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Benchmarking Fast Homology Search Softwares Based on Model Organisms
Wang Yinwei, Wu Jingjing,Zhang Chenning,Hua Yijia,Li Peng, Yan Jie
(School of Life Sciences, Nanjing Normal University , Nanjing 210023, China)

Abstract: Blastp in the traditional blast+package has been extremely slow in the era of big data. The development of
homology search software has made great progress in the past decade or so,but comprehensive evaluations are scarce. In
this study,a comprehensive comparison between 7 fast homology search softwares and blastp was conducted, and it was
found that fast mode in diamond is generally faster than the others and has the lowest false discover rate. In memory
consumption, MMseqs2 is the lowest while ghostx is the highest. In terms of the number of identified hits,s7.5 mode in
MMseqs2 had the highest number at medium Genomic Similarity Scores( GSS) except blastp,but the s5 model should be
a better choice. As GSS decreases, ghostx obtains the most results, while ublast obtains the most results as GSS increases.
In terms of the number of identified Reciprocal Best Hits (RBH) , ghostx has an advantage in remote search, and this
advantage is also supported by synteny evidence. In terms of homology search,there is a large overlap among almost all
software , with the exception of ghostx, which has 43.4% additional results and the highest false discovery rate while s3
mode in MMseqs2 has the lowest. Overall,compared to blastp, MMseqs2,diamond and ghostx are the three best alterna-
tives to blastp. Diamond is well suited for orthology inference and can search accurately and quickly in “fast” mode,and
“very” is the best search mode on balance,but for remote search, ghostx is more advantageous, while for identification of
homologous proteins at medium GSS,s5 mode in MMseqs2 may be a good choice.
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Table 1 Genome sequence information for candidate 15 model species

Y4, S RIZS HHAKL HRT

KIGFFH Escherichia coli Prokaryotes Bacteria 4279 GCF_000005845.2
GO AERE Staphylococcus aureus Prokaryotes Bacteria 2767 GCF_000013425.1
SEP AT Chlamydomonas reinhardtii Eukaryotes Protists 17 742 GCF_000002595.2
TEFE AR Dictyostelium discoideum Eukaryotes Protists 13 291 GCF_000004695.1
o) 55 M1 8% Aspergillus nidulans Eukaryotes Fungi 9 556 GCF_000149205.2
FERB ERE Saccharomyces cerevisiae Eukaryotes Fungi 6 016 GCF_000146045.2
ARG IT Arabidopsis thaliana Eukaryotes Plants 27 562 GCF_000001735.4
EK Zea mays Eukaryotes Plants 34 337 GCF_902167145.1
SRR Drosophila melanogaster Eukaryotes Invertebrates 13 968 GCF_000001215.4
75 W B T2k Bt Caenorhabditis elegans Eukaryotes Invertebrates 20 385 GCF_000002985.6
BN Homo sapiens Eukaryotes Vertebrates 23 088 GCF_000001405.39
BELh 41 Danio rerio Eukaryotes Vertebrates 32 816 GCF_000002035.6
5 BB Xenopus tropicalis Eukaryotes Vertebrates 21 904 GCF_000004195.4
JEY Gallus gallus Eukaryotes Vertebrates 17 876 GCF_016699485.2
INF B Mus musculus Eukaryotes Vertebrates 22 682 GCF_000001635.27
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Table 2 Command lines used to run each program

A/ e
usearch usearch-usearch_local query.faa—db subject.faa—evalue 1e—6-blast6out outputfile—threads 4—id 0

ublast usearch—ublast query.faa—db subject.udb—evalue 1e—6-blast6out outputfile—threads 4
blasp blastp—query query.faa—db subject.db—evalue 1e—6-out outputfile—outfmt 6—num_threads 4
ghostx ghostx aln—i query.faa—d subject.db—o outputfile—a 4
lambda lambda2 searchp—q query.faa—i subject.db—e le=6-0 outputfile—t 4

last lastal-E le—6~f BlastTab+-P4 subject.db query.faa>outputfile

diamond —fast diamond blastp—q query.faa——db subject.db—e le—6—-out outputfile——outfmt 6——threads 4

diamond —sensitive diamond blastp—q query.faa——db subject.db——sensitive—e 1e—6——out outputfile——outfmt 6——threads 4
diamond —more diamond blastp—q query.faa——db subject.db——more—sensitive—e 1e—6——out outputfile=—outfmt 6——threads 4
diamond—very diamond blastp—q query.faa——db subject.db——very—sensitive—e le—6——out outputfile——outfmt 6——threads 4
diamond—ultra
MMseqs2-s3
MMseqs2-s5

MMseqs2-s7.5

diamond blastp—q query.faa——db subject.db——ultra—sensitive—e 1le—6——out outputfile——outfmt 6——threads 4
mmseqs search query.db subject.db outputfile tmp—s 3—e 1le—6——threads 4

mmseqs search query.db subject.db outputfile tmp—s 5—e 1e—6—~threads 4

mmseqs search query.db subject.db outputfile tmp—s 7.5-e le—6——threads 4
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