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Assigning Archaeal Sequences to HelmCoP Groups
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(2. State Key Laboratory of Cellular Stress Biology Xiamen University Xiamen 361005 China)

Abstract: Orthologous groups containing archaeal sequences could facilitate many researches based on HelmCoP data
but unfortunately there were no archaeal sequences in HelmCoP groups. To assign archaeal sequences to HelmCoP
groups we assigned sequences in proteomes of 29 type strains of multiple archaeal species to HelmCoP groups through
both BLAST search and OrthoMCL analysis according to the protocol for assigning sequences by a OrthoMCL-DB web
tool. The results showed that 21 326 archaeal sequences were successfully assigned to 1 954 HelmCoP groups and other
2 821 sequences were assigned to NO_GROUP. These assignments gained support from quite good BLAST hits. In addi—
tion some freediving species including Caenorhabditis japonica soybean and thale cress were also highlighted in this
study because many genes of these species had homologs in archaeal species.
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Table 1 Top 20 HelmCoP groups receiving largest number of archaeal sequences

1 orthol 7taxa2398 278 11 orthol 7taxal399 103
2 orthol 7taxa7962 222 12 orthol 7taxal 265 100
3 orthol 7taxal2195 144 13 orthol 7taxal311 98
4 orthol 7taxal234 138 14 orthol 7taxal072 95
5 orthol 7taxal026 136 15 orthol 7taxal093 93
6 orthol7taxal 206 133 16 orthol 7taxa24900 90
7 orthol 7taxa2049 127 17 orthol 7taxal 747 88
8 orthol 7taxal246 117 17 orthol 7taxal 136 88
9 orthol 7taxal 044 115 17 orthol 7taxal 046 88
10 orthol 7taxal237 105 20 orthol 7taxa4345 83
2 821 NO_GROUP 564  HelmCoP
98 Caenorhabditis japonica CJA23009
564  HelmCoP 67 10
NO_GROUP .20 HelmCoP 2
2 20 HelmCoP
Table 2 Top 20 single HelmCoP sequences best matching with largest number of archaeal sequences
1 CJA23009 98 10 YGR210C 31
2 CJA26276 59 12 CJA21595 28
3 Glyma02g44150. 1 46 12 CJA19636 28
4 At4¢01900. 1 43 14 CJA22750 27
5 CJA24156 42 14 YKI211C 27
5 CJA24090 36 14 CJA28534 27
7 CJA20751 35 17 CJA26997 26
7 CJA24369 35 18 YDR538W 24
9 CJA28296 32 19 CJA25043 23
10 CJA24309 31 19 CJA20098 23
29
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29
735 HelmCoP 97 NO_GROUP
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Table 3 List of taxon codes and their corresponding names

Aper Aeropyrum pernix K1 Atha Arabidopsis thaliana
Aful Archaeoglobus fulgidus DSM 4304 BMAL1 Brugia malayi
Faci Ferroplasma acidarmanus ferl Cbre Caenorhabditis brenneri
Hmar Haloarcula marismortui ATCC 43049 Cbri Caenorhabditis briggsae
H_sp Halobacterium sp. NRC~1 Cjap Caenorhahditis japonica
Hvol Haloferax volcanii DS2( ASM2568v1) Crem Caenorhabditis remanei
Mjan Methanocaldococcus jannaschii DSM 2661 Dmel Drosophila melanogaster
Mbur Methanococcoides burtonii DSM 6242 Gmax Glycine max
Mmar Methanococcus maripaludis C5 Hsap Homo sapiens
Mvan Methanococcus vannielii SB Mmus Mus musculus
Mkan Methanopyrus kandleri AV19 M_ha Meloidogyne hapla
Mace Methanosarcina acetivorans C2A M_in Meloidogyne incognita
Mbar Methanosarcina barkeri str. Fusaro Pp_s Pristionchus pacificus
Mmaz Methanosarcina mazei Gol Scer Saccharomyces cerevisiae
Mthe Methanothermobacter thermautotrophicus str. Delta H Sjap Schistosoma japonicum
Mfri Methanogenium frigidum Ace-2 Sman Schistosoma mansoni
Nequ Nanoarchaeum equitans Kind-M Tspv Trichinella spiralis
Saci Sulfolobus acidocaldarius DSM 639 Worm Caenorhabditis elegans
Ssol Sulfolobus solfataricus 98 /2 Paer Pyrobaculum aerophilum str. IM2
Stok Sulfolobus tokodaii str. 7 Paby Pyrococcus abyssi GES
Tgam Thermococcus gammatolerans EJ3 Pfur Pyrococcus furiosus DSM 3638
Tkod Thermococcus kodakarensis KOD1 Phor Pyrococcus horikoshii OT3
Taci Thermoplasma acidophilum DSM 1728 Ptor Picrophilus torridus DSM 9790
Tvol Thermoplasma volcanium GSS1
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Fig.1 Comparision of numbers of protein sequences
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Fig.2 Percents of numbers of best hit sequences from all 18 HelmCoP species

24 147 159  BLAST
0 E . 17  BLAST E -5.
<-50 E 5571 23 988( 24 147-159) 23.22%. <-20 E
60. 99% . =-9 E
88.93%. BLAST . Or-
thoMCL ( 10%) OrthoMCL
3
OrthoMCL-DB 2011 9
OrthoMCL 6
. OrthoMCL-DB (E
percent_match )
OrthoMCL-DB
HelmCoP
Caenorhabditis japonica-
Caenorhabditis japonica
Caenorhabditis japonica
" Caenorhabditis japonica
“« ” 16
Piriformospora indica 7.
?

Caenorhabditis japonica -



( ) 37 3 (2014 )

10

11

12

13

14

16
17

30%

HelmCoP

Caenorhabditis japonica

Brinkmann H Philippe H. Archaea sister group of bacteria? Indications from tree reconstruction artifacts in ancient
phylogenies J . Molecular Biology and Evolution 1999 16( 6) : 817-825.

Baldauf S L. The deep roots of eukaryotes J . Science 2003 300(5626) : 1 703-1 706.

Derelle R Lang B F. Rooting the eukaryotic tree with mitochondrial and bacterial proteins J . Molecular Biology and Evolu—
tion 2012 29(4) :1 277-1 289.

Brown J R. Ancient horizontal gene transfer J . Nature Review Genetics 2003 4(2) :121-132.

Abubucker S Martin J Taylor C M et al. HelmCoP: an online resource for helminth functional genomics and drug and vac—
cine targets prioritization J . PloS One 2011 6(7) : e21832.

Fischer S Brunk B P Chen F et al. Using OrthoMCL to assign proteins to OrthoMCL-DB groups or to cluster proteomes into
new ortholog groups J . Current Protocols in Bioinformatics 2011 6:1-19.

Chen F Mackey A ] Stoeckert C J et al. OrthoMCL-DB: querying a comprehensive multi-species collection of ortholog
groups J . Nucleic Acids Research 2006 34( Suppl 1) : D363-D368.

Altschul S F Gish W Miller W et al. Basic local alignment search tool J . Journal of Molecular Biology 1990 215( 3) : 403
-410.

Li L Stoeckert C J Jr Roos D S. OrthoMCL: identification of ortholog groups for eukaryotic genomes J . Genome Research
2003 13(9):2 178-2 189.

Kersey P ] Staines D M Lawson D et al. Ensembl Genomes: an integrative resource for genome-scale data from non-verte—
brate species J . Nucleic Acids Research 2012 40( D1) : D91-D97.

Franzmann P D Liu Y Balkwill D L et al. Methanogenium frigidum sp. nov. a psychrophilic H2-using methanogen from
Ace Lake Antarctica J . International Journal of Systematic Bacteriology 1997 47(4):1 068-1 072.

Gribaldo S Brochier-Armanet C. The origin and evolution of Archaea: a state of the art J . Philosophical Transactions of the
Royal Society of London Series B Biological Sciences 2006 361( 1470) : 1 007-1 022.

Alsmark C Foster P G Sicheritz—Ponten T et al. Patterns of prokaryotic lateral gene transfers affecting parasitic microbial eu—
karyotes J . Genome Biology 2013 25 14(2) : R19.

Camacho C Coulouris G Avagyan V et al. BLAST +: architecture and applications J . BMC Bioinformatics 2009 10
(1) :421.

Okumura E Ishikawa Y Tanaka R et al. Propagation of Caenorhabditis japonica in the nest of its carrier insect Parastrachia
japonensis J . Zoological Science 2013 30( 3) : 174-177.

Kiontke K Sudhaus W. Ecology of Caenorhabditis species J . WormBook 2006:1-14.

Nongbri P L Vahabi K Mrozinska A et al. Balancing defense and growth—Analyses of the beneficial symbiosis between
Piriformospora indica and Arabidopsis thaliana J . Symbiosis 2013 58(1/3) : 17-28.



