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Investigation of Conservative Genes in 168 Archaebacterial Strains
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The archaeal clusters of orthologous genes (arCOG) algorithm, which identifies common genes among
archaebacterial genomes, was used to identify conservative genes among 168 archaebacterial strains.
The numbers of conserved orthologs were 14, 10, 9, and 8 arCOGs in 168, 167, 166, and 165 strains,
respectively. Among 41 conserved arCOGs, 13 were related to function ] (translation, ribosomal struc-
ture, and biogenesis), and 10 were related to function L (replication, recombination, and repair).
Among the 14 conserved arCOGs in all 168 strains, 6 arCOGs of tRNA synthetase comprised the high-
est proportion. Of the remaining 8 arCOGs, 2 are involved in reactions with ribosomes, 2 for tRNA
synthesis, 2 for DNA replication, and 2 for transcription. These results showed the importance of pro-
tein expression in archaea. For the classes or orders having 3 or more members, genomic analysis was
performed by averaging the distance values of the conservative arCOGs. Classes Archaeoglobi and
Thermoplasmata of the phylum Euryarchaeota showed the lowest and the highest average of distance
value, respectively. This study can provides data necessary for basic scientific research and the devel-

opment of antibacterial agents and tumor control.

Key words : Archaeal genome, arCOG (archaeal cluster of orthologous groups of proteins), conservative

gene, ortholog

A=A 7t Z]:r1°ﬂ =99+ 4
A Aoyt eS8 |
9 % Aol 21 Y FERSRAA (ancestral gene)
= % ¥3}(speciation) ¥ & AH(duplication)& F3te], YF
ot Mg WMEtE Ao 4 AE F FHAN EX
atle Aol metA A AT EAste AHAE ol
et ZE AR FFHA A A 4 EF
Azke| ol 7t H 23kTh3, 12].
s T SR e AE T Bxd 4
=9 ;Q@—% rthologsﬂh'i 31, Y orthologE T4 3k
G ES S ALY A H LT 7sS =T, 16]. COG
(Cluster of Orthologous Groups of protein)&= &% ortholog
A BEEE dNdE JFo g, 7 COGE e %5
2T A E 37HA o] 39 Aol EEFTH3]. Galperin
SRl I3k COG 71W S ol &3t AlsA LA FHA
ghot, AfE A E FollA orthologe] THot, thAE 29f s}t
I fAA ] Hlal Fo] 7Hedtth. Ortholog #d ¢4+ COG

e

=)
it
T dm
= ot
N :(o

T

*Corresponding author

Tel : +82-51-999-5624, Fax : +82-51-999-5628

E-mail : slee@silla.ac.kr

This is an Open-Access article distributed under the terms of
the Creative Commons Attribution Non-Commercial License
(http:/ / creativecommons.org/licenses/by-nc/3.0) which permits
unrestricted non-commercial use, distribution, and reproduction
in any medium, provided the original work is properly cited.

- Note -
A sty F TS 43 T7Y nAENA BEH FH
A&, °] 5[10]2 6671 <] Ul*ﬂi«l BEH FAAE, o]} o]

[9]E 711 79 9N E
s Az Ut 301”011 nel AFE 99 &A ’:Of—_
A 2] arCOGs [16] ¥ phage®] POGs (phage orthologous
groups) [8] &= WE Estit

arCOGs A& & 20070 41 #59 nAF FAANA
7538711 ¢ arCOGsE A4 & Ao 2[11] 20121 o] 120

#59 aA T FRAAN EAEE F 10335709 arCOGE 7
HE A31[16], 201530l = 168 FF<] v E FAA ) =g
13,4437) 9] arCOGE E#F3H%tH12].

20193 10l 7]12 arCOG H o] el o] ~ 9] H o] ET}
AP A2 ZAFo] IAAAFET ATl A 9 AT} 2
e AR 4 JoBR o5 ANl BEHQI FHA

€ BotetH A7} AEAY oJdlE =& & s Ao
o] =& A= 2019 108 7bA 9] 168 w72 Al 24
B EAhe HEA FAAEY TR 7T 18 HEA
o AEE Bostaz At

M=z

IA T FAAEY AR FAE S Betetr] 3l arCOGs
A Al ARE o] &3ATH2]. 4 1A o] 7}3l arCOG
ARE FRY Foll, 168719 A F BT FEHOE A
3te arCOGe| ¥/ 5% Hotshaith. 2019 108 7H7 ¢ 168



814 BB UERIX| 2020, Vol. 30. No. 9

o DA FAA 2T F 1,048576709) FAAES ClustalX (ver. 2.1) Z2I# 02 FAEunE 53
127697)1 ¢ arCOG LF o2 73 FHTH2]. Table 10| &4 & bootstrap NJ method (n=1,000)% %3 distance valueE
3168 #o] uATEY FFIA HAG 4 BFT HT 23 A& “pht’ HY S A3 TH6]. Phylodraw Z 2 17
e AAFEY F 52 Uel it Table 1614 Diafor- (ver 0.8)< o] &3t 7 @A 9 distance valueE 7331

o rlo

archaea group¥ unclassified® FAIE Z2 o}2 7 (class)®] distance value® & 259 £47 Ao 94 Z27
U Z(order) ZFAAL FHo| ¢tE LAEEOIT F< ol &gl

olnlz&t M 24 FHEAQ BEY 24

7 arCOGel otz @l 5o ot 4 £42 o] FAWE TAFA TFH Y arCOG7}(Table 2) YebH =

o ol[g]e] HWe HHTh BAUAY TAE RFo EASE  distance valued] H27 EEHAE 2 DA T hate] T
HEH arCOCH] &3 B AES AES NCBI 37 Ho] Gk 2 2AZol Uehhs @3 E2AAE Y(clase) 5E
Blo| 20| 2281, 7+ REH aCOGY] &3ts HMAE  F(order) $FNA AN AT

Table 1. Numbers of studied archaebacterial organisms and their phylogenetic groups derived from arCOGs database

Phylum Class or order # of organisms Abbreviations
Crenarchaeota Thermoprotei 50 Ctp
Archaeoglobi 5 Eag
Diaforarchaea group 2 Edg
Halobacteria 27 Ehb
Methanobacteria 12 Emb
Euryarchaeota Methanococci 15 Emc
Methanomicrobia 2 Emm
Methanopyri 1 Emp
Thermococci 16 Etc
Thermoplasmata 7 Etp
Cenarchaeales (order) 1 Tca
Nanoarchaeales (order) 2 Tna
Thaumarchaeota Nitrosopumilales (order) 4 Tnp
Nitrososphaeria 1 Tns
Unclassified 1 Tut
Candidatus Korarchaeota Unclassified 1 CaK
Table 2. The number of arCOGs of common and their functional categories among 168 archaebacterial genomes
Functional The number of archaebacterial genomes
category 168 167 166 165
] 00033, 00357, 00402, 00404, 00109, 00401, 00403, 00078
00405, 00406, 00410, 00412 00487 00047, 00397
L 00470, 00488 00280, 00459, 00469 00415, 00439, 00551
K 00675 00579
R 00358, 00501, 00543 00035, 00187
D 00042
F 00067, 00689 00063, 00603
H 00069 00638
C 00570
G 00014, 00018, 00496

Prefix arCOG was omitted at each 5-digit number. Functional categories are ] (Translation, ribosomal structure and biogenesis),
L (Replication, recombination and repair), K (Transcription), R (General function prediction only), D (Cell cycle control, cell division,
chromosome partitioning), F (Nucleotide transport and metabolism), H (Coenzyme transport and metabolism), C (Energy production
and conversion) and G (Carbohydrate transport and metabolism).
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Table 3. Conservative arCOGs found in all 168 archaebacterial genomes

# of arCOG

Function of protein

arCOG00033 Wybutosine (yW) biosynthesis enzyme Trmb
arCOG00357 Ribosome-binding ATPase YchF, GTP1/OBG family

arCOG00358 Ribosome-interacting GTPase 1
arCOG00402 Prolyl-tRNA synthetase

arCOG00404 Histidyl-tRNA synthetase
arCOG00405 Glycyl-tRNA synthetase (class II)
arCOG00406 Aspartyl/asparaginyl-tRNA synthetase

arCOG00410 Phenylalanyl-tRNA synthetase alpha subunit

arCOG00412 Phenylalanyl-tRNA synthetase beta subunit

arCOG00470 Clamp loader ATPase, large subunit

arCOG00488 DNA polymerase sliding clamp subunit (PCNA homolog)
arCOG00501 Ribonuclease Z, beta-lactamase superfamily hydrolase
arCOG00543 Transcription termination factor, consists of metallo-beta-lactamase domain and an RNA-binding KH domain

arCOG00675 DNA-directed RNA polymerase, subunit E’'/Rpb7
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