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BMP (vlookup)

=BlMNP( Al, Tabnuua, Homep kornoHkn, NCTUHA nnu JIOXKb)

Hawen Ha canTte Excel ong YyanHuKoB:

=BlP( A:A, Tabnuua, Homep kornoHkn, NCTUHA nnu JIOXKb)



Complete Genome Sequence Analysis of Bacillus subtilis T30
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The complete genome sequence of Bacillus subtilis T30 was determined by SMRT sequencing. The entire genome contains 4,138
predicted genes. The genome carries one intact prophage sequence (37.4 kb) similar to Bacillus phage SPBc? and one incomplete

prophage genome of 39.9 kb similar to Bacillus phage phil0s.
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acillus subilis T30 is the source strain for the methylation-

dependent restriction endomuclease (REase) Bisl (G™(C |
MG Bisl belongs to the type 1IM group of REases that deave mosd-
ified DMNA (1, 2). Bisl strain isolation, its morphological and physio-
logical characterization, as well as the native Bisl enzyme property
were described previously {3). Here, we report the complete genome
sequence of B. subilis T30, Six SMRT cells worth of data from long-
insert libraries of B. subrilis T30 genomic DNA were obtained. The
seqquence data were processed using HGAP and Quiver for de novo
assembly (4). The assembled penome consisted of a single contig of
4.03 Mbp with 4,138 predicted genes (3,896 predicted coding se-
quences [CDSs] ). The B. subdlis T30 genome sequence is very similar
to that of B subtilis subsp. spizizenii W23 (5], except that it contains
regions of large repeats that impart difficulty in contig assembly from
short reads created by other sequencing methods.

We analyzed the sequence for possible DNA methyltrans-
ferases {MTases) and endonucleases in the B. subtiliz T30 genome
by sequence homology analysis with known type | to IV
restriction-modification (RM)} system components listed in
REBASE (1). In addition, by measuring the time-resolved kinetics
of dT incorporation opposite to dA or d™8A by SMRT sequencing,
it is possible to determine the methylation status of the template
strand (). SMRT analysis identified one active type I MTase that
must be encoded by the single type 1 RM system in the genome
(hsdM, Bis30_13985; hsdS, Bis30_13%%0), as evidenced in the
methylated motif 5° AC™*AYN,TGNG 3" (T indicates that the
complementary A is modified). The half sites AC™SAY and
CHNC™EA are 94.7% and 94.5% modified, respectively, in the se-
quenced genome for self-protection. By amino acid sequence ho-
mology analysis with known DMNA MTases, two putative C3
MTases were found in the B subslis T30 genome. The first,
MBislll, was active and modified the site CCWGG
{Bis30_09930). A second C5 MTase (Bis30_20265) adjacent to the
Bisl endonuclease was inactive when cloned in Escherichia coli. A
prophage-encoded HNH endonuclease {Bis30_20225) was found
to be active and conferred the DNA nicking specificity of 3
YG | GT 3 in Mg?* buffer {the down arrow indicates the nicking
strand as shown). Bis30_20225 nicking specificity is also similar to
N.gpGamma (53" CG | GT 37 {7, 8. We next evaluated a few open
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reading frames encoding putative endonucleases. Cell extracts of a
putative PLD family endonuchease (Bis30_09933) or purified protein
of one HNH endonuclease (Bis30_16040) were inactive in deaving
modified plasmid DNA (pBRI22-frudHIM, G=CNGC, substrate
for the native Bisl endomaclease} or A DMNA. Thus, Bis30_09935 and
Bis30_16040 were exchuded as candidates for Bisl endonuclease.

MNucleotide sequence accession mumber. The complete ge-
nome sequence has been deposited in DDE)/ENA/GenBank un-
der the accession number CPO11051.
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Mistaken ldentifiers: Gene name errors can be introduced
inadvertently when using Excel in bioinformatics

Barry R Zeeberg'!, Joseph Riss?2, David W Kane3, Kimberly ] Bussey!,

Edward Uchio4, W Marston Linehan?, ] Carl Barrett? and John N Weinstein*!

Abstract

Background: When processing microarray data sets, we recently noticed that some gene names
were being changed inadvertently to non-gene names.

Results: A little detective work traced the problem to default date format conversions and
floating-point format conversions in the very useful Excel program package. The date conversions
affect at least 30 gene names; the floating-point conversions affect at least 2,000 if Riken identifiers
are included. These conversions are irreversible; the original gene names cannot be recovered.

Conclusions: Users of Excel for analyses involving gene names should be aware of this problem,
which can cause genes, including medically important ones, to be lost from view and which has
contaminated even carefully curated public databases. We provide work-arounds and scripts for
circumventing the problem.
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Gene name errors are widespread in the

scientific literature

Mark Ziemann' Yotam Eren'”? and Assam El-Osta'?’

Abstract

The spreadsheet software Microsoft Excel, when used
with default settings, is known to convert gene names
to dates and floating-point numbers. A programmatic
scan of leading genomics journals reveals that
approximately one-fifth of papers with supplementary
Excel gene lists contain erroneous gene name
conversions.

Keywords: Microsoft Excel, Gene symbol,
Supplementary data

Abbreviations: GEO, Gene Expression Omnibus;
JIF, journal impact factor

The problem of Excel software (Microsoft Corp., Redmond,

@ CrossMark

frequently reused. Our aim here is to raise awareness of
the problem.

We downloaded and screened supplementary files
from 18 journals published between 2005 and 2015
using a suite of shell scripts. Excel files (.xls and.xlsx suf-
fixes) were converted to tabular separated files (tsv) with
ssconvert (v1.12.9). Each sheet within the Excel file was
converted to a separate tsv file. Each column of data in
the tsv file was screened for the presence of gene sym-
bols. If the first 20 rows of a column contained five or
more gene symbols, then it was suspected to be a list of
gene symbols, and then a regular expression (regex)
search of the entire column was applied to identify gene
symbol errors. Official gene symbols from Ensembl ver-
sion 82, accessed November 2015, were obtained for
Arabidopsis thaliana, Caenorhabditis elegans, Drosoph-
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Camble “nnoxue” }KypHanbl

a Percentage of papers with gene lists affected b Supplementary files with gene name errors per year
Nature 200
Genes Dev
Genome Res 180
Genome Biol
Nat Genet 160
Nucleic Acids Res 140
BMC Genomics
Overall Average | 120
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PLoS Biology g 80
PLoS One 60
Hum Mol Genet
Science 40
BMC Bioinformatics 20
Bioinformatics .
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Fig. 1 Prevalence of gene name errors in supplementary Excel files. a Percentage of published papers with supplementary gene lists in Excel files
affected by gene name errors. b Increase in gene name errors by year
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