K04043)

hsp16.5 (COG0071)
Thermosome thsA (arCOG01257)

surA (COG0760)
narJ (K00373)

hrcA (COG1420)
Oxidative Stress

Superoxide reductase (EC 1.15.1.2) (COG2033)
Superoxide dismutase (EC 1.15.1.1) (COG0605)

Rubrerythrin (COG1592)
Rubredoxin (COG1773)

Transcriptional regulator, Crp/Fnr family
Peroxide stress regulator PerR, FUR family (COG0735)

Periplasmic Stress Response
Protease/chaperone protein htrA 

Carbon Starvation
dps2 (COG0783)

DNA protection during starvation protein (COG2406)
Carbon starvation protein A, Carbon storage regulator

Universal Stress Proteins
teaD (COG0589)
yocK (COG1734)

ctc (COG1825)
yceD (COG2310)

DNA Repair
radA (K04485)

recANRO  (K03553, K03631, K06187, K03584)
recJFQGR (COG0608, COG1195, COG0514, COG1200, COG0353)

mutSL (K07456, K03572)
mutYM (COG0266)

mutXT (COG0494, COG0406)
nreA (COG1602)
nreC (COG2197)

xpf (COG1948)
herA (COG0433)

Photolyase (EC 4.1.99.3)
uvrABCD (K03701, K03702, K03703, K03657)
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