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Phylogenetic classification of proteins encoded in complete genomes

Chusters of Orﬂmlogous Gmups of proteins (COGs) were delineated by comparing protein sequences encoded in complete genomes, representing major

phylogenetic lineages. Each COG consists of individual proteins or groups of paralogs from at least 3 lineages and thus corresponds to an ancient conserved
domain.
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1 66 genomes Unicellular clusters FTP 2 Eukarvotic Clusters FTP
38 orders Code Name Abbreviation
A b Scignce 1997 Oct 24-278(5338%631-7,
14 phyla BMC Bioinformatics 2003 Sep 1141341, A Arabidopsis thaliana ath
il (thale cress)
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Themococcales a E Loz - oo SOl JELBLG H Homo sapiens hsa
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Clusters of Orthologous Groups
o Science 1997 Oct 24:278(5338):631-7. Mo
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Code COGs Domains Description B E
Information starage and processing LTTE
J 245 | 10,572 | Translation, ribosomal structure and biogenesis BEMEH
. . . NI
List] A 25 137  RNA processing and modification =B
K 231 11271 Transcription N rwo
L 238 10,338 Eeplication, recombination and repair 5?392123455 SUOD
B 19 228 | Chromatin structure and dynamics -
Methanol Cellular processes and signaling
. ol ] 72 1.678 | Cell cycle control, cell division, chromosome partitioning
= | Methanod -
Halobactd ¥ - - | Nuclear structure
Thermopl Vv 46 2380 | Defense mechanisms
Ihemocd | T | 152 | 7,683 | Signal transduction mechanisms
mﬂ H H ransferase
Methano M 188 7.858 Cell wall'membrane/envelope biogenesis  —
N 96 2,747  Cell motility
Themo Z 12 128  Cytoskeleton —
M E 1 25 Ext[a.celhl]ai’ 5111](:11]1’65 ?ivtamate hydrolase, arginase
Desulfurl ' 7 | 159 = 3,743 Intracelhlar trafficking. secretion, and vesicular transport aion factor
0 203 6,206 Posttranslational modification, protein turnover, chaperones  |°°°
Metabolism —
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hia ] s
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$0 Halobacterium sp NRC- 2605 1701 Distciomi jales | Cgl Mtu MtC Mie
Q M Methanococcus jannaschii 1786 1330 = EHoThon o
Methanobacterium thermoautotrophicum 1873 1388 Co-occurrences SIS
. . Cac
Thermoplasma acidophilum 1482 1230 . S
oP Thermoplasma voleawium 1499 1243 Phylogenctic patterns Sau Lin Bsu Eha
SK Pyrococcus horikoshii 1800 1378 Phvylogenetic patterns search s Lla Spv Spn
— Pyrococeus abyssi 1768 1456 itales | Uur Mpu Mpn Mz=e
< Z Aeropyrum pernix 1841 117g Functional categories
< ¥ Saccharomyces cerevisiae 5955 2290 J KL Proteobacteria
== 4Q Aguifex acolicus 1560 1329 ~ — \dales | Pae
== oV Thermotoga maritima 1858 1527 D O MNP T fiales | Eco EcZEcs Ype Sty Buc
g= <D i 3187 2226 F FrEH I 0 Idales | Xfa
= OR Mycobacterium tuberculosis 3927 2585 Vch
= Mycobacterium leprae 1605 1134 R 8§ E Hin Pmu
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. MNme NmA
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= Bacillus halodyrans 4066 2878 prp (ELEES | TPV TP S8
O C Svnechocystis 3167 2159 ~ £ ==
Escherichia coli K12 4275 3414 Atu Sme Bme Mlo
< E Escherichia coli 0157 5315 3662 RprReo
Buchnera sp APS 575 568

Pseudomonas asruginosa 5567 4392
Fibrio cholerae
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— Pathways and functional systems:

22 ['TRANSLATION FACTORES AND ENZYMES INVOLVED IN TRANSLATION

26 AMINOACYL-TENA SYNTHETASES AND ALTERNATIVE SYSTEMS FOR AMINO ACID ACTIVATION
32 |[RIBEOSOMAL PROTEINS - SMATL SUBUNIT

51 |[RIBOSOMAL PROTEINS - LARGE SUBUNIT

15 | DNA-DEPENDENT ENA POLYMERASE SUBUNITS

11 | BASAL TRANSCRIPTION FACTORS
70 | TEANSCREIPTIONAL REGULATORS
26 BASAL REPLICATION MACHINERY

DNA POLYMERASE IIT SUBUNITS

|20 1= R e e e | e

g
9 |LIPID A BIOSYNTHESIS

M 15 4079 | Cell envelope biogenesis, outer membrane 1 R §
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133 3110 Cell motility and secretion 1 Pathways and
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97 3627 Signal transduction mechanisms - E—
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Metabolism
C M 5394 Energy production and conversion 7
G 17 5262 Carbohydrate transport and metabolism 4

§383 | Amino acid transport and metabolism
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phylogenetic lineages. Each COG consists of individual proteins or groups of paralogs from at least 3 lineages and thus corresponds to an ancient conserved

domain.
66 genomes Unicellular clusters FTP il Eukarvotic Clusters FTP
fi
38 orders , Code Name Abbreviation
8 Jasses Science 1997 Oct 24:278(5338).631-7, ‘#
14 phyla BMC Bioinformatics 2003 Sep 11:4(1):41. version A Arabidopsis thaliana ath
(thale cress)
Ewryarchaeota Aguificae Actinobacteria C Caenorhabditis elegans cel
Methanobacteriales Mth | Aquificales Aae Actinomycetales | Cgl Mtu MiC Mle (worm)
Meth al it ]
1 e =L e S o Drosophila melanogaster
| || | Halobacteriales Hbs Hrermotogas s D dme
- Thermotogales = Tma Clostridiales Cac (frut fty)
Thermoplasmatales Tac Tvo ~eToRzes [ 2 —_— —
Thermococcales Pho Pab O Bacillales Sau Lin Bsu Bha H Homo sapiens hsa
Archaeoglobales E Lactobacillales Lla Spy Spn (human)
s Nostocales Nos Mycoplasmatales | Unr Mpu Mpn Mge c e
Methanopyrales Maa g Syn SCYCOPAsMIZZES | SHPRpRose v Saccharomyces cerevisiae sce
Methanosarcinales Mac S (baker yeast)
Crenarchaeoia Deinococcus-Thermis  peen domonadales Pae P Schizosaccharomyces pombe —
Themmoproteales B Demococcales | Dra Enterobacteriales  Eco EcZ Ecs Ype Sty Buc (fission yeast)
pro ; SIIETNLFEIEURE S e Suc
Sulfolobales Sso Fusobacteria  |2nihomonadales | Xfa g Encephalitozoon cunicul v
Desulfurococcales Ape  Fusobacterales Fnu i bveom ikt (Microsporidia)
Pasteurellales Hin Pmu
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EUKARIOTIC ORTHOLOGOUS GROUPS
KOGs

Clusters of orthologous groups for eukaryotic complete genomes

ath | cel dme‘ksa sce |spo ‘er:u Prots KOGs
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[BDT] KOCG1019 Retinoblastoma pathway protein LIN-9/chromatin-associated protein Aly
[T] KOG1157 Predicted guanosine polyphosphate pyrophosphohydrolase/synthase

[R] QEZ10UNWD40 repeat protein

[L] KOG2207 Predicted 3'-5' exonuclease

[R] ODG27240 Predicted hydrolase (HIT family)

[T] - -

(5]
(5]
[c1
(51
[K]
[5] L KOG2207 Predicted 3'-5' exonuclease
[L]
= ) Drosophila Homo
(D] CEP5500 B R A s ;
[5] 7298759
CEMI370
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KOGs TWOGs
@ ACD-—-- L KO0G2207

CE2RR00 Arabidopsis thaliana Caenorhabditis elegans

7298759

CEOO370

(E0LL08 | AtlgS6310 CE00370 CE01108

&
ftsgpdzqo  AtSe24340 CE25500

7298759

>72987589

Predicted 3'-5' exonuclease

Drosaphila Homg Sacchar.
melanogaster sapiens cerevisiae
7298759 - -

muclease

L | KOG2207 | Predicted 3'-5" «
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Features

LOCUS
DEFINITICON
BCCESSION
VERSION
DBSCOURCE
KEYWORDS
SOURCE
ORGANISM

REFERENCE
AUTHORS

[11: AAF53970 Reports CGO247-PA [Drosop.[gi7298759]

Sequence
ARF53970 625 aa linear INV 23-RAUG-2006
CG39247-PA [Drosophila melanogaster].
ARF53970
ARF53970.1 GI:7298759
accegsion AECQ14134.5
Drosophila melanogaster (fruit fly)
Droscophila melancgasSter
Eukaryota; Metazoa; Arthropoda; Hexapoda; Insecta; Pterygota;
Neoptera; Endopterygota; Diptera; Brachycera; Muscomorpha;
Ephydroidea; Drosophilidae; Drosophila.

1 (residues 1 to €25)

Adams,M.D., Celniker,S5.E., Holt,R.A., Evans,C.A., Gocayne,J.D.,
Amanatides,P.G., Scherer,5.E., Li,P.W., Hoskins,R.A., Galle,R.F.,
George,R.A., Lewis,S.E., Richards,5., Ashburner,M., Henderson,5.H.,
Sutton,G.G., Wortman,J.R., Yandell,M.D., Zhang,Q., Chen,L.X.,
Brandon,R.C., Rogers,Y.H., Blazej,R.G., Champe,M., Pfeiffer,B.D.,

BLink, Conserve

Domains, Link:

EOG4373

EOGZ2206
EOG2405
FOG2206
FOG4373
EOGZ2206
EOG4204
FOG2206
KOG1947
EOG2405
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a
Clusters for two species
Prots | TWOGs
A | Arabidopsis thaliana ath | 847 129
C | Caenorhabditis elegans cel 6B3| 225
. 4 129 . ) ;
D Drosophila melanogaster dme ‘@ ‘ A Arabidopsis thaliana (ath)
— — groups
H Homo sapiens hsa 17
= . | ACDHYPE
Y Saccharomyces cerevisiae sce | 4 ac 71 8 [R]  TIWOG0003 Methyltransferases
N — A D 1 1 2 [5] TWCOGE0006 Uncharacterized conserved protein
EI_ZJE' IIT'J mb 2 AC 1 1 2 |[ER] TWOG0017 Predicted aminoglycoside phosphotransferase
P & — E] ESJ SI A H 6 4 10 [I] TWOG0023 Light-responsive protein COP1 and related proteins
) ) ) | A H 11 2 [E] IWOG0031 Cytidylvltransferase
E .E?E@mmm ecn A H 1 2 3 [R] TWOGE0032 Predicted nucleic acid binding protein, contains a modified C2HZ finger
A H i 2 3 [R] TWOG0043 Predicted calcineurin-like phosphodiesterase
A H i 2 3 [L] TWOG0044 Predicted protein involved in DNA repair, contains UvrB C-terminal domain
AC 3 2 5 [HE] TWOG0051 Formyltetrahydrofolate synthetase
A H 1 2 3 [X] TWOG0058 Unnamed protein
A H 1 4 5 [0] TWOG0060 Microsomal glutathione S-transferase
A H 1 1 2 [X] TWOG0061 Unnamed protein
A H 3 1 4 |[R] TWOG0067 Predicted sulfurtransferase
AD 1 1 2 [5] TWOG0073 Uncharacterized conserved protein
AD 2 1 3 [5] TWOG00E89 Uncharacterized conserved protein
A B 22 2 24 [TI] TWOG00533 FOG: USPA domain
A H 44 2 46 [E] TWOG0094 Lectins containing Jacalin domain
A 4 32 3 35 [M] TWOG0086 Xyloglucan endotransglycosylase




EUKARIOTIC ORTHOLOGOUS GROUPS

KOGs TWOGs LSEs

Clusters of orthologous groups for enkaryotic complete genomes l’

.A.\. KOGhnitor

Compare your sequence to KOG database

[ compare to KOGs [ Clear] |BeTsto3cIades hd

Paste your sequence and press the button above.
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PreXimamente....

Upcoming microbial genomes

Upcoming enkarvotic genomes

genomes genera arders classes phyla
261 126 63 33 17 o |Onzasativa e
[N] Nanmo [A] Euryvarchaeota (8) L,

Anopheles gambiae
(mosquito)
Pan troglodytes

(chimpanzee)

Canis familiaris
(dog)

Mus musculus
(mouse)

* Methanobacteria ¥ Methanococct
[R] Creno (3)
* Methanomicrobia * Halobacteria
* Thermoplasmata * Thermococel
[D] Deinococcas (2) * _drchaeoglobi *  Methanopyri

[P] Proteobacteria (26)

[T] Actinobacteria (3)

a fp v & =
(6) (5) (10) (%) (1)

[0] Other ()

R Rattus norvegicus o
Bacteroidetes . [C] Cyanobacteria (4) (rat)
Chlorobi [F] Firmicutes (7)
Fusobacteria Ascomyecota genomes inchiding

*  Gloesbacteria

ST Mollicutes (3 :
S — 3 *  Nostocali Magnaporthe grisea mgr
- Bacilli (2) . _
ermotogae . Prochlorali N | Newrospora crassa ner
cb Clestridia (2)
Planctomycetes *  Chroococcali
Spirechaetes

LI T N B N R

Chlamydiae
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