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Abstract

A COG (clusters of orthologous groups of proteins) algorithm, protein similarities among
genomes, was used to detect conserved genes and to figure out their relationships within
42 procaryote, 33 Bacteria and 16 Proteobacteria  All analyzed procaryotes shared 75
COGs. COG0195, COGO358 and COGO528 were only represented by the 42 procaryotes.
Sixty-four COGs were added as conserved genes in 33 eubacteria. Each Proteobacteria
group has a unique repertoire of COGs. Metabolic COGs were more diverse in the
beta-Proteobacteria group than in the other groups. The possibilities of detecting new
biological molecules is high in phylogenetically related organisms, hence the identification

of useful proteins by using this algorithm is possible.

A &

Proteobacteriax= purple non-sulfur bacteriag}i1 % 3} t}okst
(Bacteria)®| <38l 1EH5C2F & 1534 speciesE ©|Fo]#] &eiAl
T E AR dHA Sth F8% AAELL Ao FAWA
Atole] FEHOoZ FXE risAo]l oBZ fFA@Al g olsie
g Rolth AR AnTHe WHoz YEAUo] W
238} (comparative genomics) 0.2 AEANES Al T #EL F A
o}, OrthologsE F% 9] _%E*JQ.E-‘?—E{ Bilglo] M2 g2 o =
Ao g Ao}, paralogse= 3+ ﬁﬂLH o] E-A} (duplication) 2 A§ A

%
0= ply
kel
(o

o

o

£
,.El
i
2
opp
rok o &3
T 0o R
Bomfg a e

=

2 F33he gojolt’. COGE onhologZel ] #ul® Bde) Ae o=
WA SAME T V15 2 Aoz guA A emde fARE
COG HEe viAe] wulde] g 75 %% 5ol sdtes gEEAHY
S ol§7h5 40l ET & Rolth £ ATME COG YueZy P2

N
lo rE oo Ruopn o 32 El

_ii A @ =}

- 715 -



KSBB, Proceedings of Current Biotechnology and Bioengineering(X): Apnil, 2003

2 AxdriMge] dHA uWE F 42359 procaryote, 3352 Bacteria, 1675 9]
Proteobacteria7} 7} F2AAE (gene poo)F HEXHOZ FAHIL e FHAY

EAE &Jdstnat s

Ag 2y
BAo o]gd 4229 YIMAE (procaryote) 73| (microbial genome): National
Center for Biotechnology Information (NCBD)2] F7§ Aol AV mAE §AIY] A
o] B ARE COGsIM Y AEE ol&FHAN. BAUWY B
Archaea?} 9%, Bacteria® Firmicutes7} 9%, Proteobacteria7} 165, 7€} 8Zo]th®.
Table 1-& B oA BASl 16 Proteobacteria®t COG At5E YERJL SUTh

Table 1 . Studied genomes derived from COGs database, number and percentage of conserved
genes for 16 Proteobacteria.

. Number of Number of Percentage of
Phylogenetic group Organism
ortholog conserved gene | conserved gene (%)

Caulobacter crescentus 2,880 19.48

alpha Mesorhizobium loti 5,390 561 1041
Rickettsia prowazekii 723 77.59

beta Nez:sserzja mem:ngt:tzidz:s MC58 1,555 1163 74.79
Neisseria meningitidis 22491 1,540 75.52
Escherichia coli 0157 3,900 10.00
Escherichia coli K12 3,618 10.78
Haemophilus influenzae 1,595 24.45

gamma Pasteurella multocida 1,838 190 21.22
Pseudomonas aeruginosa 4,698 8.30
Vibrio cholerae 2,998 13.01
Xylella fastidiosa 1,687 23.12
Buchnera sp. APS 583 66.90
Campylobacter jejuni 1,344 58.48

epsilon Helicobacter pylori 26695 1,135 786 69.25
Helicobacter pylori J99 1,114 70.56

2 wye 7 %) whie o] &3lgith. COGs dlolEj#o] 28] F/RIRE
(ftp) MHE olgste] 22 dlojelio]l2E AFE F Hud)d EFr-EAM 354
02 BAYE COGES ancestral gened] A FEl e REH FHRE AT
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1 +

2
=1
(functional category) W2 A]gh T1jZolx1 ad&e gale 7 ERuAS VSR

- 716 -



g Ad=F3s], AEFsEY T XD 2003. 4

FEE HEH COGY 7H4E YERAT:

Information storage and processing
J : Translation, ribosomal structure and biogenesis
K : Transcription

L : DNA replication, recombination and repair

Cellular processes

MO PR EU PT a b r e

D : Cell division and chromosome partitioning
NT , . .
oT 1 O : Posttranslational modification, protein turnover, chaperones
MN 1 1 1 M : Cell envelope biogenesis, outer membrane
T 17 3 N: Cell motility and secretion
NO 2 P: Inorganic ion transport and metabolism
g po

P 8 546 3 21 1. Signal transduction mechani
M 712 30 69 5 40 . Signal transduction mechanisms
D 1 4 56 15 7
N 3 5 4 18 24 43
O 2 7 7 18 32 6 27

MO PREU PT a b r e
GE 1
HC 2
HE 1
EF 2
EG 1 Metabolism
?IEI; 1 C: Energy production and conversion
EH G : Carbohydrate transport and metabolism
Q E: Amino acid transport and metabolism
E F: Nucleotide transport and metabolism
H H: Coenzyme metabolism
! I: Lipid metabolism
19 Secondary metabolites biosynthesis, transport and
G 1 6 34 13 17| Q: :
c |1 9 48 75 5 46 catabolism
F 1 1 1 3 6 381220

MO PR EU PT a b r e

Fig. 1. Conserved functions according to phylogenetic group. Definition of functions were followed as
COGs. Unknown functions were omitted. Abbreviations in horizontal form represent phylogenetic group
(MO, 42 procaryote and | eucaryote, PR; 42 procaryotes, EU; 33 eubacteria, PT, 16 Proteobacteria, a, 3
alpha-Proteobacteria, b: 2 beta-Proteobacteria, 1, 8 gamma-Proteobacteria, ¢, 3 epsilon-Proteobacteria)
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Procaryote 422 72& COGQoll 37FA] COG & COGOI95 (transcription elongation
factor), COGO358 (bacterial type DNA primase), COG0528 (uridylate kinase)o] F7}2 HE
ol Zo|th Bacteria 33Fo|ME 647019 COG7} 750} ¥ 1397)9] HEF f7a
2 "ok Edurle] Boishs 4 AE € H L Q2 15 COG Z1F°] Proteobacterial
X HEZHoIQlow  Proteobacteria 7t TLgAtollA 7PE BE Aot ve A=
metabolism®] s|E8H= 7)%52F (functional category)Z (Fig. 1) beta Z1E-©] 3515, gamma
8.2 98, alpha T1E0]| 116%, epsilon 1E0] 212%2] COG/} HEZQ] A0 2 e}
3k COGY| & AL 7|89 g9} f2at MERte 2 w|z|e] Fxdztel] tiet 7%
FZo] 7hsslths Aoleg B Ao Hed A 2 wHeR I3 vdE el
A 83 A0E galdle Yol TR 7 Ao Alndrh

& o
Clusters of orthologous groups of proteins (COG) ¥ale]&S o]&3le] 42 Fof 4
2, 3339 AAAE, 1652 dMT FEAA Y BEH F42  (conserved gene)
glolslgink BAulA YR BT 75F9 COG & BEF FAxE #EEHA
. COGO195, COG0358 1217 COG0528 A EoMvt FAHAT 6457 B
J FAA} 3359 Bacteriao| A BERHJAG 24 EREAE 543
o] 712 Fsgn Zt duAF 28L =239 COG HHEDE AFsHi
JgAb] BEE BEH §HAE beta TF0] ThE 2F HlE T A
B A= Proeobacteria®) 7193} 8k FAUAE deteted &
et 3k ARt Ayt B4l A B
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