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STAPHYLOCOCCUS EPIDERMIDIS NUCLEIC ACIDS AND PROTEINS

Field of the Invention
The present invention provides nucleic acids, and peptides, polypeptides
and proteins encoded by the nucleic acids, isolated from Staphylococcus

epidermidis.

Background of the Invention

Staphylococcus epidermidis is a gram-positive bacteria present in the
normal flora of humans, and is typicaily present on the skin. It is catalase positive
and grows aerobically. lt‘is inplicated in various human conditions and diseases,
including subacute bacterial endocarditis (Baddour LM et al., Production of
experimental endocarditis by coagulase-negative staphylococci: variability in
species virulence, J. Infect. Dis. 150: 721-727, 1984:xKarchmer AW, Archer GL,
Dismukes WE, Staphylococcus epidermidis causing prosthetic valve endocarditis:
microbiologic and clinical observations as guides to therapy, Ann Intern Med.
1983;98:447-455.) and septicemia (Christensen GD et al., Nosocomial septicemia
due to multiply antibiotic-resistant Staphylococcus epidermidis, Ann. Intern. Med.
96: 1-10, 1982). S. epidermidis is estimated to be responsible for-about 12% of all
hospital patient infections. Because of the organism’s peculiar ability to colonize
polymer and metallic surfaces, there is a correlation of infection with the insertion
of intravenous lines or catheters or implantation of prosthetic devices. Treatment
can be difficult since different isolates of S. epidermidis show a broad spectrum of
antibiotic resistance. The organism also produces a polysaccharide biofilm which
helps to protect the bacteria from the human immune system (Tojo M et al.,
Isolation and characterization of a capsular polysaccharide adhesin from
Staphylococcus epidermidis, J. Infect. Dis. 157: 713-722, 1988).

The present invention advantageously provides isolated nucleic acids and
their encoded peptides, polypeptides and proteins from the genome of S.
epidermidis, as well as the genomic map of S. epidermidis. Thus, the present
invention fulfils a a widely-felt need for S.epidermidis diagnostics, antigens, and
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products useful in procedures for preparing antibodies and for identifying
compounds effective against S. epidermidis infection. Selected nucleic acids
and/or polypeptides of the present invention can be advantageously utilized as
targets in screenings assays for antibiotics, as diagnostics of infections, and as
means to identify S epidermidis in any given sample and distinguish it from other

bacteria.

SUMMARY OF THE INVENTION

The present invention provides an isolated polynucledtide comprising a
member selected from the group consisting of:

(@) a polynucleotide encoding a polypeptide having at least a 70%
identity to a polypeptide set forth in the Sequence Listing;

(b) a polynucleotide which is complementary to the polynucleotide of (a);
and

(c) a polynucleotide comprising at least 15 sequential bases of the
polynucleotide of (a) or (b). The present invention further provides polypeptides
encoded by these polynucleotides and methods of using the polynucleotides and
polypeptides..

DETAILED DESCRIPTION OF THE INVENTION

GLOSSARY

The following illustrative explanations are provided to facilitate understanding
of certain terms used frequently herein, particularly in the Examples. The
explanations are provided as a convenience and are notlimitative of the invention.

BINDING MOLECULE refers to a molecule or ion which binds or interacts
specifically with polypeptides or polynucleotides of the present invention, including,
for example enzyme substrates, cell membrane components and classical receptors.
Binding between polypeptides (or polynucleotides) of the invention and such
molecules may be exclusive to polypeptides of the invention, which is preferred, or it
may be highly specific for polypeptides of the invention, which is also preferred, or it
may be highly specific to a group of proteins that includes polypeptides of the
invention, which is preferred, or it may be specific to several groups of proteins at
least one of which includes a polypeptide of the invention. Binding molecules also
include antibodies and antibody-derived reagents that bind specifically to
polypeptides of the invention.
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GENETIC ELEMENT generally means a polynucleotide comprising a region
that encodes a polypeptide or a polynucleotide region that regulates replication,
transcription or translation or other processes important to expression of the
polypeptide in a host cell, or a polynucleotide comprising both a region that encodes
a polypeptide and a region operably linked thereto that regulates expression.
Genetic elements may be comprised within a vector that replicates as anepisomal
element; that is, as a molecule physically independent of the host cell genome. They
may be comprised within plasmids. Genetic elements also may be comprised within
a host cell genome; not in their natural state but, rather, following manipulation such
as isolation, cloning and introduction into a host cell in the form of purified DNA or in
a vector, among others.

HOST CELL is a cell which has been transformed or transfected, or is
capable of transformation or transfection by an exogenous polynucleotide
sequence.

IDENTITY, as known in the art, is the relationship between two or more
polypeptide sequences or two or more polynucleotide sequences, as determined by
comparing the sequences. In the art, identity alsomeans the degree of sequence
relatedness between polypeptide or polynucleotide sequences, as the case may
be, as determined by the match between strings of such sequences. Identity can
be readily calculated (Computational Molecular Biology, Lesk, A.M., ed., Oxford
University Press, New York, 1988; Biocomputing: Informatics and Genome
Projects, Smith, D.W., ed., Academic Press, New York, 1993; Computer Analysis
of Sequence Data, Part |, Griffin, A.M., and Griffin, H.G., eds., Humana Press,
New Jersey, 1994; Sequence Analysis in Molecular Biology, von Heinje, G.,
Academic Press, 1987; and Sequence Analysis Primer, Gribskov, M. and
Devereux, J., eds., M Stockton Press, New York, 1991). While there exist a
number of methods to measure identity between two polynucleotide or two
polypeptide sequences, the term is well known to skilled artisans (Sequence
Analysis in Molecular Biology, von Heinje, G., Academic Press, 1987; Sequence
Analysis Primer, Gribskov, M. and Devereux, J., eds., M Stockton Press, New
York, 1991; and Carillo, H., and Lipman, D., SIAM J. Applied Math., 48: 1073
(1988)). Methods commonly employed to determine identity between sequences
include, but are not limited to those disclosed in Carillo, H., and Lipman, D., SIAM
J. Applied Math., 48:1073 (1988). Preferred methods to determine identity are
designed to give the largest match between the sequences tested. Methods to

determine identity are codified in computer programs. Preferred computer
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program methods to determine identity between two sequences include, but are
not limited to, GCG program package (Devereux, J., et al., Nucleic Acids
Research 12(1): 387 (1984)), BLASTP, BLASTN, and FASTA (Atschul, S.F. et al,,
J. Molec. Biol. 215: 403 (1990)).

ISOLATED means separated "by the hand of man" from its natural state;i.e.,
that, if it occurs in nature, it has been changed or removed from its original
environment, or both. For example, a naturally occurring polynucleotide or a
polypeptide naturally present in a living organism in its natural state is not “isolated,”
but the same polynucleotide or polypeptide separated from the coexisting materials
of its natural state is "isolated", as the term is employed herein. As part of or
following isolation, such polynucleotides can be joined to other polynucleotides, such
as DNAs, for mutagenesis, to form fusion proteins, and for propagation or expression
in a host, for instance. The isolated polynucleotides, alone or joined to other
polynucleotides such as vectors, can be introduced into host cells, in culture or in
whole organisms. Introduced into host cells in culture or in whole organisms, such
DNAs still would be isolated, as the term is used herein, because they would not be
in their naturally occurring form or environment. Similarly, the polynucleotides and
polypeptides may occur in a composition, such as a media formulations, solutions for
introduction of polynucleotides or polypeptides, for example, into cells, compositions
or solutions for chemical or enzymatic reactions, for instance, which are not naturally
occurring compositions, and, therein remain isolated polynucleotides or polypeptides
within the meaning of that term as it is employed herein.

POLYNUCLEOTIDE(S) generally refers to any polyribonucleotide or
polydeoxribonucleotide, which may be unmodified RNA or DNA or modified RNA or
DNA. Thus, for instance, polynucleotides as used herein refers to, among others,
single-and double-stranded DNA, DNA that is a mixture of single- and double-
stranded regions or single-, double- and triple-stranded regions, single- and double-
stranded RNA, and RNA that is mixture of single- and double-stranded regions,
hybrid molecules comprising DNA and RNA that may be single-stranded or, more
typically, double-stranded, or triple-stranded, or a mixture of single- and double-
stranded regions. In addition, polynucleotide as used herein refers to triple-stranded
regions comprising RNA or DNA or both RNA and DNA. The strands in such
regions may be from the same molecule or from different molecules. The regions
may include all of one or more of the molecules, but more typically involve only a
region of some of the molecules. One of the molecules of a triple-helical region often
is an oligonucleotide. As used herein, the term polynucleotide includes DNAs or
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RNAs as described above that contain one or more modified bases. Thus,DNAs or
RNAs with backbones modified for stability or for other reasons are "polynucleotides”
as that term is intended herein. Moreover, DNAs or RNAs comprising unusual
bases, such as inosine, or modified bases, such as tritylated bases, to name just two
examples, are polynucleotides as the term is used herein. It will be appreciated that
a great variety of modifications have been made to DNA and RNA that serve many -
useful purposes known to those of skill in the art. The term polynucleotide as it is
employed herein embraces such chemically, enzymatically or metabolically modified
forms of polynucleotides, as well as the chemical forms of DNA and RNA
characteristic of viruses and cells, including simple and complex cells, inter alia. The
term polynucleotide also embraces short polynucleotides often referred to as
oligonucleotide(s). “Polynucleotide” and “nucleic acid” are often used
interchangeably herein..

POLYPEPTIDES, as used herein, includes all polypeptides as described
below. The basic structure of polypeptides is well known and has been described in
innumerable textbooks and other publications in the art. In this context, the term is
used herein to refer to any peptide or protein comprising two or more amino acids
joined to each other in a linear chain by peptide bonds. As used herein, unless
otherwise indicated, the term refers to both short chains, which also commonly are
referred to in the art as peptides, oligopeptides and oligomers, for example, and to
longer chains, which generally are referred to in the art as proteins, of which there
are many types. It will be appreciated that polypeptides often contain amino acids
other than the 20 amino acids commonly referred to as the 20 naturally occurring
amino acids, and that many amino acids, including the terminal amino acids, may be
modified in a given polypeptide, either by natural processes, such as processing and
other post-translational modifications, but also by chemical modification techniques
which are well known to the art. Even the common modifications that occur naturally
in polypeptides are too numerous to list exhaustively here, but they are well
described in basic texts and in more detailed monographs, as well as in a
voluminous research literature, and they are well known to those of skill in the art.
Among the known modifications which may be present in polypeptides of the present
are, to name an illustrative few, acetylation, acylation, ADP-ribosylation, amidation,
covalent attachment of flavin, covalent attachment of aheme moiety, covalent
attachment of a nucleotide or nucleotide derivative, covalent attachment of a lipid or
lipid derivative, covalent attachment of phosphotidylinositol, cross-linking, cyclization,
disulfide bond formation, demethylation, formation of covalent cross-links, formation
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of cystine, formation of pyroglutamate, formylation, gamma-carboxylation,
glycosylation, GPI anchor formation, hydroxylation, iodination, methylation,
myristoylation, oxidation, proteolytic processing, phosphorylation, prenylation,
racemization, selenoylation, sulfation, transfer-RNA mediated addition of amino
acids to proteins such as arginylation, and ubiquitination. Such modifications are
well known to those of skill and have been described in great detail in the scientific
literature. Several particularly common modifications, glycosylation, lipid attachment,
sulfation, gamma-carboxylation of glutamic acid residues, hydroxylation and ADP-
ribosylation, for instance, are described in most basic texts, such as, for instance
PROTEINS - STRUCTURE AND MOLECULAR PROPERTIES 2nd Ed., T. E.
Creighton, W. H. Freeman and Company, New York (1993). Many detailed reviews
are available on this subject, such as, for example, those provided by Wold, F.,
Posttranslational Protein Modifications: Perspectives and Prospects, pgs. 1-12 in
POSTTRANSLATIONAL COVALENT MODIFICATION OF PROTEINS B. C.
Johnson, Ed., Academic Press, New York (1983); Seifter et al., Meth. Enzymol.
182:626-646 (1990) and Rattan et al., Protein Synthesis: Posttranslational
Modifications and Aging, Ann. N.Y. Acad. Sci. 663: 48-62 (1992). It will be
appreciated, as is well known and as noted above, that polypeptides are not always
entirely linear. For instance, polypeptides may be generally as a result of
posttranslational events, including natural processing event and events brought
about by human manipulation which do not occur naturally. Circular, branched and
branched circular polypeptides may be synthesized by non-translation natural
process and by entirely synthetic methods, as well. Modifications can occur
anywhere in a polypeptide, including the peptide backbone, the amino acid side-
chains and the amino or carboxyl termini. In fact, blockage of the amino or carboxyl
group in a polypeptide, or both, by a covalent modification, is common in naturally
occurring and synthetic polypeptides and such modifications may be present in
polypeptides of the present invention, as well. For instance, the amino terminal
residue of polypeptides made in E. coli or other cells, prior to proteolytic processing,
almost invariably will be N-formylmethionine. During post-translational modification
of the peptide, a methionine residue at the NH,-terminus may be deleted.
Accordingly, this invention contemplates the use of both the methionine-containing
and the methionineless amino terminal variants of the protein of the invention.
The modifications that occur in a polypeptide often will be a function of how it is
made. For polypeptides made by expressing a cloned gene in a host, for instance,
the nature and extent of the modifications in large part will be determined by the host
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cell posttranslational modification capacity and the modification signals present in the
polypeptide amino acid sequence. For instance, as is well known, glycosylation

often does not occur in bacterial hosts such as, for example, E. coli. Accordingly,
when glycosylation is desired, a polypeptide should be expressed in aglycosylating
host, generally a eukafyotic cell. Insect cell often carry out the same
posttranslational glycosylations as mammalian cells and, for this reason, insect cell
expression systems have been developed to express efficiently mammalian proteins
having native patterns of glycosylation, inter alia. Similar considerations apply to
other modifications. It will be appreciated that the same type of modification may be
present in the same or varying degree at several sites in a given polypeptide. Also, a
given polypeptide may contain many types of modifications. In general, as used
herein, the term polypeptide encompasses all such modifications, particularly those
that are present in polypeptides synthesized recombinantly by expressing a
polynucleotide in a host cell.

VARIANT(S) of polynucleotides or polypeptides, as the term is used herein,
are polynucleotides or polypeptides that differ from a reference polynucleotide or
polypeptide, respectively. Variants in this sense are described below and elsewhere
in the present disclosure in greater detail. (1) A polynucleotide that differs in
nucleotide sequence from another, reference polynucleotide. Generally, differences
are limited so that the nucleotide sequences of the reference and the variant are
closely similar overall and, in many regions, identical. As noted below, changes in
the nucleotide sequence of the variant may be silent. That is, they may not alter the
amino acids encoded by the polynucleotide. Where alterations are limited to silent
changes of this type a variant will encode a polypeptide with the same amino acid
sequence as the reference. Also as noted below, changes in the nucleotide
sequence of the variant may alter the amino acid sequence of a polypeptide
encoded by the reference polynucleotide. Such nucleotide changes may result in
amino acid substitutions, additions, deletions, fusions and truncations in the
polypeptide encoded by the reference sequence, as discussed below. (2 A
polypeptide that differs in amino acid sequence from another, reference polypeptide.
Generally, differences are limited so that the sequences of the reference and the
variant are closely similar overall and, in many regions, identical. A variant and
reference polypeptide may differ in amino acid sequence by one or more
substitutions, additions, deletions, fusions and truncations, which may be present in

any combination.
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Techniques are available to evaluate temporal gene expression in
bacteria, particularly as it applies to viability under laboratory and host infection
conditions. A number of methods can be used to identify genes which are
essential to survival per se, or essential to the establishment/maintenance of an
infection. ldentification of expression of a sequence by one of these methods
yields additional information about its function and permits the selection of such
sequence for further development as a screening target. Briefly, these
approaches include:

1) Signature Tagged Mutagenesis (STM)

This technique is described by Hensel et al., Science 269: 400-403(1995),
the contents of which is incorporated by reference for background purposes.
Signature tagged mutagenesis identifies genes necessary for the
establishment/maintenance of infection in a given infection model.

The basis of the technique is the random mutagenesis of target organism
by various means (e.g., transposons) such that unique DNA sequence tags are
inserted in close proximity to the site of mutation. The tags from a mixed
population of bacterial mutants and bacteria recovered from an infected host are
detected by amplification, radiolabeling and hybridization analysis. Mutants
attenuated in virulence are revealed by absence of the tag from the pool of
bacteria recovered from infected hosts.

In Streptococcus pneumoniae, because the transposon system is less well
developed, a more efficient way of creating the tagged mutants is to use the
insertion-duplication mutagenesis technique as described by Morrison et al., J.
Bacteriol. 159:870 (1984) the contents of which is incorporated by reference for
background purposes."

2) In Vivo Expression Technology (IVET)

This technique is described by Camilli et al., Proc. Natl. Acad. Sci. USA.
91:2634-2638 (1994), the contents of which is incorporated by reference for
background purposes. IVET identifies genes up-regulated during infection when
compared to laboratory cultivation, implying an important role in infection.
Sequences identified by this technique are implied to have a significant role in
infection establishment/maintenance.

In this technique random chromosomal fragments of target organism are
cloned upstream of a promoter-less reborter gene in a plasmid vector. The pool is
introduced into a host and at various times after infection bacteria may be

recovered and assessed for the presence of reporter gene expression. The
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chromosomal fragment carried upstream of an expressed reporter gene should
carry a promoter or portion of a gene normally upregulated during infection.
Sequencing upstream of the reporter gene allows identification of the up regulated
gene.

3) Differential display

This technique is described by Chuang et al., J. Bacteriol. 175:2026-2036
(1993), the contents of which is incorporated by reference for background
purposes. This method identifies those genes which are expressed in an
organism by identifying mRNA present using randomly-primed RT-PCR. By
comparing pre-infection and post infection profiles, genes up and down regulated
during infection can be identified and the RT-PCR product sequenced and
matched to library sequences.

4) Generation of conditional lethal mutants by transposon mutagenesis.

This technique, described by de Lorenzo, V. et al., Gene 123:17-24
(1993); Neuwald, A. F. et al., Gene 125: 69-73(1993); and Takiff, H. E. et al.,

J. Bacteriol. 174:1544-1553(1992), the contents of which is incorporated by
reference for background purposes, identifies genes whose expression are
essential for cell viability.

In this technique transposons carrying controllable promoters, which
provide transcription outward from the transposon in one or both directions, are
generated. Random insertion of these transposons into target organisms and
subsequent isolation of insertion mutants in the presence of inducer of promoter
activity ensures that insertions which separate promoter from coding region of a
gene whose expression is essential for cell viability will be recovered.
Subsequent replica plating in the absence of inducer identifies such insertions,
since they fail to survive. Sequencing of the flanking regions of the transposon
allows identification of site of insertion and identification of the gene disrupted.
Close monitoring of the changes in cellular processes/morphology during growth
in the absence of inducer yields information on likely function of the gene. Such
monitoring could include flow cytometry (cell division, lysis, redox potential, DNA
replication), incorporation of radiochemically labeled precursors into DNA, RNA,
protein, lipid, peptidoglycan, monitoring reporter enzyme gene fusions which
respond to known cellular stresses.

5) Generation of conditional lethal mutants by chemical mutagenesis.
This technique is described by Beckwith, J., Methods in Enzymology 204:
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3-18(1991), the contents of which are incorporated herein by reference for
background purposes. In this technique random chemical mutagenesis of target
organism, growth at temperature other than physiological temperature (permissive
temperature) and subsequent replica plating and growth at different temperature
(e.g. 42°C to identify ts, 25°C to identify cs) are used to identify those isolates
which now fail to grow (conditional mutants). As above close monitoring of the
changes upon growth at the non-permissive temperature yields information on the
function of the mutated gene. Complementation of conditional lethal mutation by
library from target organism and sequencing of complementing gene allows
matching with library sequences.

Each of these techniques may have advantages or disadvantages
depending on the particular application. The skilled artisan would choose the
approach that is the most relevant with the particular end use in mind. For
example, some genes might be recognised as essential for infection but in reality
are only necessary for the initiation of infection and so their products would
represent relatively unattractive targets for antibacterials developed to cure
established and chronic infections.

6) RT-PCR

Bacterial messenger RNA, preferably that of S. epidermidis, is isolated
from bacterial infected tissue e.g. 48 hour murine lung infections, and the amount
of each mRNA species assessed by reverse transcription of the RNA sample
primed with random hexanucleotides followed by PCR with gene specific primer
pairs. The determination of the presence and amount of a particular mMRNA
species by quantification of the resultant PCR product provides information on the
bacterial genes which are transcribed in the infected tissue. Analysis of gene
transcription can be carried out at different times of infection to gain a detailed
knowledge of gene regulation in bacterial pathogenesis allowing for a clearer
understanding of which gene products represent targets for screens for novel
antibacterials. Because of the gene specific nature of the PCR primers employed
it should be understood that the bacterial MRNA preparation need not be free of
mammalian RNA. This allows the investigator to carry out a simple and quick
RNA preparation from infected tissue to obtain bacterial mMRNA species which are
very short lived in the bacterium (in the order of 2 minute halflives). Optimally the
bacterial mMRNA is prepared from infected murine lung tissue by mechanical
disruption in the presence of TRIzole (GIBCO-BRL) for very short periods of time,
subsequent processing according to the manufacturers of TRIzole reagent and
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DNAase treatment to remove contaminating DNA. Preferably the process is
optimized by finding those conditions which give a maximum amount of bacterial
16S ribosomal RNA, preferably that of S. epidermidis, as detected by probing
Northerns with a suitably labeled sequence specific oligonucleotide probe.
Typically a 5' dye labelled primer is used in each PCR primer pair in a PCR
reaction which is terminated optimally between 8 and 25 cycles. The PCR
products are separated on 6% polyacrylamide gels with detection and
quantification using GeneScanner (manufactured by ABI).

Use of the of these technologies when applied to the sequences of the
present invention enables identification of bacterial proteins expressed during

infection, inhibitors of which would have utility in anti-bacterial therapy.

Polynucleotides

The present invention relates to novel polynucleotides and novel
polypeptides of S. epidermidis, among other things, as described below. The
invention particularly relates to the nucleotide sequences set forth in the
Sequence Listing SEQ ID NOs: 1-3334, typically as odd numbered ID numbers,
and the corresponding deduced amino acid sequences also set forth in the
Sequence Listing SEQ ID NOs:1-3334, typically as even numbered ID numbers.
SEQ ID NOs 1-3334 refer to open reading frames (ORFs). The invention also
relates to consensus polynucleotide sequences from which the ORFs were
extracted. These genomic sequences include the ORFs, intergenic regions and '
ribosomal RNA genes. Such genomic polynucleotides are set forth as SEQ ID
Nos 3335-4464. It will be noted that minor errors in sequencing can occur which
do not depart from the spirit of the invention; S. epidermidis polynucleotides and
polypeptides having any corrected sequences are thus encompassed by this
invention.

Using the information provided herein and known, standard methods, such
as those for cloning and sequencing and those for synthesizing polynucleotides
and polypeptides (see, e.g., Sambrook et al., Molecular Cloning: A Laboratory
Manual, 2d Ed., Cold Spring Harbor Laboratory Press, Cold Spring Harbor, NY
(1989)), one can generate numerous unique fragments, both longer and shorter
than the polynucleotides and polypeptides set forth in the Sequence Listing, of the
S. epidermidis genome and the S. epidermidis coding regions, which are
encompassed by the present invention. To be unique, a fragment must be of
sufficient size to distinguish it from other known nucleic acid sequences, most
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readily determined by comparing any selected S. epidermidis fragment to the
nucelotide sequences in computer databases such as GenBank. Such
comparative searches are standard in the art. Many unique fragments will be S.
epidermidis — specific. Typically, a unique fragment useful as a primer or probe
will be at least about 20 to about 25 nucleotides in length, depending upon the
specific nucleotide content of the sequence. Additionally, fragments can be, for
example, at least about 30, 40, 50, 60, 75, 80, 90, 100, 150, 200, 250, 300, 400,
500 or more nucleotides in length. The nucleic acid fragment can be single,
double or triple stranded, depending upon the purpose for which it is intended.

Additionally, as discussed above and below, modifications can be made to
the S. epidermidis polynucleotides and polypeptides that are encompassed by the
present invention. For example, nucleotide substitutions can be made which do
not affect the polypeptide encoded by the nucleic acid, and thus any
polynucleotide which encodes the polypeptides of this invention is within the
present invention. Additionally, certain amino acid substitutions (and
corresponding nucleotide substitutions to encode them) can be made which are
known in the art to be neutral (Robinson W.E. Jr. and Mitchell, W.m., AIDS 4:
$141-S162 (1990). Such variations may arise naturally as allelic variations (e.g.,
due to genetic polymorphism) or may be produced by human intervention (e.g., by
mutagenesis of cloned DNA sequences), such as induced point, deletion,
insertion and substitution mutations. Minor changes in amino acid sequence are
generally preferred, such as conservative amino acid replacements, small internal
deletions or insertions, and additions or deletions at the ends of the molecules.
Substitutions may be designed based on, for example, the model of Dayhoff, et al.
(in Atlas of Protein Sequence and Structire 1978, Nat'l Biomed. Res. Found.,
Washington D.C.). These modifications can result in changes in the amino acid
sequence, provide silent mutations, modify a restriction site, or provide other
specific mutations. Likewise, such amino acid changes result in a different nucleic
acid encoding the polypeptides and proteins. Thus, alternative polynucleotides,
which are within the parameters of the present invention, are contemplated by
such modifications.

Furthermore, the polynucleotide sequences set forth as SEQ ID Nos: 1-
3334 in the Sequence Listing are open reading frames (ORFs), i.e., coding
regions of S. epidermidis. The polypeptide encoded by each open reading frame
can be deduced, and the molecular weight of the polypeptide thus calculated
using amino acid residue molecular weight values well known in the art. Any
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selected coding region can be functionally linked, using standard techniques such
as standard subcloning techniques, to any desired regulatory sequence, whether
a S. epidermidis regulatory sequence or a heterologous regulatory sequence, or
to a heterologous coding sequence to create a fusion protein, as further described
herein.

Polynucleotides of the present invention may be in the form of RNA, such as
mRNA or cRNA, or in the form of DNA, including, for instance, cDNA and genomic
DNA obtained by cloning or produced by chemical synthetic techniques or by a
combination thereof. The DNA may be triple-stranded, double-stranded or single-
stranded. Single-stranded DNA may be the coding strand, also known as the sense
strand, or it may be the non-coding strand, also referred to as the anti-sense strand.

The coding sequence which encodes a S. epidermidis polypeptide of this
invention may be identical to the coding sequence of a polynucleotide set forth in the
sequence listing. It also may be a polynucleotide with a different sequence which, as
a result of the redundancy (degeneracy) of the genetic code, encodes a S.
epidermidis polypeptide set forth in the segence listing.

Polynucleotides of the present invention which encode a S. epidermidis
polypeptide set forth in the segence listing may include, but are not limited to, the
coding sequence for a mature polypeptide, by itself; the coding sequence for a
mature polypeptide and additional coding sequences, such as those encoding a
leader or secretory sequence, such as a pre-, or pro- or prepro- protein sequence;
the coding sequence of a mature polypeptide, with or without the aforementioned
additional coding sequences, together with additional, non-coding sequences,
including for example, but not limited to non-coding 5’ and 3’ sequences, such as the
transcribed, non-translated sequences that play a role in transcription (including
termination signals, for example), ribosome binding, MRNA stability elements, and
additional coding sequence which encode additional amino acids, such as those
which provide additional functionalities. Thus, for instance, a polypeptide may be
fused to a marker sequence, such as a peptide, which facilitates purification of the
fused polypeptide. In certain embodiments of this aspect of the invention, the
marker sequence is a hexa-histidine peptide, such as the tag provided in the pQE
vector (Qiagen, Inc.), among others, many of which are commercially available. As
described in Gentz et al., Proc. Natl. Acad. Sci., USA 86: 821-824 (1989), for
instance, hexa-histidine provides for convenient purification of the fusion protein.

The HA tag may also be used to create fusion proteins and corresponds to an
epitope derived of influenza hemagglutinin protein, which has been described by
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Wilson et al., Cell 37: 767 (1984), for instance. Polynucleotides of the invention also
include, but are not limited to, polynucleotides comprising a structural gene and its
naturally associated genetic elements.

In accordance with the foregoing, the term "polynucleotide encoding a
polypeptide" as used herein encompasses polynucleotides which include a
sequence encoding a polypeptide of the present invention, particularly a polypeptide
having a S.epidermidis amino acid sequence set forth in the Sequence Listing. The
term encompasses polynucleotides that include a single continuous region or
discontinuous regions encoding the polypeptide (for example, interrupted by
integrated phage or insertion sequence or editing) together with additional regions,
that also may contain coding and/or non-coding sequences.

The present invention further relates to variants of the herein above
described polynucleotides which encode for fragments, analogs and derivatives of
the polypeptide having a deduced S. epidermidis amino acid sequence set forth in
the Sequence Listing. A variant of the polynucleotide may be a naturally occurring

. variant such as a naturally occurring allelic variant, or it may be a variant that is not

known to occur naturally. Such non-naturally occurring variants of the polynucleotide
may be made by mutagenesis techniques, including those applied to
polynucleotides, cells or organisms.

Among variants in this regard are variants that differ from he aforementioned
polynucleotides by nucleotide substitutions, deletions or additions. The substitutions,
deletions or additions may involve one or more nucleotides. The variants may be
altered in coding or non-coding regions or both. Alterations in the coding regions
may produce conservative or non-conservative amino acid substitutions, deletions or
additions. Preferred are polynucleotides encoding a variant, analog, derivative or
fragment, or a variant, analogue or derivative of a fragment, which have a S.
epidermidis sequence as set forth in the Sequence Listing, in which several, a few, 5
to 10, 1to 5, 1 to 3, 2, 1 or no amino acid(s) is substituted, deleted or added, in any
combination. Especially preferred among these are silent substitutions, additions
and deletions, which do not alter the properties and activities of theS.epidermidis
polypeptides set forth in the Sequence Listing. Also especially preferred in this
regard are conservative substitutions.

Further preferred embodiments of the invention are polynucleotides that
are at least 70% identical over their entire length to a polynucleotide encoding a
polypeptide having an amino acid sequence set forth in the Sequence Listing, and
polynucleotides which are complementary to such polynucleotides. Alternatively,
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most highly preferred are polynucleotides that comprise a region that is at least
80% or at least 85% identical over their entire length to a polynucleotide encoding
a S. epidermidis polypeptide set forth in the Sequence Listing, including
complementary polynucleotides. In this regard, polynucleotides at least 90%,
91%, 92%, 93%, 94%, 95%, or 96% identical over their entire length to the same
are particularly preferred, and among these particularly preferred polypeptides,
those with at least 95% are especially preferred. . Furthermore, those with at least
97% are highly preferred among those with at least 95%, and among these, those
with at least 98% and at least 99% are particularly highly preferred, with at least 99%
or 99.5% being the more preferred. .

Preferred embodiments in this respect, moreover, are polynucleotides which
encode polypeptides which retain substantially the same biological function or
activity as the mature polypeptide encoded by the DNA set forth in the Sequence
Listing.

The present invention further relates to polynucleotides that hybridize to the
herein above-described sequences. In this regard, the present invention especially
relates to polynucleotides which hybridize under stringent conditions to the herein
above-described polynucleotides. Stringent conditions are typically selective
conditions. As herein used, the term "stringent conditions" means hybridization will
occur only if there is at least 95% and preferably at least 97% identity between the
sequences. For a specific sequence, stringent conditions can be determined
empirically according to the nucleotide content, as is known in the art. For example,
a typical example of stringent conditions is hybridization of a 48mer having 55% GC
content at 42°C in 50% formamide and 750 mM NaCl followed by washing at 55°C in
15 mM NaCl and 0.1% SDS. ‘

As discussed additionally herein regarding polynucleotide assays of the
invention, for instance, polynucleotides of the invention as discussed above, may be
used as a hybridization probe for RNA, cDNA and genomic DNA to isolate full-length
cDNAs and genomic clones encoding polypeptides of the present invention and to
isolate cDNA and genomic clones of other genes that have a high sequence
similarity to the polynucleotides of the present invention. Such probes generally will
comprise at least 15 bases. Preferably, such probes will have at least 20, at least 25
or at least 30 bases, and may have at least 50 bases. Particularly preferred probes
will have at least 30 bases, and will have 50 bases or less, such as 30, 35, 40, 45, or
50 bases.
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For example, the coding region of the polynucleotide of the present
invention may be isolated by screening using the known DNA sequence to
synthesize an oligonucleotide probe. A labeled oligonucleotide having a sequence
complementary to that of a gene of the present invention is then used to screen a
library of cDNA, genomic DNA or mRNA to determine to which members of the
library the probe hybridizes.

The polynucleotides and polypeptides of the present invention may be
employed as reagents and materials for development of treatments of and
diagnostics for disease, particularly human disease, as further discussed herein
relating to polynucleotide assays, inter alia.

The polynucleotides of the present invention that are oligonucleotides can be
used in the processes herein as described, but preferably for PCR, to determine
whether or not the S. epidermidis genes identified herein in whole or in part are
present and/or transcribed in infected tissue such as blood. It is recognized that
such sequences will also have utility in diagnosis of the stage of infection and type
of infection the pathogen has attained.

The polynucleotides may encode a polypeptide which is the mature protein
plus additional amino or carboxyl-terminal amino acids, or amino acids interior to the
mature polypeptide (when the mature form has more than one polypeptide chain, for
instance). Such sequences may play a role in processing of a protein from precursor
to a mature form, may allow protein transport, may lengthen or shorten protein half-
life or may facilitate manipulation of a protein for assay or production, among other
things. As generally is the case in vivo, the additional amino acids may be
processed away from the mature protein by cellular enzymes.

A precursor protein, having the mature form of the polypeptide fused to one
or more prosequences may be an inactive form of the polypeptide. When
prosequences are removed such inactive precursors generally are activated. Some
or all of the prosequences may be removed before activation. Generally, such
precursors are called proproteins.

The present invention additionally contemplates polynucleotides functionally
encoding fusion polypeptides wherein the fusion polypeptide comprises a fragment
of a S. epidermidis polypeptide and one or more polypeptide(s) derived from another
S. epidermidis polypeptide or from another organism or a syntheticpolyamino acid
sequence. Such polynucleotides may or may not encode amino acid sequences to
facilitate cleavage of the S.epidermidis polypeptide from the other polypeptide(s)
under appropriate conditions.
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In sum, a polynucleotide of the present invention may encode a mature
protein, a mature protein plus a leader sequence (which may be referred to as a
preprotein), a precursor of a mature protein having one ormore prosequences
which are not the leader sequences of a preprotein, or a preproprotein, which is a
precursor to a proprotein, having a leader sequence and one or more prosequences,
which generally are removed during processing steps that produce active and

mature forms of the polypeptide.

Polypeptides

The present invention further relates to peptides, polypeptides and
proteins (collectively referred to as “polypeptides”)of S. epidermidis. The amino
acid sequence of these polypeptdes is set forth in the Sequence Listing.

The invention also relates to fragments, analogs and derivatives of these
polypeptides. The terms "fragment,” "derivative" and "analog" when referring to a
polypeptide whose amino acid sequence is set forth in the Sequence Listing, means
a polypeptide which retains essentially the same biological function or activity as
such polypeptide. Thus, an analog includes a proprotein which can be activated by
cleavage of the proprotein portion to produce an active mature polypeptide.

The fragment, derivative or analog of the polypeptide of the present
invention may be (i) one in which one or more of the amino acid residues are
substituted with a conserved or non-conserved amino acid residue (preferably a
conserved amino acid residue) and such substituted amino acid residue may or may
not be one encoded by the genetic code, or (ii) one in which one or more of the
amino acid residues includes a substituent group, or (iii) one in which the mature
polypeptide is fused with another compound, such as a compound to increase the
half-life of the polypeptide (for example, polyethylene glycol), or (iv) one in which the
additional amino acids are fused to the mature polypeptide, such as a leader or
secretory sequence or a sequence which is employed for purification of the mature
polypeptide or a proprotein sequence. Such fragments, derivatives and analogs are
deemed to be within the scope of those skilled in the art from the teachings herein.

Among the particularly preferred embodiments of the invention in this regard
are polypeptides set forth in the Sequence Listing, variants, analogs, derivatives and
fragments thereof, and variants, analogs and derivatives of the fragments.
Additionally, fusion polypeptides comprising such polypeptides, variants, analogs,
derivatives and fragments thereof, and variants, analogs and derivatives of the

fragmants, in addition to a heterologous polypeptide, are contemplated by the
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present invention . Such fusion polypeptides and proteins, as well as
polynucleotides encoding them, can readily be made using standard technigues,
including standard recombinant techniques for producing and expressing a
recombinant polynucleic acid encoding a fusion protein.

A;ndo/gr—j 7 "erred variants are those that vary from a reference by
conservative amino acid substitutions. Such substitutions are those that substitute a
given amino acid in a polypeptide by another amino acid of like characteristics.
Typically seen as conservative substitutions are the replacements, one for another,
among the aliphatic amino acids Ala, Val, Leu and lle; interchange of the hydroxyl
residues Ser and Thr, exchange of the acidic residues Asp and Glu, substitution
between the amide residues Asn and GIn, exchange of the basic residues Lys and
Arg and replacements among the aromatic residues Phe, Tyr.

Further particularly preferred in this regard are variants, analogs, derivatives
and fragments, and variants, analogs and derivatives of the fragments, having the
amino acid sequence of any polypeptide aet forth ing the Sequence Listing, in which
several, afew, 5t0 10, 1to 5, 1to 3, 2, 1 or no amino acid residues are substituted,
deleted or added, in any combination. Especially preferred among these are silent
substitutions, additions and deletions, which do not alter the properties and activities
of the polypeptide of the present invention. Also especially preferred in this regard
are conservative substitutions. Most highly preferred are polypeptides having an
amino acid sequence set forth in the Sequence Listing without substitutions.

The polypeptides and polynucleotides of the present invention are preferably
provided in an isolated form, and preferably are purified to homogeneity.

The polypeptides of the present invention include any polypeptide set forth in
the Sequence Listing (in particular a mature polypeptide) as well as polypeptides
which have at least 70% identity to a polypeptide set forth in the Sequence Listing,
preferably at least 80% or 85% identity to a polypeptide set forth in the Sequence
Listing, and more preferably at least 90% similarity (more preferably at least 90%
identity) to a polypeptide set forth in the Sequence Listing and still more preferably at
least 95%, 96%, 97%, 98%, 99%, or 99.5% similarity (still more preferably at least
95%, 96%, 97%, 98%, 99%, or 99.5% identity) to a polypeptide set forth in the
Sequence Listing and also include portions of such polypeptides with such portion of
the polypeptide generally containing at least 30 amino acids and more preferably at
least 50 amino acids, such as 30, 35, 40, 45 or 50 amino acids.

Fragments or portions of the polypeptides of the present invention may be
employed for producing the corresponding full-length polypeptide by peptide
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synthesis; therefore, the fragments may be employed as intermediates for producing
the full-length polypeptides. Fragments or portions of the polynucleotides of the
present invention may be used to synthesize full-length polynucleotides of the
present invention.

Fragments

Also among preferred embodiments of this aspect of the present invention
are polypeptides comprising fragments of the polypeptide having the amino acid
sequence set forth in the Sequence Listing, and fragments of variants and
derivatives of the polypeptides set forth in the Sequence Listing.

In this regard a fragment is a polypeptide having an amino acid sequence
that entirely is the same as part but not all of the amino acid sequence of the
aforementioned S. epidermidis polypeptides and variants or derivatives thereof.

Such fragments may be "free-standing," i.e., not part of or fused to other
amino acids or polypeptides, or they may be comprised within a larger polypeptide of
which they form a part or region. When comprised within a larger polypeptide, the
presently discussed fragments most preferably form a single continuous region.
However, several fragments may be comprised within a single larger polypeptide.
For instance, certain preferred embodiments relate to a fragment ofa polypeptide of
the present invention comprised within a precursor polypeptide designed for
expression in a host and having heterologous pre and pro-polypeptide regions fused
to the amino terminus of the fragment and an additional region fused to the carboxyl
terminus of the fragment. Therefore, fragments in one aspect of the meaning
intended herein, refers to the portion or portions of a fusion polypeptide or fusion
protein derived from a polypeptide of the present invention.

Representative examples of polypeptide fragments of the invention, include,
for example, in any selected polypeptide, fragments from about amino acid number
1-20, 21-40, 41-60, 61-80, 81-100, and 101-200, 201-300, or, at the COOH-terminal
end, the C-terminal 20 amino acids, the C-terminal 30 amino acids, the C-terminal 40
amino acids, the C-terminal 50 amino acids, and any combination of these -
fragments, such as fragment from about amino acid number 1-40, 1-60, 21-60, 41-
80, 61-100, and the like.

In this context "about" herein includes the particularly recited ranges larger or
smaller by several, a few, 5, 4, 3, 2 or 1 amino acid at either extreme or at both
extremes.

Preferred fragments of the invention include, for example, truncation
polypeptides including polypeptides having an amino acid sequence set forth in the
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Sequence Listing, or of variants or derivatives thereof, except for deletion of a
continuous series of residues (that is, a continuous region, part or portion) that
includes the amino terminus, or a continuous series of residues that includes the
carboxyl terminus or, as in double truncation mutants, deletion of two continuous
series of residues, one including the amino terminus and one including the carboxyl
terminus. Fragments having the size ranges set out above also are preferred
embodiments of truncation fragments, which are especially preferred among
fragments generally. Degradation forms of the polypeptides of the invention in a
host cell are also preferred.

Also preferred in this aspect of the invention are fragments characterized by
structural or functional attributes of the polypeptide of the present invention
Preferred embodiments of the invention in this regard include fragments that
comprise alpha-helix and alpha-helix forming regions, beta-sheet and beta-sheet-
forming regions, tum and turn-forming regions, coil and coil-forming regions,
hydrophilic regions, hydrophobic regions, alpha amphipathic regions, beta
amphipathic regions, flexible regions, surface-forming regions, substrate binding
region, and high antigenic index regions of the polypeptide of the present invention,
and combinations of such fragments.

Preferred regions are those that mediate activities of the polypeptide of the
present invention. Most highly preferred in this regard are fragments that have a
chemical, biological or other activity of the polypeptide of the present invention,
including those with a similar activity or an improved activity, or with a decreased
undesirable activity. Particularly preferred are fragments comprising receptors or
domains of enzymes that confer a function essential for viability of S.epidermidis or
the ability to cause disease in humans. Further preferred polypeptide fragments are
those that comprise or contain antigenic orimmunogenic determinants in an animal,
especially in a human.

It will be appreciated that the invention also relates to, among others,
polynucleotides encoding the aforementioned fragments, polynucleotides that
hybridize to polynucleotides encoding the fragments, particularly those that hybridize
under stringent conditions, and polynucleotides, such as PCR primers, for amplifying
polynucleotides that encode the fragments. In these regards, preferred
polynucleotides are those that correspond to the preferred fragments, as discussed

above.
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Vectors, host cells, expression

The present invention also relates to vectors which comprise a
polynucleotide or polynucleotides of the present invention, host cells which are
genetically engineered with vectors of the invention and the production of
polypeptides of the invention by recombinant techniques.

Host cells can be genetically engineered to incorporate polynucleotides and
express polypeptides of the present invention. Introductionof a polynucleotides into
the host cell can be effected by calcium phosphatetransfection, DEAE-dextran
mediated transfection, transvection, microinjection, cationic lipid-mediated
transfection, electroporation, transduction, scrape loading, ballistic introduction,
infection or other methods. Such methods are described in many standard
laboratory manuals, such as Davis et al, BASIC METHODS IN MOLECULAR
BIOLOGY, (1986) and Sambrook et al., MOLECULAR CLONING: A LABORATORY
MANUAL, 2nd Ed., Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y.
(1989).

Polynucleotide constructs in host cells can be used in a conventional manner
to produce the gene product encoded by the recombinant sequence. Alternatively,
the polypeptides of the invention can be synthetically produced by conventional
peptide synthesizers.

Mature proteins can be expressed in mammalian cells, yeast, bacteria, or
other cells under the control of appropriate promoters. Cell-free translation systems
can also be employed to produce such proteins using RNAs derived from the DNA
constructs of the present invention. Appropriate cloning and expression vectors for
use with prokaryotic and eukaryotic hosts are described by Sambrook et al.,
MOLECULAR CLONING: A LABORATORY MANUAL 2nd Ed., Cold Spring Harbor
Laboratory Press, Cold Spring Harbor, N.Y. (1989).

In accordance with this aspect of the invention the vector may be, for
example, a plasmid vector, a single or double-stranded phage vector, a single or
double-stranded RNA or DNA viral vector. Plasmids generally are designated herein
by a lower case p preceded and/or followed by capital letters and/or numbers, in
accordance with standard naming conventions that are familiar to those of skill in the
art. Starting plasmids disclosed herein are either commercially available, publicly
available, or can be constructed from available plasmids by routine application of
well known, published procedures, given the teachings herein. Manyplasmids and
other cloning and expression vectors that can be used in accordance with the

present invention are well known and readily available to those of skill in the art.
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Preferred among vectors, in certain respects, are those for expression of
polynucleotides and polypeptides of the present invention. Generally, such vectors
comprise cis-acting control regions effective for expression in a host operatively
linked to the polynucleotide to be expressed. Appropriate trans-acting factors either
are supplied by the host, supplied by a complementing vector or supplied by the
vector itself upon introduction into the host.

In certain preferred embodiments in this regard, the vectors provide for
specific expression. Such specific expression may be inducible expression or
expression only in certain types of cells or both inducible and cell-specific.
Particularly preferred among inducible vectors are vectors that can be induced for
expression by environmental factors that are easy to manipulate, such as
temperature and nutrient additives. A variety of vectors suitable to this aspect of the
invention, including constitutive and inducible expression vectors for use in
prokaryotic and eukaryotic hosts, are well known and employed routinely by those of
skill in the art.

A great variety of expression vectors can be used to express apolypeptide of
the invention. Such vectors include, émong others, chromosomal, episomal and
virus-derived vectors, e.g., vectors derived from bacterial plasmids, from
bacteriophage, from transposons, from yeast episomes, from insertion elements,
from yeast chromosomal elements, from viruses such asbaculoviruses, papova
viruses, such as SV40, vaccinia viruses, adenoviruses, fowl pox viruses,
pseudorabies viruses and retroviruses, and vectors derived from combinations
thereof, such as those derived from plasmid and bacteriophage genetic elements,
such as cosmids and phagemids, all may be used for expression in accordance with
this aspect of the present invention. Generally, any vector suitable to maintain,
propagate or express polynucleotides to express a polypeptide in a host may be
used for expression in this regard.

The appropriate DNA sequence may be inserted into the vector by any of a
variety of well-known and routine techniques, such as, for example, those set forth in
Sambrook et al., MOLECULAR CLONING, A LABORATORY MANUAL 2nd Ed;
Cold Spring Harbor Laboratory Press, Cold Spring Harbor, New York (1989).

The DNA sequence in the expression vector is operatively linked to
appropriate expression control sequence(s), including, for instance, a promoter to
direct mRNA transcription. Representatives of such promoters include, but are not
limited to, the phage lambda PL promoter, the E. coli lac, trp and tac promoters, the
SV40 early and late promoters and promoters of retroviralLTRs.
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In general, expression constructs will contain sites for transcription initiation
and termination, and, in the transcribed region, aribosome binding site for
translation. The coding portion of the mature transcripts expressed by the constructs
will include a translation initiating AUG at the beginning and a terminationcodon
appropriately positioned at the end of the polypeptide to be translated.

In addition, the constructs may contain control regions that regulate as well
as engender expression. Generally, in accordance with many commonly practiced
procedures, such regions will operate by controlling transcription, such as
transcription factors, repressor binding sites and termination, among others.

Vectors for propagation and expression generally will include selectable
markers and amplification regions, such as, for example, those set forth inSambrook
et al., MOLECULAR CLONING, A LABORATORY MANUAL, 2nd Ed.; Cold Spring
Harbor Laboratory Press, Cold Spring Harbor, New York (1989).

Representative examples of appropriate hosts include bacterial cells, such as
streptococci, staphylococci, E. coli, streptomyces and Bacillus subtilis cells; fungal
cells, such as yeast cells and Aspergillus cells; insect cells such as Drosophila S2
and Spodoptera Sf9 cells; animal cells such as CHO, COS, HelLa, C127, 3T3, BHK,
293 and Bowes melanoma cells; and plant cells.

The following vectors, which are commercially available, are provided by way
of example. Among vectors preferred for use in bacteria are pQE70, pQE60 and
pQE-9, available from Qiagen; pBS vectors, Phagescript vectors, Bluescript vectors,
pNHB8A, pNH16a, pNH18A, pNH46A, available from Stratagene; and ptrc99a,
pKK223-3, pKK233-3, pDR540, pRITS available from Pharmacia, and pBR322
(ATCC 37017). Among preferred eukaryotic vectors are pWLNEO, pSV2CAT,
pOG44, pXT1 and pSG available from Stratagene; and pSVK3, pBPV, pMSG and
pSVL available from Pharmacia. These vectors are listed solely by way of illustration
of the many commercially available and well known vectors that are available to
those of skill in the art for use in accordance with this aspect of the present invention.
it will be appreciated that any otherplasmid or vector suitable for, for example,
introduction, maintenance, propagation or expression of a polynucleotide or
polypeptide of the invention in a host may be used in this aspect of the invention.

Promoter regions can be selected from any desired gene using vectors that
contain a reporter transcription unit lacking a promoter region, such as a
chloramphenicol acetyl transferase ("CAT") transcription unit, downstream of
restriction site or sites for introducing a candidate promoter fragment;i.e., a fragment
that may contain a promoter. As is well known, introduction into the vector of a
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promoter-containing fragment at the restriction site upstream of thecat gene
engenders production of CAT activity, which can be detected by standard CAT
assays. Vectors suitable to this end are well known and readily available, such as
pKK232-8 and pCM7. Promoters for expression of polynucleotides of the present
invention include not only well known and readily available promoters, but also
promoters that readily may be obtained by the foregoing technique, using a reporter
gene.

Among known prokaryotic promoters sutable for expression of
polynucleotides and polypeptides in accordance with the present invention are theE.
colilacl and lacZ and promoters, the T3 and T7 promoters, thegpt promoter, the
lambda PR, PL promoters and the trp promoter.

Among known eukaryotic promoters suitable in this regard are the CMV
immediate early promoter, the HSV thymidine kinase promoter, the early and late
SV40 promoters, the promoters of retroviral LTRS, such as those of the Rous
sarcoma virus ("RSV"), and metallothionein promoters, such as the mouse
metallothionein-l promoter.

Recombinant expression vectors will include, for example, origins of
replication, a promoter preferably derived from a highly-expressed gene to direct
transcription of a downstream structural sequence, and a selectable marker to permit
isolation of vector containing cells after exposure to the vector.

Polynucleotides of the invention, encoding the heterologous structural
sequence of a polypeptide of the invention generally will be inserted into the vector
using standard techniques so that it is operably linked to the promoter for expression.
The polynucleotide will be positioned so that the transcription start site is located
appropriately 5' to a ribosome binding site. Theribosome binding site will be 5’ to
the AUG that initiates transiation of the polypeptide to be expressed. Generally,
there will be no other open reading frames that beginwith an initiation codon,
usually AUG, and lie between the ribosome binding site and the initiationcodon.
Also, generally, there will be a translation stop codon at the end of the polypeptide
and there will be a polyadenylation signal in constructs for use in eukaryotic hosts.
Transcription termination signal appropriately disposed at the 3’ end of the
transcribed region may also be included in the polynucleotide construct.

For secretion of the translated protein into the lumen of the endoplasmic
reticulum, into the periplasmic space or into the extracellular environment,
appropriate secretion signals may be incorporated into the expressed polypeptide.
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These signals may be endogenous to the polypeptide or they may beheterologous
signals.

The polypeptide may be expressed in a modified form, such as a fusion
protein, and may include not only secretion signals but also additionalheterologous
functional regions. Thus, for instance, a region of additional amino acids, particularly
charged amino acids, may be added to the N- or C-terminus of the polypeptide to
improve stability and persistence in the host cell, during purification or during
subsequent handling and storage. Also, regions also may be added to the
polypeptide to facilitate purification. Such regions may be removed prior to final
preparation of the polypeptide. The addition of peptide moieties to polypeptides to
engender secretion or excretion, to improve stability or to facilitate purification,
among others, are familiar and routine techniques in the art. A preferred fusion
protein comprises a heterologous region from immunoglobulin that is useful to
solubilize or purify polypeptides. For example, EP-A-O 464 533 (Canadian
counterpart 2045869) discloses fusion proteins comprising various portions of
constant region of immunoglobin molecules together with another protein or part
thereof. In drug discovery, for example, proteins have been fused with antibody
Fc portions for the purpose of high-throughput screening assays to identify
antagonists. See, D. Bennett et al., Journal of Molecular Recognition, Vol. 8 52-58
(1995) and K. Johanson et al., The Journal of Biological Chemistry, Vol. 270, No.
16, pp 9459-9471 (1995).

Cells typically then are harvested by centrifugation, disrupted by physical or
chemical means, and the resulting crude extract retained for further purification.

Microbial cells employed in expression of proteins can be disrupted by any
convenient method, including freeze-thaw cycling, sonication, mechanical disruption,
or use of cell lysing agents; such methods are well known to those skilled in the art.

Mammalian expression vectors may comprise expresssion sequences, such
as an origin of replication, a suitable promoter andenhancer, and also any
necessary ribosome binding sites, polyadenylation regions, splice donor and
acceptor sites, transcriptional termination sequences, and 5' flanking non-transcribed
sequences that are useful or necessary for expression.

The polypeptide can be recovered and purified from recombinant cell
cultures by well-known methods including ammonium sulfate or ethanol precipitation,
acid extraction, anion or cation exchange chromatography, phosphocellulose
chromatography, hydrophobic interaction chromatography, affinity chromatography,
hydroxylapatite chromatography and lectin chromatography. Most preferably, high
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performance liquid chromatography is employed for purification. Well known
techniques for refolding protein may be employed to regenerate active conformation
when the polypeptide is denatured during isolation and or purification.

Polynucleotide assays

This invention is also related to the use of the polynucleotides of the present
invention to detect complementary polynucleotides such as, for example, as a
diagnostic reagent. Detection of complementary nucleotides ina eukaryote,
particularly a mammal, and especially a human, will provide a diagnostic method for
diagnosis of a disease. Eukaryotes (herein also "individual(s)"), particularly
mammals, and especially humans, infected with S. epidermidis may be detected at
the DNA level by a variety of techniques. By selecting regions of nucleic acids that
vary among strains of S. epidermidis, preferred candidates for distinguishing a
specific strain of S. epidermidis can be obtained. Furthermore, by selecting regions
of nucleic acids that vary between S. epidermidis and other organisms, preferred
candidates for distinguishing a S. epidermidis from other organisms can be obtained.
Nucleic acids for diagnosis may be obtained from an infected individual's cells and
tissues, such as bone, blood, muscle, cartilage, and skin. Genomic DNA may be
used directly for detection or may be amplifiedenzymatically by using PCR (Saiki et
al., Nature, 324: 163-166 (1986) prior to analysis. RNA orcDNA may also be used
in the same ways. As an example, PCR primers complementary to the nucleic acid
forming part of the polynucleotide of the present invention can be used to identify
and analyze for its presence and/or expression. Using PCR, characterization of the
strain of S. epidermidis present in a mammal, and especially a human, may be made
by an analysis of the genotype of the prokaryote gene. For example, deletions and
insertions can be detected by a change in size of the amplified product in
comparison to the genotype of a reference sequence. Point mutations can be
identified by hybridizing amplified DNA to radiolabeled RNA or alternatively,
radiolabeled antisense DNA sequences. Perfectly matched sequences can be
distinguished from mismatched duplexes by RNase A digestion or by differences in
melting temperatures.

Sequence differences between a reference gene and genes having
mutations also may be revealed by direct DNA sequencing. In addition, cloned DNA
segments may be employed as probes to detect specific DNA segments. The
sensitivity of such methods can be greatly enhanced by appropriate use of PCR or
another amplification method. For example, a sequencing primer can be used with
double-stranded PCR product or a single-stranded template molecule generated by
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a modified PCR. The sequence determination is performed by conventional
procedures with radiolabeled nucleotide or by automatic sequencing procedures with
fluorescent-tags.

Genetic characterization based on DNA sequence differences may be
achieved by detection of alteration in electrophoretic mobility of DNA fragments in
gels, with or without denaturing agents. Small sequence deletions and insertions
can be visualized by high resolution gel electrophoresis. DNA fragments of different
sequences may be distinguished on denaturing formamide gradient gels in which the
mobilities of different DNA fragments are retarded in the gel at different positions
according to their specific melting or partial melting temperatures (see, e.g., Myers et
al., Science, 230: 1242 (1985)).

Sequence changes at specific locations also may be revealed by nuclease
protection assays, such as RNase and S1 protection or the chemical cleavage
method (e.g., Cotton et al., Proc. Natl. Acad. Sci., USA, 85: 4397-4401 (1985)).

Thus, the detection of a specific DNA sequence may be achieved by
methods such as hybridization, RNase protection, chemical cleavage, direct DNA
sequencing or the use of restriction enzymes, e.g., restriction fragment length
polymorphisms (RFLP) and Southemn blotting of genomic DNA.

In addition to more conventional gel-electrophoresis and DNA sequencing,
mutations also can be detected by in situ analysis.

Cells carrying mutations or polymorphisms in the gene of the present
invention may also be detected at the DNA level by a variety of techniques, to allow
for serotyping, for example. For example, RT-PCR can be used to detect mutations.
It is particularly preferred to use RT-PCR in conjunction with automated detection
systems, such as, for example, GeneScan. RNA or cDNA may also be used for the
same purpose, PCR or RT-PCR. As an example, PCR primers complementary to
the nucleic acid encoding the polypeptide of the present invention can be used to
identify and analyze mutations. The primers may be used to amplify the gene
isolated from the individual such that the gene may then be subject to various
techniques for elucidation of the DNA sequence. In this way, mutations in the DNA
sequence may be diagnosed.

The invention provides a process for diagnosing disease, arising from
infection with S. epidermidis, comprising determining from a sample isolated or
derived from an individual an increased level of expression of a polynucleotide
having the sequence of a polynucleotide set forth in the Sequence Listing.
Increased expression of polynucleotide can be measured using any on of the
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methods well known in the art for the quantitation of polynucleotides, such as, for
example, PCR, RT-PCR, RNase protection, Northern blotting and other
hybridization methods.

Polypeptide assays

The present invention also relates to diagnostic assays such as quantitative
and diagnostic assays for detecting levels of the polypeptide of the present invention
in cells and tissues, including determination of normal and abnormal levels. Thus,
for instance, a diagnostic assay in accordance with the invention for detecting over-
expression of the polypeptide compared to normal control tissue samples may be
used to detect the presence of an infection, for example, and to identify the infecting
organism. Assay techniques that can be used to determine levels of a polypeptide,
in a sample derived from a host are well-known to those of skill in the art. Such
assay methods include radioimmunoassays, competitive-binding assays, Western
Blot analysis and ELISA assays. Among these, ELISAs frequently are preferred. An
ELISA assay initially comprises preparing an antibody specific to the polypeptide,
preferably a monoclonal antibody. In addition, a reporter antibody generally is
prepared which binds to the monoclonal antibody. The reporter antibody is attached
to a detectable reagent such as radioactive, fluorescent or enzymatic reagent, such
as horseradish peroxidase enzyme.

Antibodies

The polypeptides, their fragments or other derivatives, or analogs thereof, or
cells expressing them can be used as animmunogen to produce antibodies thereto.
The present inventibn includes, for example, monoclonal and polyclonal antibodies,
chimeric, single chain, and humanized antibodies, as well asFab fragments, or the
product of an Fab expression library.

Antibodies generated against the polypeptides corresponding to a sequence
of the present invention can be obtained by direct injection of the polypeptides into
an animal or by administering the polypeptides to an animal, preferably anonhuman.
The antibody so obtained will then bind the polypeptide itself. In this manner, even a
sequence encoding only a fragment of the polypeptides can be used to generate
antibodies binding the whole native polypeptides. Such antibodies cén then be used
to isolate the polypeptide from tissue expressing that polypeptide.

For preparation of monoclonal antibodies, any technique known in the art
which provides antibodies produced by continuous cell line cultures can be used.
Examples include various techniques, such as those inKohler, G. and Milstein, C.,
Nature 256: 495-497 (1975); Kozbor et al., Immunology Today 4:72 (1983); Cole et
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al., pg. 77-96 in MONOCLONAL ANTIBODIES AND CANCER THERAPY, Alan R.
Liss, Inc. (1985); U.S. Patent No. 5,545,403; U.S. Patent No. 5,545,405; U.S. Patent
No. 5,654,403; U.S. Patent No. 5,792,838; U.S. Patent No. 5,316,938; U.S. Patent
No. 5,633,162; U.S. Patent No. 5,644,036; U.S. Patent No. 5,858,725.

Techniques described for the production of single chain antibodies (U.S.
Patent No. 4,946,778) can be adapted to produce single chain antibodies to
immunogenic polypeptide products of this invention. Also,transgenic mice, or other
organisms such as other mammals, may be used to express humanized antibodies
to immunogenic polypeptide products of this invention.

Alternatively, phage display technology could be utilized to select antibody
genes with binding activities towards the polypeptide either from repertoires of
PCR amplified v-genes of lymphocytes from humans screened for possessing
anti-Fbp or from naive libraries (McCafferty, J. et al., (1990), Nature 348, 552-554,
Marks, J. et al., (1992) Biotechnology 70, 779-783). The affinity of these
antibodies can also be improved by chain shuffling (Clackson, T. et al., (1991)
Nature 352, 624-628).

If two antigen binding domains are present, each domain may be directed
against a different epitope - termed 'bispecific' antibodies.

The above-described antibodies may be employed to isolate or to identify
clones expressing the polypeptide or purify the polypeptide of the present invention
by attachment of the antibody to a solid support for isolation and/or purification by
affinity chromatography.

Thus, among others, antibodies against the polypeptide of the present
invention may be employed to inhibit and/or treat infections, particularly bacterial
infections and especially infections arising from S. epidermidis.

Polypeptide derivatives include antigenically, epitopically or
immunologically equivalent derivatives which form a particular aspect of this
invention. The term "antigenically equivalent derivative" as used herein
encompasses a polypeptide or its equivalent which will be specifically recognized
by certain antibodies which, when raised to the protein or polypeptide according to
the present invention, interfere with the immediate physical interaction between
pathogen and mammalian host. The term "immunologically equivalent derivative"
as used herein encompasses a peptide or its equivalent which when used in a
suitable formulation to raise antibodies in a vertebrate, the antibodies act to
interfere with the immediate physical interaction between pathogen and

mammalian host.
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The polypeptide, such as an antigenically or immunologically equivalent
derivative or a fusion protein thereof can be used as an antigen to immunize a
mouse or other animal such as a rat or chicken. The fusion protein may provide
stability to the polypeptide. The antigen may be associated, for example by
conjugation, with an immunogenic carrier protein, for example bovine serum
albumin (BSA) or keyhole limpet haemocyanin (KLH). Alternatively, a multiple
antigenic peptide comprising multiple copies of the protein or polypeptide, or an
antigenically or immunologically equivalent polypeptide thereof, may be
sufficiently antigenic to improve immunogenicity so as to obviate the use of a
carrier.

Preferably the antibody or derivative thereof is modified to make it less
immunogenic in the individual. For example, if the individual is human the
antibody may most preferably be "humanized," wherein the complimentarity
determining region(s) of the hybridoma-derived antibody has been transplanted
into a human monoclonal antibody, for example as described in Jones, P. et al.
(1986), Nature 321, 522-525 or Tempest et al.,(1991) Biotechnology 9, 266-273.

The use of a polynucleotide of the invention in genetic immunization will
preferably employ a suitable delivery method such as direct injection of plasmid
DNA into muscle (Wolff et al., Hum Mol Genet 1992, 1:363, Manthorpe et al.,
Hum. Gene Ther. 1963:4, 419), delivery of DNA complexed with specific protein
carriers (Wu et al., J Biol Chem 1989:264,16985), coprecipitation of DNA with
calcium phosphate (Benvenisty & Reshef, PNAS, 1986:83,9551), encapsulation of
DNA in various forms of liposomes (Kaneda et al., Science 1989:243,375),
particle bombardment (Tang et al., Nature 1992, 356:152, Eisenbraun et al., DNA
Cell Biol 1993, 12:791) and in vivo infection using cloned retroviral vectors
(Seeger et al., PNAS 1984:81,58489).

Binding molecules and assays

This invention also provides a method for identification of molecules, such as
binding molecules, that bind to the polypeptide of the present invention. Genes
encoding proteins that bind to the polypeptide can be identified by numerous
methods known to those of skill in the art, for example,ligand panning and FACS
sorting. Such methods are described in many laboratory manuals such as, for
instance, Coligan et al., Current Protocols in Immunology 1(2): Chapter 5 (1991).
Also, a labeled ligand can be photoaffinity linked to a cell extract. Polypeptides of
the invention also can be used to assess the binding capacity of a binding molecule,

in cells or in cell-free preparations.
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" Polypeptides of the invention may also be used to assess the binding or
small molecule substrates and ligands in, for example, cells, cell-free preparations,
chemical libraries, and natural product mixtures. These substrates andligands may
be natural substrates and ligands or may be structural or functional mimetics.

The invention further provides a complex of a pdypeptide and a binding
molecule which comprises a polypeptide as described herein and a binding molecule
capable of modulating the activity of the polypeptide. A complex of this kind can
arise in vivo upon administration to a patient of a binding molecule as described
herein.

Antagonists and agonists - assays and molecules

The invention also provides a method of screening compounds to identify
those which enhance (agonist) or block (antagonist) the function of polypeptides or
polynucleotides of the present invention, such as its interaction with a binding
molecule. The method of screening may involve high-throughput.

For example, to screen for agonists or antagonists, a synthetic reaction mix,
a cellular compartment, such as a membrane, cell envelope or cell wall, or a
preparation of any thereof, may be prepared from a cell that expresses a molecule
that binds to the polypeptide of the present invention. The preparation is incubated
with labeled polypeptide in the absence or the presence of a candidatemolecule
which may be an agonist or antagonist. The ability of the candidate molecule to bind
the binding molecule is reflected in decreased binding of the labeledligand.
Molecules which bind gratuitously, i.e., without inducing the functional effects of the
polypeptide, are most likely to be good antagonists. Molecules that bind well and
elicit functional effects that are the same as or closely related to the polypeptide are
good agonists.

The functional effects of potential agonists and antagonists may by
measured, for instance, by determining activity of a reporter system following
interaction of the candidate molecule with a cell or appropriate cell preparation, and
comparing the effect with that of the polypeptide of the present invention or
molecules that elicit the same effects as the polypeptide. Reporter systems that may
be useful in this regard include but are not limited tocolorimetric labeled substrate
converted into product, a reporter gene that is responsive to changes in the
functional activity of the polypeptide, and binding assays known in the art.

Another example of an assay for antagonists is a competitive assay that
combines the polypeptide of the present invention and a potential antagonist with
membrane-bound binding molecules, recombinant binding molecules, natural
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substrates or ligands, or substrate or ligand mimetics, under appropriate conditions
for a competitive inhibition assay. The polypeptide can be labeled such as by
radioactivity or a colorimetric compound, such that the number of polypeptide
molecules bound to a binding molecule or converted to product can be determined
accurately to assess the effectiveness of the potential antagonist.

Potential antagonists include small organic molecules, peptides, polypeptides
and antibodies that bind to a polypeptide of the invention and thereby inhibit or
extinguish its activity. Potential antagonists also may be small organic molecules, a
peptide, a polypeptide such as a closely related protein or antibody that binds to the
same sites on a binding molecule without inducing functional activity of the
polypeptide of the invention.

Potential antagonists include a small molecule which binds to and occupies
the binding site of the polypeptide thereby preventing binding to cellular binding
molecules, such that normal biological activity is prevented. Examples of small
molecules include but are not limited to small organic molecules, peptides or peptide-
like molecules.

Other potential antagonists include antisense molecules (see Okano, J.
Neurochem. 56: 560 (1991); OLIGODEOXYNUCLEOTIDES AS ANTISENSE
INHIBITORS OF GENE EXPRESSION, CRC Press, Boca Raton, FL (1988), for a
description of these molecules).

Preferred potential antagonists include derivatives of the polypeptide of the
invention.

In a particular aspect, the invention provides the use of the polypeptide,
polynucleotide or inhibitor of the invention to interfere with the initial physical
interaction between a pathogen and mammalian host responsible for sequelae of
infection. In particular the molecules of the invention may be used: i) in the
prevention of adhesion of S. epidermidis to mammalian extracellular matrix
proteins on in-dwelling devices or to extracellular matrix proteins in wounds; ii) to
block protein mediated mammalian cell invasion by, for example, initiating
phosphorylation of mammalian tyrosine kinases (Rosenshine et al., Infect. Immun.
60:2211 (1992)); iii) to block bacterial adhesion between mammalian extracellular
matrix proteins and bacterial proteins which mediate tissue damage; iv) to block
the normal progression of pathogenesis in infections initiated other than by the
implantation of in-dwelling devices or by other surgical techniques.

Each of the DNA coding sequences provided herein may be used in the

discovery and development of antibacterial compounds. The encoded protein
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upon expression can be used as a target for the screening of antibacterial drugs.
Additionally, the DNA sequences encoding the amino terminal regions of the
encoded protein or Shine-Delgarno or other translation facilitating sequences of
the respective mRNA can be used to construct antisense sequences to control the
expression of the coding sequence of interest.

The antagonists and agonists may be employed, for instance, to inhibit
diseases arising from infection with Staphylococcus, especially S. epidermidis, such
as sepsis and endocarditis.

Vaccines

Another aspect of the invention relates to a method for inducing an
immunological response in an individual, particularly a mammal, which comprises
inoculating the individual with the polypeptide of the invention, or a fragment or
variant thereof, adequate to produce antibody to protect said individual from
infection, particularly bacterial infection and most particularly Staphylococcus
infections. Yet another aspect of the invention relates to a method of inducing
immunological response in an individual which comprises, through gene therapy
or otherwise, délivering a nucleic acid functionally encoding the polypeptide, or a
fragment or a variant thereof, for expressing the polypeptide, or a fragment or a
variant thereof in vivo in order to induce an immunological response to produce
antibodies or a cell mediated T cell response, either cytokine-producing T cells or
cytotoxic T cells, to protect said individual from disease, whether that disease is
already established within the individual or ndt. One way of administering the
gene is by accelerating it into the desired cells as a coating on particles or
otherwise.

A further aspect of the invention relates to an immunological composition
which, when introduced into a host capable of having induced within it an
immunological response, induces an immunological response in such host,
wherein the composition comprises recombinant DNA which codes for and
expresses an antigen of the polypeptide of the present invention. The
immunological response may be used therapeutically or prophylactically and may
take the form of antibody immunity or cellular immunity such as that arising from
CTL or CD4+ T cells.

The polypeptide of the invention or a fragment thereof may be fused with
co-protein which may not by itself produce antibodies, but is capable of stabilizing
the first protein and producing a fused protein which will have immunogenic and
protective properties. This fused recombinant protein preferably further comprises
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an antigenic co-protein, such as Glutathione-S-transferase (GST) or beta-
galactosidase, relatively large co-proteins which solubilise the protein and
facilitate production and purification thereof. Moreover, the co-protein may act as
an adjuvant in the sense of providing a generalized stimulation of the immune
system. The co-protein may be attached to either the amino or carboxy terminus
of the first protein.

Provided by this invention are compositions, particularly vaccine
compositions, and methods comprising the polypeptides or polynucleotides of the
invention and immunostimulatory DNA sequences, such as those described in
Sato, Y. et al. Science 273: 352 (1996).

Also, provided by this invention are methods using the described
polynucleotide or particular fragments thereof which have been shown to encode
non-variable regions of bacterial cell surface proteins in DNA constructs used in
such genetic immunization experiments in animal models of infection with S.
epidermidis. Such fragments will be particularly useful for identifying protein
epitopes able to provoke a prophylactic or therapeutic immune response. This
approach can allow for the subsequent preparation of monoclonal antibodies of
particular value from the requisite organ of the animal successfully resisting or
clearing infection for the development of prophylactic agents or therapeutic
treatments of S. epidermidis infection in mammals, particularly humans.

The polypeptide may be used as an antigen for vaccination of a host to
produce specific antibodies which protect against invasion of bacteria, for example
by blocking adherence of bacteria to damaged tissue. Examples of tissue
damage include wounds in skin or connective tissue caused e.g. by mechanical,
chemical or thermal damage or by implantation of indwelling devices, or wounds
in the mucous membranes, such as the mouth, mammary glands, urethra or
vagina.

The present invention also includes a vaccine formulation which comprises
the immunogenic recombinant protein together with a suitable carrier. Since the
protein may be broken down in the stomach, it is preferably administered
parenterally, including, for example, administration that is subcutaneous,
intramuscular, intravenous, or intradermal. Formulations suitable for parenteral
administration include aqueous and non-aqueous sterile injection solutions which
may contain anti-oxidants, buffers, bacteriostats and solutes which render the
formulation isotonic with the bodily fluid, ’preferably the blood, of the individual;
and aqueous and non-aqueous sterile suspensions which may include
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unit-dose or multi-dose containers, for example, sealed ampoules and vials, and
may be stored in a freeze-dried condition requiring only the addition of the sterile
liquid carrier immediately prior to use. The vaccine formulation may also include
adjuvant systems for enhancing the immunogenicity of the formulation, such as
oil-in-water systems and other systems known in the art. The dosage will depend
on the specific activity of the vaccine and can be readily determined by routine
experimentation.

While the invention has been described with reference to certain
polypeptides, it is to be understood that this covers fragments of the naturally
occurring protein and similar proteins with additions, deletions or substitutions
which do not substantially affect the immunogenic properties of the recombinant
protein.

Compositions

The invention also relates to compositions comprising the polynucleotide or
the polypeptides discussed above or the agonists or antagonists. Thus, the
polypeptides of the present invention may be employed in combination with a non-
sterile or sterile carrier or carriers for use with cells, tissues or organisms, such as a
pharmaceutical carrier suitable for administration to a subject. Such compositions
comprise, for instance, a media additive or a therapeutically effective amount of a
polypeptide of the invention and a pharmaceutically acceptable carrier orexcipient.
Such carriers may include, but are not limited to, saline, buffered saline, dextrose,
water, glycerol, ethanol and combinations thereof. The formulation should suit the
mode of administration.

Kits

The invention further relates to diagnostic and pharmaceutical packs and kits
comprising one or more containers filled with one or more of the ingredients of the
aforementioned compositions of the invention. The ingredient(s) can be present in a
useful amount, dosage, formulation or combination. Associated with such
container(s) can be a notice in the form prescribed by a governmental agency
regulating the manufacture, use or sale of pharmaceuticals or biological products,
reflecting approval by the agency of the manufacture, use or sale of the product for

human administration.
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Administration

Polypeptides and other compounds of the present invention may be
employed alone or in conjunction with other compounds, such as therapeutic
compounds.

The pharmaceutical compositions may be administered in any effective,
convenient manner including, for instance, administration by topical, oral, anal,
vaginal, intravenous, intraperitoneal, intramuscular, subcutaneous, intranasal or
intradermal routes among others.

The pharmaceutical compositions generally are administered in an amount
effective for treatment or prophylaxis of a specific indication or indications In general,
the compositions are administered in an amount of active agent of at least about10
pg/kg body weight. In most cases they will be administered in one or more doses in
an amount not in excess of about8 mg/kg body weight per day. Preferably, in most
cases, dose is from about 10 pg/kg to about 1 mg/kg body weight, daily. For
administration particularly to mammals, and particularly humans, it is expected that
the daily dosage level of the active agent will be from 0.01 mg/kg to 10 mg/kg and
typically around 1 mg/kg. For example, a dose may be 1 mg/kg daily. It will be
appreciated that optimum dosage will be determined by standard methods for each
treatment modality and indication, taking into account the indication, its severity,
route of administration, complicating conditions and the like. The physician in any
event will determine the actual dosage which will be most suitable for an individual
and will vary with the age, weight and response of the particular individual. The
above dosages are exemplary of the average case. There can, of course, be
individual instances where higher or lower dosage ranges are merited, and such
are within the scope of this invention.

In therapy or as a prophylactic, the active agent may be administered to an
individual as an injectable composition, for example as a sterile aqueous
dispersion, preferably isotonic.

Alternatively the composition may be formulated for topical application, for
example in the form of ointments, creams, lotions, eye ointments, eye drops, ear
drops, mouthwash, impregnated dressings and sutures and aerosols, and may
contain appropriate conventional additives, including, for example, preservatives,
solvents to assist drug penetration, and emollients in ointments and creams.
Such topical formulations may also contain compatible conventional carriers, for
example cream or ointment bases, and ethanol or oley! alcohol for lotions. Such
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carriers may constitute from about 1% to about 98% by weight of the formulation;
more usually they will constitute up to about 80% by weight of the formulation.

The pharmaceutical composition may be administered in conjunction with
an in-dwelling device. In-dwelling devices include surgical implants, prosthetic
devices and catheters, i.e., devices that are introduced to the body of an individual
and remain in position for an extended time. Such devices include, for example,
artificial joints, heart valves, pacemakers, vascular grafts, vascular catheters,
cerebrospinal fluid shunts, urinary catheters, continuous ambulatory peritoneal
dialysis (CAPD) catheters, etc.

The composition of the invention may be administered by injection to
achieve a systemic effect against relevant bacteria shortly before insertion of an
in-dwelling device. Treatment may be continued after surgery during the in-body
time of the device. In addition, the composition could also be used to broaden
perioperative cover for any surgical technique to prevent Staphyloccocus wound
infections.

Many orthopaedic surgeons consider that humans with prosthetic joints
should be considered for antibiotic prophylaxis before dental treatment that could
produce a bacteremia. Late deep infection is a serious complication sometimes
leading to loss of the prosthetic joint and is accompanied by significant morbidity
and mortality. It may therefore be possible to extend the use of the active agent
as a replacement for prophylactic antibiotics in this situation.

In addition to the therapy described above, the compositions of this
invention may be used generally as a wound treatment agent to prevent adhesion
of bacteria to matrix proteins exposed in wound tissue and for prophylactic use in
dental treatment as an alternative to, or in conjunction with, antibiotic prophylaxis.

Alternatively, the composition of the invention may be used to bathe an
indwelling device immediately before insertion. The active agent will preferably be
present at a concentration of 1ug/ml to 10mg/ml for bathing of wounds or
indwelling devices.

A vaccine composition is conveniently in injectable form. Conventional
adjuvants may be employed to enhance the immune response. A suitable unit
dose for vaccination is 0.5-5ug/kg of antigen, and such dose is preferably
administered 1-3 times and with an interval of 1-3 weeks.

With the indicated dose range, no adverse toxicological effects should be
observed with the compounds of the invention which would preclude their

administration to suitable individuals.



WO 01/34809 PCT/US00/30782

10

15

20

25

30

35

38

The antibodies described above may also be used as diagnostic reagents
to detect the presence of bacteria containing the protein.

In order to facilitate understanding of the following example certain
frequently occurring methods and/or terms are explained in the foregoing glossary.

The present invention is further described by the following examples. While
illustrating certain specific aspects of the invention, the examples do not portray the
limitations or circumscribe the scope of the disclosed invention.

All examples were carried out using routine molecular biology techniques as
generally described in standard laboratory manuals, such as Sambrook et al.,
MOLECULAR CLONING: A LABORATORY MANUAL, 2nd Ed.; Cold Spring Harbor
Laboratory Press, Cold Spring Harbor, N.Y. (1989).

EXAMPLES

A small insert plasmid library was generated in the minimal sequencing
vector pOT2a (O. Hubbard, C. Martin, and M. Palazzolo, unpublished). pOT2a
vector was prepared by BstXI digestion of the parent plasmid pOT2a-sacB
followed by preparative agarose gel electrophoresis to separate the 1.6 kb vector
fragment from a B. subtilis sacB gene fragment. To prepare inserts for library
construction S. epidermidis SR1 strain genomic DNA was sonicated and the
resulting random fragments were end-repaired with klenow and T4 polymerase
and phosphorylated with T4 polynucleotide kinase. Oligos (5-CTCTAAAG-3', 5'-
CTTTAGAGCACA-3') (SEQ ID NO.:4465) to create BstX1 adaptors were
annealed and ligated to the blunt-ended fragments. The configuration of the BstXI
sites in pOT2a and the sequence of the adaptors allowed a ligation strategy that
minimized the recovery of clones without insert (Seed, 1987). DNA samples were

" electrophoresed on a low-melting-temperature agarose gel and fragments of

3000-4000 bp were isolated and purified. The linearized vector and random DNA
fragments were ligated overnight using T4 DNA ligase at 16C and transformed
into DH10B competent cells (Life Technologies Inc., Gaithersburg, MD) by
electroporation. Transformed bacteria were selected on LB agar plates containing
5% sucrose and 12.5 ug/ml chloramphenicol. Sequencing templates were
isolated from single colonies and purified using R.E.A.L. Prep 96 Plasmid Kit
(QIAGEN, Chatsworth, CA). Seq01 primer (5'-CACTATAGAACTCGAGCAGCTG-
3) (SEQ ID NO.:4466) and seq02 primer (5-CGACTCACTATAGGGAGACCG-3')
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(SEQ ID NO.:4467) were used to generate end-sequence using ABI Prism BigDye
Terminators (PE Applied Biosystems, Foster City, CA).

Constructs from the pOT2a library were transformed into POX38 bacteria
and selected on LB agar plates containing 12.5 ug/ml chioramphenicol. A single
colony from each construct was used to inoculate an overnight culture. These
POX38 cultures were mated with a culture of the F-bearing, kanamycin resistant
JGM strain by combining the two strains and shaking for 3 hours at 37C without
antibiotics. Each successful mating event resulted in the random insertion of a
single gamma-delta transposon into the pOT2a construct. This collection of
transpositions was captured in the JGM cells by selection of the mated cultures on
LB agar plates containing 12.5 ug/ml chloramphenicol and 25 ug/ml kanamycin. A
transposon library was created for each of the original pOT2a library constructs by
picking 96 individual colonies. A set of two PCR reactions was performed on each
of the 96 library members to determine the position of the fransposon integration.
PMO0O01 primer (5'- CGTTAGAACGCGGCTACA-3’) (SEQ ID NO.:4468) and
NGDIR primer (5-GTTCCATTGGCCCTCAAAC-3’) (SEQ ID NO.:4469) were used
to determine the integration site distance from the left side of the vector and
PMOQO02 primer (5'-GCCGATTCATTAATGCAGGT-3’) (SEQ ID NO.:4470) and
NGDIR primer were used to confirm the integration position by measuring the
distance from the right side of the vector. PCR products were electrophoresed in
1X TBE on 1.4% agarose gels. After gel analysis, a subset of transposon clones
was selected for sequencing based upon obtaining an integration site about every
300 bp along the full length of the pOT2a insert. Sequencing templates were
purified using R.E.A.L. Prep 96 Plasmid Kit (QIAGEN, Chatsworth, CA). M21
primer (5-GTAAAACGACGGCCAGT-3') (SEQ ID NO.:4471) and rev primer (5'-
CAGGAAACAGCTATGAC-3) (SEQ ID NO.:4472) were used to generate internal
sequence using ABI Prism BigDye Terminators (PE Applied Biosystems, Foster
City, CA).

The sequences, including ORFs (nucleic acid sequences within SEQ ID
NOs 1-3334 ) and non-ORFs (SEQ ID NOs 3335-4464 ) are set forth in the
Sequence Listing. The non-ORF regions may be particularly useful as diagnostic
sequences. The ribosomal RNA genes may also be useful to distinguish between
species. Also, intergenic regions generally may be useful diagnostics to establish
genus and species of an unidentified microbe, as there may be less selective
pressure to maintain fidelity of the sequences in these intergenic regions as

compared to intragenic regions.
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About 26 different isolates of S. epidermidis have been submitted to ATCC
listed in their on-line catalog, listed below:
1: ATCC Number: 146 Organism: Staphylococcus epidermidis
2: ATCC Number: 33501 Organism: Staphylococcus epidermidis
3: ATCC Number: 49741 Organism: Staphylococcus epidermidis
4: ATCC Number: 51625 Organism: Staphylococcus epidermidis
5: ATCC Number: 29997 Organism: Staphylococcus epidermidis
6: ATCC Number: 19654 Organism: Staphylococcus epidermidis
7: ATCC Number: 14389 Organism: Staphylococcus sp. deposit
8: ATCC Number: 14852 Organism: Staphylococcus epidermidis
9: ATCC Number: 49134 Organism: Staphylococcus epidermidis
10: ATCC Number: 13518 Organism: Staphylococcus epidermidis
11: ATCC Number: 9491 Organism: Staphylococcus epidermidis
12: ATCC Number: 35547 Organism: Staphylococcus epidermidis
13: ATCC Number: 35984 Organism: Staphylococcus epidermidis
14: ATCC Number: 35983 Organism: Staphylococcus epidermidis
15: ATCC Number: 700296 Organism: Staphylococcus epidermidis
16: ATCC Number: 49461 Organism: Staphylococcus epidermidis
17: ATCC Number: 29641 Organism: Staphylococcus epidermidis
18: ATCC Number: 29887 Organism: Staphylococcus epidermidis
19: ATCC Number: 29886 Organism: Staphylococcus epidermidis
20: ATCC Number: 55133 Organism: Staphylococcus epidermidis
21: ATCC Number: 27626 Organism: Staphylococcus sp. deposit
22: ATCC Number: 31874 Organism: Staphylococcus epidermid
23: ATCC Number: 14990 Organism: Staphylococcus epidermid
24: ATCC Number: 155 Organism: Staphylococcus sp. deposit
25: ATCC Number: 155-U Organism: Staphylococcus sp.depos
26: ATCC Number: 12228 Organism: Staphylococcus epidermid

Throughout this application, various publications are referenced. These
publications are hereby incorporated by reference in their entirety.

While the invention has been described with respect to certain specific
embodiments, it will be appreciated that many modifications and changes may be
made by those skilled in the art without departing from the spirit of the invention.
It is intended, therefore, by the appended claims, to cover all such modification
and changes as fall within the true spirit and scope of the invention.
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What is claimed is:

1. An isolated polynucleotide comprising a member selected from the
group consisting of:

(a a polynucleotide encoding a polypeptide having at least a 70%
identity to a polypeptide set forth in the Sequence Listing;

(b) a polynucleotide which is complementary to the polynucleotide of (a);
and

(c) a polynucleotide comprising at least 15 sequential bases of the
polynucleotide of (a) or (b).

2. The polynucleotide of Claim 1 wherein the polypeptide has at least
80% identity to the polypeptide set forth in the Sequence Listing.

3. The polypeptide of Claim 2 wherein the polypeptide has at least 90%
identity to the polypeptide set forth in the Sequence Listing.

4, The polynucleotide of Claim 1 wherein the polynucleotide is DNA.

5. The polynucleotide of Claim 1 wherein the polynucleotide is RNA.

6. The polynucleotide of Claim 4 wherein the polynucleotide has at least
80% identity to a polynucleotide set forth in the Sequence Listing.

7. The polynucleotide of Claim 6 wherein the polynucleotide has at least
90% identity to a polynucleotide set forth in the Sequence Listing.

8. The polynucleotide of Claim 4 comprising a polynucleotide set forth in
the Sequence Listing.

9. The polynucleotide of Claim 4 comprising a polynucleotide set forth in
the Sequence Listing as any of an odd-numbered SEQ ID Nos1-3334.

10. An isolated polynucleotide comprising a member selected from the

group consisting of:

(a) a polynucleotide having at least a 70% identity to a

polynucleotide contained in any of ATCC Deposit Nos. 146; 33501; 49741,

51625; 29997; 19654 ; 14389 ; 14852 ; 9134 ; 13518; 9491; 35547 ; 35984;

35983; 700296; 49461; 29641; 29887 ; 29886; 55133; 27626; 31874;

14990; 155; 155-U; 12228 and substantially encoding the polypeptide

comprising amino acids 1 to 416 of SEQ ID NO:2;

(b) a polynucleotide complementary to the polynucleotide of (a); and

(¢) a polynucleotide comprising at least 15 sequential bases of the
polynucleotide of (a) or (b).
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11. A vector comprising the DNA of Claim 4.

12. A host cell comprising the vector of Claim 11.

13. A process for producing a S. epidermidis polypeptide comprising
expressing from the host cell of Claim 12 a polypeptide encoded by said DNA.

14. A process for producing a cell which expresses a S. epidermidis
polypeptide comprising transforming or transfecting the cell with the vector of Claim
11 such that the cell expresses the polypeptide encoded by the DNA contained in
the vector.

15. A polypeptide comprising an amino acid sequence which is at least
70% identical to a polypeptide set forth in the Sequence Listing.

16. A polypeptide comprising an amino acid sequence which is at least
80% identical to a polypeptide set forth in the Sequence Listing.

17. A polypeptide comprising an amino acid sequence which is at least
90% identical to a polypeptide set forth in the Sequence Listing.

18. A polypeptide comprising an amino acid sequence as set forth in the

Sequence Listing.

19. An antibody against the polypeptide of claim 18.

20. An antagonist which reduces or inhibits the activity of the polypeptide
of claim 18. ’

21. A method for the treatment of an individual having need to reduce or
inhibit the activity of the polypeptide of Claim 18 comprising administering to the
individual a therapeutically effective amount of the antagonist of Claim 20.

22, A complex of a polypeptide and a binding molecule which comprises
the polypeptide of Claim 18 and a binding molecule that is capable ofantagonising
the activity of the polypeptide.

23. A process for diagnosing in a subject a disease related to expression
of the polypeptide of claim 18 comprising detecting the presence in the subject of a
nucleic acid sequence encoding said polypeptide. -

24, A diagnostic procéss comprising detecting the presence of the
polypeptide of claim 18 in a sample derived from a subject.

25. A method for identifying compounds capable of inhibiting the activity
of the polypeptide of claim 18 comprising:

(a) contacting a cell expressing the polypeptide on the surface thereof with a
selected compound, under conditions to permit binding to the polypeptide in the
presence of a component capable of providing a detectable signal in response to the
binding of the compound to said polypeptide; and
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(b) detecting the presence or absence of a signal generated in response to
the binding of the compound to the polypeptide,
the presence of a signal indicating a compound capable of inhibiting the activity of
the polypeptide.

26. A method for inducing animmunological response in a mammal which
comprises inoculating the mammal with the polypeptide of Claim 15, or a fragment
or variant thereof, adequate to protect said animal against infection from S.
epidermidis.

27. A method of inducing an immunological response in a mammal which
comprises delivering a gene encoding the polypeptide of Claim 15, or a fragment
or variant thereof, and obtaining expression of the genein vivo in order to induce
an immunological response to produce antibody to protect said animal against
infection from S. epidermidis.

28. An immunological composition comprising a DNA capable of
expressing a polypeptide of Claim 15 which, when introduced into a mammal,
induces an immunological response in the mammal, and a pharmaceutically
acceptable carrier.

29. An immunological composition comprising a polypeptide of claim 15
which, when introduced into a mammal, induces an immunological response in

the mammal, and a pharmaceutically acceptable carrier.
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SEQUENCE LISTING

<110> Kimmerle, Bill
<120> STAPHYLOCQOCCUS.EPIDERMIS NUCELIC ACIDS

Sequence 1

Contig 0440 pos 11083 0,

putative peptide of unknown function .
atgcaagctttacgagataaagtaggccaacaaaataacgttcaccaacaaagtaattat
ttcaatgaagatgaacaaccaaaacataactatgataattctgtacaagccggtcaaact
attattgataaacttcéagatccaatcatgaacaaaaétgaaattgagcaggctattaat
caaatcaatacgactcaaacagcgttaagtggagaaaataaattacacactgaccaagaa
agcacaaatagacaaatagaaggtttatctagtttgaacacagctcaaatcaacgccgaa
aaagatttagtcaatcaagétaaaacaagaacagatgttgctcaaaagttagctacagct
aaagaaataaattctgctatgagtaatttaagagatggcattcaaaataaagaggacatc
aaacgtagcagtgcatatatcaacgcagatccgactaaagttacagcttacgatcaagea
ctacagaacgcagaaaatatcatcaatgccacaccaaacgtagagcttaataaagctaca
attgaacaagcgctatcacgcgttcaacaagcacaacaagatcttgatggtgttcaacaa
ttagctaatgctaaacaacaagctacacaaactgtcaatgggttaaatagettaaatgac
ggtcaaaagcgtgaattaaatctattaattaattcagctaatacccgtacaaaagtacaa
gaagaattaaacaaagcaactgaatcgaaccatgcgatggaagctttaagaaacagtgtt
caaaacgttgatcaagtaaaacaaagtaacaattatgtcaatgaagatcaacctgaacag
cacaattatgataatgctgtcaatgaagctcaagctacaatcaacaacaatgctcaacct
gttctagacaaattagctatagaacgtttaactcaaactgttaacactacaaaagatgca
ttacatggtactcaaaaactgatacaagaccaacaagctgctgaaactggaatacgtggt
ttaacgagtctcaatgaacctcagaaaaatgctgaagtagctaaagtaactgcagcaaca
acacgtgatgaagtgagaaatattcgtcaagaagcaacaacattagatactgcaatgectt
ggtttacgtaaaagcattaaagataaaaacgatactaaaaatagtagtaaatatattaat
gaggatcatgaccaacaacaagcttatgacaatgctgtaaataatg

Sequence 2

MOALRDKVGQOONNVHQOSNYFNEDEQPKHNYDNSVOAGQTI IDKLODPIMNKNEIEQAIN
QINTTQTALSGENKLHTDQESTNRQIEGLSSLNTAQINAEKDLVNQAKTRTDVAQKLATA
KEINSAMSNLRDGIQNKEDIKRSSAYINADPTKVTAYDQALONAENI INATPNVELNKAT
IEQALSRVQQAQQDLDGVQQLANAKQQATQTVNGLNSLNDGQKRELNLLINSANTRTKVQ
EELNKATESNHAMEALRNSVQONVDQVKQSNNYVNEDQPEQHNYDNAVNEAQATINNNAQP
VLDKLAIERLTQTVNTTKDALHGTQKLIQDQQAAETGIRGLTSLNEPQKNAEVAKVTAAT
TRDEVRNIRQEATTLDTAMLGLRKSIKDKNDTKNSSKYINEDHDQQQAYDNAVNNX

Sequence 3

Contig 0440 _pos_5509 8859,

putative peptide of unknown function
atgaatcgtattgcccatagttatggtttacatgatacatacagttttgtgacatcaact
gcaattattttctcattaaatgatcgtactagtacgaggttgattcgtattcgegaacgt
acaaccgatcttgagaaaattgctttaaccaatagecctatctcgtaaaatttcgagtaag
caacttacaattgacgaagcaaaaagtgagttactgcaacttaaacgtgcgtctcttcag
tattctttcttaacaaatctcattgctgectttgtagecttgtggttttttcttattcatg
tttggtggcgtagcttccgacgettggattgecatgectagegggtggecatagetttttta
acgtttagtttcgtgcaaaaatatatacaaattaaattcttttcagagtttgtageatcet
gctgttgttattagtattgcagcaatattcactaaactaggtatagctaaaaatcaagac
attattactattgcaagtgtcatgcctctegttccecggtattttgattactaacgetatt
cgtgacttacttgccggagagttacttgectggtatgtcacgtggtgttgaagectgcettta
actgcatttgctattggtgcaggagtagctattgtattactattattataa

Sequence 4
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MNRIAHSYGLHDTYSFVTSTAIIFSLNDRTSTRLIRIRERTTDLEKIALTNSLSRKISSK
QLTIDEAKSELLOLKRASLQYSFLTNLIAAFVACGFFLFMFGGVASDAWIACLAGGIAFL
TESEFVOKYIQIKFFSEFVASAVVISIAAIFTKLGIAKNQDIITIASVMPLVPGILITNAT
RDLLAGELLAGMSRGVEAALTAFAIGAGVAIVLLLL*

Sequence 5

Contig_0440_pos_ 8843 8349,

putative peptide of unknown function
atgtttatttatctgtttcactttatcattagtttcattgccacagtccttttttcaatt
atatttaatgcacctaaaaaattgctattagcttgtggatttgttggagctgttgettgg
acaatatatcagatgacagtaggtatggatttaggtaaagttggcgcttcatttttagga
agtctaatattaggattaatgagtcatacaatgagtagacggtacaagcaacctgttatt
atatttatcgtcceccggcattatacctectegttccaggtggegecagecatatgaagetaca
agatttttagtatcaaataattatacgaatgcagttaatacttttttagaggtaacatta
atttctggtgcaattgcattcggtatacttgtatctgaaatagtctattacatttattca
cgcatcaagcaatcttatggtaaaatcaagggtaaaacttataaaaaatcctataatatg
aataatagagtataa

Sequence 6
MFIYLFHFIISFIATVLFSIIFNAPKKLLLACGEVGAVAWTIYQMTVGMDLGKVGASFEFLG
SLILGLMSHTMSRRYKQPVIIFIVPGIIPLVPGGAAYEATRFLVSNNYTNAVNTFLEVTL
ISGAIAFGILVSEIVYYIYSRIKQSYGKIKGKTYKKSYNMNNRV*

Sequence 7
Contig 0440 _pos_8175_7090,
is similar to (with p-value 0.0e+00)
>sp:sp|P55179| PEPT_BACSU PEPTIDASE T (EC 3.4.11.-) (AMINOTRI
PEPTIDASE) (TRIPEPTIDASE). >gp:gp|X99339|BSGALE 6 B.subtilis
orfs 1,2,3,4, pepT and galE genes. NID: gl429253. >gp:gplZ9
9123|BSUB0020_187 Bacillus subtilis complete genome (section
20 of 21): from 3798401 to 4010550. NID: g2636240. >gp:gpl|D
830261D83026_30 Bacillus subtilis genome sequence covering 1
ic-cel region. NID: gl1783231.
atggatgaacatggttacttatttgctacactcgaaagcaatattaattataatgtacct
actgtcggttttttagcacatgtagacacttcaccagatttcaatgecttctcatgtaaat
ccgcaaatcattgaagcctataatgggcaacctatcaaacttggtgaatctcagcegtatce
ttagatcctgatgtttttcctgaattaaataaagttgtgggtcatacactaatggtgaca
gatggtacatctctactaggcgccgatgataaagcaggtgttgtagaaataatggaaggg
ataaagtatttaattgatcatcctgacattaaacacggtacaattcgagttggctttaca
cccgatgaagaaattggacgaggeccgcatcaatttgatgttagtcgatttaatgcagat
tttgcatatacaatggatggcagtcaattaggagaactacaattcgaaagtttcaatgceg
gcagaggtaactgtcacttgccatggtgttaacgttcatccaggttcagectaaaaatgec
atggttaatgcaattagtttaggtcaacagtttaatagtttacttccctcacatgaagtg
cctgaaagaactgaaggatacgaagggttctatcatttaatgaattttacaggtaatgtt
gaaaaagcaactctacaatatattattcgcgaccatgacaaagaacagtttgagctacgt
aaaaaacgcatgatggaaattcgtgatgatattaatgttcattataatcattttccaatt
aaagtagatgtgcatgaccaatattttaacatggcagaaaaaattgaacctttgaaacac
atcattgatatacctaaacgtgtctttgaggctttagacatcgtacctaacactgaacct
attcgaggtggtacagatggatcacaattatcttttatggggttacctacacctaatatt
tttactggttgtggcaatttccacggtccttttgaatacgettctatcgatgtaatggaa
aaggctgttcatgttgtcgttggtattgectcaagaagtagcaaacagccatcaatcttat
aaataa

Sequence 8

MDEHGYLFATLESNINYNVPTVGFLAHVDTSPDFNASHVNPQIIEAYNGQPIKLGESQRT
LDPDVFPELNKVVGHTLMVTDGTSLLGADDKAGVVEIMEGIKYLIDHPDIKHGTIRVGET
PDEEIGRGPHQFDVSRFNADFAYTMDGSQLGELQFESFNAAEVTVTCHGVNVHPGSAKNA
MVNAISLGQQFNSLLPSHEVPERTEGYEGFYHLMNETGNVEKATLOQYIIRDHDKEQFELR
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KKRMMEIRDDINVHYNHEFPIKVDVHDQYFNMAEKIEPLKHIIDIPKRVFEALDIVPNTEP
IRGGTDGSQLSFMGLPTPNIFTGCGNFHGPFEYASIDVMEKAVHVVVGIAQEVANSHQSY
K*

Sequence 9

Contig 0440 pos_4334_3330,

is similar to (with p-value 0.0e+00)
>sp:sp|P37253|ILVC_BACSU KETOL-ACID REDUCTOISOMERASE (EC 1.1
.1.86) (ACETOHYDROXY-ACID ISOMEROREDUCTASE) (ALPHA-KETO-BETA
-HYDROXYLACIL REDUCTOISOMERASE). >gp:gp|L03181(|BACILNB_3 Bac
illus subtilis ilvB, ilvN and ilvC genes, complete ilv-leu o
peron. NID: gl43090. >gp:gplZ99118|BSUB0015 94 Bacillus subt
ilis complete genome (section 15 of 21): from 2795131 to 301
3540. NID: g2635200. >gp:gpl275208|BSz75208 74 B.subtilis ge
nomic sequence 89009%bp. NID: gl769994.
atgacaaaagtatattacgacgaaacagtaactcaggatgcattacaaggtaaaaaaatt
gctgtcattggttatggctcacaaggacatgcacatgcacaaaatttaaaggacaatggt
tatgatgtagtcattggcctgegtccaggacgatcatttaataaagctaaagaagatgga
tttgatgtttatacggtaagtgaagcaacacaacaagcagatgtagtgatggtactattg
cctgatgaaattcaaggtgaagtatataacaaggaaattaaaccatatttagaaaaagga
aatgctttagcattcgcacacggttttaatatccatttcagtgttatcgaaccacctagt
gatgtcgatgtctttttagtagcacctaaaggacctggtcatttagttagacgtacattt
gttgaaggaagtgccgtaccagcattatttggtgttcaacaagatgctacaggccaagcet
agaaacattgctttaagctacgcaaaaggcattggtgctactcgtgeccggggtcattgaa
acgacatttaaagaagaaactgaaacagatttattcggtgaacaagctgtactttgtgga
ggagtttccaaattaattcagagtggattcgaaacacttgtggaagcaggttaccaacct
gaattagcttattttgaagtcttacacgaaatgaaattaattgttgatttaatgtatgaa
ggcggaatggaaaatgtccgttattctatctctaacactgctgaatttggcgactatgtt
tctggaccaagagtaattacacctaatgttaaagaaaatatgaaaaaagtacttgaagat
attcaaaatggtaactttagccgtagatttgttgaagataacaaaaatggctttaaagaa
ttctatcaattacgtgaagatcaacatggtcatcaaattgaacaagttggacgtgaatta
agagaaatgatgccattcattaaatctaaaagtattgaaaaataa

Sequence 10
MTKVYYDETVTQODALQGKKIAVIGYGSQGHAHAQNLKDNGYDVVIGLRPGRSFNKAKEDG
FDVYTVSEATQQADVVMVLLPDEIQGEVYNKEIKPYLEKGNALAFAHGFNIHFSVIEPPS
DVDVFLVAPKGPGHLVRRTFVEGSAVPALFGVQODATGQARNIALSYAKGIGATRAGVIE
TTEFKEETETDLFGEQAVLCGGVSKLIQSGFETLVEAGYQPELAYFEVLHEMKLIVDLMYE
GGMENVRYSISNTAEFGDYVSGPRVITPNVKENMKKVLEDIQNGNFSRREVEDNKNGFKE
FYQLREDQHGHQIEQVGRELREMMPEFIKSKSIEK*

Sequence 11
Contig 0440 pos 3316 1772,
is similar to (with p-value 0.0e+00)
>gp:gp|U9%2974|LLU92974 14 Lactococcus lactis unknown gene, p
artial cds, and HisC (hisC), unknown, HisG (hisG), unknown,
HisB (hisB), unknown, HisH (hish), HisA (hisA), HisF (hisF),
HisIE (hisIE), unknown, unknown, LeuA (leuA), LeuB (leuB),
LeuC (leuC), LeuD (leuD), unknown, IlvD (ilvD), IlvB (ilvB),
IlvN, IlvC (ilvC), IlvA (ilvA), AldB (aldB) and aldR (aldR)
genes, complete cds. NID: g2565137.
gtgtttttaatggaagaacatattcaaatttttgatacaacacttagagatggtgaacaa
acgccaggagtcaattttacttttgatgaaagattaaaaattgccaagcaactagaaaaa
tggggagtagatgtactagaagcaggttttcctgcttctagtactggtagectttaaatca
gtagaagctatagctaaaactttgactacaacagcagtgtgtggtttagctagatgtaaa
aaatctgatattgatgctgtatatgaagccactaaagaagctgtaaaacctcaagtacat
gtattcattgcaacctccectattcatttagaacataaattaaaaatgactcaagatgaa
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gttttaacatcaataaaagaacacgtttcttatgcaaaacaattttttgaagtcgtacaa
ttctctccagaggatgcaacaagaactgaaattccatttttaattgaatgtgttcaaact
gcgattaacgcaggagccacaattatcaacatccctgatacagttggatttagttatcect
acagagtatggcgaaatttttaaacaattaacacaggccgttaagtcaaattctaaaatt
atctttagtgcacattgtcatgatgatctcggaatggcagttgctaatagtttagecaget
attgaaggtggagctagacgtattgaaggtaccgtgaacggtattggtgaaagagcagga
aatgcctcacttgaagaagtcgctttggctttatatgtaaggaaggaccactatggtcett
gaatctcaaattaaccttgaagaaactaagaaaacatctgacttaatttcaagatatgct
ggtatccgtgtacctagaaataaagctatagtcggtcaaaatgcatttagtcatgaatcc
ggaattcaccaagacggtgtccttaaacatcgtgaaacctatgaaatcatgacacctcaa
cttgtaggtgtgaatacaacagaattgccactaggtaaattgtctggtaaacatgcattt
gccgaaaagcttaaagctctgggatatgaaattaaattggaagatcaagttacattattt
aaacaatttaaagaaattgccgataagaaaaaaaatgtatccgatagagatattcatgeg
attatacatggctccgaacatgaacacaatgctatttttcaacttgataacttacaactt
caatacgtatctaaaggtctacaaagtgcagtagtagttataaaggaaagaaacggacaa
gttaaacaagattcaagtattggaacgggttcaattgttgcaatttataatgctgttgac
cgaattttcaagaaagacgcagaattaattgattatcgtattgattctgtaacagaaggt
actgatgctcaagcagaagtacatgtacgaatcattattaatcatattgaagtgacaggc
ataggtatagaccacgatatattaaaagcttcatgtaaagcatatatcgatgctcatget
aaatatatttcagaatatgagttgaaagaaggtatacgtacatga

Sequence 12
VFLMEEHIQIFDTTLRDGEQTPGVNFTFDERLKIAKQLEKWGVDVLEAGFPASSTGSFKS
VEAIAKTLTTTAVCGLARCKKSDIDAVYEATKEAVKPQVHVFIATSPIHLEHKLKMTQDE
VLTSIKEHVSYAKQFFEVVQFSPEDATRTEIPFLIECVQTAINAGATIINIPDTVGEFSYP
TEYGEIFKQLTQAVKSNSKIIFSAHCHDDLGMAVANSLAAIEGGARRIEGTVNGIGERAG
NASLEEVALALYVRKDHYGLESQINLEETKKTSDLISRYAGIRVPRNKAIVGQONAFSHES
GIHQDGVLKHRETYEIMTPQLVGVNTTELPLGKLSGKHAFAEKLKALGYEIKLEDQVTLF
KQFKEIADKKKNVSDRDIHAITHGSEHEHNAIFQLDNLQLQYVSKGLQSAVVVIKERNGQ
VKQDSSIGTGSIVAIYNAVDRIFKKDAELIDYRIDSVTEGTDAQAEVHVRIIINHIEVTG
IGIDHDILKASCKAYIDAHAKYISEYELKEGIRT*

Sequence 13
Contig 0440 pos 1280_732,
is similar to (with p-value 4.0e-48)
>sp:sp|Q02143|LEU3_LACLA 3-ISOPROPYLMALATE DEHYDROGENASE (EC
1.1.1.85) (BETA-IPM DEHYDROGENASE) (IMDH) (3-IPM-DH). >pir:
pir|S35133|S35133 probable 3-isopropylmalate dehydrogenase (
EC 1.1.1.85) - Lactococcus lactis subsp. lactis >gp:gpiU09297
4|]LLUS2974 15 Lactococcus lactis unknown gene, partial cds,
and HisC (hisC), unknown, HisG (hisG), unknown, HisB (hisB),
unknown, HisH (hish), HisA (hisA), HisF (hisF), HisIE (hisI
E), unknown, unknown, LeuA (leuA), LeuB (leuB), LeuC (leuC),
LeuD (leuD), unknown, IlvD (ilvD), IlvB (ilvB), IlvN, IlvC
(ilvC), IlvA (ilvA), AldB (aldB) and aldR (aldR) genes, comp
lete cds. NID: g2565137.
gtgagaatcgcttttaatcttgcaaatcgtagacgtaaaaaattaacttctgttgataag
gaaaacgttctatcctctagtaagttatggcgacaaatagtaaacgatgtaaaaaaggat
tatccagaagtagaagttaatcatatgctagttgatgcttgtagcatgcatctgatcact
caacctacgcaatttgatgtgattgtaacagagaatcttttcggagatattttaagtgat
gaagcatctgttataccagggtctctaggtctttctccatcagctagttttggtcaaaca
ggtacacgtctttatgaaccaattcatggttcagcaccagatatagctaatgaagataaa
gcgaatccatttggtatggttctatctttagcactttgcttaagagaaagtttaaatcaa
aatgatgctgctaacgaacttgagtcaattgtttactcgtttattcaatctaataagaca
actgcagatttaggtggacaatatcgaacttcagaaatttttaaattgcttaaagaaaaa
tatctataa

Sequence 14
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VRIAFNLANRRRKKLTSVDKENVLSSSKLWRQIVNDVKKDYPEVEVNHMLVDACSMHLIT
QPTQFDVIVTENLFGDILSDEASVIPGSLGLSPSASFGQTGTRLYEPIHGSAPDIANEDK
ANPFGMVLSLALCLRESLNQNDAANELESIVYSFIQSNKTTADLGGQYRTSEIFKLLKEK
YL*

Sequence 15

Contig 0440 pos_ 716 354,

is similar to (with p-value 1.0e-32)

>pir:pir|D36889!D36889 3-isopropylmalate dehydratase (EC 4.2
.1.33) chain leuC - Lactococcus lactis subsp. lactis (strain
IL1403)

atgggtcaaacactgtttgataaagtatggaaaaaacatgtgcttcatggaaaagaaggt

gaaccacaattattatacattgatttacatctcattcatgaagtcacttctcctcaageg

tttgaaggacttagaatacaaaatcgtaaactcagaagacctgatctaacctttgcaact

ttagatcataacgttcccacaattgatatttttaatataaaagatgaaattgctaataaa

caaattacaactttacaacaaaatgctaaggactttggtgtacatatttttgatatgtta

ctcataattgtcttaagtggacttaacgtatatcttatcattcaaacattccaagaatta

tga

Sequence 16
MGQTLFDKVWKKHVLHGKEGEPQLLYIDLHLIHEVTSPQAFEGLRIQNRKLRRPDLTFAT
LDHNVPTIDIFNIKDEIANKQITTLQONAKDFGVHIFDMLLIIVLSGLNVYLIIQTFQEL

*

Sequence 17

Contig 0441 pos 5436_6512,

is similar to (with p-value 0.0e+00)
>sp:sp|P39576| ILVE BACSU PUTATIVE BRANCHED-CHAIN AMINO ACID
AMINOTRANSFERASE (EC 2.6.1.42) (BCAT). >pir:pir|S57763[|S5776
3 amino acid aminotransferase homolog - Bacillus subtilis >g
pP:gp|Z49992|BSCELABCD_ 6 B.subtilis celA, celB, celC, celD an
d ywaA genes. NID: ¢g895746. >gp:gp|299123|BSUB0020 150 Bacil
lus subtilis complete genome (section 20 of 21): from 379840
1 to 4010550. NID: g2636240.
atgtcagaaaaagtaaaattcgaaaaaagagagtctttaaaagaaaaacctgatacagca
aacttaggatttggacaatatttcacagactatatgttaagtgttgattatgacgetgat
caaggatggcatgatatgaagattgtgccgtacgcaccatttgaaatttcaccagcagceg
caagggttacattatggtcaggcagtttttgaaggccttaaagecctataaacataatgga
gaagttgtattattccgcccagatcaaaacttcaaacgtattaataattctttagcacgt
ttagaaatgccagaagttgatgaagaagcattattagaagggttgaagcagcttatcgac
gttgaacgagattgggtacctgaaggcgaaggtcaatcgttatatattcgtecttttgta
tttgctactgaaggtgttttgggtgtacgttcttcacatcaatataaattactaattatt
ttatctccgtcaggecgecttattatggtggtgacacattaaagtcaactaaaatttatgte
gaagatgaatatgtacgtgcagtacgtggaggtgtaggtttcgctaaagttgcaggtaac
tatgctgccagcttactcgcacaaacaaacgctaataaattaggttatgaccaagtattg
tggcttgatggtgttgaacaaaaatatgttgaagaagttggtagtatgaatattttctte
gtagaaaatggaaaagtagttacgccagcattaaacggtagtatcttgecctggtatcact
agaaagtcaattattcaattagctgaagatttaggttatgaagttgaagagagaagagtt
tctatagaagagctgtttaacgcatatgataaaggtgaacttacagaagtatttggttca
ggtacagcagctgttatctctcctgtaggtacacttcgectatgaagatagagaaattgtt
attaataacaatgaacctggtaaaatcactcaaaaattatatgacacatatactggtatt
caaagtggcaaattagaagataaatacggatggagagtagaagttcctaagtattaa

Sequence 18

MSEKVKFEKRESLKEKPDTANLGFGQYFTDYMLSVDYDADQGWHDMKIVPYAPFEISPAA
QGLHYGQAVFEGLKAYKHNGEVVLFRPDONFKRINNSLARLEMPEVDEEALLEGLKQLID
VERDWVPEGEGQSLYIRPFVFATEGVLGVRSSHQYKLLIILSPSGAYYGGDTLKSTKIYV
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EDEYVRAVRGGVGFAKVAGNYAASLLAQTNANKLGYDQVLWLDGVEQKYVEEVGSMNIFF
VENGKVVTPALNGSILPGITRKSIIQLAEDLGYEVEERRVSIEELFNAYDKGELTEVEFGS
GTAAVISPVGTLRYEDREIVINNNEPGKITQKLYDTYTGIQSGKLEDKYGWRVEVPKY*

Sequence 19

Contig_0441 pos_6782_7498,

is similar to (with p-value 1.0e-33)

>pir:pir|[S60902|S60902 hypothetical protein 1 - Haemophilus
influenzae >gp:gp|X78559|HISBCAL 1 H.influenzae DNA for sero
type b capsulation locus. NID: g471233.
atgatttatgcgggtatattagcaggtggtattggttctagaatgggaaatgttccatta
cccaaacaatttttatcattacaaggaaaacctattattattcatacagtagaaaaattt
ttaatgtataaggactttgatgaaatcatcattgccacgcctcaaaagtggatcaattat
atgctcgatttgctaaacaattatcaattagacgataagaaaataaaagtaatacaaggce
ggagacgaccgaaatcactctataatgaatattatagaaagcattgagcaacataaaaaa
ttaaatgatgaagatataatcgttacccatgatgcagttaggccatttctaacaaatcga
attattagagagaatgtggaatatgccagtcaatatggtgcagtagatacggttgttaat
gctgttgatactatcatttcttcaaatgatgcacaatttatttctgggattccaataaga
agtgagatgtatcaaggacagacgcctcaaacttttaaaataaaagagttaaaggatage
tatttatcgttaactcaatctcaaaaggaaatattaactgacgcgtgtaaaatactcgta
gaattgggtaagccagtaaaattagtcaaaggagagttatttaacataaaaataacaaca
ccatatgatttaaaagttgcgaattcaattattactggagctgttgataatgattaa

Sequence 20
MIYAGILAGGIGSRMGNVPLPKQFLSLOGKPIIIHTVEKFLMYKDFDEIITATPOQRKWINY
MLDLLNNYQLDDKKIKVIQGGDDRNHSIMNITESIEQHKKLNDEDIIVTHDAVRPEFLTNR
IIRENVEYASQYGAVDTVVNAVDTIISSNDAQFISGIPIRSEMYQGQTPQTFKIKELKDS
YLSLTQSQKEILTDACKILVELGKPVKLVKGELFNIKITTPYDLKVANSIITGAVDND*

Sequence 21

Contig 0441 pos_ 7863 8522,

putative peptide of unknown function
atgaaacctgatagagtagtcactttaccacaagaaattgatttgagtgtagcgtcgtat
actgaattagttacagttagtgttcatgcaatagatcgttttcaatcaaaagcaatacca
caatttgaatcattggggatatggggagacggtaatttagggtatatcactgcagtttta
ctaaaaaaactatatcctactacaaaaataatagtttttggaaaaacattatataaatta
agccgtttttcatttgtagatgaaattattcaaattgacaatattcctcaacatatcaaa
attgatcatgcatttgaatgcgtgggtggtaaaggaagtcagcaggctattgaacaaatt
attaatattattaatcctgaagggagtatcgctttattaggagtgagcgaactgectata
caagtgaatacaagaatggttttagaaaaaggtttaactataattggtagtagcagaagt
ggtttaaaggattttgaaaaaactattgaattgtatcgtaaatatcctgaagttcttaat
caattagcattacttaaaggtaaagaatttgaaataaataccatagaagatctcattaca
gcgttcgaatatgatatttctaacgcatggggaaaaacagttttaaaatggaatatttaa

Sequence 22
MKPDRVVTLPQEIDLSVASYTELVTVSVHAIDRFQSKAIPQFESLGIWGDGNLGYITAVL
LKKLYPTTKIIVFGKTLYKLSREFSFVDEITQIDNIPQHIKIDHAFECVGGKGSQQAIEQI
INIINPEGSTIALLGVSELPIQVNTRMVLEKGLTIIGSSRSGLKDFEKTIELYRKYPEVLN
QLALLKGKEFEINTIEDLITAFEYDISNAWGKTVLKWNI *

Sequence 23

Contig 0441 pos 8539 9987,

is similar to (with p-value 5.0e-32)

>pir:pir|S492401549240 hypothetical protein 3 - Haemophilus
influenzae >gp:gpl|Z37516|HIACAPIID 3 Haemophilus influenzae
serotype a capsulation locus region II DNA. NID: g547510.
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atgacaaagcaaaatatatttatagatgacatttattgggaacgtgtccaactcttcgte
aaaggacattttgaaggagtaaaacctacaagaaatttccttcttagaaatctaacagaa
acaaaactattaaatgccaatcatgttaatattcaagggtcaacttttgaggcaagattt
aatattgctattttagaaaaaggtaattttttaggtacaggcaattatatattaatcaac
cgacaagaagatgaatatgtctgccaaattaaccccaaatttttgaatgataaaaaaaat
cagatgactttagaggagttaagagattacaactcacttgagacccaatcgttacaaaaa
agttatttattaaaaaagtatggtaaaagtttccaaagatataataacaaagagattaaa
tcttacgtcattgttccggcaatatcccaagaaattaatgagtttatttttaaagttcaa
tataaatctgaaataaagaaaataagtaaacttaagcaattatcatacatattacataaa
gctttgaggaaaattagcttcaatgtgagagataaaatatatttgtcggtatttaacatt
tccaaaacagtatataagaataataaaaatcatgttttgtttacatcagattctagagcea
aatatgtcaggaaattttaaatttatatacgaagaaatgcttaaacaacaattggacaaa
aaacttgtcattcattctatttttaaacctaatatagcaaataggagatcgtttattgat
aaattaaaatttccatattttttaggaaaatctaaatatatcttggttgatgattatcat
ccgatgatatataaacttcaatttagagaaaaccaagaaatagttcaagtatggcatgcet
gtgggtgcttttaagactgtaggatttagtagaactgggaaaaaaggaggacctttcata
gactctattggacataggaattatagtaaagcttatgtttcgtcaaataatgatattctt
tactatgctgaagcttttggaattgaagaacatagggttattccaacaggtgttccacgt
acggatgttttgttcgatgaatcttataaaacacgcattaaacaaagtttagaaacaaaa
ttaccaattataaaaaataaaaaagtcattctttttgcacctacatttagaggaaatgga
catcgcacagcacactatcctttctttaaaattaattttgcaagattagctagttattgt
gaagaacatcaagctactgttctgtttaaaatgcatccttttgttagaaataaattaaat
atcccagcaatttatagtaaatattttttagatatttcaaattaccgecgaagtaaatgat
gtattgttcattacggatattttaatctctgattattcttctttaatctatgaattttce
agtttttaa

Sequence 24
MTKONIFIDDIYWERVQLFVKGHFEGVKPTRNFLLRNLTETKLLNANHVNIQGSTFEARF
NIAILEKGNFLGTGNYILINRQEDEYVCQINPKFLNDKKNOQMTLEELRDYNSLETQSLQK
SYLLKKYGKSFQRYNNKEIKSYVIVPAISQEINEFIFKVQYKSEIKKISKLKQLSYILHK
ALRKISFNVRDKIYLSVENISKTVYKNNKNHVLFTSDSRANMSGNEFKFEFIYEEMLKQQLDK
KLVIHSIFKPNIANRRSFIDKLKFPYFLGKSKYILVDDYHPMIYKLQFRENQEIVQVWHA
VGAFKTVGFSRTGKKGGPFIDSIGHRNYSKAYVSSNNDILYYAEAFGIEEHRVIPTGVPR
TDVLFDESYKTRIKQSLETKLPIIKNKKVILFAPTFRGNGHRTAHYPFFKINFARLASYC
EEHQATVLFKMHPEVRNKLNIPAIYSKYFLDISNYREVNDVLEITDILISDYSSLIYEFES
SE*

Sequence 25

Contig 0441 pos_ 1200 13,

is similar to (with p-value 5.0e-90)
>gp:gplY14083|BSY14083 1 Bacillus subtilis chromosomal DNA,
region 76-78 degrees: between glyB-aprE. NID: g2226224.
atggaagaagtgatacatgtgtttgattggtttcaattagcaagtaataaagaaaagaga
atggtgcaattacgacgatatttgcatcaatacccagaactttcttttgaggaaaaacgt
acgcatgattttattgtaaatcaattgagccaattagcatgcaccatagaaacaccagtt
ggacgtaatggtataaaagcaacttttaaaggatctgattcaaatggaccaacgattgca
ttacgagcagatttcgatgcactacctgttcaagaattaaatgatgtaccctatcgttca
aaaaataaagggtgcatgcatgcttgtggacatgacggacatacagctattttgcttgga
gtagctgaaattgttcatgagcatcgtcatttattgaaaggtaatgttgtttttatatte
caatatggtgaggaaattatgccaggtggttctcaagagatgattgatgatggctgtcta
cagaatgtcgataaaatatatggcacacacttatggagtggttatccatctgggacaatc
tattctagacctggagcaataatggcttcaccagatgaatttagtgtgactatatatgga
aaaggtggtcacggtgcaaaaccacacgaaacaatagaccctattgtcattatggectgag
tttattttaagtgcccaaaaaataatttctcgaacaattgatccagtaaaggaagetgtt
cttactttcggaatgattcaagcaggatcaacagatagtgttattccagatacagectttt
tgtaaaggtactgtacgtacttttgacacaaaattacaaagtcatgttcaaaataaaatg
gataagctcttacaaggtttatctttatcaaacgatattacatatgaattggaatatatt
aaaggttatttaccagtacacaatcatcaacaatcatatgatgtagtcaaacaagcagct
aatgatttacatttaagatttaatgagtcagacttaatgatgattggtgaggacttttca
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cattaccttaaagtacgacctggtgcattcttcttaactggttgtggtaataaagacaaa
ggcattactgcacctcatcataatcctcattttgacattgatgaatcttcattaaaatat
gcagctagtgaatttttaaaaatattagaaattgaaaatgttttttaa

Sequence 26
MEEVIHVFDWFQLASNKEKRMVQLRRYLHQYPELSFEEKRTHDFIVNQLSQLACTIETPV
GRNGIKATFKGSDSNGPTIALRADFDALPVQELNDVPYRSKNKGCMHACGHDGHTAILLG
VAEIVHEHRHLLKGNVVEFIFQYGEEIMPGGSQEMIDDGCLONVDKIYGTHLWSGYPSGTI
YSRPGAIMASPDEFSVTIYGKGGHGAKPHETIDPIVIMAEFILSAQKIISRTIDPVKEAV
LTFGMIQAGSTDSVIPDTAFCKGTVRTEDTKLQSHVONKMDKLLQGLSLSNDITYELEYI
KGYLPVHNHQQSYDVVKQAANDLHLRFNESDLMMIGEDFSHYLKVRPGAFFLTGCGNKDK
GITAPHHNPHFDIDESSLKYAASEFLKILEIENVFE*

Sequence 27
Contig 0442 pos 3158_4903,
is similar to (with p-value 0.0e+00)
>sp:sp|006446|SECA_STAAU PREPROTEIN TRANSLOCASE SECA SUBUNIT
>gp:gplU97062|SAU97062 1 Staphylococcus aureus NCTC 8325 S
ecA (secA) gene, complete cds. NID: g2078389.
atgggtggtattgctatacataaaggtgatattgcagaaatgagaacaggtgaagggaaa
acattgactgcaaccatgccgacgtatttgaatgctttagctggtagaggtgtacatgtt
attacagtcaatgaatatctatcaagttcacaaagtgaagaaatggctgaactatataac
tatcttggcttaactgtaggtttgaacttaaatagtaagtcaactgaagaaaaacgtgag
gcttacgcacaagatatcacttatagtacgaataatgaacttgggtttgattatcttaga
gataatatggtgaactatgctgaagagagagtaatgcgtcctctacattttgcaattatt
gatgaggtcgattccatattgatcgacgaagcaagaacacctttaattatttctggtgaa
gcggaaaaatctacttctttatatactcaagcaaatgtttttgcaaaaatgcttaaagceg
gaagatgattataattatgatgaaaaaaccaaagctgtacatcttacagaacaaggtgca
gataaagctgaacgtatgttcaaagtagataatctttatgatgttcaaaatgtggaagtyg
attagtcatattaatacagctttaagagctcatgttactttgcaacgcgatgttgattac
atggtcgttgacggtgaagtattaattgttgaccaatttactggacgtacaatgcctgga
cgtcgtttttctgaaggtttacaccaagcaattgaggctaaagaaggtgtagcaattcaa
aatgagtctaaaacgatggcatccattactttccaaaactatttcagaatgtataataag
ttagcggggatgactggtacagcgaaaaccgaagaggaagaatttcgtaatatctataat
atgacagttacccaaattccaacaaacaaacctgttcaacgtaaagataattcagactta
atttatattagtcaaaaaggaaagtttgatgcggtagttgaagatgttgtagaaaaacat
aaaaaaggacaacccgtcttactaggtactgttgetgttgagacttctgaatatatttca
aatttactaaaaaaacgtggtgtcagacatgacgtattaaacgctaaaaatcatgaacgc
gaagctgaaatcgtttcaaacgcggggcaaaaaggtgcagttacaattgeccacaaatatg
gctggacgtggaacagatattaaacttggtgatggtgttgaagagttaggtggacttget
gttattggtactgagcgtcatgaatcaagacgtattgatgatcaattacgtggacgttca
ggacgccaaggtgatagaggagatagtcgtttttacctatctttacaagatgaattaatg
gtacgttttggttcagaacgcttacagaaaatgatgaaccgtttaggaatggatgattca
acgccaatcgagtcgaaaatggtatctcgagctgtagaatcagctcaaaaacgagtagaa
ggtaataactttgacgcgcgtaaacgtattctagaatacgatgaagttttacgtaagecaa
cgtgaaattatttataatgagcgtaatgaaatcattgatagtgaagaaagttctcaagtc
gttaacgcgatgttacgttctacattgcaacgtgcgattaatcattttattaatgaagaa
gacgataatcctgactacacgccatttatcaattacgttaatgatgtgttcttgctgaat
tattaa

Sequence 28

MGGIAIHKGDIAEMRTGEGKTLTATMPTYLNALAGRGVHVITVNEYLSSSQSEEMAELYN
YLGLTVGLNLNSKSTEEKREAYAQDITYSTNNELGFDYLRDNMVNYAEERVMRPLHFATTI
DEVDSILIDEARTPLIISGEAEKSTSLYTQANVFAKMLKAEDDYNYDEKTKAVHLTEQGA
DKAERMFKVDNLYDVONVEVISHINTALRAHVTLQRDVDYMVVDGEVLIVDQFTGRTMPG
RRESEGLHQAIEAKEGVAIQNESKTMASITFONYFRMYNKLAGMTGTAKTEEEEFRNIYN
MTVTQIPTNKPVQRKDNSDLIYISQKGKFDAVVEDVVEKHKKGQPVLLGTVAVETSEYIS
NLLKKRGVRHDVLNAKNHEREAEIVSNAGQKGAVTIATNMAGRGTDIKLGDGVEELGGLA
VIGTERHESRRIDDQLRGRSGRQGDRGDSRFYLSLQDELMVRFGSERLQKMMNRLGMDDS
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TPIESKMVSRAVESAQKRVEGNNFDARKRILEYDEVLRKQREIIYNERNEIIDSEESSQV
VNAMLRSTLQRAINHFINEEDDNPDYTPFINYVNDVFLLNY*

Sequence 29

Contig 0442 pos_6048_7553,

is similar to (with p-value 3.0e-31)

>sp:sp|P13484| TAGE_BACSU PROBABLE POLY (GLYCEROL-PHOSPHATE) A
LPHA-GLUCOSYLTRANSFERASE (EC 2.4.1.52) (TEICHOIC ACID BIOSYN
THESIS PROTEIN E). >pir:pir|S06048|S06048 probable rodD prot
ein - Bacillus subtilis >gp:gp|X15200|BSRODC_1 Bacillus subt
ilis rodC operon. NID: g40098. >gp:gp|299122|BSUB0019 70 Bac
illus subtilis complete genome (section 19 of 21): from 3597
091 to 3809700. NID: g2636029.
atgatatattctatcggtaagaatttaggtaataaattaacaggtatagaacaagctatg
atcaatagattaaagctatttaaagataatttagtcccaaataaactcatattcacatct
tggtcaccacgtttatatatgcatgcacattcgttaaacatcgattcaaaagatattttc
agtctttacgattttctacaagatagtattaactttgagaaaaaacatattgattggata
aattattggcaaaatatatgtaattataccttaaaattcgttgaaaatacgaatgatatt
aaaatatacgataacgacacatataaaatgtatgtgcattttgttgattcaaattatcaa
actttagactatattaaccattttgatatacaacaacgtaaaattcgaagagatttttac
gatacaagaggctttttaagttgtagtagaattttaacctctcaacaaaaagtcgtgatg
gaacaattttttacacctacacaaaaagttaaatttcaaaaatattacaaccctgagcac
gaacatcctacggtacaatctatcatttataatacttcacgagacgttcgttttttcaac
gatgaaaatgaacttttagcgtttgcaattaatgcgctatatcatttaggagacgtattt
ttatgtgataaaaacatcgttacagggccaatcattgatcaaactgatactaaaatacca
gttctcgcecgttttccacagtacccacgtaaaaaatatcaatgatatatatcattctgaa
atcaaacaagcgtataaacctgttttagataacttatcccgatattcaggaatcatagta
tctactgaacaacaaaaaacagatttatctgtaaaaattaataacgttattcccatttac
gttatacctgcaggttatattgatacaaatgaatctcatcatagtagtgacaataaacca
ttgcctaacaaaatgatttctatcggeccgttattctectgaaaagcaattagatcatcaa
atagaactaatgtctaagctagttccagcatttccaaatttacagttacatttatttggg
tttggtaaagaagaaacacattatcgtaaattaatagctcaatatcatttagaaaatcac
gtgtttttacgtggcttcatttatgatttaaatcaagaaatagagaccgectatttatct
ttattgacaagtaaaatggaagggttcaatttaggtgtacttgaaacgattgctaaaggce
gtacctacagtaagttatgataccaaatacggaccttctgagttaattgttaatcataaa
aatggctttttaattgaacaagataataaagaacaactctatcacagcgttaaaaagtta
ttactcgattctaacttaagagaacaattttctaaggaaagtattaaacatgcccaaata
tttaatgacaaaaatgtttttgatacatggctcactgttttcagaacgttaaaagttaat
ttataa

Sequence 30
MIYSIGKNLGNKLTGIEQAMINRLKLFKDNLVPNKLIFTSWSPRLYMHAHSLNIDSKDIF
SLYDFLODSINFEKKHIDWINYWONICNYTLKFVENTNDIKIYDNDTYKMYVHEVDSNYQ
TLDYINHFDIQQRKIRRDFYDTRGFLSCSRILTSQQOKVVMEQFFTPTQKVKFQKYYNPEH
EHPTVQSIIYNTSRDVRFFNDENELLAFAINALYHLGDVFLCDKNIVTGPIIDQTDTKIP
VLAVFHSTHVKNINDIYHSEIKQAYKPVLDNLSRYSGIIVSTEQQKTDLSVKINNVIPIY
VIPAGYIDTNESHHSSDNKPLPNKMISIGRYSPEKQLDHQIELMSKLVPAFPNLQLHLEG
FGKEETHYRKLIAQYHLENHVFLRGFIYDLNQEIETAYLSLLTSKMEGFNLGVLETIAKG
VPTVSYDTKYGPSELIVNHKNGFLIEQDNKEQLYHSVKKLLLDSNLREQFSKESTKHAQT
FNDKNVEDTWLTVFRTLKVNL*

Sequence 31

Contig 0442 pos 10138 10893,

putative peptide of unknown function
atgaatctgagtcactgtctgcgtccgaatcactatctgegtcggagtcgectatctgaat
cggaatcactatctgcgtctgagtcgcectatctgaatcggaatcactgtcggagtectgagt
cactgtctgaatccgagtcactgtctgaatcggaatccgaatcgctgtctgaatececgagt
cactgtctgaatctgagtcactgtctgecgtccgaatcactatcagaatccgagtcgetgt
ctgcgtccgaatcactgtctgaatctgagtcactgtctgecgteccgaatcactgtcagaat
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ccgagtcgctgtctgcatccgaatcactatectgaatccgagtegetgtectgecatececgaat
cactatctgaatccgagtcgctatctgcatccgaatcactatectgegtctgagtcactgt
ctgcgtccgaatcactatctgegtctgagtcactgtctgaatcggaatcecgaatcactat
cagaatccgagtcgctgtctgagtcagaatcactatctgaatctgagtcactgtetgegt
cagaatcactatctgcgtctgagtcactgtctgaatcggaatccgaatcactatcagaat
ccgagtcgctgtctgagtcagaatcactatctgaatctgagttactgtctgegtcagaat
cgctgtctgcgtccgagtcactgtcggagtctgaatcactatectgegtctgagtcactgt
ctgaatcatcgtcaaaataaccattatctatactaa

Sequence 32
MNLSHCLRPNHYLRRSRYLNRNHYLRLSRYLNRNHCRSLSHCLNPSHCLNRNPNRCLNPS
HCLNLSHCLRPNHYQONPSRCLRPNHCLNLSHCLRPNHCONPSRCLHPNHYLNPSRCLHPN
HYLNPSRYLHPNHYLRLSHCLRPNHYLRLSHCLNRNPNHYQNPSRCLSQNHYLNLSHCLR
ONHYLRLSHCLNRNPNHYONPSRCLSQNHYLNLSYCLRONRCLRPSHCRSLNHYLRLSHC
LNHRQNNHYLY*

Sequence 33

Contig 0442 pos_13870 13430,

is similar to (with p-value 4.0e-18)
>gp:gp|AJ005645]SAUS645_ 1 Staphylococcus aureus sdrC gene. N
ID: g3550591.
gtgacggataccaatgcgatggtagatagcttcaatcctgatttaaatagttctaatgta
aaagatgtgacaagtcaatttacacctaaagtaagtgcagatggtactagagttgatatc
aattttgctagaagtatggcaaatggtaaaaagtatattgtaactcaagcagtgagacca
acgggaactggaaatgtttataccgaatattggttaacaagagatggtactaccaataca
aatgatttttatcgtggaacgaagtctacaacggtgacttatctcaatggttcttcaaca
gcacagggggataatcctacatatagtctaggtgactatgtatggttagataaaaataaa
aacggtgttcaagatgatgatgagaaaggtttagcactgagagatcccctcataatttcece
ccaaagcgtaaccatgtgtga

Sequence 34
VTDTNAMVDSFNPDLNSSNVKDVTSQEFTPKVSADGTRVDINFARSMANGKKYIVTQAVRP
TGTGNVYTEYWLTRDGTTNTNDFYRGTKSTTVTYLNGSSTAQGDNPTYSLGDYVWLDKNK
NGVQDDDEKGLALRDPLIISPKRNHV*

Sequence 35

Contig 0442 pos 10881 9397,

putative peptide of unknown function
atggttattttgacgatgattcagacagtgactcagacgcagatagtgattcagactccg
acagtgactcggacgcagacagcgattctgacgcagacagtaactcagattcagatagtg
attctgactcagacagcgactcggattctgatagtgattcggattccgattcagacagtg
actcagacgcagatagtgattctgacgcagacagtgactcagattcagatagtgattctg
actcagacagcgactcggattctgatagtgattcggattccgattcagacagtgactcag
acgcagatagtgattcggacgcagacagtgactcagacgcagatagtgattcggatgcag
atagcgactcggattcagatagtgattcggatgcagacagcgactcggattcagatagtg
attcggatgcagacagcgactcggattctgacagtgattcggacgcagacagtgactcag
attcagacagtgattcggacgcagacagcgactcggattctgatagtgattcggacgcag
acagtgactcagattcagacagtgactcggattcagacagcgattcggattccgattcag
acagtgactcggattcagacagtgactcagactccgacagtgattccgattcagatageg
actcagacgcagatagtgattccgattcagatagcgactccgacgcagatagtgattcecgg
acgcagacagtgactcagattcatacagtgactcagattcagacagtgattcggacgcag
acagtgactccgactccgacagcgattcagactcagatagtgactcagacgcagacagtg
actcggactcagatagtgattcagatgcagaaagcgattcagactcagatagcgactccg
attcagacagcgactccgactcagacagtgattccgattcagacagcgattcggactcag
atagtgactcagacgcagatagtgattccgattcagatagcgactccgattctgatagtyg
actccgattcagatagcgactccgattcagatagtgattcggacgcagacagtgactegt
actcagatagtgactccgattcagacagtgattcggattccgatagcgattcggattecg
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atagtgactcggattcagacagtgattcggactcagacagcgactccgattcagatagtg
attccgactcagacagcgattcggattccgatagtgactcggattcagacagtgattcgg
actcagacagcgattccgattccgatagtgactcggattcagacagtgattcgggctcag
acagcgattccgattcagacagtgactcggactcagatagtgactccgattcagacageg
actcggattctgataaaaatgcaaaagataaattacctgatacaggagcaaatgaagatc
atgattctaaaggcacattacttggaactttatttgcaggtttag

Sequence 36
MVILTMIQTVTQTQIVIQTPTVTRTQTAILTQTVTQIQIVILTQTATRILIVIRIPIQTV
TOTQIVILTQTVTQIQIVILTQTATRILIVIRIPIQTVTQTQIVIRTQTVTQTQIVIRMQ

. IATRIQIVIRMOTATRIQIVIRMOTATRILTVIRTQTVTQIQTVIRTQTATRILIVIRTQ

TVTQIQTVTRIQTAIRIPIQTVTRIQTVTQTPTVIPIQIATQTQIVIPIQIATPTQIVIR
TOQTVTQIHTVTQIQTVIRTQTVTPTPTAIQTQIVTQTQTVTRTQIVIQMOKAIQTQIATP
IQTATPTQTVIPIQTAIRTQIVTQTQIVIPIQIATPILIVTPIQIATPIQIVIRTQTVTR
TQIVTPIQTVIRIPIAIRIPIVTRIQTVIRTQTATPIQIVIPTQTAIRIPIVTRIQTVIR
TQTAIPIPIVTRIQTVIRAQTAIPIQTVTRTQIVTPIQTATRILIKMOKINYLIQEQMKI
MILKAHYLELYLQV*

Sequence 37

Contig 0442 pos 9263 7629,

putative peptide of unknown function
atgagtatggaaaatcatatagaaagattgattaatcatgttgaaaaaacaatagaaata
aaagaatatgcttttttaagccttggaaaatctaatataaaagccaaagttaaattatta
aaaaagcctaattaccttagaagggatattactaaagaaattcaaaagtttagacagaaa
acaggagcgtttccttcatgggtaaaaatagacattgttactgaagaagaagttacttta
tttaaagatgttaaagatgaattaacgcaaactagaagaaattatattgattttggtata
gctttagatcaatactggaatttatcatttttacctgaagaaataaacactaatgcattt
attaaaccagtgaaaacagatgggaaaacgaagcttattctatctgaacaaaatataaat
aactatttaagaaagtatacgaaccataagaaaaagtttgcttatgatttttatgaaaac
aaagaagtcattaagttcaaaactaaaggttttatcttagacgaacaaaagatatatgaa
ttacacgatgaaggttataaaaaaggattaagaaaggtcgattatttacataaagaaata
gaccaattaattgaaagtggtacatatttcctaggaaatatgctatcagatactggaaga
tatcaatatggttattttccacattttgataaagaaatcaatttctataatatattaaga
catgcttcttcaacttatgcattaatagagggtttagattatttaggagaagatttaact
atagtcgaaaaggcaattaactacgttattgagaattatttctatgataatgaaggtgtt
ggatatatctttgatgatacaaaagatattaacgaaataaaattaggacaaaatgctgcecce
tttatatttgcggtttgtgaatatttaaagcataaccccaataagcaatacttatgegtg
gcacaaaaagttgctcgaggaattttatcaatgattaatcaagatacatacgaaacaact
catattttaaattatccggatttaactgtgaaagaatcatttagaattatttattatgat
ggtgaagcagctttagcattattacgcttatatcaccaagatcataatgataaatggttg
gaagttgtgaagaagttaatggatcgatttattgaaaaagagtattggcaataccatgat
cattggcttgggtattgcacgaacgagttagttcaattgtgtccgcaagataaatatttt
gaatttgggattaagaatgtgaacacctatttggaatatattgaacaacgtgaaacaaca
ttcccaacatttttagaaatgttaatggcaacctataagecttattcaaaaagcaaaagcet
acacatcgtcaagagcttgtgactcagttgattgatgaagaaaaattaatcaatgtgatt
catacaagagcagaatatcaacgagtaggatttttctatcctgaaattgcaatgtacttce
aaaaatccaaagcgaattcttggtagtttcttcataaaacaccatgggtatcgagttcegg
attgatgatatcgaacattatatatcaggctatgttcaatatcaaaaggcacagattaaa
gatgaaatattatag

Sequence 38

MSMENHTERLINHVEKTIEIKEYAFLSLGKSNIKAKVKLLKKPNYLRRDITKEIQKEFRQOK
TGAFPSWVKIDIVTEEEVTLFKDVKDELTQTRRNYIDFGIALDQYWNLSFLPEEINTNAF
IKPVKTDGKTKLILSEQNINNYLRKYTNHKKKFAYDFYENKEVIKFKTKGFILDEQKIYE
LHDEGYKKGLRKVDYLHKEIDQLIESGTYFLGNMLSDTGRYQYGYFPHFDKEINEFYNILR
HASSTYALIEGLDYLGEDLTIVEKAINYVIENYFYDNEGVGYIFDDTKDINEIKLGQONAA
FIFAVCEYLKHNPNKQYLCVAQKVARGILSMINQDTYETTHILNYPDLTVKESFRIIYYD
GEAALALLRLYHQDHNDKWLEVVKKLMDRFIEKEYWQYHDHWLGYCTNELVQLCPQDKYF
EFGIKNVNTYLEYIEQRETTFPTFLEMLMATYKLIQKAKATHRQELVTQLIDEEKLINVI
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HTRAEYQRVGFEFYPEIAMYFKNPKRILGSFFIKHHGYRVRIDDIEHYISGYVQYQKAQIK
DEIL*

Sequence 39

Contig 0442 pos_5645 5175,

putative peptide of unknown function
atgtttagttatcaaataaataaaaatattaaattaaaaatattagaagaacgagaagcc
gaacagttatttaaattagtagatagcaatcgtgactatttagctgaatttctgectttt
gttgaacatacgaagaaagttgaagatagtaaacactttatccattcggcgttgcaacaa
tttatcgatggtaatggatttcattgtggaatatggagtaataaagaattgattggagtc
ataggattgcattacttagatttagttaataaaacaacttcaattggttattatttagcet
gaagactttcaaaagaaaggtattatgactaaatgtactaaagcgttaattcgctatgta
tatgaagtgtatgatattaatcgtatagaaatacgaatgtctactaaaaataagaaaagc
agagctataccaattagacttgggttcacgcaaaggtatattgagaagtaa

Sequence 40
MEFSYQINKNIKLKILEEREAEQLFKLVDSNRDYLAEFLPFVEHTKKVEDSKHFIHSALQQ
FIDGNGFHCGIWSNKELIGVIGLHYLDLVNKTTSIGYYLAEDFQKKGIMTKCTKALIRYV
YEVYDINRIEIRMSTKNKKSRAIPIRLGFTQRYIEK*

Sequence 41

Contig_0442 pos_0_925,

is similar to (with p-value 3.0e-20)

>pir:pir|S$523511852351 hypothetical protein 1 - Staphylococc
us xylosus >gp:gp|X84332|SXGKGZ2_1 S.xylosus glucose kinase g
ene. NID: g666114.
atgctaattaataatgaagataaaaggacttaccttcattacaaaagaaaagttttaaca
caaaatcttgttgataaacatatgcaacgttttacccctattacatatacacttatctta
attaatattgtgatatggttatgtatgattttatacttaaatcgattttctgatgttaaa
ctattagaagtaggtggacttgttcattttaatgttgttcacggagaatggtatagactt
atttcgtcaatgtttttacattttaatttcgaacacattttaatgaatatgctctctcta
tttatttttggtaaaattgtcgaatcaatcattggatcatggcgaatgctaataatttat
ataatatccggattatatggaaattttgtttctctatcatttaatacgactacaattteca
gtcggtgctagtggagcaatatttggtctaattggttctatttttgtgattatgtattta
agcaagaattttaataaaaaaatgattggccagttattaattgctttggttgttttaatc
gttttttcactttttatgtctaatattaatataatggcacatttaggtggatttatcagt
ggtgtattaattacattaataggctattatttcaaaacacaacgctctttattttggtca
tttttgattgtatttttacttatattcatcattttacaaattagaatatttactataagt
gaggataatatctatgataaattaattcgggatgaaatgattaaaggtaattatagcgaa
gcaaaaaatgttgtaaaacaaacacttaataataattacgccgatgatgaaacatattac
cttagtggtttgattactgcaactaagagttcgcaagcagaggccgtatcagaatgggaa
agaggtttaagaaaatttccaaatt

Sequence 42
MLINNEDKRTYLHYKRKVLTONLVDKHMOREFTPITYTLILINIVIWLCMILYLNRESDVK
LLEVGGLVHFNVVHGEWYRLISSMFLHEFNFEHILMNMLSLFIFGKIVESIIGSWRMLIIY
IISGLYGNFVSLSENTTTISVGASGAIFGLIGSIFVIMYLSKNENKKMIGQLLIALVVLI
VFSLFMSNINIMAHLGGFISGVLITLIGYYFKTQRSLFWSFLIVFLLIFIILQIRIFTIS
EDNIYDKLIRDEMIKGNYSEAKNVVKQTLNNNYADDETYYLSGLITATKSSQAEAVSEWE
RGLRKFPNX

Sequence 43

Contig 0443 pos 545 1741,

putative peptide of unknown function
atggttaaatttatacactgtgctgatttgcatttggacagtcctttcaaatctaaaagt
tatcttagtccaaatatttttgaagatgtccaaaagagtgcatatgaaagttttaaaaac
atagtcgacttagctttaaaacaggaagtcgattttattattatagcaggtgatttattt
gatagtgagaatcgtacattgcgtgctgaagtctttttaaatgaacaatttgaaagatta
agaaaagaacaaatatttgtttatatttgccatggcaaccacgatcctcttacttctaaa
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ataacaagtcagtggcctaataacgtatccgtattttcaaatcaagtagagacatatcaa
gctatcactaaatcaggagaaacaatttatattcatggattcagctatcaaaatgatgeg
agttatgaaaataaaatagacgcatacccatcaagtcaaggtcagaagggcatacatatt
ggtgtattacatggaacttatagtaaatcttcggtgaaagaccgttatactgaatttagg
ttagaagacttaaatcaacgtttataccactactgggcattaggacatatacaccaacgt
gaacagttaagtgacatgccagtcattaactatccaggtaatatccaaggaagacatttc
aatgaattaggagaaaaaggttgtctattggtcgaaggtgatcatcttaaactcactaca
caattttatcctactcaatttattaaatttgaagaagctacaattgaaactgatcataca
tctaaacaaggactttatgatgttattcaatcttttaaagataaagtaagaactgaaggg
aaatcattttatagattgaacgtacgcattaatagtgaagacattattgcaccacaagat
ttaattcaattaaaagaaatgattactgagttcgaagaaaacgaaaatcaatttgttttt
attgaagatttaaatcttcaatatgttcaaaatgacgaaatgccaatagttaaagagttt
tcaccagaattacttgatgatgcgtcactttttgattcggcaatgactgatttatatctt
aatccaagggcttctaagtttttagatgactataatgaatttgataaagttgagttagtc
aatcatgcagaaagacttttaaaggatgaaatgagaggtgaacaaaatgataattaa

Sequence 44
MVKFIHCADLHLDSPFKSKSYLSPNIFEDVQKSAYESFKNIVDLALKQEVDFIIIAGDLFE
DSENRTLRAEVFLNEQFERLRKEQIFVYICHGNHDPLTSKITSQWPNNVSVESNQVETYQ
AITKSGETIYIHGFSYQNDASYENKIDAYPSSQGQKGIHIGVLHGTYSKSSVKDRYTEFR
LEDLNQRLYHYWALGHIHQREQLSDMPVINYPGNIQGRHFNELGEKGCLLVEGDHLKLTT
QFYPTQFIKFEEATIETDHTSKQGLYDVIQSFKDKVRTEGKSFYRLNVRINSEDITIAPQD
LIQLKEMITEFEENENQFVFIEDLNLQYVONDEMPIVKEFSPELLDDASLFDSAMTDLYL
NPRASKFLDDYNEFDKVELVNHAERLLKDEMRGEQNDN*

Sequence 45
Contig 0443 pos_2433 0,
is similar to (with p-value 1.0e-45)
>sp:sp|P54596| YHCL BACSU HYPOTHETICAL 49.0 KD PROTEIN IN CSP
B-GLPP INTERGENIC REGION. >gp:gp|X96983|BS75DGREG_13 B.subti
lis chromosomal DNA (region 75 degrees: cspB upstream of glp
PFKD operon). NID: gl239975. >gp:gp|Z99108|BSUB0005 181 Baci
1lus subtilis complete genome (section 5 of 21): from 802821
to 1011250. NID: g2633055.
atgcatgagcaaaaacaaaaagaggttgctctacacgatcaaacacaagaatggaaaagg
ttagaacagtcgcttaatatagagecctataaattttcecctgaaaaagggatagatagatac
gaaactgctaaatctcacaaacaatcacttgaacgagataaaagtttgcgagaagaaaga
ttaagcatattaaataaagaggcggagtccatcaatccagtagaccaaaagtatattgat
tcgtttaatagcectttatcaacaagagactgaaattaaacaaaaagaatttgagttacgt
tcaatagagaaagatattgctgataagcaacgtgaactagaagctcttcaatctataggt
atcgtatttggcattgtattacacctcatatatggtgcagagtctaaaactctcgaacaa
tcaacagactggtttagtattgttggagatggttatgttgcactattacaaatgattgtce
atgccactaatattcatttcaattgttgccgecttttagcaaaatacaaattggtgaaaaa
ttcgctaagatcggttcttatatttttatgtttttaattggtactgtageccattgecaget
atcgttggaattttttacgctttgatctttggtttagatgcatcgtctattgatttaggt
agtgcagaacattcacgtggtacagaaatttcaaaacaagccaaagatttaactgcaaac
actttaccacaacaaattctcgaagtattcccaagcaatccatttttagatttcacagga
caacgtacaacttcgacaattgcagttgttatttttgcaacgtttgtgggctttgecttat
cttagagttgcaagaaaacagccggaacatggaagcttactt

Sequence 46
MHEQKQKEVALHDQTQEWKRLEQSLNIEPINFPEKGIDRYETAKSHKQSLERDKSLREER
LSILNKEAESINPVDQKYIDSEFNSLYQQETEIKQOKEFELRSIEKDIADKQRELEALQSIG
IVFGIVLHLIYGAESKTLEQSTDWFSIVGDGYVALLOMIVMPLIFISIVAAFSKIQIGEK
FAKIGSYIFMFLIGTVAIAAIVGIFYALIFGLDASSIDLGSAEHSRGTEISKQAKDLTAN
TLPQQILEVFPSNPFLDFTGQRTTSTIAVVIFATFVGFAYLRVARKQPEHGSLL

Sequence 47
Contig 0444 pos_ 4472 4089,
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is similar to (with p-value 7.0e-18)

>gp:gp|U40604 |LMU40604 2 Listeria monocytogenes ClpC ATPase
(mec) gene, complete cds. NID: gl314293.
gtgaaacagatacttcaacaccttgctgcaaaacatggtattaattttcatgagatggca
tttaaagaagaaaaaaaatgcccaacgtgtcagatgacacttaaggatattgcacatgtt
ggtaagcttgggtgtgctgattgttatgctacgtttaaagaagacatcattgatatagtt
caacgtgttcaaggtggtcaatttgaacatgtaggaaaaacaccacaatcatcgtataag
aaacttgcaataaaaaagcaaattgaagaaaaatcaaaatatctaaataaattgatagat
ggtcaagagtttgaagaggcagcgattgttcgtgatgaaattaaagctttaaaaagtgag
agcgaggtgtctcatgatgagtaa

Sequence 48
VKQILQHLAAKHGINFHEMAFKEEKKCPTCOMTLKDIAHVGKLGCADCYATFKEDIIDIV
QRVQGGQFEHVGKTPQSSYKKLAIKKQIEEKSKYLNKLIDGQEFEEAAIVRDEIKALKSE
SEVSHDE*

Sequence 49
Contig 0444 pos_3078_625,
is similar to (with p-value 0.0e+00)
>sp:sp|P37571|MECB_BACSU NEGATIVE REGULATOR OF GENETIC COMPE
TENCE MECB. >gp:gp|D26185|BAC180K 148 B. subtilis DNA, 180 k
ilobase region of replication origin. NID: g467326. >gp:gplU
02604 |BSU02604_2 Bacillus subtilis Marburg 168 ClpC adenosin
e triphosphatase (mecB) gene, complete cds, orfX and orfY, p
artial cds. NID: g442358. >gp:gpi299104|BSUBO001 86 Bacillus
subtilis complete genome (section 1 of 21): from 1 to 21308
0. NID: g2632267.
atgttatttggtagattgacagagcgtgcacaacgtgtgttggcacatgcacaagaggaa
gcaattcgtttgaaccattctaatattggaacagaacatcttttgcttggtttaatgaaa
gagccagaaggtatagcagcaaaggtattagtaagttttaatattactgaagataaagtc
atcgaagaagttgaaaaacttatcggtcacggtcaagagcaaatgggcacactacattat
acaccgagagcaaaaaaagtaattgaactgtctatggatgaagctcgaaagctacatcat
aactttgtaggaacagagcatatactattaggtttaattagagaaaatgaaggtgttgca
gcacgtgtatttgcaaacctagatttaaatattactaaagcacgtgcccaagttgtaaaa
gctttaggaagtccagaaatgagtaataaaaatgcgcaagctaataagtctaataacacg
cctactttagatggattagctagagatttaactgttattgctaaagatggaacgttagat
ccagtcgtaggacgagataaagaaattactcgtgtaattgaagttttaagtcecgtcgtact
aaaaataatcctgtgctaattggtgaacccggtgttggtaaaacagcaattgctgaaggg
cttgcgcaagcaattgttaaaaatgaagtaccagaaactttaaaagacaaacgtgtaatg
tcattagatatgggtacagtcgtagctggcactaaatatcgtggtgaatttgaagaaaga
ttgaaaaaagttatggaggaaatccatcaagctggtaatgttattctatttatcgatgaa
cttcatactttagttggcgectggtggcgcagaaggagcaattgatgecatctaatatttta
aaacctgctttagctcgtggagaattgcaatgtataggtgccacaacattagatgaatat
cgtaaaaatatagaaaaagacgctgcattagaacgtcgttttcaaccaattcaagtggat
gaacctacagttgaagacacgattgaaatcttaaaaggattacgtgaccgttatgaggct
catcacagaattaatatctcagatgaagctttagaagcggctgctaaattgagtgatcge
tatgtttcagatcgtttcttgccagataaageccattgacttaattgatgaggcaagttca
aaagttagacttaaaagtcatacaacgccaagtaatttaaaagagattgaacaagaaatt
gataaagtaaaaaatgaaaaagatgctgcagttcatgctcaagaatttgaaaatgccgcet
aatttaagagataagcaatctaaacttgaaaagcaatatgaagatgctaaaaatgaatgg
aaaaatgcacaaggtggtttagatactgccttatctgaagaaaatatcgctgaagtaata
gctggttggacaggtattcctttaactaaaattaatgaaactgaatcagatcgtttattg
aatcttgaagatacacttcataaacgtgtcattggacaaaacgatgctgtcaattcaatt
agtaaagctgttagaagagctcgtgctggtcttaaagatccaaaacgtccaatcggtagt
tttattttcttaggacctacaggtgtgggtaaaactgaattggctegtgctttagectgaa
tctatgtttggtgaagacgatgcaatgattcgecgtagatatgagtgaatttatggagaaa
catgctgtcagtcgattagttggtgcacctccaggatatgtaggacatgatgacggeggt
caattgactgaaaaagttagacgtaaaccatactctgtgattttatttgatgaaattgag
aaagcacatcctgacgtatttaatattcttctacaagttttagatgatggtcatttaaca
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gatactaaaggtcgtactgtggacttccgtaatactgtgattattatgacttctaatgtg
ggagctcaagaattacaggaccaacgctttgctggttttggaggtgecttcagaaggtagt
gactacgaaactgtcagaaaaacaatgatgaaagaattaaaaaattcattccgaccagaa
ttcttaaaccgtgttgatgacattattgtcttccacaaacttacaaaagatgaattaaaa
gaaattgttacaatgatggtaaataaacttactcaccgtctttcagagcaaaatattaat
attgttgttactgataaagcgaaagaaaaaattgcagaagaaggatatgatcctgaatat
ggtgctagaccactcattagagcaattcaaaaaacggttgaagataatttaagcgaattg
attttagatggaaataaaattgaaggtaaagaagtaacaattgatcatgatggtaaagaa
tttaagtatgatatttatgaaattacagctaaaaaagaaacaacagaatcataa

Sequence 50
MLFGRLTERAQRVLAHAQEEAIRLNHSNIGTEHLLLGLMKEPEGIAAKVLVSFNITEDKV
IEEVEKLIGHGQEQMGTLHYTPRAKKVIELSMDEARKLHHNFVGTEHILLGLIRENEGVA
ARVFANLDLNITKARAQVVKALGSPEMSNKNAQANKSNNTPTLDGLARDLTVIAKDGTLD
PVVGRDKEITRVIEVLSRRTKNNPVLIGEPGVGKTAIAEGLAQAIVKNEVPETLKDKRVM
SLDMGTVVAGTKYRGEFEERLKKVMEEIHQAGNVILFIDELHTLVGAGGAEGAIDASNIL
KPALARGELQCIGATTLDEYRKNIEKDAALERRFQPIQVDEPTVEDTIEILKGLRDRYEA
HHRINISDEALEAAAKLSDRYVSDRFLPDKAIDLIDEASSKVRLKSHTTPSNLKEIEQET
DKVKNEKDAAVHAQEFENAANLRDKQSKLEKQYEDAKNEWKNAQGGLDTALSEENIAEVI
AGWTGIPLTKINETESDRLLNLEDTLHKRVIGQNDAVNSISKAVRRARAGLKDPKRPIGS
FIFLGPTGVGKTELARALAESMFGEDDAMIRVDMSEFMEKHAVSRLVGAPPGYVGHDDGG
QLTEKVRRKPYSVILFDEIEKAHPDVENILLQVLDDGHLTDTKGRTVDEFRNTVIIMTSNV
GAQELQDQRFAGFGGASEGSDYETVRKTMMKELKNSFRPEFLNRVDDI IVFHKLTKDELK
EIVTMMVNKLTHRLSEQNINIVVTDKAKEKIAEEGYDPEYGARPLIRAIQKTVEDNLSEL
ILDGNKIEGKEVTIDHDGKEFKYDIYEITAKKETTES*

Sequence 51

Contig_0445 pos 1513 1908,

is similar to (with p-value 1.0e-34)

>gp:gp|AF009352 |AF009352 4 Bacillus subtilis osmoprotectant
transport system OpuC including ATPase (opuCA), transmembran
e protein (opuCB), osmoprotectant binding protein precursor
(opuCC) and transmembrane protein (opuCD) genes, complete cd
s. NID: g2271388.
atgattgaatgtaacaaattacctttcattacttatgaccacctttcttttcttcaaagt
aatgatgtttctttaaatattcttcagctatcactgcaggttceccttaccttttccateceg
cttcataatttaacttctgcatttcttctgttgagattttaccttctaatttttttagtg
ccttatcgatttctggattatectttattaattgttcatttgcaagtggactacecgtceat
aaggcgggaagaatttgcgatcatcttccaatattttcaaatcataagctgcaatacgtce
catctgttgaatacccaactgctacatctaatttattattttttaatgcatcatatacta
aaccaatttgcattggacgtgcactatcaaatttaa

Seguence 52
MIECNKLPFITYDHLSFLQSNDVSLNILQLSLOQVPYLFHPLHNLTSAFLLLRFYLLIFLV
PYRFLDYPLLIVHLQVDYRHKAGRICDHLPIFSNHKLQYVHLLNTQLLHLIYYFLMHHIL
NQFALDVHYQI*

Sequence 53

Contig 0445 pos_ 8150 8581,

putative peptide of unknown function
atgttcaaaaatatattattaccctatgatttcgaaaatgattttagtgctatcectgac
tatttagaaaaagtcaccgatgaagattcagttgttgtaatttatcacgttgtaacagaa
aatgatcttgcaattagtgtcaagtattataataagcataaagaagatattattagagaa
aaagagaaaaaactcactccatttttacgtgaattagaaaaaagagatattcaatataaa
atagatgtagattttgggcatattaaagatacaatcttagaaaaaattacttctggagat
ataaataatggtgaatttgatttagtaattatgagtaatcatagagtcgatttgaatatt
aaacatgttttaggagatgttacacataagattgctaaaagaagttctgtcccagtacta
attgttaaataa
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Sequence 54
MFKNILLPYDFENDFSAIPDYLEKVTDEDSVVVIYHVVTENDLAISVKYYNKHKEDIIRE
KEKKLTPFLRELEKRDIQYKIDVDFGHIKDTILEKITSGDINNGEFDLVIMSNHRVDLNI
KHVLGDVTHKIAKRSSVPVLIVK*

Sequence 55

Contig 0445 pos_7486_7115,

putative peptide of unknown function
gtggattacatggcaagacattttggagtttactatagcttgacaactatttctcgtgac
ttacaagaattagaaatttacaaaatccctgttgaaaataaaaagtatatttacaagaaa
ataaatcaaacaaatcaattaagtgcaaaaaaacaattagaaatatttagtgatgagatt
attgaatttataacgctaaataactatgtcttaataaaaacatctcctggetttgctceaa
agtataagttattacatagatcaattacaaatgaaagaaatattaggaattattggaggt
aacgatactttgatgattttgacttcttcaaatgaaatagcagaatttgtttgttatcaa
ttattceccttaa

Sequence 56
VDYMARHFGVYYSLTTISRDLOELEIYKIPVENKKYIYKKINQTNQLSAKKQLEIFSDEI
IEFITLNNYVLIKTSPGFAQSISYYIDQLOMKEILGIIGGNDTLMILTSSNEIAEFVCYQ
LEP*

Sequence 57

Contig_ 0445 pos_6795 5611,

is similar to (with p-value 0.0e+00)
>gp:gp|Y17554|BLY17554_ 1 Bacillus licheniformis archA, arcB,
arcC and arcD genes. NID: g3687415.
gtgttgttaaaaagaccaggaaaagaattagaaaatttagtacctgatcatttaagtggt
ttattattcgatgatattccctacttaaaagttgcacaagaagagcatgacaaatttgcet
caaactttgagagatgaaggaatcgaagtagtttatttagaaaaacttgcagcagaatct
attactgagccagaagtacgcgagaacttcataaacgacatattaacagaatctaaaaag
acaatattaggtcatgaaactgaaattaaagaattcttttcaaagttatctgaccaagaa
cttgtaaataaaatcatggctggcgtacgtaaagaagaaattcaacttgaaacaacccat
ttagtagaatatatggatgatagatatccattttacttagatccaatgcccaacctttat
tttacaagagatccccaagcttcaattggtagaggaatgacaattaacagaatgtattgg
agagcacgacgtagagaatctatttttatgacatatatactgaaacatcatccaagattt
aaagataaagatgtaccagtatggttagatcgtaactcaccatttaatattgaaggtgga
gatgaattagtattatcgaaagatgttttagctattggtatatcagaacgtacatcagcet
caagcaatagaaaagttagcacgtaatattttcaaagatgcaaacacaagttttaaaaaa
atcgtagctattgaaatacctaatacacgtacatttatgcacctagatacagtactaact
atgattgactacgataagtttacagtacatgcagcaatatttaaagaagaaaataatatg
aatatatttaccatagaacaaaatgatggtaaggacgatataaaaattactcgttctage
aagttacgtgaaacacttgctgaagttttagaagtagaaaaagtggactttattccaaca
ggtaatggcgacgttattgatggtgcacgtgaacaatggaatgatggctcaaacacatta
tgtattcgaccaggggttgtggtgacatacgatcgcaactatgtatcaaaccaactttta
cgcgacaaaggaattaaagtgattgaaattactggtagtgaacttgtacgtggacgecgga
ggcccaagatgtatgagtcageccgttatttagagaagatatttaa

Sequence 58
VLLKRPGKELENLVPDHLSGLLFDDIPYLKVAQEEHDKFAQTLRDEGIEVVYLEKLAAES
ITEPEVRENFINDILTESKKTILGHETEIKEFFSKLSDQELVNKIMAGVRKEEIQLETTH
LVEYMDDRYPFYLDPMPNLYFTRDPQASIGRGMTINRMYWRARRRESIFMTYILKHHPRF
KDKDVPVWLDRNSPFNIEGGDELVLSKDVLAIGISERTSAQAIEKLARNIFKDANTSFKK
IVAIEIPNTRTFMHLDTVLTMIDYDKFTVHAAIFKEENNMNIFTIEQNDGKDDIKITRSS
KLRETLAEVLEVEKVDFIPTGNGDVIDGAREQWNDGSNTLCIRPGVVVTYDRNYVSNQLL
RDKGIKVIEITGSELVRGRGGPRCMSQPLFREDI *
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Sequence 59

Contig 0445 pos_5525_ 4104,

is similar to (with p-value 0.0e+00)
>gp:gplY¥17554|BLY17554 3 Bacillus licheniformis arcA, arcB,
arcC and arcD genes. NID: g3687415.
atggatgaaaataaattaggtaaaacttccttaattggtttagtcataggctctatgata
ggcggtggtgcattcaatatcatctcagatatgggtggccaagectggtggacttgcaata
attatcggttggataataactgctattggtatgatttctcttgetttegtatttcaaaat
ttaacaaatgagcgaccagatcttgatggaggaatttatagttatgctcaaacagggttt
ggagattttattggtttttcaagtgcttggggatattggtttgcagecatttctaggtaat
gtggcttatgcaaccctattaatgtcagctgtgggtaacttttteccctatatttaaagga
ggtaacacacttccaagtattatcatagcatcaattttattatggggtgtacatttttta
atacttagaggtgtagaaactgcagcgtttataaatagtattgttacagtagctaaatta
atacctatatttctagttattatatgcatgatagttgtattcaacttcagtacttttaaa
tccggtttttatggtatgactagtggaagtgttggegtttttagttggggagatacaatg
gcacaagtaaaaagtactatgttagtaactgtatgggtattcacagggattgaaggagcecc
gttgtcttttctggacgtgcaaagtctaaaaaggatgtaggaactgctaccgttattggt
ttgatttctgtgctagtcatttatttcttaatgactgtactagecccaaggtgtcattcag
cagaaccaaatttcaaaacttgctaatccatcaatggcacaagtattagaacatattgta
ggtcattggggttcagtgttagttaatataggcttaattatctctgttttaggagecttgg
ttaggatggacattactagctggtgaattaccattcattgtagctaaagatggactttte
ccgaaatggtttgctaaagaaaataagaataaagctccggtcaacgectttaattattact
aatatattagttcagttatttttaattagtatgttgtttacagatagtgcctatcagttt
gcgttttcacttgcatcaagtgcaatcttaattccatatacactcagtgectttttaccag
gttaaatatactattcaaaataaatctaaagctaatttaaaacaatggataataggaatt
attgcatctatttacacaatttggttggtttatgcagctggattagattatttactatta
acgatgttgttatatatacctggattactcgtatacagctacgtacaaagggataataac
aaacatttgacaaaattggattatacgttattcatattcatcattgtacttgcaataata
ggaatagttcgtttgattacaggtaatatttctgtattttaa

Sequence 60
MDENKLGKTSLIGLVIGSMIGGGAFNIISDMGGQAGGLAIIIGWIITAIGMISLAFVEQN
LTNERPDLDGGIYSYAQTGFGDFIGFSSAWGYWFAAFLGNVAYATLLMSAVGNEFEFPIFKG
GNTLPSITIASILLWGVHFLILRGVETAAFINSIVTVAKLIPIFLVIICMIVVENFSTFEFK
SGFYGMTSGSVGVFSWGDTMAQVKSTMLVTVWVEFTGIEGAVVEFSGRAKSKKDVGTATVIG
LISVLVIYFLMTVLAQGVIQONQISKLANPSMAQVLEHIVGHWGSVLVNIGLIISVLGAW
LGWTLLAGELPFIVAKDGLFPKWFAKENKNKAPVNALIITNILVQLFLISMLETDSAYQF
AFSLASSAILIPYTLSAFYQVKYTIQONKSKANLKQWIIGIIASIYTIWLVYAAGLDYLLL
TMLLYIPGLLVYSYVQRDNNKHLTKLDYTLFIFIIVLAIIGIVRLITGNISVE™*

Sequence 61

Contig 0445 pos_ 4062 3373,

putative peptide of unknown function
atgtatgaagaaaatatttatattaaaaattcagaatatgaatttgataataatcttaaa
caattagcatcatacttaaatattcctgttagtattgttagaccttataaagaggattta
acactttatcaatataaaaaaggacaagtcatatatcattcaactgatcaaataaaattt
gtatactttttagtaaatggttgtattttacatgaatcttctaatattactggtgacaat
tatttaagattaagtaaagacgaaaatatatttccaatgaacttcatatttaatgaaacc
cctgcaccatatgaaatatgtacagctttgacagattgtaaaatattaactttaccgaaa
gatttacttgagtatttatgtagaaagcataatgaaatatttgaaagtctcttcaagaaa
cttaatgagactattcaatttcaagtagaatatattatggcgttaagagctaattcagcet
aaagaaagaattgaaagaatactacaaattttatgcctttcaattggggatgataatgga
gaattctatgaattaaaacaaattatgactgttcaattaataagtaatttatctggactt
aacagaaaaactactggtgaaataatcagagaattaaaaatagaaaatattatatatcaa
gataaaagaaattggattataaaaaaataa
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Sequence 62
MYEENIYIKNSEYEFDNNLKQLASYLNIPVSIVRPYKEDLTLYQYKKGQVIYHSTDQIKF
VYFLVNGCILHESSNITGDNYLRLSKDENIFPMNFIFNETPAPYEICTALTDCKILTLPK
DLLEYLCRKHNEIFESLFKKLNETIQFQVEYIMALRANSAKERIERILQILCLSIGDDNG
EFYELKQIMTVQLISNLSGLNRKTTGEIIRELKIENITIYQDKRNWIIKK*

Sequence 63

Contig 0445 pos_ 3371 2502,

is similar to (with p-value 7.0e-53)
>gp:gp|AF009352|AF009352 3 Bacillus subtilis osmoprotectant
transport system OpuC including ATPase (opuCA), transmembran
e protein (opuCB), osmoprotectant binding protein precursor
(opuCC) and transmembrane protein (opuCD) genes, complete cd
s. NID: g2271388. >gp:gp|Z299121|BSUB0018_ 68 Bacillus subtili
s complete genome (section 18 of 21): from 3399551 to 360906
0. NID: g2635827.
atgaataaaatattaattgaaaaggagatattcaaaatgaaaaatttaagaaatagaaac
tttttaactttgttagacttcacacaaaaagaaatggaatttttacttaatttatctgaa
gatcttaaacgcgcaaaatatgcaggaatagaacaacaaaaaatgaaaggtaaaaatatc
gctctactttttgaaaaagattcaacacgcactcgatgtgcatttgaaacagcggettat
gatcaaggtgcacatgtaacataccttgggccaacaggttctcaaatgggtaaaaaagag
tctaccaaagatactgctcgtgttttaggtggagectgtcectttaggtattttattatcea
aaaacgcaacgcacagctaatgtggtattaacagttgctggcgtgecttcaaaccattect
actttggctgtgctagctatcatgattccaatatttggggtaggaaaaacaccagectatt
gttgcattatttatctatgtattattaccaattttaaataatacagtattaggtgttaaa
aatatcgataaaaatgtcattcaagctggtcaaagtatgggaatgactaaatttcaatta
atgaaagatgtagaaatgcctttagctttaccacttattattagtggtattcgtctatcea
agtgtatacgtcattagttgggcaacactcgcaagttatgtaggtgcaggtggacttggg
gatcttgtatttaatggattaaatctctatcaaccacctatgattattagtgcagcgatt
gttgttactttattagcattagttattgactttatactttcattagttgaaaaatgggtt
gtacctaaaggattaaaagtatctagataa

Sequence 64
MNKILIEKEIFKMKNLRNRNEFLTLLDFTOQKEMEFLLNLSEDLKRAKYAGIEQQKMKGKNI
ALLFEKDSTRTRCAFETAAYDQGAHVTYLGPTGSQMGKKESTKDTARVLGGAVPLGILLS
KTQRTANVVLTVAGVLQTIPTLAVLAIMIPIFGVGKTPAIVALFIYVLLPILNNTVLGVK
NIDKNVIQAGQSMGMTKFQLMKDVEMPLALPLIISGIRLSSVYVISWATLASYVGAGGLG
DLVENGLNLYQPPMITISAAIVVTLLALVIDFILSLVEKWVVPKGLKVSR*

Sequence 65

Contig 0445 pos 2434 1541,

is similar to (with p-value 7.0e-85)
>gp:gp|AF009352|AF009352_4 Bacillus subtilis osmoprotectant
transport system OpuC including ATPase (opuCA), transmembran
e protein (opuCB), osmoprotectant binding protein precursor
(opuCC) and transmembrane protein (opuCD) genes, complete cd
s. NID: g2271388.
gtgttatctggatgcagtttaccaggtttaggtgatggaaatgcaaaagatgatgtgaaa
atcacaacgactgaaacaagtgaaactaagattataggtcatatggaaaaattattaatt
gaacatgaaactgatggaaaaatcaaaccgacgttgattgggaacctaggttctagcatt
attcaacataatgcgttacaacgtggtgatgcaaatatgtcagcggtacgttacacaggt
actgaattgacgagtgtattagcagctaaacctactaaagatcctgataaggccatgtct
gaaacacaacgcttatttaaaaagaaatatgatgaaaagtattatcattcacttgggttt
gcgaatacatacgcattcatggtgacaaaagaaacggctaaaaagtatcacttagaaaaa
gtatcagatttagagaaatataaagatgaactacgtcttggaatggatacccaatggatg
aaccgtgcaggtgatggatatccagcttttgttaaagattatggatttaaatttgatagt
gcacgtccaatgcaaattggtttagtatatgatgcattaaaaaataataaattagatgta
gcagttgggtattcaacagatggacgtattgcagcttatgatttgaaaatattggaagat
gatcgcaaattcttceccgecttatgacggtagtccacttgcaaatgaacaattaataaag
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gataatccagaaatcgataaggcactaaaaaaattagaaggtaaaatctcaacagaagaa
atgcagaagttaaattatgaagcggatggaaaaggtaaggaacctgcagtgatagctgaa
gaatatttaaagaaacatcattactttgaagaaaagaaaggtggtcataagtaa

Sequence 66
VLSGCSLPGLGDGNAKDDVKITTTETSETKIIGHMEKLLIEHETDGKIKPTLIGNLGSSI
IQHNALQRGDANMSAVRYTGTELTSVLAAKPTKDPDKAMSETQRLFKKKYDEKYYHSLGFE
ANTYAFMVTKETAKKYHLEKVSDLEKYKDELRLGMDTQWMNRAGDGYPAFVKDYGEFKEDS
ARPMQIGLVYDALKNNKLDVAVGYSTDGRIAAYDLKILEDDRKFFPPYDGSPLANEQLIK
DNPEIDKALKKLEGKISTEEMOKLNYEADGKGKEPAVIAEEYLKKHHYFEEKKGGHK*

Sequence 67

Contig 0445 pos_ 1454 846,

is similar to (with p-value 9.0e-30)
>gp:gp|AF009352|{AF009352 5 Bacillus subtilis osmoprotectant
transport system OpuC including ATPase (opuCA), transmembran
e protein (opuCB), osmoprotectant binding protein precursor
(opuCC) and transmembrane protein (opuCD) genes, complete cd
s. NID: g2271388. >gp:gpl|299121|BSUB0018_66 Bacillus subtili
s complete genome (section 18 of 21): from 3399551 to 360906
0. NID: g2635827.
atgtcggtatatggtgtgttgtttgcatgtataattggaattcctattggtattttcata
gccaagtataaacgtttatcgtggccggtaattacaattgcaaatattatacaaactgtt
ccagcaatcgctatgttagccatacttatgttggctatgggattaggaccaacaactgtt
gttgtaactgtattcctatattcgttattacctattattaaaaatacttatactggtatt
gtagaagttgatgaaaatattaaagacgctggtaaaggtatgggaatgacggggaatcaa
atattaagaatgatagagttaccattatctttatctgttattattggtggtgttagaatt
gcacttgttgttgctatcggaatagtagegattgggtcatttatcggtgctccaacacta
ggtgatattattattcgtggtacaaattcaacagatggaacaacattcatcttagcaggt
gccataccaattgctttaatagcaattatcatagatataggattacgttatctagaaaaa
cgtttagatcctactcgtaaaaacaaaaaagattcaatgcaaaaacatcaagtacaaaaa
ttacgttaa

Sequence 68
MSVYGVLFACIIGIPIGIFIAKYKRLSWPVITIANIIQTVPAIAMLAILMLAMGLGPTTV
VVTVFLYSLLPIIKNTYTGIVEVDENTKDAGKGMGMTGNQILRMIELPLSLSVIIGGVRI
ALVVAIGIVAIGSFIGAPTLGDIIIRGTNSTDGTTFILAGAIPIALIAIIIDIGLRYLEK
RLDPTRKNKKDSMQKHQVQKLR*

Sequence 69
Contig_0446_pos_520_1677,
is similar to (with p-value 4.0e-36)

_>gp:gp|AF008930|AF008930 4 Bacillus subtilis choline transpo

rt system including ATPase (opuBA), transmembrane protein (o
puBB), choline binding protein precursor (opuBC) and transme
mbrane protein (opuBD) genes, complete cds; and unknown gene
NID: g3068551. >gp:gp|Z99121|BSUB0018_ 57 Bacillus subtilis
complete genome (section 18 of 21): from 3399551 to 3609060
NID: g2635827.
atgaaaccacttagaagattgaccaaagtcgaactcecctattgcaatgectgttatcatg
gcaggaatacgcacagctatggtattaatcattggtactgctacactcgcagctttaata
ggcgctggtggtctaggagatttaatattattaggcattgatcgtaacaatagtgcactce
attttaataggtgctattccagctgcacttctagctattatttttgattttattttaaga
tacatggaacgtttatcatataaaaaattgctcatttctttagggacaattgtaattgtg
attatcatagctattgccatacctatggcagcgcaaaaaggtgataaaatcacattcgea
ggcaagctaggttcagaaccgtcaattattacgaatatgtataaaatacttattgaagaa
gacacagatgatactgtagaagtcaaagatggcatgggtaaaacctcattcttatttaat
gcgcttaagtcagatgaaattgatggttatttagaatttacaggtactgtattaggtgaa
ttaacgaaagaagatttaaagtctaaaaaagaaaacgatgtatatcaacaagcaaagtct
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agtttagaaaaaaaatatgatatgacaatgcttaaaccgatgaaatataataatacgtat
gcattagctgtaaaacgtgactttgcaaaaaaatatcaaattaagacaataggtgattta
cgcaaggtagaagataaacttaaaccaggttttacattggaatttaatgatagaccagat
ggatacaaagctgttaaaaaaacgtatcatcttaatctttctaatgttaaaactatggaa
cctaaattacgttatactgcagttaaaaagggagatattaatctcatagacgcatactct
actgatgcagaattaaaacaatataacatggtagtattaaaagatgatcaacatgtattt
cctccataccaaggagcaccgctatttaaagaaaaatatttaaaagaccatcctgaagtt
aaaaaaccgctcaataaattggcgaatagaatcacagatgaagaaatgcaagaaatgaac
tataaggtaacagtgaagaaagaggatccttataaagtagcaagagaatacttagaaaaa
gaaaaattaataaaataa

Sequence 70
MKPLRRLTKVELPIAMPVIMAGIRTAMVLIIGTATLAALIGAGGLGDLILLGIDRNNSAL
JLIGAIPAALLAITFDFILRYMERLSYKKLLISLGTIVIVIIIAIAIPMAAQKGDKITEFA
GKLGSEPSIITNMYKILIEEDTDDTVEVKDGMGKTSFLEFNALKSDEIDGYLEFTGTVLGE
LTKEDLKSKKENDVYQOAKSSLEKKYDMTMLKPMKYNNTYALAVKRDFAKKYQIKTIGDL
RKVEDKLKPGFTLEFNDRPDGYKAVKKTYHLNLSNVKTMEPKLRYTAVKKGDINLIDAYS
TDAELKQYNMVVLKDDQHVEFPPYQGAPLFKEKYLKDHPEVKKPLNKLANRITDEEMQEMN
YKVTVKKEDPYKVAREYLEKEKLIK*

Sequence 71

Contig_ 0446 _pos_3200_2466,

is similar to (with p-value 3.0e-77)

>sp:sp|Q06174 |EST BACST CARBOXYLESTERASE PRECURSOR (EC 3.1.1
.1). >pir:pir|JC1374|JC1374 carboxylesterase (EC 3.1.1.1) -
Bacillus stearothermophilus (strain IFO 12550) >gp:gp|D12681
IBACPBH7_1 Bacillus stearothermophilus esterase gene. NID: g
216313.
atgcaaattaaactaccaaaaccattcttttttgaagaagggaaacgtgcagtgttactt
cttcacggctttacaggtaactctgctgatgtaagacaacttgggcgttatcttcaaaaa
aagggctatacatcttatgctccacaatatgaaggacatgcagcgcccccagaagaaata
ttaaaatctagcccttttgtttggtttaaagatgttttagatggttatgattatttagta
gatcaaggttacgaagaaatagcagtagctggtttatcattaggtggcgecttcgeatta
aaactaagtttaaatcgtgatgtgaaggggattataactatgtgtgcacctatggagaat
aaaacagaaggttcgatttatgaaggctttcttgaatatgcacgtaactttaaaaaatat
gaaggcaaagatcaacaaacgattgatcaagaaatggaacaatttcatccaactgaaacc
ctgagagaactgagtgacactctaaatggagttaaagaacatgtcgatgaagtaattgat
ccaatacttgtcgtacaagcagaacaagatacaatgattgatcctcaatcagcaaattat
atatataatcatgtcgattctgatgaaaaagaaatcaaatggtatcaacattcaggtcat
gtgattaccattgataaagggcattgtcaaaatcctcectgtaattttagegtatctggaa
aatcatcagcagtaa

Sequence 72
MOIKLPKPFFFEEGKRAVLLLHGFTGNSADVRQLGRYLQKKGYTSYAPQYEGHAAPPEET
LKSSPFVWEFKDVLDGYDYLVDQGYEEIAVAGLSLGGAFALKLSLNRDVKGIITMCAPMEN
KTEGSIYEGFLEYARNFKKYEGKDQQTIDQEMEQFHPTETLRELSDTLNGVKEHVDEVID
PILVVQAEQDTMIDPQSANYIYNHVDSDEKEIKWYQHSGHVITIDKGHCONPPVILAYLE
NHQQ*

Sequence 73

Contig_ 0446 pos_947_468,

putative peptide of unknown function
gtgtcttcttcaataagtattttatacatattcgtaataattgacggttctgaacctage
ttgcctgcgaatgtgattttatcacctttttgegetgeccataggtatggcaatagctatg
ataatcacaattacaattgtccctaaagaaatgagcaattttttatatgataaacgttcecc
atgtatcttaaaataaaatcaaaaataatagctagaagtgcagctggaatagcacctatt
aaaatgagtgcactattgttacgatcaatgcctaataatattaaatctcctagaccacca
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gcgcctattaaagctgcgagtgtagcagtaccaatgattaataccatagectgtgegtatt
cctgccatgataacaggcattgcaatagggagttcgactttggtcaatcttctaagtggt
ttcattccaatgcctttagecgcecttcaataagagagggatcgacctecttaataccttaa

Sequence 74
VSSSISILYIFVIIDGSEPSLPANVILSPFCAAIGMAIAMIITITIVPKEMSNFLYDKRS
MYLKIKSKIIARSAAGIAPIKMSALLLRSMPNNIKSPRPPAPIKAASVAVPMINTIAVRI
PAMITGIAIGSSTLVNLLSGFIPMPLAASIREGSTSLIP*

Sequence 75

Contig 0447 pos_18108_18413,

putative peptide of unknown function
atgtcttctcatcctatccacattaatattttgatagattgtagagttaatttatctgga
acacgtaaatcatcaaaaactacacctaaatgttctttatatttgaagtegttctctgte
acctctttatcgaagaatttcagtgaaccattatctttatgtctatttcctacaagtgta
ttaatgagggtagacttacctgaaccatttttcccaattaaacccactacctcgecaggt
ttaacagagaatgtgatgtcagtaagctggaattctgaattcttatatgatttattgagt
tgctga

Sequence 76
MSSHPIHINILIDCRVNLSGTRKSSKTTPKCSLYLKSFSVTSLSKNFSEPLSLCLEFPTSV
LMRVDLPEPFFPIKPTTSPGLTENVMSVSWNSEFLYDLLSC*

Sequence 77

Contig 0447 pos 22881_22129,

putative peptide of unknown function
gtgaggcaaatgtcacagtatccactttggaatcaattaaatactttaaaagaggctcag
tgggtcgatttaacacatactttcgacccaaatatcectegttttagcgaatttgaaaaa
ggtgaagtctcaacgctattcaatgttaaagatcatgggttttatgtacaacgttggagt
atcgtaactcaatatggaacacacattgatgctccaatccatttcgttgaaaatagaaga
tatttagaagaattagatttaaaagaacttgttttaccattaattgttttagattattct
aaagaagctgcacaaaattcagattttatcgtatcacgtaaacatttagaagattgggaa
caacaacacggtcgcattgaagcaggtacttttgtcgcattacgtactgattggtcaaaa
cgttggccagatatagaaaaatttgaaaataaagatgtagatggccatcaacatcttcca
ggttggggccttgatgcattaaaatttctcattgaagaacgtggtgttaaatccataggt
cacgaaacatttgatactgatgcctcaattgatacagctaaaaatggtgatattgttgge
gaaagatatatcttaggtcaagacacattccaagtcgaattacttaccaatttagatcaa
ttacctaccagaggtgcaattatctatgcaatcagcccaaaaccaaaagatgcaccaggce
tttccagttcgtgcattcgcaataaaaccttaa

Sequence 78
VROMSQYPLWNQLNTLKEAQWVDLTHTFDPNIPRFSEFEKGEVSTLENVKDHGEYVQRWS
IVTQYGTHIDAPIHFVENRRYLEELDLKELVLPLIVLDYSKEAAQNSDFIVSRKHLEDWE
QQOHGRIEAGTFVALRTDWSKRWPDIEKFENKDVDGHQHLPGWGLDALKFLIEERGVKSIG
HETFDTDASIDTAKNGDIVGERYILGQODTFQVELLTNLDQLPTRGAIIYAISPKPKDAPG
FPVRAFAIKP*

Sequence 79

Contig 0447 _pos 19018_18668,

putative peptide of unknown function
gtgtatttatttatagtccaaaacgcgtcacttcactataaagctaaaattgacgcaaat
atttcagatgatttagcagatacatatgaaaataaatcatacatcaaatcattgaaagta
agatttatttacacaatgcaattaattgtcgecttttattgcaattttaatacccgtcata
ggaaatgcatctgagaatcacatcgctctaataatgattcctttcattattacaatcatt
tcatccataatgattgggatattttatagaaaatttgatgctcgataccctaaattagga
gagaaacgttacactgaaaaagcatttaatattatggacgaaggagagtga
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Sequence 80
VYLFIVONASLHYKAKIDANISDDLADTYENKSYIKSLKVRFIYTMQLIVAFIAILIPVI
GNASENHIALIMIPFIITIISSIMIGIFYRKFDARYPKLGEKRYTEKAFNIMDEGE*

Sequence 81

Contig 0447 pos_18433 18116,

putative peptide of unknown function
atggaaaacttattagaagttcagcaactcaataaatcatataagaattcagaattccag
cttactgacatcacattctctgttaaacctggcgaggtagtgggtttaattgggaaaaat
ggttcaggtaagtctaccctcattaatacacttgtaggaaatagacataaagataatggt
tcactgaaattcttcgataaagaggtgacagagaacgacttcaaatataaagaacattta
ggtgtagtttttgatgatttacgtgttccagataaattaactctacaatctatcaaaata
ttaatgtggataggatga

Sequence 82
MENLLEVQOLNKSYKNSEFQLTDITEFSVKPGEVVGLIGKNGSGKSTLINTLVGNRHKDNG
SLKFFDKEVTENDFKYKEHLGVVEDDLRVPDKLTLQSIKILMWIG*

Sequence 83

Contig 0447 pos_18109 17288,

putative peptide of unknown function
atgttcaagaacaacaaaagtattgaagatacttatgcaacaaaacctattattcagaat
atcgttggtcaggcacaaatcaaacaagtgatggcgaaacaaacacccatgagatatacg
ttgaaagctatcatggctggttttctattatcaatagttacagtttttatgttagcaatt
aaaacacaattcgcttcaacgcataatgacgggttaatcaatttgatgggagctattgeg
tttagtttaggtctcgtattagttgtgttaaccaattctgaattattaactagtaatttt
atgtatctgactgttggttggtattataaagcaattagtgtaagtaaaatgatatggatt
tttattttctgttttataggtaatatcttaggtggatttattttatttttcctcatgaaa
tatgcacatgttatgacgccagaaatgacagatagtttaacagcattagtacataaaaaa
acagtagaatcgacttggttaaatattttgattaaaggtatattttgtaatttctttatt
aatatcggtatttttatttcaatgcagtttaaagagggactagccaaagcattctttata
gcttgtggagtgattgtctttgtatttatgggttacgaacacgttgtttttaacgetgga
ttatatgcaggtatgatgttctttaatatggatggattatcttggttgggtgtgctaaaa
aatattgtttttgcattccttggaaactatatcggtggaggtatctttattggattagtg
tatgcatatttgaacggtaaacgtgacagcctccaaccatag

Sequence 84
MEFKNNKSIEDTYATKPIIQNIVGQAQIKQVMAKQTPMRYTLKAIMAGFLLSIVTVEMLAT
KTQFASTHNDGLINLMGAIAFSLGLVLVVLTNSELLTSNFMYLTVGWYYKATSVSKMIWI
FIFCFIGNILGGFILFFLMKYAHVMTPEMTDSLTALVHKKTVESTWLNILIKGIFCNFFI
NIGIFISMQFKEGLAKAFFIACGVIVEFVFMGYEHVVEFNAGLYAGMMEFFNMDGLSWLGVLK
NIVFAFLGNYIGGGIFIGLVYAYLNGKRDSLQP*

Sequence 85
Contig 0447 pos 16854 16309,
is similar to (with p-value 2.0e-31)
>sp:sp|P54951 | YXEL BACSU HYPOTHETICAL 19.0 KD PROTEIN IN IDH
-DEOR INTERGENIC REGION. >gp:gp|Z99124|BSUB002Z1 55 Bacillus
subtilis complete genome (section 21 of 21): from 3999281 to
4214814. NID: g2636442. >gp:gp|D45912|D45912 15 Bacillus su
btilis genome sequence between the iol and hut operon, parti
al and complete cds. NID: gl408482.
gtgaaaaatatgtcgaatattaatattagagtggcacatgaacaagatgctgaagaatta
catagcatcatgcaaattgcttttacacctttaagagaactaggtattgattggccatca
gttcacgctgatcttgaaatggtaaaggataatttaagacaaaatactacatttgtactt
gaaaatgaaaaagaaattatttcaacgattacggtttgctatgcatggagtagtgtaaaa
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cccatttcaggttatccgttegtttggtggtttgcaacacgaccaacttatgatggacaa
gggtatgggagtcaacttttaaaatatgtagaggagacatttttacgcgatactttaaaa
gctgctgcggtaaccttaggaacatcagcacgtttgcacccttggttattaaacatttac
gaaaagcggggttatgaaatatacgctaaacatgaaaatgatgatggtgatttaggagtc
ataatgcgtaaaattttaataccagaacaatttaatgatgacattttgggecgaccgeca
ttttag

Sequence 86
VKNMSNINIRVAHEQDAEELHSIMQIAFTPLRELGIDWPSVHADLEMVKDNLRONTTEVL
ENEKEIISTITVCYAWSSVKPISGYPFVWWFATRPTYDGQGYGSQLLKYVEETFLRDTLK
AAAVTLGTSARLHPWLLNIYEKRGYEIYAKHENDDGDLGVIMRKILIPEQENDDILGRPP
F*

Sequence 87

Contig 0447 pos 13818 13129,

putative peptide of unknown function
atgagaaaaggaaatcagaatgaagctttagaagaatttatcggaactttattaaaagat
gagcaatattattatgagttagcatttttagaaagtgaaacacaaaatcttgaaatcata
atggagaagatgattaagcaaggaattacaaaatttcgtattgtacctttactcattttt
agtgcaatgcattatatcagtgatattccacaaatacttaaagagatgaaagctcgatat
ccacaaattgatagtaaaatgagtgcgcctcttggtacacatccatatatgaaaacatta
gtagaaaatagaattgctgatgaaaaagtcagtgaaggttcaaccaaagcaactatagta
attgcccatggaaatggaagtggacgttttacgaaagcacatgatgaattaaaagcattt
gttaaaacgcttgatagtcatcatcctgtttatgcaagagectttatatgggacattageca
tttaaaaatgatttagataaaatctcagagcaatatgacgagttagtcattgtcccatta
tttttatttgatggtagattggtgaataaagtaaaacgtcttttaggtgaaatgacattg
catagtcaattacacattacgccatcgattaactttgatccaattttaagattaattatt
agagaaagacttgaagcgttagatatttaa

Sequence 88
MRKGNONEALEEFIGTLLKDEQYYYELAFLESETONLEIIMEKMIKQGITKFRIVPLLIF
SAMHYISDIPQILKEMKARYPQIDSKMSAPLGTHPYMKTLVENRIADEKVSEGSTKATIV
IAHGNGSGRFTKAHDELKAFVKTLDSHHPVYARALYGTLAFKNDLDKISEQYDELVIVPL
FLFDGRLVNKVKRLLGEMTLHSQLHITPSINFDPILRLITIRERLEALDI *

Sequence 89

Contig 0447 pos_12691 10286,

is similar to (with p-value 0.0e+00)
>sp:splP42435|NASD _BACSU NITRITE REDUCTASE (NAD(P)H) (EC 1.6
.6.4). >gp:gp|D30689|BACNARB 4 Bacillus subtilis DNA around
narB region (nasB operon and nasA gene). NID: g710016. >gp:g
p1Z99105|BSUB0002 159 Bacillus subtilis complete genome (sec
tion 2 of 21): from 194651 to 415810. NID: g2632457. >gp:gpl
D50453]1D50453 33 Bacillus subtilis DNA for 25-36 degree regi
on containing the amyE-srfA region, complete cds. NID: gl805
369.
atggcaaaacaaaaacttgtaatgattggtaatggtatggcaggtttaagaacgatagaa
gagattttagaacgttcacaatcacaatttgatattactattattgggaaagaaccttat
ccgaactataacagaattatgttatccaatattttacagaagaaaatgaccgtcgaagat
acaattatgaatccttatgattggtatcaagagaataatattgaacttataaataatgat
ccagtggaaaaagttgataaagaaaacaaaatagttactacttctaaaggtattgaagta
gagtatgacatttgtattttcgctactggatcaaaagcttttgtattacctataccaggt
tcaaatcttcctagtgtcattggatggcgaacaattgatgatacaaataaaatgattgaa
attgcccaaacgaaaaaacgcgcagttgtcattggtggaggtcttctaggecttagagtgt
gccagaggacttctagatcaaggaatggaagtgacagttcttcatttagetgattggetce
atggaaatgcaattggatcgtaaagccggagaaatgcttaaagecggatttagaaaagcaa
ggtatgaagattgaacttcaagcaaattctaaagaaatcattggtgataaagatgttgaa
gctattaaattagctgacggtcgggtgattgaaacagatttagtagttatggectgttggt
atcagaccttatactgaagttgctaaagatagtggattagatgtcaatagaggtattgtt
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gtaaatgattatatgcaaacatctgattctcatatttatgcagtcggtgaatgtgccgaa
catgatgggaaagtttatggattggtggcgccactttatgaacaaggcaaagtgctagca
gattatttaactggtaaagaaacaaaaggttataaaggatctactactttcacttcactt
aaagtatctggttgtgatttatatagtgcagggcaaattgttgaagatgaagatgtccat
ggtgtggaaatttttaatagtgtcgacaatatctacaaaaaagtgtatttaagtcagggt
caagtcgttggtgctgtcttgtatggtgatactgatgatggatcacgattttataatatg
atgaaaaaacatgaaacgcttgaagattatacacttgtttctttattgcataaaggtgat
gaagatgcggggacatctattgctgatatgtctgatgatgaaacgatttgtggatgtaat
ggtgttgataaaggaacaatcgtcaatgctattacaagtaaaggtttaacgtctgtagat
gaagtgactaaagcaacaaaagcaggtaattcatgtggtaagtgtaaaggtcaaatcggt
gagttattacaatatacattaggtgacgactttattgctgcaaaaccaacaggtatttgt
ccatgtactgatttaacaagagaccaaattgtaactcaaatcagggctaaaaatctcaaa
tcatcaaaagaagtacgacacgttcttgatttcaaagataaagatggttgtcctaaatgt
cgacctgcaattaattattatttaaatatggtttatccttttgaacatcgagacgaaaaa
gattctcgcttecgctaatgaaagatatcatgcaaatatacaaaatgatggtactttctca
gtgattcctcaaatgcgcggtggtgttacagatgctgaccaactcattcgattaggagaa
gttgctaaaaagtataacgtaccacttgttaaagtaacaggttcgcaacgtgtaggttta
tatggattgaagaaagaagaattaccacaagtttggaaagatttaggaatgcgttctgcet
tctgcttatggtaaaaagacgcgttctgttaaaagttgegttggtaaagagttttgtegt
tttggtacacaatacacaactcgactaggaataagacttgaaaaaacatttgaatatatt
gatacacctcataaatttaaaatgggagtatcaggttgtccgagaagttgtgtagagtct
ggtgttaaagattttggcgtcatatctgttgaaaatggctaccaaatatttatcggaggt
aatggtggtactgatgttactgtaggtaaattgttaacgacagttgaaaccgaagatgaa
gtgattcaattatgtggtgccctcatgcagtattacagagaaacaggtgtttacgectgaa
agaacagcaccatggttagaacgtatgggctttgaaaatgtcaagaatgtcttattaaat
caagaaaagcaaaaagaactgtatttaagaattatggaagccaaaaaagctgttgagaat
gaaccatgggaaactattgttgaaaataaagaagcacaaaaaatctttgaagttgagaag
gtgtaa

Sequence 90
MAKQKLVMIGNGMAGLRTIEEILERSQSQFDITIIGKEPYPNYNRIMLSNILQKKMTVED
TIMNPYDWYQENNIELINNDPVEKVDKENKIVTTSKGIEVEYDICIFATGSKAFVLPIPG
SNLPSVIGWRTIDDTNKMIEIAQTKKRAVVIGGGLLGLECARGLLDQGMEVTVLHLADWL
MEMQLDRKAGEMLKADLEKQGMKIELQANSKEI IGDKDVEAIKLADGRVIETDLVVMAVG
IRPYTEVAKDSGLDVNRGIVVNDYMQTSDSHIYAVGECAEHDGKVYGLVAPLYEQGKVLA
DYLTGKETKGYKGSTTFTSLKVSGCDLYSAGQIVEDEDVHGVEIFNSVDNIYKKVYLSQG
QVVGAVLYGDTDDGSRFYNMMKKHETLEDYTLVSLLHKGDEDAGTSIADMSDDETICGCN
GVDKGTIVNAITSKGLTSVDEVTKATKAGNSCGKCKGQIGELLQYTLGDDFIAAKPTGIC
PCTDLTRDQIVTQIRAKNLKSSKEVRHVLDFKDKDGCPKCRPAINYYLNMVYPFEHRDEK
DSRFANERYHANIQNDGTEFSVIPOMRGGVTDADQLIRLGEVAKKYNVPLVKVTGSQRVGL
YGLKKEELPQVWKDLGMRSASAYGKKTRSVKSCVGKEFCRFGTQYTTRLGIRLEKTFEYI
DTPHKFKMGVSGCPRSCVESGVKDFGVISVENGYQIFIGGNGGTDVTVGKLLTTVETEDE
VIQLCGALMQYYRETGVYAERTAPWLERMGFENVKNVLLNQEKQKELYLRIMEAKKAVEN
EPWETIVENKEAQKIFEVEKV*

Sequence 91
Contig 0447 pos_10283 9969,
is similar to (with p-value 3.0e-22)
>sp:sp|P42436|NASE_BACSU ASSIMILATORY NITRITE REDUCTASE (NAD
(P)H) SMALL SUBUNIT (EC 1.6.6.4). >gp:gp|D30689|BACNARB 5 Ba
cillus subtilis DNA around narB region (nasB operon and nasA
gene) . NID: g710016. >gp:gp|Z99105|BSUB0002 158 Bacillus su
btilis complete genome (section 2 of 21): from 194651 to 415
810. NID: g2632457. >gp:gp|D50453|D50453 32 Bacillus subtili
s DNA for 25-36 degree region containing the amyE-srfA regio
n, complete cds. NID: gl1805369.
atgaaagctaaagaaaagattaaagttacaacaatgaatgaaatgattcctcaaataggc
aaaaaagtagttgtaaacgaaaaagaaataggtatttttctcacagataatggtgattta
tatgccattggaaatatatgtccacataaagaaggaccgttgtctgaagggactgtaagt
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ggtgattatgtttactgtccgttacacgatcaaaaaatagctttaaaaactggagaagta
caacaacctgatacaggatgtgtagagacatacgaagtagaagttattgatggagatatt
tacttatgtctataa

Sequence 92
MKAKEKIKVTTMNEMIPQIGKKVVVNEKEIGIFLTDNGDLYAIGNICPHKEGPLSEGTVS
GDYVYCPLHDQKIALKTGEVQQPDTGCVETYEVEVIDGDIYLCL*

Sequence 93

Contig 0447 pos_9876_9043,

is similar to (with p-value 3.0e-32)
>sp:sp|P29928 | SUMT_ BACME UROPORPHYRIN-III C-METHYLTRANSFERAS
E (EC 2.1.1.107) (UROGEN III METHYLASE) (SUMT) (UROPORPHYRIN
OGEN III METHYLASE) (UROM). >pir:pir|A42479|A42479 S-adenosy
1-L-methionine uroporphyrinogen III methyltransferase - Baci
llus megaterium >gp:gpiM62881|BACCOBA 1 Bacillus megaterium
S-adenosy-L-methionine:uroporphyrinogen III methyltransferas
e (COBA) gene, complete cds. NID: gl42694.
gtgattttatttgatcgtctcgtaaatcctttcatcttacagtatgecttcttctcaaaca
aaagtgatcaatgtgggaaagaaaccttattgtaaacacattcaacaagaggagattaat
caaaaaattgttgaagcagctaatcaatatcaatgtgtggtgagactaaagggaggagat
cctgcgatttttggtagaattacagaagaagtacaaacattagaaaatcatcatattcat
tacgagattgtccctggtgtgacatcagcaagtgctgeccgtagcaactatgaatatggga
ttaacgatgcgttctatcgcaccgagtgtgactttctcaactggtcattttaaagattcg
gttaatcacgatacggatattaggaacttgattaatggaggcactttagctatttatatg
ggtgtgaaaagattaggtcaaattattaaacaaattgaatcatatacgaatgaagactac
cccattgcaatagtgtttaatgcttcctgectacaatgaaaagattgttataggtcattta
agtacgattgaagaacaattggtttctcaacaactagaaggtcatccaggcatatgcatt
ttaggtaatatacttgatgacattaatcgtacgttattgaataataataagaatgacaag
ggaaatctatatttaatcaagggagataaagaacgtgcaattgcaaaggctgaaacttta
tatgatgaaggaatccaatgtctgattgattttgaccatagctaccacatttctcaacaa
aacgtgtataacgaaatgattaaacacaagagtattaaaacaatatatgtataa

Sequence 94
VILFDRLVNPFILQYASSQTKVINVGKKPYCKHIQQOEEINQKIVEAANQYQCVVRLKGGD
PAIFGRITEEVQTLENHHIHYEIVPGVTSASAAVATMNMGLTMRSIAPSVTFSTGHFKDS
VNHDTDIRNLINGGTLAIYMGVKRLGQIIKQIESYTNEDYPIATIVENASCYNEKIVIGHL
STIEEQLVSQQLEGHPGICILGNILDDINRTLLNNNKNDKGNLYLIKGDKERAIAKAETL
YDEGIQCLIDFDHSYHISQONVYNEMIKHKSIKTIYV*

Sequence 95

Contig 0447 pos_8864 5181,

is similar to (with p-value 0.0e+00)
>gp:gp|AF029225|AF029225 1 Staphylococcus carnosus NarG, Nar
H, NarJ, and NarI genes, complete cds. NID: g3929521.
atgggaaaatttggattgaatttctttaaaccgacagaaaagtttaatggaaattggtcg
gtattagagcataaaagtcgagaatgggaaaagatgtatagagaaagatggagccacgac
aaagttgtgagaacgacgcatggtgttaactgtactggatcatgttcatggaaagtattt
gtcaaaaatggcgtaattacatgggaaaatcaacaaattgattatccaagttgtggacct
gatatgccagaatttgagccaagaggttgtccgagaggtgcatcattttecttggtatgag
tatagtccgttaagagttaaatatccttatattagaggtaaattattagatttatggacc
gaagcgcttgaagaacaaaaaggaaaccgaattgcggcatgggcatccatcgtagaaaat
gaagaaaaagccaaacaatataaagaagcaagaggtaaaggtggacacgtcagagcaaat
tggaaagatgccacagatatcattgcagctcaaattttatacaccataaaaaaagatgga
ccggatcgtattgectggatttactectattectgectatgtecgatgattagttatgcttcea
ggagcaagatttattaatttgttaggtggagaaatgttaagtttttacgattggtatgcet
gatttaccacctgcatctccacaaatttggggtgagcaaacagacgtgccagaatccagt
gattggtacaacgcecctcatacataatgatgtggggatcaaacgttccattaacacgtaca
cctgacgcacattttatgactgaagttagatataaaggggcgaaagttatttcagtagceca
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cctgattatgctgagaatgttaagttcgeccgatcattggecttgecaccacatccggggaca
gatgcagcggttgcacaagcaatgacacatgttattttacaggaatattatgaaaatcaa
ccgaatgatatgtttattaactatgctaagcaatattctgatatgcegtttgtcattatg
ttagatgaagatgagaatggctataaagcaggtagattcttgcgtgecttcectgatttaggg
atgtcaggtgaaaataatgaatggaagccagttattcaagacaaattgagccaacaatta
cttgttcctaatggcacaatggggcaacgctgggaagaagggaaaaaatggaatttgaaa
cttgaaacagaggatggtacaccaattgatccaatgttatcaatggttgaaagtgactat
catgttgaaacgattcaatttccatattttgatagcagtggtgatggtatctttgagaga
cctattgcaacgagaactattcagttagctaacggagaagaagttaaaattgctacggtt
tatgatttaatgacgagtcaatatggtgttcaacgttttgaacacgaactagaagctaca
tcttatgatgacgcatcttctaaatatactcccgettggcaagaacaaattacaggtate
aaaaaagaattagtgacgaaagtggcaaaagaatttgcacaaaatgctattgatactggt
ggacgctcaatgattattatgggggctggtatcaaccattggtttaactccgatactatt
tatcgttcaattcttaacttagtactattgtgtggttgtcaaggecgttaacggtggtggt
tgggcacactatgtaggacaagaaaaatgtcgaccaattgaaggatggaatactattgca
ttcgctaaagattggcaaggtcctccacgtttacaaaatggtacaagttggttctattte
gctacagatcaatggaagtatgaagaatcaaatgtagataaattaaaatcaccattagct
gaaaatattaagcatcaacatccagctgattacaatgtaacagctgectegtatgggcetgg
ttgccttcatatccacagtttaataaaaacagtctattatttggtgaagaggctaaagat
gaaggtgatgattcaaatgaagccatcttacaaaaagcgattgaatcagttaaaaataaa
gatacacaatttgcgatagaagatccagatttaagaaaaaaccatcctaaaacattattt
gtatggagatctaatttaatttctagttcagctaaaggacaagaatactttatgaagcac
ttgttaggtgcgcegcectctggtttaatggcagageccaaatgaagatgataaaccagaggaa
attaaatggcgcgaggatacagaagggaaacttgatttattagtatcacttgatttcaga
atgactgcgacgccattatattcagatatcgttttacctgctgcaacttggtatgaaaaa
catgatttatcttctacagacatgcatccatttattcatccatttaacccagcgattgac
ccattatgggaatcgcgttcggactgggatatttataaaactctaagtaaagctgtttca
gaaatggcgaaagattatcttccaggtaaatttaaagatgtcgtaactacaccattagga
catgattcaaaacaagaaatttcaactgaatacggtattgtaaaagattggtctaaagga
gaaattgaaggtgtgccaggtaaaacaatgcctaatttttctatcgtagagcgagactat
acacaaatttacgataaattcgttactgttggtccaaaactagaaaaagggaaaataggt
gctcatggtgtgagttatagecgttagtgaagagtacgaagaacttaaaagtatagttgga
acttggaatgatgataatactatttcagttaaaaatgatagaccgagaatagatacagcg
agaaaagtagcagatgtcattttgaatatatcctctgctacaaacggcaaattatcacaa
aagtcatatgaagatttagaaaatcaaacaggtatggaacttaaagatatttctaaagaa
cgtgcttctgaaaagatatcattcttaaacattacttctcaaccaagagaagtgattcca
actgcagtattccctggctctaataaagatggaagacgctactcaccgtttacaactaat
gttgaacgtttagtgccatttagaacactaactggacgtcaaagttattatatagatcat
gaggtattccaacagtttggcgaaagtttaccggtatataaacctactttacctccaatg
gtatttggtgctcgtgataaaaaagttaaaggtggacaagatacattagtgcttcgatac
cttacacctcatggaaaatggaatattcattcaacttatcaagataatgaacgcatgttg
acgttgtttagaggtggaccagttgtatggatttcaaatgaagacgcagctgaccatggt
attaatgataacgactggttagaagtatacaacagaaacggagttgttactgccagagcet
gtaacatctcatcgtatgcctagaggcacaatgtttatgtatcatgcacaagataaacat
atagagacacctggttctgaaattactgatactcgtggaggttctcataatgcacctact
cgtattcacttgaaacctactcaattagtaggaggatatgcacaaattagttatcacttt
aactattatggaccaattggaaatcaaagagatgagtatgtagctgttagaaaaatgaag
gaggtcaattggcttgaagattaa

Sequence 96

MGKEGLNFFKPTEKFNGNWSVLEHKSREWEKMYRERWSHDKVVRTTHGVNCTGSCSWKVE
VKNGVITWENQQIDYPSCGPDMPEFEPRGCPRGASFSWYEYSPLRVKYPYIRGKLLDLWT
EALEEQKGNRIAAWASIVENEEKAKQYKEARGKGGHVRANWKDATDIIAAQILYTIKKDG
PDRIAGEFTPIPAMSMISYASGARFINLLGGEMLSEYDWYADLPPASPQIWGEQTDVPESS
DWYNASYIMMWGSNVPLTRTPDAHFMTEVRYKGAKVISVAPDYAENVKEFADHWLAPHPGT
DAAVAQAMTHVILQEYYENQPNDMFINYAKQYSDMPFVIMLDEDENGYKAGRFLRASDLG
MSGENNEWKPVIQDKLSQQLLVPNGTMGOQRWEEGKKWNLKLETEDGTPIDPMLSMVESDY
HVETIQFPYFDSSGDGIFERPIATRTIQLANGEEVKIATVYDLMTSQYGVQRFEHELEAT
SYDDASSKYTPAWQEQITGIKKELVTKVAKEFAQNAIDTGGRSMI IMGAGINHWEFNSDTI
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YRSILNLVLLCGCQGVNGGGWAHYVGQEKCRPIEGWNTIAFAKDWQGPPRLONGTSWEYFE
ATDQWKYEESNVDKLKSPLAENIKHQHPADYNVTAARMGWLPSYPQFNKNSLLEFGEEAKD
EGDDSNEAILQKAIESVKNKDTQFAIEDPDLRKNHPKTLEVWRSNLISSSAKGQEYFMKH
LLGARSGLMAEPNEDDKPEEIKWREDTEGKLDLLVSLDFRMTATPLYSDIVLPAATWYEK
HDLSSTDMHPFIHPFNPAIDPLWESRSDWDIYKTLSKAVSEMAKDYLPGKFKDVVTTPLG
HDSKQEISTEYGIVKDWSKGEIEGVPGKTMPNFSIVERDYTQIYDKFVTVGPKLEKGKIG
AHGVSYSVSEEYEELKSIVGTWNDDNTISVKNDRPRIDTARKVADVILNISSATNGKLSQ
KSYEDLENQTGMELKDISKERASEKISFLNITSQPREVIPTAVFPGSNKDGRRYSPFTTN
VERLVPFRTLTGRQSYYIDHEVFQQFGESLPVYKPTLPPMVFGARDKKVKGGODTLVLRY
LTPHGKWNIHSTYQDNERMLTLFRGGPVVWISNEDAADHGINDNDWLEVYNRNGVVTARA
VTSHRMPRGTMFMYHAQDKHIETPGSEITDTRGGSHNAPTRIHLKPTQLVGGYAQISYHF
NYYGPIGNQRDEYVAVRKMKEVNWLED*

Sequence 97

Contig 0447 pos 5167_3638,

is similar to (with p-value 0.0e+00)

>gp:gp |AF029225|AF029225 2 Staphylococcus carnosus NarG, Nar
H, Nard, and NarI genes, complete cds. NID: g3929521.
atggtattgaatctagacaaatgtattggttgtcatacttgcagtgtgacatgtaaaaac
acatggacaaatcgacctggtgcagaatatatgtggtttaataacgtagaaacaaaaccyg
ggtgtaggatatccaaaaagatgggaagaccaaggacaatataaaggtggttgggtgcta
aataaaaaaggaaagcttgaattaaaatctggtaacagatggtcaaaaattgctttaggt
aaaatcttctataatccagacatgccactcattcaagattattatgaaccgtggacatat
aactatgaacacttaaccaatgctaaacaaggacagcactctccecgtggecgacagetcac
tctttaatttcaggtgatagattgaatcttaaatgggggccaaactgggaagatgattta
gctggaggtcacattacaggaccagaggatccaaatattcagaaaatagaagaagatatt
aaattccaattcgatgagacatttatgatgtatttaccaagactatgtgaacactgttta
aatccaagttgcgtagcatcttgtccatcaggagctatgtataaacgagatgaggatggt
atcgtactcgtcgatcaagaagcctgtcgaggttggagatactgtatgactggatgtecg
tataaaaaagtatattttaactggaaaacgaataaagctgaaaaatgtacattttgtttc
ccacgaatcgaagctggtatgccaactgtttgttccgaaacttgtacaggacgtatgaga
tatttaggtgttttattatatgacgcagatcgcgttcaagaagcggcttcagctaaagat
gaaaaagacttatacgaaaaacaattagacctattccttgatccatttgatgaggaagtce
attgcacaagctgaaaaagatggaataaatcaagaatggattacagcagctcaaaactca
ccagtgtataaattggcaatagaatataaaatggcctttccattgcatcctgaatttaga
actatgccgatggtgtggtattgtccacctttaagtcctattatgagttatttcgaaggt
gaaaatgcaggtcaaaatccagatatgattttcccagectattgaggaaatgegtttaccet
attcaatacttagcaaatttattaactgctggcgacacaaaacctgttaaagagggctta
caaaaaatggcgatgatgagaagttatatgcgttctcaaataacaaaccaacctttcgat
acttctaaattagaacgattaggacttactgaaagacagatgactgaaatgtatcgctta
ctaggtattgctaaatatgaagatcgttttgttgtgecttcttcccataaagaaacatat
ttagatacttataaagcgcaaggaagtcaaggttacggtggagagtactttggctctaat
tgtgaaggttgtggtgttgcagttcaatcaggtaaaactggacaagaaatttataatgaa
aatttctatggagggatcttccgtgattaa

Sequence 98
MVLNLDKCIGCHTCSVTCKNTWTNRPGAEYMWEFNNVETKPGVGYPKRWEDQGQYKGGWVL
NKKGKLELKSGNRWSKIALGKIFYNPDMPLIQDYYEPWTYNYEHLTNAKQGQHSPVATAH
SLISGDRLNLKWGPNWEDDLAGGHITGPEDPNIQKIEEDIKFQFDETFMMYLPRLCEHCL
NPSCVASCPSGAMYKRDEDGIVLVDQEACRGWRYCMTGCPYKKVYFNWKTNKAEKCTFCFE
PRIEAGMPTVCSETCTGRMRYLGVLLYDADRVQEAASAKDEKDLYEKQLDLFLDPEDEEV
TAQAEKDGINQEWITAAQNSPVYKLAIEYKMAFPLHPEFRTMPMVWYCPPLSPIMSYFEG
ENAGONPDMIFPATEEMRLPIQYLANLLTAGDTKPVKEGLQKMAMMRSYMRSQITNQPFD
TSKLERLGLTERQMTEMYRLLGIAKYEDRFVVPSSHKETYLDTYKAQGSQGYGGEYFGSN
CEGCGVAVQSGKTGQEIYNENFYGGIFRD*

Sequence 99

Contig 0447 pos_ 3585 3070,
is similar to (with p~value 5.0e-62)
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>gp:gp |AF029225|AF029225 3 Staphylococcus carnosus NarG, Nar
H, NarJ, and Narl genes, complete cds. NID: g3929521.
atgaattttccagaaaaaatgacatttcatccaaaaatatttgaagaaactatttctaag
tctcaccccggctacgaagatttgettgcatatagagaagtcatgatgaattatactttg
tcagaaattaaagctatctatacagatacatttgattttagtaaaaaacacccactctat
atgacatttaataaatttgacacgcaaaaggaacggggtcaaatgctagctaaattaaag
gttttatacgaaatgtttggactaaaaatggttgataatgaattatctgattttctccca
ttgatgctacagtttttgcaagttgctgattttaaaaatgatagtcgagcacaggaaaac
cttcaacttgtcattatgattattgaagatggtacgtatgaaatggcaaataccctaget
gaaaacaataatccctatgcatatgttgtcagtgcattaagaaaaacgttaaaagcgtgt
atcgtgcctttgaaagaggtggaaaatcatgcttaa

Sequence 100
MNFPEKMTFHPKIFEETISKSHPGYEDLLAYREVMMNYTLSEIKAIYTDTFDFSKKHPLY
MTENKEFDTQKERGOMLAKLKVLYEMFGLKMVDNELSDFLPLMLQFLOVADFKNDSRAQEN
LOLVIMIIEDGTYEMANTLAENNNPYAYVVSALRKTLKACIVPLKEVENHA*

Sequence 101

Contig 0447 pos_2768_2400,

is similar to (with p-value 2.0e-50)

>gp:gp |AF029225|AF029225 4 Staphylococcus carnosus NarG, Nar
H, NarJ, and NarI genes, complete cds. NID: g3929521.
atgttgttgctaactttaagacgactatccatcaaaaacgttagacgattaagttcattt
tcagatatatttgtgaatatcgttttgttgattattttaataatgggttgttattctacg
cttgtaaccaatgcgattcaacctgaatttgattatcgtcaaaccattgcgatatggttt
agacatttattcatgttttctccaaatgctgacttaatgttaaacgtgecttggtegttt
aaactgcacatattattagggtttacagtgtttgecgtgttggccatttactcegtttagta
catgtttggagtgtaccactgtcttatatgaacagaagatatattgtttatcgcaaaaac
aaaatttaa

Sequence 102
MLLLTLRRLSIKNVRRLSSFSDIFVNIVLLIILIMGCYSTLVTNAIQPEFDYRQTIAIWFE
RHLFMFSPNADLMLNVPWSFKLHILLGFTVFACWPFTRLVHVWSVPLSYMNRRYIVYRKN
KI*

Sequence 103

Contig 0447 pos 2341 1928,

putative peptide of unknown function
atgaatttagataagttgagagcacaagagggttatgattttggtggtatcgctttatat
gattatcatcacacttcatcaccaattaaatggcaatatgtttcaggtaacacaaatgat
agatataaacttatcattttgagaaagggtagagggcttgctggaatggtgatgaaaacc
ggtaagcgtatggttattgctgatgtagatacagectttatcteccagaagagaaagttaaa
tttccaatcattcttagtgagtcattgacagctgtagttgcagtcecectttatggttagaa
aattcaatgtatggcgttttattattaggtcaaagaaatcatcagccgttacctcagtca
ttggaccaacttaatattgaaaaacaaatcggtatttttacagaaataaactag

Sequence 104
MNLDKLRAQEGYDFGGIALYDYHRHTSSPIKWQYVSGNTNDRYKLITLRKGRGLAGMVMKT
GKRMVIADVDTALSPEEKVKFPIILSESLTAVVAVPLWLENSMYGVLLLGQRNHQPLPQS
LDQLNIEKQIGIFTEIN*

Sequence 105

Contig 0447 pos_1927_ 884,

is similar to (with p-value 1.0e-29)
>sp:sp|P54663|DEGS_BACBR SENSOR PROTEIN DEGS (EC 2.7.3.-). >
gp:gp|L15444|BACDEGSU 1 Bacillus brevis protein kinase (degS
) gene, complete cds; transcriptional activator protein (deg
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U) gene, complete cds. NID: g710494.
gtggtaaatatgttggagcaaactgatttaagtttagagcaattacttaagaattattat
gaaaccacgaacgagaaaattgtatttgttaatagacaaggcaaaattattgctatgaat
gacgcagcaaaagatattttaactgaggaagataattataatgctatgacaaatgcgatt
tgtcatcgatgcgaaggatactctaatgaatatgatgtacaatcgtgtaaagattgtttt
ttagagacaacgcaattacaacattccaatttccaagtatttatgaagacaaaagataat
gaaattaagccttttacagctatgtatcaaaatattgatgaacaaagaggtattagtgcea
tttaccttacagaatgtggcgcctcagattgaaaggcaagaaaaaatgtatcaacaaaaa
atgttacatcgttcaattcaagcacaagaaaatgaacgaaagcgtatttctagagaatta
catgatagtgtaatacaggatatgctcaatatagatgttgaactaaggcttttgaagtat
aagcacagggataaggtgttagctgaaacatctcaacgtatagaaggcttattatcacag
cttattgatgatattagaaatatgtctgttgaattaagaccttcttctctcgacgattta
ggcattgaagcagcttttaaatcatattttaaacagtttgaagaaaattatggtatgcecat
attaaatatgattcgaacattaaaggcatgcgttttgataatgaaattgaaacagttgtg
tatcgtgtagttcaagagggtgtatttaatgctctaaaatatgctgaggttaatgaaatt
gaggtaagtacgcatagtgatggcaagcagcttgtagcagaggttgtggatcgaggtaaa
gggtttagtttagatcatcaccctaaaggctctggacttggattgtacggaatgagagaa
cgtgcagaattagttaacggtcatgttaatatagagacacatattaatagaggtactata
attacattagatataccgatttaa

Sequence 106
VVNMLEQTDLSLEQLLKNYYETTNEKIVEVNRQGKIIAMNDAAKDILTEEDNYNAMTNAI
CHRCEGYSNEYDVQSCKDCFLETTQLQHSNFQVEMKTKDNEIKPETAMYQONIDEQRGISA
FTLONVAPQIERQEKMYQOKMLHRSIQAQENERKRISRELHDSVIQDMLNIDVELRLLKY
KHRDKVLAETSQRIEGLLSQLIDDIRNMSVELRPSSLDDLGIEAAFKSYFKQFEENYGMH
IKYDSNIKGMRFDNEIETVVYRVVQEGVENALKYAEVNEIEVSTHSDGKQLVAEVVDRGK
GFSLDHHPKGSGLGLYGMRERAELVNGHVNIETHINRGTIITLDIPI*

Sequence 107
Contig 0447 pos_855_199,
is similar to (with p-value 5.0e-42)
>gp:gp|AL034446|SCLAS 26 Streptomyces coelicolor cosmid 1A9.
NID: g4007685.
gtgaaaatagttatagcggatgaccatgcagttgttaggacaggattttcaatgatatta
aattatcaagaagatatggaagttgttgcaactgcagctgacggggttgaagcttatcaa
aaagtgttagaacatcgaccagatgttttaattttagatttgagcatgccgeccaggagag
tcaggcttaatcgcaaccagtaaaatttctgaaagttttcctgatactaaaattttaata
cttacgatgtttgatgacgaagaatatttatttcatgtgttaaaaagtggtgctaaagga
tacattttaaaaaattcacctgatgagcaattaatattggccgtacgtacagtatatcaa
ggtgaaacttatgttgatatgaaattgacgacgtctttagtcaatgagtttgtcaatcaa
tcacaaacggatgaagtgtcatcatcttcagatccatttaaaattttatcgaaacgagag
ttagaaatattacctcttatagcaaaaggctatggcaataaagatattgcagaaaagttg
tttgtatcggtgaaaacggtagaggcacataaaacgcatattatgacgaaactaaattta
aagagtaaacctgaattagttgaatatgccttaaagaaaaaattattagaattttaa

Sequence 108
VKIVIADDHAVVRTGFSMILNYQEDMEVVATAADGVEAYQKVLEHRPDVLILDLSMPPGE
SGLIATSKISESFPDTKILILTMEDDEEYLFHVLKSGAKGYILKNSPDEQLILAVRTVYQ
GETYVDMKLTTSLVNEFVNQSQTDEVSSSSDPFKILSKRELEILPLIAKGYGNKDIAEKL
FVSVKTVEAHKTHIMTKLNLKSKPELVEYALKKKLLEF*

Sequence 109

Contig 0448 pos_2830_4107,

is similar to (with p-value 2.0e-74)
>sp:sp|P13702|MVAA PSEMV 3-HYDROXY-3-METHYLGLUTARYL-COENZYME
A REDUCTASE (EC 1.1.1.88) (HMG-COA REDUCTASE). >pir:pir|A44
756|A44756 hydroxymethylglutaryl-CoA reductase (EC 1.1.1.88)

29



10

15

20

25

30

35

40

45

50

55

WO 01/34809 PCT/US00/30782

- Pseudomonas sp. >gp:gp|M24015|PSEHMGCOA 1 P.mevalonii HMG
-CoA reductase (mvaA) gene, complete cds. NID: gl51258.
atgaaaagtttagataaaggatttagacatttaacacgaaaagataaattaaaaaaactt
gttgaatacggttggctagatgatgaaaactatgaaatattacttaatcatccgttaatt
aatgaggaagtcgcaaacagtttaattgaaaatgtcattggtcaaggtgcactaccagta
gggttattacctcgaattatagttgatgataaagaatatgtagtacctatgatggtagag
gaaccttctgtcgtagcagcagcaagttatggcgcaaaactcgttaatcaaagtggtgga
tttaagacaatttcaagtgaacgtctaatgattggacaaattgtctttgatgatgttgaa
gacacaggcacattagctaactcaatatatcaaatagaatcacaaattcatcaaatcgcet
gatgaagcttacccttctattaaagcaagaggtggaggatatcaacgtattgaaatagat
acattccctaatcatcgattattatctttgaaggtttttgttgatactaaagatgctatg
ggtgctaatatgttaaatacaatattagaagcaatcactgcacatctaaaagttaaattt
tcaaatcaaaatgttttaatgagtattttatctaatcatgcgacagcatcagtagtaaaa
gtacaaggggaaatagatattgaagatttacatagaggagagagaagtggcgaagaggta
gcacaacgtatggaacgagcgtcagttcttgcacaagtagatatacatcgtgctgecaaca
cataacaaaggtgtgatgaatggtatacacgctgtagtattggctacaggcaatgataca
agaggagttgaagcaagtgctcatgcatatgcaagcaaagatggtcattatagagggata
gctacttgggaatatgatcgctcacgtaataaattggttggaactattgaagttcctatg
actttagcgacagtaggtggaggtacgaaagttttacctattgctaaagcctcattaaat
ttgcttaatgttgaaaatgcacaggaactagggcaagttgttgctgctgttggattagea
caaaatttctctgcatgtagagcgctagtgtctgaggggatacaacaaggacatatgagt
ttacaatataaatcattagcgattgttgtaggtgcaaaaggcgaagaaattgcgcaagta
gctgaagcgctcaaatatgaatcacaagctaatactgccaaagctcaagaaatcttgatg
aatataagaaagtcataa

Sequence 110
MKSLDKGFRHLTRKDKLKKLVEYGWLDDENYEILLNHPLINEEVANSLIENVIGQGALPV
GLLPRIIVDDKEYVVPMMVEEPSVVAAASYGAKLVNQSGGFKTISSERLMIGQIVEDDVE
DTGTLANSIYQIESQIHQIADEAYPSIKARGGGYQRIEIDTFPNHRLLSLKVEFVDTKDAM
GANMLNTILEAITAHLKVKFSNONVLMSILSNHATASVVKVQGEIDIEDLHRGERSGEEV
AQRMERASVLAQVDIHRAATHNKGVMNGIHAVVLATGNDTRGVEASAHAYASKDGHYRGI
ATWEYDRSRNKLVGTIEVPMTLATVGGGTKVLPIAKASLNLLNVENAQELGQVVAAVGLA
ONFSACRALVSEGIQQGHMSLQYKSLAIVVGAKGEEIAQVAEALKYESQANTAKAQEILM
NIRKS*

Sequence 111
Contig 0448 pos 4618 4187,
is similar to (with p-value 2.0e-20)
>gp:gp|U%6107|8CU96107_3 Staphylococcus carnosus N5,N10-meth
ylenetetrahydromethanopterin reductase homolog, SceB precurs
or (sceB) and putative transmembrane protein genes, complete
cds, and putative Na+/H+ antiporter NhaC (nhaC) gene, parti
al cds. NID: g2735503.
atgaaattcaaaaaattattatctcgtattattatcgctacaatgattacatttactgga
acactctcatatcaagctattgaacaaacgcatatttcccatgctgecacataattattat
ggtaaaaaacaatgcacttggtgggcatttaaacgtcgtgctcaattaggtaaacctgta
tcaaatcgatggggtaatgctaagaattggtatagcaatgcacgtcgatctggttatgea
actggacataagcctcgaaaatacgctgttatgcaatcaacgagaggctattatgggcac
gtagcagtggttgaaaaagtatataagaatggaaaaatcaaaatttctgaatataattat
aatgtgccattaggctacggcacacgcattattagtaaatcgtctgcacgaaactataat
tatatttattaa

Sequence 112
MKFKKLLSRITIATMITFTGTLSYQAIEQTHISHAAHNYYGKKQCTWWAFKRRAQLGKPV
SNRWGNAKNWYSNARRSGYATGHKPRKYAVMOSTRGYYGHVAVVEKVYKNGKIKISEYNY
NVPLGYGTRIISKSSARNYNYIY*
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Sequence 113
Contig 0448 _pos_2534 1422,
is similar to (with p-value 2.0e-31)
>sp:sp|P40830| PKSG_BACSU PUTATIVE POLYKETIDE BIOSYNTHESIS PR
OTEIN PKSG. >gp:gplU11039|BSU11039_2 Bacillus subtilis W168
polyketide synthase (pksX and pksorfx6) genes, complete cds.
NID: g602656. >gp:gpl|Z99112|BSUB0009 183 Bacillus subtilis
complete genome (section 9 of 21): from 1598421 to 1807200.
NID: ¢g2633902. >gp:gplZ99113|BSUB0010_7 Bacillus subtilis co
mplete genome (section 10 of 21): from 1781201 to 2014980. N
ID: g2634090.
atggctaaacttgcagaagcgcgccaagtcgatcctaataaatttttaattggaattggt
caaactgaaatgactgtgagcccagtgaatcaagatatcgtatctatgggagccaatget
gctaaagatattataacagaagaagataaaaagaatattggtatggttatagtagcaact
gagtctgcgattgataatgccaaagcagcagccgttcaaattcaccatcttttaggtatt
caaccctttgcaagatgctttgaaatgaaagaggcttgttatgcagcaacacctgcaatt
caacttgccaaagattatcttgctcaacgccctaacgaaaaggttcttgtcattgctagt
gacacagctcgttatggtattcattctggtggtgagectactcaaggtgecggtgecagtt
gcaatgatgatttcacataacccaagtattttaaaacttaatgatgatgccgtagcatat
actgaagacgtttatgatttctggcgtccaacgggtcatcaatatcecttagttgetggt
gcattgtcgaaagatgcctatatcaagtcattccaagaaagttggaatgaatatgcacgt
cgccataataaaacactcgctgatttcecgettcactatgtttccatgtaccattcaccaaa
atgggacaaaaagctttagattctattattaatcatgccgatgaaactacacaagaccgt
cttaactctagttaccaagatgcagttgattataatcgttatgtcggtaatatttacaca
gggtccttatatttaagtctcatctctttattagaaacacgtgatttaaaaggcggacaa
acgattggtctctttagttatggttctggttctgtaggcgagttectttagtggaacatta
gtagatggattcaaggagcaattagatgttgagcgccacaaatttttattaaataataga
atagaggtttctgttgatgaatatgaacatttcttcaaacgctttgaccaattagaattg
aatcatgaacttgaaaaatcaaatgcagatcgtgacattttctatttaaaatctattgat
aacaatattcgtgaatatcatatagcagaataa

Sequence 114

MAKLAEARQVDPNKFLIGIGQTEMTVSPVNQDIVSMGANAAKDIITEEDKKNIGMVIVAT
ESAIDNAKAAAVQIHHLLGIQPFARCFEMKEACYAATPATIQLAKDYLAQRPNEKVLVIAS
DTARYGIHSGGEPTQGAGAVAMMISHNPSILKLNDDAVAYTEDVYDEFWRPTGHQYPLVAG
ALSKDAYIKSFOESWNEYARRHNKTLADFASLCFHVPFTKMGOKALDSIINHADETTQDR
LNSSYQDAVDYNRYVGNIYTGSLYLSLISLLETRDLKGGQTIGLFSYGSGSVGEFFSGTL
VDGFKEQLDVERHKFLLNNRIEVSVDEYEHFFKRFDOLELNHELEKSNADRDIFYLKSID
NNIREYHIAE*

Sequence 115

Contig 0449 pos 584 919,

is similar to (with p-value 3.0e-38)

>sp:sp|P42874 |URE2_STAXY UREASE BETA SUBUNIT (EC 3.5.1.5) (U
REA AMIDOHYDROLASE). >pir:pir|S38484|338484 urease (EC 3.5.1
.5) beta chain - Staphylococcus xylosus >gp:gp|X74600|SXUREA
BC_2 S.xylosus gene for ureA, ureB, and ureC genes for ureas
e gamma, beta and alpha subunits. NID: g410513.
gtgattgaagtaaaaaatacaggcgatagacctatacaagtaggttcacatttccacttt
ttcgaagcaaataaagcattagaatttgatcgtgagaaagcatatggtaaacatttggat
attcctgcaggagctgcagtgagatttgaacctggagatgaaaaaaaagtacaacttgtc
gaatattctggacgacgtaaaatttatggattccgtggtttagtcgatggcgatattgac
gaagaacgcgtattccgtccaaatgattcaaatcaaaacgccgeccgttaaaaacgatgea
ggcgaagacaatgcgaataaaaaaggtggtaaataa

Sequence 116

VIEVKNTGDRPIQVGSHFHFFEANKALEFDREKAYGKHLDIPAGAAVRFEPGDEKKVQLV
EYSGRRKIYGFRGLVDGDIDEERVFRPNDSNQNAAVKNDAGE DNANKKGGK*
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Sequence 117

Contig 0449 pos_922 2637,

is similar to (with p-value 0.0e+00)
>sp:sp|P42873|URE1_STAXY UREASE ALPHA SUBUNIT (EC 3.5.1.5) (
UREA AMIDOHYDROLASE). >pir:pir|S38485|338485 urease (EC 3.5.
1.5) 62K chain - Staphylococcus xylosus >gp:gp|X74600|SXUREA
BC_3 S.xylosus gene for ureA, ureB, and ureC genes for ureas
e gamma, beta and alpha subunits. NID: g410513.
atgagttttaaaatgacacaatctcaatacacaagtctttatggaccaactgtaggagac
tctgtgagattaggagatacgaacttgtttgcacaagttgaaaaagactatgcaaattat
ggagatgaagctactttcggtggcggaaaatcaattcgtgatggtatggctcaaaatcect
aatgtgacaagagatgataaaaatgtagccgatttagttttaactaacgcattaattatt

. gattatgacaagattgttaaagcagatatcggaattaaaaatggttatatttttaagatc

ggtaaagctggaaacccagatataatggataacgttgacatcatcattggtgcaacaact
gatattattgctgctgaaggtaaaattgttactgccggecggtatcgatacacacgtgecac
ttcatcaatcctgaacaagctgaagttgcacttgagagtggtattacaacgcatatcggt
ggaggaactggtgcttctgaaggtgctaaagcgactactgtaacaccaggaccttggecat
attcatcgcatgttagaagcagcagaagagatgcctattaatgtaggatttactggtaaa
ggtcaagctgtcaatcatactgcacttattgaacaaattcatgcaggcgectataggtcett
aaagtacatgaagattggggagctacaccttcagcattaagtcatgcattagacgttgcea
gatgagtttgatgttcaagtcgctttacatgcagatacattaaatgaagctggatttatg
gaagatacaatggctgctgtgaaagatcgtgtattgcatatgtatcatactgaaggagcet
ggtggtggtcatgcacctgacttaatcaaatcagctgcatattcaaacatcttaccttct
tctacaaacccaacattaccttacactcacaacactgtagatgaacatttagacatggtt
atgattactcaccatcttaatgcttcaataccagaagacattgcatttgcagattctcgt
atacgtaaggaaactatagcagcagaagacgtattacaagatatgggcgtatttagtatg
gtaagttcagattcacaagcaatgggacgtgtcggtgaagttgtaacacgtacttggcaa
gttgcacaccgtatgaaagaacaacgcggaccattagatggtgactttgaatatcacgat
aataatcgtattaaacgttacattgcaaaatatacaatcaatcctgeccattacacatggt
atttctgactatgttggatctgtagaagcgggtaaacttgecgatttagtaatgtgggaa
ccagaattcttcggtgccaaacccgatcttgttgttaaaggtggcatgattaactcagea
gtaaatggtgatgctaatggctccataccaacatcagagcctttgaaatatcgcaaaatg
tatggtcaatttggtggtaacattacacatactgctatgacttttgtttctaacactgea
tatgaaaacggtatttatcgtcaactcaatctaaaacgaatggttcgaccagttagaaat
attagaaatttaactaaggcagatatgaaaaataataatgctacacctaaaatagatgta
gatccacaaacatatgaggtattcgttgatggtaataaaatcacaagtgaagcagcaaca
gaattaccattaacacaaagatacttcttattctag

Sequence 118
MSFKMTQSQYTSLYGPTVGDSVRLGDTNLFAQVEKDYANYGDEATFGGGKSIRDGMAQNP
NVTRDDKNVADLVLTNALIIDYDKIVKADIGIKNGYIFKIGKAGNPDIMDNVDIIIGATT
DIIAAEGKIVTAGGIDTHVHFINPEQAEVALESGITTHIGGGTGASEGAKATTVTPGPWH
IHRMLEAAEEMPINVGFTGKGQAVNHTALIEQIHAGAIGLKVHEDWGATPSALSHALDVA
DEFDVQVALHADTLNEAGFMEDTMAAVKDRVLHMYHTEGAGGGHAPDLIKSAAYSNILPS
STNPTLPYTHNTVDEHLDMVMITHHLNASIPEDIAFADSRIRKETIAAEDVLODMGVFESM
VSSDSQAMGRVGEVVTRTWQVAHRMKEQRGPLDGDFEYHDNNRIKRYIAKYTINPAITHG
ISDYVGSVEAGKLADLVMWEPEFFGAKPDLVVKGGMINSAVNGDANGSIPTSEPLKYRKM
YGQFGGNITHTAMTFVSNTAYENGIYRQLNLKRMVRPVRNIRNLTKADMKNNNATPKIDV
DPOTYEVEFVDGNKITSEAATELPLTQRYFLE*

Sequence 119

Contig 0449 pos_2651_3103,

is similar to (with p-value 2.0e-48)
>sp:sp|Q07401|UREE_BACSB UREASE ACCESSORY PROTEIN UREE. >pir
:pir|D36950|D36950 ureE protein - Bacillus sp. (strain TB-90
) >gp:gp|D14439|BACUREA 4 Thermophilic Bacillus genes for ur
ease subunits and urease accessory proteins, complete cds. N
ID: g393296.
atgattatagaagaaattcaaggaaatattgctaatttatctcaagatgaaaagcaaaaa
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catgtcgaaaaagtttatcttgaaaactcagatttggttaaacgtatacaacgtgttaaa
acagatcacggtaatgaaatagggatacgtcttaaacaacctattgacctacaatatggt
gatattttatatcaagacgatacaaacatgattattgtcgatgttaatagcgaagactta
ttagttattaaacctagaaatttaaaggaaatgggagacattgctcatcaactaggtaat
cgccatctgcctgecccaatttacagaaactgaaatgcttattcaatatgactatcttgtt
gaagatttattaaaagagttgggtatcccctactcacatgaagacagaaaggtcaatcaa
gcatttcgacatataggacattcacatgattga

Sequence 120
MIIEEIQGNIANLSQDEKQKHVEKVYLENSDLVKRIQRVKTDHGNEIGIRLKQPIDLQYG
DILYQODDTNMIIVDVNSEDLLVIKPRNLKEMGDIAHQLGNRHLPAQFTETEMLIQYDYLV
EDLLKELGIPYSHEDRKVNQAFRHIGHSHD*

Sequence 121

Contig 0449 pos 1467_1159,

is similar to (with p-value 4.0e-37)
>sp:sp|P42873|UREL STAXY UREASE ALPHA SUBUNIT (EC 3.5.1.5) (
UREA AMIDOHYDROLASE). >pir:pir|S$38485|S38485 urease (EC 3.5.
1.5) 62K chain - Staphylococcus xylosus >gp:gplX74600|SXUREA
BC_3 S.xylosus gene for ureA, ureB, and ureC genes for ureas
e gamma, beta and alpha subunits. NID: g410513.
atgccaaggtcctggtgttacagtagtcgectttagecaccttcagaagcaccagttectece
accgatatgcgttgtaataccactctcaagtgcaacttcagettgttcaggattgatgaa
gtgcacgtgtgtatcgataccgecggcagtaacaattttaccttcagcagcaataatatc
agttgttgcaccaatgatgatgtcaacgttatccattatatctgggtttccagctttace
gatcttaaaaatataaccatttttaattccgatatctgctttaacaatcttgtcataatce
aataattaa

Sequence 122
MPRSWCYSSRFSTFRSTSSSTDMRCNTTLKCNEFSLFRIDEVHVCIDTAGSNNFTFSSNNI
SCCTNDDVNVIHYIWVSSFTDLKNITIENSDICENNLVIINN*

Sequence 123

Contig 0450 pos 6860 7486,

is similar to (with p-value 8.0e-57)

>nrl3d:pir| |1GPHA Glutamine phosphoribosylpyrophosphate (prp
p) Amidotransferase (EC 2.4.2.14), chain A - Bacillus subtil
is >nrl3d:pir||1GPHB Glutamine phosphoribosylpyrophosphate {
prpp) Amidotransferase (EC 2.4.2.14), chain B - Bacillus sub
tilis >nrl3d:pir||1GPHC Glutamine phosphoribosylpyrophosphat
e (prpp) Amidotransferase (EC 2.4.2.14), chain C - Bacillus
subtilis >nrl3d:pir||1GPHD Glutamine phosphoribosylpyrophosp
hate (prpp) Amidotransferase (EC 2.4.2.14), chain D - Bacill
us subtilis
atggtaataggcgtacctaattcatcattatctgcagcaagtggttatgectgaagaaata
ggcctaccatatgaaatgggactagttaaaaatcaatatgttgctcgaacttttatacaa
cctactcaggaattaagagagcaaggtgtacgtgtgaaactgtcggctgttaaggatatt
gttgatggtaaagatatcgtacttgtagatgattcgattgttcgaggtacaacgattaaa
cgcatagttaaaatgcttaaggattcaggagctaaccgcattcacgtaagaattgettct
cccgaattcatgttccctagtttttatggtattgacgtatctacaacagetgaactcatc
tcagcaagtaagtctcctgaggaaattaaaaatcatattggtgcagattctcttgettat
ttaagcgttgatggcttaatcgagtctataggacttgattatgatgecgeccatatcatgge
ttgtgtgtagaaagttttacaggtgattatccagcaggactttacgattatgagaaaaat
tataaaaagcatttaagtgaacgtcaaaaatcatatatagctaataataaacattatttt
gatagtgagggaaatttacatgtctaa

Sequence 124

MVIGVPNSSLSAASGYAEEIGLPYEMGLVKNQYVARTFIQPTQELREQGVRVKLSAVKDI
VDGKDIVLVDDSIVRGTTIKRIVKMLKDSGANRIHVRIASPEFMFPSFYGIDVSTTAELI
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SASKSPEEIKNHIGADSLAYLSVDGLIESIGLDYDAPYHGLCVESFTGDYPAGLYDYEKN
YKKHLSERQKSYIANNKHYFDSEGNLHV*

Sequence 125

Contig 0450 _pos_14672_15445,

putative peptide of unknown function
atggaccatagttccgcttcgaaaaaattaattaaagatatagagcaaaatcagtatgta
acagtaaaacatttatctcatgatgatttttatattgatgatttggtaaaaaagaaagaa
gtcattgcaagccttgaaatacctaaggatttctcaaaacaccttaaagataatgattta
aataagactcttccattatatagcagagatgattttataggacatattgctatggaaata
atcagtcgatcattatacgaacaacaaatccctaatattattcatgaacatcttgatgat
atgaaacaaccacaatccttagataaagtgaaacaatcttattattcgcttacacctcaa
tctaaaataaaaagtgtagctatcaataaacatgctcatcaatccatttcaattggcatt
gtatttgttgtcgtcatctttgtaagtgttatccaaatcctattacatcaacgtcttaaa
cagaacgcacctctcgaaagattatatttggtaccttatagtcaacttaaactatacttg
acttatatcagtgtacatgtggtcatactgatgctcatgctattgatgattagcctttta
atgcatcaaccattaagcattcttttctacttaaaaacactgattatagttttattttat
gaggcaggtattgctttattactttttaaaattaatgttcttagtcaccgtatattcatg
gctattatttatacggtagcgataggtattatatatttatggattcaattgtaa

Sequence 126
MDHSSASKKLIKDIEQNQYVTVKHLSHDDFYIDDLVKKKEVIASLEIPKDEFSKHLKDNDL
NKTLPLYSRDDFIGHIAMEIISRSLYEQQIPNIIHEHLDDMKQPQSLDKVKQSYYSLTPQ
SKIKSVAINKHAHQSISIGIVEVVVIFVSVIQILLHQRLKONAPLERLYLVPYSQLKLYL
TYISVHVVILMLMLLMISLLMHQPLSILFYLKTLIIVLFYEAGIALLLFKINVLSHRIFEM
AIIYTVAIGIIYLWIQL*

Sequence 127

Contig 0450 pos 17961 18629,

is similar to (with p-value 3.0e-41)
>sp:sp|P40815|T3RE _SALTY TYPE III RESTRICTION-MODIFICATION S
YSTEM STYLTI ENZYME RES (EC 3.1.21.5). >pir:pir|JNO658|JN065
8 restriction endonuclease (EC 3.1.-.-) - Salmonella typhimu
rium
atgcttaacatcatgacaacaaaaataatgattccaacgatatcaaattttttattatat
gcagactcatctttagattctggtatacctctaagcaatatgagtgaattaagtttaaat
aatataataagagaatttaacaagcgttttgaagaaaaatatagtcaaagttatgaatat
aaaaaattagatttttctgctactacaaccatttatgattcagaaatatcagagtttaaa
gattgggtagatgcaaattatttaggtactaacgttgaaaataacattcaaactgaaaaa
agatttttatatgaaagaccaccagttagatatgatagtgtaacacctgagttagagttg
ttaaaaagaaattacgataaaaatgtaactgtatttggtaatttgcctaaaaaagcgata
caagttcctaaatatactggtggcactactacgcctgattttgtctatatgatagaaact
gatgaacaagatgcaaaataccttattgttgaaacaaaagcagaaaacatgagactagga
gataaaagtattggtgaaatacaaaaaaaattctttaacacattagataatttgaatatt
aaatatcaattagctactagcgcgcaagatgtttataatgaaattaaaaaattagatgat
tcaaagtga

Sequence 128
MLNIMTTKIMIPTISNFLLYADSSLDSGIPLSNMSELSLNNITIREFNKRFEEKYSQSYEY
KKLDFSATTTIYDSEISEFKDWVDANYLGTNVENNIQTEKRFLYERPPVRYDSVTPELEL
LKRNYDKNVTVEGNLPKKAIQVPKYTGGTTTPDFVYMIETDEQDAKYLIVETKAENMRLG
DKSIGEIQKKFENTLDNLNIKYQLATSAQDVYNEIKKLDDSK*

Sequence 129

Contig 0450 pos 1863619928,

putative peptide of unknown function
atgatggggaaatcagaaaaaatttcattacttgaaaaagtccaagatggtttagtagat
aaaaccggagcaaaacctaagttaccaacaactattaccgatttaaatcaagaaacttta
gaggtatatagaataccactaaagtttctgtattataatgatagaaatggaagaattgct

34



10

15

20

25

30

35

40

45

50

55

WO 01/34809 PCT/US00/30782

tctgtaatatccagagtaagcgacgatataaaagttgcttatgaatttgaagataataat
tataataaaagtattgaaaatatgatatatgaggctaatacttctgctttaaaaaacact
aaaaaatctattaaagataaaggtcagcaagtatttggttatgtattagatgatggtaga
gttattgacggaaatagaaggtttactgcgcttagacagttagaacaagaaacaggaaat
actttttattttgaagctgttattttaccatttacttatgataaaaagactgatcgagcet
aaaatcaagcaattagaacttgcaatacaaatgggtatagaaggaaagcaagattatgat
aaagttgatgaagcggtggatatttatcaaacaattgaagttgaaaagttgatgactgta
gcggactatgcaaatgagtcaaataaaacaaaaaaaactattgaaaagcaattaggttct
gcaaaattaataagaaaatttttagattttattaatgctcaagagaattcttattatatt
ataaaagatgctggcatttattcattatttgaagaagcagtacctaagttagataaagcect
tatcctaaaggtggaccttcgttagaagatgctattgaaaaattttttagttttgtectt
ttgcaaattcaatcagggacaagcacacgggcatatgctggaagagattattttgaaaat
atcgttttttcaaatgagggtagtcatcaatttaatacagaaacagaagatgctatcgat
ggtttgagagataaattagaagaaaaacgtgtagaatctaccgcagatttaaagagtaca
ctaagccaatcgatacctgaactacgagaagtaagttcttcatataacaaagttgtaage
aaaagtaaacgaaatgctaatgtggaaagttttattgaaaatgttaaatcaatgtctgaa
agtctcaatgatatggaaaaaggcaatggtttacctagtagtcttaattttgaacaattt
aatctaaaacaattaaaagaaattagagaaatgctaataagaataaataattgtagtaga
gagttgatagatatttatgaacatgaaatctga

Sequence 130
MMGKSEKISLLEKVODGLVDKTGAKPKLPTTITDLNQETLEVYRIPLKFLYYNDRNGRIA
SVISRVSDDIKVAYEFEDNNYNKSIENMIYEANTSALKNTKKSIKDKGQQVFGYVLDDGR
VIDGNRRFTALRQLEQETGNTFYFEAVILPFTYDKKTDRAKIKQLELAIQMGIEGKQDYD
KVDEAVDIYQTIEVEKLMTVADYANESNKTKKTIEKQLGSAKLIRKFLDFINAQENSYYT
IKDAGIYSLFEEAVPKLDKAYPKGGPSLEDAIEKFFSFVLLOIQSGTSTRAYAGRDYFEN
IVFSNEGSHQFNTETEDAIDGLRDKLEEKRVESTADLKSTLSQSIPELREVSSSYNKVVS
KSKRNANVESFIENVKSMSESLNDMEKGNGLPSSLNFEQFNLKQLKEIREMLIRINNCSR
ELIDIYEHEI*

Sequence 131

Contig 0450 _pos_22761_22258,

putative peptide of unknown function
atgaatacaatcaaaagtacgatacacacagaagcgatttttagcgatgatgaacaacac
cgatacttacttaaaaagacgtggaatgaaaagaagcccacatgtacagtgataacgatg
tccectcatttagacggecatattatcactecgatcttacaactgttcttatectcaatcaa
ttagcgaattcagaacgatacggtgctgtatatttagtgaatttattttcgaatattaaa
accccagataatctcaaacatattaaagagccttatgataaacatacagacagacactta
atgaaagcaataagtgagagtgacacagtaattctagcttatggagcctatgcgaagcega
ccatttgttatcgaacgtgttgaacaagtgatggaaatgttgaagcctcacaaaaagaaa
attaaaaagctcataaacccagcaacaaatgaaatcatgcacccactcaatcctaaagca
cgccaaaaatggacattgaaataa

Sequence 132
MNTIKSTIHTEAIFSDDEQHRYLLKKTWNEKKPTCTVITMSPHLDGILSLDLTTVLILNQ
LANSERYGAVYLVNLFSNIKTPDNLKHIKEPYDKHTDRHLMKAISESDTVILAYGAYAKR
PFVIERVEQVMEMLKPHKKKIKKLINPATNEIMHPLNPKARQKWTLK*

Sequence 133

Contig 0450 pos 17953 17219,

putative peptide of unknown function
gtgattacgcaaggagatagaattggatggttaaatcctcttatattgatattaattgcet
atattcattgtgacattaattgcattttatatatttgaaaaacgtcaagatgaacctttt
atagatttaagtttattttcaaataatgtttatattggaacaacattagccaacttgatg
gtgaacatggatattggttcattagcattatttaatatttatgttcaagacgataaacat
ctatcagctgcacaagccggtttaattacaattccatatatgctgtgtagtttgttaatg
attcgtgttggtgaacgttttatgcaaaaaagaggaccgcaattgceccattgatgttaggt
ccggtatcaattactgttggtattatacttttagcattcacttctttgectaatatgatt
tattatattgtggcatgtattggectttatctttataggtctaggattaggattttttget
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acacccgcgctatctacagctgtatctaatgttccagectgaaaaagcaggtactgcecatca
ggaattatcaaaatgacttctacactaggtgcagcatttggaatcgctgttgtgacaaca
atatatacggcattatctgtaaatcacccggcatatttagcagctactatcgcatttate
gtgggtgcaggtttagtgtttatcgcatttattgcggcgtattgtttaattecctaaaaag
aatgtagatatctaa

Sequence 134
VITQGDRIGWLNPLILILIAIFIVTLIAFYIFEKRQDEPFIDLSLFSNNVYIGTTLANLM
VNMDIGSLALENIYVQDDKHLSAAQAGLITIPYMLCSLLMIRVGERFMQKRGPQLPLMLG
PVSITVGIILLAFTSLPNMIYYIVACIGFIFIGLGLGFFATPALSTAVSNVPAEKAGTAS
GIIKMTSTLGAAFGIAVVTTIYTALSVNHPAYLAATIAFIVGAGLVFIAFIAAYCLIPKK
NVDI*

Sequence 135

Contig_0450_pos_11730_11380,

putative peptide of unknown function
atgattggtatgtcgtttaatcaactaggtgcttttaaagaagctttaccatttttaatg
actgcagctgaaatggacgatgatagagatttagaagtacagtttcaatatgggttagta
ctatgccaactcgaaatgtttgatgaagctattaaacaattaaataaggttctttctatc
gattcacagcacgtagatggtatatataatcttggtttagcaacatatatgaaaaatgaa
aatttagatgaagcaattgcatattttgaacaagcaatatcaattgatgaaaaacattta
cttagtcaacatgcattaaagacattcaaaacaatgaaagaggaggaataa

Sequence 136
MIGMSEFNQLGAFKEALPFLMTAAEMDDDRDLEVQFQYGLVLCQLEMFDEAIKQLNKVLSI
DSQHVDGIYNLGLATYMKNENLDEAIAYFEQAISIDEKHLLSQHALKTFKTMKEEE*

Sequence 137

Contig 0450 pos 11378 9129,

putative peptide of unknown function
atgtctgaccctacactttttgattattcaatgatcaaaggtacagttgatgctatttta
tttcaaaatacggataatttttatactgttctaaaagtagatactatagaatcaaatgaa
aaatttgatagtatgccaactgtggtagggtttcttcccaatgtagttgaaggcgatgtt
tatacttttaaagggcaagtcgtacaacatccacgttatggtaagcaattaaaggctgaa
acatttgaaaaagaattacctcaaactaaagaagccattattagttacttatcaagtgat
ttatttaaaggcatcggtaaaaaaacggctcaaaacattgtaaatacactaggtgaaaat
gctataaatgatattttaactcgtccagaaatcttagaaagtgtacctagtttaccaaag
aagaaacaaaagcaaattgctgatcagattaatgcaaaccaagaatctgagaaaattatg
atacgtttacacgacctagggtttggtccgaaattatcaatggctatatatcagttctat
atgggtgatactttaaatgtcttagataaaaatccttaccaattagtatatgacattaaa
ggtattggttttaataaggctgaccaacttgctcgaaatgtcggtattgagccacattca
cctgaaagattaaaagcagcattattatttacgttagaagaagaatgtatcaaacaagga
catacatatctacctcgtacaattgttatagaaacaacacaaaatttactcaatgaagat
attgagaaaccaattgaaacagagcaattactagaaatcattgacgttttatcagaagag
aaaaaattaatatctgaagctgatcaggtatcaattccaagtttatactattcagaattg
aaaagtgtgcaaaacttataccgaattaaaacaaacacatctaaattaaaagaaatagaa
cagtctgatttacaaatacatattggtgatattgagtcacaaaatgaggttaattactct
gcctcectcaaaaagaagcecgcettgaaacagcaataaattctaaaattatgettttaactggt
ggtccgggtaccggtaaaaccacagtcattaaaggtatagttgaattatatgcagaaata
catgggctctcgectcgattatgatgattacaatgaagatgattatccagtagtgttaget
gcacccactggtcgtgcttctaagecgecttcacgaatcgacaggtttagaagcaatgaca
attcatcgtttaatcggttggaaccaagatacacaaccacaggatattttagaaaatgag
atcaatgcaagactcattatcatcgatgaaatgtcaatggtagatacttggttgttccat
caatttttaagcgctgtgecctttagaagcacaaattgtatttgtcggagatgaagatcag
ttaccatcagtaggtccaggacaggtatttaaagaccttattgattctgaaataataccg
cgtgttaatcttaccgaagtatatcgtcagcaagatggttccagtattattgacttaget
caccgtatgaaattaaatgaacctatcgatattactaaacgttatcatgatcgtagtttt
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attcgttgtggtacgaatcaaattccagacgttgttgataaagtagttaaaagcgctgta
gctaaaggctatgatatgagtgatatacaagttttggctcctatgtataaaggtaacgcet
ggtattaagagacttaaccaagttctacaatctattcttaatccgaagcaacaagatgat
cgtgaaatagaatttggtgaagctgtgtttagaaaaggggataaagtacttcagttagtt
aatcgacctaatgataatatatttaatggggatataggtataatagtaggtatattttgg
gccaaagaaaatgctctaaataaggatgtgttagttgtagattttgaaggtaatgaaatt
acatttactaaacaagatttaatggaactaacacatgcatattgtacatctatccataaa
tcacaaggttcagaatttcctattgtaattatgcctattgttagacaatattataggatg
ttacaacgtcccattctttatacaggattaactagagctaaacaatcacttgttttatceg
ttaaagagagatatacatttttatttatttttaagatttctcagaaaaattaggtttttc
tcatttaattttaatcttagccatttataa

Sequence 138
MSDPTLFDYSMIKGTVDAILFONTDNEYTVLKVDTIESNEKFDSMPTVVGFLPNVVEGDV
YTFKGQVVQHPRYGKQLKAETFEKELPQTKEAIISYLSSDLFKGIGKKTAQNIVNTLGEN
AINDILTRPEILESVPSLPKKKQKQIADQINANQESEKIMIRLHDLGFGPKLSMAIYQFY
MGDTLNVLDKNPYQLVYDIKGIGFNKADQLARNVGIEPHSPERLKAALLFTLEEECIKQG
HTYLPRTIVIETTONLLNEDIEKPIETEQLLEIIDVLSEEKKLISEADQVSIPSLYYSEL
KSVONLYRIKTNTSKLKEIEQSDLQIHIGDIESQNEVNYSASQKEALETAINSKIMLLTG
GPGTGKTTVIKGIVELYAEIHGLSLDYDDYNEDDYPVVLAAPTGRASKRLHESTGLEAMT
THRLIGWNQDTQPQDILENEINARLIIIDEMSMVDTWLFHQFLSAVPLEAQIVFVGDEDQ
LPSVGPGQVFKDLIDSEIIPRVNLTEVYRQODGSSIIDLAHRMKLNEPIDITKRYHDRSF
IRCGTNQIPDVVDKVVKSAVAKGYDMSDIQVLAPMYKGNAGIKRLNQVLQSILNPKQQDD
REIEFGEAVFRKGDKVLQLVNRPNDNIFNGDIGIIVGIFWAKENALNKDVLVVDFEGNEI
TFTKQDLMELTHAYCTSIHKSQGSEFPIVIMPIVRQYYRMLORPILYTGLTRAKQSLVLS
LKRDIHFYLFLRFLRKIRFFSENFNLSHL*

Sequence 139
Contig 0450 _pos_5605_5021,
is similar to (with p-value 8.0e-52)
>sp:sp|P54378|GCST_BACSU PROBABLE AMINOMETHYLTRANSFERASE (EC
2.1.2.10) (GLYCINE CLEAVAGE SYSTEM T PROTEIN). >gp:gp|D8443
2|BACJH642_ 194 Bacillus subtilis DNA, 283 Kb region containi
ng skin element. NID: g2627063. >gp:gp|z299116|BSUB0013 168 B
acillus subtilis complete genome (section 13 of 21): from 23
95261 to 2613730. NID: g2634723.
atggcaatgtttgaattcaaacagaacgtacaaatctttggtaaatctattattctttceg
cagtctggttatactggagaagatggctttgaaatttactgtaagcaagaagatactaag
gatatatgggagcaattattagaatacgatgttacaccatgcggtttaggtgctcgtgat
acgctaagacttgaagcaggattacctttacatggtcaagatttatctgaatcaattact
ccttatgaaggagggatagccttcgetgctaaaccgttaattgaaaatcattttattgge
aaatccgtactcaaagctcaaaaagaaaatggttccgagcgtagaacagtaggtcttgaa
ctattaggtaaaggcattgctagaacaggttatgacgtactagatgaaaatagtaatgaa
attggtttcgttacatcaggaacacaatccccatcttctggtaaatctatagcacttgcea
ataatagatagagatgcatttgaaatgggcaaaaaagtaattgtgcaaatacgtaagcgt
caagttgaggcaaaaatagttaaaaaaaatcaaattgagaaataa

Sequence 140
MAMFEFKQNVQIFGKSIILSQSGYTGEDGFEIYCKQEDTKDIWEQLLEYDVTPCGLGARD
TLRLEAGLPLHGQDLSESITPYEGGIAFAAKPLIENHFIGKSVLKAQKENGSERRTVGLE
LLGKGIARTGYDVLDENSNEIGFVTSGTQSPSSGKSIALAIIDRDAFEMGKKVIVQIRKR
QVEAKIVKKNQIEK*

Sequence 141

Contig 0450 pos_4620_3655,

is similar to (with p-value 3.0e-97)
>sp:sp|P54376|GCS1_BACSU PROBABLE GLYCINE DEHYDROGENASE (DEC
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ARBOXYLATING) SUBUNIT 1 (EC 1.4.4.2) (GLYCINE DECARBOXYLASE)

(GLYCINE CLEAVAGE SYSTEM P- PROTEIN). >gp:gp{D84432|BACJH64
2_195 Bacillus subtilis DNA, 283 Kb region containing skin e
lement. NID: g2627063. >gp:gpl|Z99116|BSUB0013 167 Bacillus s
ubtilis complete genome (section 13 of 21): from 2395261 to
2613730. NID: g2634723.
atggatgtagcaaattcttctatgtatgatggtatgactagttttgectgaagcatgtata
ttggcactaagtcatacgaaaaaaaataaaattgtagtttcaagtggactacattatcaa
gctttacaaattctacacacatacgccaaaactcgtgatgaatttgaaataattgaagtt
gatcttaaaggtactattactgatttagagaaattagaacaacttatcgatgacaacaca
gcagctgtcgctgtccaatatcccaatttttatggttctattgaagatttagaacaaatt
aataactatataaaggataaaaaagctttatttatcgtatatgccaatccactttcttta
ggattactaacacccccaggtacattcggggcagacatagtagtgggagatacacagect
tttggtattcctacacaatttgggggtccgcattgtggatactttgctacaacaaagaaa
ttaatgagaaaagtacctggtcgattagttgggcaaactcaagatgacgaaggtaatcgt
ggatttgttctcacgttacaagctagagaacaacatatccgeccgtgataaagcaacttcet
aatatttgttcaaatcaagctttaaatgcacttgcatcttcaatagcaatgtcagettta
ggtaaacaaggtatttatgaaattgcagttcaaaatcttaaaaatgccaattatgceccaaa
aataagtttgaagaacatggttttgaggtactaaaagcacaatcttttaatgaatttgta
gtcaaatttaatcaaccaataaaaaatattaatcttaaattagcagaatatggatatatt
ggtggttttgacttaggtgaagtatctgatgattttaaaaaccatatgttagtagcagtt
acagagttaagatctaaagatgaaatcgatgatttcgttacgaaagcaggtgagttaaat
gattag

Sequence 142
MDVANSSMYDGMTSFAEACILALSHTKKNKIVVSSGLHYQALQILHTYAKTRDEFEIIEV
DLKGTITDLEKLEQLIDDNTAAVAVQYPNFYGSIEDLEQINNYIKDKKALFIVYANPLSL
GLLTPPGTFGADIVVGDTQPFGIPTQFGGPHCGYFATTKKLMRKVPGRLVGQTQDDEGNR
GFVLTLQAREQHIRRDKATSNICSNQALNALASSIAMSALGKQGIYEIAVONLKNANYAK
NKFEEHGFEVLKAQSFNEFVVKENQPIKNINLKLAEYGY IGGFDLGEVSDDFKNHMLVAV
TELRSKDEIDDFVTKAGELND*

Sequence 143
Contig 0450 pos_3419 2154,
is similar to (with p-value 0.0e+00)
>sp:sp|P54377|GCS2_BACSU PROBABLE GLYCINE DEHYDROGENASE (DEC
ARBOXYLATING) SUBUNIT 2 (EC 1.4.4.2) (GLYCINE DECARBOXYLASE)
(GLYCINE CLEAVAGE SYSTEM P- PROTEIN). >gp:gp|D84432|BACJH64
2 196 Bacillus subtilis DNA, 283 Kb region containing skin e
lement. NID: g2627063. >gp:gplZ299116|BSUBC013 166 Bacillus s
ubtilis complete genome (section 13 of 21): from 2395261 to
2613730. NID: g2634723.
atgaaatataatcctaaaatcaatgaaaaggtagcgcgtatttctggttttagtgaatcet
catcctttacaagaagaagaacacgttcaaggttctcttgaaattatatatagtttacaa
gaagaattgaaggaaattactggtatggatgaagttaccctacaacctgctgecaggtgca
catggtgagtggactgctttaatgattttcaaagcttatcatgaaaaaaatggacaaagc
catcgtgatgaagtaatagtgcctgattcagcacatggtactaatcctgettctgectca
tttgctggatttaaatcagtaactgtaaaatctaatcaacgtggggaagttgacatagaa
gatttaaaaagagtagtaaacgataatacagctgcaatcatgttaactaatccaaataca
ttaggtatatttgaacaggatattattgaaatagggaaaatcgttcatgaagcaggaggt
ttattatattacgatggagcaaatttaaatgctattttagataaagtacgtcctggtgat
atgggctttgatgcggtacatcttaatttgcacaaaacattcactggtcctcatggeggt
ggtggaccaggatcaggaccagttggagtagtagagaaattagccagttatctacctaag
cctatggttataaaagataacgataggtataaatatgataatgatattccaaattcaatt
ggacgagtaaaaccgttttatggaaatttcggcatttatttaagagcatatacttatatc
agatcaatgggagccaatggtttaaaagaagtatctgaagctgccgttcttaatgegaat
tatataaaatctcgccttaaaaatcactttgaaattccgttcaatcaatattgtaaacat
gaatttgtattaagtggaactttacaaaaacaatatggtgtcagaacattagatatggcet
aagcgactgttagattttggtgtgcatccacctacaatatattttecctctcaatgtcgaa
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gaaggaatgatgattgagccaacagaaactgaatctaaagaaacacttgattactttatt
gatgcgatgattcaaatcgctgacgaaacaaaaaatgatccagataaagttttagaagca
ccacatacgactataattgatcgattagatgagaccactgcagcacgaaaaccaattctt
aaatttgaagaacttaaggacgaaaagtataaagaacacacaaatattgattctgaagat
aattaa

Sequence 144
MKYNPKINEKVARISGFSESHPLOQEEEHVQGSLEIIYSLQEELKEITGMDEVTLQPAAGA
HGEWTALMIFKAYHEKNGQSHRDEVIVPDSAHGTNPASASFAGFKSVTVKSNQRGEVDIE
DLKRVVNDNTAAIMLTNPNTLGIFEQDIIEIGKIVHEAGGLLYYDGANLNAILDKVRPGD
MGFDAVHLNLHKTFTGPHGGGGPGSGPVGVVEKLASYLPKPMVIKDNDRYKYDNDIPNSI
GRVKPFYGNFGIYLRAYTYIRSMGANGLKEVSEAAVLNANYTIKSRLKNHFEIPFNQYCKH
EFVLSGTLOKQYGVRTLDMAKRLLDEFGVHPPTIYFPLNVEEGMMIEPTETESKETLDYFTI
DAMIQIADETKNDPDKVLEAPHTTIIDRLDETTAARKPILKFEELKDEKYKEHTNIDSED
N*

Sequence 145

Contig 0450_pos_0_722,

is similar to (with p-value 2.0e-53)
>sp:sp!P54511|YQHM BACSU HYPOTHETICAL 22.8 KD PROTEIN IN GCV
T-SPOIITAA INTERGENIC REGION. >gp:gp|D84432|BACJH642 198 Bac
illus subtilis DNA, 283 Kb region containing skin element. N
ID: g2627063.
atgattatgactgaaatatggaattttataaatactggaagcaaaaatccttattataat
atggcaatggacgaagcgttactaaattttgtatcgecgtggagaaatcgatccagttata
agattttatacttggaatcctgcaacactctcaataggctactttcagecgtctccaaaaa
gaaattgatattgataaagtaaaagaaaagggctatggcttagtaagacgtcaaacgggt
ggtagaggcgtgttacacgataaagaattaacatatagecgttattgttectgagtctcat
ccaaatatgccttcaactgtaactgaagcttataaaattatttcacaaggattattagaa
ggttttaaaaatttaggttttgaaacttatttcgctatcccccgttctaaagaagaacga
gacaaattaaagcaaccacgaagttcagtatgttttgatgcacctagttggtatgagcectt
gtagtagaaggcagaaaaattgcaggtagcgctcaaaccagacaaaaaggtgtcattctt
caacatggttcaattttacaagatatagatatcgatgatttatttgatatgtttaaattt
aaaaatgaacgactaaaagcaaaaatgaaagaaaattttgttcaaaaagctgtagctatt
aatgacatttcaaatcaacatattacattaaatgaaatggagaacgcctttgaggcaggt
tt

Sequence 146
MIMTEIWNFINTGSKNPYYNMAMDEALLNFVSRGEIDPVIRFYTWNPATLSIGYFQRLQOK
EIDIDKVKEKGYGLVRRQTGGRGVLHDKELTYSVIVPESHPNMPSTVTEAYKIISQGLLE
GFKNLGFETYFAIPRSKEERDKLKQPRSSVCEFDAPSWYELVVEGRKIAGSAQTRQKGVIL
QHGSILQODIDIDDLFDMFKFKNERLKAKMKENFVQKAVAINDISNQHITLNEMENAFEAG
X

Sequence 147

Contig 0451 pos 2108 3121,

putative peptide of unknown function
atggaacgattttgttgtgtaaatcaaattaactatattcaaatgaatccgttagaagcece
aaatttaaaacgagcgctctaagatcatggaaaactgatcaggcagatgctcataagett
gcttgtttaggaccgacgctcaaacaaacaggcagcttacctatacatgagttaatattce
tttgaattaagagaacgtgcccgttttcatctagaaatcgagaatgaacaaaatcgactt
aaatttcagattcttgaattactccatcaaacattccectggtttagaaagattatttagt
agtcgatattcaatcattgcactcaacatcgcagaaatttttactcatccagacgtggtt
cttgatatcgacaaggatgtacttattacacatatattcaattctacagataagggaatg
tcaatggataaagctacaaaatatgcacttcaattaagagtgattgctcaagaaagctat
cctaatgtcgatagacattcctttctagtcgaaaaattacgcttacttattcaacaatta
aaacaatctattcatcatctcaaacaattagatgatgccatgattcaattagcacaacaa
ctcgattattttgaaaatattcattcgatacctggtattggtaagctaagcacagectatg
attattggggagattggtgatattaagcgatttaaatcaaataaacaactcaacgetttt
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gtaggcattgatatcaaacgatatcaatcaggtcatacacactgtagagataccatcaac
aagcgtggtaataaaaaagcgagaaaacttttattttgggtgattatgaatataataaga
gggcagcatcattatgacaatcatgtcgtcgattattactacaaactaagaaagcagect
aatgagaaacctcataagactgccatcattgcttgtataaatcgattattaaaaacgatt
cattatctggtaatgaatcataaattgtacgattatcaaatgtcaccacattag

Sequence 148
MERFCCVNQINYIQMNPLEAKFKTSALRSWKTDQADAHKLACLGPTLKQTGSLPIHELIF
FELRERARFHLEIENEQNRLKFQILELLHQTFPGLERLFSSRYSIIALNIAEIFTHPDVV
LDIDKDVLITHIFNSTDKGMSMDKATKYALQLRVIAQESYPNVDRHSFLVEKLRLLIQQL
KOSIHHLKQLDDAMIQLAQQLDYFENIHSIPGIGKLSTAMITIGEIGDIKREFKSNKQLNAF
VGIDIKRYQSGHTHCRDTINKRGNKKARKLLFWVIMNIIRGQHHYDNHVVDYYYKLRKQP
NEKPHKTAIIACINRLLKTIHYLVMNHKLYDYQMSPH*

Sequence 149

Contig 0451 pos_4254_4778,

putative peptide of unknown function
atgcttgatacatctgacatcgaagggaaaacgattttagatgtgggatgtaatcaagge
ggatttttacgacagttatacgatacaacaccgtttaaaaaaggtgttggcatagattta
gcacgtttatctttggaaaaggcagagacattaaaaggacaacgtccacttacatactat
ttaacagataaaccgcaagaaacgaagcacgtgtttgatacggcagtaagtacgtctgte
ttgtacttaatagaagatattccgcaacatgcaaaagatttaaaagaggtattgaaacca
ggcggtgtttattacgcttcattcgecggatttaactaataacccaagtcgtcagtttatg
gatgacacgattaatcaatatggtgcaacaccttctcagaatcactctctaaaacatatc
gttgatagctttgtggatgcaggatttgaagttgcagtaatgaaaaagcatgtacttata
aatatttatctaaaaagattggatcaatcgttgaaacaactttaa

Sequence 150
MLDTSDIEGKTILDVGCNQGGFLRQLYDTTPFKKGVGIDLARLSLEKAETLKGQRPLTYY
LTDKPQETKHVFDTAVSTSVLYLIEDIPQHAKDLKEVLKPGGVYYASFADLTNNPSRQFM
DDTINQYGATPSONHSLKHIVDSFVDAGFEVAVMKKHVLINIYLKRLDQSLKQL*

Sequence 151
Contig_0451 pos_5060_5626,
is similar to (with p-value 1.0e-19)
>sp:sp|P23477|ADDB_BACSU ATP-DEPENDENT NUCLEASE SUBUNIT B. >
pir:pir|{A39432|A39432 ATP-dependent exonuclease synthesis pr
otein AddB - Bacillus subtilis >gp:gp|M63489|BACADDAA 1 Baci
llus subtilis ATP-dependent nuclease (addA) and (addB), and
open reading frame 3, partial cds. NID: gl42438. >gp:gplZ991
09|BSUB0006_138 Bacillus subtilis complete genome (section 6
of 21): from 999501 to 1209940. NID: g2633260. >gp:gplY¥1408
11BSY14081 20 Bacillus subtilis chromosomal DNA, region 92 d
egrees: region between comK and addAB. NID: g2226171.
atggatattgtattacaaaacaaggagcgtttaggtcttacagatattgtgaaaccaggg
ggtctactttatttccatgtccatgaaccgegtattaaatttaaaagttgggcagatata
gatgaagaccaatttcaaaaagactatatcaaaaactttaaaatgagtggtttgcttaat
cgtgaccaagaagtgttagacgctttagatattagacttgaaccaaagtataattcggat
attgttccaatagcattaacagctaaaggcgctataaatcaacgtagtagtaaagtagcet
gatgaaaacatcatttatcaattaatagaacataataagaagaattttatcgagacagcece
agccacattatggatggacatacggaagtggcacccttgaagtacaaacaagtattacct
tgtcaattttgtaattataaatcagtttgtcatgtagacggattaatagatagtaagcgt
tatagaacagtagatgaatcgataaaaccattagatttaattcaacaattaagaaatgaa
ggtggtgaaagacatgattccaactaa

Sequence 152
MDIVLONKERLGLTDIVKPGGLLYFHVHEPRIKFKSWADIDEDQFQKDYIKNFKMSGLLN
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RDQEVLDALDIRLEPKYNSDIVPIALTAKGAINQRSSKVADENIIYQLIEHNKKNFIETA
SHIMDGHTEVAPLKYKQVLPCQFCNYKSVCHVDGLIDSKRYRTVDESIKPLDLIQQLRNE
GGERHDSN*

Sequence 153
Contig 0451 pos_6249_ 9269,
is similar to (with p-value 0.0e+00)
>sp:sp|P23478 | ADDA_BACSU ATP-DEPENDENT NUCLEASE SUBUNIT A. >
pir:pir|B39432|B39432 ATP-dependent exonuclease synthesis pr
otein AddA - Bacillus subtilis >gp:gp|M63489|BACADDAA 2 Baci
1lus subtilis ATP-dependent nuclease (addA) and (addB), and
open reading frame 3, partial cds. NID: gl42438. >gp:gplZ991
091BSUB0006_ 139 Bacillus subtilis complete genome (section 6
of 21): from 999501 to 1209940. NID: g2633260. >gp:gplY1408
1|BSY14081 21 Bacillus subtilis chromosomal DNA, region 92 d
egrees: region between comK and addAB. NID: g2226171.
atgcagcttatcaatgatttagcaatgatttttatgaaagcaggatatgaggaattacaa
aaaagttatgacttattctcaatgatggaaagtgttgataagcagcttgaagttattgaa
accgaacgcatgtttattactaaagctattgaaggtaaagtattaaatacagatgttate
acgcaacatgaatttatgagtcgttttccggcaataaatagcaagataaaagaagcaaat
gaaggcatggaagatgctttaaatgaagcaaaacaacattatgataaatataaatcttta
gttatgaaagtaaagaatgattatttttctagaaatgcagaagatttgcaaagagatatg
caacaactcgcacctcgagtggecttatttagctcaaatagttcaagatgtgattcaatca
tttggtgttcaaaaacgaagtcgtaatattttggatttttcagattatgaacattttgea
ttacgcattcttactaacgaagatggctcaccttcgegtatcgectgaaacgtatcgtgaa
cattttaaagaaatcctagttgatgagtatcaagatactaatagagtgcaagaaaaaata
ttatcttgtattaaaactggtgaagaacacgatggtaacttgttcatggttggggatgtg
aagcagtctatttataaatttagacaagctgatcctagtttatttattgaaaaatataat
cgcttttctagtagtggaaatgaaagtggcttgecgcattgacttatcgcaaaactttegt
tcgagacaggaagtgttatctacaaccaattacttgttcaaacatatgatggatgaacaa
gtaggagaaatttcatatgatgatgcagcgcaattgtattttggtgcaccatatgacgaa
gtttcacatcctgttcaattacgagcacttgttgaggcaagttcagaaaatagtgactta
actggaagtgaacaagaagcgaattacattgttgaacaagttaaagatattattaatcat
caaaacgtatacgatatgaaaacaggtcaatacagaaaagcaacatataaagatatcgta
attttagagcgaagttttggtcaagcgcgtaatcttcaacaagcttttaaaaataatgat
atcccttttcacgtaaatagtaaggaagggtattttgagcaaactgaagtacgtcttgtg
ctttcatttttaagaacaatagataatccacttcaagacatttatttagtgggattgatg
cgttctgtaatatatcaatttactgaagaagaattagctgaaataagagttgtaagecect
catgatgattacttttatcaatctataaaaaattatatgattgatgaaaaagctgattct
agattggttgacaagttaaatcgttttattcaggatatacaaaaatatcaaaattatagt
ctaagtcaaccggtttaccaattaattgataaattttataatgatcattttgtaattcag
tactttagcggtcttattggaggtaaaggtagaagagcaaatctgtatgggectatttaat
aaagctgttgaatttgaaaattcaagtttcagaggtttattccaatttattcgttttatt
gatgagcttattgatcgtaaaaaagattttggtgaagaaaatgtcgtaggtcctaacgat
aatgtggttagaatgatgacgattcacagtagtaaaggattagaatttccatttgtaatt
tactcaggattatctaaaaaattcaacaaaggtgacctgaatgcaccagttattctaaat
caacaatatggtttaggtatggattattttgatgtaaataaagatatggcttttccttceca
cttgcctctgtggcatatagagcaataaatgaaaaagaacttatatcagaagagatgcegt
ttaatctatgttgcgttgacacgagcaaaagagcaacttattttagttggaagagtcaaa
gatgaaaagtcgttaattaaatatgaacaattagctgtttcagacacacatatagcagtt
aatgaacgccttactgctaccaatccatttgttctaatttatggtgttttggectaageat
caatcgccttcattgccaaatgatcaaagatttgaaagagatattgatcaattaaattcect
gaagtgaagccacgtgtatcaatagtgattgatcattatgaggatgtttcaactgaagaa
gtagtcaatgataatgaaataagaacaatcgaagaattaaaggccataaatactggtaat
gaagatgtgaaaattaaaattcatcaacagctttcttatgactatccttttaaagttaac
acgatgaaaccatctaaacagtcggtatcagagttaaaacgtcaattagaaactgaagaa
agtaatacaaattatgatagagtacgtcaatatcgtattggtgttgcatcatatgaaaga
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cccaagtttcttacccaaacaaaaaaaagaaaagcaaatgaaatagggactttaatgcat
acagtcatgcaacacttaccttttagagaacaacgtttaacaaaagacgaattatttcaa
tatatcgatcgattgattgacaaacaacttattgatgaagatgcaaaagaggatattaga
atagatgagattatgcatttcattgatggccctctctatatggaaatagctcaagectgac
aatgtttatactgaattaccttttgtggtaaatcaaattaaagttgatggacttacaagt
gaagatgaagatgtatccattattcaaggtatgattgatttaatatatgaaagtgacgga
caattttactttgttgattacaaaacagatgcttttaatagaagaaaaggtatgagtgat
gaagaaatagggaatcagctcaaagaaaaatatcagatacaaatgacgtattatcgaaat
actttagaaaccatacttaaacgacccgtaaagggttacttatattttttcaaatttggt
acattagaaatagatgattaa

Sequence 154
MOLINDLAMIFMKAGYEELQKSYDLFSMMESVDKQLEVIETERMFITKAIEGKVLNTDVI
TQHEFMSRFPAINSKIKEANEGMEDALNEAKQHYDKYKSLVMKVKNDYFSRNAEDLQRDM
QOLAPRVAYLAQIVQDVIQSFGVQKRSRNILDFSDYEHFALRILTNEDGSPSRIAETYRE
HFKEILVDEYQDTNRVQEKILSCIKTGEEHDGNLFMVGDVKQSIYKFRQADPSLFIEKYN
RFSSSGNESGLRIDLSONFRSRQEVLSTTNYLFKHMMDEQVGEISYDDAAQLYFGAPYDE
VSHPVQLRALVEASSENSDLTGSEQEANYIVEQVKDI INHQNVYDMKTGQYRKATYKDIV
ILERSFGQARNLQQAFKNNDIPFHVNSKEGYFEQTEVRLVLSFLRTIDNPLODIYLVGLM
RSVIYQFTEEELAEIRVVSPHDDYFYQSIKNYMIDEKADSRLVDKLNRFIQDIQKYQNYS
LSQPVYQLIDKFYNDHFVIQYFSGLIGGKGRRANLYGLFNKAVEFENSSFRGLFQFIRFI
DELIDRKKDFGEENVVGPNDNVVRMMTIHSSKGLEFPEVIYSGLSKKFNKGDLNAPVILN
QQYGLGMDYFDVNKDMAFPSLASVAYRAINEKELISEEMRLIYVALTRAKEQLILVGRVK
DEKSLIKYEQLAVSDTHIAVNERLTATNPFVLIYGVLAKHQSPSLPNDQRFERDIDQLNS
EVKPRVSIVIDHYEDVSTEEVVNDNEIRTIEELKAINTGNEDVKIKIHQQLSYDYPFKVN
TMKPSKQSVSELKRQLETEESNTNYDRVRQYRIGVASYERPKFLTQTKKRKANEIGTLMH
TVMQHLPFREQRLTKDELFQYIDRLIDKQLIDEDAKEDIRIDEIMHFIDGPLYMETIAQAD
NVYTELPFVVNQIKVDGLTSEDEDVSIIQGMIDLIYESDGQFYFVDYKTDAFNRRKGMSD
EEIGNQLKEKYQIQMTYYRNTLETILKRPVKGYLYFFKFGTLEIDD*

Sequence 155

Contig 0451 _pos_11640_12653,

putative peptide of unknown function
atggaacgattttgttgtgtaaatcaaattaactatattcaaatgaatccgttagaagcc
aaatttaaaacgagcgctctaagatcatggaaaactgatcaggcagatgctcataagctt
gcttgtttaggaccgacgcttaaacaaacagacaacttacctatacatgagttaatattc
tttgaattaagagaacgcgtccgttttcatctagaaatcgagaatgaacaaaatcgactt
aaatttcagatccttgaattactccatcaaacattccctggtttagaaagattgtttagt
agtcgatattcaatcattgcactcaacatcgcagaaatctttactcatccagacatggtt
cttgatatcgacaaggaggtactgattacacatatattcaattctacagataagggaatg
tcaatggataaagctacaaaatatgcacttcaattaagggtgattgctcaagaaagctat
cctaatgtcgatagacattcctttctagtcgaaaaattacgcttacttattcaacaatta
aaacaatctattcatcatctcaaacaattagatgatgccatgattcaattagcacaacaa
ctcgattattttgaaaatattcattcgatacctggtattggtaagctaagcacagctatg
attattggggagattggtgatattaagcgatttaaatcaaataaacaactcaatgcectttt
gttggcattgatatcaaacgatatcaatcaggtcatacacactgtagagataccatcaac
aagcgtggtaataaaaaagcgagaaaacttttattttgggtgattatgaatataataaga
gggcagcatcattatgacaatcatgtcgtcgattattactacaaactaagaaagcagcect
aatgagaaacctcataagactgccatcattgcttgtataaatcgattattaaaaacaatt
cattatcttgtaatgaatcataaattgtacgattatcaaatgtcaccacattag

Sequence 156
MERFCCVNQINYIQMNPLEAKFKTSALRSWKTDQADAHKLACLGPTLKQTDNLPIHELIF
FELRERVRFHLETIENEQNRLKFQILELLHQTFPGLERLFSSRYSITIALNIAEIFTHPDMV
LDIDKEVLITHIFNSTDKGMSMDKATKYALQLRVIAQESYPNVDRHSFLVEKLRLLIQQL
KQOSIHHLKQLDDAMIQLAQQLDYFENIHSIPGIGKLSTAMIIGEIGDIKRFKSNKQLNAF
VGIDIKRYQSGHTHCRDTINKRGNKKARKLLFWVIMNITIRGQHHYDNHVVDYYYKLRKQP
NEKPHKTAIIACINRLLKTIHYLVMNHKLYDYQMSPH*
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Sequence 157
Contig 0451 _pos 15717_16034,
is similar to (with p-value 1.0e-38)
>gp:gp|279580|BS168NPRB_7 B.subtilis nprB gene. NID: gl62092
1. >gp:gplZ99109|BSUB0006_192 Bacillus subtilis complete gen
ome (section 6 of 21): from 999501 to 1209940. NID: g2633260
>gp:gp|Y09476|BSY09476_56 B.subtilis 54kb genomic DNA frag
ment. NID: g2145361.
gtgatactgatggaagaagcactaaaagatagtatcttaggcgctcttgaaatggtaata
gatcctgagttagggatagatatcgttaatttaggtttagtatataaagttgatgttgat
gatgaaggtttatgtacagttgaaatgacattgacttcgatgggatgtccattaggacca
caaattattgaacaagttaagagtgttttggctgagattcctgaaatttctgatacagaa
gtgatgattgtatggagtccaccttggaataaagatatgatgtcacgatatgccaaaata
gctttaggcatcggataa

Sequence 158
VILMEEALKDSILGALEMVIDPELGIDIVNLGLVYKVDVDDEGLCTVEMTLTSMGCPLGP
QITEQVKSVLAEIPEISDTEVMIVWSPPWNKDMMSRYAKIALGIG*

Sequence 159
Contig 0451 pos_16480_17565,
is similar to (with p-value 8.0e-75)
>gp:gp|U93874|BSU93874 12 Bacillus subtilis cysteine synthas
e (yrhA), cystathionine gamma-lyase (yrhB), YrhC (yrhC), Yrh
D (yrhD), formate dehydrogenase chain A (yrhE), YrhF (yrhF),
formate dehydrogenase (yrhG), YrhH (yrhH), regulatory prote
in (yrhI), cytochrome P450 102 (yrhJ), YrhK (yrhK), hypothet
ical protein YrhL (yrhL), putative anti-SigV factor (yrhM),
RNA polymerase sigma factor SigV (sigV) and YrhO (yrhO) gene
s, complete cds, and YrhP (yrhP) gene, partial cds. NID: gl9
34604. >gp:gp|299117|BSUB0014 194 Bacillus subtilis complete
genome (section 14 of 21): from 2599451 to 2812870. NID: g2
634966.
atgcctggattagatggtttgcgagcaattgcagtcattggtattattatttatcacttg
aataaacaatggttaacaggtggttttttaggcgtagatactttttttgttatttcaggt
tatttgattacgagcttattacttaaagagtatgaagatactggaacaataaatcttaaa
aatttttggattcgtcgtattaaaaggttattaccagcggtatttgcattaatagtagta
gttggaattgcaactttattattgcaccccgagcatattgtaagagttaaacatgatatg
atagcagcaatattttacgtatctaattggtggtatattgctaaagatgtcaattattte
gagcaattttcttttatgcctttaaagcacctatggtcactagccattgaagagcagttt
tacctttttttcccagcagtactcttattatttatggcaatagttaagaaaaagaaaaat
gtcatactgatgttttggatcatatccctggtttcattattaatgatggttgttatttct
caacctcacttgaaccattctagagtatattttggaactgatacaagattgcagacactg
cttttaggtgtacttctagcatttatctggeccaccttttaaattaaatcccaatccacct
aaaggattaaaaactgtgattaatagtgcgggtatcataggacttacatttttaattcta
ttattctttactgttagtgatgaaagtgattggatttataacggtggattttatcttatt
tcaacaatgactttgctaattattgcaagtgttgttcatccaacgacaattttagectaag
ttattaggaaatcctttatttgtctacattggaaagcgttcatacagtttatacttatgg
cattttcctgtaattagctttattcatagttattttattgatggtcaattaccaacttat
gtttatattatggatatcgtaattactgtattattagccgaattatcatttagatatgtt
gaaacgccattaagaaaggaaggtctaaaggcttttacagtgtgctcccttaaaaattat
ttttag

Sequence 160
MPGLDGLRAIAVIGIITYHLNKOQWLTGGFLGVDTFFVISGYLITSLLLKEYEDTGTINLK
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NFWIRRIKRLLPAVFALIVVVGIATLLLHPEHIVRVKHDMIAAIFYVSNWWYTIAKDVNYFE
EQFSFMPLKHLWSLATEEQFYLFFPAVLLLFMAIVKKKKNVILMFWIISLVSLLMMVVIS
QPHLNHSRVYFGTDTRLOTLLLGVLLAFIWPPFKLNPNPPKGLKTVINSAGIIGLTFLIL
LFFTVSDESDWIYNGGFYLISTMTLLITIASVVHPTTILAKLLGNPLFVYIGKRSYSLYLW
HFPVISFIHSYFIDGQLPTYVYIMDIVITVLLAELSFRYVETPLRKEGLKAFTVCSLKNY
F*

Sequence 161
Contig 0451 pos 17821 O,
is similar to (with p-value 6.0e-46)
>sp:sp|P49022|PIP_LACLA PHAGE INFECTION PROTEIN. >gp:gplLl46
79|LACPIP 1 Lactococcus lactis pip and gerC2 genes, complete
cds's, and rrg gene, 5' end of cds. NID: g308860.
atgaaaaacgcactaaaactttttatcacggatttaaaaagagttgctaaaacaccaggt
gtatgggtcatcttagctggtttagcaattcttccttcattctatgcatggtttaaccte
tgggctatgtgggatccgtatggtcatacaggacatatcaaagttgccgtagtgaatgaa
gaccaaggtgaaaaagttcgtggtaagaatattaatgtaggaaataaaatggtcaaaact
ttaaaaaagaatgatagttttgactggcaatttgtgagtagagaaaaagccgaccatgaa
attaagatgggaaaatattatgcaggtatttatataccgaagaaattcacacatgaaatc
actggtactttaagaaaacatcctcaaaaggcggatatagattttaaagtaaatcagaag
attaatgctgtagcagctaagttaaccgatacgggatcgtcgtttgtgattgataaagcea
aataaacaatttaacaaaaccgtagcaaccgctttactttctgaagctaataaagtcgga
ctatcaattgaagataatgtacctacaatcaataaaattaagagtgctgtatatcaagcect
aataattcattgcctaaaattaatcaatttgcagacaagattattgaactaaataaacat
caagacgatttggatgcttatgctaatcaatttagaagtttaggaaagtat

Sequence 162
MKNALKLFITDLKRVAKTPGVWVILAGLAILPSFYAWFNLWAMWDPYGHTGHIKVAVVNE
DOGEKVRGKNINVGNKMVKTLKKNDSEFDWQFVSREKADHEIKMGKYYAGIYIPKKFTHET
TGTLRKHPQKADIDFKVNQKINAVAAKLTDTGSSEFVIDKANKQFNKTVATALLSEANKVG
LSIEDNVPTINKIKSAVYQANNSLPKINQFADKIIELNKHQDDLDAYANQFRSLGKY

Sequence 163
Contig 0451 pos_ 16054 15662,
is similar to (with p-value 2.0e-38)
>gp:gp|279580|BS168NPRB_7 B.subtilis nprB gene. NID: gl62092
1. >gp:gp(299109|BSUB0006_192 Bacillus subtilis complete gen
ome (section 6 of 21): from 999501 to 1209940. NID: g2633260
>gp:gp|Y09476|BSY09476 56 B.subtilis 54kb genomic DNA frag
ment. NID: g2145361.
atgagtagctatcctttatattatccgatgectaaagectattttggcatatcecgtgacate
atatctttattccaaggtggactccatacaatcatcacttctgtatcagaaatttcagga
atctcagccaaaacactcttaacttgttcaataatttgtggtcctaatggacatcccatce
gaagtcaatgtcatttcaactgtacataaaccttcatcatcaacatcaactttatatact
aaacctaaattaacgatatctatccctaactcaggatctattaccatttcaagagcgect
aagatactatcttttagtgcttcttccatcagtatcacctctttaaaattttctttacac
caatatatcaaatatccgacaaaacgccaataa

Sequence 164
MSSYPLYYPMPKAILAYRDIISLFQGGLHTIITSVSEISGISAKTLLTCSIICGPNGHPI
EVNVISTVHKPSSSTSTLYTKPKLTISIPNSGSITISRAPKILSFSASSISITSLKESLH
QYIKYPTKRQ*

Sequence 165

Contig 0451 pos 15613 14792,

is similar to (with p-value 1.0e-74)
>gp:gp|279580{BS168NPRB_5 B.subtilis nprB gene. NID: gl62092
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1. >gp:gp|Z299109|BSUBO006 190 Bacillus subtilis complete gen
ome (section 6 of 21): from 999501 to 1209940. NID: g2633260
>gp:gp|Y09476|BSY09476 54 B.subtilis 54kb genomic DNA frag
ment. NID: g2145361.
atgcaaccttatttaatttgtctagatctagatggtacattattaaatgacaataaagaa
atctcaccttacactaaacaagtattaaccgaattacaacaatgtggacactacgttatg
attgctactggaagaccctatcgcgcaagccagatgtattatcatgaactaaatatgage
acacctgttgttaactttaatggagcatttgtacatcatccaaaagcaaacgattttaaa
gtgatacatgaagtacttgatgtggaaatttctaaaaatattattacagcacttcaacaa
tctcatattacaaatatcattgctgaagtaaaagactatgtctttataaatagttatgat
tcaagactttacgaaggtttttcaatgggaaatcctaaaattcaaacaggtaatttactt
gaaaatcttaatgaagcacctacgtcattacttgttgaagcagaagaagaaaatattcct
gaaattaaagatatgttaacacatttttatgcagaaaatattgaacatcgtcgttgggge
gcaccgtttccagtaatagaaattgtgaagcgtgggattaacaaagcacgtggaatcaag
catgttcaaaactatttaaacatcgccgacgatcatatcattgecgtttggtgatgaggac
aatgatatagaaatgataaagtttgcgacccatggcattgcaatggccaatggcecttgaaa
gatttaaaggaaatagcaaatgagactacgtatagtaataatgaagacggaataggtcgt
tatttaaatgacttttttaatttgaaaatacgttattattaa

Sequence 166
MOPYLICLDLDGTLLNDNKEISPYTKQVLTELQQCGHYVMIATGRPYRASOMYYHELNMS
TPVVNEFNGAFVHHPKANDFKVIHEVLDVEISKNIITALQQSHITNIIAEVKDYVFINSYD
SRLYEGFSMGNPKIQTGNLLENLNEAPTSLLVEAEEENIPEIKDMLTHEYAENIEHRRWG
APFPVIEIVKRGINKARGIKHVONYLNIADDHITAFGDEDNDIEMIKFATHGIAMANGLK
DLKEIANETTYSNNEDGIGRYLNDFENLKIRYY*

Sequence 167

Contig 0451 pos_14714_13398,

is similar to (with p-value 0.0e+00)
>gp:gp|AF041467|AF041467_ 1 Staphylococcus aureus coenzyme A
disulfide reductase gene, complete cds. NID: g2792489.
atgaataaaattataatagtcggtgcagttgctggtggtgcgacttgtgcaagtcaaatt
cgaagattagataaagagagtgaaatcattgtttttgaaaaagatagagacatgagcttt
gctaattgtgcattaccttattatattggcaacgttatcgaggaccgtcgtaaagtttta
gcatacacgcccaatcaattttatgacaaaaagcaaatcactgtaaaaacataccatgaa
gttatacaaatcaatgatgagagacaaacagttactgtcttaaatcatcaaactaatcaa
acttttgaagaaagttacgatacattgattttaagtcctggcgcatctgcaaatcgatta
aacactcatagtgatatctcatttactgtgcgaaatctcgaagatactgaaacaattgat
acctttattacgaataccaaagcacaacgtgcacttgttgttggcgecgggttacatctct
ttagaagtccttgaaaatttacatcatagaggtttggatgtcacatggattcatcgcectct
acaaatattaataaactgatggatcaagatatgaatcaacccatcatcgacgaaatagaa
aagagaaatatcacttatagatttaacgaagaaattagtcacgtaaatggacatgaagtt
acattcacatctggtaaagttgaaaactttgatcttattatcgaaggtgtaggtactcat
ccaaattcacaatttattaaatcatctaacgtcatactgaatgataaaggttatatccca
gtaaatcataatttccaaacaaatataccaaatatttatgcattaggtgatgttattact
tcacattatcgtcatgtgaatttaccggcacaggttccacttgcttggggagcacaccgt
ggtgcaagtattatagctgaacaactttctggaaattcgtctattcactttaaaggttat
ctaggaaataatatagtgaaattttttgactatacattagcaagtgttggcatcaaacca
aatgaacttaaaaatttcgattatgatatggttgaagttaagcaaggagctcatgcagga
tattacccaggaaattcaccactacatttacgtgtttattttgaaaaagactcgagaaaa
cttatacgcgcagcagcagttggtaaacaaggtgeccgataaaagaatagacgtattatca
atggcaatgatgaataatgctactgtggatgatttaacagaatttgaagtagcatatgceca
cctecttatagtcatccaaaagatttaattaatttaattgggtataaagcgcaataa

Sequence 168

MNKITIIVGAVAGGATCASQIRRLDKESEIIVFEKDRDMSFANCALPYYIGNVIEDRRKVL
AYTPNQFYDKKQITVKTYHEVIQINDERQTVTVLNHOTNQTFEESYDTLILSPGASANRL
NTHSDISFTVRNLEDTETIDTFITNTKAQRALVVGAGYISLEVLENLHHRGLDVTWIHRS
TNINKLMDODMNQPIIDEIEKRNITYRFNEEISHVNGHEVTEFTSGKVENEFDLIIEGVGTH
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PNSQFIKSSNVILNDKGYIPVNHNFQTNIPNIYALGDVITSHYRHVNLPAQVPLAWGAHR
GASIIAEQLSGNSSIHFKGYLGNNIVKFFDYTLASVGIKPNELKNFDYDMVEVKQGAHAG
YYPGNSPLHLRVYFEKDSRKLIRAAAVGKQGADKRIDVLSMAMMNNATVDDLTEFEVAYA
PPYSHPKDLINLIGYKAQ*

Sequence 169

Contig 0452 pos_547 1323,

is similar to (with p-value 8.0e-40)
>sp:splQ57629|Y165 METJA HYPOTHETICAL PROTEIN MJ0165. >gp:gp
|U67473|U67473 9 Methanococcus jannaschii section 15 of 150
of the complete genome. NID: g2826256.
atgagccatagttataattctatagaagaggtgctcaaagctgtaaaatcaaatcaacta
tctattaatgatgctaaagcccaactcagtcattatgacgaattgggctttgctaaaatt
gacttacatagagcacagcgtcaaggatttcccgaagttatctttgggcaaggaaaaaca
aaagaacaaatcactaaaatcatctctagtttgatatttcataatgaagttattctagtg
acacgtgttgatgaaatgaaagcaaaatacattttacaacattatccaaacttggaatat
catcaaactgcacagttaattagcactccactaaaagatataccacaatctaaatactat
gtttctgtactttgtgctggaacttctgatttacctattgcagaagaagectgecattaacce
gctgaaatcatgggagtaagtgtaaaacgattttatgatgtcggggtttcaggtattcat
cgcttattatccaacattcatgatatacgcagagggaaagtttctatcgttatagetgga
atggaaggcgctttagcaagtgttgttggaggattagtcaaccaccctgtatatgcecagta
ccaacgagtgtaggttatggagcaaacttgaatggggttaccaccctattatcaatgata
aatagttgcgcacccggaaccagcgtattaaatatcaataatggatttggtggeggttac
aacgctgcacagattattcatatgctagaaaataaagagagtgaggtatctttatga

Sequence 170
MSHSYNSIEEVLKAVKSNQLSTINDAKAQLSHYDELGFAKIDLHRAQRQGFPEVIFGQGKT
KEQITKIISSLIFHNEVILVTRVDEMKAKYILQHYPNLEYHQTAQLISTPLKDIPQSKYY
VSVLCAGTSDLPIAEEAALTAEIMGVSVKRFYDVGVSGIHRLLSNIHDIRRGKVSIVIAG
MEGALASVVGGLVNHPVYAVPTSVGYGANLNGVTTLLSMINSCAPGTSVLNINNGEFGGGY
NAAQIIHMLENKESEVSL*

Sequence 171

Contig 0452 pos 1368 2507,

putative peptide of unknown function
atgctactttctgctttagttgatttaggagcaaaccctgaagacattgaatcagaacta
aaaaaattacctttagatcaatttaagctacattttcaaaaaagagtaaaacaaggtatt
catgcaatgacattaaacattgatgttaaagaagcaaatcatcatcgtcacgttaatgat
atatttaaaatgatagatgacagtacacttccggaaagggttaaatatcgcagtaagaaa
atttttgaaatcattggtcaagcagaagctaaaattcatggcatgtcgtttgaagaagtt
cactttcatgaagtgggggcaatggactctattatagatattattggtgggtgtattgca
ctagaacaactagggattaacacattatactgttcagctattccaacaggtcatggtaaa
atcaatattgctcatggcatttatccaatccctgcaccagctactgectgaaattcttaaa
ggtataccaatcgcacattttgatgttcaaagtgaactcacaacccctactggtgectgea
tttgctaagggacttgtttcatcgtttgggccatttecttcagcaacaatacaacatata
ggctatggcgccggcagtaaggattttgatttcecctaatatattaagggttattcaattt
gaatctgaattcgagcaacaagatagcgtccaagtaatagagtgtcaaatagatgatatg
acacctgaagcattaggttattttatgaataatgcgttagagcaaggtgectttagatgcet
tactatacgcctatatttatgaaaaaaagtcgcccaagcacgcagttaacgttaatatgt
aaattacatgataagacatatttcgaacaacttatcttacaagaaacaagttctttagge
gtcagaagtacttctgttaatagaaagaccttgaaccgcgcattcaaaattctttctaca
caacacggcactgtttccattaaatttggcctacaaaatggaaaaattatgaaaatgaaa
cccgagtatgaagatttgaagaaaatagctaaaactacaaaacaaccgtttcaagtaatt
cataacgaggtattacaacaactctatcaaacatatcatataggaaatatacttcaataa

Sequence 172
MLLSALVDLGANPEDIESELKKLPLDQFKLHFQKRVKQGIHAMTLNIDVKEANHHRHVND
JFKMIDDSTLPERVKYRSKKIFEIIGQAEAKIHGMSFEEVHFHEVGAMDSIIDIIGGCIA

46



10

15

20

25

30

35

40

45

50

55

WO 01/34809 PCT/US00/30782

LEQLGINTLYCSAIPTGHGKINIAHGIYPIPAPATAEILKGIPIAHFDVQSELTTPTGAA
FAKGLVSSFGPFPSATIQHIGYGAGSKDEFDFPNILRVIQFESEFEQQDSVQVIECQIDDM
TPEALGYFMNNALEQGALDAYYTPIFMKKSRPSTQLTLICKLEDKTYFEQLILQETSSLG
VRSTSVNRKTLNRAFKILSTQHGTVSIKFGLONGKIMKMKPEYEDLKKIAKTTKQPEFQVI
HNEVLOOLYQTYHIGNILQ*

Sequence 173
Contig 0452 pos_3958_ 3161,
is similar to (with p-value 1.0e-85)
>sp:sp|P39651 | YWFO_BACSU HYPOTHETICAL 51.0 KD PROTEIN IN PTA
3'REGION. >gp:gplZ299123|BSUB0020 56 Bacillus subtilis compl
ete genome (section 20 of 21): from 3798401 to 4010550. NID:
g2636240. >gp:gp|Z80355|BSUWFO_1 B.subtilis ywfO, ywgA and
ywgB genes. NID: gl561566.
atgatttcctcacaaattgatgctgatcgaatggactatttacaaagagatgcatatttt
acaggcgtaacgtatggctcatttgatatggagecgtattttaaggttgatgagaccatct
aaagaagaagtgttaattaaagatagtggtatgcatgctgtcgaaaattttattatgagt
cgttatcaaatgtattggcaaatatattttcatccagtaagccgtggtggggaagtttta
ttaaacaattgtttaaaacgagctaagcagctttataatgaaggatatgaatttaaaatg
tatccaaaagactttataccattctttgaaggaacaatgacgattgaacaatatgtagaa
cttgatgaagcagttgtattgtattacttgaagaaatggattcatgaaaatgatacaata
ttaagtgatttatcaagacggtttatcaatcgagatttatttaaatatattcctttcgac
ggttcaattattaccatttcggaattgcaagaattatttgaagcgggtggtattaatect
gattattactttgtaagtgaagcattttcagatttaccttatgattatgatcgccecagge
tcaaatcgcaaaccgattcatttattaaaaagtaatggtggaattacagaaataagtaat
caatcattggtgattaatagtattacagggattaatagagaagaccataaattatattat
cctaaagagatgattttaaaaattaaagattatcaaattaaaggttctattattaactta
cttaatgaattaaattaa

Sequence 174
MISSQIDADRMDYLQRDAYFTGVTYGSFDMERILRLMRPSKEEVLIKDSGMHAVENFIMS
RYOMYWQIYFHPVSRGGEVLLNNCLKRAKQLYNEGYEFKMYPKDFIPFFEGTMTIEQYVE
LDEAVVLYYLKKWIHENDTILSDLSRRFINRDLFKYIPFDGSIITISELQELFEAGGINP
DYYFVSEAFSDLPYDYDRPGSNRKPIHLLKSNGGITEISNQSLVINSITGINREDHKLYY
PKEMILKIKDYQIKGSIINLLNELN*

Sequence 175
Contig 0453 pos_1385_2191,
is similar to (with p-value 5.0e-38)
>gp:gp|D86240|D86240_5 Staphylococcus aureus gene for unkown
function and dlt operon dltA, dltB, dltC and dltD genes,com
plete cds. NID: gl405333.
atgtcacaaagtcaaatcaatcagatgtttaatcaaaaagatatgccagctaatttgaag
aaacggtatgcacaaagattgttacagtttccgcatgcacacaataagtcataccttaga
gaacaagcaaaacatcctaatgatgtctctggaaactacatttcttcatttaaagaaaat
caattaactaagattgaagctattaaatcattattctcattcactaagccacctctagceca
gaagtaaaacctgcaacaagagaagatgcttcatgggatgagatgaaacataaagctgce
gatataggcaaagcaaatactcaatctaataaatatgatataagagatccatattggaaa
ttgataaaacaaaacaagcgtaaaatcaaaagggattatgagttcaacattaactcaccc
gagttccaagatttaaaattattagtgcaaacgctacatgctgctggagctgatgtacaa
tatgtttgtataccttcaaatggaagatggtatgatcatataggtatcaaaaaagataga
cgtgaagctgtatataaaaagattcactcaactgtagttgataatggtgggaaaatttat
gatttgacaaataaggactatgaaaagtacgtaattagtgatgctgttcatattggatgg
aaaggttgggtttacgtcgaccagcaaattgcaagacatatggatggtcatgcgectaaa
aatcatgaagtcgattattctaaaaataaaccaccgcacaaacatcacaacgatcgtcaa
gatgatcaacatcaaggcaacaaataa

Sequence 176
MSQSQINOMFNQKDMPANLKKRYAQRLLQFPHAHNKSYLREQAKHPNDVSGNYISSFKEN
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QLTKIEAIKSLFSFTKPPLAEVKPATREDASWDEMKHKAADIGKANTQSNKYDIRDPYWK
LIKONKRKIKRDYEFNINSPEFQDLKLLVQTLHAAGADVQYVCIPSNGRWYDHIGIKKDR
REAVYKKIHSTVVDNGGKIYDLTNKDYEKYVISDAVHIGWKGWVYVDQQITARHMDGHAPK
NHEVDYSKNKPPHKHHNDRQDDQHQGNK*

Sequence 177

Contig 0453 pos_2831_3151,

putative peptide of unknown function
atgactaaaattagtgttgtcgtatatggagcagaagtcgtttgtgcgagttgtgtaaat
gcacctacatctatagatacttatcaatggcttcaagcattacttttaagaaagtttcct
caacatcattttgaatttacatatattgacatacgaaatgatactgaaaatttaactgat
catgatatgcaatttatagaaagaattaatgaagatgaattgttttacccattagttacg
atgaatgatgaatatgtagcagatggttacatacaatataaacaaataacccgttttatt
aaatcatattttactatgtaa

Sequence 178
MTKISVVVYGAEVVCASCVNAPTSIDTYQWLQALLLRKFPQHHFEFTYIDIRNDTENLTD
HDMQFIERINEDELFYPLVTMNDEYVADGYIQYKQITRFIKSYEFTM*

Sequence 179

Contig 0453 pos_0_376,

is similar to (with p-value 1.0e-43)

>gp:gp|Y09570|SAFEMD 1 S.aureus femD gene. NID: gl684748. >g
p:gplY¥15477|SAARGFEMD 4 Staphylococcus aureus argl, glmM gen
es and ORF1l and ORF2. NID: g3892891.
atgccatctattccagaaatctttaatatttttggctttaaacggttgtttaaagttagg
cggtgtcttaatggattattaacgggtgttcagttggcttcegttattaaaatgagtggt
aaaactctaagcgagttagcttctcaaatgaaaaagtacccacaatctttaattaatgtg
agagtgactgacaaatatcgtgttgaagagaatattcatgttcaagagataatgacgaaa
gttgaaacagagatgaatggtgaaggaagaattcttgttcgtccttectggaactgaacct
ttagtacgtgtaatggttgaggctgcaactgacgcggatgctgaaagatatgctcaaagt
atcgctgacCGCGACA

Sequence 180
MPSIPEIFNIFGFKRLFKVRRCLNGLLTGVQLASVIKMSGKTLSELASOMKKYPQSLINV
RVTDKYRVEENIHVQEIMTKVETEMNGEGRILVRPSGTEPLVRVMVEAATDADAERYAQS
IADRDX

Sequence 181

Contig 0454 pos_441 1559,

is similar to (with p-value 0.0e+00)
>gp:gp|Y14370|SAY14370 3 Staphylococcus aureus RF3, murE, yp
fP genes. NID: g3256221.
atgcaagtcacgcaaagtattgtcaaccaattgaatgagatgaatctcaatcatttatca
gtcattcaacatgatttgtttatggaagctcatccaattatgacttctatatgtaagaaa
tggtatatcaatagctttaaatattttagaaatacatataaacgattttactatagtcge
cctaatgagctcgataaatgtttttataaatattatggattaaataaactcatcaactta
cttattaaagaaaagcctgatctcatattattaacatttccaacacctgtgatgtcagtg
ttgaccgaacaatttaatataaatatccctattgcgacagttatgacagattatcgecatg
cataaaaattggattacaccatattcacaaagatattatgtagcaacaaaagatactaaa
gatgatttcattgaagctggtgttcctgcttcatatattaaagtgacgggcattectatt
gctgataaatttgaagaatctattgataaagaagaatggttatcgcaacaacatttagac
ccttcaaaacctactatattaatgtcagcaggtgcatttggtgtttcaaaaggctttgac
tatatgattaataatattttagaaaaaagtccaaattcgcaagtggtcatgatttgtgga
cgtagtaaggaacttaaacgttcattaaaagctaagttcaaagataatccaagtgtaata
atattaggatatacaaatcacatgaatgagtggatggcatcaagccaactaatgattaca
aaacctggtggtatcacaatttccgaaggacttagtcgttgtattcecctatgattttttta
aaccctgcacccggtcaagaacttgaaaatgcatattactttgaaagtaaaggatttgga
aaaatagcagatactccaaatgaggcaattgatattgtttctgacttaacaaataacgaa
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gagactttaaaggttatgtcatctaaaatgctagaatcaaaggtaggatattctactaga
aagatttgtaaagatttattagatttaataggtcactcatctcaaccggatgaaatctat
ggaaaggttcctttgtatgcaagattcttcgtcaagtaa

Sequence 182

MQVTQSIVNQLNEMNLNHLSVIQHDLFMEAHPIMTSICKKWYINSFKYFRNTYKREYYSR
PNELDKCFYKYYGLNKLINLLIKEKPDLILLTFPTPVMSVLTEQFNINIPIATVMTDYRM
HKNWITPYSQRYYVATKDTKDDEFIEAGVPASYIKVTGIPIADKFEESIDKEEWLSQQHLD
PSKPTILMSAGAFGVSKGFDYMINNILEKSPNSQVVMICGRSKELKRSLKAKFKDNPSVI
ILGYTNHMNEWMASSQLMITKPGGITISEGLSRCIPMIFLNPAPGQELENAYYFESKGFEG
KIADTPNEAIDIVSDLTNNEETLKVMSSKMLESKVGYSTRKICKDLLDLIGHSSQPDEIY
GKVPLYARFFVK*

Sequence 183

Contig 0454 pos 1585 2730,

putative peptide of unknown function
atgatgttggtaattctgtttctgatggaatttgcaagaggtatgtacatactaagttat
ataaactttttacctacagtgacctctatcgcaatagcaatcacatcatttgectttttce
attcactttatcgcagatgctgcaacaaattttgtcatcggctttttacttaaaaaattt
ggttcaaaattagtacttacatctggattcttacttgcttttataagcttgtttttagtyg
atatggttcccggcatcaccattcataattattttcagtgctattatgttaggaattget
gtgagtccgatttgggttatcatgttatctagtgtagatgaaagaaatcgcggcaaacaa
atgggttatgtctacttttcatggttgctaggtttattggtgggtatggttatcatgaac
ttgcttattaaattccatcctactcgttttgecatttttaatggeccttggttgtgettatt
gcctgggtactatactattttgttaatatcaacttaacaaattacaatactaaacctgtg
aaagcacaattaaagcaaattgtagatgttacacaacgtcatcttattctatttccgggt
atcttgttacaaggagcagctatagcagcacttgtacctattcttccaaaatatgcaacg
caagttgtgaaagtatcaaccgttgaatatacagtagcaatcattattggtggcatagge
tgtgctttctctatgttatttttatcaaaaatcatcgacaataatagcaaagggtttatg
tatggagttatttttagtggctttatactatatacaattcttatattcgggctatctaca
attacaaatatatatatagtttgggccataggactttttattgggctaatgtacggtatc
ctcttaccggcttggaatacctttatggectgggcatattaatcctaacgaacaggaagaa
acatggggcgtgttcaacagtgttcaaggcttcggttcaatgataggcccactagtcecgga
ggtctaattactcaatttactaataatttaaataataccttttacttttcagcgatgatt
tttcttgcacttgcagtattttacggatattactttattaaaacaaacagaagggttaaa
ccttaa

Sequence 184
MMLVILFLMEFARGMYILSYINFLPTVTSIAIAITSFAFSIHFIADAATNEVIGFLLKKE
GSKLVLTSGFLLAFISLFLVIWFPASPFIIIFSAIMLGIAVSPIWVIMLSSVDERNRGKQ
MGYVYFSWLLGLLVGMVIMNLLIKFHPTRFAFLMALVVLIAWVLYYEVNINLTNYNTKPV
KAQLKQIVDVTQRHLILFPGILLQGAAIAALVPILPKYATQVVKVSTVEYTVAIIIGGIG
CAFSMLFLSKIIDNNSKGFMYGVIFSGFILYTILIFGLSTITNIYIVWAIGLFIGLMYGI
LLPAWNTEFMAGHINPNEQEETWGVENSVQGFGSMIGPLVGGLITQFTNNLNNTEYFSAMI
FLALAVFYGYYFIKTNRRVKP*

Sequence 185

Contig 0454 pos_4142 0,

is similar to (with p-value 3.0e-66)
>gp:gp|U57060|SAU57060 1 Staphylococcus aureus scdA gene, co
mplete cds. NID: gl575060.
atgaaattcttcectacgtttttcaacatcttcgtaatggaattttgttgtggeggacaa
gagagtatcgcttcagctgtcaatcataaaccaaatattgacttaaattccttattaaat
aagttgaatcatattgataatacagaaggtaacagtaccattaatcctaaatttttaaat
gttgaatctcttatacaatatatacaatcagcttatcacgaaacgcttaaagaagaattt
aagaatcttacaccttacatgactaaattggcaaaagtacatggtcctagtcacccatac
ttattaaaattacaagacttatatcgcgagtttcgtgatagtatgttggatcatatacgt
aaagaagatgaggaagattttcctaaactcattcaatatagtcaaggacaagatgtacaa
aacattaaaatcatattagaagatttaattaatgaccacgaagatactgggcaattatta
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aatgttatgaatcaactaacctctgattatcaaaccccagaagaagcatgtggaacatgg
aagcttgtttaccaaagattacaaaatatcgaacgtcaaacacaccaacatgtacat

Sequence 186
MKFFPTFFNIFVMEFCCGGQESIASAVNHKPNIDLNSLLNKLNHIDNTEGNSTINPKELN
VESLIQYIQSAYHETLKEEFKNLTPYMTKLAKVHGPSHPYLLKLQDLYREFRDSMLDHIR
KEDEEDFPKLIQYSQGQDVONIKIILEDLINDHEDTGQLLNVMNQLTSDYQTPEEACGTW
KLVYQRLONIERQTHQHVH

Sequence 187

Contig 0454 pos_4111_ 3662,

putative peptide of unknown function
atgggaaaagaaattcttccttatatcgatgcgacatttccaacttataaagtaggtaat
acaaggttacttattggagatagtttagcaggaagtatcgctttaatgactgcaatgact
tacccaactatttttagtcgagttgcgttattgagecccaatgtataatgaaaatattaag
aaaaaaattgatacatgtatgaataaaggtcaattgacgatatggcatgccattggttta
gaagaagcagattttattttaccaactaatggtaaaagagctaactttttaacacctaac
cgtgaattaaatcaactgattaaagaagataatattgaatatttctataaagaatttaac
ggtggacatcattggaaatcatggaaaccattgctaggagatattctcttacaattttta
ggtgatccaataaatggaaaatatgtttaa

Sequence 188
MGKEILPYIDATFPTYKVGNTRLLIGDSLAGSIALMTAMTYPTIFSRVALLSPMYNENIK
KKIDTCMNKGQLTIWHAIGLEEADFILPTNGKRANFLTPNRELNQLIKEDNIEYFYKEFN
GGHHWKSWKPLLGDILLQFLGDPINGKYV*

Sequence 189

Contig 0454 pos_3509_3000,

putative peptide of unknown function
atgattttaggattagcattggttccgtcaaagtcatttcaagatgaggtgaatgcttat
cgcaagcgatatgacaatcattatgctcaaataatgcctcatatcacgattaaacctcaa
tttgaaatcgatgatcatgattttaatttaattaaaaatgaagtgaaaaatcgaatttct
agtattaaaccagtagaagtacatgctacaaaggcatctaatttcgctccaatcagtaat
gttatatacttcaaagttgctaaaacagagtcattagatcaattatttaatcaatttaat
acagaagatttttacggtacagctgaacatccttttgtaccacattttacaattgcccaa
ggtctaacaagtcaagaatttgaagatatatatggtcaagtaaaattagcaggggtagac
catagagaaataattgaagaactatcgttacttcaatatagtgaagaagaggacaaatgg
actattattgaaacttttacattaggataa

Sequence 190
MILGLALVPSKSFQDEVNAYRKRYDNHYAQIMPHITIKPQFEIDDHDEFNLIKNEVKNRIS
SIKPVEVHATKASNFAPISNVIYFKVAKTESLDQLENQFNTEDEFYGTAEHPEVPHETIAQ
GLTSQEFEDIYGQVKLAGVDHRETIIEELSLLQYSEEEDKWTIIETEFTLG*

Sequence 191
Contig 0455_pos_5713_5009,
is similar to (with p-value 2.0e-38)
>sp:sp|P17166|TRPA_LACCA TRYPTOPHAN SYNTHASE ALPHA CHAIN (EC
4.2.1.20). >pir:pir|S42347|JS0344 tryptophan synthase: (EC 4
.2.1.20) alpha chain - Lactobacillus casei >gp:gp|D00496|LBA
TRP_6 Lactobacillus casei DNA, trp operon (trpD, trpC, trpF,
trpB, trpA), complete cds. NID: g216754.
atgggtgatttaaattttattcatcatttaaaaacattaactgagaatggagcagacatt
gttgaaattggtgtgccattttctgatecctgttgcagatggacctataatcatgaaagca
gggcgcaacgctattgacgagggttcaaacattaaattcatttttgatgaattaataaaa
aataaaaatactatttcatctaagtatgtattaatgacttattataatattctaagtgcet
tatggagaagaattatttttggataagtgtgatgaagctggtgtttatggtttaattatt
ccagatttaccttacgaacttacaaaaaagtttaaaaaagatttttatcatcattctgtt
aaaataatatcgttaattgccatgaccgcaagtgatgctaggattatgcaaattgcaaag
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aactcagaaggatttatttacacggtaacaatgaatgccacaacaggtaacagtggggag
ttccatccagatttaaagagaaaaattgaatatataaaaaaagtttcaaaaattcctgtg
gttgctggatttggtatcaaaaatcctgaacatgttaaagatatagegteccgttgcagat
ggtattgtaattggtagtgaaattgtaaaacgtattgaaatagattcaagaaaagaattt
atcacttatatcaaatcaataagaactacgttgaattctttataa

Sequence 192
MGDLNFIHHLKTLTENGADIVEIGVPFSDPVADGPIIMKAGRNAIDEGSNIKFIFDELIK
NKNTISSKYVLMTYYNILSAYGEELFLDKCDEAGVYGLIIPDLPYELTKKFKKDFYHHSV
KIISLIAMTASDARIMQIAKNSEGFIYTVTMNATTGNSGEFHPDLKRKIEYIKKVSKIPV
VAGFGIKNPEHVKDIASVADGIVIGSEIVKRIEIDSRKEFITYIKSIRTTLNSL*

Sequence 193

Contig 0455 pos 3811 2633,

is similar to (with p-value 0.0e+00)
>gp:gp|U23713|SEU23713 1 Staphylococcus epidermidis factor e
ssential for methicillin resistance FEMA (femA) gene, comple
te cds. NID: gl815617.
atggaaggtaattacgaattaaaggttgctgaaggtaccgagtcacatttagttggaatt
aaaaataatgataacgaagtgattgcagcttgtttattaacagctgttcctgtaatgaaa
atatttaaatatttttattccaatcgcggtccagtaatagattataataataaagagcectt
gtacattttttctttaatgaattgagtaaatatgtaaaaaaatataattgtttatattta
agagttgacccataccttccatatcaatatttaaatcatgagggagaaataactggaaat
gcaggtcatgattggatttttgatgaattagagagtttaggatataaacacgaaggattc
cacaaaggatttgatcctgtattacaaatccgatatcattctgttctaaatttagcaaac
aaaagtgctaatgatgttttaaaaaacatggatggtttaagaaagcgtaatactaaaaaa
gttaagaaaaatggagttaaagtccgctttttatctgaagaagagttacctatatttagg
tcatttatggaggatacctctgaaactaaagattttgcagatagagaagatagtttttat
tacaacagattcaaacattataaagaccgtgttttagtaccactagcctatattaacttt
gatgagtatatagaggaactaaataatgaaagaaatgtgcttaataaagattataataaa
gctttaaaagacattgagaaacgtccagagaataaaaaagcacataacaaaaaggaaaat
ttagaacaacaactcgatgcaaatcagcaaaaaattaatgaagctaaaaacttaaaacaa
gaacatggcaatgaattacccatctctgctggcttctttataattaatccgtttgaagta
gtttactacgctggtggaacttcaaatcgttatcgccattttgcagggagectatgecggtt
caatggaagatgattaactatgcaattgaacatggtattaatcggtataatttctatggt
attagtggtgactttagtgaagatgctgaagatgctggcgtagttaagtttaaaaaggge
tatgatgccgatgttatagaatacgttggtgactttattaaacctattaataaaccaatg
tataacatttatagaacacttaaaaaactaaagaaatag

Sequence 194
MEGNYELKVAEGTESHLVGIKNNDNEVIAACLLTAVPVMKIFKYFYSNRGPVIDYNNKEL
VHEFFNELSKYVKKYNCLYLRVDPYLPYQYLNHEGEITGNAGHDWIFDELESLGYKHEGE
HKGFDPVLQIRYHSVLNLANKSANDVLKNMDGLRKRNTKKVKKNGVKVRFLSEEELPIFR
SFMEDTSETKDFADREDSFYYNRFKHYKDRVLVPLAYINFDEYIEELNNERNVLNKDYNK
ALKDIEKRPENKKAHNKKENLEQQLDANQOKINEAKNLKQEHGNELPISAGFFIINPFEV
VYYAGGTSNRYRHFAGSYAVQWKMINYATIEHGINRYNFYGISGDFSEDAEDAGVVKEKKG
YDADVIEYVGDFIKPINKPMYNIYRTLKKLKK*

Sequence 195

Contig 0455 pos 2607 1354,

is similar to (with p-value 0.0e+00)
>gp:gp}lU23714|SEU23714 1 Staphylococcus epidermidis factor e
ssential for methicillin resistance FEMB (femB) gene, comple
te cds. NID: gl815619.
atgaaatttacagagttaacagttaaagaatttgaaaactttgtacaaaatccatcatta
gaaagtcattatttccaagtgaaggaaaatattgctacacgtgaatcagatgggtttcaa
gtagtgttattaggtgtaaaagacgacgacaatagagtgatagcagctagecctgttttct
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aaaatccctacaatgggcagttatgtgtattattccaatagaggccctgtaatggactat
tcagatttaggtttagtggatttttatttaaaagagcttgataaatatttacatcaacat
caatgcttatatgtaaaattagatccttactggttgtatcaagtttatgataaagatatt
aatcctttaacagaaaaaaatgatgctttagtaaatctatttaaatcacatggttatgat
catcacggatttacaacccaatatgattcttccagccaagttagatggatgggggtatta
gatttagaaggcaaaacccctgcatctctaaggaaagagtttgatagtcaaagaaaacga
aatattaataaagcgataaactacggtgtgaaagttagatttcttagtaaggatgaattt
gatttattcttagacttataccgagagactgaagctagaactggatttgcttctaaaact
gacgattatttctataactttatagagcattatggcgataaagtattagttcctttaget
tacatagatttaaatgaatatatacaacatttgcaagaatcactaaatgataaagaaaat
cgacgtgatgatatgatggcgaaagaaaataaaacagataaacagttaaagaaaatagct
gagttagataaacaaattgatcacgataaaaaagaattgcttcaagctagtgaattacgt
caaacagatggcgaaattttaaatttagcttcaggagtatactttgctaatgcatatgaa
gtgaactatttctctggagggtcttcagaaaaatataatcaatatatgggaccatatgca
atgcattggcacatgattaattattgttttgataacggttatgatagatataatttctat
ggcttatcaggtgattttactgaaaacagtgaagactatggtgtttatcgctttaagaga
ggttttaatgttaggattgaggaattaatcggtgatttctataaaccaatcaataaagtg
aaatattggttattcaatacattagatcgcatacgtaataaattgaaaaagtaa

Sequence 196
MKFTELTVKEFENFVONPSLESHYFQVKENIATRESDGFQVVLLGVKDDDNRVIAASLES
KIPTMGSYVYYSNRGPVMDYSDLGLVDFYLKELDKYLHQHQCLYVKLDPYWLYQVYDKDI
NPLTEKNDALVNLFKSHGYDHHGFTTQYDSSSQVRWMGVLDLEGKTPASLRKEFDSQRKR
NINKAINYGVKVRFLSKDEFDLFLDLYRETEARTGFASKTDDYFYNFIEHYGDKVLVPLA
YIDLNEYIQHLQESLNDKENRRDDMMAKENKTDKQLKKIAELDKQIDHDKKELLQASELR
QTDGEILNLASGVYFANAYEVNYFSGGSSEKYNQYMGPYAMHWHMINYCFDNGYDRYNEY
GLSGDFTENSEDYGVYRFKRGFNVRIEELIGDFYKPINKVKYWLENTLDRIRNKLKK*

Sequence 197

Contig 0456 _pos_ 6598 8601,

is similar to (with p-value 1.0e-81)
>gp:gp|{AE001272{AE001272_ 20 Lactococcus lactis DPC3147 plasm
id pMRCO1, complete plasmid sequence. NID: g3582195.
gtgacaaatgcaacgcctgaacaatataacccttcatataaagaatggaatttagaagac
ttacctatcattcctaagaaaatgaaaacagtagtgattagtaaaacaaatagacaattt
aaaattgtaaaatctttaattttagataaaaatgttaaagaaattattatagcaacagat
gctggacgagaaggtgaactagtagctegtcttattttagataaagtaggtaataaaaaa
ccaatcaagcgtttgtggattagttcggttacaaaaaaagccatacaagaaggatttaaa
cagttaaaaaatggaaacgcgtatcaaaatttatatgaagcagcacttgcacgaagtgaa
gcagattggatagtagggattaatgcaacacgtgcactaacgacaaaatatgatgcacaa
ttatcattaggtcgtgtacaaactccaacaatacaaatagttaaatcaagacaagatgag
attaactattttaaaccagaaaaatattacacgttatccattaatgttgatggttacgat
ttaaaccttaagcaacaaaagcgatataaagataaaaaagaattagaattgattgaacat
aaaattaaacatcaagaaggaaagatattagaagttaaaggaaaaaataagaaatcttac
gcgcaacctttatttaatttaacagatttacaacaagaggcatataaacattacaagatg
gggccaaaggagacactaaatacattacaacatttatatgagagacataagttagtaacc
tatccccgtacagattctaattatttaacagatgatatggtcgatacaattcaagaacgg
ttaagagcaattttagctacagattataaatctcatgttcgagatttaatttctgagtcce
ttttcttctaaaatgcatatttttaataatcaaaaagtttcagatcatcatgcgattatt
cccacagaggttagaccatctattgaacaattgagtcaacgagagtttaaaatttatatg
ctaatcgcagaaagatttttagaaaatttaatgaatccttatttatatgaagttttaaca
atccatgcacaactgaaagattacaattttgttttaaaagagataatacctaaacaatta
ggatataaagctttaaaagatcaaacctcttcgcatactttaacgcattcttttaaagaa
ggtcagttatttaaagtacatcgtattgagattcatgaacatgaaacaaaggcaccggaa
tattttaacgaaggttcattacttaaagccatggagaatccacaaaatcatattgatttg
aatgataaaaagtatgcaaaaacactcaaacattcgggggggattggaactgtagcaact
agggctgatattatagaaaagttatttaacatgaatgctttagagtcgcgagatggcaaa
attaaagttacatcaaaaggaaaacaaattttagaattgtctccaagtgaattaacctca
cctatactaacagcccaatgggaagaaaaattaatgcttatcgaaaaggggaaatataat
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tctcagaaattcatacaggaaatgaaaaactttacatttaaagtagtaaataaaattaaa
agcagtgagcaaaaatataaacatgataatttaacaacaaccgagtgcccaacatgtggt
aagtttatgataaaagtcaaaactaaaaatggacagatgcttgtatgtcaagatcccaaa
tgtaaaactaagaaaaatattcaacgcaagactaatgcacgttgceccttattgtaagaaa
aaaatgactttattcggtaaagggaaagaagctgtttatagatgtgtatgtggccacaca
gaaactcaatcacaaatggacaaaagaatgagagataaaacgaatggtaaagtttcacgt
aaagaaatgaaaaaatatataaataaaasaagaagaaatcgacaataatccattcaaagat
gctctgaaaaatctcaaattgtag

Sequence 198
VTNATPEQYNPSYKEWNLEDLPIIPKKMKTVVISKTNRQFKIVKSLILDKNVKEIIIATD
AGREGELVARLILDKVGNKKPIKRLWISSVTKKAIQEGFKQLKNGNAYQNLYEAALARSE
ADWIVGINATRALTTKYDAQLSLGRVQTPTIQIVKSRODEINYFKPEKYYTLSINVDGYD
LNLKQOKRYKDKKELELIEHKIKHQEGKILEVKGKNKKSYAQPLENLTDLQQEAYKHYKM
GPKETLNTLQHLYERHKLVTYPRTDSNYLTDDMVDTIQERLRAILATDYKSHVRDLISES
FSSKMHIFNNQKVSDHHAIIPTEVRPSIEQLSQREFKIYMLIAERFLENLMNPYLYEVLT
IHAQLKDYNFVLKEITPKQLGYKALKDQTSSHTLTHSFKEGQLFKVHRIEIHEHETKAPE
YEFNEGSLLKAMENPQNHIDLNDKKYAKTLKHSGGIGTVATRADIIEKLFNMNALESRDGK
IKVTSKGKQILELSPSELTSPILTAQWEEKLMLIEKGKYNSQKFIQEMKNETFKVVNKIK
SSEQKYKHDNLTTTECPTCGKFMIKVKTKNGOMLVCQDPKCKTKKNIQRKTNARCPYCKK
KMTLEGKGKEAVYRCVCGHTETQSQOMDKRMRDKTNGKVSRKEMKKY INKKEEIDNNPFKD
ALKNLKL*

Sequence 199

Contig 0456 pos 6881 6549,

is similar to (with p-value 1.0e-19)
>gp:gp{AE001272|AE001272_ 20 Lactococcus lactis DPC3147 plasm
id pMRCO1l, complete plasmid sequence. NID: g3582195.
atggctttttttgtaaccgaactaatccacaaacgcttgattggttttttattacctact
ttatctaaaataagacgagctactagttcaccttctcgtccagcatectgttgctataata
atttctttaacatttttatctaaaattaaagattttacaattttaaattgtctatttgtt
ttactaatcactactgttttcattttcttaggaatgataggtaagtcttctaaattccat
tctttatatgaagggttatattgttcaggecgttgcatttgtcacaagatgcecccaatgee
caagttactatatactgtttcccttctatataa

Sequence 200
MAFFVTELIHKRLIGFLLPTLSKIRRATSSPSRPASVAIIISLTFLSKIKDFTILNCLEV
LLITTVFIFLGMIGKSSKFHSLYEGLYCSGVAFVTRCPNAQVTIYCEFPSI*

Sequence 201

Contig 0456 _pos_ 5929 5312,

is similar to (with p-value 4.0e-77)
>gp:gp|Y14043[5XY14043 1 Staphylococcus xylosus gltA, gdh ge
nes. NID: g2226000.
gtgcatttaataggtgtatctaaaacgatgcctatttcaacgggtatgcaacttgtcggt
accactctatttagcgctattttcttaggtgaatggagcacgattgttcaagtagtgatg
ggacttatagcaatgatcttattggttgtaggtatttctttaacatcacttaaagccaaa
agcgaaggcaaatccgataacccagaatttaaaaaagcaatgggaatattacttctatca
acaatcggttacgtaggttatgtcgttcttggagatatttttggagtaagtggtacagat
gctctcttcettccaatcaattggtatggcaattggaggattaatectttcaatgaatcat
aatacttcaattaaatctactgctctaaatcttataccaggtgttatctggggtatcggt
aacttatttatgttctattcacaacctaaagttggtgtagcaactagtttctcattatca
caactgcttgttattgtttcaactttagggggtatctttattctaggggagaaaaaagat
cgtcgccaaatgattggtatttggtcaggtattatcgttatagttatagecttcaatcatt
ttaggcaacttaaaatag

Sequence 202
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VHLIGVSKTMPISTGMQLVGTTLFSAIFLGEWSTIVQVVMGLIAMILLVVGISLTSLKAK
SEGKSDNPEFKKAMGILLLSTIGYVGYVVLGDIFGVSGTDALFFQSIGMAIGGLILSMNH
NTSIKSTALNLIPGVIWGIGNLFMFYSQPKVGVATSFSLSQLLVIVSTLGGIFILGEKKD
RROMIGIWSGIIVIVIASIILGNLK*

Sequence 203

Contig 0456 pos_5284_ 4493,

is similar to (with p-value 0.0e+00)
>gp:gp|Y14043|5XY14043 2 Staphylococcus xylosus gltA, gdh ge
nes. NID: g2226000.
gtgtttgaagaattagaaaataaagtggttcttattactggagctgccactggaattgge
aaatctattgcggaaaattttggtaaagctaaggccaaggttgttataaattacegttct
gatcgacatcatgatgaaattgaggaaattaaacaaactgttgctaaatttggtggtcaa
acattggtggttcaaggtgatgtttcaattgaagaagatattaaacgaatgattgaaaca
acaattaatcactttggaactttagacattataattaataatgctggattcgaaaattca
atcccaactcatgaaatgtcgattgacgactggcaaaaagttattgacataaacttaact
ggcgcctttgtgggttcaagagaagccatcaatcaatttttaaaggaaaacaagaaaggt
actattattaacatttcgagtgttcatgacactattccatggcctaattatgtacactat
gccgcaagtaaaggtggcttaaaattaatgatggaaacaatgtcaatggaatatgeccaa
tacggtattcgtattaataatatatctcctggggcaattgttactgaacacactgaagaa
aaattttctgacccaacgacgcgtgaagaaacaataaaaatgatacctgcacgtgaaatt
ggaaatgctcaagatgtagctaatgcagtactattcctatcttcagatcttgcaagttat
atacacggtacaacattgtacgttgatggtggcatgatgaactatccagcatttatgggt
ggtaaaggttaa

Sequence 204
VFEELENKVVLITGAATGIGKSIAENFGKAKAKVVINYRSDRHHDEIEEIKQTVAKEFGGQ
TLVVQGDVSIEEDIKRMIETTINHFGTLDIIINNAGFENSIPTHEMSIDDWOKVIDINLT
GAFVGSREAINQFLKENKKGTIINISSVHDTIPWPNYVHYAASKGGLKLMMETMSMEYAQ
YGIRINNISPGAIVTEHTEEKFSDPTTREETIKMIPAREIGNAQDVANAVLFLSSDLASY
THGTTLYVDGGMMNYPAFMGGKG*

Sequence 205
Contig 0456 pos 2714 1809,

. putative peptide of unknown function

atgagtagtactcgtaaaccaaaattagattatgaggaacaaattaaaaagttgaaatca
ttaggaattctattcaatgaaataacagaagaagaagctaaagaaatattaaaaaataac
acttatttttttaaattgatatcttttcgtaaaaatataaaaaaggatagtagtggaaat
tataattttgagttttctgcactttctgattttgctactttagatatgcgattaagatat
actttattacctatgtgtttggatatagaacattcactaaaaacagatattcttaaaaag
attactgatgatgtaaacgaagacggatatacaattgttcaagattttataaacaatcat
aatggagatttagaaaaaatcttttctagcgtgattaaaagagatggtacagttataccg
agttttcaaaaatattatgatgatcctccaatatgggtatgcttagaattaatgactttt
ggccaattttcagcatttgtagaattttattctgaaagaacaaatgactctgagttacgt
aaggctggtaaatttattaaatttgctaaaaacattaggaataaatgtgctcatagccaa
ccaattttattaaatttaaatccacgcaaaaactttaccgttgaaagagaattaaaaaag
ataggtagaaaacaaagactgtctgataaaaaccttaaagtattagcaataattgatatt
cttgcattattagttttacattctaaatattgtagtaaaggtataaaagataatcgaaaa
aatgatttattaacttttaaacaacgtaaaaatagatattttcatcattatcgaaatgtt
ccttctectttcatttttetttctatcacttaacaaaatgattgactattatgttcaaaac
aattaa

Sequence 206

MSSTRKPKLDYEEQIKKLKSLGILFNEITEEEAKEILKNNTYFFKLISFRKNIKKDSSGN
YNFEFSALSDFATLDMRLRYTLLPMCLDIEHSLKTDILKKITDDVNEDGYTIVQDFINNH
NGDLEKIFSSVIKRDGTVIPSFQKYYDDPPIWVCLELMTFGQFSAFVEFYSERTNDSELR
KAGKFIKFAKNIRNKCAHSQPILLNLNPRKNFTVERELKKIGRKQRLSDKNLKVLAIIDI
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LALLVLHSKYCSKGIKDNRKNDLLTFKQRKNRYFHHYRNVPSLSFFFLSLNKMIDYYVQN
N*

Sequence 207
Contig_0456_pos_0_539,
is similar to (with p-value 3.0e-49)
>sp:sp|P39755|NDHF _BACSU NADH DEHYDROGENASE SUBUNIT 5 (EC 1.
6.5.3) (NADH-UBIQUINONE OXIDOREDUCTASE CHAIN 5). >gp:gp|U283
23|BSU28323_1 Bacillus subtilis NADH dehydrogenase subunit 5
(ndhF) gene, complete cds. NID: g903586. >gp:gpl|Z299104|BSUB
0001 183 Bacillus subtilis complete genome (section 1 of 21)
from 1 to 213080. NID: g2632267. >gp:gp|Z99105|BSUB0002 11
Bacillus subtilis complete genome (section 2 of 21): from 1
94651 to 415810. NID: g2632457. >gp:gp|AB006424|AB006424 9 B
acillus subtilis genomic DNA, 70 kb region between 17 and 23
degree. NID: g3599592.
atgcattaccgtaaatattttccgttttttacattaattactgcatttgecttcattggea
tggttaagtggagacttaaggttaatgaccatgttttggggtgcaacattatttgtgtta
acacggctcattaaagttaacaaattatggaaggtgcctagggaagcagcaagaatttca
gcttggtcatttatattggcatggttgtcecgttattgattgectgtcattttattgtatatc
gctacaggagattggtatatttattcgaatatgtcagatgataatgcaatcaattatgga
atgcgtctctgtatcaatttacttattgttttagetgtgattattcecggeggcacaattt
ccatttcaaggctggcttattgaatctgtagectgegectacgecagtttcagectattatg
cacgctggtattgttaatgctggtggcgttattcttacacgecttttcteccggtatttaat
gacgaaatagccatttcactgttattaattattgcaagtatttcagtattgttgggttc

Sequence 208

MHYRKYFPFFTLITAFASLAWLSGDLRLMTMFWGATLFVLTRLIKVNKLWKVPREAARIS
AWSFILAWLSLLIAVILLYTIATGDWYIYSNMSDDNAINYGMRLCINLLIVLAVIIPAAQF
PFOQGWLIESVAAPTPVSAIMHAGIVNAGGVILTRFSPVEFNDEIAISLLLIIASISVLLGS

Sequence 209

Contig 0457 pos 1064 2419,

is similar to (with p-value 2.0e-79)
>sp:sp|P23545| PHOR BACSU ALKALINE PHOSPHATASE SYNTHESIS SENS
OR PROTEIN PHOR (EC 2.7.3.-). >pir:pir|A27650|A27650 regulat
ory protein phoR - Bacillus subtilis >gp:gp|AF008220|AF00822
0_180 Bacillus subtilis rrnB-dnaB genomic region. NID: g2293
135. >gp:gp|M23549|BACPHORP_ 2 Bacillus subtilis alkaline pho
sphatase regulatory protein (phoP gene, 3' end and phoR gene
, complete cds). NID: gl43329. >gp:gp|299118|BSUBO015 175 Ba
cillus subtilis complete genome (section 15 of 21): from 279
5131 to 3013540. NID: g2635200.
atgcgttacacctataagaatacaatagatgataaaacaatatacataagtggaattaat
aatgaaattattgatttacaaaaagatttatggaaatacttgtctattgttggagtcatt
gtattatttacggtttatttagcaagtagaagtatcaatcgaacatatattagacctatc
aatgaagtaacttatgctacatcacttctagcagatggatattaccatgttcgtgttcca
gaaagtaatgtgaaggaaactagggcattatttgtgactacaaatgacttagcacgacga
ttgcaaaaattaaacaatagtcaaaaaattcaatccaatagattaaaaactaccttagaa
aatataccgagttcagtactgatgattgataaacatggagaaattgtagttgctaatcat
gcttattatcaggtgtttaaccctgatcaaatggtagaaaataaaagttacattggtttce
atagatgatagtattgaaaaattaattattgaaagttttagaactgaaaaagttatctat
gaacaattagaagttgctattaataacgtacatactaaatatttcgatgtatcttgtatc
cccattttaactaaatctaaaaaaaatttacaaggtatggtggttgtgcttcatgacatt
actaatttgcagaaattagaaaaccttagaagggaatttgttgcaaatgtgtcacatgaa
ctaaaaacaccgattacttcaatcaaaggttttgcagaaactctgattgaaggtgctaaa
aatgatgaacaatcgcttgatatgtttttaaatattattttaaaagaatctaatagaata
gagtcattggttacagacttattagatttatcacatatagaacagcaaaaagaacttgaa
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ataaattacatgaatttatctgaattagctattaatataatagataatttgcaaacacaa
gcatacaataagagaatcaaaatacaatctgaaattgaaaaagatgtcatcattgaggca
catgaaaataaaatagcgcaagttattactaatttgctatcaaatgctataaattattct
tcagaagataataaggtaatagtaagagtatatagaaatgacaataaagtttatttagag
attcaagattatggtattggtataagtgaaacagatcaaaagcgtatatttgaacgtttc
tatcgtgtagataaagcgagaagtagagattcaggtggtacaggacttggtctgtctata
acaaaacatattgttgaagcacataatggtagaatagacgtgaaaagtgcacctggcaaa
ggttcgatattcaaagttctatttaatgataattaa

Sequence 210
MRYTYKNTIDDKTIYISGINNEIIDLOKDLWKYLSIVGVIVLFTVYLASRSINRTYIRPI
NEVTYATSLLADGYYHVRVPESNVKETRALFVTTNDLARRLQKLNNSQKIQSNRLKTTLE
NIPSSVLMIDKHGEIVVANHAYYQVENPDOQMVENKSYIGFIDDSIEKLIIESFRTEKVIY
EQLEVAINNVHTKYFDVSCIPILTKSKKNLQGMVVVLHDITNLOKLENLRREFVANVSHE
LKTPITSIKGFAETLIEGAKNDEQSLDMFLNIILKESNRIESLVTDLLDLSHIEQQKELE
INYMNLSELAINIIDNLQTQAYNKRIKIQSEIEKDVIIEAHENKIAQVITNLLSNAINYS
SEDNKVIVRVYRNDNKVYLEIQDYGIGISETDQKRIFERFYRVDKARSRDSGGTGLGLSI
TKHIVEAHNGRIDVKSAPGKGSIFKVLENDN*

Sequence 211

Contig_0457_pos_3248_4048,

is similar to (with p-value 2.0e-37)
>sp:sp|P13252|DPO1_STRPN DNA POLYMERASE I (EC 2.7.7.7) (POL
I). >pir:pir|A32949|A32949 DNA-directed DNA polymerase (EC 2

.7.7.7) - Streptococcus pneumoniae >gp:gp|J04479|STRPOLA 1 S
.pneumoniae DNA polymerase I (polA) gene, complete cds. NID:
gl53764.

atgaaaggtctaatgggggatacctctgacaatattcctggegttgectggtgtecggegaa
aagacggctattaaattacttaatcaatttgagtcagtagaaggggtctatgaacatatt
gaggaggtcactgcaaaaaaattaaaagaaaaactcatcaatagtaaagatgatgectta
atgagtaaagatttagcaacaatcaatgttcacagtccgattgaagtatcattagaagat
acaaaattaactctacaagacgacactacagaaaaaattgaactatttaaaaagctagaa
tttaaacaactattagcagatatagacacatcctctacgaatgaagaagtcatagataaa
acttttgaaattgagcaagactttcaaaatgtagatttgaatgatttaaacgaagcggta
atacattttgaactcgaaggcactaattatcttaaagacactattctcaagtttggtttt
tatacaaatcatcaacatgtagtgataaatgctgaggatgtaaaggattataaacattta
gttcaatggcttgaagataaaaatacaactaaaattgtctatgatgcaaaaaaaacttat
gtatctgctcatcgattagggattaatatagaaaatattgaatttgatgttatgttagca
agctatattattgacccatcacgttctattgatgacgttaaatctgtggtaagtttatat
ggacaaaattatgtaaaagataatattacaatatttgggaaaggtaagaaacatcatata
cctgaatatccctcattttaa

Sequence 212
MKGLMGDTSDNIPGVAGVGEKTAIKLLNQFESVEGVYEHIEEVTAKKLKEKLINSKDDAL
MSKDLATINVHSPIEVSLEDTKLTLODDTTEKIELFKKLEFKQLLADIDTSSTNEEVIDK
TFEIEQDFONVDLNDLNEAVIHFELEGTNYLKDTILKFGEFYTNHQHVVINAEDVKDYKHL
VOWLEDKNTTKIVYDAKKTYVSAHRLGINIENIEFDVMLASYIIDPSRSIDDVKSVVSLY
GONYVKDNITIFGKGKKHHIPEYPSF*

Sequence 213

Contig_ 0457 _pos 4381 5253,

is similar to (with p-value 0.0e+00)
>gp:gp|U02682|HIU02682 1 Haemophilus influenzae KW20 catalas
e (hktE) gene, complete cds. NID: g409459.
gtgattcctgaacgtcgtatgcatgcgaaaggttcaggtgcatttggtacgttcacagtt
acaaatgacatcacacaatatacaaatgcgaaaatattctcagaagtcggaaaacaaaca
gagatgtttgcacgtttttctactgtttcaggagaacgtggagcagcagatttagaacgt
gatatacgtgggtttgecttgaaattctacactgaagatggaaactgggatttagtaggt
aacaatacgccagttttcttctttagagatcctaaactatttattagtttgaatcgtget
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gtaaaacgagatccacgtacaaatatgagaagtgcacaaaataactgggacttttggaca
ggtctaccggaagcattgcatcaagtgacaatattaatgtcagatagaggtatgccaaaa
ggattccgaaatatgcatggattcggttctcatacgtattctatgtataatgataaaggt
gaacgtgtatgggtaaaatatcatttccgtacacaacaaggaattgaaaactatactgac
gaggaagcagctaaaattgtaggtatggatagagattcttcacagagggatttatataat
gctatcgaaaatggagattatccaaaatggaaaatgtacattcaagttatgacagaggaa
caagctaaaaatcatccagacaatccttttgatttaacaaaggtatggtataaaaaagac
tatccactgattgaagtgggagaatttgaattgaatcgtaatcctgagaattattttctt
gatgtagagcaggcagcgtttacgcctacaaatattgttcctgggttagattattcacca
gataaaatgctacaaggacgtttattctcataa

Sequence 214
VIPERRMHAKGSGAFGTFTVTNDITQYTNAKIFSEVGKQTEMFARFSTVSGERGAADLER
DIRGFALKFYTEDGNWDLVGNNTPVFFFRDPKLFISLNRAVKRDPRTNMRSAQNNWDEWT
GLPEALHQVTILMSDRGMPKGFRNMHGFGSHTYSMYNDKGERVWVKYHFRTQOGIENYTD
EEAAKIVGMDRDSSQRDLYNAIENGDYPKWKMYIQVMTEEQAKNHPDNPEDLTKVWYKKD
YPLIEVGEFELNRNPENYFLDVEQAAFTPTNIVPGLDYSPDKMLQGRLFS*

Sequence 215

Contig_ 0457 pos_6680 5622,

is similar to (with p-value 0.0e+00)
>gp:gp|AF090142|AF090142 1 Staphylococcus epidermidis lipase
precursor (gehD) gene, complete cds. NID: g3789931.
gtgatttttttgaaaaataataatgaaacaagaagatttagcattaggaagtacacggtg
ggagtcgtgtcaatcattactgggattacaatatttgtcagtggtcagcatgctcaagcet
gctgaaatgacacaatcatcatcagattttaacgaacagtcacaacaaacagaacaagtt
gaacacaaagaagatacaactcatttatcatacgaattgaatcaagagggtgacacagct
agccaatcaaagactaatcaagagaaccaatctgatgaaaatgtacaaaaaaagaataat
caaactcaacaagattcaacacaaacgtcaccattaaatgaccaagaacaaactttaaag
gggcaacaatcaaaagacaatcatgttaccccaaattcacgtcaggatacatatccaaaa
ggccaaaatcaagatgataaaggcaaacaacagtttaaagataatcaacactcacaaaca
gaacatcaacctaatactcaaaaccaaaataatgatcaagattcatcagataaaaagcaa
cacccatctgatcaaactcaagccccatcttcaaaaggaacacaacctaaacaatcacag
tctataggagatagagataaaacagtaaaacaaccatcttctaaagtacacaaaataggt
aatacaaaaactgataaaacagttaaaacaaatcaaaaaaagcaaacatcattaacttca
ccacgcgttgtgaaatcaaaacaaactaaacatatcaatcaacttactgcgcaagctcaa
tataaaaatcaatatccagtcgtgtttgtacatggatttgtaggtttagtcggtgaagat
tcattcagcatgtacccaaattattggggtggtactaaatataacgtgaaacaagaactt
acaaaattaggttaccgagttcacgaagccaatgtaggagcatttagcagcggtgaagtt
aatttacgattggaccgcgtgtaccatttcaattcgtcttggectcaaaaattcategtceg
tacttagtattatcactgatattctcatgtttatcataa

Sequence 216 .
VIFLKNNNETRRFSIRKYTVGVVSIITGITIFVSGQHAQAAEMTQSSSDFNEQSQQTEQV
EHKEDTTHLSYELNQEGDTASQSKTNQENQSDENVQKKNNQTQQODSTQTSPLNDQEQTLK
GQQOSKDNHVTPNSRQDTYPKGONQDDKGKQQFKDNQHSQTEHQPNTONQONNDQDSSDKKQ
HPSDQTQAPSSKGTQPKQSQSIGDRDKTVKQPSSKVHKIGNTKTDKTVKTNQKKQTSLTS
PRVVKSKQTKHINQLTAQAQYKNQYPVVFVHGEFVGLVGEDSEFSMYPNYWGGTKYNVKQEL
TKLGYRVHEANVGAFSSGEVNLRLDRVYHFNSSWLKNSSSYLVLSLIFSCLS*

Sequence 217

Contig 0458 _pos 6103 5078,

is similar to (with p-value 0.0e+00)

>sp:sp|P49787|ACCC_BACSU BIOTIN CARBOXYLASE (EC 6.3.4.14) (A
SUBUNIT OF ACETYL-COA CARBOXYLASE (EC 6.4.1.2)) (ACC). >gp:

gplU36245|BSU36245_2 Bacillus subtilis biotin carboxyl carri

er protein (accB) and biotin carboxylase (accC) genes, compl

ete cds. NID: gl055244.

atgggaataaaagatattgctaaagctgaaatgattaaagccaatgtacctgtagtacca
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ggaagtgaaggacttattcaaagtatagatgacgctaaaaaaatagctaaaaaaatcggce
tatccagttatcatcaaagccacagcaggtggtggtggaaaaggtattcgggttgetegt
gatgagaaagaacttgaaactggttaccgtatgacacaacaagaagctgaaaccgegtte
ggaaatggtggtttatacttagaaaaatttatagaaaactttagacatatagagattcaa
attattggcgatacttatggaaacgttatacatttaggtgaacgtgattgtacaattcaa
agaagaatgcaaaagctcgttgaagaagcaccctcaccagttttaagtgaagataaacge
caagaaatgggtaatgctgcaattagagccgcaaaagctgtaaattatgaaaacgcaggt
acaattgaatttatatatgatttagatgataaccaattttatttcatggaaatgaataca
cgtattcaagttgaacacccagtaactgaaatggtaacaggagtagatttagtaaaatta
caactcaaagttgctatgggtgaggcgttaccttttaaacaagaagatatttccattaac
ggtcacgctattgaatttcgaatcaatgctgaaaatccttacaaaaactttatgeccatca
ccaggcaagattacccaatatcttgctccaggecggttttggagtgagaattgaatcagcea
tgttatactaattatacgataccaccttactatgactccatggtggcaaaacttatagtt
cacgaacctacacgtgaagaatcaattatgacaggcattcgtgectttaagtgaatatcectt
gttttaggtatcgacactacgattccattccacttaagacttctaaataatcatattttt
agaagtggggaatttaatacaaaattcctagaaaagtataatattatggacgataataac
caatag

Sequence 218
MGIKDIAKAEMIKANVPVVPGSEGLIQSIDDAKKIAKKIGYPVIIKATAGGGGKGIRVAR
DEKELETGYRMTQQEAETAFGNGGLYLEKFIENFRHIEIQIIGDTYGNVIHLGERDCTIQ
RRMQKLVEEAPSPVLSEDKRQEMGNAATIRAAKAVNYENAGTIEFIYDLDDNQEFYEFMEMNT
RIQVEHPVTEMVTGVDLVKLQLKVAMGEALPFKQEDISINGHAIEFRINAENPYKNEMPS
PGKITQYLAPGGFGVRIESACYTNYTIPPYYDSMVAKLIVHEPTREESIMTGIRALSEYL
VLGIDTTIPFHLRLLNNHIFRSGEFNTKFLEKYNIMDDNNQ*

Sequence 219
Contig 0458 pos_5066_4704,
is similar to (with p-value 3.0e-18)
>sp:sp|P54519|YQHY BACSU HYPOTHETICAL 14.7 KD PROTEIN IN ACC
C-FOLD INTERGENIC REGION. >gp:gp|D84432|BACJH642 218 Bacillu
s subtilis DNA, 283 Kb region containing skin element. NID:
g2627063. >gp:gpl299116|BSUB0013_144 Bacillus subtilis compl
ete genome (section 13 of 21): from 2395261 to 2613730. NID:
g2634723. .
atggtcaatgtagcagattattctcaatctaatttaggaaaaattgaaatagcaccagaa
gtattatctgttatcgcatccattgcgacatcagaagtagaaggtattacaggccatttt
gctgaactaaaaaaaacaaatctagagaagattagtcgaaaaaatttaaacagagattta
aaaatcgaagctaaagaagacggaatatacattgatgtattttgttctttaaaacatggc
gtaaatatttctaaaactgcaaatcaaattcaagaagcaattttcaattcaattacgaca
atgacagctattgaaccacagcaaattaatattcacatcagaagtatcgtcgcagaaaaa
taa

Sequence 220
MVNVADYSQSNLGKIEIAPEVLSVIASIATSEVEGITGHFAELKKTNLEKISRKNLNRDL
KIEAKEDGIYIDVFCSLKHGVNISKTANQIQEAIFNSITTMTAIEPQQINIHIRSIVAEK

*

Sequence 221
Contig 0458_pos_4628_ 4239,
is similar to (with p-value 2.0e-23)
>sp:sp|P54520|NUSB_BACSU N UTILIZATION SUBSTANCE PROTEIN B H
OMOLOG (NUSB PROTEIN). >gp:gp|D84432|BACJH642 219 Bacillus s
ubtilis DNA, 283 Kb region containing skin element. NID: g26
27063. >gp:gp|299116|BSUBO013 143 Bacillus subtilis complete
genome (section 13 of 21): from 2395261 to 2613730. NID: g2
634723.
atgagtcgtaaagatgcaagagtacaagcttttcaaactttatttcaacttgaaataaaa
gagacagatttaacaattcaagaagcaattgaatttattaaagatgatcattctgattta
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gactttgattttatatactggttagttactggagtcaaagatcatcaaatcgttttagac
gaaacaattaaaccccatttaaaagactggtctatcgatcgtttactgaaatcagatcgt
attattttaagaatggcaacttttgaaatattgcacagcgacacacctaaaaaagtagtt
gttaatgaagctgtagaactcacaaaacagtttagtgatgatgatcattataaatttgtt
aatggtgttttaagtaatataaatgattaa

Sequence 222
MSRKDARVQAFQTLFQLEIKETDLTIQEATEFIKDDHSDLDFDFIYWLVTGVKDHQIVLD
ETIKPHLKDWSIDRLLKSDRIILRMATFEILHSDTPKKVVVNEAVELTKQFSDDDHYKEV
NGVLSNIND*

Sequence 223
Contig 0458_pos_2587_ 1805,
is similar to (with p-value 3.0e-69)
>sp:sp|Q08291|ISPA BACST GERANYLTRANSTRANSFERASE (EC 2.5.1.1
0) (FARNESYL-DIPHOSPHATE SYNTHASE) (FPP SYNTHASE). >pir:pir}|
JX0257JX0257 geranyltranstransferase (EC 2.5.1.10) - Bacill
us stearothermophilus >gp:gp|D13293|BACFDPS_1 B. stearotherm
ophilus DNA for farnesyl diphosphate synthase, complete cds.
NID: g391609.
atgaaatattcattaaatgctggtggtaaaagaatcagaccagtcatattattattaaca
ctaaaaatgcttaacaaagattatcaacaaggactaaatagtgctttagcattggaaatg
attcatacttattctttaattcatgatgatttaccagcaatggataatgacgattaccgt
agaggaaaattaacaaatcataaagtttatggtgaatggaaagccattcttgctggtgat
gcattattaacaaaagcttttgaattagtttctaatgatactaccattgaagatagtgtg
aaagtaagtattataaaaagactttcaaaagcaagtggacatttgggaatggtgggtggce
caagcgcttgatatggaaagtgaagggaagtcaattcgtttagaaactttagaatcaatt
catgaaactaagacaggcgctttactaaatttttcagttatggctgecggtagacattget
caagtagaacaaaatattgctaagaatttagatgaatttagtcatcatttaggaatgatg
tttcaaattaaagatgatttactggatgtgtatggtgatgaatcaaaacttggcaaaaaa
gtaggcagtgatatagtaaatcataaaagtacttatgtttctttacttggaaaagaagga
gcagaagaaaagttaaacaatcatcaatatcttgctatgaactgcttaaatcaaatttct
gatcaatatgatacttctgaattaagtgatattgtagatttattctataacagagaccat
taa

Sequence 224
MKYSLNAGGKRIRPVILLLTLKMLNKDYQQGLNSALALEMIHTYSLIHDDLPAMDNDDYR
RGKLTNHKVYGEWKAILAGDALLTKAFELVSNDTTIEDSVKVSIIKRLSKASGHLGMVGG
QALDMESEGKSIRLETLESIHETKTGALLNFSVMAAVDIAQVEQNIAKNLDEFSHHLGMM
FQIKDDLLDVYGDESKLGKKVGSDIVNHKSTYVSLLGKEGAEEKLNNHQYLAMNCLNQTIS
DQYDTSELSDIVDLFYNRDH*

Sequence 225

Contig 0458 pos 0 1022,

is similar to (with p-value 1.0e-74)

>sp:sp|P17894 |RECN_BACSU DNA REPAIR PROTEIN RECN (RECOMBINAT
ION PROTEIN N). >pir:pir|B35128|B35128 recN homolog - Bacill
us subtilis >gp:gp|D84432|BACJH642 227 Bacillus subtilis DNA
; 283 Kb region containing skin element. NID: g2627063. >gp:
gp|M30297|BACRECN 2 B.subtilis recombination and sporulation
protein (recN, spolVB) genes , complete cds, arginine hydro
ximate resistance (ahrC) gene, 3' end. NID: gl143400. >gp:gpl
299116|BSUB0013 135 Bacillus subtilis complete genome (secti
on 13 of 21): from 2395261 to 2613730. NID: g2634723.
atgttacaaaccttatcaataaaacaatttgccattattgacgaacttgatataaacttt
tctgacggtctaacagttatgagtggtgaaactggctcaggaaaatctatcattattgat
gccattggacagttaatcggtatgagagecttcttctgattacgtcagacatggtgaaaag
aaagcaattatcgaaggtatctttgatatagacgagagtaaagacgcaattaatatacta
gaatcattagctatagatgttgatgaagattttttattagttaaaagagaaattttcagt
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tctggtaagagtatttgtcgtattaataaccaaactgtcactctacaggacttaagaaaa
gtgatgcaagaactgcttgatattcatggtcaacatgaaacgcaatctttacttaagcaa
aaatatcatcttcaactattagatgattatgcagacaatcagtattcagatttacttaat
caatatcaactttcttataaccaatataaaaataaacgtaaagaattagaggaattagaa
tccgecggaccaggetttattacaacgattagacttaatgaaatttcaattagaggaacta
accgaagcttcactgaaagaaggcgaagtggaccaacttgaatccgatattaaaagaatt
caaaactccgaaaaattaaatctagctttaaacaatgcacatcaagttctaactgatgaa
agtgcaatacccgataggttgtacgaattaagcaactacttgcaaacgattaatgatatc
gttccagaaaaattcgtaagattaaaagaggacattgatcaattttactatatgctagaa
gatgcaaagcatgaaatttacgacgaaatggctaacactgaattcgatgagcaagtttta
aatgagtatgaatccagaatgaatttacttaataatttaaaacgtaaatatggtaaggat
attactgaacttattgcttatcagagtaaacttgcaaatgaaattgataaaatagTGGAA
TT

Sequence 226
MLOTLSIKQFAIIDELDINFSDGLTVMSGETGSGKSIIIDAIGQLIGMRASSDYVRHGEK
KATIEGIFDIDESKDAINILESLAIDVDEDFLLVKREIFSSGKSICRINNQTVTLODLRK
VMQELLDIHGOHETQSLLKQKYHLOLLDDYADNQYSDLLNQYQLSYNQYKNKRKELEELE
SADQALLQRLDLMKFQLEELTEASLKEGEVDQLESDIKRIQNSEKLNLALNNAHQVLTDE
SAIPDRLYELSNYLQTINDIVPEKFVRLKEDIDQFYYMLEDAKHEIYDEMANTEFDEQVL
NEYESRMNLLNNLKRKYGKDITELIAYQSKLANEIDKIVEX

Sequence 227

Contig 0459 pos_802_1155,

putative peptide of unknown function
atgaaattcttaaatataaattctctagctggtacttgcttttcttcaaatcctgctaaa
aattcttcattattgtacgctaatttcactctctctactgaaattcctttttcattaacg
gtaataataccatatacggtgtttgaaccattgttcaaacctactgatccaggattaaaa
tatactgttgatttatcatcaaacatatgcaacctatggttatgtccaaataaaattaaa
tcggcttectttgtctttaaataattcagaaatagecttgttecgtcatettttgtaataggt
gcaaaaggttgttcatcaataggagctgacattttatcattttcaatttcataa

Sequence 228
MKFLNINSLAGTCFSSNPAKNSSLLYANFTLSTEIPFSLTVIIPYTVFEPLEKPTDPGLK
YTVDLSSNICNLWLCPNKIKSASLSLNNSEIACSSSFVIGAKGCSSIGADILSFSIS*

Sequence 229

Contig 0459 pos 1809 2813,

putative peptide of unknown function
atgttagctcaactcggtgaatctactacaaaacctataatatctattatttttatttta
ctcattttagctttattatttatttttgtaggttacccattgataactggtacagtatat
gcaattcaaaaagctattaataaagagaaagttctttttagtgatttattttttgetttt
aaaaaaggcaaatatgctaaatcagtaattttagctttaataactttagttttattcatt
gtaatcgtacttattctagtgctattaaataaattatatagtttagctcttagcccaata
ttaatcggcttacaacaatcaataagcggctacgacaatccaatgggaattttaattaca

' atacaaattgtgttgttactcataacaggtttcatctcatcaattttctattggtttgta

attatattcattattaattatactaccgcttatacagaagattcatctcgtaaagtaatg
agtaatttaaaagaaggatttaaaggtattaaaaacggtaagaaaacttggtttaaattt
ttcattggcgtattacttattagtttacttgcaagtattattaacaaaccgctattatte
ggtgtacaatacttaacaagcagtatgtctcaaacggtggctcaaactattattataata
gctagaatcgtatctatagtattacgecctatgtcetttattacattttgatttttggaatt
attaattatttcgttagacgtggtgacaaaccagtcaaaagcaaaagacgtcataaaaat
aaagatattaacaaaggtaatgtaaacgacaaagtagatactaaattaaatgcttccaac
tccaaagatacagaagcagataaaatgaaagatcaacaaacacatatacaacaagacaaa
actgatagtcaagaaaataacatatatgattccatcaaagaaaaagtaaatgaaaataaa
gaaaatgttacagaacaatctaaaaatctatttgataagaaatag

Sequence 230
MLAQLGESTTKPIISIIFILLILALLFIFVGYPLITGTVYAIQKAINKEKVLESDLEFAF
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KKGKYAKSVILALITLVLFIVIVLILVLLNKLYSLALSPILIGLQQSISGYDNPMGILIT
IQIVLLLITGFISSIFYWEVIIFIINYTTAYTEDSSRKVMSNLKEGFKGIKNGKKTWEKE
FIGVLLISLLASIINKPLLFGVQYLTSSMSQTVAQTIIIIARIVSIVLRLCLYYILIFGI
INYFVRRGDKPVKSKRRHKNKDINKGNVNDKVDTKLNASNSKDTEADKMKDQQTHIQQDK
TDSQENNIYDSIKEKVNENKENVTEQSKNLEDKK*

Sequence 231

Contig 0459 pos_5687_4470,

is similar to (with p-value 0.0e+00)

>sp:spi{P39754 |GLMS_BACSU GLUCOSAMINE--FRUCTOSE-6-PHOSPHATE A
MINOTRANSFERASE (ISOMERIZING) (EC 2.6.1.16) (HEXOSEPHOSPHATE
AMINOTRANSFERASE) (D-FRUCTOSE-6- PHOSPHATE AMIDOTRANSFERASE
) (GFAT) (L-GLUTAMINE-D-FRUCTOSE-6-PHOSPHATE AMIDOTRANSFERAS
E) (GLUCOSAMINE-6-PHOSPHATE SYNTHASE).
atgttacaaactacaaaccaatacaaagagatacatgaccatgaaatagttattgttaag
cgagacacagtagaaattaaagatcttgaggggcacattcaacaacgtgatacgtatacg
gcagaaatagatgctgctgatgcagaaaaaggcgtatatgatcattacatgttaaaagaa
attcatgaacagcctgcagtgatgcgtcgecattattcaagaatatcaagatgaaaaaggt
aatttaaaaatcgattcagagattattaatgatgtagcagatgctgatcgtatttacatc
gttgcagctggtactagttatcatgctggattggttggtaaagaatttattgaaaaatgg
gcaggtgtacctactgaggttcatgtagcttctgaatttgtatataatatgccacttcett
tctgaaaaaccactatttatttatatttcacaatctggtgaaacagectgatagtcgtget
gtattagttgaaacaaataagttaggtcacaaatcattaacaattactaatgttgctggt
tcaacattatcacgtgaagcggatcatacattacttttacatgctggacctgagattgea
gtcgcatctacaaaagcatatacagcgcaaattgctgttttatctatcttatctcaaatt
gttgctaaaaatcatggtcgtgaaaccgatgttgatttattaagagaactagctaaggtt
actacagctattgaaacaattgttgacgatgcacctaagatggagcaaattgcaacggat
ttcttaaaaactactcgtaatgcattcttcattggacgaacaattgattataatgttagt
ttagaaggtgcattaaaattaaaagaaatttcttatattcaagctgaaggatttgcaggt
ggggaattaaagcacggaacaatcgctttgattgaagatggcacacctgttataggttta
gctacacaagaaaacgttaatctatcaattcgtggaaatatgaaagaagtagtagcacgt
ggtgcatatccttgtatgatttcaatggaaggtttgaataaagaaggagacacatacgtg
attccacaagtacatgaattattaactcctttagtatctgtagtgacaatgcaattaatc
tcatattatgctgcgttacaacgagatttagatgttgacaaacctcgtaacttagccaaa
tcggttacagtagagtaa

Sequence 232
MLQTTNQYKEIHDHEIVIVKRDTVEIKDLEGHIQQRDTYTAEIDAADAEKGVYDHYMLKE
IHEQPAVMRRIIQEYQODEKGNLKIDSEITINDVADADRIYIVAAGTSYHAGLVGKEFIEKW
AGVPTEVHVASEFVYNMPLLSEKPLFIYISQSGETADSRAVLVETNKLGHKSLTITNVAG
STLSREADHTLLLHAGPEIAVASTKAYTAQIAVLSILSQIVAKNHGRETDVDLLRELAKV
TTAIETIVDDAPKMEQIATDFLKTTRNAFFIGRTIDYNVSLEGALKLKEISYIQAEGFAG
GELKHGTIALIEDGTPVIGLATQENVNLSIRGNMKEVVARGAYPCMISMEGLNKEGDTYV
IPQVHELLTPLVSVVTMQLISYYAALQRDLDVDKPRNLAKSVTVE*

Sequence 233

Contig_ 0459 pos_ 3987 3118,

is similar to (with p-value 3.0e-19)
>gp:gp| 299122 |BSUB0019 82 Bacillus subtilis complete genome
(section 19 of 21): from 3597091 to 3809700. NID: g2636029.
>gp:gp|292954|BSZ292954_6 B.subtilis yws[A,B,C,D,E,F,G] and g
erBC genes. NID: gl894764.
atggaggataatatgaaaaatataaaagcaatttttttagatatggatggaacgatttta
catgaaaataataaagcctcggaatatactaaacaagtgattaatgaattgagagagcaa
aattataaagttttccttgctactgggagatcttattcagaaatcagtcagettgttcct
gatggattcactgtagatggtattatcagttcgaatggaacttcaggtgaaattcatgga
gataatttgtttagacatagtttaactttagaacgagtacagaaaattgtggaattggct
aaaaaacaacatatttattatgaagtttttccttttgaaagtaatcgtatatctcttaaa
gaagatgaagattggatgaaagaaatgatttccactatagagccacctgacgctgtaagt
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caaagtgagtggtcatcgcgaagagaggcaattaaaggaaaaatagattggcgagatacc
ttacctgatgcacacttttctaaaatatatttatttagtcccaacttagataaaataact
gattttcgcaaccagcttgttgaaaaccaatcaaatttaggtattaccgtatctaattcet
tcgegttataatgctgaaacgatgccatatcatacagataagggtacaggtatcaaggaa
atgattgatcactatggtattaagcaagaagaaactttagttattggtgatagtgataat
gatagagctatgtttaattttggccatcacactgttgcaatgaaaaatgcaagacaagaa
attaaaaatcttacagatgatattaccgaatacacgaacgaagaagatggtgcagcacat
tacttaaaaagtcatttattagataactag

Sequence 234
MEDNMKNIKAIFLDMDGTILHENNKASEYTKQVINELREQNYKVFLATGRSYSEISQLVP
DGFTVDGIISSNGTSGEIHGDNLFRHSLTLERVOKIVELAKKQHIYYEVFPFESNRISLK
EDEDWMKEMISTIEPPDAVSQSEWSSRREAIKGKIDWRDTLPDAHFSKIYLEFSPNLDKIT
DFRNQLVENQSNLGITVSNSSRYNAETMPYHTDKGTGIKEMIDHYGIKQEETLVIGDSDN
DRAMEFNFGHHTVAMKNARQEIKNLTDDITEYTNEEDGAAHYLKSHLLDN*

Sequence 235

Contig 0459 pos_1574_798,

putative peptide of unknown function
atgttagaatatgctaataagataacattgaagggagataatatcatgaaatttgectgtt
atcactgatattcatggaaactttgatgcgecttcaaactgttttagatgatattgatagt
agagatgatatcgaaaaaatttataacctaggtgataacatagggattggacatgagaca
aataaagtactggatactatatttgaccgggatgatatggaaatgattgcaggtaatcat
gatgaagctattatgtcactcgtcaatggaacaccttatcctgaagatttaaaagggaaa
ttttatgagcatcatcaatggatagaaggacatttagatgagtcctattacgatgaaatt
aatcaattgcctagatatattgaaatgaccataaaagggaaaaagattttatttattcat
tatgaaattgaaaatgataaaatgtcagctcctattgatgaacaaccttttgcacctatt
acaaaagatgacgaacaagctatttctgaattatttaaagacaaagaagccgatttaatt
ttatttggacataaccataggttgcatatgtttgatgataaatcaacagtatattttaat
cctggatcagtaggtttgaacaatggttcaaacaccgtatatggtattattaccgttaat
gaaaaaggaatttcagtagagagagtgaaattagcgtacaataatgaagaatttttagca
ggatttgaagaaaagcaagtaccagctagagaatttatatttaagaatttcatttaa

Sequence 236
MLEYANKITLKGDNIMKFAVITDIHGNFDALQTVLDDIDSRDDIEKIYNLGDNIGIGHET
NKVLDTIFDRDDMEMIAGNHDEAIMSLVNGTPYPEDLKGKFYEHHQWIEGHLDESYYDET
NOQLPRYIEMTIKGKKILEFIHYEIENDKMSAPIDEQPFAPITKDDEQAISELFKDKEADLI
LFGHNHRLHMFDDKSTVYENPGSVGLNNGSNTVYGIITVNEKGISVERVKLAYNNEEFLA
GFEEKQVPAREFIFKNFI*

Sequence 237

Contig 0460_pos_5997 5641,

putative peptide of unknown function
atgtttttaataactttattgcctatttttcaatatcaagcttctgcacatgecgacttta
gaaaaatcaacaccacaacagcaaggggttattaaagacaaaccagaagcaatcaagtta
gagtttaatgaacctgtgaacaccaaatactcgagtgtgaccttatttgatgataaaggt
aaaaagattaaagaccttaaaccaataacaactggatggtctcagacagttgtattttca
tctgagcaaattgttaatggcacgaatactattgaatggcatacggtatctgecggatgga
catgaagtcggagatacgtttgaattttcagttggaaaagtgaggctaaagatgtag

Sequence 238
MELITLLPIFQYQASAHATLEKSTPQOQOGVIKDKPEAIKLEFNEPVNTKYSSVTLFDDKG
KKIKDLKPITTGWSQTVVFSSEQIVNGTNTIEWHTVSADGHEVGDTFEFSVGKVRLKM*

Sequence 239

Contig 0460 pos_5440_4823,
putative peptide of unknown function
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gtggtttatatgatgacactcacatctgatatattagaagatattctatcatttaaatta
gaagtgataatgcaatttccgtatatattaagctctatttcactaatcattttgtttata
cttttcattttaaaagatatggaaaaaatatggtactggctcatttcaatagttatgatt
gctgtgataagtatgtctggacacgtgtggtcacaacaagtgccattatggtcaattate
ataagaacaattcatcttatagggctaacgttatggttaggttcactcgtttatctcatt
tgttatgctattaaagtgaaaattaatcagttgacgagtgtaagacgtatgcttttaaaa
gttaatatcattgctgtgattatgctegtttttacagggattttaatggectattgatgaa
acgaatactttaacactttggaataatgtgagcgcttggtctatttatcttgtcataaaa
atcgcaggaattattgctatgatgctattaggtttctatcaaacgatgegtgetttgaga
caacgacaacaggtccatcgttttgcactgatgactgaattgttaattggtatgatatta
attttgcaggtatcatga

Sequence 240
VVYMMTLTSDILEDILSFKLEVIMQFPYILSSISLIILFILFILKDMEKIWYWLISIVMI
AVISMSGHVWSQQVPLWSIIIRTIHLIGLTLWLGSLVYLICYAIKVKINQLTSVRRMLLK
VNITAVIMLVFTGILMAIDETNTLTLWNNVSAWSIYLVIKIAGITAMMLLGFYQTMRALR
QRQQVHRFALMTELLIGMILILQVS*

Sequence 241

Contig 0460 _pos_3947_3564,

putative peptide of unknown function
atggtcataggtttattaagtggecttttactacagagaattaactaaagcgcatgacttt
gtgggtgacacgcaattgtctttagtgcatacacatacacttatcttaggcatgtttatg
tttttactcttattaccacttgaaaaagtatttaaattaagtagttattacttatttaat
tggttctttttcgtgtatcatttaggtgtgttaatcacgatttcaatgatgacagttaaa
ggtacattccaagttattggtaaaaaattttcacccgaaatgtttgcgggatttgcaggce
ataggtcatacaggtatgcttgcaggtttactgttactgtttttcttattaagacaggct
attcttacagaacccaaaaaataa

Sequence 242
MVIGLLSGFYYRELTKAHDFVGDTQLSLVHTHTLILGMFMFLLLLPLEKVFKLSSYYLEN
WEFFVYHLGVLITISMMTVKGTFQVIGKKFSPEMFAGFAGIGHTGMLAGLLLLFFLLRQA
ILTEPKK*

Sequence 243
Contig 0460 _pos_2387 882,
is similar to (with p-value 4.0e-67)
>sp:sp|P35164 |RESE_BACSU SENSOR PROTEIN RESE (EC 2.7.3.-). >
pir:pir|S45560]545560 hypothetical protein X18 - Bacillus su
btilis >gp:gp|L09228|BACDIA 27 Bacillus subtilis spoVA to se
rA region. NID: g410114. >gp:gp{Z99116|BSUB0013_23 Bacillus
subtilis complete genome (section 13 of 21): from 2395261 to
2613730. NID: g2634723.
atgagcgagaaaccagactcatcgtataaagacactaaaaaacaaatgtttaatgaaata
aaaaagagtactaaatttaaaaaagtgtttaaagaaggtgagtatgaaactcaaaatatt
acaataaaaaataaaggtaattctcaatcttatcttttgctaggatacccaatgaaagct
caaaaaggtgctcaaagtcattatagtggtgtttttatatataaagatttgaaatctatc
gaagatacaaataatgctattacaattattatattaataactgctattatatttactata
gcaagcacaatatttgcattctttttatctaatagaataacgaaacccttacgtcaatta
aaaacacaagcacaaaaagtttctgaaggggattatagtcaaatttcaactgtcgectact
aaagatgaaataggtgatttatcacgtgcatttaacaacatgaacgtagaaattcaagaa
catatcaaagcaatttcttcatctaagaatataagagatacattattaaactctatggta
gaaggcgttctaggcattaataatcaacgtgaaatcatattgtcgaacaagatggctgat
gatattatgcgtcacattgatgatttttcaaaagaatctattgaacagcaaattgaagca
acatttgaatcacaacagaatgagtatttagaattagaaattaatacaaggtactatgta
tttatctccagttatatagatagaattcaaacaaatggtagaagtggtattgtcatggte
atccgtgatatgacaaatgaacataatcttgatcaaatgaaaaaagattttatagcaaat
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gtatcacatgaattacgtacgccaatctctttattacagggttacactgagtccatagta
gacggtatagttaccgaaccagatgaaatacgtgactcattagcaatcgttttagatgaa
tctaagcgacttaatcgtttagtcaatgaattactaaatgtagectecgtatggatgctgaa
ggattatcagttgagaaggaattacaacctattcaacaccttcttgataaaatggagtct
aaatatcgcatgcaaagtgaagaattaggtttaacaatgacgtttgattctaataatgac
gaacaattatggaactatgatatggatagaatggaccaagtgttaactaatttaattgat
aacgcaacaagatatacacaagctggtgattctataaagatttctattgatgaagattca
gatttcaatattttaacaataactgatacaggcactggtatagcaccggaacatctgaaa
caagtatttgaccgtttttataaagtggacgctgctcgaaaaagaggtaagcaaggcacc
ggattaggacttttcatttgtaaaatgattattgaagaacacgggggacgtattgatgtt
gagagcgaattaggcaaaggtacttcatttattattagactacctaaatcaaaacaaatt
agttag

Sequence 244
MSEKPDSSYKDTKKOMENEIKKSTKFKKVFKEGEYETONITIKNKGNSQSYLLLGYPMKA
QKGAQSHYSGVFIYKDLKSIEDTNNAITITIILITAIIFTIASTIFAFFLSNRITKPLRQOL
KTQAQKVSEGDYSQISTVATKDEIGDLSRAFNNMNVEIQEHIKATISSSKNIRDTLLNSMV
EGVLGINNQREIILSNKMADDIMRHIDDEFSKESIEQQIEATFESQONEYLELEINTRYYV
FISSYIDRIQTNGRSGIVMVIRDMTNEHNLDOMKKDEFIANVSHELRTPISLLOQGYTESIV
DGIVTEPDEIRDSLAIVLDESKRLNRLVNELLNVARMDAEGLSVEKELQPIQHLLDKMES
KYRMQSEELGLTMTFDSNNDEQLWNYDMDRMDQVLTNLIDNATRYTQAGDSIKISIDEDS
DENILTITDTGTGIAPEHLKQVFDRFYKVDAARKRGKQGTGLGLEFICKMITIEEHGGRIDV
ESELGKGTSFIIRLPKSKQIS*

Sequence 245
Contig 0460 _pos 0_368,
is similar to (with p-value 3.0e-18)
>sp:sp|P50726|YPAA BACSU HYPOTHETICAL 20.5 KD PROTEIN IN SER
A-FER INTERGENIC REGION. >gp:gp|Z99116|BSUB0013 17 Bacillus
subtilis complete genome (section 13 of 21): from 2395261 to
2613730. NID: g2634723. >gp:gp|L47648|BACSERA 2 Bacillus su
btilis phosphoglycerate dehydrogenase (serA), ypal, ferredox
in (fer), ypbB, recS, ypbD, ypbE, ypbF, ypbG, ypbH, glutamat
e dehydrogenase (ypcA), ypdA, ypdB, ypdC, spore cortex lytic
enzyme (sleB), ypeB, ypfA, ypfB, cytidine monophosphate kin
ase (cmk), ypfD, ypgA, yphA, yphB, yphC, NAD+ dependent glyc
erol-3-phosphate dehydrogenase (glyc), yphE and yphF genes,
complete cds. NID: gl146195. >gp:gp|L47648|BACSERA 2 Bacillu
s subtilis phosphoglycerate dehydrogenase (serA), ypaA, ferr
edoxin (fer), ypbB, recS, ypbD, ypbE, ypbF, ypbG, ypbH, glut
amate dehydrogenase (ypcA), ypdA, ypdB, ypdC, spore cortex 1
ytic enzyme (sleB), ypeB, ypfA, ypfB, cytidine monophosphate
kinase (cmk), ypfD, ypgA, yphA, yphB, yphC, NAD+ dependent
glycerol-3-phosphate dehydrogenase {(glyc), yphE and yphF gen
es, complete cds. NID: gll146195.
atgggagaagatggaggttttttgttgttcaaatttcctecttttctaagtaagatgaat
ggaaggagaaaattatatatgcaacaaaacaaacgtttgattacaattagtatgttaagt
gcggtagegtttgtgttaactttcatcaagtttccattgecatttataccaccgtatcecta
actctcgattttagtgatgtaccgacgttattagcaacattcctcttaagtcctattget
gggattatcgttgcactcatcaaaaatattttaaattttctattcaatataggggatcct
gttggaccagtagctaactttttagcaggcgtcagectttttgctatcatcatactatgtt
tatTCTAT

Sequence 246
MGEDGGFLLFKFPPFLSKMNGRRKLYMQONKRLITISMLSAVAFVLTFIKFPLPFIPPYL
TLDFSDVPTLLATFLLSPIAGIIVALIKNILNFLENIGDPVGPVANFLAGVSFLLSSYYV
YSX

Sequence 247
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Contig_0461 pos 160_477,

putative peptide of unknown function
atggcaaatgcggatgacgttttaagtggtgacagttatttcatgtcagaacttaagcaa
ctggtacaccagaggtatgtccatcccggtectctegtactaaggacagectcectctcaaa
tttcctacgecccacgacggatagggaccgaactgtctcacgacgttcectgaacccagetceg
cgtaccgctttaatgggcgaacagcccaacccttgggaccgactacagecccaggatgeg
atgagccgacatcgaggtgccaaacctcecceccgtcgatgtgaactecttgggggagataage
ctgttatccccggggtag

Sequence 248
MANADDVLSGDSYFMSELKQLVHQRYVHPGPLVLRTAPLKFPTPTTDRDRTVSRRSEPSS
RTALMGEQPNPWDRLQPQODAMSRHRGAKPPRRCELLGEISLLSPG*

Sequence 249

Contig 0461 pos_4273 4671,

putative peptide of unknown function
gtgcatagttacttacacatttgttcttcecctaataacagagttttacgatccgaagacc
ttcatcactcacgcggegttgctececgtcaggetttcgeccattgecggaagattcectact
gctgcctcecccgtaggagtctggaccgtgtctcagttecagtgtggecgatcaccecctctcea
ggtcggctacgcatcaattgtggtgegttattatttttcatgattttaggtcaggtcaat
tatttttatggtattattatggcttctagcatgatgataggtgecgttgttaggtgctcaa
tttgctttgaaaaaaggggtaggatatgtaaaagctttatttttagtggttactgcaata
ttaattataaaaaatctctacgattttattgtgcagtaa

Sequence 250
VHSYLHICSSLITEFYDPKTFITHAALLRQAFAHCGRFPTAASRRSLDRVSVPVWPITLS
GRLRINCGALLFFMILGQVNYFYGIIMASSMMIGALLGAQFALKKGVGYVKALFLVVTAI
LIIKNLYDFIVQ*

Sequence 251

Contig 0461 pos_ 4914 5408,

is similar to (with p-value 1.0e-41)

>gp:gp|L11577|STRSCAA 5 Streptococcus gordonii coaggregation
mediating adhesin (scaA), ATP binding protein, hydrophobic
membrane protein, complete cds, and zinc metalloprotease gen
e, partial cds. NID: g3106209.
atgactcaaattacatttaaaaataatcccattaaattatcaggttctgaagtgaatgaa
ggtgatatcgcaccaaatttcacagtgcttgataatagtttgaatcaaattactttagat
gattataaaaacaaaaagaaattaattagtgttataccatctattgatacaggagtatgt
gatagtcaaactcgaaagtttaatgaagaagcttcagcagaagatggtgtagttttaacg
atatcagtagatttacctttcgcccaaaaaagatggtgtgcatcaagecggattagataat
gtaattactttaagtgatcataaagatttatcttttggtcgaaattatggacttgtgatg
gatgaattacgcttacttgcacgttcggtatttgtgttaaacgaaaacaataaagtagta
tataaggaaattgtcagcgaaggtacgaattaccctgattttgaagctgcattaaaagct
tacagaaatatttag

Sequence 252
MTQITFKNNPIKLSGSEVNEGDIAPNEFTVLDNSLNQITLDDYKNKKKLISVIPSIDTGVC
DSQTRKFNEEASAEDGVVLTISVDLPFAQKRWCASSGLDNVITLSDHKDLSFGRNYGLVM
DELRLLARSVFVLNENNKVVYKEIVSEGTNYPDFEAALKAYRNI*

Sequence 253

Contig_0461 pos_5504_6484,

is similar to (with p-value 7.0e-52)

>sp:sp|{P37876|YTXK BACSU HYPOTHETICAL 37.4 KD PROTEIN IN ACK
A-SSPA INTERGENIC REGION. >gp:gp|AF008220|AF008220 144 Bacil
lus subtilis rrnB-dnaB genomic region. NID: g2293135. >gp:gp
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{299119|BSUB0016 21 Bacillus subtilis complete genome (secti
on 16 of 21): from 2997771 to 3213410. NID: g2635411.
atggacacttttttaaatagaaagggatattttatgtctgaagaaaatactattatggaa
cgtctatttcataaattagatgataaagctaaaacgttaaacaaagaaaatggacagagt
tttatcgaaaatttagggttagctatggaagatatttatacaaaccaaagagaactttta
gaacaagcaacgcttcaagatagaaggaaagcttttcaatttgcatatttaagtttatta
caagaagaaaatattcaagctaatcatcagatcacgcctgactctataggactcattctce
ggttttcttgttcaacgctttttagaacataaaaaggaaatgcacattgtagatattgea
agtggggcaggtcatctaagtgcagctgtgaaagaagtactttctgataaaacaattatg
catcatctgatagaggtagatccagtgctatcacgtgtaagtgtgcatttggctaatttt
ttagagataccgtttgacgtttatcctcaagatgcgattatgccattaccattggaagag
gctgatgtcgtgattggagatttcccaataggatactatcctttagatgaacgtagtaga
gaaatgaagttaggctttgaagagggacacagttattcccatcatctgttaatagaacaa
tctattaatgcgctaaaaggggcaggttatgecatttttagttgttcecctagtcatctectt
gaagatgataaagtgaaacagttggaaaatttcattgctacagagactgagatgcaagca
tttttaaatttacctaaaacattatttaaaaatgaaaaagcacgtaaatctatattgatt
ttacaaaagaaaaaatcaggcgaaactcgaccagttgaagtcttattagccaatatcect
gattttaaaaatcctcaacaatttcaaggtttcatttctgaattgaatcagtggatagte
acaaatcatacaaaaaaatag

Sequence 254
MDTFLNRKGYFMSEENTIMERLFHKLDDKAKTLNKENGQSFIENLGLAMEDIYTNQRELL
EQATLODRRKAFQFAYLSLLOQEENIQANHQITPDSIGLILGFLVQRFLEHKKEMHIVDIA
SGAGHLSAAVKEVLSDKTIMHHLIEVDPVLSRVSVHLANFLEIPFDVYPQDAIMPLPLEE
ADVVIGDFPIGYYPLDERSREMKLGFEEGHSYSHHLLIEQSINALKGAGYAFLVVPSHLL
EDDKVKQLENFIATETEMOQAFLNLPKTLFKNEKARKSILILQKKKSGETRPVEVLLANIP
DEFKNPQOFQGFISELNQWIVTNHTKK*

Sequence 255

Contig 0461 pos 3582 3238,

putative peptide of unknown function
gtgacaaaccggaggaaggtggggatgacgtcaaatcatcatgeccecttatgatttggge
tacacacgtgctacaatggacaatacaaagggcagcgaaaccgcgaggtcaagcaaatcce
cataaagttgttctcagttcggattgtagtctgcaactcgactatatgaagctggaatcg
ctagtaatcgtagatcagcatgctacggtgaatacgttccecgggtcttgtacacaccgec
cgtcacaccacgagagtttgtaacacccgaagccggtggagtaaccatttggagcectagece
gtcgaaggtgggacaaatgattggggtgaagtcgtaacaaggtag

Sequence 256
VTNRRKVGMTSNHHAPYDLGYTRATMDNTKGSETARSSKSHKVVLSSDCSLQLDYMKLES
LVIVDQHATVNTFPGLVHTARHTTRVCNTRSRWSNHLELAVEGGTNDWGEVVTR*

Sequence 257
Contig 0462 pos_27 440,
is similar to (with p-value 5.0e-18)
>gp:gp|AF012906|AF012906_6 Bacillus subtilis yojP gene, part
ial eds; yojQ/S, yojR, yojT, yojU, yojV, yoijW, yojX, yojY¥, y
0jZ, and yokA genes, complete cds. NID: g2522404. >gp:gplZ99
1141BSUB0011 163 Bacillus subtilis complete genome (section
11 of 21): from 2000171 to 2207900. NID: g2634230. >gp:gpl|AF
020713 |AF020713_166 Bacteriophage SPBc2 complete genome. NID
g3025478.
atgataggtacttatcaaagtgataaaaactttgaaatgatgaagacttttaagcattgg
attcagactaatcattattggaaatatgttgagaaatacggtgtgttaggtatagcatta
gataatcctctccacgttcaaagtaatcaatgtagatatgacgttgttttgagaatagat
gaaacagtaaatgatcagacaatatctaaaagagattttacaggtggcatatatgctgtg
tttaaagttagtcatacaaaaataaatatagagaagttctttagcaatttagaaaatatt
ttaaatgaaagtcatttgcgtatgagaaatgaaccaattatagagagatacattgaagaa
gagggaacagataaagtgtgtgaaatgttagtgcctatctatgaagtaaattaa
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Sequence 258
MIGTYQSDKNFEMMKTFKHWIQTNHYWKYVEKYGVLGIALDNPLHVQSNQCRYDVVLRID
ETVNDQTISKRDETGGIYAVFKVSHTKINIEKFFSNLENILNESHLRMRNEPIIERYIEE
EGTDKVCEMLVPIYEVN*

Sequence 259
Contig 0462 pos_1824 3440,
is similar to (with p-value 3.0e-53)
>sp:sp|P45082|CYDD_HAEIN TRANSPORT ATP-BINDING PROTEIN CYDD.
>pir:pir|F64186{F64186 transport ATP-binding protein (cydD)
homolog - Haemophilus influenzae (strain Rd KW20) >gp:gplU3
2795|U032795_6 Haemophilus influenzae Rd section 110 of 163 o
f the complete genome. NID: gl574708.
atggttttaagttataaattataccccacactcatgttaatcatgagecgtttttttatcet
tttacggtcgttgcgcaaaacatttcaatttcacactttttaaatcacttactgtattat
caacaacaatctttattattattgttatcagttatttttatctctcttattttaagagca
acatttaatatgctgattcaatttttaggagatcatttggcatttaaagtaaaacatatg
cttagagaacaagtgattttgaaaaaaagtgtccgttcaattggtgaagaaataaatatt
ttaactgaaagtattgatggtatcggtccgttctttcagagttatttacctcaagtettt
aaatcaatgttgattcccatcgttattattattaccatgtgttttgttcatttacctact
gctattattatgatagttaccgcaccttttattccattgttttatgttatttttggactt
aaaacaagagatgagtcaaaggatcaaatgacatatttaaaccagtttagtcaacgtttt
ttaaatacagctaaaggtcttattacatttaaacttttaaatcaaacgaaacaatctgag
caacaactttataaagacagtacacgttttagagatttaacaatgcgtattttgaaaagt
gcctttttatcaggacttatgecttgagttcataagtatgttagggattggattggtegea
ttggaagcggctttaagecttagttgtatttaaccatatcaactttgtgactgcagegata
gcgattattttagctcctgaattttataatgcgattaaagatttaggtcaagcatttcat
acaggtaagcaaagtgaaggtgctagcgatgtggtgttttcatttttagaatctgaagat
aaagctgattctcctacattaaaagtggatgagcaacagtttgaacaagttttaattaag
catgttgattttcaatacgctaatagtaatcatatggctttgaaaaacatttctttttcg
gtaaataaaggagaaaaggtcgctattgtgggaccgagtggtgcagggaaatccacttta
gctaagttgcttagtcaatcagtaacacccacacatggaacactttcatttaaccaagceca
tcattaaatatcggatttctaagtcagecgecccacatatatttgcagattctatcaaaaat
aatattgcaatgtatgatgatgagatatgtgatgagcaagtgattcaagtgcttgatgaa
gtggggttaaaagagaaagtactttcattaaaatatggtatctatacttctattggtgaa
ggtggggaaatgttatcaggtggacaaatgagacgtattgagttaagtcgtttattatta
ttgaaaccagatattgtaatttttgatgaaccagcgataggattagatattgaaactgaa
aaggtcatacaacaagtattagagcatcatttttctacaacgacagtgtttattattgceca
caccgtgattcaaccattcgaagttcagcacggcgtatatatatcgaaagtggtcatcett
ataaaagatgattcgataatttctgttacgecgtagtgaggtgaagatagatcaatga

Sequence 260
MVLSYKLYPTLMLIMSVFLSFTVVAQNISISHFLNHLLYYQQQSLLLLLSVIFISLILRA
TEFNMLIQFLGDHLAFKVKHMLREQVILKKSVRSIGEEINILTESIDGIGPFFQSYLPQVF
KSMLIPIVIITITMCFVHLPTAIIMIVTAPFIPLFYVIFGLKTRDESKDQMTYLNQFSQRF
LNTAKGLITFKLLNQTKQSEQQLYKDSTRFRDLTMRILKSAFLSGLMLEFTSMLGIGLVA
LEAALSLVVFNHINFVTAATIAIILAPEFYNAIKDLGQAFHTGKQOSEGASDVVFSFLESED
KADSPTLKVDEQQFEQVLIKHVDFQYANSNHMALKNISFSVNKGEKVAIVGPSGAGKSTL
AKLLSQSVTPTHGTLSEFNQASLNIGFLSQRPHIFADSIKNNIAMYDDEICDEQVIQVLDE
VGLKEKVLSLKYGIYTSIGEGGEMLSGGOMRRIELSRLLLLKPDIVIFDEPAIGLDIETE
KVIQQVLEHHFSTTTVFIIAHRDSTIRSSARRIYIESGHLIKDDSIISVTRSEVKIDQ*

Sequence 261

Contig 0462 pos 1513 728,

is similar to (with p-value 6.0e-63)
>gp:gp|U87792|BSU87792_1 Bacillus subtilis tRNA-Ala, phospha
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tidylglycerophosphate synthase (pgsA) and CinA (cinA) genes,
complete cds, and RecA (recA) gene, partial cds. NID: gl842
434.
atgatacttgtcgatgatatgtggttaaagtcaactaattttctcggttctcaatcagca
ttcacatttaaagttgttatacagttaggttcagtatttgecggeccgectgggtatttaga
gaacgcttcttagaaattttacatattggccaacataaacctgaaccttccactteggga
gacagacgttcaaaaccacgacgtctgaatttaatacatgtattagtaggtatggtccca
gcagggattttaggatttttatttgatgatttaattgaaaaatacttatttagtgtacca
acagtcttaattggtttatttataggtgccatttatatgattatagctgataagtattct
aaaactgttcagcatcctcaaacagtagatcaaattaattatttccaagcatttgtcatt
ggtatctctcaagcaatagctatgtggcecctggatttagtagatccggttcaacgatttca
acaggtgttcttatgaaattgaatcataaagctgcatctgatttcacttttattatgteg
gtaccaattatgttagctgcaagtggattatctttactaaaacattatgagtatattcat
ttagcacacataccattctacattttaggatttttagcggcatttattgttggattaatt
gcaattaaaacattcttacacttaattaataaagttaagttagtaccttttgctatttat
agaattgtcttagttatttttatagcaatcctatacttecggattecggtattggcaaagga
atttaa

Sequence 262
MILVDDMWLKSTNFLGSQSAFTFKVVIQLGSVFAAAWVFRERFLEILHIGQHKPEPSTSG
DRRSKPRRLNLIHVLVGMVPAGILGFLFDDLIEKYLFSVPTVLIGLFIGAIYMIIADKYS
KTVQHPQTVDQINYFQAFVIGISQAIAMWPGFSRSGSTISTGVLMKLNHKAASDEFTFIMS
VPIMLAASGLSLLKHYEYIHLAHIPFYILGFLAAFIVGLIATIKTFLHLINKVKLVPFAIY
RIVLVIFIATLYFGFGIGKGI*

Sequence 263
Contig_ 0463 pos_4479 6836,
is similar to (with p-value 0.0e+00)
>gp:gpIM86227 | STARECF_3 Staphylococcus aureus DNA gyrase B s
ubunit (gyrB) RecF homologue (recF) and DNA gyrase A subunit
(gyrA) gene, complete cds. NID: gl53083.
gtgtcctgtactatggatggtgacggtgcagctgcaatgegttataccgaagcacgtatg
actaaaataacattagaacttttacgtgatattaacaaagacacaattgattttattgac
aactatgatggtaatgaaagagagccgtcagtcttacctgcacgtttccctaacttacta
gtaaatggtgcggcaggaattgccgtaggtatggctacaaatattcctceccccacaattta
actgaagttattgatggtgtgctcagtttaagtaagaatccagacatcacaattaatgag
ctgatggaagacatacaaggtcctgattttcctacagectggtttagtactagggaaaagt
ggtattcgtcgagcttatgaaacaggtcgtgggtcaattcaaatgegttctecgtgcetgaa
atagaagaacgtggtggtggccgtcaacgtattgtcgtaacggaaatacctttccaagte
aataaagcgcgtatgattgaaaaaatcgcagagttagttagagataagaaaatcgacggt
attacagatttacgtgatgaaacaagtttgcgtacaggtgtaagagtagttattgatgta
cgtaaagatgcaaatgcgagtgttattttaaataatttatataaacaaacgccattacaa
acatcatttggtgtgaatatgattgctttagtgaatggtagacctaaactaatcaattta
aaagaagcacttatccattacttagaacaccaaaaaacagtggttagacgacgtactgaa
tataatcttaaaaaagcaagagaccgtgcccatattctagaaggtttacgaatagcacta
gatcatattgatgaaattatcacaacaattcgtgaatcggacactgataaaattgcgatg
gcaagtttacaagagcgttttaaactaactgaacgtcaagctcaagcaattttagatatg
cgtttaagacgtttaactggattagaaagagataaaatagaatctgagtataatgaactt
ctagaatatattaaagagttagaagagattttagctgatgaagaagtactattacaatta
gttcgtgatgaattgactgaaattaaagaacgtttcggcgatgaacgtcgecactgaaatt
caattaggtggtctagaagatcttgaagatgaagacttaatccctgaagaacaaattgtt
attacattaagtcataataactatattaaacgtttaccagtatctacatatcgttctcaa
aatcgtggtggtcgtggcatacaaggtatgaacacgttggatgaggacttcgttagtcaa
ttggtaacaatgagtacacatgattatgttctgttctttacgaataaaggtcgtgtatat
aaactcaaaggttatgaagttcctgagttgtcacgtcaatccaaaggcatacctattatt
aatgcgattgaactcgaaaatgacgaaacaataagtacgatgattgcagttaaagacctt
gaaagtgaagaagattatctcgtatttgcgacaaaacaaggtatcgttaaacgttcatca
ttaagtaacttctcccgtattaacaaaaacggtaaaattgcaattaactttaaagaagat
gatgaattaattgcagtacgtctaacaacaggtaatgaagatattcttattggaactgca
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catgcatcattaattagattctctgaatctacattacgcccattaggccgtacagecagea
ggtgtgaaaggtatttctctacgtgaaggggatactgtcgtaggtcttgatgttgcagat
tcagaaagtgaagatgaagtattagtagttactgaaaatggttacggtaaacgtacacct
gttagcgaatatcgtttatcaaatcgtggtggtaaaggaatcaaaactgcgacaattace
gagcgtaatggtaacatcgtttgtatcacaactgtaaccggtgaagaggatttaatggtt
gtaactaacgctggtgttattattcgtcttgacgttcatgatatttctcaaaatggacgt
gcagcacaaggtgtacgccttatgaaactcggagatggtcaatttgtttctactgttgcet
aaagtaaacgaagaagacgataatgaggaaaatgcagatgaagcgcaacaatctactact
actgaaacagcagatgtagaagaggtagtcgatgatcagacaccaggcaatgcgattcat
acagaaggtgatgcagaaatggaatctgtagagtttcctgaaaatgatgatcgtattgat
atcagacaagattttatggatagagtgaatgaagatatcgagagtgcttcagataatgaa
gaagatagtgatgaataa

Sequence 264
VSCTMDGDGAAAMRYTEARMTKITLELLRDINKDTIDFIDNYDGNEREPSVLPARFPNLL
VNGAAGIAVGMATNIPPHNLTEVIDGVLSLSKNPDITINELMEDIQGPDFPTAGLVLGKS
GIRRAYETGRGSIQMRSRAEIEERGGGRQRIVVTEIPFQVNKARMIEKIAELVRDKKIDG
ITDLRDETSLRTGVRVVIDVRKDANASVILNNLYKQTPLOQTSFGVNMIALVNGRPKLINL
KEALIHYLEHQKTVVRRRTEYNLKKARDRAHILEGLRIALDHIDEIITTIRESDTDKIAM
ASLQERFKLTERQAQAILDMRLRRLTGLERDKIESEYNELLEYIKELEEILADEEVLLQL
VRDELTEIKERFGDERRTEIQLGGLEDLEDEDLIPEEQIVITLSHNNYIKRLPVSTYRSQ
NRGGRGIQGMNTLDEDFVSQLVTMSTHDYVLEFEFTNKGRVYKLKGYEVPELSRQSKGIPITI
NAIELENDETISTMIAVKDLESEEDYLVFATKOGIVKRSSLSNFSRINKNGKIAINEKED
DELIAVRLTTGNEDILIGTAHASLIRFSESTLRPLGRTAAGVKGISLREGDTVVGLDVAD
SESEDEVLVVTENGYGKRTPVSEYRLSNRGGKGIKTATITERNGNIVCITTVTGEEDLMV
VTNAGVIIRLDVHDISONGRAAQGVRLMKLGDGQFVSTVAKVNEEDDNEENADEAQQSTT
TETADVEEVVDDQTPGNAIHTEGDAEMESVEFPENDDRIDIRQDFMDRVNEDIESASDNE
EDSDE*

Sequence 265

Contig 0463 pos_8889_10175,

is similar to (with p-value 0.0e+00)

>sp:sp|P95689|5YS_STAAU SERYL-TRNA SYNTHETASE (EC 6.1.1.11)
(SERINE--TRNA LIGASE) (SERRS). >gp:gp|Y09924|SASERS_ 1 S.aure
us serS gene. NID: gl835217.
atgttagacattcgtttatttagaaatgaacctgagaaagtgaagagcaaaattgaatta
agaggcgacgatcctaaagttgtcgaccaagttttagaattagatgaacaacgceccgtgaa
ttaatcagtaaaactgaagagatgaaggcgaaaagaaataaagtgagcgaagaaatagct
caaaagaaacgtaataaagaagacgctgatgatgtcattgctgagatgcgtcatttaggt
gatgaaattaaagatatcgataatcaacttaatgaagtagataataaaattagagatatc
ttaattcgtattcctaacttaattaatgaagatgtacctcaaggtgattctgatgaagaa
aacgttgaagttaaaaaatggggtacgccacgtgattttgaatttgaacctaaagcgcac
tgggatttagttgaagaattaaaaatggctgactttgaacgtgctgctaaagtatctggt
gctcgtttcgtatacttaactaaagatggcgcattacttgaacgtgectttaatgaattac
atgttgacaaaacatacaacgcaacatggttatactgaaatgatgacacctcaattagtg
aatgctgatacgatgtttggaacaggtcaattacctaaatttgaagaagatttatttaaa
gttgaaaaagaaggcttatatacgattccaactgcagaagtacctttaacaaacttctat
agagatgaaattattcaaccaggtgtactacctgaattatttacagctcaaactgcatgt
ttccgtagtgaagcaggatcagctggtagagatactagagggttaattcgtttacatcaa
tttgataaagttgaaatggttcgtattgtacaacctgaagattcttgggatgctttagaa
gaaatgacacaaaatgctgaagctattcttgaagaattaggtttaccataccgtcgtgtt
atcttatgtactggcgatattggtttcagtgctagtaaaacatatgatttagaagtttgg
ttaccaagttacaatgattataaagaaatcagttcttgctctaactgtactgatttccaa
gcacgtcgcgcaaatatcagattcaaacgtgatgctgecttctaaaccagaattagtacac
acattaaatggtagtggtttagcagtaggtcgtacatttgcagccatcgttgaaaactat
caaaacgaagatggtacattaacaattcctgaagcattagtaccatttatgggtggcaaa
actaaaattgaaaaaccaatcaaataa
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Sequence 266
MLDIRLFRNEPEKVKSKIELRGDDPKVVDQVLELDEQRRELISKTEEMKAKRNKVSEEIA
QKKRNKEDADDVIAEMRHLGDEIKDIDNQLNEVDNKIRDILIRIPNLINEDVPQGDSDEE
NVEVKKWGTPRDFEFEPKAHWDLVEELKMADFERAAKVSGARFVYLTKDGALLERALMNY
MLTKHTTQHGYTEMMTPQLVNADTMEGTGQLPKFEEDLFKVEKEGLYTIPTAEVPLTNFEY
RDEIIQPGVLPELFTAQTACFRSEAGSAGRDTRGLIRLHQFDKVEMVRIVQPEDSWDALE
EMTONAEAILEELGLPYRRVILCTGDIGEFSASKTYDLEVWLPSYNDYKEISSCSNCTDFEQ
ARRANIRFKRDAASKPELVHTLNGSGLAVGRTFAAIVENYQNEDGTLTIPEALVPFMGGK
TKIEKPIK*

Sequence 267

Contig_0463_pos_12074_12766,

putative peptide of unknown function
atgactcaccttacgtttaaacaaggtgtgaaagagtgtattcccacgttacttggttat
gcaggtgtaggactatcgtttggaattgtggcagtctcccaaaatttcagtgttttagaa
attattttattgtgtctgattatttatgctggtgcagctcaatttattatttgtacatta
gtgattgcaggcaccecctatttctgcaattgtgettacaatacttatcgttaactcectcega
atgttcttattaagtatgactttagcacctaattataagcaatatggattttggaatagg
gtagggcttggaacgttattaacagatgaaacttttggcgttgctataacaccatatgtt
aaaggtgaaaaaattaacgatcgatggctacacggactaaatattactgcttacttattt
tggactgtttcctgtgtaatcggtgeccattttcggagagtatatttcaaatcecctgatgeg
ctcggcctagactttgcaattaccgcaatgtttatttttttatgtatatctcaatttgaa
gggattaagaaatcacgattgagaatatatattgtactcattgtatgtgtgattgtgatg
atgcttcttctaagttcaattctaccttcatacctagcaattttaatagccgcaattgtt
gctgcattgttaggggtggtgatggacaaatga

Sequence 268
MTHLTFKQGVKECIPTLLGYAGVGLSFGIVAVSONFSVLEIILLCLIIYAGAAQFIICTL
VIAGTPISAIVLTILIVNSRMFLLSMTLAPNYKQYGFWNRVGLGTLLTDETFGVAITPYV
KGEKINDRWLHGLNITAYLFWTVSCVIGAIFGEYISNPDALGLDFAITAMFIFLCISQFE
GIKKSRLRIYIVLIVCVIVMMLLLSSILPSYLAILIAAIVAALLGVVMDK*

Sequence 269

Contig 0463 pos_ 13381 14349,

is similar to (with p-value 2.0e-26)
>gp:gp| 298271 |MLCB1779_3 Mycobacterium leprae cosmid B1779,
NID: g2326678.
atgacgaattacacggttaatacattagaactaggtgagtttaaaactgaatctggtgaa
acgattgatcatttacgtctacgttatgaacatgtaggacttcctggtcaacccecttgtce
gttgtttgccatgcacttactggcaatcatttaacatacggcacggatgcacaacctggce
tggtggcgagaaatcattgacggtggctacattccagttcatgattatcaatttcttaca
ttcaatgtcattggaagtccatttggttcgagttctaaattaaatgatgataacttccca
gaacatttaacattgagagatattgttagagctattgagttaggtatacaagcattagaa
tttaagaaaattaatattctcattggaggtagtttaggtggtatgcaagcgatggaattg
ctttataatcgtcaattcgaggtggaaaaagcaatcatattagctgctactgataaaacyg
tcctcecttatagtcgtgettttaacgagattgcaagacaagctatacatataggcggtaaa
gaaggtttaagtattgcacgtcaactcggctttctcacgtatcgategtctaaaagttat
gatcaacgttttacaccagatgaagtagtgagctatcaacaacatcaaggtgataagttc
aaagaatatttcgatttaaattgttatttaacactgctagacgtcttagatagtcaccat
ttagatagaggaagagatgatgttgatgaagtctttcagtcgttggaaacgaaagtacta
acaatgggttttattgacgatttgctttatcctgatgatcaagtgagagecttaggagaa
cgttttaaatatcatcgtcatttcttcgtaccagataatgtgggacatgatggttttcett
ctaaattttaatgattgggcgcecctaatttatatcatttcttaaatttgaaacaattccga
cgtaaatag

Sequence 270
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MTNYTVNTLELGEFKTESGETIDHLRLRYEHVGLPGQPLVVVCHALTGNHLTYGTDAQPG
WWREIIDGGYIPVHDYQFLTEFNVIGSPFGSSSKLNDDNFPEHLTLRDIVRATIELGIQALE
FKKINILIGGSLGGMQAMELLYNRQFEVEKAIILAATDKTSSYSRAFNEIARQATHIGGK
EGLSIARQLGFLTYRSSKSYDQRFTPDEVVSYQOHQGDKFKEYFDLNCYLTLLDVLDSHH
LDRGRDDVDEVFQSLETKVLTMGFIDDLLYPDDQVRALGERFKYHRHFEFVPDNVGHDGEL
LNFNDWAPNLYHFLNLKQFRRK*

Sequence 271

Contig 0463 _pos_14578_15504,

putative peptide of unknown function
atgggagtggcgtatgtgttttcaaaaatacaacctaaagcaactattttagcaattatt
tcattattagtagtcgctttagtaacacatgtattacctgttctcggecttgattttatgt
ttatttgcaacgattcceggtattgttttgtggaatcgttecatacaatcattcggaatt
agtgcattagtaacagttgtacttacaacattattaggtaatacatttgtcttaagtatg
atggtcttaatcttattattaagtgcgattatcggacaattacttaaggaaagaacatct
aaagaacgaattctttatatttcaacagcttcattaagtttagttacacttattggatgg
atgttattacaaacattcgataaaattccgacggcagctgtattaattaagcctttaaaa
aatgcaatgcatgaggctttcttaaaaagtggaatcgattcaaactatagacagattctt
gaggaaagtttccgacaaatgacggtccaactccctagttttctaattatagttattttce
atttttgtcttaattaatctgattattacatttccaattttacgcaaatttaaagtagca
acacctatttttaaacctttattcgcatggcaaatgageccgtaatttactatggttttat
cttatagtacttatttgtgtcatgattgcgagtgaaccaagtacgttccaaagcatcgtg
ttaaactttgatgttgtgttatcattagtgatgtacatccaaggattaagtgtcattcac
ttctttggtaaagctaaaagatggccgaactttgcaacaattcttgttatggtagtaggg
acgcttcttacaccggcaacgcatattgttggattacttggggtaattgatttatgtatt
aatttaaagaaaataataaaaaaatga

Sequence 272
MGVAYVEFSKIQPKATILAIISLLVVALVTHVLPVLGLILCLFATIPGIVLWNRSIQSFGI
SALVTVVLTTLLGNTFVLSMMVLILLLSAIIGQLLKERTSKERILYISTASLSLVTLIGW
MLLOTEFDKIPTAAVLIKPLKNAMHEAFLKSGIDSNYRQILEESFROMTVQLPSFLIIVIFE
IFVLINLIITFPILRKFKVATPIFKPLFAWOMSRNLLWFYLIVLICVMIASEPSTFQSIV
LNFDVVLSLVMYIQGLSVIHFFGKAKRWPNFATILVMVVGTLLTPATHIVGLLGVIDLCI
NLKKIIKK*

Sequence 273

Contig 0463 pos_15515 17500,

is similar to (with p-value 0.0e+00)
>sp:sp|P37484|YYBT BACSU HYPOTHETICAL 74.3 KD PROTEIN IN RPL
I-COTF INTERGENIC REGION. >gp:gp|D26185|BAC180K 10 B. subtil
is DNA, 180 kilobase region of replication origin. NID: g467
326. >gp:gpl299124|BSUB0021 156 Bacillus subtilis complete g
enome (section 21 of 21): from 3999281 to 4214814. NID: g263
6442.
gtgattagaggtggaagaatgaaccgtcaatccactaaaaaagctttgctcataccgttt
attttaatggtgctcactgctatagcacttgtegeecgtgtggtttatttttaaccaacta
gtggcaggtattgctacagctatacttattgtgatgattattattagtggcgtgttattg
agaaaagcatttctaaaaatggataattatgtggatgatttaagtggtcacatctcggea
agtagtaacaaggcgattaagcacttgcctatagggatgattgtgttagatgaagataat
cacattgagtggatgaaccaatttatgacagatcacattgaaacgaatgtgatttctgaa
aatgtcaatgaagtcttccctaacatattaaaacaactggaaaaagttcaagaagtagaa
atagaaaacaacaattattactatcatgtacgatattcagaaaacgagcattgtttatac
ttctttgatatgactgaaactgaacgtacaaacgaactatatgaagattcaaaaccgatt
attgcaacaatatttttagataattacgatgaaatcactcaaaacatgaacgatacacaa
cgttctgaaattaactctatggtgacacgtgtgattagtcgttgggcacaggattacaat
atttacttcaaacgttacaactcagatcaatttgtagcttactttaaccaaaaaatattg
gctgaattagaagattctaattttgaaatcttaagccaattaagagaaaagagtgtgggt
taccgcgcacaactaacattaagtattggtgtaggtgaaggtactgagaaccttattgat
ttaggtgaattatcacaatctggtttagacctcgecgttaggtcgtggtggtgaccaagtt
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gcaattaagaatatgaacggcaatgtaagattctatggtggtaagactgaccctatggaa
aaacgtacgcgtgtacgtgcgegtgtgatttcacatgeccctcaaagatattcttactgaa
ggcgataaagttatcgttatgggacataagcgaccagatttagatgctataggtgcaget
atcggagtttcgcgctttgcatcaatgaataatttagaggecatttatcgttcttaatgat
tctgatattgatccgacattacgtegtgttatggacgagattgataagaaaccggaacta
aaagaacgctttgtaacatcggatgaggcttgggatatgatgacttctaagacgactgtc
gttgttgtagatacacataaacctgaaatggtcttagatgaaaatgtcttaaataaagca
aaccgcaaagtagtcattgatcatcatagacgtggcgaaagectttatttcaaatccatta
cttgtgtatatggaaccttacgctagctcaactgctgagctcgtaacggaattactagaa
tatcaaccaactgaacagagattgactcgtttagaatcaactgtcatgtatgcaggtatt
atagtagatacaagaaactttactttaagaacaggttccagaacatttgatgccgcaagt
tatttacgtgcacatggcgctgatacaatcttaacgcagcatttcttaaaagatgatgte
gatacgtatatcaatcgttcagaattgataagaacagttaagatacaagatcaaggtgta
gccattgcacatggttcagatgataaaatttatcatcctgtaacggttgcacaagetgece
gacgagttgttaagtttagaaggcattgaagcatcttatgtagtagctaaacgtgaagac
aacctgatcggtatctcagcacgttcattaggttccataaatgttcaattaacaatggaa
gcgttaggtggcggtggccatctgacaaatgctgcgacacaaataaaaggtgcgacaata
gatgaagcaatagaacaattacaacaagcaattacagaacaaatgagtaggagtgaagac
gcatga

Sequence 274 .
VIRGGRMNRQSTKKALLIPFILMVLTAIALVAVWFIFNQLVAGIATAILIVMIIISGVL
RKAFLKMDNYVDDLSGHISASSNKAIKHLPIGMIVLDEDNHIEWMNQFMTDHIETNVISE
NVNEVFPNILKQLEKVQEVEIENNNYYYHVRYSENEHCLYFFDMTETERTNELYEDSKPI
IATIFLDNYDEITQONMNDTQRSEINSMVTRVISRWAQDYNIYFKRYNSDQEVAYENQKIL
AELEDSNFEILSQLREKSVGYRAQLTLSIGVGEGTENLIDLGELSQSGLDLALGRGGDQV
ATKNMNGNVRFYGGKTDPMEKRTRVRARVISHALKDILTEGDKVIVMGHKRPDLDAIGAA
IGVSRFASMNNLEAFIVLNDSDIDPTLRRVMDEIDKKPELKERFVTSDEAWDMMT SKTTV
VVVDTHKPEMVLDENVLNKANRKVVIDHHRRGESFISNPLLVYMEPYASSTAELVTELLE
YQPTEQRLTRLESTVMYAGIIVDTRNFTLRTGSRTFDAASYLRAHGADTILTQHFLKDDV
DTYINRSELIRTVKIQDQGVAIAHGSDDKIYHPVTVAQAADELLSLEGIEASYVVAKRED
NLIGISARSLGSINVQLTMEALGGGGHLTNAATQIKGATIDEAIEQLOQATITEQMSRSED
A*

Sequence 275

Contig 0463 _pos_18114 19523,

is similar to (with p-value 0.0e+00)

>gp:gp|AF045058 |AF045058_1 Bacillus mojavensis DnaC replicat
ive helicase (dnaC) gene, partial cds. NID: g3282820.
atggatggaatgtatgagcaaaatcaaatgccgcatagcaatgaagctgaacaatctgtce
ttaggtgccattattatagatccagaactcattaatactactcaggaagtcttgettcect
gagtcgttttatagaggcgcccatcaacatatttttcgagcaatgatgcacctaaatgag
gataataaagaaattgatgttgtcacattgatggatcaattatcaagtgaaggtagctta
aacgaagcgggtggccctcaatatctcgeccgaactatcgacgagtgtaccgacaacgega
aatgttcagtactatacggatatcgtttttaaacatgcgttgaaacggaaacttattcaa
accgctgatagtatagcgaatgatggctataatgatgaattagaattagatacgatttta
agtgacgccgaacgacgtattttagaactatcttctacaagagaaagtgatggttttaaa
gatattagagatgtcttaggacaggtatatgaaaccgcagaagaactcgaccaaaatagt
ggtcaaacaccaggtattccaactggttatcgtgacttagaccaaatgactgctggtttt
aatcgtaatgatttaattattctagcggcacgtccttcagtaggtaagactgectttgece
ttaaatattgcgcaaaaggttgccacacatgaagatatgtatactgtcggtatcttctca
cttgagatgggcgccgaccaattggcgacacgtatgatttgtagttcectggtaacgttgat
tccaatcgtttaagaactgggacgatgactgaagaagattggagtcgctttacgattgeg
gtaggtaagctatcacgaactaaaatcttcatagacgatacgccaggtatcecgtatcaat
gatttacgttctaaatgtcgtcgactcaaacaagagcacggtcttgatatgattgtgatt
gattatctacaattgattcaaggaagcggatcacgtttctcagataaccgtcaacaagaa
gtttcggagatttcacgtacacttaaggcgattgcacgtgaattagaatgtccagttatt
gcactgagtcagctatcacgtggcgttgaacagcgacaagacaaacgtcctatgatgagt
gatattcgtgaatctgggtctatagaacaagatgccgacatcgtegetttcttgtatcegt
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gatgattattataatcgtggtgaaggtgatgaagatgatgacgatgctgacgatgctggt
tttgaaccacagacaaatgatgataacggtgaaattgaaatcatcatcgccaagcagegt
aatggtccaacaggtactgtgaaacttcactttatgaaacaatacaataaatttacagat
attgattatgctcatgcagatatgtcataa

Sequence 276
MDGMYEQNOMPHSNEAEQSVLGAIIIDPELINTTQEVLLPESFYRGAHQHIFRAMMHLNE
DNKEIDVVTLMDQLSSEGSLNEAGGPQYLAELSTSVPTTRNVQYYTDIVFKHALKRKLIQ
TADSIANDGYNDELELDTILSDAERRILELSSTRESDGFKDIRDVLGQVYETAEELDQNS
GQTPGIPTGYRDLDQMTAGFNRNDLITLAARPSVGKTAFALNIAQKVATHEDMYTVGIFS
LEMGADQLATRMICSSGNVDSNRLRTGTMTEEDWSRFTIAVGKLSRTKIFIDDTPGIRIN
DLRSKCRRLKQEHGLDMIVIDYLQLIQGSGSRFSDNRQQEVSEISRTLKAIARELECPVI
ALSQLSRGVEQRODKRPMMSDIRESGSIEQDADIVAFLYRDDYYNRGEGDEDDDDADDAG
FEPQTNDDNGEIEIIIAKQRNGPTGTVKLHFMKQYNKFTDIDYAHADMS *

Sequence 277

Contig 0463 pos 19769 _C,

is similar to (with p-value 3.0e-77)
>sp:sp|P29726| PURA BACSU ADENYLOSUCCINATE SYNTHETASE (EC 6.3
.4.4) (IMP--ASPARTATE LIGASE). >gp:gp|M83690|BACADESYN 1 Bac
illus subtilis adenylosuccinate synthetase (purA) gene, comp
lete cds. NID: gl42442.
gtggttaaacgagaaaaacttggaggtgctcatatgtcatcaatcgtagtagttgggaca
caatggggagacgaaggtaaaggtaaaataacagactttttagcagagcaagcagacgta
attgctagattttctggtggtaacaatgcgggacatacgattcaatttggtggagaaact
tacaaattacacttagtaccatcaggtatcttttataaagataaattagcagtaatcggt
aacggtgtagttgtagatccagtcgcattattaaaagaattagatgggttaaatgaacgt
ggcatttcaactgacaacctacgcatctcaaatcgcgcacaagtcattttaccttatcac
ctagctcaagacgaatatgaagaacgtcgtcgtggcgataataaaatcggtacaacgaaa
aaaggtattggcccagcatacgtagataaagcacaacgtatcggtattcgcatggcagat
ttattagaaaaggaaacattcgaacgccgacttaaagaaaatattgaatataaaaatgca
tactttaaaggcatgtttaacgaaacttgtccaacattcgatgaaatctttgacgaatac
tatgctgcaggtcaacgtttaaaagactatgtgacagacacagc

Sequence 278
VVKREKLGGAHMSSIVVVGTQWGDEGKGKITDFLAEQADVIARFSGGNNAGHTIQFGGET
YKLHLVPSGIFYKDKLAVIGNGVVVDPVALLKELDGLNERGISTDNLRISNRAQVILPYH
LAQDEYEERRRGDNKIGTTKKGIGPAYVDKAQRIGIRMADLLEKETFERRLKENIEYKNA
YFKGMENETCPTFDEIFDEYYAAGQRLKDYVTDTA

Sequence 279

Contig 0463 pos_18985 18680,

is similar to (with p-value 2.0e-31)

>gp:gp|AF045058 |AF045058_1 Bacillus mojavensis DnaC replicat
ive helicase (dnaC) gene, partial cds. NID: g3282820.
atgaagattttagttcgtgatagcttacctaccgcaatcgtaaagcgactccaatcttcet
tcagtcatcgtcccagttcttaaacgattggaatcaacgttaccagaactacaaatcata
cgtgtcgccaattggtcggecgeccatctcaagtgagaagataccgacagtatacatatcet
tcatgtgtggcaaccttttgecgcaatatttaaggcaaaggcagtcttacctactgaagga
cgtgccgctagaataattaaatcattacgattaaaaccagcagtcatttggtctaagtca
cgataa

Sequence 280
MKILVRDSLPTAIVKRLQSSSVIVPVLKRLESTLPELQITRVANWSAPISSEKIPTVYIS
SCVATFCAIFKAKAVLPTEGRAARIIKSLRLKPAVIWSKSR*

Sequence 281

Contig 0463 pos 11710 10706,
is similar to (with p-value 2.0e-89)
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>sp:sp|P09978 | PHLC_STAAU PHOSPHOLIPASE C PRECURSOR (EC 3.1.4
.3) (BETA-HEMOLYSIN) (BETA-TOXIN) (SPHINGOMYELINASE). >pir:p
ir|S15766|S15766 beta-hemolysin - Staphylococcus aureus >gp:
gplX13404|SAHLB 2 Staphylococcus aureus hlb gene for beta-he
molysin. NID: g46586.
atgaaacgaggtgtaacaatattgaattggcaacgtaaatgtatactaactactttgttg
gttttaagtagtttatttttagtattttcgactatcacatatgcgagtgaacgtgatttt
aaagacagtcttaaaatcactacacataacgtgtatttcttacctactgctatctaccct
aattggggacaatctcagcgcgctgatttaatttcaaaagcagattacattcaaaatcaa
gatgtcgtgattctaaatgaattatttgataaaaaagcttcaaaaagattgttaacacgt
ctacattcacagtacccttatcaaacacctatcgttggtaaaggtacagaaggttggcaa
aatacttctggtacttatagaaaaattaaaaaagtaagtggtggcgttggtattgtgagt
aaatggcctatcgtacaacaagaacaacatatttataaaaaaggttgtggggctgatatg
gcaggtaataaaggctttgcctacattaaaattaataagaatggcaaataccaccatatt
atcggaacacatctacaagctgaagatccaacatgctttaaaggaaaagataaagacatt
agacagagtcaaatgagtgaaattaaacagtttatcaaagacaagaatatccctaaaaat
gaacccgtctatatcggtggtgacttaaatgtcattaaagattcagatgaatatcaacaa
atggcaaataacttaaatgtttcattacctactcaattcgatggtaatgcatatagttgg
gatactagcagtaatagtattgcgaaatataattatcctaaattagaacctcaacactta
gattatattttattagatcatgaccatgcacaaccaagctcatggcataatgatacacat
agagtgaagtcaccagaatggtccgtgaaatcttggggaaaaacatacaaatacaatgat
tactcagatcattacccactctcaggctatgcatcaaatgaatag

Sequence 282
MKRGVTILNWQRKCILTTLLVLSSLFLVFSTITYASERDFKDSLKITTHNVYFLPTAIYP
NWGQSQRADLISKADYIQNQDVVILNELFDKKASKRLLTRLHSQYPYQTPIVGKGTEGWQ
NTSGTYRKIKKVSGGVGIVSKWPIVQOEQHIYKKGCGADMAGNKGFAYTKINKNGKYHHT
IGTHLQAEDPTCFKGKDKDIRQSOMSEIKQFIKDKNIPKNEPVYIGGDLNVIKDSDEYQQ
MANNLNVSLPTQFDGNAYSWDTSSNSIAKYNYPKLEPQHLDYILLDHDHAQPSSWHNDTH
RVKSPEWSVKSWGKTYKYNDYSDHYPLSGYASNE*

Sequence 283
Contig 0463 _pos_4418 3897,
is similar to (with p-value 7.0e-52)
>sp:sp|P12012|GNTP_BACSU GLUCONATE PERMEASE. >pir:pir|A26190
|A26190 gluconate permease - Bacillus subtilis >gp:gp|ABO00S55’
54 |AB005554_2 Bacillus subtilis genomic DNA, 36 kb region be
tween gnt and iol operons. NID: g2280496. >gp:gp|J02584|BACG
NT 3 B.subtilis (gluconate operon) gntR, gntK and gntP genes
encoding gnt repressor, gluconate kinase and permease, and
gntZ gene. NID: gl43013. >gp:gp|Z299124|BSUB0021 112 Bacillus
subtilis complete genome (section 21 of 21): from 3999281 t
o 4214814. NID: g2636442.
atgcttatcgcagtgatatttgcaatctttacaatgggaatgaagcaacaacggaaaatg
gaagacattatgaaatcagttacgcatgctatttatccaatcggcatgatgttactcatce
atcggtggtggtggtacatttaaacaagtgctcatcgatggtggcgtaggtgatacaatc
gctaagatgtttgaaggaacaagcatgtcgcccattttattagcatggattgtagetgea
gtcttaaggatttcattaggatcagctacagttgctgceccgtatcaacaacaggcattgtg
ttaccacttttagaacattcagatgttaatgtagctttggtcgttcttgcaataggtgca
ggtagcgtaattctctctcacgtcaatgatgctggattctggatgtttaaagaatattte
gggctgacagttaaagaaacatttttaacatggtcgttattagagacaattatttcagta
tctggtattttatttattttatttatcagtttatttgtatag

Sequence 284
MLIAVIFAIFTMGMKQORKMEDIMKSVTHAIYPIGMMLLIIGGGGTFKQVLIDGGVGDTI
AKMFEGTSMSPILLAWIVAAVLRISLGSATVAAVSTTGIVLPLLEHSDVNVALVVLAIGA
GSVILSHVNDAGFWMFKEYFGLTVKETFLTWSLLETIISVSGILFILFISLEV*

Sequence 285
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Contig 0463 pos_3576_2782,
is similar to (with p-value 0.0e+00)
>sp:spliQ05852|GTAB_BACSU UTP--GLUCOSE-1-PHOSPHATE URIDYLYLTR
ANSFERASE (EC 2.7.7.9) (UDP-GLUCOSE PYROPHOSPHORYLASE) (UDPG
P) (ALPHA-D-GLUCOSYL-1-PHOSPHATE URIDYLYLTRANSFERASE) (URIDI
NE DIPHOSPHOGLUCOSE PYROPHOSPHORYLASE). >pir:pir|A40650|A406
50 UTP--glucose-l-phosphate uridylyltransferase (EC 2.7.7.9)
- Bacillus subtilis >gp:gp|L12272|BACGTABX 1 Bacillus subti
lis UDP-glucose pyrophosphorylase (gtaB) gene, complete cds.
NID: g289286. >gp:gp|Z22516|BSLYTGTA 3 B.subtilis lytR, orf
X, and gtaB genes. NID: g405620. >gp:gpl|Z99122|BSUB0019 64 B
acillus subtilis complete genome (section 19 of 21): from 35
97091 to 3809700. NID: g2636029.
atgccaaaagaaatgttaccaatattagataaaccaacaattcaatatattgtagaagaa
gcttttaatgcaggaatagaagatattattatagtgactggcaagcataaacgtgcaatt
gaggatcactttgacaatcaaaaagaactagagatagtacttgaaagtaaaggaaaagca
gatttacttgaaaaagtacaatattcaacagatttagctaatattttttacgtgcgacaa
aaagaacaaaaagggctaggacatgcaattcatactgcaaaacagtttataggtaacgaa
ccatttgcagtgttattaggagatgacattgtagagtctgatacaccagctattaaacaa
ttaatggatgtttatgaagaaacaggccattcagtaataggtgttcaagaagtgccagaa
tctgatacacatcgctatggtgtgattgatccttctgctaaagagggaagtcgatatgaa
gtacgtcaatttgtagaaaagccgaaacaaggtactgccccegtctaatttagcaatcatg
ggtcgttatgtattaacaccagaaatttttgattatcttgaaacacaacaagaaggtgct
ggaaatgaaattcaattaactgatgcgattgaacgaatgaatagcaaacaacaagtgtat
gcatatgattttgagggtaatcgttatgatgttggagaaaaattagggtttgttaaaaca
acgattgaatatgctttaaaagatccagaaatgagtcaagacttaaaagcattcattaaa
caactagatatttaa

Sequence 286
MPKEMLPILDKPTIQYIVEEAFNAGIEDITIIVTGKHKRAIEDHFDNQKELEIVLESKGKA
DLLEKVQYSTDLANIFYVROQKEQKGLGHAIHTAKQFIGNEPFAVLLGDDIVESDTPAIKQ
LMDVYEETGHSVIGVQEVPESDTHRYGVIDPSAKEGSRYEVRQFVEKPKQGTAPSNLAIM
GRYVLTPEIFDYLETQQEGAGNEIQLTDAIERMNSKQQVYAYDFEGNRYDVGEKLGFVKT
TIEYALKDPEMSQDLKAFIKQLDI*

Sequence 287

Contig 0464 pos_1580_2050,

is similar to (with p-value 4.0e-35)
>sp:sp|Q02134|HIS7 LACLA IMIDAZOLEGLYCEROL-PHOSPHATE DEHYDRA
TASE (EC 4.2.1.19) (IGPD). >pir:pir|G45734|G45734 HisB - Lac
tococcus lactis subsp. lactis >gp:gplU92974|LLU%2974 6 Lacto
coccus lactis unknown gene, partial cds, and HisC (hisC), un
known, HisG (hisG), unknown, HisB (hisB), unknown, HisH (his
h), HisA (hisA), HisF (hisF), HisIE (hisIE), unknown, unknow
n, LeuA (leuAh), LeuB (leuB), LeuC (leuC), LeuD (leuD), unkno
wn, IlvD (ilvD), IlvB (ilvB), IlvN, IlvC (ilvC), IlvA (ilvA)
;, AldB (aldB) and aldR (aldR) genes, complete cds. NID: g256
5137.
atgttaacgctatttacttttcatagtggattaactttatctattgaggccactggagat
acgtatgttgatgatcatcatataactgaagatataggtatagttattggacaattactt
cttgaattaataaagactcaacaaagttttacaagatatggttgctcatatgtacccatg
gatgaggcgcttgctcgaacagtagtggacattagtggtcgtccatatttctcatttaat
agcaagttgagcgctcaaaaggtaggaacttttgacactgaactagttgaagaatttttt
agagcattgataattaatgcgcgattaaccgttcacattgacttattaagaggtggaaat
acacatcatgagattgaggcaatatttaaatcttttgcaagagcattaaagatttctctt
gcacaaaatgaagatggacgtattccatcgtctaaaggagtaattgaatga

Sequence 288
MLTLFTFHSGLTLSIEATGDTYVDDHHITEDIGIVIGQLLLELIKTQQSFTRYGCSYVPM
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DEALARTVVDISGRPYFSFNSKLSAQKVGTFDTELVEEFFRALIINARLTVHIDLLRGGN
THHEIEAIFKSFARALKISLAQNEDGRIPSSKGVIE*

Sequence 289
Contig 0464 _pos_2149_2625,
is similar to (with p-value 1.0e-29)
>sp:sp|Q02132|HIS5 LACLA AMIDOTRANSFERASE HISH (EC 2.4.2.-).
>pir:pir|I45734|145734 HisH - Lactococcus lactis subsp. lac
tis >gp:gp|U92974|LLU%2974 8 Lactococcus lactis unknown gene
, partial cds, and HisC (hisC), unknown, HisG (hisG), unknow
n, HisB (hisB), unknown, HisH (hish), HisA (hisA), HisF (his
F), HisIE (hisIE), unknown, unknown, LeuA (leuA), LeuB (leuB
), LeuC (leuC), LeuD (leuD), unknown, IlvD (ilvD), IlvB (ilv
B), IlvN, IlvC (ilvC), IlvA (ilvA), AldB (aldB) and aldR (al
dR) genes, complete cds. NID: g2565137.
gtgcaaaaagctgaagctatcgtacttccaggtgttggacattttcaggatgcgatgcecat
tctatagaagaaaaaagcattaaagatatgcttaaaaatatacatgataaaccgataatt
ggaatatgtttaggtatgcaattactttttcaacatagcgcagaaggtgacgttagtgga
ttggaacttgtcccgggaaatatagtgccaatccaatcatctcatcectattectecatttyg
ggttggaatgaattaaagagtacacatcccttactgcaaagtgatgtgtattttgttcat
tcatatcaagcagaaatgtcagaatatgtagtagcttatgctgactatggtacaaagatt
ccgggagtcattcaataccgaaattatataggtatccagtttcatecctgaaaaaagtgga
acgtatggattagagattctaaatcaagcgcttaaaggagggtttattaatgattga

Sequence 290
VQKAEAIVLPGVGHFQDAMHSIEEKSIKDMLKNIHDKPIIGICLGMQLLFQHSAEGDVSG
LELVPGNIVPIQSSHPIPHLGWNELKSTHPLLOSDVYFVHSYQAEMSEYVVAYADYGTKI
PGVIQYRNYIGIQFHPEKSGTYGLEILNQALKGGFIND*

Sequence 291

Contig 0464 _pos_3334_4077,

is similar to (with p-value 5.0e-69)
>sp:spl034727|HIS6_BACSU HISF PROTEIN (CYCLASE). >gp:gplZ991
21{BSUB0018 173 Bacillus subtilis complete genome (section 1
8 of 21): from 3399551 to 3609060. NID: g2635827. >gp:gpl|AFO0
17113|AF017113 41 Bacillus subtilis 300-304 degree genomic s
equence. NID: g2618830.
gtgattccatgtttagatgttaaagatggacgcgtcgtaaagggtatccagttccagtca
ttaagagatatcggtaatccagttgatttggectctttattataatgaageccggtgecagat
gaactagtctttcttgatatttcgaagacggaagcaggacatgatcttatgatagaagtyg
atagaagcaacggcaaaacaattatttatccctttaacagtaggaggagggattcaaaat
ttagatgatattacgcaactattaaatcacggagcagataaaatatcactcaattcaagc
gctttaaaacatccagaattaattcgacaagcaagcgagaaatttggtcgtcaatgtatt
tgtattgctattgatagcttttatgataaagacagaaaggattatttctgtactacgcac
ggtggtaaaaaattaactgatgtcagggtatatgattgggtacaagaagtagagctttta
ggtgctggggaattgcttataactagcatgcatcatgatggaatgaaacaaggttttgat
attgaacatttagcaaaaattaaacaattagttaatattccgattattgectctgggggt
ggaggaaatgcacaacattttgttgaactatttcaacaaacagatgtttcggcaggttta
gcggcaagtattttacatgatcaagaaactacagtggcagaaattaaagataaaatgcegt
gaaggaggtatccttgtgagatga

Sequence 292
VIPCLDVKDGRVVKGIQFQSLRDIGNPVDLALYYNEAGADELVFLDISKTEAGHDLMIEV
IEATAKQLFIPLTVGGGIQNLDDITQLLNHGADKISLNSSALKHPELTIRQASEKFGRQCT
CIAIDSFYDKDRKDYFCTTHGGKKLTDVRVYDWVQEVELLGAGELLITSMHHDGMKQGED
IEHLAKIKQLVNIPIIASGGGGNAQHFVELFQQTDVSAGLAASILHDQETTVAEIKDKMR
EGGILVR*

Sequence 293
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Contig_0465_ pos_9467_9787,

putative peptide of unknown function
atgtaccggcgatggtatctttttcaactacagctacttgecttaccactttgetttaatyg
ttaacgcagcatgccaagctgcatgaccacttcctaaaaatactacatcatattgtttca
ttaacactcatcctttcttatttttctatgagatgttttaatgtttgectctagttcttca
aacacatatttcgtttcatcatactcagtcgtatcaaattcttgtggtaagcaacttgaa
attgcttcaaaaacagcttcttgttgttgttgecccattgtcagttaacgtaattatcaac
tgtcgtttatcagattgttga

Sequence 294
MYRRWYLFQLOQLLAYHFALMLTQHAKLHDHFLKILHHIVSLTLILSYFSMRCEFNVCSSSS
NTYFVSSYSVVSNSCGKQLEIASKTASCCCCPLSVNVIINCRLSDC*

Sequence 295

Contig 0465 pos 11617 11937,

putative peptide of unknown function
atgagtgataatacaccaccaataaagaacatcctcattacatcaaagatactaatgttt
ttaaatgcattagattcgaagaagaagattaatcctgaaataggaactaatagtgcgceca
ataaatatcatacctggtatggcattggcattaccaaatatatttgttaatatccataac
gctaggaaagtgatacctaaagctaaaaatacacgtgagaacacccaaggtcttccccac
tcctcggaaacttcattaatatgtggegtegtacgttttgttccagecaataaatacatca
tccgettcatctttggtgtga

Sequence 296
MSDNTPPIKNILITSKILMFLNALDSKKKINPEIGTNSAPINITPGMALALPNIFVNIHN
ARKVIPKAKNTRENTQGLPHSSETSLICGVVREVPAINTSSASSLV*

Sequence 297

Contig 0465 pos 15548 16303,

putative peptide of unknown function
atgtttaaagtagttatttgtgatgatgaaaggattataagagaaggcttaaagcaaatg
gttccatgggaggactatcatttcaccactgtttatactgccaaagacggcgtggaagea
ttgtctttaattcgccaacatcaacctgaactecgtcattactgatatacgaatgectcega
aaaaatggtgttgacctactagatgacatcaaagaccttgattgccagattatcatttta
tcgagttatgacgacttcgaatatatgaaagccggtatacaacatcatgttcttgattat
ttactaaagccagtagaccacactcagttagagcatattctagacatattagttcaaagg
ttattagaacgcccacattctaccaatgatgacgcggcatatcatactgcectttcaacca
ttattaaaaattgattacgatgactattatgtcaatcaaattttgtctcaaatcaagcaa
cattatcacaagaaagtgactgttcttgacttaattaatcctattgatgtaagtgagtca
tacgccatgaggacgtttaaagaacatgtaggcattacgatagttgattatctaaatcgt
tatcgtattttaaaatcattacatcttttagaccagcactacaagcattatgaaattget
gaaaaagtaggtttttctgagtataaaatgttttgctatcattttaaaaaatatttacat
atgtcaccaagtgattataataagcaatcaaaatag

Sequence 298 :
MFKVVICDDERIIREGLKQMVPWEDYHFTTVYTAKDGVEALSLIRQHQPELVITDIRMPR
KNGVDLLDDIKDLDCQIIILSSYDDFEYMKAGIQHHVLDYLLKPVDHTQLEHILDILVOR
LLERPHSTNDDAAYHTAFQPLLKIDYDDYYVNQILSQIKQHYHKKVTVLDLINPIDVSES
YAMRTFKEHVGITIVDYLNRYRILKSLHLLDOHYKHYEIAEKVGFSEYKMEFCYHFKKYLH
MSPSDYNKQSK*

Sequence 299.

Contig 0465 pos 14779 13595,

putative peptide of unknown function
atgcaaacagtcggaattataccttcgccaggtatagcacatcaacatgcaaaaaaaata
attccaaatgttaaacagttattgtcaaagcgtactaaacatagtcaatggaatttcgac
atcaaagtcgatctcatgataggatctgcagaggatgtacatgaaagtgttgaaaaagca
gcacaaattaaagaggaacatcagtgggattacgttgtttgtctgacagatttgcecctagt
atttcagataataaagtggttgtcagcgactttaatagtgacaaacatgttgcaatgcta
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tcattaccgtcactaggttttattgatttgaagcgcaagctagttaaaacgatgacttca
ttgattgaacaattatattataatcaaccgaaagacaaaaatgcgccacatccttttgta
cgcgtgaaggctgtagaacctgacgaagacgccacatcaaaacaacgatatattaatatt
ttatttatcataagttggattcagttaattggtggactgacacgagcaaatcageccttgg
aaaaacatctttaattttaagaaaatcatttcagttgcctttgcaacaggaacttatgte
tcaatattttcaatgccatgggaattaagcgtgatttattcaccgecttcgacttatcata
ttgatggtgattgctatacttgggatggctggatggctattctatgcgecatcaattgatt
gaaaagaaaactgctaaatctcagcgtgtatatcgatatatttataattcaaccacactt
gttacactaagtttgattacactcataaattatgtcattttatatttattgttaatcatc
agtattacactctttgtccctgtggaattatttaatagttggacgagtgcccaatcacaa
tttacgttctcaaattatatgagattgatttggtttgtatcatcattaggacttttaget
ggagctatgggatcaactgttgaaaatgaagagaaaatacgtcgtattacttattcttat
agacaatatcatcgttataaagaagctgagcaagaacaaaaagaacaagaaacttctcgt
gatgtatcacaacaaaatgtcgaacaacaaacttcaagtaaagatgaaaataatgaacaa
tatgaaggtaaaaaacaaggacatagagaggaggatgacgcatga

Sequence 300
MOTVGIIPSPGIAHQHAKKIIPNVKQLLSKRTKHSQWNFDIKVDLMIGSAEDVHESVEKA
AQIKEEHQWDYVVCLTDLPSISDNKVVVSDFNSDKHVAMLSLPSLGFIDLKRKLVKTMTS
LIEQLYYNQPKDKNAPHPFVRVKAVEPDEDATSKQRYINILFIISWIQLIGGLTRANQPW
KNIFNFKKIISVAFATGTYVSIFSMPWELSVIYSPLRLIILMVIAILGMAGWLFYAHQLI
EKKTAKSQRVYRYIYNSTTLVTLSLITLINYVILYLLLIISITLEFVPVELENSWTSAQSQ
FTFSNYMRLIWFVSSLGLLAGAMGSTVENEEKIRRITYSYRQYHRYKEAEQEQKEQETSR
DVSQONVEQQTSSKDENNEQYEGKKQGHREEDDA*

Sequence 301

Contig_ 0465 pos_13580_12489,

putative peptide of unknown function
gtgggtctagtcgtcgectccaggtgttactgaacgecttgcagaaaatctcatacaagaa
atgcctaaaatgttatctacgcattatgatcatcagcaagaatggatttttgatttagtt
actgatccgcttactggttttgctgaatctgtagatgaaatttttgagaaagtagccgat
tatcacgataagagacaatgggattatgtgatagcaattacagatttaccgatgtttget
gacaaacaagtgatggcattagatattaatatggaaaatggtgcagctatattctcatat
ccggcatttggctggecgtccagtaaaaaaacgtttcaagcatgecgatttataatattatt
caagaattaaatgaagctgaacaagaaagtcgtaattatgataataataatcaaatagaa
aattcagtaaaaaaacaatttccgctctctaaaatagacaaagaaacaatatatatgaaa
gaaacagactcttatcacttaagatatttatcaagttcacgttctagaggcatgtttcge
cttgttagtggaatgacatttgcgaataatccattaaatatgatggcaagtttaagtaat
atagtagctattgcatttactacaggtgcatttggacttgtatttacaacgatgtggcaa
atggcttataacttttcaatgtggecgtttatttggaatttcaattattgcgattattgga
atgctaatatggataatgatgtcacatgatttatgggaaccagttaataaaagcaaccat
aagcgtattacttggttatacaatcttacaacaataatgacattgatttttgccattata
atttattatattattctttatttactattcttaattgctgaaatcgtattattgceccatca
ggatttttaggtcagcaagttggattaaaaggtcctgcaggcattgatttatatttaagt
attccatggtttgcagcttcaatttcgacagttgcaggtgcaataggtgectggtttactt
aatgatgaactcattaaagaaagcacatatggatatcgtcagcgtgtaagatacgaagaa
caacgtcgataa

Sequence 302
VGLVVAPGVTERLAENLIQEMPKMLSTHYDHQQEWIFDLVTDPLTGFAESVDEIFEKVAD
YHDKROWDYVIAITDLPMFADKQVMALDINMENGAAIFSYPAFGWRPVKKRFKHAIYNIT
QELNEAEQESRNYDNNNQIENSVKKQFPLSKIDKETIYMKETDSYHLRYLSSSRSRGMFR
LVSGMTFANNPLNMMASLSNIVAIAFTTGAFGLVEFTTMWOMAYNESMWRLEFGISIIATIIG
MLIWIMMSHDLWEPVNKSNHKRITWLYNLTTIMTLIFAIIIYYIILYLLFLIAEIVLLPS
GFLGQQVGLKGPAGIDLYLSIPWFAASISTVAGAIGAGLLNDELIKESTYGYRQRVRYEE
QRR*

Sequence 303
Contig 0465 pos 11648 11019,
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putative peptide of unknown function
atgttctttattggtggtgtattatcactcattagtacaatgattttatatcaatttgtt
acatttagtactgaatcgcaatattatggaattatgactataacagatgcgttcatagta
ggatttgttgaagagcttggaaaagcaactgttgttattttatttattaattatttaaaa
acaaataaaatactcaatggattacttatcggtgctgctgttggtgcagggttcgeggtyg
tttgaatcagctggttatatctttaggtttggatttaatttatttgatggagttaataat
attactgaaatcactatacaaagaggttggacagctttaggtagtcacctcgtttgggcea
gctattgttggtgctgecggecagtaatagtgaaagaaacaaagcatttcgaatgggcgaat
atcatcgataaacgttttatatttttcttttttgtggcagtgacattacacggaatatgg
gatacggaaataacacttttaagtagtggttatttaaaatatatcttattaattatgatt
gcatggctatttatatttatacttatgaaagcagggctaactcaggtgaatcagttgcegt
gatgaatacaatcgtttagaggaaaggtga

Sequence 304
MFFIGGVLSLISTMILYQFVTEFSTESQYYGIMTITDAFIVGFVEELGKATVVILFINYLK
TNKILNGLLIGAAVGAGFAVFESAGYIFRFGENLFDGVNNITEITIQRGWTALGSHLVWA
AIVGAAAVIVKETKHFEWANIIDKRFIFFFEVAVTLHGIWDTEITLLSSGYLKYILLIMI
AWLFIFILMKAGLTQVNQLRDEYNRLEER*

Sequence 305

Contig 0465 pos 11013 10264,

putative peptide of unknown function
atgaaattctgccctcattgtggaaatccgataaaaaaggaacagtcattttgtaataaa
tgtggaaaacatttaaagacatcqgacacaaagaaaaagtgaaaatcaaattgaacatatg
cgtgaacagcaatcgtatatttcttgtgaggaaagacaacatcatgattcaacattttat
aaagaacaaaaacatactggttggctaattgtattatcaattatatttgtcttgttgata
gcagcgctattgtatggtgcgtactatacttacaatcattatattagtgatgagcaaagt
catcaaacaacacagtctcagcaatcaaatgaaagtggtcaaaataaggatcaatccact
ggtccaagcattgatgtttttagtgatgactttgatcaaggttatatgaagtcagcttca
acaagtggatatagaggtgtttataatggaatgacacgtgaagaagttgaagataaattt
ggaacatccaatggttctgtagaaagtttgaagtggagttacgaaaaatatggtgattta
gctgtagcctacgatgataatgaagttgttagegtaggtgtagcacctaatcatatttca
gaagatcaatttttaagtatgtataatgaaccggatgatagaaattcaagccaactcatt
tatgatagtaacaaagataatgacttctctgtgttagctaatgttaaaaatggatatgtt
actgtcattgaaaatgtaaatcaaatttaa

Sequence 306
MKFCPHCGNPIKKEQSFCNKCGKHLKTSTQRKSENQIEHMREQQSYISCEERQHHDSTFEY
KEQKHTGWLIVLSIIFVLLIAALLYGAYYTYNHYISDEQSHQTTQSQQSNESGQONKDQST
GPSIDVESDDFDQGYMKSASTSGYRGVYNGMTREEVEDKFGTSNGSVESLKWSYEKYGDL
AVAYDDNEVVSVGVAPNHISEDQFLSMYNEPDDRNSSQLIYDSNKDNDFSVLANVKNGYV
TVIENVNQI*

Sequence 307

Contig 0465 pos_ 7177 6710,

is similar to (with p-value 8.0e-58)

>gp:gp!AJ000974 |BSPYREYLO 2 Bacillus subtilis pyrE to yloA g
ene region. NID: g2462954. >gp:gp(299112|BsSUB0009 28 Bacillu
s subtilis complete genome (section 9 of 21): from 1598421 t
o 1807200. NID: g2633902.
gtgaaagataaatatccgcaattacgcattaaaatgaaaaaaccggaacttacgttagag
gaacaaggtgagaaatataatcctgctttatggaagaatgatcctaaccaatgttgctac
atacgcaagattaaaccactagaagacgtattatctggtgctgtagcttggatatcaggt
cttagacgagcacaatcaccaacacgagcacatacaaatttcattaacaaagatgaaaga
tttaagtcaattaaagtgtgtcccttaatctattggacagaagaagaagtatggtcttat
atacgtgataaggatttaccatataatgaattacatgatcaaaattatccaagtattggt
tgtattccatgtacatcacccgtatttgattctaatgattcacgtgctggtecgttggtee
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aattctagtaagactgaatgtggattacatgtagctgataaaccataa

Sequence 308
VKDKYPQLRIKMKKPELTLEEQGEKYNPALWKNDPNQCCYIRKIKPLEDVLSGAVAWISG
LRRAQSPTRAHTNFINKDERFKSIKVCPLIYWTEEEVWSYIRDKDLPYNELHDONYPSIG
CIPCTSPVFDSNDSRAGRWSNSSKTECGLHVADKP*

Sequence 309

Contig 0465 pos 2817 2065,

is similar to (with p-value 1.0e-71)
>sp:sp|P29928 | SUMT BACME UROPORPHYRIN-III C-METHYLTRANSFERAS
E (EC 2.1.1.107) (UROGEN III METHYLASE) (SUMT) (UROPORPHYRIN
OGEN III METHYLASE) (UROM). >pir:pir|A42479|A42479 S-adenosy
1-L-methionine uroporphyrinogen III methyltransferase - Baci
llus megaterium >gp:gp|M62881|BACCOBA 1 Bacillus megaterium
S-adenosy-L-methionine:uroporphyrinogen III methyltransferas
e (COBA) gene, complete cds. NID: gl42694.
gtggttcatatggggaaagtatatttagttggagctggacctggtgatccagaattaata
acgttaaaaggtttaaaagccattaaagaagccgatgtcatcctttatgaccgacttgta
aataaagaaatacttaattatgcttctecttctactaagttcttctattgeggtaaggat
cctcacaggcactccttaccgcaggaagaaacaaataaaatgatggtaaccttagceccaaa
aaagggcacatagttacacgtttaaagggtggcgatccatttgtttttggacgtggecgga
gaagaagcagaggaattagcatgtcataatatccactttgaaattatacctggaattcca
gtaacacatcgtgattatagttcttctgtagcatttgtaactgcagtgaataaacctggt
atggataaaggcaaatactggcaacatttggccaatggtcctgaaactttatgtatttat
atgggggttaagagactcagtgaaatttgtgagttgttaatacaatatggtcgttcgtca
gaaacaccagtagctctcgtgcatatgggaacgtcaaaacagcaaatgacagtgactggg
acactcgatacaattcaagaacgagcacatcatattcagaatccagcaatgattattgta
ggcgaagtggttaagatgagagaaaaaattaattggtttgtagaacaggcaactgttcaa
aatgaaacgttaacggaaatgtcatcaacttag

Sequence 310
VVHMGKVYLVGAGPGDPELITLKGLKAIKEADVILYDRLVNKEILNYASPSTKFFYCGKD
PHRHSLPQEETNKMMVTLAKKGHIVTRLKGGDPEFVFGRGGEEAEELACHNIHFEIIPGIP
VTHRDYSSSVAFVTAVNKPGMDKGKYWQOHLANGPETLCIYMGVKRLSEICELLIQYGRSS
ETPVALVHMGTSKQOMTVTGTLDTIQERAHHIQNPAMI IVGEVVKMREKINWEVEQATVQ
NETLTEMSST*

Sequence 311

Contig 0465 pos 1984 1379,

is similar to (with p-value 4.0e-19)

>gp:gp|AJO00974 |BSPYREYLO 8 Bacillus subtilis pyrE to yloA g
ene region. NID: g2462954. >gp:gplZ99112|BSUB0009 34 Bacillu
s subtilis complete genome (section 9 of 21): from 1598421 t
o 1807200. NID: g2633902.
atgcccttaatgattgatttaagtaacaagaaagtcgtcattgtaggtggaggtaaagtg
gcaacacgtcgtgctaaaactttattagcttatacaaaacatattcatgttgtaagtcca
acaattaccgatacattacaaaaatatctagaaacgaagcaaatcacttatgaaaagaaa
cacttcgaaccacaagatgttgagaatgctgatgtggtcatcgcggctactaatcaatct
gatgttaacaacgatgtgggggcagctttgtctaagaacgtattatttaatcatgcagga
caagcagacctaggtaatgtaacgttccctaatttcttaaaaagagataaattaacaata
agtgtatcaactgatggtgcaagtcctaaattaggtcaacgaattattaaagatttaaaa
gatacatacaatgaagactattcaatgtatattcagtttttatatgaaagtagacaatat
attaaatcacttaaaattgagccatctgataaacaagcgttactcgagcaaattttgtca
gacaaatatttagatgagaagaagcaacaagatttcatccgatggctaaaatcacaagtc
aaatga

Sequence 312
MPLMIDLSNKKVVIVGGGKVATRRAKTLLAYTKHIHVVSPTITDTLOKYLETKQITYEKK
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HFEPQDVENADVVIAATNQSDVNNDVGAALSKNVLENHAGQADLGNVTFPNFLKRDKLT I
SVSTDGASPKLGQRIIKDLKDTYNEDYSMYIQFLYESRQYIKSLKIEPSDKQALLEQILS
DKYLDEKKQODFIRWLKSQVK*

Sequence 313

Contig 0465 pos_1292 459,

putative peptide of unknown function
atgggatttggcgcttcatcgtcatcaatattattaacttacggtatagcaccggcagta
gtgtcagcaaccgttcatttttctgaaattgcaacaacagctgcatctgggacatcacat
tggagatttgataatgttcataaaccaacaatgttgaagttagctatacctgggtcaata
agcgcctttatcggtgcaggtgttttgacatttattcatggtgattatattaaaccatte
attgctttattcttgttaagtatgggattttatattttgtatcaatttctatttaaacgt
gcacatgaacatcatcatcatgtgggaaatttgagtagttttaaagtaattccacaaggt
tttgtggcaggatttttagacgcaatcggtggtggtggttggggaccggttaatacgecg
ctcctgctttcaagtaaaaaaattcaaccacgatatgcgattggaacagtctcagcaagt
gaattttttgttacgtcatctgcegetttaagtttecattatctttttaggagtcactcaa
attaattggtttgctgtaattgectttaagtctcggtggaatggtagcagcacctatttca
gcgtatttagttaaagtgttacccattaacattcttgecaatttgtgtcggtggtttaatt
atttttacaaatagtaatgcattattaagctattttgtaaaagataacactatttcaaat
acagttcgattcattattattcttgcaattattattttgcttgtttttcaagtcgttcga
aacaagaaattgtctttttcttataagaaaagccgagtaaacaaatataattaa

Sequence 314
MGFGASSSSILLTYGIAPAVVSATVHFSEIATTAASGTSHWREFDNVHKPTMLKLAIPGSI
SAFIGAGVLTFIHGDYIKPFIALFLLSMGFYILYQFLFKRAHEHHHHVGNLSSFKVIPQG
FVAGFLDAIGGGGWGPVNTPLLLSSKKIQPRYAIGTVSASEFFVTSSAALSEFIIFLGVTQ
INWFAVIALSLGGMVAAPISAYLVKVLPINILAICVGGLIIFTNSNALLSYFVKDNTISN
TVRFIIILAITILLVFQVVRNKKLSFSYKKSRVNKYN*

Sequence 315

Contig_0465 pos_0_435,

is similar to (with p-value 7.0e-26)

>gp:gp|AJO00974 |BSPYREYLO 4 Bacillus subtilis pyrE to yloA g
ene region. NID: g2462954., >gp:gpl|Z99112|BSUB000S9 30 Bacillu
s subtilis complete genome (section 9 of 21): from 1598421 t
o 1807200. NID: g2633902.
atgtctaacaatgaaacaataaccaattatacaattaaacctcatggaggagaactcatc
aatcgtgttgttgaaggaaacgaacgtgaacgtttgattgaggaagcattaaattttaaa
ccgattactttaaatccttggggaatatcggatctagagectcataggtattggeggattt
agtccccttacaggatttatgaacaaggaagactacactaaggttatagaggaaacacat
ttaagcaatggcttagtttggagtattcctatcactttacctgtaacagaatccgaagcea
gataaacttgaaataggtgatgatattgctttatatggtgaagatggtcagttatatgga
acgcttaaattagaagaaaagtacacatatgataaagaaaaagaagcgcgtttggtgtac
ggaactactgaagaa

Sequence 316
MSNNETITNYTIKPHGGELINRVVEGNERERLIEEALNFKPITLNPWGISDLELIGIGGFE
SPLTGFMNKEDYTKVIEETHLSNGLVWSIPITLPVTESEADKLEIGDDIALYGEDGQLYG
TLKLEEKYTYDKEKEARLVYGTTEE

Sequence 317

Contig_0466_pos 3615 2260,

is similar to (with p-value 0.0e+00)

>gp:gp|Y09570| SAFEMD_1 S.aureus femD gene. NID: gle84748. >g
p:gplY15477 | SAARGFEMD 4 Staphylococcus aureus argl, glmM gen
es and ORFl and ORF2. NID: g3892891.
atgggaaaatattttggtactgatggtgttcgtggtgtcgctaaccaagaactcacacct
gaattggcttttaaactaggtagatacggaggatatgttctcgcacataataagggtgaa
aagcatcctcgagttttagtaggaagagatacaagagtttcaggagaaatgctagaatct
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gcattaattgctggtttaatttcaattggecgcagaagtgatgcgecttaggtgttatttca
acaccgggtgtggcttatttgactaaagaaatggaagcagcattaggtgttatgatttct
gcgtcacataatccggttgctgataatggaattaaattttttggttcagatggectttaaa
ttgtcagatgatcaagaaaatgaaattgagcaattattagatcaaaccaatcctgattta
ccacgaccagtaggagaggatattgtacattattcagattattttgaaggtgcacaaaag
tatctaagttatcttaaatcaactgttgatgttaattttgagggtcttaaaattgtatta
gatggtgcaaacgggtcaacttcttctttagcecccattcttgtttggecgatttagaagceg
gatactgagacaattggatgtaatccagatggttataacattaatgaacaatgtggctct
actcatccagaaaaattagctgaagctgtgttagaaactgaaagtgactttggtttaget
tttgatggagatggcgatcgaattattgcggtagatgaaaatggacaaattgtagatgga
gatcaaattatgttcattattggtcaagagatgtataaaaaccaagaactcaatggaaat
atgatagtttcgacagtaatgagtaaccttggtttctacaaagctctagaaaaagaaggt
attcagtcaaacaaaactaaagttggagatcgctatgttgtcgaggaaatgagaagagga
aattataatcttggtggtgaacaatccggtcatatcgtattaatggattacaatactact
ggtgatggattattaacgggtgttcagttggcttccgttattaaaatgagtggtaaaact
ctaagcgagttagcttctcaaatgaaaaagtacccacaatctttaattaatgtgagagtyg
actgacaaatatcgtgttgaagagaatattcatgttcaagagataatgacgaaagttgaa
acagagatgaatggtgaaggaagaattcttgttcgtccttctggaactgaacctttagta
cgtgtaatggttgaggctgcaactgacgcggatgctgaaagatatgetcaaagtatcget
gacgttgttgaagacaaaatgggcttagataaataa

Sequence 318
MGKYFGTDGVRGVANQELTPELAFKLGRYGGYVLAHNKGEKHPRVLVGRDTRVSGEMLES
ALIAGLISIGAEVMRLGVISTPGVAYLTKEMEAALGVMISASHNPVADNGIKFFGSDGFEFK
LSDDQENEIEQLLDQTNPDLPRPVGEDIVHYSDYFEGAQKYLSYLKSTVDVNFEGLKIVL
DGANGSTSSLAPFLFGDLEADTETIGCNPDGYNINEQCGSTHPEKLAEAVLETESDEFGLA
FDGDGDRIIAVDENGQIVDGDQIMFIIGQEMYKNQELNGNMIVSTVMSNLGEFYKALEKEG
IQSNKTKVGDRYVVEEMRRGNYNLGGEQSGHIVLMDYNTTGDGLLTGVQLASVIKMSGKT
LSELASQMKKYPQSLINVRVTDKYRVEENIHVQEIMTKVETEMNGEGRILVRPSGTEPLV
RVMVEARATDADAERYAQSIADVVEDKMGLDK*

Sequence 319

Contig 0466 pos_1040_24,

is similar to (with p-value 0.0e+00)

>sp:sp|P39754 |GLMS_BACSU GLUCOSAMINE--FRUCTOSE-6-PHOSPHATE A
MINOTRANSFERASE (ISOMERIZING) (EC 2.6.1.16) (HEXOSEPHOSPHATE
AMINOTRANSFERASE) (D-FRUCTOSE-6- PHOSPHATE AMIDOTRANSFERASE
) (GFAT) (L-GLUTAMINE-D-FRUCTOSE-6-PHOSPHATE AMIDOTRANSFERAS
E) (GLUCOSAMINE-6-PHOSPHATE SYNTHASE) .
atgttacaaactacaaaccaatacaaagagatacatgaccatgaaatagttattgttaag
cgagacacagtagaaattaaagatcttgaggggcacattcaacaacgtgatacgtatacg
gcagaaatagatgctgctgatgcagaaaaaggcgtatatgatcattacatgttaaaagaa
attcatgaacagcctgcagtgatgcgtcgcattattcaagaatatcaagatgaaaaaggt
aatttaaaaatcgattcagagattattaatgatgtagcagatgctgatcgtatttacatc
gttgcagctggtactagttatcatgctggattggttggtaaagaatttattgaaaaatgg
gcaggtgtacctactgaggttcatgtagcttctgaatttgtatataatatgccacttctt
tctgaaaaaccactatttatttatatttcacaatctggtgaaacagctgatagtcgtgcet
gtattagttgaaacaaataagttaggtcacaaatcattaacaattactaatgttgctggt
tcaacattatcacgtgaagcggatcatacattacttttacatgctggacctgagattgcea
gtcgcatctacaaaagcatatacagcgcaaattgetgttttatctatcttatctcaaatt
gttgctaaaaatcatggtcgtgaaaccgatgttgatttattaagagaactagctaaggtt
actacagctattgaaacaattgttgacgatgcacctaagatggagcaaattgcaacggat
ttcttaaaaactactcgtaatgcattcttcattggacgaacaattgattataatgttagt
ttagaaggtgcattaaaattaaaagaaatttcttatattcaagctgaaggatttgcaggt
ggggaattaaagcacggaacaatcgctttgattgaagatggcacacctgttataggttta
gctacacaagaaaacgttaatctatcaattcgtggaaatatgaaagaagtactttag
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Sequence 320 .
MLOQTTNQYKEIHDHEIVIVKRDTVEIKDLEGHIQQORDTYTAEIDAADAEKGVYDHYMLKE
THEQPAVMRRIIQEYQDEKGNLKIDSEIINDVADADRIYIVAAGTSYHAGLVGKEFIEKW
AGVPTEVHVASEFVYNMPLLSEKPLFIYISQSGETADSRAVLVETNKLGHKSLTITNVAG
STLSREADHTLLLHAGPEIAVASTKAYTAQIAVLSILSQIVAKNHGRETDVDLLRELAKV
TTAIETIVDDAPKMEQIATDFLKTTRNAFFIGRTIDYNVSLEGALKLKEISYIQAEGFAG
GELKHGTIALIEDGTPVIGLATQENVNLSIRGNMKEVL*

Sequence 321
Contig_ 0467 pos_8435_ 9724,
is similar to (with p-value 0.0e+00)
>sp:sp|P30949|GSA BACSU GLUTAMATE-1-SEMIALDEHYDE 2, 1-AMINOMU
TASE (EC 5.4.3.8) (GSA) (GLUTAMATE-1-SEMIALDEHYDE AMINOTRANS
FERASE) (GSA-AT). >pir:pir|D42728|D42728 glutamate-l-semiald
ehyde 2,l-aminomutase (EC 5.4.3.8) - Bacillus subtilis >gp:g
pIM57676 | BACHEMAXC 6 Bacillus subtilis hemAXCDBL gene cluste
r. NID: gl143034. >gp:gplZ99118|BSUB0015_ 77 Bacillus subtilis
complete genome (section 15 of 21): from 2795131 to 3013540
NID: g2635200.
atgaaatttactgaaagcgaacgtcttcagcaactttctaatgaatatattttgggaggt
gtgaattcaccttcaaggtcgtataaagcagtaggtggtggggcaccagtagtaatgaaa
gaaggtcatggcgcttacttatatgatgtagatggtaataaatatatcgactatctacaa
gcttatggtccaataataactggtcatgcacacccacatatcaccgaagctatccaagat
caagcagcaaaaggcgtactttatggtacccctactgaattagaaataaatttctcaaaa
aaacttagagaagcagttccttctttagaaaagattcgtttcgtgaactctggtactgaa
gcagttatgacaacaattagagttgctcgtgcttatactaaaagaaacaaaatcattaag
tttgcaggctcttatcatggtcattctgatttagttttagtggcagectggaagtggacct
tctcaacttggttctccagattcectgctggtgtcecccccaaagtgttgcacaagaggttatt
acagtaccgtttaatgatatagaatcatatagagaagctattgattattggaaagacgac
attgctgcagtattagtagagccgattgtgggtaattttgggatggtcatgccacaacca
ggtttcttagaagaagtaaataaaatttctcatgataatggaacattagttatctatgat
gaagttatcactgcttttcgtttccattatggtgcagctcaagatttattaggtgttaaa
ccagacctcactgcttttggtaagattgttggecggtggtttaccaattggaggectatggt
ggtcgacaagatattatggagcacgttgcaccattaggtccagcttatcaagcaggaaca
atggccggtaacccgttatctatgagagcaggtattgetttattagaggtacttgaacaa
gaaggtgtttatgataaacttgatcaattaggtcgtcgtcttgaagaagggttacaaaaa
ttaatagataagcatcatattacagcaacaataaatcgaatctatggctcactgacattg
tatttcacaaatgaaaaagttacacattatgaacaagttgaaaactctgatggagatgct
ttcgctcaattctttaaattaatgttgaaccaaggcattaatctcgegecttctaaattt
gaagcatggttcttaactacagaacatactgaagaagatatcgatcgcacactagaagca
gctgattatgcatttagtaaaatgaaataa

Sequence 322
MKFTESERLQQLSNEYILGGVNSPSRSYKAVGGGAPVVMKEGHGAYLYDVDGNKYIDYLQ
AYGPIITGHAHPHITEAIQDQAAKGVLYGTPTELEINFSKKLREAVPSLEKIRFVNSGTE
AVMTTIRVARAYTKRNKIIKFAGSYHGHSDLVLVAAGSGPSQLGSPDSAGVPQSVAQEVI
TVPFNDIESYREAIDYWKDDIAAVLVEPIVGNFGMVMPQPGFLEEVNKISHDNGTLVIYD
EVITAFRFHYGAAQDLLGVKPDLTAFGKIVGGGLPIGGYGGRODIMEHVAPLGPAYQAGT
MAGNPLSMRAGIALLEVLEQEGVYDKLDQLGRRLEEGLQKLIDKHHITATINRIYGSLTL
YETNEKVTHYEQVENSDGDAFAQFFKLMLNQGINLAPSKFEAWFLTTEHTEEDIDRTLEA
ADYAFSKMK*

Sequence 323

Contig_0467_pos_10082_11125,

putative peptide of unknown function
atgtctatcgcttctttacttcecctgataatattggtctaaaaacgttagcaggtgtcagt
gcagtagttgccatgcaaccgagtgtttatcgctcaatcaaaactgtttctgaacaagcet
attggtaatgtgattggtgcattacttgcagtaacaatggtaacgatattcaataataat
ttcattatcatgggcgttaccgttattttactcattgcaattttgttccaatttaatctt
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gcccatgtagcaacacttgcaagcgtaactgcacttataattatggggcaacacactggt
tctttctatgttgtcgecattttttagatttgtactagtgatgattggtgtattgagttct
tctgttgtcaatctaatttttttacctectaagtttgaaacaaaaatttattataattct
atgaatatttcttctgatatatttgtttggtttaaacttgtactcaatgacacatcagaa
tttcataatattaaacaggatggtgatcaactaaactcacgcatcaataaattagaaaag
attttcgactattacaatgaagaaagaccattaacaaaaaaacatatttatcaacagaat
agaaaaaaaatactatttagagaagtagttagaacgaccagacaagcatatgaagtgcta
aaacgaatgtcacgatatcaaaatgatttatatcaactaaataatcaattacttttacaa
atcaaattagaacttgattcattagttactttacatgaacaaatatttaagagtctatca
aaaaaagctagatatgatgtcactcaattagattatgaagttgacaatcctcagaagaaa
aacttgatggatgcttttcagcaagaattaattaaaaacccacatcagacgcaatattct
tatagcaatatgatgcaaattattgctgaaattgaagaatacagatatcaacttgaacac
ttagatagaatccgtttaagtttctttacctatcaccgttctgatactgatatagacatt
tcaaatgaggactttgacttataa '

Sequence 324
MSIASLLPDNIGLKTLAGVSAVVAMQOPSVYRSIKTVSEQAIGNVIGALLAVTMVTIENNN
FIIMGVTVILLIAILFQFNLAHVATLASVTALIIMGQHTGSFYVVAFFRFVLVMIGVLSS
SVVNLIFLPPKFETKIYYNSMNISSDIFVWFKLVLNDTSEFHNIKQDGDQLNSRINKLEK
IFDYYNEERPLTKKHIYQONRKKILFREVVRTTRQAYEVLKRMSRYQNDLYQLNNQLLLQ
IKLELDSLVTLHEQIFKSLSKKARYDVTQLDYEVDNPQKKNLMDAFQQELIKNPHOTQYS
YSNMMQITIAEIEEYRYQLEHLDRIRLSFEFTYHRSDTDIDISNEDFDL*

Sequence 325

Contig 0467 _pos_12931 11285,

is similar to (with p-value 0.0e+00)
>sp:sp|P45861 | YWJA BACSU HYPOTHETICAL ABC TRANSPORTER ATP-BI
NDING PROTEIN IN ACDA 5'REGION. >pir:pir|S55415{S5S55415 ABC t
ransporter - Bacillus subtilis >gp:gp|249782|BSDNA320D_2 B.s
ubtilis chromosomal DNA (region 320-321 degrees). NID: g8537
52. >gp:gplZ99123|BSUB0020_ 20 Bacillus subtilis complete gen
ome (section 20 of 21): from 3798401 to 4010550. NID: g26362
40.
atgctcatacctttattgattaaatatgctatagatggcgtgattaataatcattcgett
acaaatcaagaaaaatttagtcaccttggtgtagcaataggaattgcattatttattttce
ttaattgttcgcccgeccgattgagtttattagacaatatttagectcaatggacaagtaat
aaaatactatatgatattcgtaaacaattgtataatcacttgcaagcactaagtgttcge
ttttatgcaaataatcaagtcggtcaagtcatttcaagagtgattaatgatgtcgaacaa
acaaaagactttattcttactggattgatgaatatctggcttgactgtataacgattatt
atcgcactttctattatgttcttecttgatgtaaaattgacgtttgectgcaatttttatt
tttccattttatattttaactgtttattttttctttggaagattacgaaaacttacacgt
gtgcgctcacaagctctagcagaagtacaaggtttcttacatgagcgggttcaaggaatg
tctgttattaaaagttttgctattgaagacaatgaagctaaaaattttgataaccataac
aagaattttttacaacgagccttccaacatacaagatggaacgcatattcttttgctget
attaatactgttacagatttaggcccaataattgtgattggcgtgggttcatatttggea
attacaggatcgattactgtcggaactctagcagcatttgtcggttatctagaacaatta
tttggaccacttagaagactagtatcttcatttactacacttacacaaagttttgcatct
atggacagagtatttcagttaatggatgaggattacgacatcaaaaatggcattggagca
cagccaattaaaatcagtaagggtcaaattgatttaaaacatgtgagtttcaaatataat
gaaaatgaaaaagaagtattacacgatattaatttaacaattaacaaaggcgaaactgta
gcatttgtaggtatgagtggtggtggaaaatctactttgattaatcttataccaagattt
tatgatgttactcaaggtgaaatacttatcgatcatcataatgttaaagatttcctaact
ggtagtttaaggaatcaaataggcttagtacaacaagataatattcttttttctgatacg
gttaaggagaatattttgttgggtaggcctgatgcgactgatgatgaagtcgtagaaget
gcaaaaatggcgaatgcccatgattttatttcaaatttaccgaatggatatgatactgaa
gtaggagaacgaggagttaaattatctggtggacaaaaacaaaggttgtcaattgcacgt
atctttttaaataatcctcecctgttttaatattagatgaagcaacaagtgcattggattta
gagagtgaagctattattcaagaagcacttgatgttttaagtaaggatagaacaacatta
attgttgcacatcgtctatctaccattactcatgcagatagaatagttgtaatggaaaat
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.ggacgaattgttgagactggcacacaccaacaattaattaataaacgtggtgcttatgag

catctttatagtattcaaaatttataa

Sequence 326 :
MLIPLLIKYAIDGVINNHSLTNQEKFSHLGVAIGIALFIFLIVRPPIEFIRQYLAQWTSN
KILYDIRKQLYNHLQALSVREYANNQVGQVISRVINDVEQTKDFILTGLMNIWLDCITII
IALSIMFFLDVKLTFAAIFIFPEFYILTVYFFFGRLRKLTRVRSQALAEVQGFLHERVQGM
SVIKSFAIEDNEAKNFDNHNKNFLORAFQHTRWNAYSFAAINTVTDLGPIIVIGVGSYLA
ITGSITVGTLAAFVGYLEQLFGPLRRLVSSETTLTQSFASMDRVEFQLMDEDYDIKNGIGA
QPIKISKGQIDLKHVSFKYNENEKEVLHDINLTINKGETVAFVGMSGGGKSTLINLIPRFE
YDVTQGEILIDHHNVKDFLTGSLRNQIGLVQODNILFSDTVKENILLGRPDATDDEVVEA
AKMANAHDFISNLPNGYDTEVGERGVKLSGGQKQORLSTIARIFLNNPPVLILDEATSALDL
ESEAIIQEALDVLSKDRTTLIVAHRLSTITHADRIVVMENGRIVETGTHQQLINKRGAYE
HLYSTIQNL~*

Sequence 327

Contig 0467 _pos_6847_6395,

is similar to (with p-value 6.0e-58)
>sp:sp|P71086 | FUR3 BACSU FERRIC UPTAKE REGULATION PROTEIN HO
MOLOG 3. >gp:gp|Z299108|BSUB0005 141 Bacillus subtilis comple
te genome (section 5 of 21): from 802821 to 1011250. NID: g2
633055. >gp:gp|Z82044|BSZ82044_9 B.subtilis 25 kb genomic DN
A segment (from sspE to katA). NID: glé673387.
gtgagtgcggaacttgaatctattgatcatgaacttgaagagtcaattgcttcattaaga
aaagcgggcgttcgcattacaccccaaagacaagcaattatgegttatcttatatcttca
cattcacatccaacagcagatgaaatatatcaagcactttcacctaaatttcctaatata
agtgttgctactatctataataatctaagagtttttaaagatattggtatagtcaaagag
ttaacatatggtgattcatctagtaggtttgattttaatacacataatcactaccatatt
atatgtgaaaaatgtggtaaaatcgttgacttccattatccacaattagatgaagtagag
caattagctcaacatgtaacagattttgatgttactcatcatcggatggaaatatatgga
gtatgtaaagaatgtaaagaagaaggaaattga

Sequence 328,
VSAELESIDHELEESTIASLRKAGVRITPQRQATIMRYLISSHSHPTADEIYQALSPKEPNI
SVATIYNNLRVFKDIGIVKELTYGDSSSREDENTHNHYHIICEKCGKIVDFHYPQLDEVE
QLAQHVTDFDVTHHRMEIYGVCKECKEEGN*

Sequence 329

Contig 0467 _pos 4571_4227,

putative peptide of unknown function
gtgacaaaccggaggaaggtggggatgacgtcaaatcatcatgccccttatgatttggge
tacacacgtgctacaatggacaatacaaagggtagcgaaaccgcgaggtcaagcaaatce
cataaagttgttctcagttcggattgtagtctgcaactcgactatatgaagctggaatcg
ctagtaatcgtagatcagcatgctacggtgaatacgttccecgggtecttgtacacaccgec
cgtcacaccacgagagtttgtaacacccgaagccggtggagtaaccatttggagctagec
gtcgaaggtgggacaaatgattggggtgaagtcgtaacaaggtag

Sequence 330
VTNRRKVGMTSNHHAPYDLGYTRATMDNTKGSETARSSKSHKVVLSSDCSLQLDYMKLES
LVIVDQHATVNTFPGLVHTARHTTRVCNTRSRWSNHLELAVEGGTNDWGEVVTR*

Sequence 331

Contig 0468 pos 6704 7495,

is similar to (with p-value 2.0e-82)

>sp:sp|033812|YLAC STAXY HYPOTHETICAL TRANSCRIPTIONAL REGULA

TOR IN LACR 5'REGION (FRAGMENT). >gp:gplY14599|SXLACRPH_1 St

aphylococcus xylosus lacR, lacP, lacH genes and 2 ORF's. NID
g2462702.

atgaaaacagaaagttttactagagcagcagaaaatttatatacttcgcageccttctgtg
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agtcgtgatattaaacgtttagaattaaaatataatgttaaaatatttgaatttaaatct
ccatatttaaaactaactagagatggcgaaaagctattacaatacgcattgcaacgggaa
agtattgaacaagaattatggcaaaacttaacatcggaatctgaaatcatctcaggcacc
ttaacaattggaagcagttatacatatggtgaatatttattatcagaacagcttaccagt
cttatgcaacaataccctaagttacatattcatttacgtgttaataattcagattctgtt
ataaatgatattaaacacaacagagtagatataggtattgtagaaaaggaaattcaagac
aatgcaataaaatgtaaggaaataatggaagacgaaatggtgtatatttacaaaaaatcg
attcaacctagaatggatatatgtttcgttagagaaaaagggtctggaacaaggttttat
caggaagtaggtctttctgagttgaaattaaatccatatttgatagaaattaacaatatt
aagattattaaacaaatggtagaggctggaaatgggtttgcaattatttcaaaatcagca
cttcatccagaagattatgaaaaattaatgataacaactttaaatgtgaaacgtcactat
taccttgctcaacatgttgataaatatataggtgaaaatattagagctgtcattgaaatg
attatgaagtag

Sequence 332
MKTESFTRAAENLYTSQPSVSRDIKRLELKYNVKIFEFKSPYLKLTRDGEKLLQYALQRE
SIEQELWQNLTSESEIISGTLTIGSSYTYGEYLLSEQLTSLMQQYPKLHIHLRVNNSDSV
INDIKHNRVDIGIVEKEIQDNATIKCKEIMEDEMVYIYKKSIQPRMDICFVREKGSGTREY
QEVGLSELKLNPYLIEINNIKITKOMVEAGNGFAIISKSALHPEDYEKLMITTLNVKRHY
YLAQHVDKYIGENIRAVIEMIMK*

Sequence 333
Contig 0468 pos_14619 13816,
is similar to (with p-value 8.0e-99)
>gp:gp|U92974 |LLU92974 13 Lactococcus lactis unknown gene, p
artial cds, and HisC (hisC), unknown, HisG (hisG), unknown,
HisB (hisB), unknown, HisH (hish), HisA (hisA), HisF (hisF),
HisIE (hisIE), unknown, unknown, LeuA (leuA), LeuB (leuB),
LeuC (leuC), LeuD (leuD), unknown, IlvD (ilvD), IlvB (ilvB),
I1vN, IlvC (ilvC), IlvA (ilvA), AldB (aldB) and aldR (aldR)
genes, complete cds. NID: g2565137.
atggattatagagtactactttattataaatatgtaactatagatgaccctgaaactttt
gcagccgaacatttgaaattttgtaaggaacatcatttaaaaggaagaatactagtttca
acggaaggcattaatggaacattatctggaacaaaagaagatactgataaatatatagag
catatgcatgcagatagtcgttttgctgatttaacttttaaaattgatgaagctgaaagt
catgcgtttaaaaagatgcacgtgcgtccaagacgtgaaattgttgcacttgacttagaa
gaagatattaatccacgtgaaattaccggtaaatactattctcctaaagaatttaaagcc
gcactagaagatgaaaatactgttatattagatgctcgaaatgattatgaatacgattta
ggacatttccgtggagctattegtcctgatataacacgattccgtgacttacctgaatgg
gtgcgtaataataaagaacaactcgacggaaaaaatattgtcacatattgtacaggtgge
attcgttgtgaaaaattttctggttggttagtaaaagaaggatttgaaaacgtaggtcag
ttgcatggtggtattgctacatacggtaaagaccctgaaactaaagggctatattgggat
ggtaagatgtatgtatttgatgaacgtattagtgtcgatgtgaatcaaattgataaaaca
gtcatcggcaaagagcattttgatggtactaaatactgtcttattctaaacctagtatat
cagtattttttacaatcgttctaa

Sequence 334
MDYRVLLYYKYVTIDDPETFAAEHLKFCKEHHLKGRILVSTEGINGTLSGTKEDTDKYIE
HMHADSRFADLTFKIDEAESHAFKKMHVRPRREIVALDLEEDINPREITGKYYSPKEFKA
ALEDENTVILDARNDYEYDLGHFRGAIRPDITRFRDLPEWVRNNKEQLDGKNIVTYCTGG
IRCEKFSGWLVKEGFENVGQLHGGIATYGKDPETKGLYWDGKMYVFDERISVDVNQIDKT
VIGKEHFDGTKYCLILNLVYQYFLQSFE*

Sequence 335

Contig 0468 _pos_4208 3876,

putative peptide of unknown function
gtgttagcagaggttaagttgtcgtctaaaaacaaaaaagcgatagcgttagccattggt
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gcactgtcagtagataaatctattcgaaaccaaggtttaggtcaagccctgttaaaaget
gtagaagaacgtgctaaagaacaaggctattgtgctatttttgtaaataatcatcctcag
tactttgagaaatctgattatgaagcagcccatttatataatatacatatagaagaaaaa
cgaaatcatcaatcattattagtaaaatttctaaaaccagttcaaaatgaatggtctgga
atgacggtgtattatccggaagtactggattga

Sequence 336
VLAEVKLSSKNKKAIALAIGALSVDKSIRNQGLGQALLKAVEERAKEQGYCATIFVNNHPQ
YFEKSDYEAAHLYNIHIEEKRNHQSLLVKFLKPVQNEWSGMTVYYPEVLD*

Sequence 337

Contig 0468 _pos_3149 2094,

is similar to (with p-value 1.0e-34)
>sp:sp|P09122|DP3X BACSU DNA POLYMERASE III SUBUNITS GAMMA A
ND TAU (EC 2.7.7.7).
atggatcaagcaatagcgtttggagacgaacgacttactttacaagatgctttaaatgtt
acaggtagtgttgatgaagcggcattaaatgagttatttaatgacattgtaaaaagtgat
gttaaagccgcatttaatagatatcatcattttatttcagaaggtaaagaagtcaacaga
ctcattaatgatatgatttactttgttagagatacaattatgaataaaacgtctaacgaa
tccgttcattttgaatcacttattcatttcgacttagatatgttatacaggatgatagat
atcatcaatgatacactagtatccattaggttcagtgtaaatcaaagtgttcattttgaa
gtgttgctagttaaacttgcagaaatgattaagacacagcctcaaactgtacaaaatgta
gcaacagcatcggtagctaatgaaccagataatgagatgttattacaacgtttagaacaa
cttgaaaatgagcttaaaaccttaaaagaacaagggatcaaaactaataaagttagtcaa
caacctaagaaaccaacacgtacgattcaacgatctaaaaatacgttttctatgcaacaa
atagcgaaagtattagacaaagcaaacaaagatgatatcaaattgttgaagaaccattgg
caagaagtgattgatcatgcaaaaagtaatgataaaaagtctttagtaagtttgctactg
aattcagaaccagtagcagctagtgaagatcatgtgttagttaaatttgatgaagaaatt
cattgtgaaatagtaaataaagatgatgaaaagagaaacaatattgaaagtgtagtttgt
aatatagttaataaaactgtcaaagtagttggagtgccggctgaccaatggctgagagtg
agagcagagtacttacaaaatcgtaacaccaatgaaacacatcaaagcgaaaaacaaagc
acacaacagtctcaacaaatagatattgctcaaaaagccaaaatattgaagtgtttacga
cacgaccagatacaatctatggtacttctttcttag

Sequence 338
MDQAIAFGDERLTLQDALNVTGSVDEAALNELEFNDIVKSDVKAAFNRYHHFISEGKEVNR
LINDMIYEFVRDTIMNKTSNESVHFESLIHFDLDMLYRMIDIINDTLVSIRFSVNQSVHFE
VLLVKLAEMIKTQPQTVONVATASVANEPDNEMLLOQRLEQLENELKTLKEQGIKTNKVSQ
QPKKPTRTIQRSKNTFSMQQIAKVLDKANKDDIKLLKNHWQEVIDHAKSNDKKSLVSLLL
NSEPVAASEDHVLVKFDEEIHCEIVNKDDEKRNNIESVVCNIVNKTVKVVGVPADQWLRV
RAEYLONRNTNETHQSEKQSTQQSQQIDIAQKAKILKCLRHDQIQSMVLLS™*

Sequence 339

Contig 0468 pos 2070 451,

is similar to (with p-value 0.0e+00)

>sp:sp|P36430|SYL BACSU LEUCYL-TRNA SYNTHETASE (EC 6.1.1.4)
(LEUCINE--TRNA LIGASE) (LEURS). >pir:pir|A41882|A41882 leuci
ne--tRNA ligase (EC 6.1.1.4) - Bacillus subtilis >gp:gp|M885
81| BACLEUS 1 Bacillus subtilis leucyl-transfer RNA synthase
(leuS) gene, complete cds. NID: gl43147.
gtgaatgaaattacgacaagtgataaagaacaagaagtcaaattgtatcaaaatgaagca
tcaaaaaaatctgatttagaacgtacggacttagctaaagaaaaaacaggtgtgtttact
ggaacatttgcaattaatccgctctctggecgataaattacctatttggatagcagattat
gttttatcaacttacggtactggtgcagtaatggctgtgcctggacatgatgagcgagat
catgaatttgctacgaagtttaatttaccaattatcgaagttatagagggtggcgaagtt
caaaaatatgcatacacaggtgaaggaaaacacattaattctggagaattagacggtcta
gaaaatgaagcggcaataagtaaagcgatagaattgcttgaatctaaaggtgectggtgag
aaaaaagtcaattataaattacgtgattggttatttagtaggcaacgttattggggagag
ccaattcctattatacattgggaagatggatcaatgactacagttcctgaagatgaattg
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cctttactacttcctgaaacagatgaaattaagccatcaggtaccggtgaatctccactt
gcaaatatagatgcgttcgtaaacgttatcgatgaaaagacaggtatgaaggggcgccga
gaaaccaatacaatgcctcaatgggctggcagttgctggtactatttacgttacattgat
ccacataacgaaaaaatgatagcagatcctgaaaaattaaagcattggctacctgttgat
ttatatattggaggcgtggaacatgcagtacttcacttattatatgcaagattctggcat
aaagtgttatatgacttaggtgttgtaccaacaaaagaaccattccaaaaactatacaat
cagggaatgattttaggcgaaggcaatgaaaaaatgagtaagtctaaaggtaatgtgatt
aatccagatgatattgttgcatcacatggtgctgatacattacgactatatgaaatgttt
atgggacctttagatgctgcgatcgcatggagtgaaaaaggtttagatggttctagaaga
ttcttagatcgtgtttggagacttatcattactgatgaaaattcaatcaataaaaaaatt
gtagattctaacaatcattcacttgataaggtttacaatcaaactgtgaaaaaagtaaca
gaagattttgatacacttagttttaatactgcaatcagtcaattaatggtgtttattaat
gagtgttataaaactaatgaagtttacaaaccttatatcgaagggtttgtaaaaatgtta
tcgectattgcaccacacattggtgaagaattatgggatcgattagggcatgaaaatacc
attacttatcaaccatggccaacatttgatgaaagtttattagtagatgatgaagttgaa
atcgtagttcaagtcaatggtaaagttagagcaaaaatcaatattccaaaagatttatct
aaagaagaaatgcaagacttageccttgtctaatgataatgttaaaatgagtattgaagga
aaagaagttaaaaaagttattgctgtacctcaaaagctagttaatatagttgctaaataa

Sequence 340

VNEITTSDKEQEVKLYQNEASKKSDLERTDLAKEKTGVEFTGTFAINPLSGDKLPIWIADY
VLSTYGTGAVMAVPGHDERDHEFATKFNLPIIEVIEGGEVQKYAYTGEGKHINSGELDGL
ENEAAISKAIELLESKGAGEKKVNYKLRDWLEFSRQRYWGEPIPITHWEDGSMTTVPEDEL
PLLLPETDEIKPSGTGESPLANIDAFVNVIDEKTGMKGRRETNTMPQWAGSCWYYLRYID
PHNEKMIADPEKLKHWLPVDLYIGGVEHAVLHLLYARFWHKVLYDLGVVPTKEPFQKLYN
QGMILGEGNEKMSKSKGNVINPDDIVASHGADTLRLYEMFMGPLDAATIAWSEKGLDGSRR
FLDRVWRLIITDENSINKKIVDSNNHSLDKVYNQTVKKVTEDFDTLSENTAISQLMVEIN
ECYKTNEVYKPYIEGEVKMLSPIAPHIGEELWDRLGHENTITYQPWPTFDESLLVDDEVE
IVVQVNGKVRAKINIPKDLSKEEMQDLALSNDNVKMSIEGKEVKKVIAVPQKLVNIVAK*

Sequence 341

Contig 0469 pos 1346 4051,

is similar to (with p-value 0.0e+00)
>sp:sp|P09339|ACON BACSU ACONITATE HYDRATASE (EC 4.2.1.3) (C
ITRATE HYDRO-LYASE) (ACONITASE).
atggcttctaatattaaagaacaagcaaagaaacaattcgaattaaatggccaatcatat
acttactatgacttacaaacattagaagaaaaagggctagctaaaatttctaaattacca
tactcaattcgcgtattgttagaatctgtgttacgacaagaggatgattttgttataaca
gatgatcatatcaaagcattaagtaaattcggaaatgcaggtaacgaaggtgaagttcca
ttcaaaccttctagagttattttacaagactttacaggtgtgccagcagtagtagatttg
gcttctttacgtaaagctatgaatgatgttggtggagatattaataaaatcaacccagaa
gtacctgtggatttagttatcgaccattcagttcaagttgatagttacgctaatccagaa
gcattagaacgtaatatgaaattagaatttgaacgtaactatgaacgttatcaattttta
aactgggcaacaaaagcttttgataactataatgcagtacctcctgectacaggtattgte
catcaagtaaacttagagtatttagcaaatgtagtacatgtaagagatgttgatggtgaa
aaaacagcatttcctgacactttagtaggtactgattcacatactacaatgattaatggt
attggtgttctaggttggggcgttggtggtatcgaagccgaagcaggtatgttaggacaa
ccatcatatttcccaattcctgaagttatcggagtgegtttaactcactctttaccacaa
ggctcaacagctacggatttagctttacgtgtgactgaagaattacgtaaaaaaggtgta
gttggaaaatttgttgaattcttcggtccaggtgttcaacatttaccattagcagacaga
gctacaattgctaacatggctccagaatatggtgcaacgtgtggtttctteccagtagat
gaagaatcattgaaatatatgaaacttacaggccgtgacgaagaacatattgaattggtt
aaagaatatttacaacaaaaccatatgttctttgatgtagaaaaagaggatcctgaatat
acagatgttattgatttagacttatctacagtagaggcatcactttctggtccaaagegt
ccacaagacttaattttcttaagtgatatgaaaaaagaatttgaaaaatcagtaactgct
cctgctggtaatcaaggacatggacttgatcaaagtgaatttgataaaaaagcagaaatt
aattttaatgatggatctaaagcaacaatgaaaacaggagatatagcaattgctgctatt
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acctcatgtactaacacttctaatccatatgttatgttaggtgctggtttagttgctaaa
aaagctgtagaaaaaggattgaaagtaccagagtttgttaagacgtcacttgectccaggt
tcaaaagttgttacaggatatttaagagattctggattacaacagtatttagatgattta
ggtttcaatcttgttggttatggttgtactacatgtattggtaactcagggccactatta
cctgaaattgaaaaggcagttgecggatgaagatttattagtaacttcagttttatcaggt
aatcgtaattttgaggggcgaatccatccattagtgaaagcaaactatttagcctcacca
caacttgttgtagcttatgcgcttgctggtacagtagatattgatttacaaaatgaacca
attggtaaaggtaaagatggtaaagatgtatatttacaagacatttggccttcaatacaa
gaagtttctgatactgtagataaagttgttacacctgaactattcttagaagaatataaa
aatgtatatcataacaatgaaatgtggaatgaaatagatgtaaccgatgaaccattatat
gatttcgatcctaattcaacatatattcaaaatccaacatttttccaaggattatctaaa
gagccgggtaaaattgaaccacttaaaagtttgagagttatgggtaaatttggtgattct
gttacaacagaccatatttctccagcaggtgctatcggtaaagatacaccagcaggaaaa
tacttattagatcatgatgttgcaattcgcaactttaactcttatggttccecgtcgeggt
aaccacgaagttatggtacgtggtacatttgccaatattcgtatcaaaaaccaacttget
ccaggtactgaaggcggatttacaacatattggcctaccggagaaataatgecctatatat
gatgcagcaatgaaatataaagaagatggaactggcttagttgtcttagectggtaatgac
tatggaatgggatcttctcgtgactgggctgcaaaaggtaccaatttattaggagttaaa
actgtcattgcacaaagctatgaacgtattcatcgctctaacttagttatgatgggtgta
ctaccgcttcaattccaacaaggagaatctgcagaagcactgggtcttgatggaaaagaa
gaaatatctgtagatattaatgaagatgtacagccacatgatcttgtaaatgtgactgca
aaaaaagaaaatggtgaaatcattaatttcaaagctattgtacgttttgattcactagta
gaattagattattatcgtcatggtggtattttacaaatggtactaagaaataaacttgcg
cagtaa

Sequence 342
MASNIKEQAKKQFELNGOSYTYYDLOQTLEEKGLAKISKLPYSIRVLLESVLRQEDDFVIT
DDHIKALSKFGNAGNEGEVPFKPSRVILQDFTGVPAVVDLASLRKAMNDVGGDINKINPE
VPVDLVIDHSVQVDSYANPEALERNMKLEFERNYERYQFLNWATKAFDNYNAVPPATGIV
HQVNLEYLANVVHVRDVDGEKTAFPDTLVGTDSHTTMINGIGVLGWGVGGIEAEAGMLGQ
PSYFPIPEVIGVRLTHSLPQGSTATDLALRVTEELRKKGVVGKFVEFFGPGVQHLPLADR
ATIANMAPEYGATCGFFPVDEESLKYMKLTGRDEEHIELVKEYLQONHMFEFDVEKEDPEY
TDVIDLDLSTVEASLSGPKRPQODLIFLSDMKKEFEKSVTAPAGNQGHGLDQSEFDKKAET
NENDGSKATMKTGDIAIAAITSCTNTSNPYVMLGAGLVAKKAVEKGLKVPEFVKTSLAPG
SKVVTGYLRDSGLQQYLDDLGFNLVGYGCTTCIGNSGPLLPEIEKAVADEDLLVTSVLSG
NRNFEGRIHPLVKANYLASPQLVVAYALAGTVDIDLONEPIGKGKDGKDVYLQDIWPSIQ
EVSDTVDKVVTPELFLEEYKNVYHNNEMWNEIDVTDEPLYDEFDPNSTYIQNPTFFQGLSK
EPGKIEPLKSLRVMGKFGDSVTTDHISPAGAIGKDTPAGKYLLDHDVAIRNENSYGSRRG
NHEVMVRGTFANIRIKNQLAPGTEGGFTTYWPTGEIMPIYDAAMKYKEDGTGLVVLAGND
YGMGSSRDWAAKGTNLLGVKTVIAQSYERIHRSNLVMMGVLPLQFQQGESAEALGLDGKE
EISVDINEDVQPHDLVNVTAKKENGEI INFKAIVRFDSLVELDYYRHGGILQMVLRNKLA
Q*

Sequence 343

Contig 0469 pos 4174 4641,

putative peptide of unknown function
atgatatacagtttgactgaaattgaagcaagatatcaagaaaccgataaaatgggggtt
atctatcacggtaactacgcaacatggtttgaagttgcgagaacagactatataagaaag
cttggcttcagttatgectctatggaagaacaaggtgttatttcaccagttgtagattta
aaagtgcaatataaaaaatcaatttactatcctgaaaaggtgacagtaaaaacatgggtg
gaaaaatattctagattacgttcaacttattgttatgaggtttataatgaaaatggagag
ttagctactactggttcaacagaacttatctgtattaaagcagatacatttaaacccata
cgcttggatagatattttectgagtggcatgagacttatagtaaagttaaccagttaaat
aaagaaggtaaagatgctgaggttacgtttggcattaatcatttataa

Sequence 344
MIYSLTEIEARYQETDKMGVIYHGNYATWFEVARTDYIRKLGFSYASMEEQGVISPVVDL
KVQYKKSIYYPEKVTVKTWVEKYSRLRSTYCYEVYNENGELATTGSTELICIKADTFKPI
RLDRYFPEWHETYSKVNQLNKEGKDAEVTFGINHL*
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Sequence 345
Contig_0469 pos_6050_8044,
is similar to (with p-value 0.0e+00)
>sp:sp|P50072| PARE_STAAU TOPOISOMERASE IV SUBUNIT B (EC 5.99
.1.-). >gp:gpID67075|D67075_1 Staphylococcus aureus DNA for
DNA topoisomerase IV GrlB subunit, DNA topoisomerase IV GrlA
subunit, complete cds. NID: gl777319. >gp:gplL25288|STAGYRA
SL 1 sStaphylococcus aureus gyrase-like protein alpha and bet
a subunit (grlA and grlB) genes, complete cds. NID: g561878.
>gp:gp|A485011A48501_1 Sequence 3 from Patent WO09603516. NI
D: g2302280.
atgaataaacaaaataattattcagatgattcaattcaggtacttgaaggactagaagca
gttaggaagagacctggtatgtacattggatcaactgataaacgaggattacatcatctt
gtatatgaagttgtcgataactccgtcgatgaagtattaaatggttatggtgatgcgatt
acagtaacaattaatcaggatggtagtatttctatagaagataatggtcgaggtatgcca
acaggtatacatgcgtctggcaaacctactgcagaagttatatttactgttttacatget
ggaggtaaatttggacaaggaggttataaaacatctggaggtctccatggggtgggtget
tctgtagtaaatgcccttagtgaatggecttgaagttgaaattcatagagatggtaatatce
tacacacaaaatttcaaaaatggtggtattccagcgacaggtttagtaaaaactggaaaa
acaaaaaaaactggtactaaagttacatttaaaccagactcagaaatatttaagtcaacg
acgacttttaattttgatattttaagtgagcgtttacaagaatctgecatttttacttaaa
gatttaaaaattacacttactgatttacgtagtggaaaagaacgagaagaaatttaccat
tacgaagaaggaattaaagaatttgttagttatgtcaatgaaggtaaagaagtattacat
gatgttactacatttgcagggcattccaatggaatagaggtagacgtagcattccaatat
aatgttcagtactctgagagcatattaagttttgtaaataatgttcgtacaaaggacgga
ggtactcatgaagttggtttcaaaacggcgatgactcgtgtttttaatgaatatgecacgt
cgtataaacgaactgaaagataaagataaaaatttagacggtaatgatatacgcgaaggt
ttaacagcgataatttcagtacgtataccagaagaacttcttcaatttgaagggcaaacg
aaatcaaaacttggcacttcagaagcaaggagtgctgtagactctgttgtttcagaaaaa
ttaccatattacttagaagaaaagggccaattatctaaatcattagttaaaaaagcaatt
aaagctcaacaagcacgcgaggctgctcgtaaagctagagaagatgcacgectccggaaag
aaaaataaacgtaaagatacattgttatcaggtaagttaactcctgcgcaaagtaaaaat
actgataaaaacgagttatatctagttgagggtgattcagcgggaggttctgcaaaattg
ggacgcgaccgtaaattccaagctattttacctcttcecgtggaaaggttattaatacagaa
aaggcacgtttagaggatatttttaaaaatgaagaaattaatacgattattcatactatt
ggtgctggtgttggtactgactttaaaattgaggatagtaattacaacagaattattatc
atgacagatgctgatacggatggtgcacatattcaagtattattgcttacatttttcettt
aaatatatgaaaccacttgttcaagctggacgtgtctttattgecgttaccgectttatac
aaattagaaaaaggcaaaggtaagaataaaaaagttgagtacgcttggactgatgaagaa
ttagaaaatttacaaaagcaattaggaaaaggtttcatattacagcgttataaaggtcett
ggtgaaatgaatccagaacaattatgggaaactaccatgaatccagaaactcggacatta
attagagttcaagttgaagatgaagttcgttcatcaaaacgtgtcactactttgatgggg
gataaggttgccccacgaagagagtggattgaaaaacacgttgaatttggtatgcaagaa
gatcaaagcattttggataataaagaagtccaaatactagagaatgaaaaatatattgag
gaggaaacgaattga

Sequence 346

MNKONNYSDDSIQVLEGLEAVRKRPGMYIGSTDKRGLHHLVYEVVDNSVDEVLNGYGDATI
TVTINQDGSISIEDNGRGMPTGIHASGKPTAEVIFTVLHAGGKFGQGGYKTSGGLHGVGA
SVVNALSEWLEVEIHRDGNIYTONFKNGGIPATGLVKTGKTKKTGTKVTFKPDSEIFKST
TTENFDILSERLQESAFLLKDLKITLTDLRSGKEREEIYHYEEGIKEFVSYVNEGKEVLH
DVTTEFAGHSNGIEVDVAFQYNVQYSESILSFVNNVRTKDGGTHEVGFKTAMTRVENEYAR
RINELKDKDKNLDGNDIREGLTAIISVRIPEELLQFEGQTKSKLGTSEARSAVDSVVSEK
LPYYLEEKGQLSKSLVKKAIKAQQAREAARKAREDARSGKKNKRKDTLLSGKLTPAQSKN
TDKNELYLVEGDSAGGSAKLGRDRKFQAILPLRGKVINTEKARLEDIFKNEEINTITHTI
GAGVGTDFKIEDSNYNRIIIMTDADTDGAHIQVLLLTFFFKYMKPLVQAGRVFIALPPLY
KLEKGKGKNKKVEYAWTDEELENLQKQLGKGFILORYKGLGEMNPEQLWETTMNPETRTL
IRVQVEDEVRSSKRVTTLMGDKVAPRREWIEKHVEFGMQEDQSILDNKEVQILENEKYIE
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EETN*

Sequence 347
Contig 0469 pos_8185_ 10443,
is similar to (with p-value 0.0e+00)
>sp:sp|P50073 | PARC_STAAU TOPOISOMERASE IV SUBUNIT A (EC 5.99
.1.-). >gp:gp|D67075|D67075_2 Staphylococcus aureus DNA for
DNA topoisomerase IV GrlB subunit, DNA topoisomerase IV GrlA
subunit, complete cds. NID: gl777319.
atgtattcaagtgggaatacgtatgataaaaatttccgtaaaagtgcgaaaactgtcggt
gatgtaataggtcaatatcatcctcatggagactcttcagtatatgatgctatggtgege
ttaagtcaagattggaagttacgtcatgttctaattgaaatgcatggtaataatggtagt
atcgataacgatcctccagctgctatgcgttacacagaagctaaacttagtcaattatca
gaagaactattaagggatattaataaggaaacagtatcatttattccaaactatgatgac
acaactttggaaccaatggtattaccagcgagatttcctaatttattaattaatggatct
acggggatttcttcaggatatgctactgatatcccgeccgcataacctecgecgaagtaata
caaggcacattgaagtatatcgatcaacctgatattacaattaatcaactgatgaaatat
atcaaagggcctgactttcctacaggtggtatcattcaaggaatagaaggtataaaaaaa
gcgtatgagaccggtaaaggaaaggttgtcgtgegttcacgagtagatgaagagecttta
agaagtggacgtaaacaattaattgtgactgaaattccgtatgaagtgaataaaagtagt
ttagttaaaagaattgacgaattacgtgccgataaaaaggttgatggtattgtagaagtt
cgagatgagactgatagaactggattacgaattgcaatcgaattaaaaaaagatgctaat
agcgaatcaatcaaaaactatttatataagaattcggatttacaaatttcatataatttt
aatatggttgctattagtgaaggtcgccctaagttgatgggattacgtgaaattatagaa
agttatttaaatcatcaaattgaagtggttacaaatagaacgcgttatgacttagagcaa
gctgaaaaacgtatgcatattgtggaaggattaatgaaagctttatctatacttgatgaa
gttattgcattgatacgtaattctaaaaataaaaaagatgctaaagataatttagttgca
gagtatgactttactgaagctcaagcagaagctattgtcatgttacagctgtatagatta
acaaatactgacattgaagctttgaaaaaagaacatgaagagttagaagctttaataaaa
gaattaagaaatatcttagataatcatgaggcacttttagcagtaattaaagatgaacta
aatgaaattaaaaagaaatttaaagtggatcgactatctacaatcgaagctgaaatttce
gaaatcaaaattgataaagaagttatggtgcctagtgaagaagtgattttaagtttgacg
caacatggctatataaaacgtacatctacacgtagttttaacgcaagtggtgtgactgaa
atcggtttgaaggacggcgaccgtttattaaaacatgaaagcgtgaatactcaagatact
gttcttgtatttacaaataaaggtagatatttgtttatacctgttcataaattagccgat
atccgttggaaagagcttggtcaacacatatcacaaattgtgccaatagatgaagatgaa
gaagtggtaaatgtatacaacgaaaaagattttaaaaatgaagccttttatattatggcet
acaaaaaacggcatgattaagaaaagtagtgcttcacaatttaaaactactcggtttaat
aaaccactcataaatatgaaggttaaagacaaagatgaacttattaatgtcgttcgatta
gagtctgatcagttaattactgttctaacccataaaggcatgtcattaacttattcaact
aatgaattatcggatacaggcttaagagcagctggtgttaaatcaattaatcttaaagat
gaagactatgttgttatgacagaagatgtgaacgactcagattccataataatggttaca
caacgtggtgctatgaagcgtattgattttaatgttcttcaagaagctaaacgcgcacaa
cgtggaattactttactaaaagaattaaagaaaaaaccgcatcgaattgtggcaggtgcea
gtagttaaagaaaatcacacgaaatatattgtattctctcaacatcatgaagaatatggt
aatatcgatgatgtacacttatctgaacaatatactaatggatcatttattattgatact
gatgattttggagaagtagaaagtatgattctagagtaa

Sequence 348

MYSSGNTYDKNFRKSAKTVGDVIGQYHPHGDSSVYDAMVRLSQDWKLRHVLIEMHGNNGS
IDNDPPAAMRYTEAKLSQLSEELLRDINKETVSFIPNYDDTTLEPMVLPARFPNLLINGS
TGISSGYATDIPPHNLAEVIQGTLKYIDQPDITINQLMKYIKGPDFPTGGIIQGIEGIKK
AYETGKGKVVVRSRVDEEPLRSGRKQLIVTEIPYEVNKSSLVKRIDELRADKKVDGIVEV
RDETDRTGLRIAIELKKDANSESIKNYLYKNSDLQISYNFNMVAISEGRPKLMGLREIIE
SYLNHQIEVVTNRTRYDLEQAEKRMHIVEGLMKALSILDEVIALIRNSKNKKDAKDNLVA
EYDFTEAQAEAIVMLQLYRLTNTDIEALKKEHEELEALIKELRNILDNHEALLAVIKDEL
NEIKKKFKVDRLSTIEAEISEIKIDKEVMVPSEEVILSLTQHGYIKRTSTRSENASGVTE
IGLKDGDRLLKHESVNTQDTVLVETNKGRYLFIPVHKLADIRWKELGQHISQIVPIDEDE
EVVNVYNEKDFKNEAFYIMATKNGMIKKSSASQFKTTREFNKPLINMKVKDKDELINVVRL
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ESDQLITVLTHKGMSLTYSTNELSDTGLRAAGVKSINLKDEDYVVMTEDVNDSDSIIMVT
QRGAMKRIDFNVLQEAKRAQRGITLLKELKKKPHRIVAGAVVKENHTKYIVFSQHHEEYG
NIDDVHLSEQYTNGSFIIDTDDFGEVESMILE*

Sequence 349
Contig 0469 pos 10802 12193,
is similar to (with p-value 0.0e+00)
>sp:splQ45068 | ALST _BACSU AMINO ACID CARRIER PROTEIN ALST. >g
p:gp|Z273234|BC170DEGR 21 B.subtilis DNA (26.2 kb fragment; 1
70 degree region). NID: gl1405443. >gp:gp}Z99113|BSUB0010_105
Bacillus subtilis complete genome (section 10 of 21): from
1781201 to 2014980. NID: g2634090.
atgttaccagagatgtttagagcattaactgaaaagccagaaactttaagtagtggtgag
aagggtatttcaccatttcaagcttttgecgattagtgectgggtcaagagtaggaactgga
aatattgccggtgttgcaactgctattgttcttggtggeccccggtgecagtcttcectggatg
tggattattgcttttattggtgcagctagtgcatttatggaagcaacgecttgctcaagtt
tataaggtacatgacaaagaaggtggattccgtggcggaccagcecctattacataacaaaa
gggctaaaccaaaaatggcttggaattgtatttgctgttttaattacagttacatttget
tttgtatttaatactgttcaagcgaatacaattgctgaatcattaaatacacaatacaat
attagcccggtaattactggaatagtacttgecagttattacaggtattatcatctttggt
ggtgttcgtagcatagctacactatcttcacttattgtgectattatggctattgtttat
ataggtatggttttaatcattttattactcaatatagatcaaattgtacctatgattggce
actattattaaaagtgcattcggagttcagcaggttactggtggtgctgtaggagectgcet
attcttcaaggtattaaacgtggtttattctcaaacgaagctggtatgggatctgcacct
aatgctgctgctacatctgectgtgccccatecccgttaaacaaggtttaattcaatcatta
ggtgtattctttgacactatgcttgtttgtacagctacagcaattatgattttattatat
tctggtttgcaatttggtgatagcgecgectcaaggtgtagcagttacgcaatcagegttg
aacgaacatttaggttcagcaggaggtattttcttaactgtagcagttaccttatttgea
ttttcatctgttgtaggtaactattactatggacaatccaatattgaatttttatctaac
aataagatgatattatttatttttagatgttttgtagtacttttagtatttgtaggtgcect
gttgctaaaacagaaacagtttggagtactgccgatttatttatgggtcttatggcaata
gtaaatatcatatcaattataggtttgtcgaatattgcgtttgecagtgatgaaagattat
caaagacaggagataatcataaaaattagatactacagtcatagtcagattaattgtctt
aggactaatgcttttttcttttcggtgataagagaggacattctcatattcaaaaggtgt
tttcatccatcttataaaatcaacaaagttatcaaaactaacttctttatagcatatctt
tttactttctaa

Sequence 350
MLPEMFRALTEKPETLSSGEKGISPFQAFAISAGSRVGTGNIAGVATAIVLGGPGAVFWM
WITAFIGAASAFMEATLAQVYKVHDKEGGFRGGPAYYITKGLNQKWLGIVFAVLITVTFA
FVENTVQANTIAESLNTQYNISPVITGIVLAVITGIIIFGGVRSIATLSSLIVPIMAIVY
IGMVLIILLLNIDQIVPMIGTIIKSAFGVQQOVTGGAVGAAILQGIKRGLEFSNEAGMGSAP
NAAATSAVPHPVKQGLIQSLGVFFDTMLVCTATAIMILLYSGLQFGDSAPQGVAVTQSAL
NEHLGSAGGIFLTVAVTLFAFSSVVGNYYYGQSNIEFLSNNKMILFIFRCFVVLLVEFVGA
VAKTETVWSTADLFMGLMAIVNIISIIGLSNIAFAVMKDYQROEIITIKIRYYSHSQINCL
RTNAFFFSVIREDILIFKRCFHPSYKINKVIKTNFFIAYLETE*

Sequence 351

Contig 0469 pos_12403 11954,

putative peptide of unknown function
gtgtatacttatactattaaaattagaaatgagattattatgaaaatagtagaagtaaaa
tctaagaatggtaccaattttatgattttagatggtaataatgaacctatagtagatgca
gtaagatatttgaagtatctggatagtgttaagaaaagtttaaataccaagaaaacctat
gcctatgcactaaaaaatttttttgtttacttagaaagtaaaaagatatgctataaagaa
gttagttttgataactttgttgattttataagatggatgaaaacaccttttgaatatgag
aatgtcctctcttatcaccgaaaagaaaaaagcattagtcctaagacaattaatctgact
atgactgtagtatctaatttttatgattatctcctgtctttgataatctttcatcactge
aaacgcaatattcgacaaacctataattga
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Sequence 352
VYTYTIKIRNEIIMKIVEVKSKNGTNFMILDGNNEPIVDAVRYLKYLDSVKKSLNTKKTY
AYALKNFFVYLESKKICYKEVSFDNFVDFIRWMKTPFEYENVLSYHRKEKSISPKTINLT
MTVVSNFYDYLLSLIIFHHCKRNIRQTYN*

Sequence 353

Contig 0470 pos_ 4232 4603,

is similar to (with p-value 1.0e-23)

>gp:gp|D85752|D85752_8 Enterococcus faecalis plasmid pPD1l ba

chA, bacB, bacC, bacD, bacE, bacF, bacG, bacH and bacIl genes,
complete cds. NID: g2879906.

atgatagtaattactgatgcaataccaataattattccaatcatcgtaaagatattacgt
cgtttgttttttaaaatggaacgaatagcaactgatatgacatttgaaaagttattcacg

tgtcaacacctcttcctcttgcacacgecccatccaaaatatggataatacgatcagettt

ttccgcecacttcacgatcatgegttaccataataatagttgtattetgttetttgttcag

ttttacgaaaagctccataatatcttgagatgtcttcgaatcaagagcgccagtaggttce
atcggcaataataaacttagggtcattaataattgcccgggcaatagctacacgttgttg
ctgccctectga

Sequence 354
MIVITDAIPIIIPIIVKILRRLFFKMERIATDMTFEKLFTCQHLFLLHTPIQNMDNTISFE
FRHFTIMRYHNNSCILFEFVQFYEKLHNILRCLRIKSASRFIGNNKLRVINNCPGNSYTLL
LPS*

" Sequence 355

Contig 0470_pos_6112 7041,

putative peptide of unknown function
gtggtttattttgttgagttaaatatattagaatgtgagggagtatttgaattgaagaaa
ttagcagtgatatgtgcgtttacaatattaatattagctggttgtggtecttggtgatagt
gataataatggaagctcaacgataaatgatgatcaacaatcaggatataaaagtaacaga
gattcaaaatcaagtataagtagaaatcaaacagaagataatcagcaggacacacaacaa
gatacccattcgaatagatactatgctcaagtttggttaactgctttagatagttataga
ggtgaaagtgaccttccttttgacgatttagaaattgtacatcaaaatatttctaataaa
gttttagatccctatcacccagacgaatcagccaaactacctgaaggaacagaattgtta
acagcaagtgttactgcagcaggttcagtttattataaaagtaatggagatggcacaatt
acaatatatagtgtaccatcacatttccaagggagttggcgtgacgctgattactctaaa
agagaatctcaacgcattatagatgatgctcgtacagttaagttatacaacgctagtgaa
agtgaaatcaataagataagtcagatgatgaggactgaattttcagttggtgataattta
acagatgaagatgatacttctgaatctgaagatcaatcaagtagttctgatgaagcaacg
gtgacacgaagtaatgttatcgatatagttgaagactacgaagggcatcaattagataca
gacacatatatttacaaagaaccagaaaaagatagcgatggtagttgggggttctcattt
acagataaagaaggccatttagaaggatcttatattatcgataaagatggagaagtaacg
aagtatgatgaagatggagagccagaataa

Sequence 356
VVYFVELNILECEGVFELKKLAVICAFTILILAGCGLGDSDNNGSSTINDDQQOSGYKSNR
DSKSSISRNQTEDNQODTQODTHSNRYYAQVWLTALDSYRGESDLPEFDDLEIVHQNISNK
VLDPYHPDESAKLPEGTELLTASVTAAGSVYYKSNGDGTITIYSVPSHEFQGSWRDADYSK
RESQRIIDDARTVKLYNASESEINKISQMMRTEFSVGDNLTDEDDTSESEDQSSSSDEAT
VTRSNVIDIVEDYEGHQLDTDTYIYKEPEKDSDGSWGFSFTDKEGHLEGSYIIDKDGEVT
KYDEDGEPE*

Sequence 357

Contig 0470 _pos_10172_10480,

putative peptide of unknown function
atgatggccaacacctttaatataaccaatacattttccatacgagcggecttegttcatt
ccgcgtgataatagtaatgcagttaaaataatcactacagcagcaatgatatcaatgaca
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ccaccgttacttccaaatggattagataatgatttaggtaaagaaatgcccaatggtgca
ataagacctcttaagttagcagaaaagcctgaagcaacgaaagcaacagcaataaagtat
tctgctaaaagcgcccaaccggcaacccatccgaataattcaccaaaaagaacattaatc
catgaataa

Sequence 358
MMANTFNITNTESIRAASFIPRDNSNAVKIITTAAMISMTPPLLPNGLDNDLGKEMPNGA
IRPLKLAEKPEATKATAIKYSAKSAQPATHPNNSPKRTLIHE*

Sequence 359

Contig 0470 pos_ 11394 12080,

is similar to (with p-value 8.0e-79)
>gp:gp|D78193 | BACGNTZA 30 Bacillus subtilis 36kb sequence be
tween gntZ and trnY genes encoding 34 ORFs. NID: gl064780. >
gp:gplZ99124|BSUB0021 142 Bacillus subtilis complete genome
(section 21 of 21): from 3999281 to 4214814. NID: g2636442.
atggaagaacttttcagccaaatcgacagaaacattaaggatttaaacggaattttagtg
acacatgaacacatcgaccatattaaaggtcttggtgttttagcacgtaaatataaactt
ccgatttacgcgaatgagaatacatggaaagcgatagagaagaaagatagccgcattcca
atggatcagaaatttatctttaatccatatgaaacgaaatctcttgcaggatttgatata
gaatcatttaacgtgtcacatgacgcgattgatccacaattctacatcttccacaataac
tataagaaatttacgatgataactgacactggttacgtttcagatcgtatgaaaggtatg
attcaaggtagtgatgtctttatgtttgaaagtaatcacgatgtcgatatgttacgecatg
tgtcgctatccatggaagacgaaacaacgtattttaagtgatatgggtcacgtatccaat
gaagacgcgggtcttgcgatgagtgatgtcattacaggtaatacgaaacgtatatacctce
tctcatttgtcacaagacaataatatgaaagacctcgcacgcatgagtgttggacaagtg
ctcaacgaacacgatatcgatacagagaaagaagtattgctttgcgataccgataaagca
caagccacaccgatttatacactataa

Sequence 360
MEELFSQIDRNIKDLNGILVTHEHIDHIKGLGVLARKYKLPIYANENTWKAIEKKDSRIP
MDQKFIFNPYETKSLAGEDIESFNVSHDAIDPQFYIFHNNYKKEFTMITDTGYVSDRMKGM
IQGSDVFMFESNHDVDMLRMCRYPWKTKQRILSDMGHVSNEDAGLAMSDVITGNTKRIYL
SHLSQDNNMKDLARMSVGQVLNEHDIDTEKEVLLCDTDKAQATPIYTL™*

Sequence 361
Contig 0470_pos_13070_13600,

_is similar to (with p:value 1.0e-48)

>gp:gp|D78193|BACGNTZA 15 Bacillus subtilis 36kb sequence be
tween gntZ and trnY genes encoding 34 ORFs. NID: gl064780. >
gp:gpl299124 |BSUB0021 128 Bacillus subtilis complete genome
(section 21 of 21): from 3999281 to 4214814. NID: g2636442.
gtgtataacttgtggataactcgaataaatcatgtacttttggaggataaaatgaagatt
actatcttatcagttggaaaactaaaagaaaaatattggaagcaagccattgcagaatat
gaaaaaagattaggaccttacacgaaaatcgaattaatagaagtaccagatgaaaaagca
cctgaaaatatgagcgacaaagaaatagaacaagttaaagaaaaagaaggccaacgccta
ctcaataagattaactcccaatctacagtaatcacgttggaaatcaaaggcaaaatggtg
tcttcagaaggactcgctaaagaactgcaaacacgcatgacacaaggtcaaagcgacttt
acatttgtcataggtggctccaatggtttacaccaagacgtcttacaacgcagcaactac
gcactatcattcagcaacatgaccttcccacatcaaatgatgcgtgtaatattgattgaa
caaatttatcgcgcattcaaaatcatgagaggtgaagcgtatcataaatga

Sequence 362
VYNLWITRINHVLLEDKMKITILSVGKLKEKYWKQAIAEYEKRLGPYTKIELIEVPDEKA
PENMSDKEIEQVKEKEGQRLLNKINSQSTVITLEIKGKMVSSEGLAKELQTRMTQGQSDF
TFVIGGSNGLHODVLORSNYALSFSNMTFPHOMMRVILIEQIYRAFKIMRGEAYHK*

Sequence 363
Contig 0470 pos_ 15541 14693,
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is similar to (with p-value 3.0e-75)
>sp:sp|P04188|STSP_STAAU GLUTAMYL ENDOPEPTIDASE PRECURSOR (E
C 3.4.21.19) (STAPHYLOCOCCAL SERINE PROTEINASE) (V8 PROTEINA
SE) (ENDOPROTEINASE GLU-C). >pir:pir|A26812|PRSASK glutamyl
endopeptidase (EC 3.4.21.19) precursor - Staphylococcus aure
us >gp:gpiY00356|SASP_1 Staphylococcus aureus V8 serine prot
ease gene. NID: g46686.
atgaaaaagagatttttatctatatgtacaatgacaattgcagcgttagcaactactaca
atggtaaatacttcttatgcaaaaaccgatacagaaagccataatcattcctcacttgge
acagaaaacaaaaatgttttagatattaatagttcgagtcataatatcaaaccaagtcaa
aataaaagttacccaagtgtaatattacctaataataatagacatcaaatttttaatact
acacaaggtcattatgatgctgttagttttatttatataccaatagatggtggatatatg
agtggttcaggtgttgttgtaggtgaaaatgaaatattaactaataaacacgttgttaat
ggagctaagggtaatccaagaaatattagtgtccatccttcagctaaaaatgaaaatgat
tatcctaatggcaaatttgtgggtcaagaaatcataccgtatcctggtaatagtgattta
gcaatcttaagagtgtcaccaaacgaacataatcaacatattggtcaagtagttaaacct
gcaactataagtagcaatacagacactagaattaatgaaaacatcactgttactggttac
cctggtgacaaaccattagccacaatgtgggaaagtgtaggtaaagttgtctatattggt
ggcgaggaattaagatatgacctaagtactgtaggtggaaactctggatctccagtattt
aatggtaaaaatcaagttattggaatacattatggtggcgtagataataaatacaatagce
agtgtttatattaatgatttcgttcaacaattcctaagaaacaatatacctgatataaat
attcagtaa

Sequence 364
MKKRFLSICTMTIAALATTTMVNTSYAKTDTESHNHSSLGTENKNVLDINSSSHNIKPSQ
NKSYPSVILPNNNRHQIFNTTQGHYDAVSFIYIPIDGGYMSGSGVVVGENEILTNKHVVN
GAKGNPRNISVHPSAKNENDYPNGKFVGQEITIPYPGNSDLATILRVSPNEHNQHIGQVVKP
ATISSNTDTRINENITVTGYPGDKPLATMWESVGKVVYIGGEELRYDLSTVGGNSGSPVFE
NGKNQVIGIHYGGVDNKYNSSVYINDFVOQFLRNNIPDINIQ*

Sequence 365
Contig 0470_pos_14467_ 13679,
is similar to (with p-value 2.0e-43)
>gp:gp|U56999|TPU56999 1 Treponema pallidum methyl-accepting
chemotaxis protein (mcp-1l) gene, complete cds, and potentia
1 regulatory molecule (pfoS/R) gene, partial cds. NID: gl354
774,
atgagtcattcgcaaataaatggaaagcgattttttaacaacattttgaatgcagtagga
gcaggggtagttattgcactgttacctaatgecttattaggtgaattattaaaattctte
aaagaaggtaatcatgtactagaaacgatttttcagctagtaacaatcatacaatctttt
atggcttttattataggggttcttgctgecgcaccaatttaaatttaaaggtacaggtget
gcaattattggtatttcagcaatgctaggttctggagctgtacactataatggacaaaca
attgaattaaaaggaattggagatattataaatgtaattttagtagttatattagegtgt
ttcatttatatgtttttagaggggaaattaggttccttagaaatgattattttacccecgtt
ttagttcctgtaattagtggattaatagggttattaacattaccttacgttcaagttatt
acgcagtcactaggaaaattagtaaacaggtttacagaattaaatccattattaatgtct
atattaatttgtgtaacattttctttattaatggtaactccaatctcgttagttgectata
gcaacagcaattaaccttactggtttaggaagtggtgctgcaaatatgggaatagttgceca
gcttgtgtaacctttttatttggatctttaagagttaattctcttggagttaacgtggta
ttactcataggtgctgctaaaatgatgattcctgtgtacttaaagcaaagcaaacataca
ttcaattag

Sequence 366 :
MSHSQINGKRFEFNNILNAVGAGVVIALLPNALLGELLKFFKEGNHVLETIFQLVTIIQSFE
MAFIIGVLAAHQFKFKGTGAATIIGISAMLGSGAVHYNGQTIELKGIGDIINVILVVILAC
FIYMFLEGKLGSLEMIILPVLVPVISGLIGLLTLPYVQVITQSLGKLVNRFTELNPLLMS
ILICVTFSLLMVTPISLVAIATAINLTGLGSGAANMGIVAACVTFLEGSLRVNSLGVNVV
LLIGAAKMMIPVYLKQSKHTFN*
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Sequence 367

Contig 0470 _pos_10545_9307,

is similar to (with p-value 3.0e-44)

>gp:gp|AL023702|SC1C3_2 Streptomyces coelicolor cosmid 1C3.
NID: g3169026.
gtggcaggtcttgtagcctttacttatgcagaaatggcatctacaatgecttttgetggt
tcagcttattcatggattaatgttctttttggtgaattattcggatgggttgecggttgg
gcgcttttagcagaatactttattgetgttgetttcecgttgettcaggettttctgectaac
ttaagaggtcttattgcaccattgggcatttctttacctaaatcattatctaatccattt
ggaagtaacggtggtgtcattgatatcattgctgctgtagtgattattttaactgcatta
ctattatcacgcggaatgaacgaagccgctcgtatggaaaatgtattggttatattaaag
gtgttggccatcattttatttgtgattgttgggctaactgcgattaatttcagtaactat
ataccttttattccagaacataaagttactgaaactggcgactttggaggttggcaaggt
atttatgctggagtttcaatgatttttttagecttatattggttttgactctattgetget
aattcagctgaagcgattaatccacagaagacaatgcctagaggaatcttagggtcactce
atagtagcaattgtattgtttgtggccgtagcacttgttcttgttggcatgttcecactac
tctcaatacgctgataatgcagagccagtaggttgggcattacgagaaagtggtcatggt
attattgctgcaattgttcaagcaatttctgtcatcggtatgttcactgecattaatcggt
atgatgcttgcaggttcacgtctattatattcatttggacgagatggtttactcccttet
tggttaagtcaattgaatcacaaacatttacctaatcgagcacttgtcatacttacaatc
attggcgtagttatcggatcaatgttccegtttgetttettagecacaattgatttecgea
ggtacccttgttgcattcatgtttgtgtcactagcaatgtatcgattaagaaaacgtgaa
gggaaagatttacctaagccagagtttaaattacctttatatcctattttgectgecaatt
acatttatattagtattgctagtattttggggattaagttttgaagctaagttgtataca
ctgatatggtttattgtaggtataattatttatttaatttatggaattagacattccaaa
aagaatgatgaagaagcgtatcaagtacctagagaataa

Sequence 368
VAGLVAFTYAEMASTMPFAGSAYSWINVLFGELFGWVAGWALLAEYFIAVAFVASGESAN
LRGLIAPLGISLPKSLSNPFGSNGGVIDIIAAVVIILTALLLSRGMNEAARMENVLVILK
VLAIILEFVIVGLTAINFSNYIPFIPEHKVTETGDFGGWQGIYAGVSMIFLAYIGFDSIAA
NSAEAINPQKTMPRGILGSLIVAIVLFVAVALVLVGMFHYSQYADNAEPVGWALRESGHG
IIAAIVQAISVIGMFTALIGMMLAGSRLLYSFGRDGLLPSWLSQLNEHKHLPNRALVILTI
IGVVIGSMFPFAFLAQLISAGTLVAFMEFVSLAMYRLRKREGKDLPKPEFKLPLYPILPAI
TFILVLLVFWGLSFEAKLYTLIWFIVGIIIYLIYGIRHSKKNDEEAYQVPRE*

Sequence 369

Contig 0470 pos 7576_7145,

putative peptide of unknown function
atgcattggttaaaaatattttatcatttattatgcgcaaccacgattagcgtgatatta
cttattataactatattaatggatgcgttactacaaaacacacacttaactcagttatta
ctcaatattgattttttaatcaaccctgatgaagtgccaacaattattgaagtactgatt
catttaagtattggaatattgatttatctcgecctttttaattatctatcattattcaaaa
tccttgtatcatctagcatacttacctttagtattgatatttactttgatgtatccactt
ctcgtttttcttgecgcaacgtccatttttttectttagttggaacgaatttgecatggtgg
ttagttgcacatctttttttcatcattttaatggcgacttgtctacctatcatttcgaaa
aaaattttatga

Sequence 370
MHWLKIFYHLLCATTISVILLIITILMDALLONTHLTQLLLNIDFLINPDEVPTIIEVLI
HLSIGILIYLAFLIIYHYSKSLYHLAYLPLVLIFTLMYPLLVFLAQRPFFSEFSWNEFAWW
LVAHLFFIILMATCLPIISKKIL*

Sequence 371
Contig 0470 pos_4275 3154,
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is similar to (with p-value 5.0e-41)

>gp:gp|D85752|D85752_9 Enterococcus faecalis plasmid pPD1l ba
chA, bacB, bacC, bacD, bacE, bacF, bacG, bacH and bacI genes,

complete cds. NID: g2879906.

atgattggaataattattggtattgcatcagtaattactatcatgtcgttggggaacggt
tttaagaagtcaacgactgagcaattcaatgatgctggtgctggtaaaaatcaagcttca
atttcttacatgacagaaaatatggaagcgcctaaaaataatccatttaagcaagaggat
atgagtgttgttgaacaggttaatggtgttaagagtgctaaagtaaaagaggataaggat
agcacatattcagtcaaaattacgaatacacatggcagtagtgatgctagtttaaaaaag
gttgataaactgacagatgtagatgaaggaaaaggatttacgaatgatgataatgaagtg
ctagaaaaagtagccgttatagataaaaaaattgctaaaaaagtattcaataatcaggca
atgggtcaatctatttatataaatggagaagggtttaaagtcgtaggecgtctctgaaage
tcagaagtcgatgaaagtgggatgcctattgagtcattaattcaaataccttcaaaaaca
tttaataaatatatgggcaatttgacacaaggtatgcctcaattattagttacagttgaa
aaaggttcagataagaaagacgtaggtaaaaaggtcgaaaaagtgttgaataaaaaagga
actggcgtatctgaaggtcaatatagttatgaagataatgaagcggtgatgaaaacgata
ggttcagtcttagacacgattacttactttgtcgcagetgttgecgggaatatcactettt
attgcaggtattggtgtgatgaatgtcatgtatatttcagtcactgaacgaacagaagag
attgcaattcgtcgtgcatttggcgctaaaggtcgagatattgaaatacaattcttagta
gaaagtgttgtgttatgtctcataggtggtatcatcggattaattctaggtattattatt
gctacattgattgatctcgtgacacctgaaatggttaagagttccgtcagtctaggttce
gtcatcctagctgtaggtgtatcaacattgataggcatcattttcggttggatacctgea
cgttcagcttctaaaaaagaattaattgatattattaaataa

Sequence 372
MIGIIIGIASVITIMSLGNGFKKSTTEQFNDAGAGKNQASISYMTENMEAPKNNPEFKQED
MSVVEQVNGVKSAKVKEDKDSTYSVKITNTHGSSDASLKKVDKLTDVDEGKGETNDDNEV
LEKVAVIDKKIAKKVENNQAMGOSIYINGEGFKVVGVSESSEVDESGMPIESLIQIPSKT
FNKYMGNLTQGMPQLLVTVEKGSDKKDVGKKVEKVLNKKGTGVSEGQYSYEDNEAVMKTI
GSVLDTITYFVAAVAGISLFIAGIGVMNVMYISVTERTEETATIRRAFGAKGRDIEIQFLV
ESVVLCLIGGIIGLILGIITIATLIDLVTPEMVKSSVSLGSVILAVGVSTLIGIIFGWIPA
RSASKKELIDIIK*

Sequence 373

Contig 0471 pos_563_1228,

is similar to (with p-value 3.0e-83)

>gp:gp|AF068904 |AF068904_2 Staphylococcus aureus cell divisi
on protein FtsZ (ftsZ) gene, partial cds; YlmD (ylmD), YlmE
(ylmE), YImF (ylmF), YImG (ylmG), and YlmH (ylmH) genes, com
plete cds; and cell division protein DivIVA (divIVA) gene, p
artial cds. NID: g4009490.
atggcgagatatatcagtgacagtgcacatcatattacacatcatcaagatatcttageg
aatcttattggttatccaagagatgaatgggtttttcctatacaaacacatgatagtcgt
atcgttgaagttacaagtgaacataaaggaacaaatattgatgaactaactgatgattta
catggcatagatggaatgtatacttttgattctcacattcttcttactatgtgttatgcg
gattgcgtacctgtatatttttatagtgaaccacatggatatataggattagcacatgea
ggttggcgaggaacatatggtcaaatagtaaaagaaatgctaaaaaaagtggattttgat
tatgaagacttaaagattgtaattggtccagcaacttcaaattcttatgaaatcaatgat
gatataaaaaataagtttgaggaattaaccattgattcaactttatatattgagaccaga
ggtaaaaatcaacatggtattgatttgaaaaaggctaacgcacttcttctagaagaagcet
ggagttccatcaaaaaacatatacgttacggaatatgcaacttcagaaaacttagattta
ttcttttcatatcgtgttgaaaaaggacagacgggacgtatgttagcatttattggacgg
aagtaa

Sequence 374
MARYISDSAHHITHHQDILANLIGYPRDEWVFPIQTHDSRIVEVTSEHKGTNIDELTDDL
HGIDGMYTFDSHILLTMCYADCVPVYFYSEPHGYIGLAHAGWRGTYGQIVKEMLKKVDFED
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YEDLKIVIGPATSNSYEINDDIKNKFEELTIDSTLYIETRGKNQHGIDLKKANALLLEEA
GVPSKNIYVTEYATSENLDLFFSYRVEKGQTGRMLAFIGRK*

Sequence 375

Contig 0471 pos_1254 1922,

is similar to (with p-value 2.0e-92)

>gp:gp|AF068904 |AF068904 3 Staphylococcus aureus cell divisi
on protein FtsZ (ftsZ) gene, partial cds; YlmD (ylmD), YlmE
(ylmE), YlmF (ylmF), YlmG (ylmG), and YlmH (ylmH) genes, com
plete cds; and cell division protein DivIVA (divIVA) gene, p
artial cds. NID: g4009490. ,
atggatgttaaagagaatcttgctaagattgaaaaggaaattgatgcaagcattaaaaaa
agtgcgcattcagcacaacctcacgtgattgcagtaacaaaatatgttacaatagagcga
gctagagaagcgtataaagtagggataagacatttcggtgaaaatcgattagatggattce
aaagagaagaaagaatctctaccaagcgatgttaaattacatttcattggttctttacaa
tcaaggaaagtaaaagatattataaatgaagtcgattattttcatgctttagatcgttta
agtctagctaaggagattaataaaagagcaaatcatgttataaaatgtttcttacaagta
aatgtttctggagaagaatctaaacatggcatagctcttgaagaagtgaatcaatttata
aatcaaattaaagaatatgaaaatatccaaattattggattaatgacgatggcaccattg
actgatgatttatcgtacataagaaatttatttaaagaattaagacataaaagaaatgaa
attcaacaattcaatttagcacatgcaccttgtacagaattatctatgggaatgagtaat
gattatcaaatggcagttgaagaaggtgcaacctttgtcagaattgggactaaacttgta

ggagaatag

Sequence 376
MDVKENLAKIEKEIDASIKKSAHSAQPHVIAVTKYVTIERAREAYKVGIRHFGENRLDGE
KEKKESLPSDVKLHFIGSLQSRKVKDIINEVDYFHALDRLSLAKEINKRANHVIKCEFLQV
NVSGEESKHGIALEEVNQFINQIKEYENTIQITIGLMTMAPLTDDLSYIRNLFKELRHKRNE
IQQFNLAHAPCTELSMGMSNDYQMAVEEGATFVRIGTKLVGE*

Sequence 377

Contig 0471 pos_2176_2529,

is similar to (with p-value 5.0e-45)

>gp:gp|AF068904 |AF068904 4 Staphylococcus aureus cell divisi
on protein FtsZ (ftsZ) gene, partial cds; YImD (ylmD), YlmE
(ylmE), YlmF (ylmF), YlImG (ylmG), and YlmH (ylmH) genes, com
plete cds; and cell division protein DivIVA (divIVA) gene, p
artial cds. NID: g4009490.
atgaataataattcaaaaaataattctagaaacgttgtaacaatgaaccaagcatcacaa
tcatatgccgctcaggaaagttcaaaaatgtgtctgtttgaaccacgtgtcttttcagat
actcaagatattgccgacgaattaaaaaacagacgtgcaactttagtaaatttacaacgce
attgatcaagtatcagcaaagcgtattattgattttttaagtggtacggtatacgcaatt
ggtggagatattcaacgcgtgggtactgatattttcttatgcacacctgataatgttgaa
gtagccggtagtataactgatcacatcgagaatatggagcaacactacgaataa

Sequence 378
MNNNSKNNSRNVVTMNQASQSYARQESSKMCLFEPRVFSDTQDIADELKNRRATLVNLQR
IDQVSAKRIIDFLSGTVYAIGGDIQRVGTDIFLCTPDNVEVAGSITDHIENMEQHYE*

Sequence 379

Contig 0471 pos_3052_4308,

is similar to (with p-value 1.0e-39)

>gp:gp|AF015775|AF015775 17 Bacillus subtilis YodA (yodA), Y

odB (yodB), YodC (yodC), YodD (yodD), ABC-transporter (yodE)

, permease (yodF), proteinase (ctpA), YodH (yodH), YodI (yod

I), carboxypeptidase (yodJ), purine nucleoside phosphorylase
(deoD), YodL (yodL), YodM (yodM), YodN (yodN), YodO (yodO),
YodP (yodP), acetylornitine deacetylase (argE), butirate-ac

etoacetate CoA transferase (yodR), butyrate acetoacetate-CoA
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transferase (yodS), YodT (yodT), CgeE (cgeE), CgeD (cgeD),
CgeC (cgeC), CgeA (cgeh), CgeB (cgeB), YzxA (yzxA), UDP-gluc
ose epimerase (yodU), YodV (yodV), and YodW (yodW) genes, co
mplete cds; and YodZ (yodZ) gene, partial cds. NID: g2415383

>gp:gp(299114|BSUB0011 133 Bacillus subtilis complete geno
me (section 11 of 21): from 2000171 to 2207900. NID: g263423
0.
atgggatatcaattggataaacgtcaatttgaaattttagatatgctagtgagatttaat
actgaaagtccacctggacgtaatacagatccattgcaagatgaaatcgaaacgttactt
aaacaactggatttttcaatacagagagaacagttatacgacaatgatagtgtgatagta
gctaccttaaaagggcacaatcctaaagcgccaaaactgatattgaatggacatgttgat
gtagcttctgtagatgacgatcaatattggcagtatccaccttttaaacttaccaacaaa
gaagaatggttatacggtcgtggcgttagcgatatgaaaggtggtatgtcttcattatte
tacgtcttggagcaattacatcaagaggggcaacgtccagaaggtgatattattgttcaa
tcagtagtcggtgaagaagtaggtgaagcaggaactaaacgtgcatgtgaaataggacct
aaaggtgacttagcccttgtcttagatacgagtgagaatcaagcacttgggcaaggtggce
gtgattaccggatggattacagttaaaagtaaaaatacaatacatgatggtgcgcgtagt
caaacgatacatgctggtgggggcttgtttggtgcaagtgccattgaaaaaatgacaaag

-gtgattcaatcgcttaatgaacttgaaaggcattgggctgtcatgaagaagagccctgga

atgcctccaggtgcgaatacaattaacccagctgtcatagaaggtggacgtcaccctgea
tttattgcagatgaatgtcgattatggattactgttcattacttaccgaacgaaagttat
gaatctgtagttaatgaaatagagcaatatttaaataaggttgcagaagcagatgtatgg
ctcagagagaatccacttgaatttgaatggggtggtacatccatgattgaggataaagga
gaaatcttcccaagtttcactgttccgacacatcatccaggttttaagcaattagaagaa
gcacatgaacatattcataataaaaagcttgaacatggtatgagtacaactgtaactgat
ggaggttggacagcacattttggcattcccacgatattatatggcccaggtagtttagaa
gaggcacatagtgtagatgagaaaataaaagcaaaggaattagctcaatatagtgatgtt
ttatatacatttttaaaagagtggtatgcacacccacaatcctataaatcatcatag

Sequence 380
MGYQLDKRQFEILDMLVRENTESPPGRNTDPLODEIETLLKQLDFSIQREQLYDNDSVIV
ATLKGHNPKAPKLILNGHVDVASVDDDQYWQYPPFKLTNKEEWLYGRGVSDMKGGMSSLF
YVLEQLHQEGQRPEGDIIVQSVVGEEVGEAGTKRACEIGPKGDLALVLDTSENQALGQGG
VITGWITVKSKNTIHDGARSQTIHAGGGLFGASAIEKMTKVIQSLNELERHWAVMKKSPG
MPPGANTINPAVIEGGRHPAFIADECRLWITVHYLPNESYESVVNEIEQYLNKVAEADVW
LRENPLEFEWGGTSMIEDKGEIFPSFTVPTHHPGFKQLEEAHEHIHNKKLEHGMSTTVTD
GGWTAHFGIPTILYGPGSLEEAHSVDEKIKAKELAQYSDVLYTFLKEWYAHPQSYKSS*

Sequence 381

Contig 0471 pos_8552 0,

is similar to (with p-value 4.0e-39)
>sp:sp|P39640|YWFD_BACSU HYPOTHETICAL OXIDOREDUCTASE IN ROCC
~-PTA INTERGENIC REGION (EC l.-.-.-). >pir:pir|S39737|S39737
hypothetical protein - Bacillus subtilis >gp:gp|X73124|BSGEN
R 83 B.subtilis genomic region (325 to 333). NID: g413923. >
gp:gp1Z299123|BSUB0020_68 Bacillus subtilis complete genome (
section 20 of 21): from 3798401 to 4010550. NID: g2636240.
atggaacgtttagaaaacaaaatcgcagtgattactggtgcgagtactggtattggacaa
gcatcggccgtggegttagcaaaagaaggagcacatgtgttagegettgatatatcagat
caattagaagaaactgtgcagtctattaatgataatggtgggaaagcaactgcatatcgce
gtagacatttcagatgataaacaagtcaaacaattctcagaaaaaatagcacaagaattt
ggacatgtagatgttatttttaacaatgcgggtgtagataatggcgeccggacgtattcat
gaatatccagttgaagtgtttgataaaattatggctgttgatatgagaggaactttttta
gtaactaaatttttattacctttaatgatgaaacaaggtggttctattattaatacaget
tcattctctgggcaagectgeggatttataccgttcagggtataatgctgectaagggeggt
gtcattaattttacaaaatctatcgctatagaatatggacgtgaaaatattcgtgctaat
gctatagcacctggaacaatcgaaacaccacttgttgataatttagcaggtacatcagat
gaagaagccggacaaacattccgagaaaatcaaaaatgggtaacaccattaggtcgacta
ggaacaccggatgaagttgggaaacttgtagcctttttagcttccgatgatagttcattt
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ataactggtgaaactattcgtattgatggtggcgtgatggcttatacatggctacaacac
gcattttcattttttgtcgttgttttttcttattttcttgtgacgtatattggttaccga
tatgttctacttttttattcattgcttgtcaccteccttaagecatttcactcttcattaat
acgttcttctttaatc

Sequence 382
MERLENKIAVITGASTGIGQASAVALAKEGAHVLALDISDQLEETVQSINDNGGKATAYR
VDISDDKQVKQFSEKIAQEFGHVDVIFNNAGVDNGAGRIHEYPVEVEFDKIMAVDMRGTFL
VTKFLLPLMMKQGGSIINTASFSGQAADLYRSGYNAAKGGVINFTKSIAIEYGRENIRAN
AIAPGTIETPLVDNLAGTSDEEAGQTFRENQKWVTPLGRLGTPDEVGKLVAFLASDDSSE
ITGETIRIDGGVMAYTWLQHAFSFFVVVESYFLVTYIGYRYVLLFYSLLVTSLSISLFIN
TEFFEFNX

Sequence 383

Contig 0472 pos_3883_3548,

putative peptide of unknown function
atggtgctcgtacaatttccaccttggtttgattgtaacgtccaaaatataaattacatc
ttatatgtgagaaaacaattaactgatattccgatgagcattgaatttagacatcaatca
tggtttgacaatcagtataaagaacaaactttatccttcttaacacaacatcaaatcatt
catgcagtggtagatgaacctcaagttaaagaggggagcgttcctttagtaaataggatt
actagtgaaattgcttttgtacgttatcatggacgtaatcattatggttggactaaaaaa
gatatgactgatcaagaatggcgagatgtaagataa

Sequence 384
MVLVQFPPWFDCNVONINYILYVRKQLTDIPMSIEFRHQSWEFDNQYKEQTLSFLTQHQIT
HAVVDEPQVKEGSVPLVNRITSEIAFVRYHGRNHYGWTKKDMTDQEWRDVR*

Sequence 385

Contig_ 0473 _pos_900_2051,

is similar to (with p-value 8.0e-75)
>sp:sp|Q01444|YFF1 MYCMY HYPOTHETICAL PROTEIN IN FFH 5'REGIO
N (FRAGMENT). >pir:pir|S35480|S35480 hypothetical protein 1
- Mycoplasma mycoides (SGC3) >gp:gp|M91593|MYCSRPM54A 1 Myco
plasma mycoides SRPMS4 gene, complete cds. NID: gl50208.
atgaagcatgaacaagaattagaacgcatctccggtctcactcaagaagaagctgtgaaa
gaacagcttcaaagagttgaagaagaactgtcacaagatattgcaatacttgttaaagaa
aaagaaaaagaagcgaaagaaaaagttgataagacagctaaagaattacttgctacaact
gtacaaagattagcagccgaacatacaactgaatcaactgtttcagtcgtaaatctgect
aacgatgaaatgaaaggtcgtatcataggtagagaaggtagaaatatacgcacattagaa
acacttactggcatagatttaattattgatgacacaccagaagcagttattttatcaggt
tttgacccaattagacgtgaaattgctagaactgcactagttaatttggtttctgatgga
cgtattcatcctggacgtattgaagatatggtcgaaaaagctagaaaggaagtagacgat
atcattagagatgctggagaacaagctacctttgaaataaatgtacacaatatgcatcct
gatttagtgaaaattttgggtcgattaaattatcgaactagttatggtcagaatgtactt
aaacattcaattgaagttgcccacctttcaggtatgcttgcagcagaattaggagaggat
gttactttagctaaacgtgctggattattacatgatgttggtaaagccattgatcatgaa
gttgaaggtagtcacgtagaaataggtgttgaattagctaagaaatataatgaaaataac
ataattattaatgctattcactcacatcatggtgatgttgaaccaacctctatcatttcet
attttagttgcagcagctgatgcattatcagcagecgcgaccaggtgcacgtaaagagaca
cttgaaaattatattagaagacttgagagactcgaaacgttatctgaaagttatgatggg
gtagaaaaagcatttgctatacaagctggtagagagattcgtgtagtcgtctcacctgaa
gaaattgatgatttaaaatcatatagattggcaagagatattaagaaccaaattgaagaa
gagttacaatatcctggacatatcaaagtgacagttgttcgagagactagagcaatagaa
tatgctaaataa

Sequence 386

MKHEQELERISGLTQEEAVKEQLOQRVEEELSQDIAILVKEKEKEAKEKVDKTAKELLATT
VORLAAEHTTESTVSVVNLPNDEMKGRIIGREGRNIRTLETLTGIDLIIDDTPEAVILSG
FDPIRREIARTALVNLVSDGRIHPGRIEDMVEKARKEVDDIIRDAGEQATFEINVHNMHP
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DLVKILGRLNYRTSYGONVLKHSIEVAHLSGMLAAELGEDVTLAKRAGLLHDVGKAIDHE
VEGSHVEIGVELAKKYNENNIIINAIHSHHGDVEPTSIISILVAAADALSAARPGARKET
LENYIRRLERLETLSESYDGVEKAFAIQAGREIRVVVSPEEIDDLKSYRLARDIKNQIEE
ELQYPGHIKVTVVRETRAIEYAK*

Sequence 387

Contig_0473_pos_2519_ 3313,

is similar to (with p-value 4.0e-37)
>sp:sp|P47488|Y246 MYCGE HYPOTHETICAL PROTEIN MG246. >pir:pi
r|{B64227|B64227 hypothetical protein MG246 - Mycoplasma geni
talium (SGC3) >gp:gplU39703|U39703 14 Mycoplasma genitalium
section 25 of 51 of the complete genome. NID: g3844835.
atgagaatattgtttataggtgacatcgttggtaaagtgggcaggaaaatgattactact
tatttacctaaaattaaacaaacttatcacccaacagtttctatagtaaacgctgaaaat
gccgcacacggtaaaggattaacagaaaaaatttacaaacaacttttgagagaaggcgtg
gatttcatgactatgggtaatcatacatatggtcaaagagaaatttacgattttattgat
gatgctcatcgaatggtgagacctgcaaattttcctgatgaagcteccaggaacaggtatg
agaataataaaaattaacgatattaaattggctattattaatttacaaggccgttcattt
atgcaagacattgatgatccatttaaaaaggctgaccagctaatcgaagaagctcaaaaa
tctacaccatatatatttgtagattttcatgctgaaactacatctgaaaaaaatgctatg
ggttggtatttagatggtagagtgagcgctgttgttggtactcacacacatattcaaact
tctgatgatcgtatattacctcatggcacaggatatatcacagatgtcgggatgacaggt
tattacgatggtattttaggtatcaatagagatgaagttattcaacgttttattactagt
ttgccacaaaggcatgttgttccagatgatgggcgaggecgtattatcaggagttatcata
gatttagataaagaaggtaaaacgactcaaataaaaagactgttaataaatgaggaccat
cctttccaaatttaa

Sequence 388
MRILFIGDIVGKVGRKMITTYLPKIKQTYHPTVSIVNAENAAHGKGLTEKIYKQLLREGV
DEFMTMGNHTYGQOREIYDFIDDAHRMVRPANFPDEAPGTGMRIIKINDIKLATIINLQGRSF
MODIDDPFKKADQLIEEAQKSTPYIFVDFHAETTSEKNAMGWYLDGRVSAVVGTHTHIQT
SDDRILPHGTGYITDVGMTGYYDGILGINRDEVIQRFITSLPQRHVVPDDGRGVLSGVII
DLDKEGKTTQIKRLLINEDHPFQI*

Sequence 389

Contig 0473 pos_3372_5186,

is similar to (with p-value 4.0e-83)

>pir:pir|S22396|S22396 pyruvate synthase (EC 1.2.7.1) - Halo
bacterium halobium >gp:gp|X64521 |HHFEROXI 1 H.halobium gene
for pyruvate:ferredoxin oxidoreductase. NID: g43497.
gtggtttattttgttatcatagagtatgaattaataccacaggaggcatgtgatatgaaa
tcacaaatatcatggaaagtgggcggtcagcaaggcgaaggtattgaatctaccggtgaa
atctttgctactgcgatgaatagaaaaggttattttttgtatggatatagacacttttet
agtcgtataaaaggtggccatactaataataagataagagtttcaaaatcgcctgtgeat
gcgattagtgatgatttggatatactcattgcttttgaccaggaaacgattgaattaaat
catcatgaaatgagagaagatagtattataattgcggatgctaaagcaaaaccccaaaag
ccagagaactgtgtggctcaattaattgagttaccattcactagcacggcaaaggaactt
ggaacagcattaatgaagaatatggtggcaattggtgcgacatctgcactgatggattta
aatacatcaacttttgaaactttaatcgataacatgttttcaaaaaaaggtaataaagtc
gttgatatgaatatacaagcccttaatatgggttatgatttaatgaagcaacaagttacc
aacgttaatggagactttacattagagaatggtagcggtcatcctcatttatatatgata
ggtaatgacgcaatcggattaggagcaatagcagctggatcaagatttatgtcecgcettat
ccaattacgccagcttctgaaattatggaatacatgattgccaatctacctaaagttgat
ggtactgttgttcaaactgaagatgaaatagcagcagcaacgatggcgattggagctaac
tatgctggcgtacgaggctttacagcgagtgcgggtccaggtctttectttaatgatggaa
tctattggattgtctggtatgactgaaacgccattagtcattattaatactcaaagaggt
ggtccttctactggcttaccaacaaagcaagaacaatcagatttaatgcaaatgatttat
ggtacccatggtgatattccgaaaattgtecgttgetcecctacagatgetgaagatgegttt
tatcttactatggaagcatttaatttagctgaagaataccaatgtccagtcattctgtta
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agtgatttacaattatcattaggaaaacaaactgttaaaacactcgattataataaaatc
gatattcgtcgtggagaaataatacagtcagatatcgagagagctgaagatgataaagca
tactttaaaagatatgcattaacagctagtggcgtatcaccacgaccaataccaggtgtt
aaaggtggtatacatcatgtaacaggtgttgaacataatgaagaagggaagccaagtgag
gcgcctatgaatcgtcagaatcagatggaaaaacgaatgcgcaaaactgaaagettggtt
atcaataatcctgtgttactcaatgaacatgaagacgaagcagatatactgtatatagga
tttatatctactaaaggtgctattggagaaggtgcagaaagactagaacgacatggtgta
aaagtgaatacgatgcatattcgacaattacatcctttcecctaaagatattgttcaacaa
gctattaataaagcttcgaaagtaatagttgcagaacataattatcaaggacaattatca
agtattttaaaaatgaacacacaagttaatgataaattagttaatcaaacaaaatacgat
gggaaacctttcttaccttatgaaattgaagaaaaaggtttggaaattgctaaagagtta
aaggagttggtgtaa

Sequence 390
VVYFVIIEYELIPQEACDMKSQISWKVGGQQGEGIESTGEIFATAMNRKGYFLYGYRHFES
SRIKGGHTNNKIRVSKSPVHAISDDLDILIAFDQETIELNHHEMREDSIITIADAKAKPQK
PENCVAQLIELPFTSTAKELGTALMKNMVAIGATSALMDLNTSTFETLIDNMESKKGNKV
VDMNIQALNMGYDLMKQQVTNVNGDFTLENGSGHPHLYMIGNDAIGLGAIAAGSREFMSAY
PITPASEIMEYMIANLPKVDGTVVQTEDEIAAATMAIGANYAGVRGFTASAGPGLSLMME
SIGLSGMTETPLVIINTQRGGPSTGLPTKQEQSDLMQMIYGTHGDIPKIVVAPTDAEDAF
YLTMEAFNLAEEYQCPVILLSDLOLSLGKQTVKTLDYNKIDIRRGEIIQSDIERAEDDKA
YFKRYALTASGVSPRPIPGVKGGIHHVTGVEHNEEGKPSEAPMNRONOMEKRMRKTESLV
INNPVLLNEHEDEADILYIGFISTKGAIGEGAERLERHGVKVNTMHIRQLHPFPKDIVQQ
AINKASKVIVAEHNYQGOLSSILKMNTQVNDKLVNQTKYDGKPFLPYEIEEKGLEIAKEL
KELV*

Sequence 391
Contig 0473 pos 6639 7256,
is similar to (with p-value 2.0e-18)
>pir:pir|S41182|S41182 hypothetical protein 37.1 - phage SPP
1 >pir:pir{S43808]543808 hypothetical protein 38 - phage SPP
1 >gp:gplX67865|BSSPP1_10 B.subtilis phage SPP1 DNA sequence
coding for products required for replication initiation. NI
D: g472886.
atggacaaatttaaatctatgacagaattaaaagaattgactaaagaaggaaaagattgg
gaaatagagtgtgaaaatcgttctagcatagtcactatattagcattacatggcggtgga
attgaacctgccacaactgaattagcctatacaattgcacattgtggegactataactat
ttttcctttaaaggtatgagaagtaaggggaataatgagttacatgtgacttccacacat
tatgatgaccaaattgcattagatttagtgagaggtagccaaagaactgtagccatccat
ggttgtgaaggtaatgaaagtgtggcttatataggaggtagtgatgacagactaattgag
ttaatcaccgaatctcttgaagatataggaattagcgtgcgagaagcaccacatcatatt
tctggaactcaagaaaataatattgttaatatgactcaaacccaaggaggagtgcaatta
gaactgacagctcagttaagaaaggagctatttaaaaatagaaaaagttcacgcaaaaac
cgtgaaaataaagataattgggatgatttaatgtacgactttgctgatgcaatgaaaaaa
gctatagaacgtgcataa

Sequence 392
MDKFKSMTELKELTKEGKDWEIECENRSSIVTILALHGGGIEPATTELAYTIAHCGDYNY
FSFKGMRSKGNNELHVTSTHYDDQIALDLVRGSQRTVAIHGCEGNESVAYIGGSDDRLIE
LITESLEDIGISVREAPHHISGTQENNIVNMTQTQGGVQLELTAQLRKELFKNRKSSRKN
RENKDNWDDLMYDFADAMKKAIERA*

Sequence 393

Contig 0473 pos 8529 9131,

putative peptide of unknown function
atgaaaaatgtttctaaagctttgatttggtttgttataagcttcatcatctttcacgea
atattatttgtgatgtggggagaacatcaagaatactggtatttatatactggcattatg
ttaatagctggaataagttatgttttttaccaaagagacattgcatctaaacgattatta
acttccataggcatgggtataataacgagtgtcgcacttattattatacaattaattttt

102



10

15

20

25

30

35

40

45

50

55

WO 01/34809 PCT/US00/30782

tcacttatttcatcagaattatcatacgcatctttaatcaaagaattatcacgaacgggt
gtctactttaaatggcaaatgctcgttactttattatttgtgataccttgtcatgaatta
tatatgagaactgttttacaaaaggaattaataaaatataacttaccgaaatgggctage
attttaattgttgcaatatgttcaagttcattatttatatacttagataattggtggatt
gtattctttatttttgtagctcaattcattctatctcttagectatgaatatacgagacgt
attgctacgactacaattggtcaaattgtggctatcattttattattgatattccacgga
taa

Sequence 394
MKNVSKALIWFVISFITIFHAILEVMWGEHQEYWYLYTGIMLIAGISYVFYQRDIASKRLL
TSIGMGIITSVALIIIQLIFSLISSELSYASLIKELSRTGVYFKWQMLVTLLEVIPCHEL
YMRTVLOQKELIKYNLPKWASILIVAICSSSLFIYLDNWWIVFFIFVAQFILSLSYEYTRR
IATTTIGQIVAIILLLIFHG*

Sequence 395

Contig 0474 pos 2713 1850,

putative peptide of unknown function
gtgttaataatgaatgtcttccaaatgagagataaattgaaagcgcgtttaaaacattta
gacgtagaattcaagtttgatagagaagaagaaacgttacgtattgtaagaattgacaat
cacaaaggtgtaacgattaaacttaacgctatcgtcgcaaaatatgaagaacaaaaagaa
aaaattatagatgaaatttgttattatgtcgaggaagcaatcgctcagatgggtgatgaa
gtgattaataatgttgaggacatacaaattatgccggttataagagctacaagtttcgac
aaagaaactaaggaaggtcatgcatttgtgttaacagaacatactgctgaaactaatata
tattacgctcttgatctagggaaatcttatcggctaatagatgaaaatatgttacaaacg
ttaaatttaactgctcaacaagtgaaagaaatgtcactatttaatgttcgtaagttagag
tgtcgctatagtacggatgaagttaaaggtaatattttttacttcatcaacacaaatgat
ggatatgatgcaagtcgtattttaaatacttcttttttaaatcatattcaacaccaatgt
gaaggtgaaatgcttgttggtgtgccacatcaagatgtattaattcttgcagatattaga
aataaaacaggttatgatgttatggctcatttgactatggaattctttactaaaggactt
gttccgattacttctttatcatttggttatgataacggacatctagagccaatatttatt
ttggggaaaaataataaacaaaaaagagatcctaacgttattcaacgtttagaagcgaac
agaaaaaaattcaaaaaagattaa

Sequence 396
VLIMNVFQMRDKLKARLKHLDVEFKFDREEETLRIVRIDNHKGVTIKLNAIVAKYEEQKE
KIIDEICYYVEEAIAQMGDEVINNVEDIQIMPVIRATSFDKETKEGHAFVLTEHTAETNI
YYALDLGKSYRLIDENMLOTLNLTAQQVKEMSLEFNVRKLECRYSTDEVKGNIFYFINTND
GYDASRILNTSFLNHIQHQCEGEMLVGVPHQDVLILADIRNKTGYDVMAHLTMEFFTKGL
VPITSLSFGYDNGHLEPIFILGKNNKQKRDPNVIQRLEANRKKEFKKD*

Sequence 397

Contig 0474 _pos_0 1210,

putative peptide of unknown function
atgagctggtttgataaattatttggcgatgacaacggttcgaatgacgatttgttacge
aaaaataaaaatagacgtcagtctcagcaatcaaaacaaaataatcaagactcattactg
cctcaaaataatgatatttatagtcgaccaagaggtaaatttagatttccaatacaagtt
tctgaaaatgaatatacgcaaaaaaatgaaaattataatgaacataaccaagaagaaaca
aacgatataatgagatcatataaccagcatgataatcctgaatttgattcttctggtaaa
agacatcgacgccgacgccaagcgtattcaaaacacgatcaatctaagattacacaacaa
aagcaatttgcagataacaattatacaaataataacagtgtttttaatcaaaacgacaat
aagaaatcttcacaacaacgtaaatcaatacaatctgaaaatatcaaaaacaaagcaaac
actaagaatacgtcgacatctcctgaatttacatatttaaatcatagttttaaatcaage
gaggtaccctcagcgatttttggtacaaaaaaacgaagaccgattgagaatggtgtcata
ccgccagaacataaggaattaaatgataaagagattgttcaacaggatgaagtctcgeat
tcaacgaaatcaatagatgcatcaaaaaatgtttctaatagtaacgataacaatattgaa
aaaaatcaacagaaaaaacaacaaacaactgctcaaactgagtcatcatcagaaaatatg
cataatgttgaaaagtcaaattatcaaactactaagcgtaaaacaccaaattactctaaa
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gtagataatacgattaatattgaaaatatctatgcttcacaaattgtagaagaaatcaga
agagaaagagaacgtaaagttctacagaaacgacgttttaagaaagccttacaacaaaaa
cgtcaacaaaatcaacagtcagaagaggattcaattcaaaaagctattgatgaaatgtat
gctaagcaagcccaacattacacaggcgaaagttcattggatttagaaaatgaaagtaat
caagattcgtcatctaatagtctagagaaacaatcaaatagcagcaacattgacaataaa
gaagcccaaaataacacacctttatttaactacgaagaaattgacttagatacgacatca
gatgtTCTTC

Sequence 398
MSWEFDKLEFGDDNGSNDDLLRKNKNRRQSQQSKONNQDSLLPONNDIYSRPRGKFREFPIQV
SENEYTQKNENYNEHNQEETNDIMRSYNQHDNPEFDSSGKRHRRRRQAYSKHDQSKITQQ
KQFADNNYTNNNSVENQNDNKKSSQQRKSIQSENIKNKANTKNTSTSPEFTYLNHSFKSS
EVPSATFGTKKRRPIENGVIPPEHKELNDKEIVQQODEVSHSTKSIDASKNVSNSNDNNIE
KNQOKKQQTTAQTESSSENMHNVEKSNYQTTKRKTPNYSKVDNTINIENIYASQIVEEIR
RERERKVLQKRRFKKALQQOKRQONQQSEEDSIQKAIDEMYAKQAQHYTGESSLDLENESN
QDSSSNSLEKQSNSSNIDNKEAQNNTPLENYEEIDLDTTSDVLX

Sequence 399

Contig 0475 pos_ 6773 7180,

is similar to (with p-value 3.0e-46)

>gp:gplY13384|LLLNISZ 1 Lactococcus lactis nisZ gene and 3 O
RF's. NID: g3157416.
atgatgaaaaataaattaacattaaaagagaatctatttatcggctcaatgctgtttggt
cttttttttggtgctggaaatctcatttttccaattcacttaggtcaaactgcgggggca
aatgtatggaccgccaatttaggatttcttatcacggctatcggactaccttttttagga
attatagcgataggtgtatctaaaacaaacggggtctttgaaatttcctcaaggataagt
aaaatatatggttatttgttcacaattggecttgtatcttgttataggtececgttttttgeg
ttgccaagacttgcgacgacgtcatttgaaatagcattttcaccatttatttcatctggt
acggcccaagcgttgttgctatttttagtattttattcttecggagtag

Sequence 400
MMKNKLTLKENLFIGSMLFGLFFGAGNLIFPIHLGQTAGANVWTANLGFLITAIGLPFLG
ITIAIGVSKTNGVFEISSRISKIYGYLFTIGLYLVIGPFFALPRLATTSFEIAFSPFISSG
TAQALLLFLVFYSSE*

Sequence 401
Contig 0475 pos_7273_8133,
is similar to (with p-value 1.0e-49)
>sp:sp|{P54104 | BRNQ LACDL BRANCHED CHAIN AMINO ACID TRANSPORT
SYSTEM CARRIER PROTEIN. >pir:pir|[S60180[|S60180 branched-cha
in amino acid carrier brnQ - Lactobacillus delbrueckii >gp:g
plZ248676| LDBRNQGN_ 1 L.delbrueckii brnQ gene for branched-cha
in amino acid carrier. NID: g732812.
gtgcttgcatttatccgtcctatgggtggaattagtcatgecgeccagtaagtgectgattat
agcaatagcgtgttactcaaagggtttatcgatggatataatacattagacgctttggcea
tcattagcatttggtattatcattgttactacaattaaaaagttggggattactaatccg
aatacaatcgctaaagaaactttaaaatcaggtacgattagtattatagctatgggegtt
atttatactttattagctttaatgggtacgatgagtttaggtcgttttaaagtaagtgaa
aatggtggtattgcgcttgctcagattgcacaacattatttaggggattacggaattatt
attttgtcactaatcatcattgtggcatgtctgaaaacagcaataggattgatcacagcec
ttttcggaaacatttacagagttattccctaaatctaactatctttggttagctactggg
gtgagtatattagcttgtatatttgctaatgtaggtttaacaaaaattattatgtattca
acaccagtgttgatgttcatttatcctttagcgattactttaattttattagcattactt
agtccattatttaaacattctaaaattgtctatcgatttacaacattatttacaatggtg
gcggcatttgtagatggtgtgaaagcaagtccagagttetttgttaatacaaaatttgea
caaacaatcattggatttggtgaaaattatctcccattctttaacattggtatgggatgg
attgttccagcacttattggtttcattattggtattattgtatactttatgactgctaaa
aaatcgtcccacgtacaataa
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Sequence 402
VLAFIRPMGGISHAPVSADYSNSVLLKGFIDGYNTLDALASLAFGITIIVTTIKKLGITNP
NTIAKETLKSGTISIIAMGVIYTLLALMGTMSLGRFKVSENGGIALAQIAQHYLGDYGITI
ILSLITIIVACLKTAIGLITAFSETFTELFPKSNYLWLATGVSILACIFANVGLTKIIMYS
TPVLMFIYPLAITLILLALLSPLFKHSKIVYRFTTLETMVAAFVDGVKASPEFFVNTKFA
OTIIGFGENYLPFFNIGMGWIVPALIGFIIGIIVYFMTAKKSSHVQ*

Sequence 403

Contig 0475 pos_5847_5449,

putative peptide of unknown function
atgccacacctaggtacaaatgctgttgatattttagttgattttgtaaatgaaatgaaa
caagaatataaaaatattaaagaacatgataaagtacacgagttagacgctgttccaatg
attgagaaacatctccacagaaaaattggtgaagaagaatcacatatctactctggattt
gtaatgttaaactctgtattcaatggtggtaaacaagttaattctgttcctcataaageg
acagctaaatataatgtaagaactgttccagaatatgacagtactttcgtgaaggattta
tttgaaaaagtcattcgtcatgtgggcgaagattatttaactgtagatatacctagcagt
cacgatccagtggcaagtgatcgttggagatttaattaa

Sequence 404
MPHLGTNAVDILVDFVNEMKQEYKNIKEHDKVHELDAVPMIEKHLHRKIGEEESHIYSGE
VMLNSVENGGKQVNSVPHKATAKYNVRTVPEYDSTFVKDLFEKVIRHVGEDYLTVDIPSS
HDPVASDRWREN*

Sequence 405
Contig 0475 _pos_4351_ 2876,
is similar to (with p-value 4.0e-90)
>gp:gp |AF006665|AF006665 31 Bacillus subtilis 168 region at
182 min containing the cge gene cluster. NID: g2529445. >gp:
gp|AF015775|AF015775_ 7 Bacillus subtilis YodA (yodA), YodB (
yodB), YodC (yodC), YodD (yodD), ABC-transporter (yodE), per
mease (yodF), proteinase (ctpA), YodH (yodH), YodI (yodI), c
arboxypeptidase (yodJ), purine nucleoside phosphorylase (deo
D), YodL (yodL), YodM (yodM), YodN (yodN), YodO (yodO), YodP
(yodP), acetylornitine deacetylase (argE), butirate-acetoac
etate CoA transferase (yodR), butyrate acetoacetate-CoA tran
sferase (yodS), YodT (yodT), CgeE (cgeE), CgeD (cgeD), CgeC
(cgeC), CgeA (cgeh), CgeB (cgeB), YzxA (yzxA), UDP-glucose e
pimerase (yodU), YodV (yodV), and YodW (yodW) genes, complet
e cds; and YodZ (yodZ) gene, partial cds. NID: g2415383. >gp
:gpl1299114(BSUB0011 121 Bacillus subtilis complete genome (s
ection 11 of 21): from 2000171 to 2207900. NID: g2634230.
atgaatgatcatcaaaaaaatcatgcaacatctcaagatgataacacaatgtcaacacca
tctaagaatagcaagcatataaaaattaaattatggcatttcatactcgttattttgggt
attattcttttaacatccatcattactgtagtatcaacaattttaattagccatcaaaaa
agtggtttaaataaagaacaacgtgcaaatttaaaaaaaattgaatatgtctatcaaaca
cttaataaagattattacaaaaagcaaagttctgataaattaactcaatctgccatagat
ggtatggttaaagaacttaaagatccatattcagaatatatgactgctgaagaaacaaaa
caatttaatgaaggtgtatcaggtgatttcgttggcataggtgctgaaatgcaaaagaaa
aatgaacagataagtgttactagcccaatgaaggattcaccagcagaaaaagctggtatt
caacctaaagatatcgtcacacaagtgaatcatcattcggtagtcggtaaaccacttgat
caagttgttaaaatggtccgcggcaaaaaaggaacatatgttactttaactataaaacgt
ggttcgcaagaaaaggatattaagattaaacgcgataccattcacgttaagagtgtagag
tatgagaagaaaggcaatgtaggcgtactaacaatcaataaattccaaagcaatacttct
ggtgaactcaaatctgcaatcatcaaagcgcataagcaaggcatccgtcatatcatttta
gatttgagaaataatccgggggggttattagatgaggcagtcaagatggctaacatcecttt
attgataagggaaatactgtcgttcaattagaaaaaggtaaggataaggaagaattaaaa
acttctaatcaagcactaaaacaagcaaaagatatgaaagtatccatcttagttaatgag
ggatcagctagtgcettcagaagtgtttacaggtgctatgaaagactatcataaagctaaa
gtttacggttctaaaacatttggtaaaggtatcgttcagaccactcgtgaatttagtgat
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ggttcattaattaaatatacagagatgaaatggctaacgcctgatggccattatattcat
ggtaaaggaattagaccagatgttagtatctcaacaccaaaataccaatcactcaatgtc
attccagataacaaaacttatcatcaaggtgaaaaagataaaaatgttaaaacgatgaaa
ataggtctaaaagctttaggttatccaattgataacgaaacaaacatatttgacgaacaa
ttagaatctgctattaaaacatttcaacaagacaataatttaaaagttaatggcaatttt
gataaaaaaacaaatgataaatttactgaaaaactagttgaaaaagcgaataaaaaagat
actgttttaaacgatttactaaacaaactaaaataa

Sequence 406 .
MNDHQKNHATSQDDNTMSTPSKNSKHIKIKLWHFILVILGITLLTSIITVVSTILISHQK
SGLNKEQRANLKKIEYVYQTLNKDYYKKQSSDKLTQSAIDGMVKELKDPYSEYMTAEETK
QFNEGVSGDFVGIGAEMQKKNEQISVTSPMKDSPAEKAGIQPKDIVTQVNHHSVVGKPLD
QVVKMVRGKKGTYVTLTIKRGSQEKDIKIKRDTIHVKSVEYEKKGNVGVLTINKFQSNTS
GELKSAIIKAHKQGIRHIILDLRNNPGGLLDEAVKMANIFIDKGNTVVQLEKGKDKEELK
TSNQALKQAKDMKVSILVNEGSASASEVFTGAMKDYHKAKVYGSKTFGKGIVQTTREFSD
GSLIKYTEMKWLTPDGHYIHGKGIRPDVSISTPKYQSLNVIPDNKTYHQGEKDKNVKTMK
IGLKALGYPIDNETNIFDEQLESAIKTFQQODNNLKVNGNFDKKTNDKFTEKLVEKANKKD
TVLNDLLNKLK*

Sequence 407

Contig 0475 pos_2540_ 2037,

putative peptide of unknown function
atgattagattagcaactaaagatgatttacttagtattactcaattagtcaaagaggct
aaacagattatggaagaattcaacaacaaccaatgggatgatgaatatcccgcgaaagag
cattttgaagaagacatcgaaaataaaacactatatgttttagacgttgatcatacaatt
tatggttttattgttatcgaccaaaatcaatcggagtggtatgatgacattgattggect
gttaatcgaaatggggcatacgttattcacagattagctggatcaaaacaatataaaggt
gctgcgactgaacttttccaatttgccattgacttagcaaatgaacatgatattcatgtce
attttaacagatacatttgccctcaataaacctgctcaaggattatttgaaaagtttggt
tttactaaagttgatgagatagagatagattatcatccttttgatagaggggcacctttt
tatgcatattataaaaacatataa

Sequence 408
MIRLATKDDLLSITQLVKEAKQIMEEFNNNQWDDEYPAKEHFEEDIENKTLYVLDVDHTI
YGFIVIDONQSEWYDDIDWPVNRNGAYVIHRLAGSKQYKGAATELFQFAIDLANEHDIHV
ILTDTFALNKPAQGLFEKFGFTKVDEIEIDYHPFDRGAPFYAYYKNI *

Sequence 409

Contig 0475 pos_ 2019 946,

is similar to (with p-value 1.0e-63)

>gp:gp|AF068902 |AF068902 4 Streptococcus pneumoniae D-glutam
ic acid adding enzyme MurD (murD), undecaprenyl-PP-MurNAc-pe
ntapeptide-UDPGlcNAc GlcNAc transferase (murG), cell divisio
n protein DivIB (divIB), orotidine-5'-decarboxylase PyrF (py
rF), and orotate phosphoribosyltransferase PyrE (pyrE) genes
, complete cds; and unknown genes. NID: g4008477.
atgacaaaaattgcatatacaggtggaggaacagtaggacacgtttcagtgaatttaagt
ttaattcctacttcgattgaaaaaggacacgaagcattttatattggttcaaaacatggt
attgaaagggaaatgatagagtcacaactccctgatattcaatattatccaatatcaage
ggtaaattacgtcgttatctatcttttgaaaatgcaaaagatgtctttaaagttttgaaa
ggaattttagatgcacgtaaaatacttaaaaaacaaaaaccagacttacttttttcaaaa
ggtggttttgttagtgttceccggtagttatageccgcacgttcetttaaaaattccaactatce
atacacgaatcagatttaactcctggattagctaataaaatttctttaaaatttgcectaag
aaaatatacacaacctttgaagatacacttacatatcttccaaaagataaagctgatttt
gttggggctactgtacgtgaggacttaaaacaagggaataaagaaagaggatatcaactc
actgattttgataaaaataaaaaagtgttattagtcatgggaggaagtttaggtagtaaa
aaacttaataatatcattcgtcaaaatattgaggcacttctccacgattatcaaattata
cacttaactggaaaaggacttgttgatgactcaatcaataaaaaaggttatgttcaattt
gaatttgttaaagacgacttaactgatttattagcaatcactgatactgttgtaagtcgt
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gcaggttctaacgcaatttatgaatttttaacgctacgtataccgatgttactcatccce
ttaggacttgatcaatcaagaggagatcaaattgataatgctaaaaactttgaatctaag
ggttatggtcgtcatattcctgaagatcaacttacagaagttaacttattgcaagaatta
aatgatattgaattacatcgtgaatctattattaaacaaatggaaacatatcaagagagt
tacacgaaagaagatttatttgataaaattattcatgatgcattaaacaagtag

Sequence 410
MTKIAYTGGGTVGHVSVNLSLIPTSIEKGHEAFYIGSKHGIEREMIESQLPDIQYYPISS
GKLRRYLSFENAKDVFKVLKGILDARKILKKQKPDLLFSKGGFVSVPVVIAARSLKIPTI
IHESDLTPGLANKISLKFAKKIYTTFEDTLTYLPKDKADEVGATVREDLKQGNKERGYQL
TDEDKNKKVLLVMGGSLGSKKLNNIIRONIEALLHDYQITIHLTGKGLVDDSINKKGYVQF
EFVKDDLTDLLAITDTVVSRAGSNAIYEFLTLRIPMLLIPLGLDQSRGDQIDNAKNEFESK
GYGRHIPEDQLTEVNLLQELNDIELHRESIIKQMETYQESYTKEDLFDKITIHDALNK*

Sequence 411

Contig 0475 pos 933 319,

is similar to (with p-value 3.0e-21)

>pir:pir|S32217|S32217 hypothetical protein 2 - Bacillus meg
aterium >gp:gpl221972|BMCTP450A 3 B.megaterium cytochrome P4
50meg, ORF1l and ORF2 genes. NID: g288298.
atgaatcgatggaaacgcatttcattgcttattgtttttacacttatttttggtataata
gctttttttcatgaatcaaggcttggaaaatggatagataacgaagtatatgaatttatt
tattcatctgaaagtttcattaccacatctattatgttaggtgtaacaaaaattggtgaa
gtttgggcaatggttgcgctatccttattattagttgettaccttatgectaaaacgette
aagattgagacattattctttgtaatagtaatgagcttatctagtacactcaatccacta
ttaaagaatatctttgatagggaacgtccaacattattgcgtttaattgacatttcagge
tttagttttccaagcggtcatgctatgggctcaacttcattctttggaagecgectatatat
gtaataaaccgtcatgattcgggtatctctaaaggcgtgttaatcggtttatgecgcactt
ttcattttattaatatcaacttctagagtgtatctaggcgttcattaccctacagatatt
attgccggcattattggtggtgtattctgecttttactcagtactttattactacctaaa
cagttaatagcttag

Sequence 412
MNRWKRISLLIVFTLIFGIIAFFHESRLGKWIDNEVYEFIYSSESFITTSIMLGVTKIGE
VWAMVALSLLLVAYLMLKRFKIETLFFVIVMSLSSTLNPLLKNIFDRERPTLLRLIDISG
FSFPSGHAMGSTSFFGSAIYVINRHDSGISKGVLIGLCALFILLISTSRVYLGVHYPTDI
IAGIIGGVFCLLLSTLLLPKQLIA*

Sequence 413
Contig 0476 _pos_1619 2608,
is similar to (with p-value 2.0e-56)
>sp:sp|P54948 | YXEI BACSU HYPOTHETICAL 37.2 KD PROTEIN IN IDH
-DEOR INTERGENIC REGION. >gp:gp|299124|BSUB0021 58 Bacillus
subtilis complete genome (section 21 of 21): from 3999281 to
4214814. NID: g2636442. >gp:gp|D45912|D45912 12 Bacillus su
btilis genome sequence between the iol and hut operon, parti
al and complete cds. NID: gl408482.
gtgttatatatgtgtactgccatttctttatatacaaaacaacgttaccattatttaget
agaacaatggactttgcatttgaatttaatggtatcccaaccattgttccacgecattat
cactaccaatttgatctagattcagacatgcgtcttgaatatggttttgttggaacaaat
ttaaaagtaggacgttatagatttggtgatggtataaacgaaaaaggtttagctatttcg
aaccattacttcactggtgaagcctcatacagtacccataaacgttatggttattttaac
ttagcacctgaggagtttattgtttgggttttaggttttaataaaagtattagcgaatta
aaacaaaaggttaagaaaatcaatattatgaatgaaaaaaatacgactttgaatatcgtt
cctcecectttacatttcatggtcactgatgaaacaggacataccgtagccatagaacctcac
aatggcttattaatagttaaagataattatgttcataccttaacaaatgaacctaaatta
gattggcatctatctaacttaagaaattacgcttttttaacgccacagaaatcaaccaat
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caattaataggtaaagtgctagtaagatcaatgggctgtgaagcaggaacaaatggctta
ccgggtggttatacgtcaacagatcgttttatacgcgctacatatttaagacaccaacta
cgctgttcccataatgaagatgaaaatttaatgaattgttttaaagttctagaatcagtc
agtatccctcaaggtgcagttatcgatgccaataaaatacattacacacaatatcaatta
gtgatggaaagtaaagaaagaagttattatattaagccttactttagcaatcaaattttc
aaaataaaattaactgaagaccttttaagtaagaatgagatgacattcttacctattaat
cacgaattaaagataacatcaatacaatag

Sequence 414
VLYMCTAISLYTKQRYHYLARTMDFAFEFNGIPTIVPRHYHYQFDLDSDMRLEYGEFVGTN
LKVGRYRFGDGINEKGLAISNHYFTGEASYSTHKRYGYEFNLAPEEFIVWVLGENKSISEL
KOKVKKINIMNEKNTTLNIVPPLHFMVTDETGHTVAIEPHNGLLIVKDNYVHTLTNEPKL
DWHLSNLRNYAFLTPQKSTNQLIGKVLVRSMGCEAGTNGLPGGYTSTDRFIRATYLRHQL
RCSHNEDENLMNCFKVLESVSIPQGAVIDANKIHYTQYQLVMESKERSYYIKPYFSNQIF
KIKLTEDLLSKNEMTFLPINHELKITSIQ*

Sequence 415
Contig 0476_pos_2841_3542,
is similar to (with p-value 3.0e-41)
>sp:sp|P39610 | THID_BACSU PHOSPHOMETHYLPYRIMIDINE KINASE (EC
2.7.4.7) (HMP-PHOSPHATE KINASE) (HMP-P KINASE). >pir:pir|S39
7071839707 hypothetical protein - Bacillus subtilis >gp:gplX
73124 |BSGENR 53 B.subtilis genomic region (325 to 333). NID:
g413923. >gp:gpl299123|BSUB0020 97 Bacillus subtilis comple
te genome (section 20 of 21): from 3798401 to 4010550. NID:
g2636240.
atggataaagaaacatggtcccatgatgtaacacctattgatatgaatgttttcgaaaaa
caacttgaaactgcaatatcaattggacctgatgctattaaaacaggaatgttagggaca
caagacattattaaacgtgccggagatgtttttgttgaatctggtgcagactattttgta
gttgatccagtaatggtttgtaaaggagaagacgaagtacttaacccaggaaacacagaa
gcaatgattcaatatttactacctaaagctacagttgttaccccgaatttattcgaagca
ggtcaactctctggtttaggaaaattaacatcaattgaggatatgaaaaaagctgctcaa
gtgatttatgacaaaggcacacctcatgtcattattaaaggtggtaaagcactcgatcaa
gataaatcttatgacttgtactatgatggccaacaattttatcaattaactactgacatg
ttccaacaaagttataatcatggtgcaggatgcacatttgctgctgccacaacagcecttat
cttgcgaacggtaaatctccaaaagaagcaatcattgctgctaaagcatttgtagecttca
gcaatcaaaaatggttggaaaatgaatgactttgtaggacctgttgatcatggtgcatat
aaccgtattgaacagattaacgttgaagtcactgaggtttaa

Sequence 416
MDKETWSHDVTPIDMNVFEKQLETAISIGPDATIKTGMLGTQDIIKRAGDVFVESGADYEV
VDPVMVCKGEDEVLNPGNTEAMIQYLLPKATVVTPNLFEAGQLSGLGKLTSIEDMKKAAQ
VIYDKGTPHVIIKGGKALDQDKSYDLYYDGQQOFYQLTTDMFQQSYNHGAGCTFAAATTAY
LANGKSPKEAITAAKAFVASAIKNGWKMNDEVGPVDHGAYNRIEQINVEVTEV™*

Sequence 417

Contig 0476_pos_10083_11204,

is similar to (with p-value 0.0e+00)
>sp:sp|P05425|ATKB_ENTFA POTASSIUM/COPPER-TRANSPORTING ATPAS
E B (EC 3.6.1.36). >pir:pir|B45995|B45995 Cu2+-transporting
ATPase (EC 3.6.1.-) - Enterococcus hirae >gp:gp|L13292|ENECO
PPUMP_2 Enterococcus hirae ATPase (copA) gene, complete cds;
ATPase (copB) gene, complete cds. NID: g290641.
atgctcattcaaaatgatgttgattttgcattagaacgtcttgtaactgtgttagtcatt
gcttgtccacatgctttaggecttggcaatacctttagtcactgcacgttectacttcaatt
ggtgcacataatggtttaattattaaaaatagagagtctgtagaaatagctcaacatatc
gattatgtaatgatggataaaactggtactttaactgagggtaacttttctgtgaatcat
tatgagagctttaaaaatgatttgagtaatgatacaatattaagccttttcgectcatta
gaaagtcaatctaatcacccattagctataagtattgttgattttgcgaaaagtaaaaat
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gtttcatttactaatccacaagacgttaataatattccaggtgtcggattagaaggtcta
attgataataaaacatataaaataacaaatgtctcttatcttgataaacataaacttaat
tatgacgatgacttgtttactaaattagctcaacaaggtaattcaatcagttatttaatt
gaggatcaacaagtcattggcatgattgctcaaggagatcaaattaaagaaagctcaaaa
caaatgatagctgatttactatcaagaaatattacaccagtcatgcttacaggtgacaat
aatgaagtggcacacgctgtcgcaaaagaattaggtattagtgatgttcacgcacaactc
atgccagaagataaggaaagcattataaaagattatcaaagtgacggtaataaagtcatg
atggtcggagacggtatcaacgatgcgccgagtcttataagageccgatattggtatagea
attggtgcaggcacagatgttgcagtggattcaggtgatatcatacttgttaaaagtaat
ccatcagatatcattcatttcttgactctttcaaataatactatgagaaaaatggtgcaa
aacttatggtggggtgcaggttataatattgttgctgtacctttagcagctggcgecatta
gcttttatcgggttaatattatcaccagctgtaggagcaatattaatgtctttaagtaca
gttatagtagcgattaatgcttttacattaaaattaaaataa

Sequence 418
MLIQNDVDFALERLVTVLVIACPHALGLAIPLVTARSTSIGAHNGLIIKNRESVETAQHI
DYVMMDKTGTLTEGNFSVNHYESFKNDLSNDTILSLFASLESQSNHPLAISIVDFAKSKN
VSETNPQDVNNIPGVGLEGLIDNKTYKITNVSYLDKHKLNYDDDLFTKLAQQGNSISYLI
EDQQVIGMIAQGDQIKESSKQMIADLLSRNITPVMLTGDNNEVAHAVAKELGISDVHAQL
MPEDKESIIKDYQSDGNKVMMVGDGINDAPSLIRADIGIAIGAGTDVAVDSGDIILVKSN
PSDITIHFLTLSNNTMRKMVONLWWGAGYNIVAVPLAAGALAFIGLILSPAVGAILMSLST
VIVAINAFTLKLK*

Sequence 419
Contig 0476 pos 9841 7541,
is similar to (with p-value 0.0e+00)
>gp:gp|AF007865|AF007865_3 Bacillus licheniformis bacitracin
synthetase operon including bacitracin synthetase 1 (bach),
2 (bacB) and 3 (bacC) genes, complete cds. NID: g2982193.
atgatacctgtgcattttatgaaggtggatcgtatacctatcacgatgaatgggaaatta
gatgtgcgtgcattacctgaaattaatctaaagaataatagaaattatgtagaaccacgt
aacgatattgaacgcacagtttgccgtattttcgaagagattttacatgttgatcaggta
ggtgttaaagataatttctttgaactaggtggacactctcttagagcaacattagttgta
aaccgtattgaagaaaggttaaaaaaacgtcttaaagtaggtgatttaatgaaatcgect
actgtagagcaacttggacaacaaattgaagaactgcaaaatgatgtctatgaagtgatt
cccaaagcaaatgaatcgtatcaatatgatttaagtgcgtctcaaaaaagtatgtatctt
ttatggaaggtcaatcctaaagacacagtgtataacattccattcttatggagattatct
tctgaacttaatgttatgcaattgcaacgtgcattatctaagttgattgaacgtcatgaa
atattacgaacacaatatgtaattgatgacaatgaagttaaacaacgtattgcgacacat
gtttcgcctgattttgaagaggtaacgacatctctaacgaacgagcaagatattattcaa
tcatttatggaaccgtttgatttagaacaaccaagtcagatgcgagttaaatatatacat
ggaccacaacaagattatttatttatggatactcatcatagtattaatgatggtatgagt
aacacgattttactatctgatttgaacgctttataccaagataaatcattacctgaactt
aagcttcagtataaagattatagtgagtggatggtgcacagagacttatctaaacaacgt
cacttttggttacagcaatttgaaaatcaggttccaatattaaatatgcctacggattat
cctagaccaagtattaaaacaaccaacggtaatatgttgacgtttcattacaatcgtcaa
atcaaacagcaattgaaatcttatgtagaacaacatcaagtgacagactttatgttcttt
gctagtgcaatcatggtattattgcacaaatatacacgtcaggacgatatcgctattggt
agtgtaatcagtgcgcgtactcatcgcgatactgaaaatatgttaggtatgtttgetaat
acacttgtatatcgtggtcgaccacatgatcaaaagacatgggatcaattgatggctgag
atgaaagagatgtgtctaggggcatatgaacatcaagaatatccttttgaaagcttagte
aatgatcttgttgatgaaagagatgcttcacataatccgttatttgatgtgatgctegta
cttcaaaataatgaaacaaatcatgcgaattttggacatagtcaattgacacatattcca
cctcagtcaacaacagctaaatttgatttgtcatttattattgaagaagatcaagatgac
tatgtcgtcaatattgaatataatacagatttatataaacaagagaccattcatcatatt
gctgaacaacttcaaatgattattaaacatgtaatatctaccgaaaacctaaaaattcaa
gatattgatgaaaatgatgacttattaatttggttggacaagcatgtgaatgattgttct
ttagacttgccaaaaaataagtcaatacagcaacttttacatgatgtcatgaaagcgaaa
gcagatgatgtagcacttaaaatgaatggacaatcgatgacgtatcaagaacttgatgat
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tattctaatagtatggctcaaacattgatacaaaatggcattcaaaaaggggaacgtgta
gcceccttttaactgaacgaagttttgaaatggttgctagtatgattgctgtattaaaagtt
ggaggttcttatgtacctattgacgtcacttatcccgataaacgcattgaatttattatt
gaagacgctgaagtcgcagcagtgctcacatatggaaaagcaatatcctcacatatacca
gtaattaaaattgaagatattgataacactgaaaataataaaaggttaaatatagaatat
gcagggaatttggaagatgatatgtatcatatttatacatctggaacaacaggaaagcct
aaagcagtatcagtgaaacaacgtaatatattaaatttagtatgtgcttggacaaaaaga
ctcaatttatccgatgatgaagtctatctgcagtacgctaattatgtgttcgatgettceg
gcaactgatttctactgttag

Sequence 420
MIPVHFMKVDRIPITMNGKLDVRALPEINLKNNRNYVEPRNDIERTVCRIFEEILHVDQV
GVKDNFFELGGHSLRATLVVNRIEERLKKRLKVGDLMKSPTVEQLGQQOIEELONDVYEVI
PKANESYQYDLSASQKSMYLLWKVNPKDTVYNIPFLWRLSSELNVMOQLORALSKLIERHE
ILRTQYVIDDNEVKQRIATHVSPDFEEVTTSLTNEQDIIQSFMEPFDLEQPSQMRVKYIH
GPQODYLFMDTHHSINDGMSNTILLSDLNALYQDKSLPELKLQYKDYSEWMVHRDLSKQR
HEFWLOQFENQVPILNMPTDYPRPSIKTTNGNMLTFHYNRQIKQQLKSYVEQHQVTDEMEFE
ASATMVLLHKYTRQDDIAIGSVISARTHRDTENMLGMFANTLVYRGRPHDOQKTWDQLMAE
MKEMCLGAYEHQEYPFESLVNDLVDERDASHNPLFDVMLVLONNETNHANFGHSQLTHIP
PQSTTAKFDLSFIIEEDQDDYVVNIEYNTDLYKQETIHHIAEQLOMITIKHVISTENLKIQ
DIDENDDLLIWLDKHVNDCSLDLPKNKSIQQLLHDVMKAKADDVALKMNGQSMTYQELDD
YSNSMAQTLIQONGIQKGERVALLTERSFEMVASMIAVLKVGGSYVPIDVTYPDKRIEFII
EDAEVAAVLTYGKAISSHIPVIKIEDIDNTENNKRLNIEYAGNLEDDMYHIYTSGTTGKP
KAVSVKQRNILNLVCAWTKRLNLSDDEVYLQYANYVEFDASATDEYC*

Sequence 421

Contig 0476_pos_7178_6864,

putative peptide of unknown function
gtgcaacaaaatttagggaaaatggaaagtttattactttctgcaagacattttctatgg
agtacagctagagggtatcaatcatatacagaggatgcacaaatatggaatgaaacctca
gcaagtaaagtggtggtaatgaaccaaggtatagaaatcgttgatttagctatgagaata
gttggagctaagagtctagaaatgagcagacctcttcaacggtactatagagatatacgt
gctggattacataatccaccaatggaagatatggcttacactaatattgctaaaagtatt
acaaacaaactttaa

Sequence 422
VOONLGKMESLLLSARHFLWSTARGYQSYTEDAQIWNETSASKVVVMNQGIEIVDLAMRI
VGAKSLEMSRPLORYYRDIRAGLHNPPMEDMAYTNIAKSITNKL*

Sequence 423
Contig 0476 pos_2968_2609,
is similar to (with p-value 2.0e-20)
>sp:sp|P39610| THID BACSU PHOSPHOMETHYLPYRIMIDINE KINASE (EC
2.7.4.7) (HMP-PHOSPHATE KINASE) (HMP-P KINASE). >pir:pir|S39
7071839707 hypothetical protein - Bacillus subtilis >gp:gpiX
73124 |BSGENR 53 B.subtilis genomic region (325 to 333). NID:
g413923. >gp:gplz299123|BSUB0020_ 97 Bacillus subtilis comple
te genome (section 20 of 21): from 3798401 to 4010550. NID:
g2636240.
atgtcttgtgtccctaacattcctgttttaatagcatcaggtccaattgatattgecagtt
tcaagttgtttttcgaaaacattcatatcaataggtgttacatcatgggaccatgtttct
ttatccattgttacaatagatgttaaagcgaccattccatatacatcaagttcttggaac
gttttaagatctgcttgcataccggcaccagcacttgtatctgaaccagctatcgttaat
actttttttaaagccatcattcattcactcccattaatttctagtgtctttatcatatca
tgtttatcgcgtacgctaaattattataattttaaaatgcaaatcaatcatcatacttag
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Sequence 424
MSCVPNIPVLIASGPIDIAVSSCFSKTFISIGVTSWDHVSLSIVTIDVKATIPYTSSSWN
VLRSACIPAPALVSEPAIVNTFFKAITIHSLPLISSVFIISCLSRTLNYYNFKMQINHHT*

Sequence 425

Contig 0476_pos_1461 811,

is similar to (with p-value 3.0e-64)

Spir:pir|8397121839712 hypothetical protein - Bacillus subti
lis
atgaaatggtcagaggtatttcatgatataacaacgcgccatgattttcaggcgatgcat
gactttttagaaaaagaatatacgactcaaaccgtctatccagatatacaaaatatctat
caagcatttgatttaacgccgtttgaagatatcaaggttgttattttagggcaagatcct
tatcacggtcctaatcaagcacatggtttagcattttcagtgcaacctcatgctaaattt
ccaccatctttaagaaatatgtatcaagaactagaaaatgatatagggtgtcatagaact
tcgectcatttacaagactgggcaagagaaggtgtcttgttattaaatacggtattgact
gttcgacaaggtgaagcacattcacatcgaaatattggatgggaaacattcacggatgaa
atcatacaagctgtttctaattatcgtgagcatgttgtttttattctgtggggaagaccyg
gctcaacaaaaggaacgattcattgatacatctaaacacttaatcattaaatcgceccacat
cctagtccactatcggettttagaggattttttggttctaaaccttattcaactacaaat
aactatttaaaatctaaagggaaaacaccagttcagtggtgtgaaagttag

Sequence 426 _
MKWSEVFHDITTRHDFQAMHDFLEKEYTTQTVYPDIQNIYQAFDLTPFEDIKVVILGQDP
YHGPNQAHGLAFSVQPHAKFPPSLRNMYQELENDIGCHRTSPHLOQDWAREGVLLLNTVLT
VROQGEAHSHRNIGWETFTDEIIQAVSNYREHVVFILWGRPAQQKERFIDTSKHLIIKSPH
PSPLSAFRGFFGSKPYSTTNNYLKSKGKTPVQWCES*

Sequence 427

Contig 0476 pos 810 442,

putative peptide of unknown function
gtgagaataatgaacaaagaacagattctacaattgattgagcaagaattgatacaagca
gatgaagctcagacagatacggaatttgaaaagcatatgtatgctatacacatgctcaca
tctcttgttagttctcatcaaagtcgttctacaatagagaaattaaatcattctaaacca
atgaatagtaatatcaaagatgattatgagatgaaacaacagtcttcacaaaaacatcat
gtaactgcagctgaaatagaagcaatgggtggtaaagtaccacaatcaatgaaaaagcat
catacttctaataatatgatgattacagatgatcaagttggtaatggtgaatctattttt
gatttttaa

Sequence 428
VRIMNKEQILQLIEQELIQADEAQTDTEFEKHEHMYATIHMLTSLVSSHQSRSTIEKLNHSKP
MNSNIKDDYEMKQQSSQKHHVTAAEIEAMGGKVPQSMKKHHT SNNMMITDDQVGNGESTIF
DE*

Sequence 429

Contig_0476_pos_420_49,

is similar to (with p-value 3.0e-27)
>sp:sp|P39619|YWDK BACSU HYPOTHETICAL 12.0 KD PROTEIN IN UNG
-ROCA INTERGENIC REGION. >pir:pir|S839716(S39716 hypothetical
protein - Bacillus subtilis >gp:gp|X73124 |BSGENR 62 B.subti
lis genomic region (325 to 333). NID: g413923. >gp:gplZ299123
|IBSUB0020_88 Bacillus subtilis complete genome (section 20 o
f 21): from 3798401 to 4010550. NID: g2636240.
atgatgaaagtttttattattttaggtgcattaaatgcaatgatggctgtcggtactgge
gcatttggagcacatgggttggaagataaattatcagataaatacatgtcaatatgggaa
aaagcaacaacttatcaaatgtatcatggattaggtctgttagttataggtttaataagt
ggtacaacatcaattaatgtaaattgggctggttggttattattctttggtattgtettt
ttcagtggttccttgtatttcttagecttaacacaagttcgtattttaggtgecaattacg
ccaataggtggtgttctatttataattggttggcttgttcttgtgattgctacacttaaa
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ttcgctgggtaa

Sequence 430
MMKVFIILGALNAMMAVGTGAFGAHGLEDKLSDKYMSIWEKATTYQMYHGLGLLVIGLIS
GTTSINVNWAGWLLFFGIVFFSGSLYFLALTQVRILGAITPIGGVLFIIGWLVLVIATLK
FAG*

Sequence 431
Contig 0477 pos_802_1206,
is similar to (with p-value 8.0e-16)
>sp:sp|P49856| YKKC_BACSU HYPOTHETICAL 11.9 KD PROTEIN IN HMP
3'REGION. >gp:gp|D78189|BAC168TRP2 6 Bacillus subtilis hmp
DNA for 7 ORFs, complete cds. NID: gl063245. >gp:gpl|AJ002571
[BSAJ2571 28 Bacillus subtilis 168 56 kb DNA fragment betwee
n xlyA and ykoR. NID: g2632001. >gp:gp|299110|BSUB0O007_191 B
acillus subtilis complete genome (section 7 of 21): from 119
4391 to 1411140. NID: g2633472.
atgtttgtgagaagccattgcectcgaagttacgaatttgagaaaatggttctattacttt
aataggaggaataaaagaatgcaatggcttaaagttatattagccggttttattgaaatce
atctgggtcactggacttgatcaagcgcactcattgtttacatggatatttaccctettt
tttattgctttaagcttttttctagtcattgatgcttcgaagcacttaccagttggtacyg
gtatatgcattttttgtcggaatcggtgctgttggtacagtgttagttgatatgattttc
ttcaaccaaccatttactttcactaaaatctttttaataatgacccttattttaggaata
ataggattaaaactgacaactgatgcaacgaaagaagggagataa

Sequence 432
MEVRSHCLEVTNLRKWEYYEFNRRNKRMOWLKVILAGFIEIIWVTGLDQAHSLEFTWIFTLF
FIALSFFLVIDASKHLPVGTVYAFFVGIGAVGTVLVDMIFENQPFTFTKIFLIMTLILGI
IGLKLTTDATKEGR*

Sequence 433

Contig 0477 _pos_ 1212 1529,

putative peptide of unknown function
atggcttggttatttctaatgatagccggaagttttgaaattttgggegttgttcectatta
aatgaactatcacgtacaaagaataaaatttatgtcatttttttaggattagcatttata
ttaagttttagtacattaaaatttgcaatggtatctattecctatgggtactgcatacget
atatggacaggaattggtacagctggtggtacattaattggaatgattttttatagagaa
tctacacgtttaagtagaattttatgtattttattaatcatcatttcagttgttggatta
cgtttaataagttattaa

Sequence 434
MAWLFLMIAGSFEILGVVLLNELSRTKNKIYVIFLGLAFILSFSTLKFAMVSIPMGTAYA
IWTGIGTAGGTLIGMIFYRESTRLSRILCILLIIISVVGLRLISY*

Sequence 435

Contig 0477 pos_1643_2560,

putative peptide of unknown function
gtgggacttaacttattgaaagaacattttgaggtagacatgtatgatggcgaggggett
attgataaagaaaccttaaaaaaaggggtagaacatgcagatgcattaattagtttacta
tcaacttctgttgataaagatattattgatagtgctaataaccttaaaattatagcgaat
tatggtgcaggttttaataatattgatgtcgaatatgcaagacaacaaaatatagatgtt
acaaatacaccacacgcttcgacaaatgctactgctgatttaacaatcggtttaatttta
tcagtagcgcgtagaattgtagaaggagatcatttatccagaacaacaggttttgatggt
tgggcacccttattcttccgaggcagagaggtatcaggaaaaactattggtattatagge
ttaggtgaaattggaggtgcagtagctaaacgcgcacgecgcatttgatatggatgttcetg
tacactggtcctcatcgtaaggaagaaaaagaacgagatatcggtgcgaaatatgtagat
ttagatactttacttaaaaatgcagattttattacaatcaatgcggcatataatccatca
ctgcatcatatgattgatactgaacaatttaataaaatgaaatctactgcctatttaatt
aatgcaggacgtggtccaatagtaaatgaacaatctttagttgaagcccttgataataaa
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gctattgaaggtgctgcattggatgtatatgaatttgagccagaaatcactgatgcatta
aaatcatttaaaaacgttgtgcttacacctcacattggtaatgcaacatttgaagctaga
gatatgatggctaaaattgttgcgaatgatacaataaaaaaattaaatggtgatgaacct
cagtttattgtcaattaa

Sequence 436
VGLNLLKEHFEVDMYDGEGLIDKETLKKGVEHADALISLLSTSVDKDIIDSANNLKIIAN
YGAGENNIDVEYARQONIDVTNTPHASTNATADLTIGLILSVARRIVEGDHLSRTTGEFDG
WAPLFFRGREVSGKTIGIIGLGEIGGAVAKRARAFDMDVLYTGPHRKEEKERDIGAKYVD
LDTLLKNADFITINAAYNPSLHHMIDTEQFNKMKSTAYLINAGRGPIVNEQSLVEALDNK
ATEGAALDVYEFEPEITDALKSFKNVVLTPHIGNATFEARDMMAKIVANDTIKKLNGDEP
QFIVN*

Sequence 437

Contig 0477 pos_6327_5923,

is similar to (with p-value 2.0e-16)
>sp:sp|Q02115|LYTR_BACSU MEMBRANE-BOUND PROTEIN LYTR. >pir:p
ir|{A47679|R47679 lyt divergon expression attenuator LytR - B
acillus subtilis >gp:gp|M87645|BACLYTABCD 1 Bacillus subtill
is membrane bound protein (lytA and lytR); amidase enhancer
(lytB); and amidase (lytC) genes, complete cds's. NID: gl431
55. >gp:gp|299122|BSUB0019_62 Bacillus subtilis complete gen
ome (section 19 of 21): from 3597091 to 3809700. NID: g26360
29.
atgggggctaatcactttgttaaaggtgaaaaaacacacgtagatggtgatgctgccatg
gactttattagaagtcgtaaagaagatggggcaggaggcgattttggtagacaagagcgt
cagcaacttatcttagaagcgatggcagataagatgacaagcgcttcttcaatcactcat
tttaatacattaatgaatcaaattcagaaaaatgttaaaacagatttaaaattaggtgat
cttaatacaattagaactaagtataaagatgctaatgaccaagttaatcgacatcagtta
gagggtgaaggtggtatacaaaatgacggtttgtactatttcataccaagtgatgcatct
aaaaatgaaaatacacaattactaagagacaatttaaatttataa

Sequence 438
MGANHFVKGEKTHVDGDAAMDEFIRSRKEDGAGGDFGRQERQQLILEAMADKMTSASSITH
FNTLMNQIQKNVKTDLKLGDLNTIRTKYKDANDQVNRHQLEGEGGIQNDGLYYFIPSDAS
KNENTQLLRDNLNL*

Sequence 439

Contig 0477 pos_4992 4216,

is similar to (with p-value 3.0e-45)
>gp:gp|U71377|SEU71377_4 Staphylococcus epidermidis autolysi
n AtlE and putative transcriptional regulator AtlR genes, co
mplete cds. NID: g2267238.
atgttaaagaatactcggcttcgaatgacgacattgttcataattagcatactcgtcatt
ttagcaatactttttcttatatttgatacaaacctttttaaaaatgatgttaaacataca
tttaaagaagcggtgtctcttcaaacaagtgagggaaatatccatactaaagaagttaat
ggtaagtttatatatgcttccaaacaagatatagagaaagctatgcaaataaaacatagt
gataatgatttgaagtacatggatatatcagaaaaagtacctatgtcagagaaggaagtt
aaccatatcttaaaaggaaaaggtattttagaaaataagggatcaacgtttattaaagcc
caagataaatatgaagtgaatatcctatatctcatcagtcatgcactagttgagacagga
aatggtcaatcagatttatcaaaaggaattaaagaaggtaaccatcactattataacttt
tttggtattggtgcttttgatgaagatgctgtaaagactggtaagagttttgctaaacag
aagaagtggaccactcctgaaaaagcgataatgggtggcgcgtggtttgtgagataccat
tactttaaaaataatcaattgagcttatatcaaatgcggtggaacccacaaaatccagge
caacatcaatatgctagtgatattcagtgggccaataatatagctgatttaatggagaaa
tactatgataaatatggaataaaaaaagatcatataagaaaaaaatattacaaataa

Sequence 440
MLKNTRLRMTTLFIISILVILAILFLIFDTNLEFKNDVKHTFKEAVSLQTSEGNIHTKEVN
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GKFIYASKQDIEKAMQIKHSDNDLKYMDISEKVPMSEKEVNHILKGKGILENKGSTEFIKA
ODKYEVNILYLISHALVETGNGQOSDLSKGIKEGNHHYYNFFGIGAFDEDAVKTGKSFAKQ
KKWTTPEKAIMGGAWFVRYHYFKNNQLSLYOMRWNPONPGQHQYASDIQWANNIADLMEK
YYDKYGIKKDHIRKKYYK* :

Sequence 441

Contig 0477 pos_ 3832 2708,

is similar to (with p-value 4.0e-24)
>gp:gp|U29897|PAU29897 1 Pseudomonas aeruginosa FAD binding
protein homolog gene, partial cds. NID: g912581.
atgaaaatagcaatagtaggcgcaggtataggtggtttaactgctgctgegttattagaa
gaacaaggtcatcaagttaaagtgtttgaaaaaaatacttctataaacgaattaagcgcect
ggtattgggataggagataatgttttaaaaaaattagggcatcatgaccttgctaaaggce
attaaaaatgctggtcaaaatcttaccgcaatgaatatttatgatgagcaaggcacccca
ttaatgagcgctaaattgaagtctcattccctaaatgtecgecattatctagacaaacttta
attgagatcatacagtcatatgtcgaagaatcatctattcacacaggatttaaagttact
aaaattgaacaaacgagttgtaaggttaccctacattttaccaaacaggaaagtgaatcg
tttgatttgtgtattggtgctgatgggttacattctgtagtaagagagtctgtaggtgcea
cgaactaaaattcgttacaatggttacacatgttttagaggcatggttgaagatgtacaa
tttaatgaccaacatgttgcgaatgaatattggggtgttaaaggacgagtaggtatagtc
ccattaattaatcaacgtgcttattggtttattactgttcatgectaaagaaggagatcca
aaatatcaatcttttggaaaaccccatcttcaagcatattttaatcactttccaaatgaa
gtgagaaatgtgttagaaagacaaagtgaaacaggtatattacttcatgacatatatgat
ttaaaaccactgaagacattcgtttatggacgtactattttaatgggcgatgctgegeat
gccactacgcctaatatgggacaaggtgctagtcaagctatggaagatgcaattgtatta
gtgaattgtttagaaaaatatgattttaataaagcgattgagcgttatgataaacttaga
gttaaacataccacaaaagtgattaggcgttcgaaaaagataggtaaaatggctcaaaag
catcataaattaactgttaaacttagaaataccgcgatgaaattaataccaaatgcetttg
gcatcagctcaaacaaaatttttatacaaatccaaagaaaagtaa

Sequence 442
MKIAIVGAGIGGLTAAALLEEQGHQVKVFEKNTSINELSAGIGIGDNVLKKLGHHDLAKG
IKNAGONLTAMNIYDEQGTPLMSAKLKSHSLNVALSRQTLIEIIQSYVEESSIHTGFKVT
KIEQTSCKVTLHFTKQESESFDLCIGADGLHSVVRESVGARTKIRYNGYTCFRGMVEDVQ
FNDQHVANEYWGVKGRVGIVPLINQRAYWFITVHAKEGDPKYQSFGKPHLQAYEFNHEFPNE
VRNVLERQSETGILLHDIYDLKPLKTFVYGRTILMGDAAHATTPNMGQGASQAMEDAIVL
VNCLEKYDFNKAIERYDKLRVKHTTKVIRRSKKIGKMAQKHHKLTVKLRNTAMKLIPNAL
ASAQTKFLYKSKEK*

Sequence 443

Contig 0478 _pos 5223 6236,

is similar to (with p-value 5.0e-32)
>gp:gp|AL034447|SC7A1 23 Streptomyces coelicolor cosmid 7Al.
NID: g4007715.
atgctctcaagagcaccatttggatttaaaggcaatcatatacctgctttaattggetgg
gtaggtcaagttggttggttatctgttaatgtttctacaggaactttaactcttetgget
ttattcaatacttttggttttaagactagtacatttctaattttgatgagtttagcgatt
tttgctgggctagttattatatctgttcttttttcacaaaaagtacttgtatcagtacaa
acatttttcacatatgtatttggtgcattaaccttattagttataacaattttaattact
aatactgattggaacgcccttttttctatgaaatctgggtcttggcttaaaggttttcta
cctgcattagectttgtaatagtagggactggattgagttggactaacgcagctgecagat
tatagccgttttcaaaaaaaatcgaacagttctttatcaataatcactagtgttacagcet
ggcgcgtttatccecctttatttctcattataagtactggaattttattagectacttcagag
ccacaattagcaaatgcagaaaatccaatattattaattagcgaagtactaccaaattgg
atgacagtaatttacttaatatctgctttaggtggccttactcctatgtgttttttaggt
ttaaagtcctcaagattaattatgagtacttttgatttgaaagtaaaaaattctacagtt
attattattcattcaattattattattgccattcctatttatgtcttagtagtttccaga
aattttctcgetttttttgaaatgtttttaggagttttgggtattggattagectgettgg
tctgcaattttcattgttgattatgcaacattgagaaaaaatataggctatgaaaaaaaa
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ttggtttgcgatccccagtataatagtctgaatattaaaacagtaatggtctggagtata
gcagtaatagtaggtgcattaataaacatttttattcttcaagttttgatataa

Sequence 444
MLSRAPFGFKGNHIPALIGWVGQVGWLSVNVSTGTLTLLALENTFGFKTSTFLILMSLATL
FAGLVIISVLFSQKVLVSVQTFFTYVFGALTLLVITILITNTDWNALFSMKSGSWLKGEL
PALAFVIVGTGLSWTNAAADYSRFQKKSNSSLSIITSVTAGAFIPLFLIISTGILLATSE
PQLANAENPILLISEVLPNWMTVIYLISALGGLTPMCFLGLKSSRLIMSTFDLKVKNSTV
IITHSIIITAIPIYVLVVSRNFLAFFEMFLGVLGIGLAAWSAIFIVDYATLRKNIGYEKK
LVCDPQYNSLNIKTVMVWSIAVIVGALINIFILQVLI*

Sequence 445

Contig 0478 pos_6370_6675,

putative peptide of unknown function
gtgatcggcagtgctgttattgatgtgattttaaatgttaatagtataccaagtagtgga
tcagacgaatttgcccactctgagaagacaatagtaggtggttgegcatataatgtagge
gatatacttagtcagttcaaagctaattatgatttgatggtgcccgttggecgatggtcett
aatggaacaattattgaaaataagttaaaaaaagaaggcaaaacttcattattaaataat
atattaggtgataatggttggacgttatgtactgagagatcccctcataatttcecccaaa
gcgtaa

Sequence 446
VIGSAVIDVILNVNSIPSSGSDEFAHSEKTIVGGCAYNVGDILSQFKANYDLMVPVGDGL
NGTIIENKLKKEGKTSLLNNILGDNGWTLCTERSPHNFPKA*

Sequence 447

Contig 0478 pos_ 8029 8592,

putative peptide of unknown function
atgacttggaaaaagaattggtttaaagaaattgatcttaataagtatgattatatttat
gtgtcaggttattcttttgaacctccttcagacgaagttttattagaagaatttagtegt
ttaaacgagaaaactacaattatttttgacccctcaccaaggattaataaaatgaactgt
gagagtataaggaagttgcttgaaataaacacaatagtacatgccaacgaaggtgaaata
ttacaattgagtagtgagaatcatgtgaaagatgcggcattagaagtaagtaaacagact
aatcaacctgtgatagttacattaggcaacaaaggtactcttatagcaaataagtgtaaa
gttaagattttagagggggaaaaggttcctgtaactgatactataggcgctggtgattca
cacacagcagcttttatagcaggtttgctagataaccaaagtattgaaaaagcttgtata
tggggaaacgaagtagcatctaaaattgtgcaagaacgaggtggaaatacggatatatte
aatcctatagataaagaatattaa

Sequence 448
MTWKKNWEKEIDLNKYDYIYVSGYSFEPPSDEVLLEEFSRLNEKTTIIFDPSPRINKMNC
ESIRKLLEINTIVHANEGEILQLSSENHVKDAALEVSKQTNQPVIVTLGNKGTLIANKCK
VKILEGEKVPVTDTIGAGDSHTAAFIAGLLDNQSIEKACIWGNEVASKIVQERGGNTDIF
NPIDKEY*

Sequence 449

Contig 0478 pos 10650_0,

is similar to (with p-value 1.0e-69)
>sp:sp|P16468|MAOX_BACST MALATE OXIDOREDUCTASE (NAD) (EC 1.1
.1.38) (MALIC ENZYME). >pir:pir|A33307|DEBSXS malate dehydro
genase (oxaloacetate-decarboxylating) (EC 1.1.1.38) - Bacill
us stearothermophilus >gp:gp|M19485|BACMAL 1 B.stearothermop
hilus malic acid gene, complete cds. NID: gl43164.
atgtctttaagagatgacgctttagaaatgcatagagagaaccaaggtaaactagaaatt
acaccaaatgttaaagtgacaaataagcaacaattaagcctagcatactcacctggcegtt
gcagaaccttgtaaagaaatccatgaagattcaagaaaagtatatgagtacactattaaa
ggaaatacagttgctgttgtaacagatggaactgctgttctcggtttagggaatattgga
gcagaagcaagtattccagtaatggaaggaaaggcagcactgttcaaaagttttgegggt
attaatggtgtgccaatagctctagatacaactgacactcaagaaatcataaaaacagta
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aaacttattgcaccaaactatggtggaattaatcttgaagatatatcagctccccgetgt
tttgaaattgaagaaaccttaaagaaagagaccaatatacctatttttcatgacgatcaa
catggtacagctattgttactatggctgggttaatcaatgctttaaaaattgtagataaa
gagttaacggatataaaagttgtattaaatggtgcaggtgcagcaggtatcgctatagtg
aagttacttcatgcttatggtgtgaataatatgattattcacaccataagca

Sequence 450
MSLRDDALEMHRENQGKLEITPNVKVTNKQQOLSLAYSPGVAEPCKEIHEDSRKVYEYTIK
GNTVAVVTDGTAVLGLGNIGAEASIPVMEGKAALFKSFAGINGVPIALDTTDTQEIIKTV
KLIAPNYGGINLEDISAPRCFEIEETLKKETNIPIFHDDQHGTAIVTMAGLINALKIVDK
ELTDIKVVLNGAGAAGIAIVKLLHAYGVNNMITIHTISX

Sequence 451

Contig 0478 pos 10987 10646,

is similar to (with p-value 1.0e-28)
>gp:gp|U35659|SBU35659 1 Streptococcus bovis malic enzyme ge
ne, complete cds. NID: gl006838.
gtgtcagttgtatctagagctattggcacaccattaatacccgcaaaacttttgaacagt
gctgectttecttceccattactggaatacttgettctgeteccaatattcececctaaaccgaga
acagcagttccatctgttacaacagcaactgtatttecctttaatagtgtactcatatact
tttecttgaatcttcatggatttctttacaaggttctgcaacgeccaggtgagtatgectagg
cttaattgttgcttatttgtcactttaacatttggtgtaatttctagtttaccttggtte
tctctatgcatttctaaagecgtcatctcttaaagacatttaa

Sequence 452
VSVVSRAIGTPLIPAKLLNSAAFPSITGILASAPIFPKPRTAVPSVTTATVEPLIVYSYT
FLESSWISLQGSATPGEYARLNCCLFVTLTFGVISSLPWEFSLCISKASSLKDI*

Sequence 453

Contig_ 0478 pos_9610_9278,

putative peptide of unknown function
gtgtcagtttcttataaaattgctaaaaatctattggatcacatgtacaaaaatgaggat
agatttctagcattacatagaaactacgaaaaggaaaaactattatttcttactttacct
attattggactcataactataataggaagttcatttctcttcgattatttaatatttaaa
ctgaataatacgtctgtagaaatattagggtccattcctactgttatatatcaaattatt
atttgttttattcagtttatgttcacggctatgtttttaataatatttatttataccatt
tggttttttatatatggaaagtttacaaaataa

Sequence 454
VSVSYKIAKNLLDHMYKNEDRFLALHRNYEKEKLLFLTLPIIGLITIIGSSFLFDYLIFK
LNNTSVEILGSIPTVIYQITICFIQFMFTAMFLITIFIYTIWFFIYGKETK*

Sequence 455
Contig 0478 pos 4758 3190,
is similar to (with p-value 0.0e+00)
>gp:gp|Z299111|BSUB0008_ 149 Bacillus subtilis complete genome
(section 8 of 21): from 1394791 to 1603020. NID: g2633699.
>gp:gpl297025|BSZ97025 8 Bacillus subtilis nprE, ylal[A,B,C,D
,E,F,G,H,I,J,K,L,M,N,0] and pycA genes. NID: g2224758.
atggttgacggtgtcgtactagtggttgacgcatatgaaggtacaatgecctcaaactcegt
tttgttcttaaaaaagctttagaacaaaacttaaaaccggttgtagttgtgaataaaatt
gataaaccagctgctagacctgagggagttgtagatgaagtattagacttattcattgaa
ttggaagcgaatgatgagcaattagacttcccagttgtttatgcttcagectgtgaatgga
acagcaagtttagactctgaaaagcaagacgaaaatatgcaatccctatacgagacgatt
attgactatgttccggcaccagtagataattcagatgaaccattacaattccaaattgcet
ttactagattataatgattatgtaggtcgtataggcgttggacgtgtgttcagaggtaaa
atgcgtgtaggtgataatgtatcactaattaaattagatggtacagttaagaactttcgt
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gtgacgaaaatatttggttactttggtcttaaacgtgaagaaattgaagaagcacaagca
ggagacttaatagctgtttcaggtatggaagatattaacgttggtgaaacagttacacca
catgatcatcgtgacccattaccggtgttacgtattgatgaaccaaccctagaaatgact
tttaaagtaaataactctccgtttgectggacgtgaaggtgattatgtaacagctcgacaa
attcaagaaagattagatcaacaacttgaaacagatgtttctttaaaagttacacctact
gatcaaccagattcatgggttgttgctggtcgtggtgaactacacttgtctattcttatt
gaaaacatgagacgtgaaggctttgaattacaggtttctaaacctcaagttattttaaga
gaaatcgatggtgtgttaagtgaaccatttgagcgtgtacaatgtgaagtgecttctgaa
aatgccggggcagtgattgagtcattaggtgcacgaaaaggtgaaatgttagatatgatg
acgaccgacaatggtttgacgcgtttaatctttatggtacctgcacgecggtatgattggt
tatactactgaatttatgtctatgacacgaggttatggaattattaaccatacatttgaa
gaatttagacctcgcgttaaagctcaaatcggtggtagacgtaacggtgcattgatttct
atggaccaaggtcaagcaacatcttatgcgattattaacttagaagatcgtggtgttaac
tttatggaaccaggtactgaagtatatgaaggtatgattgttggtgaacataaccgtgag
aacgatttaacagtaaatattactaaagcaaagcatcaaacaaacgtacgttcagctact
aaagatcaaacacaaacgatgaatcgtcctagaattttaacattagaagaagcgttacaa
tttatcaatgatgatgaattggtggaagtaactcctgaaagtattcgcttaagaaagaaa
atacttaataaatctgcccgtgaaaaagaagcaaaaagagttaaacaattaatgcaagac
gaacaataa

Sequence 456
MVDGVVLVVDAYEGTMPQTRFVLKKALEQNLKPVVVVNKIDKPAARPEGVVDEVLDLFIE
LEANDEQLDFPVVYASAVNGTASLDSEKQDENMQSLYETIIDYVPAPVDNSDEPLQFQIA
LLDYNDYVGRIGVGRVFRGKMRVGDNVSLIKLDGTVKNFRVTKIFGYFGLKREEIEEAQA
GDLIAVSGMEDINVGETVTPHDHRDPLPVLRIDEPTLEMTFKVNNSPFAGREGDYVTARQ
IQERLDQQLETDVSLKVTPTDQPDSWVVAGRGELHLSILIENMRREGFELQVSKPQVILR
EIDGVLSEPFERVQCEVPSENAGAVIESLGARKGEMLDMMTTDNGLTRLIFMVPARGMIG
YTTEFMSMTRGYGIINHTFEEFRPRVKAQIGGRRNGALISMDQGOATSYATINLEDRGVN
FMEPGTEVYEGMIVGEHNRENDLTVNITKAKHQTNVRSATKDQTQTMNRPRILTLEEALQ
FINDDELVEVTPESIRLRKKILNKSAREKEAKRVKQLMQDEQ*

Sequence 457

Contig 0478 pos 2736_1723,

putative peptide of unknown function
atggaacgattttgttgtgtaaatcaaattaactatattcaaatgaatccgttagaagece
aaatttaaaacgagcgctctaagatcatggaaaactgatcaggcagatgctcataagett
gcttgtttaggaccgacgcttaaacaaacagacagcttacctatacatgagttaatatte
tttgaattaagagaacgcgtcecgttttcatctagaaatcgagaatgaacaaaatcgactt
aaatttcagatccttgaattactccatcaaacattcectggtttagaaagattgtttagt
agtcgatattcaatcattgcactcaacatcgcagaaatctttactcattcagacatggtt
cttgatatcgacaaggaggtactgattacacatatattcaattctacagataagggaatg
tcaatggataaagctacaaaatatgcacttcaattaagggtgattgctcaagaaagctat
cctaatgtcgatagacattcctttctagtcgaaaaattacgecttacttattcaacaatta
aaacaatctattcatcatctcaaacaattagatgatgccatgattcaattagcacaacaa
ctcgattattttgaaaatattcattcgatacctggtattggtaagctaagcacagectatg
attattggggagattggtgatattaagcgatttaaatcaaataaacaactcaatgctttt
gttggcattgatatcaaacgatatcaatcaggtcatacacactgtagagataccatcaac
aagcgtggtaataaaaaagcgagaaaacttttattttgggtgattatgaatataataaga
gggcagcatcattatgacaatcatgtcgtcgattattactacaaactaagaaagcagect
aatgagaaacctcataagactgccatcattgcttgtataaatcgattattaaaaacaatt
cattatcttgtaatgaatcataaattgtacgattatcaaatgtcaccacattag

Sequence 458
MERFCCVNQINYIOMNPLEAKFKTSALRSWKTDQADAHKLACLGPTLKQTDSLPIHELIF
FELRERVRFHLEIENEQNRLKFQILELLHQTFPGLERLFSSRYSIIALNIAEIFTHSDMV
LDIDKEVLITHIFNSTDKGMSMDKATKYALQLRVIAQESYPNVDRHSFLVEKLRLLIQQL
KQSIHHLKQLDDAMIQLAQQLDYFENIHSIPGIGKLSTAMIIGEIGDIKRFKSNKQLNAF
VGIDIKRYQSGHTHCRDT INKRGNKKARKLLEFWVIMNITIRGOQHHYDNHVVDYYYKLRKQP
NEKPHKTAIIACINRLLKTIHYLVMNHKLYDYQMSPH*
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Sequence 459

Contig 0479 pos_2395_989,

is similar to (with p-value 0.0e+00)

>pir:pir1S19723|819723 dihydrolipoamide dehydrogenase (EC 1.
8.1.4) - Staphylococcus aureus >gp:gp|X58434|SAPDHDNA_3 S.au
reus pdhB, pdhC and pdhD genes for pyruvate decarboxylase, d
ihydrolipoamide acetyltransferase and dihydrolipoamide dehyd
rogenase. NID: g48871.
atggtagttggagatttcccaattgaaacagatactattgtaataggagcaggtccaggt
ggatatgtcgcagccattcgcgcggctcaattaggacaaaaggtaacaatcgttgagaaa
ggtaatttaggtggtgtatgcttaaacgttggttgtataccttcaaaagcattactacat
gcttctcatcgetttgttgaagecgcaaaattcagaaaacttaggggtaattgctgaaage
gtttcgttaaactatcaaaaagttcaagaattcaagacttctgtagttaataaattaact
ggcggtgttgaaggacttttaaaaggtaacaaagtagagattgttagaggtgaagcttat
ttcgttgataacaatagtttacgtgtcatggacgaaaagagtgctcaaacttacaatttc
aaacatgcgattatagctacaggttcaagaccaattgaaattccaaattttgaatttggt
aaacgtgttatcgattcaacaggagctttaaatctacaagaagtacctaacaaactagtt
gtagttggtggcggatatatcggttctgaattaggtactgecttttgcaaactttggetct
gaagttactatccttgaaggtgcaaaagatattttaggcggatttgaaaagcaaatgaca
caacctgttaaaaaaggtatgaaagaaaaaggtatcgaaatcgttactgaagcaatggca
aaatctgcagaagaaactgaaaatggtgtcaaagtaacttatgaggcaaaaggtgaggaa
caaactatcgaagctgattatgtattagttacagttggccgtcgecctaatactgatgaa
ttaggattagaagaacttggtctgaaatttgctgatcgtggattactagaagtggacaaa
caaagtcgtacttctattgaaaatatctttgcgattggagatattgtacctggattacca
ttagctcacaaagctagttatgaaggtaaagttgctgctgaagecgatagatggtcaagec
gcagaggtagactatattggtatgccagcagtttgctttacagaaccagaattagcacaa
gttggttatactgaagctcaagcaaaagaagaaggtttatcaattaaagcttctaaattce
ccttatgcagctaatggacgagctttatcattagatgatacaaatggttttgttaagtta
attacacttaaagaagatgatacgcttattggagcacaagttgtaggtactggcgecatct
gatattatctctgaattaggtttagctattgagtcaggtatgaatgctgaagatatcgcea
ttaactgtacatgcacacccaactttaggtgaaatgacaatggaagctgctgaaaaagca
attggttatccaattcatactatgtaa

Sequence 460
MVVGDFPIETDTIVIGAGPGGYVAAIRAAQLGOKVTIVEKGNLGGVCLNVGCIPSKALLH
ASHRFVEAQNSENLGVIAESVSLNYQKVQEFKTSVVNKLTGGVEGLLKGNKVEIVRGEAY
FVDNNSLRVMDEKSAQTYNFKHAIIATGSRPIEIPNFEFGKRVIDSTGALNLQEVPNKLV
VVGGGYIGSELGTAFANFGSEVTILEGAKDILGGFEKQMTQPVKKGMKEKGIEIVTEAMA
KSAEETENGVKVTYEAKGEEQTIEADYVLVTVGRRPNTDELGLEELGLKFADRGLLEVDK
QSRTSIENIFAIGDIVPGLPLAHKASYEGKVAAEAIDGQAAEVDYIGMPAVCFTEPELAQ
VGYTEAQAKEEGLSIKASKFPYAANGRALSLDDTNGEFVKLITLKEDDTLIGAQVVGTGAS
DIISELGLAIESGMNAEDIALTVHAHPTLGEMTMEAAEKAIGYPIHTM*

Sequence 461

Contig 0480 pos 567 1610,

is similar to (with p-value 0.0e+00)
>gp:gp|AJ005352|SAR005352 4 Staphylococcus aureus, Sst putat
ive iron transport operon. NID: g3724154.
atgaaaaaaacagtcttatttttattattgtctctagttttagttttaacggcttgtagt
aatagttcgaataataattcaacttcgaaaaagaaaaatagtgattctaaagaaactgta
accatcaaaaatagttttgaagcaagtggtaaagaaaataatggcagtgataagaaaaaa
atctctaatactgtcgaagtaccaaagaatcctaaaaatgccgttgtattagattatgga
gcgcttgatgtgttgaaagaattaggtgtggctgataaagtaaaaggtttacctaaaggt
gaaaataaccaatctttacctaaatttttagatgaatttaaagatgataagtatattaat
actggaaatttaaaagaagtgaactttgataaagttgcatcagctaaaccagatgtgatt
tttatttcaggaagaacagctaatcagaaaaatttagatgaatttaaaaaagctgcacca
aaagctaaagttgtatatgtaggtacaagtgatgacaacttaattaaagatatgaaaaaa
aatacagaaaatttagggaaaatctacgataaagaagataaagctaaaaaaattaataaa
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gatttagatagaaaaatatctgatatgaaagataaaactaaagactttaataagaaagta
atgtatttattggttaacgaaggtgaactatcaacgtttggaccaggaggaagatttggt
ggtttagtgtttgatacattaggatttaaacctgcagacaaaaaggttagcaaaagcccg
catggtcaaaatataaataatgaatatattaacaagcagaatccagatgttattttagcet
atggatcgtggttcagttgtaggtggtaaagcaacaacaaatcaagttttaaaaaacaaa
gttataaaaaatgtaaaagcagtaaaaagtaatcatatttacgaattagatccaaaacta
tggtatttctcttcaggatcttcaacgacaactatcaaacaaattgatgaattaaatgaa
gtagtagagaaagttgaaaaataa

Sequence 462
MKKTVLFLLLSLVLVLTACSNSSNNNSTSKKKNSDSKETVTIKNSFEASGKENNGSDKKK
ISNTVEVPKNPKNAVVLDYGALDVLKELGVADKVKGLPKGENNQSLPKFLDEFKDDKYIN
TGNLKEVNFDKVASAKPDVIFISGRTANQKNLDEFKKAAPKAKVVYVGTSDDNLIKDMKK
NTENLGKIYDKEDKAKKINKDLDRKISDMKDKTKDFNKKVMYLLVNEGELSTFGPGGRFG
GLVFDTLGFKPADKKVSKSPHGONINNEYTINKQNPDVILAMDRGSVVGGKATTNQVLKNK
VIKNVKAVKSNHIYELDPKLWYFSSGSSTTTIKQIDELNEVVEKVEK*

Sequence 463

Contig 0480 pos_3934_4680,

putative peptide of unknown function
atggataaaataccattaaaagagttagataatttaagtaaaactgataccactgataaa
aataaaaaagaatttcgtgcacttcagcaggatattaataactatttgatacctgagttt
aaaaaatataaaaattccactcaacatttaacagcagatactaatgaggttaagcacttg
aaagaggattatctaaaaactgttgaaaataaagagaaatctatatatgatttaaaagaa
tttgtagatttatgtaatcgctcaattaaagataatgaagatattttggattatactaaa
ttattcgagaaaaatagaactgaagtggagtctgacattaataaagcacaaaataaagaa
gatgcaagtcaacttaaatcaaaattagaagaaaataatcaacaattaaaagatactgct
aaaaaatatttaaattcttcaaataatgattctgattcagcgaaagaagcaatcaaaaat
catatttcaccacttattgacaaacaaattacggatattaataaaacaaatatttctgat
aatcatgttgataatgctagaaaaaatgcaattgagatgtattatagtttgcaaaattat
tatgatacgagagtagatacgattaaaactagcgaaaaattagctcaaattgatgttgaa
cgattgccaaaagagggaaaagatatatcagaaatggataaatcgttcaaaagagaattt
aaaaaaataaaagaaagtgtaaattaa

Sequence 464
MDKIPLKELDNLSKTDTTDKNKKEFRALQODINNYLIPEFKKYKNSTQHLTADTNEVKHL
KEDYLKTVENKEKSIYDLKEFVDLCNRSIKDNEDILDYTKLFEKNRTEVESDINKAQNKE
DASQLKSKLEENNQQLKDTAKKYLNSSNNDSDSAKEATKNHISPLIDKQITDINKTNISD
NHVDNARKNAIEMYYSLONYYDTRVDTIKTSEKLAQIDVERLPKEGKDISEMDKSFKREF
KKIKESVN*

Sequence 465

Contig_0480_pos_4829 5149,

is similar to (with p-value 1.0e-17)
>sp:sp|P39914|YTXJ BACSU HYPOTHETICAL 12.4 KD PROTEIN IN MUR
C-AROA INTERGENIC REGION (ORF2) (ORF3). >pir:pir|S$21420|S5214
20 hypothetical protein 2 - Bacillus subtilis >gp:gp|AF00822
0|AF008220 116 Bacillus subtilis rrnB-dnaB genomic region. N
ID: g2293135. >gp:gp|X65945|BSAROAG 2 B.subtilis aroA-aroG g
ene. NID: g39812. >gp:gp|Z299119|BSUB0016 49 Bacillus subtili
s complete genome (section 16 of 21): from 2997771 to 321341
0. NID: g2635411.
atggctattaagctgagttcaattgaccagtttgaacaagtattagaagaaaataaatat
gtttttgtattaaaacacagtgaaacttgtccaatttctgcaaatgcgtatgatcaattt
aataagtttttatatgaaagagacatagatggttattatctaatcgttcaacaagagcgt
aaactatctgattatatcgcagagaaaacaaacgtaaaacacgaatcaccacaagcectttt
tattttgtagatggtgaaatgaagtggaatgcagaccacgatgatattaacgtttctcaa
cttgctcaagctgaggaataa
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Sequence 466
MAIKLSSIDQFEQVLEENKYVFVLKHSETCPISANAYDQFNKFLYERDIDGYYLIVQQER
KLSDYIAEKTNVKHESPQAFYEVDGEMKWNADHDDINVSQLAQAEE*

Sequence 467

Contig_ 0480 _pos_11347 10484,

is similar to (with p-value 2.0e-54)
>gp:gplY¥1l7116{SEY17116_1 Staphylococcus epidermidis gene enc
oding fibrinogen-binding protein, complete CDS. NID: g320154
9.
atgacgattgatagtggattttatcaaacacctaaatacagcttagggaactatgtatgg
tatgacactaataaagatggtattcaaggtgatgatgaaaaaggaatctctggagttaaa
gtgacgttaaaagatgaaaacggaaatatcattagtacaactacaaccgatgaaaatgga
aagtatcaatttgataatttaaatagtggtaattatattgttcattttgataaaccttca
ggtatgactcaaacaacaacagattctggtgatgatgacgaacaggatgctgatggggaa
gaagttcatgtaacaattactgatcatgatgactttagtatagataacggatactatgat
gacgaatcggattccgatagtgactcagacagcgactcagattccgatagtgattcagac
tccgatagecgactcggattcagacagcgactcagattcagacagecgactcggattctgat
agcgactcggattcagacagcgactcagactcagacagtgattcagattcagacagtgat
tcagattcagacagcgactcagattccgatagtgattcagactcagacagcgactcagat
tccgatagtgattcagactcagacagtgactcagattctgatagtgattcagactcagac
agtgattcagattccgatagtgattcagactccgatagecgactcagactcggatagtgac
tcagactcggatagtgactcagattctgatagtgattcagactcaggcagtgattcggat
tccgatagtgattcagactcagacaacgactcagatttaggcaatagctcagataagagt
acaaaagataaattacctgtgtaa

Sequence 468
MTIDSGFYQTPKYSLGNYVWYDTNKDGIQGDDEKGISGVKVTLKDENGNIISTTTTDENG
KYQFDNLNSGNYIVHEDKPSGMTQTTTDSGDDDEQDADGEEVHVTITDHDDEFSIDNGYYD
DESDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSD
SDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSD
SDSDSDSDSDSDSDSGSDSDSDSDSDSDNDSDLGNSSDKSTKDKLPV *

Sequence 469
Contig 0480 _pos_ 10463 9366,
is similar to (with p-value 2.0e-25)
>sp:sp|P54595| YHCK BACSU HYPOTHETICAL 40.7 KD PROTEIN IN CSP
B-GLPP INTERGENIC REGION. >gp:gp|X96983|BS75DGREG 12 B.subti
lis chromosomal DNA (region 75 degrees: cspB upstream of glp
PFKD operon). NID: gl239975. >gp:gp|Z99108|BSUB0005 180 Baci
llus subtilis complete genome (section 5 of 21): from 802821
to 1011250. NID: g2633055.
atggttaataaaggagtcggtatggaaatgtttgaagctatcatatataacatatctgtc
atggtggcaggtatatatttatttcataggttacaatattctgaaaataaaagaatgatt
ttttctaaagaatatgtaacagtactaatgacattcgtttctttacttttagcggecatac
cctatcccatttcaaaacgaatacctcgtccatttaacatttgtacctettttgttttta
ggacgttataccaacatgatatatacactcacggctgcttttatcgtatctttagtegat
gtatttatctttggaaactcaattatttatggtattacattaatcgttattgcaggtatt
gtcagtgcagtgggaccattcttaaagcaaaacgatatcatttctttacttattttaaat
ttgattagcattatcattttgttatttttagcattattaagccctatttatgaactegta
gagattttagtgcttatccctatttcatttattattacaattgecttcagcaataacattc
gttgatatatggcactttttctctttagtcaatcgttatgaaaatgaagataaatacgat
tatcttacaggtctaggtaatgtgaaagaatttgatagacacttaaatgaggtctcaagt
aaagctgaagaaaagaaacaaagtttagccttacttctcattgatattgatggctttaaa
gatgtaaacgatcattattcacaccaatcaggagatgctgttctcaaacaaatgtctcaa
ctattaaaaaactatgtcccaaaccagttcaaaatatttagaaacggtggcgaagaattt
tctgttgtaataagagattacacactagatcaaagcgtgaaattagcagaaaatattcga
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agtggtgttgaaaaatcttctttccacctaccaaacaaagaagtaatcaagctatcagtt
tcaattggtgtaggatacttaactcaagaagatcgtaaatctcaacgtaaagtatttaaa
gatgctgatgacatggtacatgtggctaaaagtgaaggaagaaataaagtcatgtttaat
cctattgtcaaattataa

Sequence 470
MVNKGVGMEMFEAIIYNISVMVAGIYLFHRLQYSENKRMIFSKEYVTVLMTEFVSLLLAAY
PIPFONEYLVHLTFVPLLFLGRYTNMIYTLTAAFIVSLVDVFIFGNSITIYGITLIVIAGI
VSAVGPFLKONDIISLLILNLISIIILLFLALLSPIYELVEILVLIPISFIITIASAITFE
VDIWHFFSLVNRYENEDKYDYLTGLGNVKEFDRHLNEVSSKAEEKKQSLALLLIDIDGFK
DVNDHYSHQSGDAVLKOMSQLLKNYVPNQFKIFRNGGEEFSVVIRDYTLDQSVKLAENIR
SGVEKSSFHLPNKEVIKLSVSIGVGYLTQEDRKSQRKVFKDADDMVHVAKSEGRNKVMEN
PIVKL*

Sequence 471

Contig 0480 pos_9060 8410,

putative peptide of unknown function
atgaatcgtattgcccatagttatggtttacatgatacatacagttttgtgacatcaact
gcaattattttctcattaaatgatcgtactagtacgaggttgattcgtattcecgecgaacgt
acaaccgatcttgagaaaattgctttaaccaatagcecctatctcgtaaaatttcgagtaag
caacttacaattgacgaagcaaaaagtgagttactgcaacttaaacgtgecgtctcttcag
tattctttcttaacaaatctcattgctgectttgtagettgtggttttttecttattcatyg
tttggtggcgtagecttccgacgcttggattgecatgectagecgggtggecatagetttttta
acgtttagtttcgtgcaaaaatatatacaaattaaattcttttcagagtttgtagcatct
gctgttgttattagtattgcagcaatattcactaaactaggtatagctaaaaatcaagac
attattactattgcaagtgtcatgcctctecgttceccggtattttgattactaacgetatt
cgtgacttacttgccggagagttacttgctggtatgtcacgtggtgttgaagetgettta
actgcatttgctattggtgcaggagtagctattgtattactattattataa

Sequence 472
MNRIAHSYGLHDTYSFVTSTAITIFSLNDRTSTRLIRIRERTTDLEKIALTNSLSRKISSK
QLTIDEAKSELLQLKRASLQYSFLTNLIAAFVACGFFLFMFGGVASDAWIACLAGGIAFL
TESFVQKYIQIKFFSEFVASAVVISIAATIFTKLGIAKNQDIITIASVMPLVPGILITNAI
RDLLAGELLAGMSRGVEAALTAFAIGAGVAIVLLLL*

Sequence 473

Contig_0480_pos_8394_ 7900,

putative peptide of unknown function
atgtttatttatctgtttcactttatcattagtttcattgccacagteccttttttcaatt
atatttaatgcacctaaaaaattgctattagcttgtggatttgttggagctgttgettygg
acaatatatcagatgacagtaggtatggatttaggtaaagttggcgcttcatttttagga
agtctaatattaggattaatgagtcatacaatgagtagacggtacaagcaacctgttatt
atatttatcgtccecggecattatacctctegttccaggtggecgecagecatatgaagectaca
agatttttagtatcaaataattatacgaatgcagttaatacttttttagaggtaacatta
atttctggtgcaattgcattcggtatacttgtatctgaaatagtctattacatttattca
cgcatcaagcaatcttatggtaaaatcaagggtaaaacttataaaaaatcctataatatg
aataatagagtataa

Sequence 474
MFIYLFHFIISFIATVLFSIIFNAPKKLLLACGFVGAVAWTIYOMTVGMDLGKVGASFLG
SLILGLMSHTMSRRYKQPVIIFIVPGIIPLVPGGAAYEATRFLVSNNYTNAVNTFLEVTL
ISGAIAFGILVSEIVYYIYSRIKQSYGKIKGKTYKKSYNMNNRV*

Sequence 475

Contig 0480 _pos 7726 6641,

is similar to (with p-value 0.0e+00)

>sp:sp|P5517%| PEPT_BACSU PEPTIDASE T (EC 3.4.11.-) (AMINOTRI
PEPTIDASE) (TRIPEPTIDASE). >gp:gp|X99339|BSGALE 6 B.subtilis
orfs 1,2,3,4, pepT and galE genes. NID: gl429253. >gp:gplZ9
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9123|BSUB0020 187 Bacillus subtilis complete genome (section

20 of 21): from 3798401 to 4010550. NID: g2636240. >gp:gplD
83026{D83026_30 Bacillus subtilis genome sequence covering 1
ic-cel region. NID: gl783231.
atggatgaacatggttacttatttgctacactcgaaagcaatattaattataatgtacct
actgtcggttttttagcacatgtagacacttcaccagatttcaatgcttctcatgtaaat
ccgcaaatcattgaagcctataatgggcaacctatcaaacttggtgaatctcagegtate
ttagatcctgatgtttttcctgaattaaataaagttgtgggtcatacactaatggtgaca
gatggtacatctctactaggcgccgatgataaagcaggtgttgtagaaataatggaaggg
ataaagtatttaattgatcatcctgacattaaacacggtacaattcgagttggctttaca
cccgatgaagaaattggacgaggcccgcatcaatttgatgttagtcgatttaatgcagat
tttgcatatacaatggatggcagtcaattaggagaactacaattcgaaagtttcaatgcg
gcagaggtaactgtcacttgccatggtgttaacgttcatccaggttcagctaaaaatgece
atggttaatgcaattagtttaggtcaacagtttaatagtttacttccctcacatgaagtg
cctgaaagaactgaaggatacgaagggttctatcatttaatgaattttacaggtaatgtt
gaaaaagcaactctacaatatattattcgcgaccatgacaaagaacagtttgagctacgt
aaaaaacgcatgatggaaattcgtgatgatattaatgttcattataatcattttccaatt
aaagtagatgtgcatgaccaatattttaacatggcagaaaaaattgaacctttgaaacac
atcattgatatacctaaacgtgtctttgaggctttagacatcgtacctaacactgaacct
attcgaggtggtacagatggatcacaattatcttttatggggttacctacacctaatatt
tttactggttgtggcaatttccacggtccttttgaatacgcttctatcgatgtaatggaa
aaggctgttcatgttgtcgttggtattgctcaagaagtagcaaacageccatcaatcttat
aaataa

Sequence 476
MDEHGYLFATLESNINYNVPTVGFLAHVDTSPDFNASHVNPQIIEAYNGQPIKLGESQRI
LDPDVFPELNKVVGHTLMVTDGTSLLGADDKAGVVEIMEGIKYLIDHPDIKHGTIRVGET
PDEEIGRGPHQFDVSRFNADFAYTMDGSQLGELQFESFNAAEVTVTCHGVNVHPGSAKNA
MVNAISLGQQFNSLLPSHEVPERTEGYEGFYHLMNFTGNVEKATLQYIIRDHDKEQFELR
KKRMMEIRDDINVHYNHFPIKVDVHDQYFNMAEKIEPLKHIIDIPKRVFEALDIVPNTEP
IRGGTDGSQLSFMGLPTPNIFTGCGNFHGPFEYASIDVMEKAVHVVVGIAQEVANSHQSY
K*

Sequence 477
Contig 0480_pos 3029 2097,
is similar to (with p-value 7.0e-41)
>sp:sp|P18579|MURB_BACSU UDP-N-ACETYLENOLPYRUVOYLGLUCOSAMINE
REDUCTASE (EC 1.1.1.158) (UDP-N- ACETYLMURAMATE DEHYDROGENA
SE). >pir:pir|S26500|A43727 probable division initiation reg
ulatory protein 1 - Bacillus subtilis >gp:gp|M31827|BACDDSA
2 Bacillus subtilis (clone lambda-BSl) cell division and spo
rulation protein (dds) gene, complete cds. NID: gld42831. >gp
:gpl2991111BSUB0008_195 Bacillus subtilis complete genome (s
ection 8 of 21): from 1394791 to 1603020. NID: g2633699.
atgttcaaaacattgaataaaaatgacatcttacgcggattagagtcaattcttcctaaa
gatattattaaagtggatgaacctctcaagcgttatacatatacagaaacaggaggagag
gcagatttttatttatcccctaccaaaaatgaagaagtccaagccatcgtaaagtttgece
catgagaacagtataccggtaacttatttaggaaatgggtctaacattatcattcgagaa
ggtggaattcgaggaatcgtcctcagettattatctctcaatcatattgaaacctctgat
gatgcaattatagcaggtagtggtgcagcaattattgacgtttcaaatgttgcacgtgac
catgtattaaccggtttagaatttgcatgcggtatccctgggtcaattggtggcgecgta
ttcatgaatgctggtgcttatggcggagaagttaaagactgtattgactatgcattatgt
gtcaatgaaaaaggtgatttattaaagctcactacagctgaactggaattagactataga
aatagtgtggtacaacaaaaacatttagttgtattagaggctgctttcaccttagaacca
ggtaaattagatgaaattcaggccaaaatggatgatcttactgaaagacgtgaatctaaa
caaccgcttgaattcccttcecttgecggaagtgttttccaaagaccaccgggtcattttgea
ggtaaactcattcaagattctaatttacagggctatcgaatcggtggcgttgaagtttca
actaagcatgcgggattcatggttaatgtagacaacggtacagcaactgattatgaagceca
cttatacatcacgtacaaaaaatagttaaagaaaaattcgatgttgaattgaatactgag
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gtacgtattataggtgatcatcccacagattaa

Sequence 478

MFKTLNKNDILRGLESILPKDIIKVDEPLKRYTYTETGGEADFYLSPTKNEEVQAIVKFA
HENSIPVTYLGNGSNIITIREGGIRGIVLSLLSLNHIETSDDAITAGSGAAIIDVSNVARD
HVLTGLEFACGIPGSIGGAVFMNAGAYGGEVKDCIDYALCVNEKGDLLKLTTAELELDYR
NSVVQOKHLVVLEAAFTLEPGKLDEIQAKMDDLTERRESKQPLEFPSCGSVEFQRPPGHFA
GKLIQDSNLOQGYRIGGVEVSTKHAGEFMVNVDNGTATDYEALIHHVQKIVKEKFDVELNTE
VRIIGDHPTD*

Sequence 479
Contig 0481 pos_1175_1876,
is similar to (with p-value 0.0e+00)
>sp:sp|P37478 | YYCF BACSU HYPOTHETICAL 27.2 KD SENSORY TRANSD
UCTION PROTEIN IN ROCR-PURA INTERGENIC REGION. >gp:gp|D26185
IBAC180K_1 B. subtilis DNA, 180 kilobase region of replicati
on origin. NID: g467326. >gp:gp|D78193|BACGNTZA 34 Bacillus
subtilis 36kb sequence between gntZ and trnY genes encoding
34 ORFs. NID: gl064780. >gp:gpl299124|BSUB0021 146 Bacillus
subtilis complete genome (section 21 of 21): from 3999281 to
4214814. NID: g2636442.
atggctagaaaagttgttgtagttgacgatgaaaaaccaattgctgatattttagaattt
aatttaaaaaaagaaggttacgacgtatattgcgcttatgacggtaatgacgcagtagat
ttaatctatgaagaagaaccagatatcgtcttacttgatatcatgttacctggtagagat
ggtatggaagtgtgtcgtgaagtgcgtaaaaagtatgaaatgccaattatcatgcectgaca
gcgaaagattctgaaattgataaagttttaggtcttgaattaggtgcagatgactacgta
actaaaccatttagtactcgtgaactcatcgcacgtgtgaaagcgaacttacgccgtcat
tattcacaaccagctcaagaagtaagtggtgcgacaaatgaaattacaattaaagatatt
gtgatttatccagatgcatattcaattaaaaaacgtggagaagacattgaattaacgcat
cgtgaattcgagctgttccattatctttctaaacatatgggtcaagtcatgacacgtgaa
cacttactacaaacagtgtggggttacgattatttcggtgatgttcgtactgtggacgta
acaattcgccgtttaagagaaaaaattgaagatgatccatctcatccagaatacattgtg
acacgtagaggcgttggatacttcctccaacaacatgattag

Sequence 480
MARKVVVVDDEKPIADILEFNLKKEGYDVYCAYDGNDAVDLIYEEEPDIVLLDIMLPGRD
GMEVCREVRKKYEMPIIMLTAKDSEIDKVLGLELGADDYVTKPFSTRELIARVKANLRRH
YSQPAQEVSGATNEITIKDIVIYPDAYSIKKRGEDIELTHREFELFHYLSKHMGQVMTRE
HLLOQTVWGYDYFGDVRTVDVTIRRLREKIEDDPSHPEYIVTRRGVGYFLQQHD*

Sequence 481

Contig_ 0481 pos 1889 3721,

is similar to (with p-value 0.0e+00)
>gp:gp|D78193|BACGNTZA 33 Bacillus subtilis 36kb sequence be
tween gntZ and trnY genes encoding 34 ORFs. NID: gl064780. >
gp:9p 1299124 |BSUB0021 145 Bacillus subtilis complete genocme
(section 21 of 21): from 3999281 to 4214814. NID: g2636442.
atgaagtggcttaaacaactacaatcccttcacacgaaactcgttattgtttatgtacta
ctcattattattggtatgcaaatcétcggtttgtattttacgaatagtttagaaaaggaa
ttactcgataacttcaagaagaacataacacaatatgcgaagcaattagacgtcaatatt
gaaaaggtttataaagataaagataaaggttcagtcaacgctcaaaaggatatccaagac
cttttgaatgaatatgcgaatcgccaagaaataggagaaatacgctttattgataaagac
caaattatcatggcaacaaccaagcagtctaaccgtggtcttatcaatcaaaaggttaac
gacggttcagttcaaaaggcgctctccttagggcaaacgaatgatcatatggttcttaag
gattacggaagtggtaaagagcgtgtttgggtatataatataccggttaaagttgataaa
cagacaatcggtgatatatacatagaatcgaaaattaatgatgtatacaatcagctgaac
aacattaatcagatattcatcgtagggacagcgatatcactattcattacagtaatacta
ggattcttcattgcacgaacgattactaagccgataaccgatatgegtaaccaaaccgtt
gagatgtctaaaggtaactacacgcaacgagtgaagatatacggtaacgatgaaatcggt
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gagctcgcacttgccttcaataacttatcgaaacgtgtccaagaagcacaagcgaataca
gaaagtgagaaacgtcgcctagattctgttatcacacatatgagcgatggtattcttgceg
acagatcgccgtggacgtgtacgtattgcaaacgacatggcgetgaaaatgctecggtcetce
gcgaaagaagatgtcatcggctactacatgcttggtgtecttaacttagaaaatgaattc
tcattagaagaaattcaagaaaatagtgattccttcttgttagatattaacgaagaagaa
ggcattattgcacgtgtaaactttagtacgattgtacaagaaacaggtttcgtgacaggt
tacattgccgtactacatgatgtcacagaacaacaacaagtcgaacgtgaacgtcgcecgaa
ttcgttgcgaatgtttcacatgaattacgtacaccactgacatcgatgaatagctatatce
gaagcacttgaagaaggtgcttggcaagataaagaactggcaccatcattcctatctgte
acacgcgaagagactgaacgtatgattcgtttagtgaatgatttacttcaattatctaaa
atggataatgaatcagatcaaattacgaaagaaattatcgacttcaatatgtttatcaac
aaaattattaaccgtcatgaaatgacagcgaaagatacgacattcgtacgcgaaattccg
caacaaaccatctttgctgaaatcgatccagacaagatgacacaagtatttgataatgte
attaccaatgcaatgaaatattcacgtggcgagaaacgtgttgagtttcatgtgaaacaa
aatgcactttacaatagaatgacgattcgtattaaagataatggtattggaataccgatt
aacaaggtagataaaatatttgatagattctatcgtgtagataaagcacgtacacgtaag
atgggtggtacaggactaggtctagctatttccaaagagattgtcgaagcacataacggt
cgaatttgggctaacagtgtggaaggacaaggtacgtcaatctttattacacttccttge
gaaatcattgaagacggtgattgggatgaataa

Sequence 482 i
MKWLKQLQSLHTKLVIVYVLLITIGMOIIGLYFTNSLEKELLDNFKKNITQYAKQLDVNI
EKVYKDKDKGSVNAQKDIQDLLNEYANRQEIGEIRFIDKDQIIMATTKQSNRGLINQKVN
DGSVQKALSLGQTNDHMVLKDYGSGKERVWVYNIPVKVDKQTIGDIYIESKINDVYNQLN
NINQIFIVGTAISLFITVILGFFIARTITKPITDMRNQTVEMSKGNYTQRVKIYGNDEIG
ELALAFNNLSKRVQEAQANTESEKRRLDSVITHMSDGILATDRRGRVRIANDMALKMLGL
AKEDVIGYYMLGVLNLENEFSLEEIQENSDSFLLDINEEEGIIARVNESTIVQETGEVTG
YIAVLHDVTEQQQVERERREFVANVSHELRTPLTSMNSYIEALEEGAWQDKELAPSFLSV
TREETERMIRLVNDLLQLSKMDNESDQITKEIIDEFNMFINKIINRHEMTAKDTTEVREIP
QQTIFAEIDPDKMTQVFDNVITNAMKYSRGEKRVEFHVKONALYNRMTIRIKDNGIGIPI
NKVDKIFDRFYRVDKARTRKMGGTGLGLAISKEIVEAHNGRIWANSVEGQGTSIFITLPC
EITEDGDWDE*

Sequence 483

Contig 0481 pos 3765 5051,

putative peptide of unknown function
atgagtatcgttttgacatacatggtctggaacttttctccagacctttcaaatattgat
aacacggataatagtaaaagtgataagcctaaaccacttactaaaccaatgactgcagaa
atggaaggaacgattacaccatttcaaatcgtgcattctagagatgaaaaatctcaagga
acagtggcatcaggtgcagtcttagacaagatgattcaacctttaaaaaatcaagaagtt
aaatctgtatcacatctgaaaagggaacataaccttgttatacctgaactaagcaacgac
tttatcgtcctagatttcacttatgatttgccactttcaacatacttaagtcaagtactce
gatatcgatgcgaaagtgccgaataactttaattttgatcgectecttatcgatcaagat
cataataaccacgtcgtactatatgcgattagcaaagaccgtcatgaagtagttaaactt
aagacaacgatgaaagggaataacgttgacaaagcttttaaaagtatcgaacctgacatg
caaccctatacggaaatcatcacgaataaagatacaatcgacaaagcaacacacgtgttt
gcaccaagcaaaccgaaagacttaaagacgtatcgcatggtcttcaatacgatcagtgtt
gaacgcatgaactcaatactatttgatgattcaacgattgttcgtagctctcaaagtggt
acgacaacatacaacaacaatactggtgtcgccaactataacgataaagatgaaatgtat
cattataagaatttatctgaagacgcgaaaagttcaagcaacatgcaagaaaccatccca
ggcacatacgagtttataaatagtcatggtggcttcttaaatgaagattatcgectattt
aagacagataatagaacggggaaactcacatatcaaagattcctcaacggtcacccaacg
tttaataaacataacttcaatgaaatccaagtcacatggggggataaaggcgtttacgat
tatcaacgttcgctacttaagacggacgtcacactgaacagtgaagaatctaaatccgtce
cctaccgttgagtcecgtgegttetgcattageccaaccatcecctgatattgattttgaaaag
gtaacgaacattgcgattggttatgatatggacgacaaggcaaataacgaagatattgaa
gttcaacgtaactgtgaattaataccacgttggtttgtagaatacgatggcaattggtat
gcctataaagatgggaggcttgaataa

124



10

15

20

25

30

35

40

45

50

55

WO 01/34809 PCT/US00/30782

Sequence 484
MSIVLTYMVWNESPDLSNIDNTDNSKSDKPKPLTKPMTAEMEGTITPFQIVHSRDEKSQG
TVASGAVLDKMIQPLKNQEVKSVSHLKREHNLVIPELSNDFIVLDFTYDLPLSTYLSQVL
DIDAKVPNNENFDRLLIDQDHNNHVVLYAISKDRHEVVKLKTTMKGNNVDKAFKSIEPDM
QPYTEIITNKDTIDKATHVFAPSKPKDLKTYRMVENTISVERMNSILEDDSTIVRSSQSG
TTTYNNNTGVANYNDKDEMYHYKNLSEDAKSSSNMQETIPGTYEFINSHGGFLNEDYRLFE
KTDNRTGKLTYQRFLNGHPTFNKHNEFNEIQVTWGDKGVYDYQRSLLKTDVTLNSEESKSV
PTVESVRSALANHPDIDFEKVTNIAIGYDMDDKANNEDIEVQORNCELIPRWEVEYDGNWY
AYKDGRLE*

Sequence 485

Contig_ 0481 pos 5052 5843,

putative peptide of unknown function
atgaactggaaactcacgaaaacacttttcattttcgtttttattcttgtgaacatcttt
ttagtcatcgtttatattgataaagtgaataaatcacaagttaatgactcggaaaaggta
aacgaggtcaattttcaacaagaagaaattgacgtgcccaaggatgtcttgaatcaaaat
gttaaagatactgaacttgaacaaattactgcccgttcaaagaatttctcaagttatgceg
aaagatcattcaagcatgcaaacgtctgattccgacaaaacacttgaaggagatattgat
aaaggcgttcaagtgagtgataagaacttacaagatatcaaagagtacattgcaaagaaa
atctttaacggtaaagagtatcagttaagtgatttaactaaagataaagtcacttacgaa
caaacgtataaagattatccgattatgaataatagtaaagcgcgcctaacgtttaatttg
agcgatggcaaggcgacaagctataaacagacagcgatggatgatatacaagtagctaaa
ggttcaaatagcacgaagaaacaagtcatcacgccgcgtaaagctattgaagecctttat
tacaatagatatttaaaacaaaatgatcaagttcttgatgcacgcctaggctattattca
gttgtaaaggaaacaaacgttcaattactccaacctaactgggaaattaaagtaaaacat
aaaggcaaggatgaagttcaaacctattatgtagaagctacaaatcataatccgaaagtg
attgattattag

Sequence 486
MNWKLTKTLFIFVFILVNIFLVIVYIDKVNKSQVNDSEKVNEVNFQOQEEIDVPKDVLNQN
VKDTELEQITARSKNFSSYAKDHSSMQTSDSDKTLEGDIDKGVQVSDKNLQODIKEYIAKK
IFNGKEYQLSDLTKDKVTYEQTYKDYPIMNNSKARLTFNLSDGKATSYKQTAMDDIQVAK
GSNSTKKQVITPRKAIEALYYNRYLKONDQVLDARLGYYSVVKETNVQLLOPNWEIKVKH
KGKDEVQTYYVEATNHNPKVIDY*

Sequence 487

Contig 0481 pos 6579 7265,

is similar to (with p-value 8.0e-79)
>gp:gp|D78193 | BACGNTZA 30 Bacillus subtilis 36kb sequence be
tween gntZ and trnY genes encoding 34 ORFs. NID: g1064780. >
gp:gpl299124|BSUB0021 142 Bacillus subtilis complete genome
(section 21 of 21): from 3999281 to 4214814. NID: g2636442.
atggaagaacttttcagccaaatcgacagaaacattaaggatttaaacggaattttagtg
acacatgaacacatcgaccatattaaaggtcttggtgttttagcacgtaaatataaactt
ccgatttacgcgaatgagaatacatggaaagcgatagagaagaaagatagccgcattcca
atggatcagaaatttatctttaatccatatgaaacgaaatctcttgcaggatttgatata
gaatcatttaacgtgtcacatgacgcgattgatccacaattctacatcttccacaataac
tataagaaatttacgatgataactgacactggttacgtttcagatcgtatgaaaggtatg
attcaaggtagtgatgtctttatgtttgaaagtaatcacgatgtcgatatgttacgecatg
tgtcgctatccatggaagacgaaacaacgtattttaagtgatatgggtcacgtatccaat
gaagacgcgggtcttgcgatgagtgatgtcattacaggtaatacgaaacgtatatacctce
tctcatttgtcacaagacaataatatgaaagacctcgcacgcatgagtgttggacaagtg
ctcaacgaacacgatatcgatacagagaaagaagtattgctttgcgataccgataaagca
caagccacaccgatttatacactataa

Sequence 488

MEELFSQIDRNIKDLNGILVTHEHIDHIKGLGVLARKYKLPIYANENTWKAIEKKDSRIP
MDQKFIFNPYETKSLAGEFDIESFNVSHDAIDPQFYIFHNNYKKFTMITDTGYVSDRMKGM
IQGSDVFMFESNHDVDMLRMCRYPWKTKQRILSDMGHVSNEDAGLAMSDVITGNTKRIYL
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SHLSQDNNMKDLARMSVGQVLNEHDIDTEKEVLLCDTDKAQATPIYTL*

Sequence 489

Contig 0481 pos 8820 7690,

putative peptide of unknown function
atgaattcgttgcacatagcaggacgtattttcaaacagacgattcgagatgtaagaaca
ttggcactgttacttattgcacctatattactattgtcgctactatattacatttttaca
gttgccgataatacgaatggcgtaacagttggggttcacgatgtaccagattcattaatg
actgaattacatgataaagatattcacgttaaacattataaaaatgacaatgatataagt
gataaaattaaagacgacaaattaacaggatttttgcacagtgatggtcaaaaagtatca
gtgacttatgctaacgataatcctacacaagcaggagaactaacaggtgcaaatcaaaaa
tggttaatgagtcataacatgaatgccatgaaagataatactaataaattgcatcaagcg
ttaactaaaatacaacaaaaaatgcccggggatgggggagacacgectcatcaagatatg
gctaaaccatataaactaacaacgcactatttatatggttcatcagattctacgtatttt
gatatgataaatcctattttaattggattttttgtctttttectttacgtttttaatttct
ggcattggcttattaaaagagcgtacttctggcacattagaacgtttacttgectcteca
ataaaaagaagtgaaattatttttggttatgttttcggttatggtagttttagegttate
caaacaatagttgtcgtattatatgcaatttatattctgcatatagacttagtaggttceg
atatggttcgtactattaacggcaatattaacagcgecttgtcgetgtgacattcggtata
ttattatctacctttgcttcctcagaattccaaatgattcaatttataccattagtcata
gtgccacaagtactatttgcaggcattataccaattgaatcaatgaataaaggattacaa
tacttttcacatatcatgccgttattctataccggccaaacgatgcaaaatattatgatce
aagggttatggattcaacgatatttacatttatttaattgtgttattcgcatttttcatt
ttcttattgattttaaatattataggcatgaaaagatatagaaaagtttag

Sequence 490
MNSLHIAGRIFKQTIRDVRTLALLLIAPILLLSLLYYIFTVADNTNGVTVGVHDVPDSLM
TELHDKDIHVKHYKNDNDISDKIKDDKLTGFLHSDGQKVSVTYANDNPTQAGELTGANQK
WLMSHNMNAMKDNTNKLHQALTKIQQKMPGDGGDTPHODMAKPYKLTTHYLYGSSDSTYF
DMINPILIGFFVFFFTFLISGIGLLKERTSGTLERLLASPIKRSEIIFGYVFGYGSEFSVI
QTIVVVLYAIYILHIDLVGSIWEFVLLTAILTALVAVTFGILLSTFASSEFQMIQFIPLVI
VPQVLFAGIIPIESMNKGLQYFSHIMPLFYTGQTMONIMIKGYGFNDIYIYLIVLFAFFI
FLLILNIIGMKRYRKV*

Sequence 491

Contig 0481 pos 7680 7336,

putative peptide of unknown function
atgaaccaagatattaagtcattagttgaaaccattgtgcctcaacttgaatatttaage
gataaacaaagacgtgtcatagaaagtgctattgcattattcagtgaacaaggatttgat
aaaacgagtactaaagaaattgcgcagcgtgcaaatgtcgcagaaggaacggtatttaag
cagtttaaaagtaaaagaatgttattatatataaatcacaaagcgtgtaagacatcgttc
tccececttcecatgatgegetttcatttcaaaaaaattecttaatcaategttcatgegea
agcctgtttaaactaacacataatcattcecctgecaattctcectga

Sequence 492
MNODIKSLVETIVPQLEYLSDKQRRVIESAIALFSEQGFDKTSTKEIAQRANVAEGTVFK
QFKSKRMLLYINHKACKTSFSPFHDALSFQKNSLINRSCASLFKLTHNHSLQFS*

Sequence 493

Contig_0482 pos_ 2955 2551,

putative peptide of unknown function
gtgtcagtaactgtaaaaggacaaactgaaacagaatggcttccagtattggattttaga
aacaaatctttagcaaagggtagcgcgacaacatttgatattaataaagctcaaaaacgt
tgtttcgttaaagctgcagcattacatggectaggtctttatatatacaacggggaagaa
gttccaagcgctaacgacaatgacattacagaattagaagagcgtatcaaccagtttgta
acttcatctcaagaaaaaggtagagacgcaacgctagacaaaacaatgcgttggttaggt
attcaaaacattaacaaagttactaaaaaagatatagcaaatgcacatcaaaaactagat
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gcaggactaaaacaattagataaggagaattcaaatgttaaatag

Sequence 494
VSVTVKGQTETEWLPVLDFRNKSLAKGSATTFDINKAQKRCFVKAAALHGLGLYIYNGEE
VPSANDNDITELEERINQFVTSSQEKGRDATLDKTMRWLGIQNINKVTKKDIANAHQKLD
AGLKQLDKENSNVK*

Sequence 495

Contig 0482 _pos 2104_1430,

putative peptide of unknown function
atggtagtaataaaaaactacattacagaagatgacggtacaacaactgtagtcatcaaa
ggagtagaactagataacaaaacatctttacttttagacaacggttacgaagtagaagca
gatgtaagagttgtagatccattcaagattacagataagcagcgtagaaaagtatttgcet
ctctgtaacgacatagaagcttacacaggacaaccacgcgactatatgaggtatttgtte
atggattacgtagaagttctctatggctatgaaaaacgtctctcattgagtgattgcaca
agagaacaagctaaacaagttatagaagttattcttgactgggtgtttcacaacaatata
ccacttaattataagacaagtgacttactcaaaaatgataaagcgttcctttactggtca
acagtcaatcgtaactgtgtaatatgcggaacgccacgagcagaacttgcecgcattatcac
acagtaggtcgaggacgtaacagacgaaagatagatcacacagacaacaaagtattagceg
ctatgttcaagacatcataaagagcagcaccaaataggtatagatagttttaatgagaaa
tacaaattacatgaaagttgggtgtccgtagatgaacgactcaaccgaatgttgaaagga
gaagtaaatggctga

Sequence 496
MVVIKNYITEDDGTTTVVIKGVELDNKTSLLLDNGYEVEADVRVVDPFKITDKQRRKVFA
LCNDIEAYTGQPRDYMRYLFMDYVEVLYGYEKRLSLSDCTREQAKQVIEVILDWVEFHNNI
PLNYKTSDLLKNDKAFLYWSTVNRNCVICGTPRAELAHYHTVGRGRNRRKIDHTDNKVLA
LCSRHHKEQHQIGIDSENEKYKLHESWVSVDERLNRMLKGEVNG*

Sequence 497

Contig 0482 pos_1401_643,

putative peptide of unknown function
atgttcgatgatagcaaaatcaagtatatagaagcactgccagaacgagatacaatcatc
actttatgggttaagttgctgacattagctggaaagtataacgaacaaggatacattatg
ttatccgaaagtctaccctataacgaagaaatgttagctaacgaatttaatagacctatc
aattcaataagattagcgttacaaacattcgaaaagctaagcatgattgaagaagtgaat
ggtgtctttaaagtatctaattgggaaaaacatcagaacatcgaaggtttagaaaagata
agagaacaaaaccgtttgcgtaaacaaaagcaaagaaaaaaacaaaaacttttagatagt
cacgtgaagtcacgtgacagtcacgcaacagatatagaagaagataaagaagtagaagaa
gaaagagaaaaagaagtagataaagatatcttcaaaaactcaattaattacatcatgagt
aaccttactcataatttaactcctaaccaaatggaacagataggatatgccattgatgat
attggacaacatgcagatgaagttgttgaagtagctactgattatacaaaagacaaaggt
tgtcatgcaggttacctaatcaaagtgttaaacaactgggctaaagagaacgttaagaat
aaaaaagaggctgaaaataaaattaaacctaaaaataaaaaaactgtaacagatgatgta
attgctcaaatggagaaagagctaggagatgaaagttaa

Sequence 498
MEFDDSKIKYIEALPERDTIITLWVKLLTLAGKYNEQGYIMLSESLPYNEEMLANEFNRPI
NSIRLALQTFEKLSMIEEVNGVFKVSNWEKHONIEGLEKIREQNRLRKQKQRKKQKLLDS
HVKSRDSHATDIEEDKEVEEEREKEVDKDIFKNSINYIMSNLTHNLTPNOMEQIGYAIDD
IGQHADEVVEVATDYTKDKGCHAGYLIKVLNNWAKENVKNKKEAENKIKPKNKKTVTDDV
IAQMEKELGDES* '

Sequence 499

Contig 0482 pos 637 284,

putative peptide of unknown function
atgactaaacaacaagccctagaagtaattaagacaattagacatgtatacaacattgac
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tttgacagacctaaattagaaacatgggttaacattttgagccaaaatggggattatgaa
ccgactaaaaaaacagtaatgcaatatatcaatgatgctaatccttatccacctagtatt
ccaaacataatgagaaaagaagtcaaagtcgtaaaagaagagcctgtcgacgaaaaaact
gctagacatcgttggagaatgaaaaatgatccagaatacgtagcacaacgtaaaaagata
ttagacgacttcagaaagaagttaagtgagtttggagtgagtgacgatgaatga

Sequence 500
MTKQQALEVIKTIRHVYNIDFDRPKLETWVNILSQNGDYEPTKKTVMQYINDANPYPPSI
PNIMRKEVKVVKEEPVDEKTARHRWRMKNDPEYVAQRKKILDDEFRKKLSEFGVSDDE*

Sequence 501
Contig 0483 pos 6911 7564,
is similar to (with p-value 1.0e-41)
>gp:gp|U93874|BSU93874 2 Bacillus subtilis cysteine synthase
(yrhA), cystathionine gamma-lyase (yrhB), YrhC (yrhC), YrhD
(yrhD), formate dehydrogenase chain A (yrhkE), YrhF (yrhfF),
formate dehydrogenase (yrhG), YrhH (yrhH), regulatory protei
n (yrhI), cytochrome P450 102 (yrhJ), YrhK (yrhK), hypotheti
cal protein Yrhl (yrhL), putative anti-SigV factor (yrhM), R
NA polymerase sigma factor SigV (sigV) and YrhO (yrhO) genes
, complete cds, and YrhP (yrhP) gene, partial cds. NID: gl193
4604. >gp:gplZ99117|BSUB0014_ 205 Bacillus subtilis complete
genome (section 14 of 21): from 2599451 to 2812870. NID: g26
34966.
atgacacctttgggtcaatcacctttagcactaggcgctgacatagttattcatagtgea
actaaatttctaggtggacatagcgatttaattgcaggtgcagcaattactaataataga
gaggttgcaaatgcattgtacttattacagaacggcacgggcacagccctttcectgeatat
gatagttgggcacttgcaaaacatcttaaaacattaccagttcgttttaaacaatctgtt
cataatgctgaacgccttgttcaatttttgagtcaaagagaggagatttctgaggtgtat
tacccgggaaataatcttacacatctcaagcaagcttcaactggaggtgcagtgataggt
ttccgacttaaagatgaatctaaagcacaaaagttegtcgattctcttactttaccactt
gtatcagtgagtctcggtggtgtagaaactatcctatcacatceccgecaacaatgtcectcat
gcagcagtgccagaagatgtgagacgtgaacgtggcatcactttcgggttattceccgttta
agtgtaggtcttgagaattcagaagaactcatcgcagattttaactacgctttaaaggag
gctttcaatgagtcatttactgaaccaattaaagagcaacgttttagtagctga

Sequence 502
MTPLGQSPLALGADIVIHSATKFLGGHSDLIAGAAITNNREVANALYLLONGTGTALSAY
DSWALAKHLKTLPVRFKQSVHNAERLVQFLSQREEISEVYYPGNNLTHLKQASTGGAVIG
FRLKDESKAQKFVDSLTLPLVSVSLGGVETILSHPATMSHAAVPEDVRRERGITFGLFRL
SVGLENSEELIADEFNYALKEAFNESFTEPIKEQREFSS*

Sequence 503

Contig 0483 _pos 14208 0,

is similar to (with p-value 0.0e+00)
>gp:gp|AB015981|AB015981 5 Staphylococcus aureus genes for O
rfA, MnhA, MnhB, MnhC, MnhD, MnhE, MnhF and MnhG, complete c
ds. NID: g4001723.
atgtttatgttgattggtattattggctcatttacaacaggagatattttcaacttgttt
gtgttctttgaagtctttttaatgtcttcatattgtttactcgttattggtactactaaa
atacaattacaagaaacaattaagtatattttagtcaatgttgtttcategtctttettt
gtcatgggtgttgcagttttatattcagttgtaggaactttaaatctecgctcatattagt
gaaagattgtcacaactttctgtacatgacagtggcttagtcaatattgtttttatttta
tttatctttgtctttgeccactaaagcaggegtttttectatgtacgtatggetacctggt
gcttattatgcccctccagtagcgatcatcacgttctttggtgcactattgactaaagtyg
ggtgtatacgcaattgcgagaactctaagtttattctttaataatacagtaagecttttct
cattatgtcatccttttcttagcattacttacaattatttttggatgtataggtgegata
gcttactatgatacgaagaaaatcatcctttacaatattatgattgcagtaggtgtcata
ttagttggtattgctatgatgaacgaatcaggcatgactggtgcaatatattacacacta

128

PCT/US00/30782



10

15

20

25

30

35

40

45

50

55

WO 01/34809

catgatatgttagttaaagcttcattgttcttactcattggcgtcatgtacaaaatcact
aaaacgactgacttacgtcattttggtggcttgataaaagggtatcctattctaggttgg
acattctttattgcagcgctaagcttagecgggtataccacettttagtggtttctacggt
aaattctatattgttcgagcgacctttgaaaaaggattttatctaagtggtatcattgta
cttttatcaagtttaatcgtgttatattcagtcatacgtattttcttaaaaggatttttc
ggtgaagttgaaggatatactttatctaaaaaggtaaatgttaaatatctaacaactatc
gctgttgcatctacagt

Sequence 504
MFMLIGIIGSFTTGDIFNLEFVFFEVFLMSSYCLLVIGTTKIQLQETIKYILVNVVSSSFF
VMGVAVLYSVVGTLNLAHISERLSQLSVHDSGLVNIVFILFIFVFATKAGVFPMYVWLPG
AYYAPPVAIITFFGALLTKVGVYAIARTLSLFENNTVSFSHYVILFLALLTIIFGCIGAI
AYYDTKKIILYNIMIAVGVILVGIAMMNESGMTGAIYYTLHDMLVKASLFLLIGVMYKIT
KTTDLRHFGGLIKGYPILGWTFFIAALSLAGIPPFSGFYGKFYIVRATFEKGFYLSGIIV
LLSSLIVLYSVIRIFLKGFFGEVEGYTLSKKVNVKYLTTIAVASTV

Sequence 505

Contig 0483 _pos_13585_12029,

putative peptide of unknown function
atgaaacgatttataccagcttggtatagccgtaacagatggtgggaaagtacctcaaga
ccattctatctaaaaaaacagtatacagattttgacgatatgattagtttaatgacaatg
catagttcgaataatgtggattatcaattgatagttttaaattttagtccatatcttaga
acattcctccatcgatatgatttgtatgaaagtcattattggtctgtatttgatgagata
cagggcgttggacatcaaacgcctcaagctattgattatcgecgatetttcatggeccagaa
ggcactgaatttatttttactccctttcaaattcaagcgattacaggtgataacacgttt
tctaaaattcacttcagccaagaggggtacctgatgtgggtagaggattacaagtatagt
acaattcaaagacgatttgtattcgatgacagaggatttatatcggcagtgegtacttat
acacctgatggtgataacaataaaaaacactatttttcaaaagatggggaagaaatattt
gttgaagacttaaatgttaatacagtaacgattaataaaaatttccaatcaaaatttaaa
agggttacgtattcatctatggctgagttgatagaagagaaattccaatcatatgtagaa
agagaattgaatgaagatgattctgttatagtggcatctgatgaacgtcataattcaatg
atggcacgcactattgatgcatcgtctttatgtttttctatttttactgagagaaataaa
gtggtgacacaagatttatatgactctatttctagagcatattattgtctcgttgataca
caagctaatcaaaatatgattgaacactacgcaggattgaacatgaatgatattaatctt
ttaagggtaacgccttttgatgcgaagtcattacctaaccaaagtagtcaattgtatgac
acttatattggattatggatagatggtttggacgagattgaaatacgagagattgtaaac
agcttatttcaatatattcaacataaagatggctataagttgaaaattttaactaagagt
agagataatcttacggaaaatcttatagatgaagttgctcatctcaatgatttatatcac
caagagaaaaaggaaataagtgatgtaattgaagacgtgatacagaataaaaaagaaaca
atcattgatattgaaacagtaccgtttgaagaagatcttgtaagcgttatttcaaaatta
agagttgtagtagatttatctttagagccgaaactttttttacaaatctgttgtattgge
gcgggtataccacaaattaataaaaagagaacagattatgttaaacatatgcataatgga
tatattattgatgacatatcgcaaactgtagaatctttagattattttttggcacattta
aaaaattggaattattcttatgcatattccatgagattaacggatgattttagttcaatt
aatattattcatcaaattaatcagttatttaaaggtgatgtttcaagtggcacgtaa

Sequence 506
MKREFIPAWYSRNRWWESTSRPFYLKKQYTDFDDMISILMTMHSSNNVDYQLIVLNESPYLR
TFLHRYDLYESHYWSVFDEIQGVGHQTPQAIDYRDLSWPEGTEFIFTPFQIQAITGDNTE
SKIHFSQEGYLMWVEDYKYSTIQRRFVEFDDRGFISAVRTYTPDGDNNKKHYFSKDGEEIF
VEDLNVNTVTINKNFQSKFKRVTYSSMAELIEEKFQSYVERELNEDDSVIVASDERHNSM
MARTIDASSLCFSIFTERNKVVTQDLYDSTISRAYYCLVDTQANQNMIEHYAGLNMNDINL
LRVTPFDAKSLPNQSSQLYDTYIGLWIDGLDEIEIREIVNSLFQYIQHKDGYKLKILTKS
RDNLTENLIDEVAHLNDLYHQEKKEISDVIEDVIONKKETIIDIETVPFEEDLVSVISKL
RVVVDLSLEPKLFLQICCIGAGIPQINKKRTDYVKHMHNGYIIDDISQTVESLDYFLAHL
KNWNYSYAYSMRLTDDFSSINITHQINQLFKGDVSSGT*

Sequence 507
Contig 0483 pos_11796_ 10480,
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putative peptide of unknown function
gtgattgacaatgagtattgggataatcaataccaacaagataagacaatacaacgtaat
tttataaaaccactcatttatgaaaatgaagaacaattacaacaaaaactagaggcagtt
acatttcctgggcaatatggagataaagttaaacctattcattgtcgecgttagtattcat
tttgatggttcttatcaatttaatggaaatgagtctattgaagtatcaggacgatttggg
gaatcataccaacccctcattacatggagtcaaaatatcattgctgatgccaataaggtg
aatcaaatatggccagaatttaaagttgaaggtgatgctaaaatccaatatacattgaga
ttgacgcctgtttattcaactgatcaaccagtagaaaagctaatatatgaacaagacgat
ttagacactcccatagaactacctgctcgteccttatcaaacatatgtgagtgtatcaatce
aaagctaaaggtaaaggaacattatttataggtgctattcataaacgttggtcacgcttg
gaattagggcagttcatattaggcggaaaacgatatagtgatgaaaataagcaagaattt
atacattacttccatcctggagatttaaaaccaccactcaatgtatattttagtgggtat
cgtactgctgagggctttgaagggtactttatgatgaaacgtatgaatgctccatttatt
ttaatagctgatcctagaatcgaaggtggtgecttttacctagggtcagagaattatgaa
caggcaatccgtaaggtcatccaaaatgctttggattatttgggatttgcgaacaaccaa
ttaattctttctggattatcaatgggatcatttggcgcactttattacgctacaaaatta
aatccagcggctgttattgtaggaaaacctttgataaatctcggtactattgctaataat
atgaaactcgttcgtccaaacgattttggaacgtcacttgatattttgcgattgaatcaa
aatggcataactaacaaagatgttgttcagttagataatcatttttggaagcaaattcag
catagtgatttgtcaatgaccacatttgcgattgcttacatggagcatgatgattatgac
aaatatgcatttcaagatttattgcctgttcttacaaaacaacatgcacgtgtgataagt
aaaagaattcctggtagacataatgatgattctgctactgttactcattggtttattaat
ttttataatttaatcatggaagagcgatttgggagggtaacacatgcaagaagatag

Sequence 508
VIDNEYWDNQYQODKTIQRNFIKPLIYENEEQLOOKLEAVTFPGQYGDKVKPIHCRVSIH
FDGSYQFNGNESIEVSGRFGESYQPLITWSQONIIADANKVNQIWPEFKVEGDAKIQYTLR
LTPVYSTDQPVEKLIYEQDDLDTPIELPARPYQTYVSVSIKAKGKGTLFIGAIHKRWSRL
ELGQFILGGKRYSDENKQEFIHYFHPGDLKPPLNVYFSGYRTAEGFEGY FMMKRMNAPET
LIADPRIEGGAFYLGSENYEQATRKVIQNALDYLGFANNQLILSGLSMGSFGALYYATKL
NPAAVIVGKPLINLGT IANNMKLVRPNDFGTSLDILRLNQNGITNKDVVQLDNHEFWKQIQ
HSDLSMTTFAIAYMEHDDYDKYAFQDLLPVLTKQHARVISKRIPGRHNDDSATVTHWEIN
FYNLIMEERFGRVTHARR*

Sequence 509

Contig 0483 pos 10436 9921,

putative peptide of unknown function
atgtatggtacaaaattacgttttaatcaagataatatctattttgagaaccctttgatg
ccatccggtacaatcattcacagttggtatatgttaactgattttgcagaagacecgtgta
agccctaagctacctattttaaaaaaagggcgccaatatcaatttcaatttaattttgaa
gttgaacctgagggtgcggcttattttaaaatgaaattttatcgtaagaataaagaaatt
cttagtcatcaaattctaaaaaataaaaaagaaaatattgtctatcctagagaagcatat
tcatatgaattagaacttattaatgctggcatgaatcatctatcttttcacaatataatt
gtgcaagaattaagagaagatagtaatcaagcttatgaggcaacgcaatatatagatcct
aagaaaaaacttaaagtaattaatcaaataataaccaatataaggacacatcatctagac
tcatcaaactatcacaggagtgatatgaatggctaa

Sequence 510
MYGTKLRFNODNIYFENPLMPSGTIIHSWYMLTDFAEDRVSPKLPILKKGRQYQFQFNFE
VEPEGAAYFKMKFYRKNKEILSHQILKNKKENIVYPREAYSYELELINAGMNHLSFHNITI
VQELREDSNQAYEATQYIDPKKKLKVINQIITNIRTHHLDSSNYHRSDMNG*

Sequence 511

Contig 0483 pos_9697 9095,

is similar to (with p-value 4.0e-42)

>gp:gp|X62035|BSSECA2_1 B.subtilis secA gene (partial). NID:
g48979.
atgtatccaaaagatgtgcagattttaggagcaatcgctatgcatcaggggaatattgea
gaaatgcaaacaggagaaggtaagacgcttacagctaccatgectctgtacttaaatgcea
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cttacaggtaaaggtgcttatctaatcacaacaaatgattacttagcaaaacgcgatttt
ttagaaatgaaaccactatatgaatggctaggcttgtctgtatcattaggatttgtggac
attccagaatatgaatacgctgaaaatgaaaaatatgaactgtaccaccatgacattgtt
tacacgactaatgggcgactagggtttgattatttaattgataatttagctgatgatatt
cgtgccaaatttttaccgaaattaaactttgctattattgatgaagtcgattctattata
ttagacgctgcccaaacgectttagttatttetggtgcaccacgtgtacaatctaattta
tttcataaacttaattctttagtcttttctttatcatctttaacagectttgaattggtta
agtacatcgtctgacattttgatgccaggcacttcattatgtaagaaaagtgcgttgtta
taa

Sequence 512
MYPKDVQILGAIAMHQGNIAEMQTGEGKTLTATMPLYLNALTGKGAYLITTNDYLAKRDF
LEMKPLYEWLGLSVSLGFVDIPEYEYAENEKYELYHHDIVYTTNGRLGFDYLIDNLADDI
RAKFLPKLNFAIIDEVDSIILDAAQTPLVISGAPRVQSNLFHKLNSLVEFSLSSLTALNWL
STSSDILMPGTSLCKKSALL*

Sequence 513
Contig 0483 pos_4530_3718,
is similar to (with p-value 3.0e-64)
>sp:sp|P26497|SP0OJ_BACSU STAGE 0 SPORULATION PROTEIN J. >pir
:pir|S18081|A38536 spo0J93 protein - Bacillus subtilis >gp:g
plD26185|BAC180K 54 B. subtilis DNA, 180 kilobase region of
replication origin. NID: g467326. >gp:gp|X62539(BSORIGS_11 B
.subtilis genes rpmH, rnpA, 50kd, gidA and gidB. NID: g40020
>gp:gpl299124|BSUB0021 201 Bacillus subtilis complete geno
me (section 21 of 21): from 3999281 to 4214814. NID: g263644
2.
atgaataatgatgatagtgtgcaatttattgcactagaattaattagacctaatccttat
cagccacgtaagacgtttgaagaagaacgactcaatgatttagcttcatcaattcaacaa
catggtatattacagcctattgtattacgtcaaactgttcaaggttactatattgttgtg
ggtgagcgacgatttagagcatctcagttggcgggattaacagaagtgccagctattatt
aaagaactatctgatgaagatatgatggaattggcaattattgaaaatttacagagagaa
gatttaaatgccattgaagaagcagaaagttataaaaaaatgatgacagatttgaatatt
acacaacaagaggttgcgagacgattaggtaagtcacgtccttatattgccaatatgcett
aggttattacagttacctaaaaatgttgctcaaatggttcaacaaggagcgttatcaagt
gctcatgggcgtacgttattaactttgaaagacgccagtaaaataaaaaagacggcaaaa
caagccactcaggagtcttggagtgtaaggtatttagaggagtacgtcaatggtttagtc
agtaaagacatctcaatgaaactggacagagagaccaagggaagtaaaccgaaaatgatt
caacagcaggaaagatttttaaaaaagcaatatggtgcgaaagtagatatttcgacatct
aaaaatgtcgggaaaatcacgtttgaatttaaatctgaagcagaattcaaacgcttgatt
cgtcaacttaataaagattataaggaatattaa

Sequence 514
MNNDDSVQFIALELTIRPNPYQPRKTFEEERLNDLASSIQQHGILQPIVLRQTVQGYYIVV
GERRFRASQLAGLTEVPAIIKELSDEDMMELAIIENLQREDLNAIEEAESYKKMMTDLNI
TOQEVARRLGKSRPYIANMLRLLOQLPKNVAQMVQQGALSSAHGRTLLTLKDASKIKKTAK
QATQESWSVRYLEEYVNGLVSKDISMKLDRETKGSKPKMIQQQERFLKKQYGAKVDISTS
KNVGKITFEFKSEAEFKRLIRQLNKDYKEY *

Sequence 515

Contig_ 0483 pos_3476_2688,

is similar to (with p-value 4.0e-20)
>gp:gplAJ222587|{BS16829KB 25 Bacillus subtilis 29kB DNA frag

ment from ykwC gene to csel5 gene. NID: g2632216. >gp:gplZ99
111|BSUB0008 93 Bacillus subtilis complete genome (section 8
of 21): from 1394791 to 1603020. NID: g2633699.
atgattttaatttatatccttgtagcgattgttgttatagcaattttgaataagattatt
gagcaagcatttaaaattcaaaataaaagcaaaaaaggaaataaaaaacgttcaaaaaca
ctgatttctcttgtacaaaacatagtaaaatatatcgtatggtttgttgttatcacaaca
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attttaagtaagtttggtattagcgtcgaaggtatcatcgctagtgctggagttgtaggt
attgcagttggtttcggtgcgcaaacaatagtaaaagatattattacaggtttcectttatt
atctttgaaaatcaatttgatgtgggtgactatgttaaaatcaatagttcaggaactacg
gtagcagaaggtactgtgaaatctattggtttaagatcaacgcgaattaatacaatttcg
ggagaactgactattttacctaatggtagcatgggggaaattacgaacttttcaattaca
aatgggactgctattgtagaactaccagtatcagttgatgaaaatatagatcaagttgaa
aagaaactcaatcgtttatttgtttctttacgtagtaaatattacttatttgtcagcgat
ccagttgttgatggcattgatgcgatagaatctaataaggttactatacgaatttcageg
gaaacaattcctggtgaaggattttcaggcgectcgtattattcgtaaggaagctcaaaaa
atgtttagacaagaaggtattcgcatgccacaaccagtcatttcaaattataatgaagaa
aaaagctaa

Sequence 516
MILIYILVAIVVIAILNKITEQAFKIQNKSKKGNKKRSKTLISLVONIVKYIVWEVVITT
ILSKFGISVEGIIASAGVVGIAVGFGAQTIVKDIITGFFIIFENQFDVGDYVKINSSGTT
VAEGTVKSIGLRSTRINTISGELTILPNGSMGEITNFSITNGTAIVELPVSVDENIDQVE
KKLNRLEVSLRSKYYLFVSDPVVDGIDAIESNKVTIRISAETIPGEGFSGARITRKEAQK
MFRQEGIRMPQPVISNYNEEKS*

Sequence 517

Contig 0483 pos_2284_ 1547,

is similar to (with p-value 2.0e-82)
>sp:sp|P37518 | YYAF BACSU HYPOTHETICAL 40.1 KD GTP-BINDING PR
OTEIN IN RPSF-SPO0J INTERGENIC REGION. >gp:gp|D26185|BAC180K
_50 B. subtilis DNA, 180 kilobase region of replication orig
in. NID: g467326. >gp:gp|299124|BSUB0021 197 Bacillus subtil
is complete genome (section 21 of 21): from 3999281 to 42148
14. NID: g2636442.
atggttcaacctaaaaaaacaattcctacaacttttgagtttactgatattgcaggtatt
gttaaaggtgcatctaagggcgaaggtttaggaaataaattcctttcacatattcgtgaa
gtagatgctatatgtcaggtggttcgtgecgtttgacgatgagaatgtaacacatgtatca
gggcgtgttaatccgcttgatgacatagaagtcattaatatggaacttgttttagcagat
ttagaatctgttgaaaaacgtttaccgaaaatagagaagatggctcgtcaaaaagataaa
acagctgagatggaattacgtatattaacacaaattaaagaagcgttagaagacggtaaa
ccagtacgcagtattgatttcaatgaggatgatcaaaagtgggttaatcaagctcagtta
ttaacatctaagaaaatgttatacattgctaatgttggtgaagatgaaattggagataaa
gataatgataaagtgaaagcaattcgtgaatatgcagcaaacgaagattcagaagttatc
gttattagtgcaaaaatcgaggaagaaatcgctacattagatgatgaagataaagaaatg
ttcttagaagatttaggcatcgaagaaccaggtttagacagactcattagaacaacatat
gatttgatcataaaaaggctttggcgtttacaccagaggataggggaaaagttaaggata
agtttggtgtctatgtga

Sequence 518
MVQPKKTIPTTFEFTDIAGIVKGASKGEGLGNKFLSHIREVDAICQVVRAFDDENVTHVS
GRVNPLDDIEVINMELVLADLESVEKRLPKIEKMARQKDKTAEMELRILTQIKEALEDGK
PVRSIDEFNEDDQKWVNQAQLLTSKKMLYIANVGEDEIGDKDNDKVKAIREYAANEDSEVI
VISAKIEEEIATLDDEDKEMFLEDLGIEEPGLDRLIRTTYDLIIKRLWRLHQRIGEKLRI
SLVSM*

Sequence 519

Contig_ 0484 _pos 4405 3587,

is similar to (with p-value 3.0e-49)
>gp:gp|AB001896|AB001896 2 Staphylococcus aureus DNA for sig
ma70 operon, complete cds. NID: gl943991.
gtgaaggataataatgaagtattaaagttatttatagtttcagattcaattggagaaaca
gcgcaacggatgattcatgcgacgctgacacagtttccagatttaactcaagtagaaatt
aagaaatttccatatattaaggacgaacaagaatttttaaatgtcttacaattagctaaa
gaacagaatgcaattgttgcaacaacattagtgagtgagtcatttaatgcattaggtcat
cagtttgcaaatgaacatcaaattccctatgtagattacatgtctgagttaattagecata
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attaaacaacatacacacgctaaaccattaatggaaagtggtgcgttgecgtaagcttaat
gatgagtattttaagcgtatagaagcaattgagtattcagtgaaatatgatgatggtaag
cattttacagatattggagaagcggatgctttaatagtaggtgtatcacgtacctctaaa
acgccattaagtatgtacttagctaataaaggatataagattgcaaatattcctttagte
cctgaagtggctattccagataatgtatttcaacaaaagaatttaaaggtatttggatta
acagcaagtcccaattatatcgcaaatatacgacgtaatcgtgcagaaacattagggcta
tcttcagaatctaattacaatagtttagagcgtatcaaaaaagaattatcttatgctgaa
gaagtttttagaaaattaaatgcaacggtaattaatacagaatataaatcgatagaggaa
tcggcattttatattgaaaagtttttagctaaacgttaa

Sequence 520
VKDNNEVLKLFIVSDSIGETAQRMIHATLTQFPDLTQVEIKKFPYIKDEQEFLNVLQLAK
EQNATIVATTLVSESFNALGHOQFANEHQIPYVDYMSELISIIKQHTHAKPLMESGALRKLN
DEYFKRIEAIEYSVKYDDGKHFTDIGEADALIVGVSRTSKTPLSMYLANKGYKIANIPLV
PEVAIPDNVEFQQOKNLKVFGLTASPNYIANIRRNRAETLGLSSESNYNSLERIKKELSYAE
EVFRKLNATVINTEYKSIEESAFYIEKFLAKR*

Sequence 521

Contig 0484 pos 1484 561,

putative peptide of unknown function
atgaaaaaattttggggaattttattaattgtgatgtcaattgctcttgtgggatgttcg
aatagcaatgattcagatcaatcttctaatgaaaagtcatcatcaaaaagttcggagaaa
aaaacggatgtggcgactgaatatacaaaagagaacgaatataaagaactagaaaaagaa
gctaaggatcttaaacaaaagccagttcttaatgaaatcgatgcacttattacagaaaaa
ggttttacaaacaaaacgggattgcaaggctgggaagactataaaaaattagtggataag
gtaacacttgcagattataaatacacaaaagaatctaaagggtcatctatagaagaagtt
aataagttctttaaagataaaaaaggtgtagagattaaacgaatgaaaagtaaggaaaaa
aatattaagcatatcaattatatgtatgtagatccagatggtaaaaaagcaggtaaagat
aagcaacctatgtcctacgctcaaatacttgcaacatttaaagaaggtaaattagtagcet
acaaatattcaacctggattttttgctttagacaaaaagaaaatggttaaagctaaagac
ttagaaaaagttaagacattggaagatttaacgcgtttgaaagatcctaaagcgacatca
tatggtattttacagacgaaatataaagggaaaccatacactcaagtttcaatattaggce
agtgattctgatgaagagaatgatatttcctcagccatcttagcttattatctattttca
ccaacggaattagatagtgacgataatcataaatacgttgaagttgcatcagcgecatte
ttaagtgctcaaaacgatttttcatcttatcaactaggcgtatttaaaaaaattatcgaa
agtagtatgtcgttcgatgaataa

Sequence 522
MKKEFWGILLIVMSTALVGCSNSNDSDQSSNEKSSSKSSEKKTDVATEYTKENEYKELEKE
AKDLKQKPVLNEIDALITEKGFTNKTGLQGWEDYKKLVDKVTLADYKYTKESKGSSIEEV
NKFFKDKKGVEIKRMKSKEKNIKHINYMYVDPDGKKAGKDKQPMSYAQILATEFKEGKLVA
TNIQPGFFALDKKKMVKAKDLEKVKTLEDLTRLKDPKATSYGILOTKYKGKPYTQVSILG
SDSDEENDISSAILAYYLFSPTELDSDDNHKYVEVASAPFLSAQNDFSSYQLGVFKKIIE
SSMSFEDE*

Sequence 523
Contig 0486 _pos 255 887,
is similar to (with p-value 9.0e-20)
>sp:sp|P33642|YFIT PSEAE HYPOTHETICAL 39.5 KD OXIDOREDUCTASE
IN FIMT 3'REGION (DADA*) (ORFZ). >gp:gp|L48934|PSEPILRV 2 P
seudomonas aeruginosa (isolate pRIC351) pilR gene, 3' end of
cds, dada*, fimT, fimU and pilV genes, complete cds. NID: g
1161217.
atgaagttaagagatattaagcgttatgagtctacagaggtcacttcaatagaacggcat
aatggctattattcagtgaaaaccgatcaatcttcaacaattgaagcgcacaaaattatc
gttgcaggtggcgcatggtcttcgcaattattaacacaatatcatctacaacgacaagtg
attggcgttaaaggtgaagttatcttattagaaaataacgatctttcacttactgagaca
ttatttatgactaatggttgttacatcgttccaaaacaacccaatcgttttttaattggt
gcgacgagtgaatttaataattattctgtecggtactacagatgaaggtatggattggett
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cttcgccatgcatatcatcgtgtacctcaactaaaagacagtcatatactgaagaaatgg
tcaggagtaagaccatacacagaaaaagaaatgccagtcatggatcaaattgatgatggce
ttatacgtgataagtggtcattatcgaaacggaatattattgtcacctattatcggtegt
gacattgccaattggctactttctggtattaaaccatcacgttattcaagttttacagtt
acaaggaggaataatcatgaagtgtatcattaa

Sequence 524
MKLRDIKRYESTEVTSIERHNGYYSVKTDQSSTIEAHKIIVAGGAWSSQLLTQYHLQRQV
IGVKGEVILLENNDLSLTETLEMTNGCYIVPKQPNRFLIGATSEFNNYSVGTTDEGMDWL
LRHAYHRVPQLKDSHILKKWSGVRPYTEKEMPVMDQIDDGLYVISGHYRNGILLSPIIGR
DIANWLLSGIKPSRYSSFTVTRRNNHEVYH*

Sequence 525

Contig 0486 pos_2086_2496,

putative peptide of unknown function
atggggactacacaagaattaccagtaaaaaccaaaagtttaaataagaaaaccattgag
caaaaagtttttcttattcgtaatgataatggtcaatatttacttgaaaagcgtaaagaa
aaacttcttaatggtatgtggcaatttccaatgagagaacaaacaaatgcaaacgatgtg
atatctgatgatttaggaaaaagtatcgaaacaattaacgaaccagtatttaaattaaag
catcaatttacccatcttacatgggaaattaaagtatacaatgttacagcacctcttaat
ataaaggaaaatgatttacctaaacaaatgacgtggtttaatttagatgatagggagcag
tatatatttcccgtaccaatggataaaatatataagtttattgaaggttaa

Sequence 526
MGTTQELPVKTKSLNKKTIEQKVFLIRNDNGQYLLEKRKEKLLNGMWQEFPMREQTNANDV
ISDDLGKSIETINEPVFKLKHQFTHLTWEIKVYNVTAPLNIKENDLPKOMTWENLDDREQ
YIFPVPMDKIYKFIEG*

Sequence 527

Contig 0487 pos_ 6312 5665,

putative peptide of unknown function
gtgactaagacagacttatctcatttgcacaacattacaggcattcctctcaatacattg
tggtaccaaaaggaacgtggcacatataacgataaattgaagtgcttctttacggacaca
atgccgagagtgaataagaaacaagagtttaacgaaagagttgtagcaaaagatgaaatt
tggaagtacagcgagaagtatgacttatacgtaagcaacttaggcagaatgaaaagacct
gatggaaaatacaagtttgcgaatggttgtaagggtattttcacagttatttataagaat
aagaagtatcgtgcagcagatattgtgtatgaaacgtttatcggtaacttgaaaaacgga
ttgcacgcatatccgaaagatagtagatacaacaactttatttcagataacttattccaa
tctacattacagaaatatagattgtatcgcagaaataaaggtgtatccaaaccagtatac
ctagtggatagcgacaacaaaattgtagaagaattcgcaagtacagtagaagctggaaaa
gtattattcatcgacagacgcaacattgctagaaagtgcaaccgtagatatgtgagtgac
gggttgatgtacatgtgggctgatgagtacgagaaggtaaatgcatga

Sequence 528
VTKTDLSHLHENITGIPLNTLWYQKERGTYNDKLKCFFTDTMPRVNKKQEFNERVVAKDET
WKYSEKYDLYVSNLGRMKRPDGKYKFANGCKGIFTVIYKNKKYRAADIVYETFIGNLKNG
LHAYPKDSRYNNFISDNLFQSTLOKYRLYRRNKGVSKPVYLVDSDNKIVEEFASTVEAGK
VLFIDRRNIARKCNRRYVSDGLMYMWADEYEKVNA*

Sequence 529

Contig_0487_pos 4865 4452,

putative peptide of unknown function
atgtggaacgtagaaacgatttatatcgaagatgaatgggttaaagttaatgacggttcg
atatacggaattacaaaggatttagttagagattatgtattaatgcaatcaacaggctta
aaagataagaacggtgtagagatatacgagggggacatcatcgaatttgaggatgaatct
ttttgttatccattcgatgatgaagctatagttgaaacaataaatagagcacaggtaatt
atagataaggttaaaggtatttttttggaaaactttatggtaaaggacagtacgattgct
aaagaatataaatattattatgatttgccaacatctgaaaaaacaatattttttaaagaa
tgtagtgttgtaggtaatgtgtttgaagatgaaaatttactggaggacgagtaa
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Sequence 530
MWNVETIYIEDEWVKVNDGSIYGITKDLVRDYVLMQSTGLKDKNGVEIYEGDITIEFEDES
FCYPFDDEAIVETINRAQVIIDKVKGIFLENFMVKDSTIAKEYKYYYDLPTSEKTIFFKE
CSVVGNVFEDENLLEDE*

Sequence 531

Contig_0488 pos 7376_8941,

is similar to (with p-value 0.0e+00)
>sp:sp|P44023|YFCC_HAEIN HYPOTHETICAL PROTEIN HIO0594. >pir:p
ir|E64010{E64010 hypothetical protein HI0594 - Haemophilus i
nfluenzae (strain Rd KW20) >gp:gplU32741|032741 2 Haemophilu
s influenzae Rd section 56 of 163 of the complete genome. NI
D: gl573582.
atgaaaccgttggaacaagcgatcaatgataataaaaagaaaaaacgttttaactttaga
atgccaggtgcatttatgattctctttatcctaacagttgtcgcagttatagcaacttgg
ataatccccgecgggtgcatactcaaaactttcatatgaaccttcatcccaagaattaaaa
attgtcaatcctcatcatcaagtaaaaaaagttcctggaacacaaaaggagcttgatcga
ttaggagttaaaatcaaaatagaacaatttaaatctggtgcaattaataaacccgtttca
attcctaatacttacgaacgtctaaaacaacatccagctggtcttgatcaaattactagt
agcatggttaaaggaaccatcgaagccgtcgatattatggtcectttatacttgttctaggt
ggactgattggtattgttcaagcgagcgggtcctttgaatcaggattgttagcacttact
caaaaaacgaaaggccacgaatttatgttgattatgttcgtagcaattttaatgattctg
ggtggaacactatgtggcattgaagaggaagctgtagcgttctatcctgtactcgttceca
atatttattgcgcttggatatgattctattgtctcagtcggtgcaattttcttagecaage
tctgtgggtagtacattctcaacaatcaacccattctcagtcgtcattgettctaatgea
gcaggaacaacttttactgatggtctttattggagaataggcgecttgtatcatcggtgee
atatttgttattagttatttattctggtattgtaaaaaaattaaaaaagatcctaaatcc
tcttattcttatgaagacaaagcagcatttgaaaaacagtggtctgtgctccatgatgac
ggttcttctgagtttacattacgtaaaaagattattcttacgecttttcgtectaccatte
cctattatggtttggggcgtcatgacacaaggatggtggttcccagtcatggcatctgea
ttcttgatctttaccattgtcatcatgtttattgctggaacaggacaatatggtttagge
gaaaaaggcactgtagatgcattcgttaatggcgettcaagtttagtaggtgtatcttta
atcattggtttagctcgaggaatcaacttagtattgaataaaggaatgatttctgacaca
atcttgcacttttcatcatctatcgtgcaacatatgagtgggcecctttatttatcattgtt
ctgctctttatctttttctgtttaggatttategtgeccgtectcatcaggattagecagta
ctatctatgcctatctttgegeccattagectgatacagtaggtataccaagatttgttatt
gttacaacatatcaattcggtcagtatgcaatgttgttcttagcgectactggacttgta
atggcaacacttcaaatgttaaacatgcgctactcacactggttacgtttecgtatggect
gttgtcgcgtttgttttaatatttggtggaggcttacttattacacaagttttaatatac
tcataa

Sequence 532
MKPLEQAINDNKKKKRENFRMPGAFMILFILTVVAVIATWIIPAGAYSKLSYEPSSQELK
IVNPHHOQVKKVPGTQKELDRLGVKIKIEQFKSGAINKPVSIPNTYERLKQHPAGLDQITS
SMVKGTIEAVDIMVFILVLGGLIGIVQASGSFESGLLALTQKTKGHEFMLIMFVAILMIL
GGTLCGIEEEAVAFYPVLVPIFIALGYDSIVSVGAIFLASSVGSTFSTINPEFSVVIASNA
AGTTFTDGLYWRIGACIIGAIFVISYLFWYCKKIKKDPKSSYSYEDKAAFEKQWSVLHDD
GSSEFTLRKKIILTLFVLPFPIMVWGVMTQGWWEPVMASAFLIFTIVIMFIAGTGQYGLG
EKGTVDAFVNGASSLVGVSLIIGLARGINLVLNKGMISDTILHFSSSIVQHMSGPLFIIV
LLFIFFCLGFIVPSSSGLAVLSMPIFAPLADTVGIPREVIVTTYQFGQYAMLFLAPTGLV
MATLOMLNMRYSHWLRFVWPVVAFVLIFGGGLLITQVLIYS*

Sequence 533

Contig 0488_pos_9616_9212,

putative peptide of unknown function
atgggaggttatggtgcaatcaaatttgcattaacgcaaagttatcgtttctcaaaagece
gctatgctttcagcgccatatgatgtttctatgattggtcaatatcaatggtatgatttt
actccagaagcgattgtaggtaatacgcaacatgtcgcggggacatcttttgatccatac
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tatttagttgaacaagcaatagacaatggacaaacgttaccacaactatatattacttgt
ggaactgaagatgaattgtatcaaggtaatattgattttgtgaactatttagatgaaaaa
ggtatttcatatcaatttaaaaaagcgccaggtcatcacgattatgcattttgggataaa
gcaatagaagatgtcattgaccgttttacatcatcacatatttaa

Sequence 534
MGGYGAIKFALTQSYRFSKAAMLSAPYDVSMIGQYQWYDFTPEAIVGNTQHVAGTSFDPY
YLVEQAIDNGQTLPQLYITCGTEDELYQGNIDEVNYLDEKGISYQFKKAPGHHDYAFWDK
AIEDVIDRFTSSHI*

Sequence 535

Contig_0488 pos_8631 8224,

is similar to (with p-value 1.0e-35)
>sp:sp|P44023|YFCC_HAEIN HYPOTHETICAL PROTEIN HIO0594. >pir:p
ir|E64010|E64010 hypothetical protein HI0594 - Haemophilus i
nfluenzae (strain Rd KW20) >gp:gp|U32741|U32741 2 Haemophilu
s influenzae Rd section 56 of 163 of the complete genome. NI
D: gl573582.
atgataaataaaggcccactcatatgttgcacgatagatgatgaaaagtgcaagattgtg
tcagaaatcattcctttattcaatactaagttgattcctcgagctaaaccaatgattaaa
gatacacctactaaacttgaagcgccattaacgaatgcatctacagtgectttttcgect
aaaccatattgtcctgttccagcaataaacatgatgacaatggtaaagatcaagaatgca
gatgccatgactgggaaccaccatccttgtgtcatgacgeccccaaaccataatagggaat
ggtaggacgaaaagcgtaagaataatctttttacgtaatgtaaactcagaagaaccgtca
tcatggagcacagaccactgtttttcaaatgctgectttgtcttecataa

Sequence 536
MINKGPLICCTIDDEKCKIVSEIIPLENTKLIPRAKPMIKDTPTKLEAPLTNASTVPESP
KPYCPVPAINMMTMVKIKNADAMTGNHHPCVMTPQTIIGNGRTKSVRIIFLRNVNSEEPS
SWSTDHCFSNAALSS*

Sequence 537

Contig 0488 pos_4443_4015,

is similar to (with p-value 2.0e-50)

>pir:pir|S58181]558181 fofB protein - Staphylococcus sp. >gp
:gp|X89875|SSPPDNAFB_1 Staphylococcus sp. plasmidic DNA for
fosB gene. NID: g927563.
atggaaataacaaatgttaatcatatttgtttttcagtgagtgatttaaatacctctata
caattttataaagatattttacatggtgacttattagtatcagatagaacgacagcatat
ttaactattggtcatacttggattgcactgaatctagaaaaaaatataccaaggaatgaa
ataagtcattcctatacgcacgttgctttctccatagatgaagaagattttcaacagtgg
attcaatggcttaaagagaatcaagtaaatattttaaaagggcgaccaagagacattaaa
gacaaaaaatcgatatattttacagatctggatgggcataaaattgaattacatactgga
acattaaaagatagaatggaatattataaatgtgagaagacgcatatgcaattttacgat
gagttttga

Sequence 538
MEITNVNHICEFSVSDLNTSIQFYKDILHGDLLVSDRTTAYLTIGHTWIALNLEKNIPRNE
ISHSYTHVAFSIDEEDFQOWIQWLKENQVNILKGRPRDIKDKKSIYFTDLDGHKIELHTG
TLKDRMEYYKCEKTHMQFYDEF*

Sequence 539

Contig 0488 pos 2775 1777,

is similar to (with p-value 0.0e+00)
>sp:sp|P53557|BIOB_BACSU BIOTIN SYNTHETASE (EC 2.8.1.-). >gp
:gp|AF008220|AF008220_77 Bacillus subtilis rrnB-dnaB genomic
region. NID: g2293135. >gp:gp}U51868|BSU51868 5 Bacillus su

btilis biotin biosynthetic operon genes, complete and partia
1l cds. NID: gl277024. >gp:gp|Z99119|BSUB0016_ 93 Bacillus sub
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tilis complete genome (section 16 of 21): from 2997771 to 32
13410. NID: g2635411.
atgctaatttttaagaaaaaggagttaaagattatgacattaaacctagctcaacgtgtg
ttaaatcaagagtcattaacaaaagatgaagcaatatctattttcgaaaatgctgaaatt
gatacatttgatttattaaatgaagcctacacagtgagaaaacattactatggtaaaaaa
gttaagcttaatatgatattaaatgctaaaagtggtatctgtgcagaagattgtgggtac
tgtgggcaatctgtaaaaatgaaagaaaagcaacgttatgcacttgttgaacaggaccaa
attaaagaaggcgctcaagtggcaactgaaaatcaaatcggtacatactgtattgttatg
agtggtagaggtcctagtaacagagaagtcgatcatatttgcgaaacagtagaagatatt
aaaaagatacacccacaactaaagatttgtgcgtgcttaggattaacgaaagaagaacag
gctaaaaaattaaaggctgctggtgtcgatcgttataatcataatttaaatacgagtgag
cgttatcacgatgaagtagtaactacacatacatatgaggatagagtgaatacggttgaa
atgatgaaagataataatatttctccttgttcaggtgtgatatgtggtatgggagagtcg
aatgaggacattattgatatggcatttgctttaagagccatcgatgectgatagcattect
attaattttttacatcctattaaaggaactaaatttggtggattagatttattgtcacca
atgaaatgtttaagaattatagcgatgtttaggttaatcaatccaacaaaagaaattcga
attgcaggtggacgggaggtaaatctacgttcattacaaccactcgcattgaaagecgget
aattcaatttttgtaggagattacttaattacaggcggtcaaccgaatgaggaagattat
cgcatgattgaagatttagggtttgaaatcgacagttaa

Sequence 540
MLIFKKKELKIMTLNLAQRVLNQESLTKDEAISIFENAEIDTFDLLNEAYTVRKHYYGKK
VKLNMILNAKSGICAEDCGYCGQSVKMKEKQRYALVEQDQIKEGAQVATENQIGTYCIVM
SGRGPSNREVDHICETVEDIKKIHPQLKICACLGLTKEEQAKKLKAAGVDRYNHNLNTSE
RYHDEVVTTHTYEDRVNTVEMMKDNNISPCSGVICGMGESNEDIIDMAFALRAIDADSIP
INFLHPIKGTKFGGLDLLSPMKCLRIIAMFRLINPTKEIRIAGGREVNLRSLOQPLALKAA
NSIFVGDYLITGGOPNEEDYRMIEDLGFEIDS*

Sequence 541
Contig 0488 pos_ 1109 369,
is similar to (with p-value 1.0e-70)
>sp:sp|P32816|GLDA_BACST GLYCEROL DEHYDROGENASE (EC 1.1.1.6)
(GLDH) . >pir:pir|JQl1474]JQ1474 glycerol dehydrogenase (EC 1
.1.1.6) - Bacillus stearothermophilus >gp:gp|M65289|BACGLDA
2 Bacillus stearothermophilus glycerol dehydrogenase (propos
ed gld) gene, complete cds. NID: gl42976.
atggatgcaccaacagcagcagtatctgttatttataacgaagatggatcatttagtggt
tatgaattctaccctaaaaaccctgatacagttatcgtagattctgaaattgttgecacaa
gcacctgtacgtttatttgcatcaggtatgagtgatggtttagcaacattaatcgaagtt
gaatctacacttcgtagacaagggcaaaacatgttccatggcaaacctacattagcaagt
ttagcaatcgctcaaaaatgtgaagaggttatttttgaatatggttacagtgcttatact
tctgtagaaaaacatatcgtgacaccacaagtagatgctgtgattgaagccaatacatta
ctttcaggtttaggatttgaaaacggcggattagcaggtgcacacgcaattcataatgga
ttcacagctttagaaggggatatccaccacttaactcatggtgaaaaagtggcatacggt
attttagtacaattagtacttgaaaatgcgccaactgaaaaattcatgaaatacaaaaca
ttcttcgataatatcaatatgccaacaacattagaaggtcttcacattgaaaacacaagt
tatgaagaattagttcaagtaggtgaacgtgcattaacaccaaatgatacgtttgctaac
ttaagtgataaaatcactgctgatgaaatcgcagacgcaattttaactgttaatgattta
tctaaaagtcagttcaactaa

Sequence 542
MDAPTAAVSVIYNEDGSFSGYEFYPKNPDTVIVDSEIVAQAPVRLFASGMSDGLATLIEV
ESTLRRQGONMFHGKPTLASLAIAQKCEEVIFEYGYSAYTSVEKHIVTPQVDAVIEANTL
LSGLGFENGGLAGAHATIHNGFTALEGDIHHLTHGEKVAYGILVQLVLENAPTEKFMKYKT
FEDNINMPTTLEGLHIENTSYEELVQVGERALTPNDTFANLSDKITADEIADAILTVNDL
SKSQFN*

Sequence 543
Contig 0488 pos_0_ 353,
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is similar to (with p-value 5.0e-26)

>pir:pir|S485781548578 hypothetical protein - Mycoplasma cap
ricolum (SGC3) (fragment)
atgaaaaagttaattcaagataaaaacacaattttaaaagatatgcttgatggaattaca
gtttcaaacaacgatgttgaagttgtatctgacactattgttgttagaaagcataaaaaa
caatcaggtgttgcactcgtttctgggggecggcagtggacatgaacctgcacacgcagga
tttgtagcagaaggcatgctcgatgcagctgtatgtggagaaatcttcacttcacctaca
cctgataaaatattagatgccattaaagctgtggacaatggtgacggegttctacttgtt
attaaaaactatgcaggagacgttatgaactttgaaatggctcaagaaatggce

Sequence 544
MKKLIQDKNTILKDMLDGITVSNNDVEVVSDTIVVRKHKKQSGVALVSGGGSGHEPAHAG
FVAEGMLDAAVCGEIFTSPTPDKILDAIKAVDNGDGVLLVIKNYAGDVMNFEMAQEMA

Sequence 545

Contig 0489 pos 142 1740,

is similar to (with p-value 0.0e+00)
>sp:sp|P17894 | RECN_BACSU DNA REPAIR PROTEIN RECN (RECOMBINAT
ION PROTEIN N). >pir:pir|B35128|B35128 recN homolog - Bacill
us subtilis >gp:gp|D84432|BACJH642_227 Bacillus subtilis DNA
, 283 Kb region containing skin element. NID: g2627063. >gp:
gp|M30297 |BACRECN 2 B.subtilis recombination and sporulation
protein (recN, spolVB) genes , complete cds, arginine hydro
ximate resistance (ahrC) gene, 3' end. NID: gl43400. >gp:gpl
Z299116|BSUB0013 135 Bacillus subtilis complete genome (secti
on 13 of 21): from 2395261 to 2613730. NID: g2634723.
atgagtggtgaaactggctcaggaaaatctatcattattgatgccattggacagttaatc
ggtatgagagcttcttctgattacgtcagacatggtgaaaagaaagcaattatcgaaggt
atctttgatatagacgagagtaaagacgcaattaatatactagaatcattagctatagat
gttgatgaagattttttattagttaaaagagaaattttcagttctggtaagagtatttgt
cgtattaataaccaaactgtcactctacaggacttaagaaaagtgatgcaagaactgctt
gatattcatggtcaacatgaaacgcaatctttacttaagcaaaaatatcatcttcaacta
ttagatgattatgcagacaatcagtattcagatttacttaatcaatatcaactttcttat
aaccaatataaaaataaacgtaaagaattagaggaattagaatccgcggaccaggcttta
ttacaacgattagacttaatgaaatttcaattagaggaactaaccgaagcttcactgaaa
gaaggcgaagtggaccaacttgaatccgatattaaaagaattcaaaactccgaaaaatta
aatctagctttaaacaatgcacatcaagttctaactgatgaaagtgcaatacccgatagg
ttgtacgaattaagcaactacttgcaaacgattaatgatatcgttccagaaaaattcgta
agattaaaagaggacattgatcaattttactatatgctagaagatgcaaagcatgaaatt
tacgacgaaatggctaacactgaattcgatgagcaagttttaaatgagtatgaatccaga
atgaatttacttaataatttaaaacgtaaatatggtaaggatattactgaacttattgct
tatcagagtaaacttgcaaatgaaattgataaaatagaaaactatgaacaaagtacatca
caattaagggaagaaattaaaacgctttataacgaagtgatagatataggaaaaaaactt
tctcaagaacgtaggcgtgtagecgagagagttaagggaccatattgtttctgaaatacaa
aatttacaaatgaaagatgctaaccttgaaatttcgtttaaaccattagatgaacctaca
attgaaggtattgaatttgtggaatttttaattagtccaaatcgtggtgaaccacttaaa
agtcttaataaaatcgcttcaggtggtgaactttcaagaattatgcttgctctaaaaagt
atatttgttaaatcacgcggccaaaccgcgattctttttgatgaagttgactegggtgta
tctggtcaagcagcacaaaaaatggctgaaaaaatgcgagatattgctcaatatatacaa
gttatttgtatttcacacttacctcaggtagcttcaatgagtgaccatcatcttctaata
agcaaggcatccaatgccgatagaactacaactcaagtcaaagaattgaaagatgaaaac
aaaatagatgaaatagcacgtatgatttcaggagcaagtgtgactgagctcacgagagaa
aatgcaaaagaaatgattaagcaaaatcacaatatttaa

Sequence 546

MSGETGSGKSIIIDAIGQLIGMRASSDYVRHGEKKAIIEGIFDIDESKDAINILESLAID
VDEDFLLVKREIFSSGKSICRINNQTVTLODLRKVMQELLDIHGQHETQSLLKQKYHLQL
LDDYADNQYSDLLNQYQLSYNQYKNKRKELEELESADQALLQRLDLMKFQLEELTEASLK
EGEVDQLESDIKRIONSEKLNLALNNAHQVLTDESAIPDRLYELSNYLQTINDIVPEKEV
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RLKEDIDQFYYMLEDAKHEIYDEMANTEFDEQVLNEYESRMNLLNNLKRKYGKDITELIA
YOSKLANEIDKIENYEQSTSQLREEIKTLYNEVIDIGKKLSQERRRVARELRDHIVSEIQ
NLOMKDANLEISFKPLDEPTIEGIEFVEFLISPNRGEPLKSLNKIASGGELSRIMLALKS
IFVKSRGQTAILFDEVDSGVSGQARQKMAEKMRDIAQYIQVICISHLPQVASMSDHHLLI
SKASNADRTTTQVKELKDENKIDEIARMISGASVTELTRENAKEMIKQNHNI *

Sequence 547

Contig 0489 pos_2000_3421,

is similar to (with p-value 0.0e+00)
>sp:sp|P54533|DLD2_BACSU LIPOAMIDE DEHYDROGENASE COMPONENT (
E3) OF BRANCHED-CHAIN ALPHA-KETO ACID DEHYDROGENASE COMPLEX
(EC 1.8.1.4) (DIHYDROLIPOAMIDE DEHYDROGENASE) (LPD-VAL).
atgtcagaaaaacaatacgatttagtcgtgttaggtggtggtacggcaggatatgtagec
gccatcagagcttctcaattaggaaaaaaagtagcgatagtagaaaaatcactcttaggt
ggtacgtgtttacataaaggatgtatacctactaaagcacttttaaaatcggctgaagte
aatcatactattaaaaacgcgcatacatttggaattgatgtcaatcattttaaaattaat
ttccctaaaattttagaacgtaaagatgctattgttaagcaattgcatgaaggegtcaat
caactgatgaaacatcatcatatagatatttataacggtattggacgaattatgggaaca
tctatattttctcctcaaagecggtacaatttctgtggaatatgaagacggcgaatcagat
atactccctaataaaaatgtgcttatagctactgggtcatcaccacagtctcttecgtte
attaaatttgaccataaacaaatactatcgagtgatgatatcctaaggttaaatacacta
ccacaaagattagcaatcataggtggaggtgttattggtttagaatttgcatctctgatg
aatgatttaggtgctgatgtagtagtaatcgaagcgaatgacagagttcttectaccgag
agcacacaagttgcgtcattgctaaaagaagaattaactaatcgaggcgttacattctac
gaaaatattcaattgaccaaagatcattttaaccaaactgataagggtgtaactattaat
atttcagatgagccecgtccaattcgataaagtacttgttgcaattggtagaaagcecctaat
acaaatgatattggtttaaataacactcaaattaagacttctgatgctggtcatattata
acaaatggttatcagcaaactgaagataaacatatatacgcagcaggagattgtataggg
caattacaattggcacacgtcggttcaaaagaagctatagttgcagttgaacatatgttt
gattgttctcctatacctatcaattatgacctgataccaaaatgtgtttatacaaaccca
gaaattgcttcaattggtaaaaatttagaacaagcaaaaaaagcaggcatcaaagcaaaa
agtatcaaagttccttttaaagctataggaaaggcaataattgaggatgtaacccaatca
aaaggattttgcgagatggtagttaacaaagatgacgatgaaatcataggtcttaatatg
atagggccacatgttacagaattaataaatgaaatttcattgttacaatttatgaatggce
tcatctttagaacttggtttaacaacacatgcacatccttcattatccgaggtagtcatg
gaattaggtttaaaagctaatggtcaagcaattcatgtatag

Sequence 548
MSEKQYDLVVLGGGTAGYVAAIRASQLGKKVAIVEKSLLGGTCLHKGCIPTKALLKSAEV
NHTIKNAHTFGIDVNHFKINFPKILERKDATIVKQLHEGVNQLMKHHHIDIYNGIGRIMGT
SIFSPQSGTISVEYEDGESDILPNKNVLIATGSSPQSLPFIKFDHKQILSSDDILRLNTL
POQRLAIIGGGVIGLEFASLMNDLGADVVVIEANDRVLPTESTQVASLLKEELTNRGVTEY
ENIQLTKDHFNQTDKGVTINISDEPVQFDKVLVAIGRKPNTNDIGLNNTQIKTSDAGHII
TNGYQOTEDKHIYAAGDCIGQLOQLAHVGSKEAIVAVEHMEFDCSPIPINYDLIPKCVYTNP
EIASIGKNLEQAKKAGIKAKSIKVPFKAIGKAIIEDVTQSKGFCEMVVNKDDDEIIGLNM
IGPHVTELINEISLLOQFMNGSSLELGLTTHAHPSLSEVVMELGLKANGQATIHV*

Sequence 549
Contig 0489 pos 3436_4434,
is similar to (with p-value 2.0e-51)
>gp:gp|AF012285|AF012285 33 Bacillus subtilis mobA-nprE gene
region. NID: g3282109. >gp:gp|Z99111|{BSUB0008 130 Bacillus
subtilis complete genome (section 8 of 21): from 1394791 to
1603020. NID: g2633699.
atgatagattacaagtcagcaggccttacagaagaagacctcaaaaaaatatataaatgg
atggacttaggaagaaaaacagacgaaaggctatggttactcaatcgtgcaggtaaaatt
ccatttgttgtcagtggtcaagggcaggaagcaactcaaattggtatggcatatgcaatg
caaaaaggtgatatctcatcaccttattatcgtgatttagcatttgtcacttatatggga
atttctccattggatactatgttatcagettttggaaaacgtgatgacattaactcagga
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ggtaaacaaatgccttctcattttagtcacaaagaaaaaggcattttatctcaaagttct
ccagtagccactcaaataccacattctgtcggtgectgcattagcacttaaaatggataac
aagccaaatattgctaccgcaacagttggagaaggcagttcaaatcaaggtgactttcac
gaaggtatgaactttgctgcagttcacaaattacctttcgtctgtgtaataattaacaat
aaatatgcgatatctgtaccagattcactacaatatgctgctgaaaagttatcagatcgt
gcattaggttacggtatgcatggaatacaggtagatggaaatgacccaattgcagtatac
aaagcgatgaaagaagcaagagaacgagcgctagcaggtgaaggtccaacattgatagaa
gctgtcacttcacgtatgacaccacattcatctgatgatgatgatacatatcgtacaaaa
gaagaaagagacctattgaaacaagaggattgtaatataaaatttaaaacggccttacte
gatcaaggcatcataaacgaaaattggttgagtcaattggaaaaagagcataaagaactc
attaatgaagctactaaatctgctgaagcagcaccatatccttcagaagaagaagetttg
acatatgtttatgaagagggaggtcaacgaaatgactaa

Sequence 550
MIDYKSAGLTEEDLKKIYKWMDLGRKTDERLWLLNRAGKIPFVVSGQGQEATQIGMAYAM
QOKGDISSPYYRDLAFVTYMGISPLDTMLSAFGKRDDINSGGKQMPSHFSHKEKGILSQSS
PVATQIPHSVGAALALKMDNKPNIATATVGEGSSNQGDFHEGMNFAAVHKLPFVCVIINN
KYAISVPDSLQYAAEKLSDRALGYGMHGIQVDGNDPIAVYKAMKEARERALAGEGPTLIE
AVTSRMTPHSSDDDDTYRTKEERDLLKQEDCNIKFKTALLDQGI INENWLSQLEKEHKEL
INEATKSAEAAPYPSEEEALTYVYEEGGQRND*

Sequence 551
Contig 0489 pos 5558 6742,
is similar to (with p-value 4.0e-52)
>gp:gp|L25604 | BACBMRURBE 4 Bacillus subtilis bmrU, multidrug
efflux transporter (bmr) and its regulator (bmrR) genes, co
mplete cds, and branched-chain 2-oxo acid dehydrogenase (bfm
B) gene, 3' end. NID: g2558636.
gtgccttcaacaatttctggaacaataacagaattagtggttgaagaaggacaaactgtc
aatattaacacggtgatttgtaaaatcgattcggaaaatggtcaaaatcaaacagaatcg
gcaaatgagtttaaggaagaacaaaatcagcattctcaatcaaatataaacgtgtcacaa
ttcgaaaataatcctaaaactcatgaaagtgaggtgcatacagecctctagtcgegcaaat
aacaatggacgattttcaccagttgtctttaaattagcttctgaacatgatattgattta
acacaagtcaaaggaactggttttgaaggtcgtgttactaagaaagatattcaaaatatt
attaacaatccaaacgatcaagaaaaagagaaagaatttaaacaaacagataaaaaagat
cattcaacgaaccattgtgactttttacatcaatcctcaactaaaaacgaacactcacca
ttatcaaatgaacgtgtcgtaccagttaaaggtattagaaaagctatcgcacaaaatatg
gttactagtgtcagcgaaataccacacggttggatgatggttgaagctgatgcaacgaat
ttggttcagactagaaactatcataaagctcaatttaaacagaatgagggttacaattta
actttctttgcgttttttgtaaaagctgttgcagaggctttaaaagtaaatccattactce
aatagtacatggcaaggagatgaaattgttatccacaaagatattaatatctctattgct
gttgcagacgatgataagttgtatgtgccagtcattaaaaatgcagatgaaaaatcaatt
aaaggtatcgcgcgtgaaatcaatgatttagctactaaagcaagattaggaaaattagea
caaagtgatatgcaaaacggtacatttacggttaataatactggttcttttggttctgtt
tcttcaatgggaatcattaatcatccacaagctgccattttacaagtagaatcagtegtt
aagaaacctgtagttatagatgatatgattgcaattagaaatatggttaatttgtgtatt
tcaatcgatcatcgtattctcgatggtgttcaaacgggaaaatttatgaatcttgttaag
aaaaaaatagaacaatattctattgaaaacacttctatttattaa

Sequence 552
VPSTISGTITELVVEEGQTVNINTVICKIDSENGQNQTESANEFKEEQNQHSQSN}NVSQ
FENNPKTHESEVHTASSRANNNGRFSPVVFKLASEHDIDLTQVKGTGFEGRVTKKDIQNI
INNPNDQEKEKEFKQTDKKDHSTNHCDFLHQSSTKNEHSPLSNERVVPVKGIRKATIAQNM
VTSVSEIPHGWMMVEADATNLVQTRNYHKAQFKONEGYNLTFFAFFVKAVAEALKVNPLL
NSTWQGDEIVIHKDINISIAVADDDKLYVPVIKNADEKSIKGIAREINDLATKARLGKLA
QSDMONGTFTVNNTGSFGSVSSMGI INHPQAATILQVESVVKKPVVIDDMIAIRNMVNLCI
SIDHRILDGVQTGKEMNLVKKKIEQYSIENTSIY*

Sequence 553
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Contig 0489 pos 6539 6213,
is similar to (with p-value 9.0e-29)
>gp:gp|L25604 | BACBMRURBE_4 Bacillus subtilis bmrU, multidrug
efflux transporter (bmr) and its regulator (bmrR) genes, co
mplete cds, and branched-chain 2-oxo acid dehydrogenase (bfm
B) gene, 3' end. NID: g2558636.
atgattcccattgaagaaacagaaccaaaagaaccagtattattaaccgtaaatgtaccg
ttttgcatatcactttgtgctaattttcctaatcttgectttagtagctaaatcattgatt
tcacgcgcgatacctttaattgatttttcatctgcatttttaatgactggcacatacaac
ttatcatcgtctgcaacagcaatagagatattaatatctttgtggataacaatttcatct
ccttgccatgtactattgagtaatggatttacttttaaagcctcectgcaacagcettttaca
aaaaacgcaaagaaagttaaattgtaa

Sequence 554
MIPIEETEPKEPVLLTVNVPFCISLCANFPNLALVAKSLISRAIPLIDESSAFLMTGTYN
LSSSATAIEILISLWITISSPCHVLLSNGFTFKASATAFTKNAKKVKL*

Sequence 555

Contig 0489 pos 3383 3072,

is similar to (with p-value 6.0e-17)
>sp:sp|P54533|DLD2_BACSU LIPOAMIDE DEHYDROGENASE COMPONENT (
E3) OF BRANCHED-CHAIN ALPHA-KETO ACID DEHYDROGENASE COMPLEX
(EC 1.8.1.4) (DIHYDROLIPOAMIDE DEHYDROGENASE) (LPD-VAL).
atgactacctcggataatgaaggatgtgcatgtgttgttaaaccaagttctaaagatgag
ccattcataaattgtaacaatgaaatttcatttattaattctgtaacatgtggceccectatce
atattaagacctatgatttcatcgtcatctttgttaactaccatctcgcaaaatcetttt
gattgggttacatcctcaattattgecctttcctatagctttaaaaggaactttgatactt
tttgctttgatgcctgetttttttgettgttctaaatttttaccaattgaagcaatttet
gggtttgtataa

Sequence 556
MTTSDNEGCACVVKPSSKDEPFINCNNEISFINSVTCGPIILRPMISSSSLLTTISONPFE
DWVTSSIIAFPIALKGTLILFALMPAFFACSKFLPIEAISGEV*

Sequence 557
Contig 0490 pos_ 4295 4798,
is similar to (with p-value 3.0e-46)
>sp:sp|P42876 | UREF_STAXY UREASE ACCESSORY PROTEIN UREF. >gp:
gpl235136|SXUREFG_1 S.xylosus (C2a) UreF and UreG genes. NID
g511068.
atgagaattgtctaccacgcattaattaacaatgacaaagataaaattttagatattaac
caaaaactcttcgtacaaaatctacctaaagaaacgcgtattggcgctaagcaaatgggt
acacgcatggtaaaattagctttagatctttatgatagtgaatggattcaatggtattat
aatcaaatgaaaaacaataaaattaagcttcatcctgctgtgtgctttactatgctagga
cattttttaggtgtagatgtggaatccatcattgattattatttatatcaaaatatctct
agccttacccaaaatgcagtaagagcgattcectttaggacaaacagctggacagcaagte
gtaactgaaatgatagcccatattgagaagacacgacatcacatactagaattggacgaa
atcgattttggtatgactgctcccggcttggaacttaatcaaatggaacatgaaaatgtt
catgttcgaatctttatttcatag

Sequence 558
MRIVYHALINNDKDKILDINQKLEVONLPKETRIGAKQMGTRMVKLALDLYDSEWIQWYY
NQMKNNKIKLHPAVCFTMLGHFLGVDVESIIDYYLYQNISSLTONAVRAIPLGQTAGQQV
VTEMIAHIEKTRHHILELDEIDFGMTAPGLELNQMEHENVHVRIFIS*

Sequence 559

Contig_0490_pos_4880_5425,

is similar to (with p-value 5.0e-91)
>sp:sp|P42877|UREG_STAXY UREASE ACCESSORY PROTEIN UREG. >gp:
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gp1235136| SXUREFG_2 S.xylosus (C2a) UreF and UreG genes. NID
g511068.

gtggttaaacgccttgcgaaaaaaatgagtattggcgttattactaatgatatctatact
aaagaagatgaaaaaatactagttaatacaggtgttttaccagaagatagaattatcggt
gtggaaactggaggttgtcctcatacagctattcgtgaagacgectcaatgaacttecgea
gccatagatgaattattagaacgtaatgatgatattgaacttatttttattgaatcaggt
ggcgataacttagcggctacttttagtccagaactcgttgacttttcaatttatatcatt
gatgttgctcagggcgaaaagattccacgtaaaggtggacaaggtatgattaaatctgat
ttcttcattattaataaaactgaccttgcaccatatgtgggtgcttcattagatcaaatg
gctaaagatactgaagtatttcgtggaaatcatccattcgettttacaaatttaaaaact
gatgaaggtttagaaaaagttattgagtggattgagcacgacgtcttactgaaagggtta
acttaa

Sequence 560
VVKRLAKKMSIGVITNDIYTKEDEKILVNTGVLPEDRIIGVETGGCPHTAIREDASMNFA
AIDELLERNDDIELIFIESGGDNLAATFSPELVDFSIYIIDVAQGEKIPRKGGOGMIKSD
FFIINKTDLAPYVGASLDOMAKDTEVFRGNHPFAFTNLKTDEGLEKVIEWIEHDVLLKGL
T*

Sequence 561

Contig 0490 pos 5557_0,

is similar to (with p-value 7.0e-46)
>sp:sp|Q07400|URED_BACSB UREASE ACCESSORY PROTEIN URED. >pir
:pir|G369501G36950 ureD protein - Bacillus sp. (strain TB-90
) >gp:gp|D14439|BACUREA 7 Thermophilic Bacillus genes for ur
ease subunits and urease accessory proteins, complete cds. N
ID: g393296.
gtgccaactttctatattgtcaatgtgggtggaggttatctagatggagatagatacecgt
gtcaatgtcaacttagaagataatgcacaagtgacgcttacttctcaaggtgcaactaaa
atatataaaacgcctaatgaccatgtagaacagtatcaaacgtttaatttatcaaatcaa
tcgtatatggaatttgtagcagatcctattattgectatgaaaacgctaaatttttccaa
cataatacgtttaatcttaaagaagatagtgctatattttacacagatatattgactccc
ggctattcatctaatggccaagatttcacgtataattatatgcatcttactaatgaaatt
tacattgacaatcaattagttgttttcgataacatgatgttaagtcctgataaaagccga
cttgacggtattgggtatatggaaaattatacacacttaggatcagcttattttattcat
ccagatgtaaaccaaagtttcatagacgatatttacgtggcggttgctgattttcaaaaa
caatacgactgtagaataggtatctcacaattacctactcatggattggccgttcgtatt
ttgactaaaagaactcaaataatagaagaaattttgactcgtgttcaatcat

Sequence 562
VPTFYIVNVGGGYLDGDRYRVNVNLEDNAQVTLTSQGATKIYKTPNDHVEQYQTFNLSNQ
SYMEFVADPIIAYENAKFFQHNTFNLKEDSAIFYTDILTPGYSSNGQDETYNYMHLTNET
YIDNQLVVFDNMMLSPDKSRLDGIGYMENYTHLGSAYFIHPDVNQSFIDDIYVAVADFQK
QYDCRIGISQLPTHGLAVRILTKRTQIIEEILTRVQSX

Sequence 563

Contig_ 0490 _pos 3469 3101,

is similar to (with p-value 3.0e-34)

>sp:sp|P02395|RL7_MICLU 50S RIBOSOMAL PROTEIN L7/L12 (MA1l/MA
2). >pir:pir|A02771|R7TMCML ribosomal protein L7/L12 - Microc
occus luteus
atggctaatcaagaacaaatcattgaagcaattaaagaaatgtcagtattagaattaaac
gatttagtaaaagcaattgaagaagaatttggtgtaactgcagcagctccagtagcagceca
gcaggtgcagctggtggcggagatgcagcagctgaaaaaactgaatttgatgttgaatta
acttcagctggatcttcaaaaattaaagttgttaaagcagttaaagaagcaactggctta
ggattaaaagatgctaaagaattagtagatggagctcctaaagtaattaaagaagctatg
cctaaagaagatgctgaaaaacttaaagaacaattagaagaagttggagctagcgtagaa
ttaaaatag

142

PCT/US00/30782



10

15

20

25

30

35

40

45

50

55

WO 01/34809

Sequence 564
MANQEQIIEAIKEMSVLELNDLVKAIEEEFGVTAAAPVAAAGAAGGGDAAAEKTEFDVEL
TSAGSSKIKVVKAVKEATGLGLKDAKELVDGAPKVIKEAMPKEDAEKLKEQLEEVGASVE
LK*

Sequence 565

Contig 0490 pos_3035_2301,

is similar to (with p-value 2.0e-81)

>pir:pir18599551S59955 hypothetical protein 202 - Staphyloco
ccus aureus >gp:gp|X64172|SARPLRPO_2 S.aureus rplL, orf202,
rpoB(rif) and rpoC genes for ribosomal protein L7/L12, hypot
hetical protein ORF202, DNA-directed RNA polymerase beta & b
eta' chains. NID: g677848.
atgcaaatacaacctgaattctttgagaagttaaaacccecgttattccaataacggggtt
tttcaattaattaatacaagcatactaaatgcttttggattgaatgataaaaatagaggt
gaagaaatgagtcattattatgatgaacaacctgatgttaaaagtaacccaaaaagaatt
agttatcaaattaaaaatgcgcaactagagcttactactgatgctggagttttttcaaaa
gataatgtagattttggatctgacttactaattaaaacttttttaaaagaacatcctcca
ggcccaagtaaaaccatcgecggatgtaggatgtggatatggtectatecggtttagecaata
ggaaaagtatctccacaccatcaaatcacaatgttggatattaacaatagagccttggcg
ttggcagaaatgaataagacgaaaaatcaagtggataatgtaacgattatagaaagcgat
tgtttatctgctgtcaatcatcagtgctttgattacattttaactaatccccctattaga
gctggtaaggacattgttcatcgaatctttgaacaagcgtttgacagactcaagactacg
ggtgaactttatgtcgtcattcaaaaaaagcaaggtatgceccttcagctaaaaagaaaata
gaagaactatttggcaatgtagaaattatagctaagagtaaaggatattatattttgaaa
agtataaaaggttga

Sequence 566
MQIQPEFFEKLKPRYSNNGVFQLINTSILNAFGLNDKNRGEEMSHYYDEQPDVKSNPKRI
SYQIKNAQLELTTDAGVFSKDNVDFGSDLLIKTFLKEHPPGPSKTIADVGCGYGPIGLAIL
GKVSPHHQITMLDINNRALALAEMNKTKNQVDNVTIIESDCLSAVNHQCFDYILTNPPIR
AGKDIVHRIFEQAFDRLKTTGELYVVIQKKQGMPSAKKKIEELFGNVEIIAKSKGYYILK
SIKG*

Sequence 567
Contig 0490 pos_0_1944,
is similar to (with p-value 0.0e+00)
>sp:sp|P47768 | RPOB_STAAU DNA-DIRECTED RNA POLYMERASE BETA CH
AIN (EC 2.7.7.6) (TRANSCRIPTASE BETA CHAIN) (RNA POLYMERASE
BETA SUBUNIT). >pir:pir|S59951|S5S59951 DNA-directed RNA polym
erase (EC 2.7.7.6) beta chain - Staphylococcus aureus >gp:gp
[X641721SARPLRPO_3 S.aureus rplL, orf202, rpoB(rif) and rpoC
genes for ribosomal protein L7/L12, hypothetical protein OR
F202, DNA-directed RNA polymerase beta & beta' chains. NID:
g677848.
atgttcagagatatttctccaattgaagatttcactggcaacctatctttagaatttgta
gattacagattaggtgaacctaaatatgatttagaagaatcaaaaaaccgtgacgctact
tatgctgcacctcttcgtgtgaaagtgegtcttattattaaagaaactggtgaagttaaa
gaacaagaagtcttcatgggtgattttccactgatgacagatacaggtacgttcgtaatt
aatggtgctgaacgtgttatcgtatctcaattagttcgttcaccatccgtgtattttaac
gagaaaatcgataaaaatggacgtgaaaactatgatgcaacaatcattcctaaccgtggt
gcttggttagagtatgagacagatgctaaagatgttgtatatgttcgtatcgatagaaca
cgtaaattaccattgactgtattactacgtgcgctaggtttctcaactgatcaagaaatt
gttgacttattaggagacagcgaatatttacgtaatacattagaaaaagatgggacagaa
aatacagaacaggctttattagagatttatgaacgtttacgtcctggcgaaccaccaaca
gtagaaaatgctaaaagtttattatattctcgtttcttcgaccctaaacgctatgattta
gccagtgtaggtcgttataaagcgaacaaaaaattacacctaaaacatcgtttgttcaat
caaaaattagcagaaccaattgttaacagtgaaactggtgaaattgttgttgacgaagga
acagtgttagatcgtcgtaaacttgacgaaatcatggacgtattagaaacaaacgctaat
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agcgaagtatttgaacttgaaggtagcgtaattgacgaacctgtagaaatccaatctatt
aaagtgtatgtgcctaacgatgaagaaggtcgtacgactactgtcattggtaatgecatta
cctgattctgaagttaaatgtattactccagcagatattgttgecctcaatgagttattte
ttcaacttattgaatggcattggttatacagatgatattgatcatctaggtaatcgtcgt
ttacgttctgtcggtgagectattacaaaatcaattccgtatcggtttatccagaatggaa
cgtgttgttcgtgaaagaatgtcaatacaagatacagattctattacgccacaacaactc
attaatatcagaccagttattgcatcaatcaaagaattctttggtagttcacaattatct
caattcatggaccaagctaacccgttagcagagttaacgcacaaacgtcgtttatctget
ctagggcctggtggattaacacgtgaacgtgctcaaatggaagtgegtgacgttcactac
tctcactatgggcgtatgtgtccaattgaaacacctgagggtcctaatattggtttaata
aactcattgtcaagttatgctagagtgaatgaatttggttttattgaaacgccatategt
aaagtggatttagatacaaactcaatcactgatcaaatagattatttgacagctgatgaa
gaggatagttacgttgttgcacaggctaattctagacttgatgaaaatggtcgtttctta
gatgatgaagttgtttgtcgtttccgtggtaataacactgttatggctaaagaaaaaatg
gattacatggacgtatcaccaaaacaagttgtttcagcagcaacagcatgtattccattc
ttagaaaatgacgactctaaccgtgcgttaatgggagcaaacatgcaacgtcaageggtg
cctttaatgaatccggaagctccatttgtgggtacaggtatggaacacgtatccgecaaga
gactctggtgctgcaattactgctaagcatagaggacgcgttgagcatgttgaatctaat
gaaattttagttcgtcgtttagtc

Sequence 568
MFRDISPIEDFTGNLSLEFVDYRLGEPKYDLEESKNRDATYAAPLRVKVRLIIKETGEVK
EQEVFMGDFPLMTDTGTEFVINGAERVIVSQLVRSPSVYFNEKIDKNGRENYDATIIPNRG
AWLEYETDAKDVVYVRIDRTRKLPLTVLLRALGFSTDQEIVDLLGDSEYLRNTLEKDGTE
NTEQALLEIYERLRPGEPPTVENAKSLLYSRFFDPKRYDLASVGRYKANKKLHLKHRLFEN
QKLAEPIVNSETGEIVVDEGTVLDRRKLDEIMDVLETNANSEVFELEGSVIDEPVEIQSI
KVYVPNDEEGRTTTVIGNALPDSEVKCITPADIVASMSYFFNLLNGIGYTDDIDHLGNRR
LRSVGELLONQFRIGLSRMERVVRERMSIQDTDSITPQQLINIRPVIASIKEFFGSSQLS
QFMDQANPLAELTHKRRLSALGPGGLTRERAQMEVRDVHYSHYGRMCPIETPEGPNIGLI
NSLSSYARVNEFGFIETPYRKVDLDTNSITDQIDYLTADEEDSYVVAQANSRLDENGRFL
DDEVVCRFRGNNTVMAKEKMDYMDVSPKQVVSAATACIPFLENDDSNRALMGANMQRQAV
PLMNPEAPFVGTGMEHVSARDSGAAITAKHRGRVEHVESNEILVRRLV

Sequence 569

Contig 0491 pos 1640 O,

putative peptide of unknown function
gtggatgatgtgacaaaatatggtccagttgatggagatccgatcacgtcaacggaagaa
attccattcgacaagaaacgtgaattcaatcctgatttaaaaccaggtgaagagecgtgtt
aaacaaaaaggtgaaccaggaacaaaaacaattacaacaccaacaactaagaacccatta
acaggggaaaaagttggcgaaggtgaaccaacagaaaaaataacaaaacaaccagtagat
gaaatcacagaatatggtggcgaagaaatcaagccaggccataaggatgaatttgatcca
aatgcaccgaaaggtagccaagaggacgttccaggtaaaccaggagttaaaaaccctgat
acaggcgaagtagtcacaccaccagtggatgatgtgacaaaatatggtccagttgatgga
gatccgatcacgtcaacggaagaaattccattcgacaagaaacgtgaattcaatcctgat
ttaaaaccaggtaaagagcgcgttaaacagaaaggtgaaccaggaacaaaaacaattaca
acaccaacaactaagaacccattaacaggggaaaaagttggcgaaggtgaaccaacagaa
aaagtaacaaaacaaccagtagatgaaatcacagaatatggtggcgaagaaatcaagcca
ggccataaggatgaatttgatccaaatgcaccgaaaggtagccaagaggacgttccaggt
aaaccaggagttaaaaatcctgatacaggcgaagtagttactccaccagtggatgatgtg
acaaaatatggtccagttgatggagatccgattacgtcaacggaagaaattcecgtttgat
aaaaaacgcgaatttgatccaaacttagcgccaggtacagagaaagtcgttcaaaaaggt
gaaccaggaacaaaaacaattacaacaccaacaactaagaacccattaacaggggaaaaa
gttggcgaaggtgaaccaacagaaaaagtaacaaaacaaccagtggatgaaatcgttcat
tatggtggcgaagaaatcaagccaggccataaggatgaatttgatccaaatgcaccgaaa
ggtagccaagaggacgttccaggtaaaccaggagttaaaaaccctgatacaggcgaagta
gttactccaccagtggatgatgtgacaaaatatggtccagttgatggagatccgattacg
tcaacggaagaaattccgtttgataaaaaacgcgaatttgatccaaacttagegeccaggt
acagagaaagtcgttcaaaaaggtgaaccaggaacaaaaacaattacaacaccaacaact
aagaacccattaacaggggaaaaagttggcgaaggtgaaccaacagaaaaagtaacaaaa
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caaccagtggatgaaatcgttcattatggtggcgaagaaatcaagccaggccataaggat
gaatttgatccaaatgcaccgaaaggtagtcaaacaacgcaaccaggtaagccgggggtt
aaaaatcctgatacaggcgaagtagttactccacctgtggatgatgtgacaaaatatggt
ccagttgatggagatccgatcacgtcaacggaagaaattccattcgacaagaaacgtgaa
ttcaatcctgatttaaaaccaggtgaagagcgtgttaaacaaaaaggtgaaccaggaaca
aaaacaattacaacaccaacaactaagaacccattaacaggggaaaaagttggcgaaggt
gaaccaacagaaaaaataacaaaacaaccagtagatgaaatcacagaatatggtggcgaa
gaaatcaagccaggccataaggatgaatttgatccaaatgcaccgaaaggtagccaagag
gacgttccaggtaaaccaggagttaaaaaccctgatacaggcgaagtagtcacaccacca
gtggatgatgtgacaaaatatggtccagttgatggagatccgatcacgtcaacggaagaa
attccattcgacaagaaacgtgaattcaatcctgatttaaaaccaggtaaagagcgcegtt
aaacagaaaggtgaaccaggaacaaaaacaattacaacaccaacaactaagaacccatta
acaggggaaaaagttggcgaaggtgaaccaacagaaaaagtaaca

Sequence 570
VDDVTKYGPVDGDPITSTEEIPFDKKREFNPDLKPGEERVKQKGEPGTKTITTPTTKNPL
TGEKVGEGEPTEKITKQPVDEITEYGGEEIKPGHKDEFDPNAPKGSQEDVPGKPGVKNPD
TGEVVTPPVDDVTKYGPVDGDPITSTEEIPFDKKREFNPDLKPGKERVKQKGEPGTKTIT
TPTTKNPLTGEKVGEGEPTEKVTKQPVDEITEYGGEEIKPGHKDEFDPNAPKGSQEDVPG
KPGVKNPDTGEVVTPPVDDVTKYGPVDGDPITSTEEI PFDKKREFDPNLAPGTEKVVQKG
EPGTKTITTPTTKNPLTGEKVGEGEPTEKVTKQPVDEIVHYGGEEIKPGHKDEFDPNAPK
GSQEDVPGKPGVKNPDTGEVVTPPVDDVTKYGPVDGDPITSTEEIPFDKKREFDPNLAPG
TEKVVOKGEPGTKTITTPTTKNPLTGEKVGEGEPTEKVTKQPVDEIVHYGGEEIKPGHKD
EFDPNAPKGSQTTQPGKPGVKNPDTGEVVTPPVDDVTKYGPVDGDPITSTEEIPFDKKRE
FNPDLKPGEERVKQKGEPGTKTITTPTTKNPLTGEKVGEGEPTEKITKQPVDEITEYGGE
EIKPGHKDEFDPNAPKGSQEDVPGKPGVKNPDTGEVVTPPVDDVTKYGPVDGDPITSTEE
IPFDKKREFNPDLKPGKERVKQKGEPGTKTITTPTTKNPLTGEKVGEGEPTEKVT

Sequence 571

Contig 0491 pos 3423 3109,

putative peptide of unknown function
gtgatttcatctactggttgttttgttattttttctgttggttcaccttcgccaactttt
tccectgttaatgggttettagttgttggtgttgtaattgtttttgttcecctggttcaccet
ttttgtttaacacgctcttcacctggttttaaatcaggattgaattcacgtttcttgteg
aatggaatttcttccgttgacgtgatcggatctccatcaactggaccatattttgtcaca
tcatccacaggtggagtaactacttcgcectgtatcaggatttttaacccceggettacct
ggttgcgttgtttga

Sequence 572
VISSTGCEVIFSVGSPSPTFSPVNGFLVVGVVIVEVPGSPFCLTRSSPGFKSGLNSRFLS
NGISSVDVIGSPSTGPYFVTSSTGGVTTSPVSGFLTPGLPGCVV*

Sequence 573

Contig_ 0491 pos_2271 1351,

putative peptide of unknown function
gtgatttcatctactggttgttttgttactttttctgttggttcaccttcgccaactttt
tcceectgttaatgggttecttagttgttggtgttgtaattgtttttgttectggttcacct
ttctgtttaacgecgetectttacctggttttaaatcaggattgaattcacgtttcttgteg
aatggaatttcttccgttgacgtgatcggatctccatcaactggaccatattttgtcaca
tcatccactggtggtgtgactacttcgectgtatcagggtttttaactectggtttacct
ggaacgtcctcttggectacctttecggtgcatttggatcaaattcatceccttatggectgge
ttgatttcttcgccaccatattctgtgatttcatctactggttgttttgttattttttct
gttggttcaccttcgceccaactttttccectgttaatgggttcttagttgttggtgttgta
attgtttttgttcctggttcacctttttgtttaacacgctcttcacctggttttaaatca
ggattgaattcacgtttcttgtcgaatggaatttcttcegttgacgtgatcggatctcca
tcaactggaccatattttgtcacatcatccacaggtggagtaactacttcgectgtatceca
ggatttttaaccccceccggettacctggttgegttgtttgactaccttteggtgeatttgg
atcaaattcatccttatggcctggcttgatttcttegecaccataatgaacgatttcatce
cactggttgttttgttattttttctgttggttcaccttcgccaactttttctectgtatt
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aggattgacataagttggtgttgttgttgtttcaattcctggttcacctttttggactac
tttttctgtacctggggctaa

Sequence 574
VISSTGCEVTFSVGSPSPTFSPVNGFLVVGVVIVFVPGSPFCLTRSLPGFKSGLNSRFLS
NGISSVDVIGSPSTGPYFVTSSTGGVTTSPVSGFLTPGLPGTSSWLPEFGAFGSNSSLWPG
LISSPPYSVISSTGCEFVIFSVGSPSPTEFSPVNGFLVVGVVIVEVPGSPFCLTRSSPGFKS
GLNSRFLSNGISSVDVIGSPSTGPYFVTSSTGGVTTSPVSGFLTPRLTWLRCLTTFRCIW
IKFILMAWLDFFATIMNDFIHWLECYFFCWETFANFFSCIRIDISWCCCCENSWETFLDY
FECTWG*

Sequence 575

Contig 0491 pos_518 78,

putative peptide of unknown function
atgacgtacttgcgctattggagtcacttacgctcgttgatgttgacgcactttctgaag
tcgatgtactcgttgatcctgaaagactcgtacttgtcgageccacttaatgacgtacttg
tactgtttgattcactcgttgatgcagatgcgctatcagacatcgacgtactcgetgatt
ctgataacttcttacttgtactcgctgattcactctcactcgttgatgtggatgcacttt
ctgatgtcgacgtgcttgttgaatctgaaacgcttgtgecttgtcgactcacttaaagatg
tgcttgcactgtttgagtcgctcacacttgttgacgttgacgcactgtctgatgtcgatg
tactcgttgaatccgaaatgcttgtacttgtcgagtcacttaaggacgtacttgcactgt
ttgagtagcttacactcatag

Sequence 576
MTYLRYWSHLRSLMLTHFLKSMYSLILKDSYLSSHLMTYLYCLIHSLMOMRYQTSTYSLI
LITSYLYSLIHSHSLMWMHFLMSTCLLNLKRLCLSTHLKMCLHCLSRSHLLTLTHCLMSM
YSLNPKCLYLSSHLRTYLHCLSSLHS*

Sequence 577

Contig 0493 pos 2737 3663,

is similar to (with p-value 0.0e+00)
>gp:gp(299108|BSUBC005_72 Bacillus subtilis complete genome
(section 5 of 21): from 802821 to 1011250. NID: g2633055. >g
p:gp|D78509|D78509 8 Bacillus subtilis Y£jG-YfjR genes, comp
lete cds. NID: g2780390.
atggaagacgtgacagatattgtctttcggcatgttgtcagtgaagctgcgagaccagat
gtattttttactgaatttaccaatactgagagttactgtcaccctgaaggtattcatagt
gtgcgcggacgcttaacttttagtgacgacgaacaaccaatggtagcgcacatctgggge
gataaaccagaacaattccgagaaatgagtatcggcttagcggatatgggttttaaaggt
atagatttaaatatgggttgccctgtcgcaaacgttgcgaaaaaaggtaaaggatccggce
ttaattctacgacctgaaacggcagccgaaatcattcaagecttctaaagcaggtggtcta
ccggtcagtgtaaaaacacgtttaggttattacgatatcgatgaatggcgagactggtta
aaacacgtcttcgaacaagatatcgcaaatttatccattcatctacgtacccgtaaagag
atgagtaaagtagatgcacactgggaattaatcgaagcaatcaagacattacgtgatgaa
attgcgccaaatacactattaactatcaatggtgatatccccgatagacaaactggtcta
gaactcgcaaataaatatggtattgatggcattatgattggtagagggatcttccataac
ccattcgcatttgaaaaggaaccacgcgaacattcaagcaaagaattattaggtttatta
cgcttacatctctctttatttgaaaaatatgataaagatgaagcccgacacttcaaaagt
ttacgcagattcttcaaaatctacgtacgcggcattagaggecgctagcgaactcecgecat
caattaatgaacacccaatccattgccgaagcaagagaactactcgatacttttgaagea
cgtatggatgcacgttcagaagtataa

Sequence 578
MEDVTDIVFRHVVSEAARPDVFFTEFTNTESYCHPEGIHSVRGRLTFSDDEQPMVAHIWG
DKPEQFREMS IGLADMGFKGIDLNMGCPVANVAKKGKGSGLILRPETAAEI IQASKAGGL
PVSVKTRLGYYDIDEWRDWLKHVFEQDIANLSIHLRTRKEMSKVDAHWELIEATIKTLRDE
IAPNTLLTINGDIPDRQTGLELANKYGIDGIMIGRGIFHNPFAFEKEPREHSSKELLGLL
RLHLSLFEKYDKDEARHFKSLRRFFKIYVRGIRGASELRHQLMNTQSIAEARELLDTFEA
RMDARSEV*

146



10

15

20

25

30

35

40

45

50

55

WO 01/34809 , PCT/US00/30782

Sequence 579

Contig 0493 pos_5647_6057,

putative peptide of unknown function
atgtcaaaaaagaaaatcttgatctttattagtgtcatattaatcatttttgggggettt
tatctcaaaatgaaatataacgaaaaagaaaaacagaaagaaatctactacaaagagcaa
caagaacgtatcacgctttatcttaaatacaacactaaagaacctaatatcatcaaatct
gtccatttcacaagtttaaaacagggaccaatgggtgacgctgttattgaaggctatatc
aataacaataaaaaagatgattttgttgcatttgcatcacctgaaaacaattatcaattt
ggaggcagacttatagcagacgttaaaatatttaaattacttaaaccggctaatgaatct
aaatcacccgatgaaatcaaaaaagatttagacaaaaagaaagaacactaa

Sequence 580
MSKKKILIFISVILIIFGGFYLKMKYNEKEKQKEIYYKEQQERITLYLKYNTKEPNIIKS
VHETSLKQGPMGDAVIEGYINNNKKDDFVAFASPENNYQFGGRLIADVKIFKLLKPANES
KSPDEIKKDLDKKKEH*

Sequence 581

Contig 0493 pos_8145_ 8723,

putative peptide of unknown function
atgctaggatttgcagggggattgggatacagtcattataaagattcaaaatcgaacact
gatgtagcttcaaaagagactcagacttccaataaaaacactcatgaagatacaacttca
caaggtaaaatgcaaaatcaagttaatagccaaacaaacgaagtatcaaatgggacatca
actaaaacacttagtgaaaaagcaaagcagttaagagaagcttttaacgtcaatgatgag
gaagctcaaattttagcagatgaaatcgatagagcagatgtaaataaagatggcacgatt
acaacggatgaaatgacgcctactttagatcgttttacaaaagaagggaaattccaacca
tctgctggtggtacaactagcgaaacacctcaccctaaatatacagcagaagatgctaga
catatgtctgatgatgaatttctagacgcgtatacagaaggcatgtcagatgatgaagcet
gctactattcacgaaagtgctcaagaatctaacgagtatatgaaatttttaagaggacaa
gttgaagcacgtgcaaaaggacagggcggtaattattaa

Sequence 582
MLGFAGGLGYSHYKDSKSNTDVASKETQTSNKNTHEDTTSQGKMONQVNSQTNEVSNGTS
TKTLSEKAKQLREAFNVNDEEAQILADEIDRADVNKDGTITTDEMTPTLDRFTKEGKEQP
SAGGTTSETPHPKYTAEDARHMSDDEFLDAYTEGMSDDEAATTIHESAQESNEYMKFLRGQ
VEARAKGQGGNY *

Sequence 583

Contig 0493 pos_12191 11406,

putative peptide of unknown function
atgcaacattcaagcaaaataatagtatttgtaagtttcttaattttaacgatttttatt
ggaggatgtggttttataaataaagaagatagcaaagaaacggaaatcaaacaaaacttt
aataaaatgttagacgtgtatccaactaaaaatctagaagacttttatgataaagagggce
tatcgtgatgaagagtttgataaagatgacaaaggaacatggattattaggtctgaaatg
acaaaacagccaaaaggtaaaattatgacctcaagaggtatggttctctatatcaatcge
aacactagaacagccaaagggtattttttaatagataagataaaagatgatagtaatggt
agaccgatagagaatgaaaagaaataccctgtaaaaatgaaccataataagatctttcca
acaaagccaatatctgatgataagttaaaaaaagaaattgaaaacttcaaattttttgtg
caatatggaaattttaaaaacttaaaggattataaaaacggggatattttatacaatcct
aatgttcctagttattctgcgaaatatcaattgagtaataatgaatataacgtacaacaa
ttaagaaaaagatatgacatcccaactaaaaaagcacctaaactattgttaaaaggggat
ggcgacttaaaaggatcatccgtaggtcatagagacctagaatttacctttgtagagaat
aagaaagaaaacatcttttttacggatagtattaattttaaaccgactgagcgtgatgaa
tcatga

Sequence 584

MQHSSKIIVFVSFLILTIFIGGCGFINKEDSKETEIKQNEFNKMLDVYPTKNLEDFYDKEG
YRDEEFDKDDKGTWIIRSEMTKQPKGKIMTSRGMVLYINRNTRTAKGYFLIDKIKDDSNG
RPIENEKKYPVKMNHNKIFPTKPISDDKLKKEIENFKFEVQYGNFKNLKDYKNGDILYNP

147



10

15

20

25

30

35

40

45

50

55

WO 01/34809

NVPSYSAKYQLSNNEYNVQQLRKRYDIPTKKAPKLLLKGDGDLKGSSVGHRDLEFTFVEN
KKENIFFTDSINFKPTERDES*

Sequence 585
Contig 0493 pos 11134_10166,
is similar to (with p-value 2.0e-20)

>gp:gp|AJ222587|BS16829KB_25 Bacillus subtilis 29kB DNA frag

ment from ykwC gene to cselb5 gene. NID: g2632216. >gp:gpl299
111|BSUB0008_ 93 Bacillus subtilis complete genome (section 8
of 21): from 1394791 to 1603020. NID: g2633699.
atgacttactgctcattatctataaagatttatacattgaaaatattaattgttttaaca
ataggaggtcatgttgttattatgagtcagtttaaggacacattatataaactatttgag
ccaatgatgaaaatagagttctatcaaaatcttttggttaatcttttaattatacttgcet
tatatcttgatgggtatgattgtaattgcgatatcaagaaagttagttactaaattttte
aacgttaatgaaaagaaaaagaaccgtcataaaattaagagaagtgaaacactatccaca
ttgattcaaaatttaataagttatgtcgtatggtttattgtccttacgtcaatactttca
cgtttcggtattagtgtatcagcaattttagcaggagectggagttgttggtgttgecgtt
ggtttcggagcacaaacaattgtaaaagacattattactggtttctttatcatatttgaa
ggacagtttgatgtgagtgattatgttcaaattaatgcatctggggtaacaattgctgaa
ggtacggttaaaacgattggtttaagatcaacgcgtatacaatcagatactggagaaatt
tatacattacctaatggtatgattagtgaaatagttaattattctgctacagatgtttca
cctattgtgatgataccgatttctccaaatgagaattataaagtgatagaagagaaatta
ttaacatttttacctacattaaagaataaatatgacatatttgtatccgcaccagattta
cttggtttagatagtgttgatggcaatgaaatggtgattaaacttttagcacatgttaag
cctggaatgcattttccaggacaacgtttacttcgtaaagaggtcatacaatactttagt
gaagaaggcattcatattccgaaaccaacacttgtaaaacttgataaagaattgaataaa
aaagaatag

Sequence 586
MTYCSLSIKIYTLKILIVLTIGGHVVIMSQFKDTLYKLFEPMMKIEFYONLLVNLLIILA
YILMGMIVIAISRKLVTKFFNVNEKKKNRHKIKRSETLSTLIQNLISYVVWEFIVLTSILS
REGISVSAILAGAGVVGVAVGEGAQTIVKDIITGFFIIFEGQFDVSDYVQINASGVTIAE
GTVKTIGLRSTRIQSDTGEIYTLPNGMISEIVNYSATDVSPIVMIPISPNENYKVIEEKL
LTFLPTLKNKYDIFVSAPDLLGLDSVDGNEMVIKLLAHVKPGMHFPGQRLLRKEVIQYFES
EEGIHIPKPTLVKLDKELNKKE *

Sequence 587

Contig 0493 pos 9804 8986,

putative peptide of unknown function
atgaagatgacaaaacgcttaatattattcgactttgatgaaacttactacaaacatcat
acgcatcaagcgaatatgcecttatttaagagaaatggaaggtttattacagaatataact
actaaaaacaatgtcattacggctattttaacaggaagtactatagaaagcgtacttcaa
aaaatgagtaacgttggtatgtcatataaacctcaacatattttttcagatttaagttct
aaaatgtttacatggaataactgtgaatatattgaatctgatgaatataaaaacgaagtg
ttgacagaacgtttcttattggaagatatattagatatattaaaacatgtttcttctaaa
cataaagtagcgtttataccacaaagaacttttcgagacaatgaaacattgtacaatttce
tatctctattcttcgggtgacacgcatttagataaaacaattttagaagacctcactcag
tattctaagataagggactatacgatgacatttaatcgttgtaatcctttagcaggtgat
cctgaaaatgcttatgatattaattttactccaagaaatgcaggaaaattatatgccaca
aaatttttgatgaataaatatggtgttccaaaagaattgattattggctttggtgatagt
ggtaatgatgaagcgtttttaagttatttagatcacgcaatgattatgtctaacagtcaa
gatgaggaaatgaagcgtaaatttaaaaatacaaaatatccttattacaaaggtatttat
acacatgtacgcgaatttatagaatctgataatgtttaa

Sequence 588

MKMTKRLILFDFDETYYKHHTHQANMPYLREMEGLLONITTKNNVITAILTGSTIESVLQ
KMSNVGMSYKPQHIFSDLSSKMFTWNNCEYIESDEYKNEVLTERFLLEDILDILKHVSSK
HKVAFIPQRTFRDNETLYNFYLYSSGDTHLDKTILEDLTQYSKIRDYTMTENRCNPLAGD
PENAYDINFTPRNAGKLYATKFLMNKYGVPKELIIGFGDSGNDEAFLSYLDHAMIMSNSQ
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DEEMKRKFKNTKYPYYKGIYTHVREFIESDNV*

Sequence 589

Contig 0493 pos_7713_6802,

putative peptide of unknown function
atgaaaaaacatgtgttagcaatcggagcaattacagtaacaacattacttgcaggatge
gattttggagatttggtaggacagcatcagactgataagcaatcagaaaatagtaacact
caaaccgagcaagcttcaaataataaaaattcaaattctaataatggtcattcaagtaat
aacaataagtctagagatagagtcgaggatttaactcaatcgcaaaaagtagcattagct
atcaatgatccctcagtttctcaatatgccgttaacgcaagtgaattaagaaatcattca
ttttatgcaaactataacggtgggggccaacgtaaaagtattcatacgtatcagttggaa
gcattaccaacaaaagtagaaggtgcacctagtgatatgaaattctatactgcaaaacca
tctaaaggatcatttgtgacgcttatcggtattggtaatgaaaaggtattaattgecagge
acacaaagttcaggaacatatcaacaatatgcgcattcggaagcagcaagagaattagat
ttacatgaactattaaataaatacggtaaaagttcaaattataaagatatagcaaatcaa
attgcgtttacacaaagtcaatcatcaaattcaagtgaatctaacacgtcagatgaaggg
acgtctaacagtgatagtgatacatctaatgatgataaagttacacgtagtaatgtgata
gataaagttgaagcgtatgaaggtcacccattagatactgatacatatacatttaaagaa
cccgaacagaacgaagacggagattggggettttctattttagataaggaaggcaacctce
gaaggttcttatattgtgacatctgatggtgaagttacaaaatacgatgaaaacggggaa
gaaatagagtaa

Sequence 590
MKKHVLAIGAITVTTLLAGCDFGDLVGQHQTDKQSENSNTQTEQASNNKNSNSNNGHSSN
NNKSRDRVEDLTQSQKVALAINDPSVSQYAVNASELRNHSFYANYNGGGQRKSIHTYQLE
ALPTKVEGAPSDMKFYTAKPSKGSFVTLIGIGNEKVLIAGTQSSGTYQQYAHSEAARELD
LHELLNKYGKSSNYKDIANQIAFTQSQSSNSSESNTSDEGTSNSDSDTSNDDKVTRSNVI
DKVEAYEGHPLDTDTYTFKEPEQNEDGDWGFSILDKEGNLEGSYIVTSDGEVTKYDENGE
EIE*

Sequence 591

Contig 0494 _pos_7785_ 8111,

putative peptide of unknown function
gtgctagacacatctttagctttatcaagtgcttttgtacctatgtcttttgetttgtca
aacgtagtaccacctatgtctcttgctttaccaccaatgtcttttactttattaacatca
ttttttacaccagagctaataacatctaatataccgtctttctttttagtacctttacta
aatttaggtagttttttcttcttagtgtcatatcctgaattagataaaatagcatgtgtt
tgcgecgecactatatacacttgagectttaggtaagaatgttgttgtatetttgttaggt
gttagtgccattcttccgttaggataa

Sequence 592
VLDTSLALSSAFVPMSFALSNVVPPMSLALPPMSFTLLTSFFTPELITSNIPSFFLVPLL
NLGSFFFLVSYPELDKIACVCAPLYTLEPLGKNVVVSLLGVSAILPLG*

Sequence 593

Contig 0494 pos_8613 9062,

putative peptide of unknown function
atgaaactgccaactgctttaaatatgccaattgtaccttttttgagtgcattccatgta
tttttaactccagaccataatgcttttgetttattcactactgatttttttatagecegte
cagattttaactgcggcattctttacagcattaaatattacaacaatacctttttttaat
gcgttaaatacagatagaacacctttgcgcaaagctcgaacgattcectaacacaccattt
tttaatgcagtccaaactttaatagagaaactcttaatagcattaaatatcgtaactact
atgcgcttaataaggttgatattaaattttacttgcgcaacatatgctttaataattget
ataacaccgttctttaaggcggtccagattttaatagcagecatttttcatgeccattceccat
aaagctgataagacattttttaatgcttga

Sequence 594

MKLPTALNMPIVPFLSAFHVFLTPDHNAFALFTTDFFIAVQILTAAFFTALNITTIPEFEN
ALNTDRTPLRKARTIPNTPFENAVQTLIEKLLIALNIVTTMRLIRLILNFTCATYALIIA
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ITPFFKAVQILIAAFFMPFHKADKTEFFNA*

Sequence 595

Contig 0494 pos 15336 15983,

putative peptide of unknown function
gtgtctacttcccaattgattgtttcgaattccggacgagctaactcagggtttttctcet
aattcagcaacagtgttgaatttagcgttagcacgttttaagatcgggtatttcccactt
gcagttgatactgaagttttttgtaccaattctgataagtcttggactgtcttaacttct
ttttcaggaatatatttaatatcctctgggatagttacgccaacgtcatcagatttaaca
ttgtcacgtttagcececcttttgatttcatgtactgttcaaatgectagaatttettegttt
gtctctggattttggtttaatttagccatagaacgtttcegetecttettttttgtetttt
tctttttttaattcttecttctgttggttcttctactttttcaatagtaggtgtttetggt
gtttcttcaggtttgtcatctggttttggtgcatcatcaggtttttecttcatctgaagtt
ccttctggttcatcatcagaaggtttgttctcectgattcttctccagaattaccatcetttg
ttatcttcaacttctgcaccttcatctttaggtggttcatcttgtttaggtgectgacget
tcaatttcttttgaaagctgttcgagttcttecgtactctttcttttga

Sequence 596
VSTSQLIVSNSGRANSGFFSNSATVLNLALARFKIGYFPLAVDTEVFCTNSDKSWTVLTS
FSGIYLISSGIVTPTSSDLTLSRLAPFDFMYCSNARISSFVSGFWEFNLAIERFAPSFLSFEF
SFFNSSSVGSSTFSIVGVSGVSSGLSSGFGASSGFSSSEVPSGSSSEGLFSDSSPELPSL
LSSTSAPSSLGGSSCLGADASISFESCSSSSYSFE*

Sequence 597

Contig 0494 pos_16481_16140,

putative peptide of unknown function
gtggatgaaaaagggctatactttaaatgccacttacctaatacatcatacgcaagagat
atttatgagaatattaaagcaggcaacgttaatcagtgcagtttcttttacacattgcca
cctaatgactcaacggctcgtacgtggcaaaacatagataatgagtacgttcaaaccata
aataaaatcgatgaattgattgaggttagtattgttacagtgccagcctacaaagataca
tcggttgaagtcggtcaacgtgcgaaagacttaaagaaattcaaacagttggaacaaatg
aagatagcattggatttagaaagcctacgttttgaaacgtaa

Sequence 598
VDEKGLYFKCHLPNTSYARDIYENIKAGNVNQCSFFYTLPPNDSTARTWONIDNEYVQTI
NKIDELIEVSIVTVPAYKDTSVEVGQRAKDLKKFKQLEQMKIALDLESLRFET*

Sequence 599

Contig 0494 pos 13618 13271,

putative peptide of unknown function
atgaatcatgttcaaaagaacaatattaaattctttgattatccaaacgcacaagaaatt
agagatgtagtgattgtcatagatccattaggccaagacacccctataacttacggagat
gatttccctatagecctttgaagatttgtatcaaatagacgtgtttgtgaagcaacaaaaa
aacatcaatggaagattaacagctaaaaaaataacttttgagatagctaaggttttacga
acgataaatgtatatgacactggcggagctataaagcctgaatatataaaagattttaat
atttacagacaaattaaaagatttgaagtaaagcaatcactcgtataa

Sequence 600
MNHVOKNNIKFEFDYPNAQEIRDVVIVIDPLGODTPITYGDDFPIAFEDLYQIDVEVKQQK
NINGRLTAKKITFEIAKVLRTINVYDTGGATIKPEYIKDENIYRQIKRFEVKQSLV*

Sequence 601

Contig 0494 pos 6051 5587,

putative peptide of unknown function
gtgacttattctgtctacaaaggatatgcagaatcattaaaagatacttctgaatttagt
tggactgatgaaagttggcaatttgaacaaggtgttataggaagtgatgaagttaaatat
aaacacaatattcgttactttaaaatatttaacggttctaaagatactattaacccttta
ttaagacacaaattaaatattaattgcacacttacagcaccttatggatttgaaatcgtt
aatctaaccacaaatgatatatttgaatataaaaaaccgctcaaaaagcgtaatacggtt
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tctattataggagtgcatccttatattaataataaaagagttggtaaagacacaaattat
gattttattactttagcgccgggttggaatgaaattttaattagaggtcacaatatatce
aatagtcctaaaacagaatttatatttaattacatctataggtag

Sequence 602
VTYSVYKGYAESLKDTSEFSWTDESWQFEQGVIGSDEVKYKHNIRYFKIFNGSKDTINPL
LRHKLNINCTLTAPYGFEIVNLTTNDIFEYKKPLKKRNTVSIIGVHPYINNKRVGKDTNY
DFITLAPGWNEILIRGHNISNSPKTEFIFNYIYR*

Sequence 603

Contig 0494 pos_5586_4018,

putative peptide of unknown function
gtgagaatattggaaaatctaatatttatgaatagagaagggacattttcggaaattgtt
aatgactttgattttggttcctttaaatatgaatatgaacaaaataatgagcgatccata
tctctcactgcttataaaactaatgttaacgcggatatatttgatagtttgattaatgaa
aattatttagtttggaagggccagaaatatgtcattaaatcgactgagcttaagtatgaa
gaaggtgtaatacttaatgaaattgaggctaagcatatttctatggaatttcaaaatcat
tatatacctaaagatttagatgatgagtcactgaatgatgaagatgagactgaagcaaaa
atttccatgaaagttaaagagtaccttgattttgcattcaaaaataataaacttaatttce
gattataagttacatggaaaatttaatgagagtaaatatattgaacagttaggagataaa
aatggtttagaacatcttattgaaggtgctgagcattttggctatatattttttgctgat
aataaaactttccatatctatacacctgataatttttataaaaaatcagatgaaatatta
gtttataaatataataatagttcggtttcggctaaaacaatcacaactgaattacgcacc
tacattcaaggatatggaaagaaaaagtcgaaatccgaaacgaaaaactataaacctata
aaacctaaagatttctcatactctggaaattttaataaagaagggacttggtctactgaa
catataggagattcgttttataagacatttgattgtaagtgggggaatgaaaccttaact
tggaatctaaaaaaaggacctaaaggtggaattatcgaagtatttattgatgataagtcg
aaagggacttttgattgttacagcgctcatgecttcgacgcaaaaagtgattttagctaaa
ggattatcaaaaggtaaacattcttttagaggagtttttaaatcgaaaaaacctggtatt
gattataagaagtctaatccagtcatgtatgttggtacgagtaaaagtagtgttttaaat
ctaactgcagttcttaaaggtaaagatatttatcatgtatatgctgaatataagtctcca
tattataagcaatatggtaaatcagaagcccctacaatatatgatgataatattacaagt
caatcagagttaaagaagaaattaaaagaaacacttgatgacataccaacaatcgaagta
gcaacgaattatttaggattagaaagtattcatgaaaataatactattcgatttatacac
aaacctatcggatttaatactgatttaaaagttgtcaaacttactgaatatcacccectt
gtttcgcagcctattgaagtggaattcagtaatgcacagaaagatattataaaaatgcaa
tcacagttcaatcgtaggttaagaaaggttaataatcttatgaaaaaaggattcaaaact
agtgactattctttaaatgtgttagaggaatataacgaaacagtaggaagtgtattgatt
gatgagtaa

Sequence 604
VRILENLIFMNREGTFSEIVNDFDFGSFKYEYEQNNERSISLTAYKTNVNADIFDSLINE
NYLVWKGQKYVIKSTELKYEEGVILNEIEAKHISMEFQNHYIPKDLDDESLNDEDETEAK
ISMKVKEYLDFAFKNNKLNFDYKLHGKENESKYIEQLGDKNGLEHLIEGAEHFGYIFFAD
NKTFHIYTPDNFYKKSDEILVYKYNNSSVSAKTITTELRTYIQGYGKKKSKSETKNYKPI
KPKDFSYSGNENKEGTWSTEHIGDSFYKTFDCKWGNETLTWNLKKGPKGGIIEVFIDDKS
KGTFDCYSAHASTQKVILAKGLSKGKHSFRGVFKSKKPGIDYKKSNPVMYVGTSKSSVLN
LTAVLKGKDIYHVYAEYKSPYYKQYGKSEAPTIYDDNITSQSELKKKLKETLDDIPTIEV
ATNYLGLESIHENNTIRFIHKPIGEFNTDLKVVKLTEYHPLVSQPIEVEFSNAQKDI IKMQ
SQFNRRLRKVNNLMKKGFKTSDYSLNVLEEYNETVGSVLIDE*

Sequence 605

Contig_0494 pos_3836_ 1974,

putative peptide of unknown function
atgttattaactttagactttcctattcaaataggacacacatttagaaccaagatgata
aataattttagaacaatacttaattattataatgaattagatcatcagcatcgcgcacac
acagaaactaagcatcatgcacatcaagccatgcaggttgattatagaaatacaaacgtt
tctgcatttttagattatcttaacggtaatattaatgggcttgttttaggagcaaatgga
gacggtatagctgaaacaaaacaagccagagtatcaatagatggtaccgtacatcccttg
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ttgcaagaaaggctgcttcatgactttttaggaattaacagaaaattagataaagaaata
cattctaatggtgcagttgattttatttggaatcctccatatataccaggaaatagattg
ggagaaaatgggacaccaaataattgggaaccagaagcccatattgaagecgtttttaaac
cctttagttgataatcaatacgttacaaaagaagttataggagaagatacatcaggaaaa
tataatgtgtacaaatttacgtttgaaccacaaaattacaataaaacgttacttattact
tcatgtatacacggtaatgaaactactggattttttgatatgtgccatatactcaatcta
ttggtcaatcaatgggaaaagtatcctcaattaacttacttaagaaaaaatgtacgttta
atttatgttcctatggttaaccecgtggggattcgcaaatcaagaaagagagaatgtgaac
aatgtagatttaaacagaaattttgattataactggaaggcaggtaaagggacagatcct
gataaatctaacttcaaaggtaaaagtcctttttctgaaaaagaatcacaaaatatgegt
agcttagttcaaagtatagataatttaactgctcacttagatttgcatgatattatttca
gtaaataatgattactgtttattttatccgcgttgggccaatcaaaaaaataataatatg
actcatcttattaacaatttaaaaagtaacggagacctcgttgtttggggttccagtaca
ttatcatcttttagtaattgggtaggaatccgaaataaaacaacgtcatatctttcagaa
ataaatgaaaaacgtgtcggtgaaaagaaaagtcccgaagaaatgagacgttcagtacge
tgggtaggtaatgtaatttttagaatggcacaatttgaatcttatcaaaatggtcaaaca
tcattagatcctttcattaaagtgatggtatatgatgatagatttaacaataaaacatct
gaagtcattaccctacgtgcagaaaggaatgaatggcaacgtataatgatgagtcagecag
cgtttcaaagttttagcaaatggatttgtagagctctatggatatgtgactataaacgtt
gatagagatgtcacagtggggattaatcctaatattgttcagaattatcatccattcttt
ggatttaataaaagtagaaaacgtaatttattttcaattgaacatagactcaacaaagga
aatacaactttccctatttacgctgctgctggagttcaaatgtcgacgattactgaacca
ggtacaaaacgtactgatacagtaatgccggtactagatgttaagaaaaaaggtgctggt
attgtaacaatcaaacaaattaaattatttgcgaagttcactcctacgcattctgetaat
tccattcagatattaaaatctggagaatacggtaatcttaaagaagatacgttcacacaa
atttaccctaatactatatatgatgatgatttaagaaatgttataaatggggaggaaaaa
taa

Sequence 606
MLLTLDFPIQIGHTFRTKMINNFRTILNYYNELDHQHRAHTETKHHAHQAMQVDYRNTNV
SAFLDYLNGNINGLVLGANGDGIAETKQARVSIDGTVHPLLOERLLHDFLGINRKLDKEI
HSNGAVDFIWNPPYIPGNRLGENGTPNNWEPEAHIEAFLNPLVDNQYVTKEVIGEDTSGK
YNVYKFTFEPOQNYNKTLLITSCIHGNETTGFFDMCHILNLLVNQWEKYPQLTYLRKNVRL
IYVPMVNPWGEFANQERENVNNVDLNRNEFDYNWKAGKGTDPDKSNFKGKSPFSEKESQNMR
SLVQSIDNLTAHLDLHDIISVNNDYCLFYPRWANQKNNNMTHLINNLKSNGDLVVWGSST
LSSFSNWVGIRNKTTSYLSEINEKRVGEKKSPEEMRRSVRWVGNVIFRMAQFESYQNGQT
SLDPFIKVMVYDDRENNKTSEVITLRAERNEWQRIMMSQQRFKVLANGEFVELYGYVTINV
DRDVTVGINPNIVONYHPFFGENKSRKRNLFSIEHRLNKGNTTFPIYAARAGVQMSTITEP
GTKRTDTVMPVLDVKKKGAGIVTIKQIKLFAKFTPTHSANSIQILKSGEYGNLKEDTETQ
IYPNTIYDDDLRNVINGEEK*

Sequence 607

Contig 0494 pos 1581 760,

putative peptide of unknown function
gtgggtgacgcaataataaataaaattaatggtgcaactaaaattaaatatatccgtatg
tttgatgaattaaaaagacaaattaatgcacgagccactgaaatacaagaacaattagat
aatttagaagattacgttgttaaagtgaaagatgcaagtgatgaaggaattacaaagatt
cagattgaaacaaaaaaaggattggacaaacttaatcaacagcgtagtaaaagtttaaaa
gacgtcgaggaatctcttaacgcggctaaaaatacaattcaaaatctttatgaagaatat
gacaacgaaattgacacaaaaggaagtcaatatttaaaagatttaagaatcgaagttagg
aatattgaaaatatattaagtcaagagggatacgtcacaattgatgaacatcgtaaaagce
attactgaaatacaagaaaagttacctgaatcttcagactggattgaatatgatttgatt
aatggagctataaaaaataggcattataaagctgaaggacaaaatggttttaattgcget
tataaaatcattcaacatcaagactataaggaagtgatgttaagaattaacgctgacaac
tttaaaagtggaactgttatagcgaagttaccgagtgaactaattacaagtacgcaaact
gcgttcctaagatcggtgectgttaaagettgtggtgectcaattaactattgaacctaat
ggagatgttaaagtttatatttctcagagcgatcagtggtcagtaagtcgtgaagcecttat
atttacggagaaattagaatgatagataaaggaggtgaataa
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Sequence 608
VGDAIINKINGATKIKYIRMFDELKRQINARATEIQEQLDNLEDYVVKVKDASDEGITKI
QIETKKGLDKLNQQORSKSLKDVEESLNAAKNTIQONLYEEYDNEIDTKGSQYLKDLRIEVR
NIENILSQEGYVTIDEHRKSITEIQEKLPESSDWIEYDLINGAIKNRHYKAEGONGFENCA
YKIIQHQDYKEVMLRINADNFKSGTVIAKLPSELITSTQTAFLRSVPVKACGAQLTIEPN
GDVKVYISQSDQWSVSREAYIYGEIRMIDKGGE*

Sequence 609
Contig 0494 pos 758 132,
is similar to (with p-value 3.0e-23)
>pir:pir|S41182(S41182 hypothetical protein 37.1 - phage SPP
1 >pir:piri1S43808]S43808 hypothetical protein 38 - phage SPP
1 >gp:gp|X67865|BSSPP1_10 B.subtilis phage SPP1 DNA sequence
coding for products required for replication initiation. NI
D: g472886.
gtgatggatacttataaatctatgactgaacttgtgaggaatgaaaaagattggatgatt
gagacacaagatagaaatagtaaatcacttataactgctatacacggaggcggtatagag
tgtggcacttctgaattagecgttattggttgcagaattatcgaatgcaaactattttact
tttaaaggtttaaaaccgaaaaacaatagaactctacacgtcacttcaacaaattatgat
aaccccaatttattatattggaatcaatttatgaatgtaacgatageccgtacatggttat
tcgagcaatcaagcaaatagttatattggtggattggatgaaagacttatatctcttatt
actcacaatttaaaagtttcaggttttaatgtggaagctgctcctgacagaattgecggge
agagaaattaataatataaccaacaaaaatgcctatggcatgggtgtacagattgaaata
tcgactcaacaaagaaaagaattttttagtcgaaacgattttagtaaaaagaatagagaa
aatacacataattggacagaagatatgtattattatgctaatgctatttgtgctgcactt
aatgatagaaagtgggtagaaacatga

Sequence 610
VMDTYKSMTELVRNEKDWMIETQDRNSKSLITAIHGGGIECGTSELALLVAELSNANYFET
FKGLKPKNNRTLHVTSTNYDNPNLLYWNQFMNVTIAVHGYSSNQANSYIGGLDERLISLI
THNLKVSGENVEAAPDRIAGREINNITNKNAYGMGVQIEISTQORKEFFSRNDFSKKNRE
NTHNWTEDMYYYANAICAALNDRKWVET*

Sequence 611

Contig 0495 pos 3147 2617,

putative peptide of unknown function
atggtgctcgtacaatttccaccttggtttgattgtaacgtccaaaatataaattacatce
ttatatgtgagaaaacaattaactgatattccgatgagcattgaatttagacatcaatca
tggtttgacaatcagtataaagaacaaactttatccttcttaacacaacatcaaatcatt
catgcagtggtagatgaacctcaagttaaagaggggagcgttcecctttagtaaataggatt
actagtgaaattgcttttgtacgttatcatggacgtaatcattatggttggactaaaaaa
gatatgactgatcaagaatggcgagatgtaagatatttatatgattatagcgatgatgag
ttagctgacttggctcgtaaagtcgaaatacttaatcaaaaggctaagaaagtatatgta
atttttaataataactctggcggtcatgcagctaataatgctaaaaagtatcaaaatatt
ttagacattgattatgaaggtttagcaccgcaacaattaaaactattttaa

Sequence 612
MVLVQFPPWEDCNVONINYILYVRKQLTDIPMSIEFRHOSWEDNQYKEQTLSFLTQHQTIT
HAVVDEPQVKEGSVPLVNRITSEIAFVRYHGRNHYGWTKKDMTDQEWRDVRYLYDYSDDE
LADLARKVEILNQKAKKVYVIEFNNNSGGHAANNAKKYONILDIDYEGLAPQQLKLE*

Sequence 613

Contig 0495 pos 2265 1777,

putative peptide of unknown function
gtgtttatgatatttgtgtcgatattactgatgattcgtcacaaaatcaaaccttttaaa
atttttgacaaacctaaatatgcgcgtacatatgttgatgctgaagggaaaacataccgt
tatagtgtaccacccctgtttgecttttataacaacgttatttattgggctattaacagga
ctgtttggcataggtggaggtgcattgatgaccecctcttatgctcategtctttagattt
ccaccacatgttgcagtaggcacaagtatgatgatgattttcttttcaagtgtgatgagt
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tcaatagggcacatctttcaaggacatgtggcttggggctattctatcattctcattatt
tcaagtgttataggtgcacaaataggtgtgagggtcaatcgatctatgaaatccgacaca
gttgtaatgttattgagaacagtaatgcttatcatgggtgtatatttaatcattaaatct
tttatttaa

Sequence 614
VFMIFVSILLMIRHKIKPFKIFDKPKYARTYVDAEGKTYRYSVPPLFAFITTLFIGLLTG
LEFGIGGGALMTPLMLIVFRFPPHVAVGTSMMMIFFSSVMSSIGHIFQGHVAWGYSIILII
SSVIGAQIGVRVNRSMKSDTVVMLLRTVMLIMGVYLIIKSFI*

Sequence 615

Contig_ 0495 pos 1181 372,

putative peptide of unknown function
atgagccatgtcggtatcttttttgatgaaaagttatgccaagagattccggaaatagat
gttatctttggtagtcatacgcatcatcattttgaacatggagaaataaacaatggtgtt
ttgatggcagctgccggaaaatatggctattatttaggtgaagttaatattacgattgaa
aatggaaaaatcgttgataaaatcgccaaaattcatcctattgaaacacttceccttagtce
gagacacattttgaagaagaaggaagagcacttctaagtaaaccagtagttaatcatcat
gtgaacttagtcaaaagaacagatgttgttacaagaacatcgtatttactggctgaaagt
gtatatgagttttcaagggctgattgtgcaatcgtaaatgctggacttatagttaatgge
attgaagctgataaagtgacggaatatgatatacatcgcatgttaccccatccaatcaat
attgtaagagttcgattaaccggtaaacaattaaagcaagtgattcaaaaaagccaaaag
caagaatatatgcacgaacatgcacaaggtcttggttttagaggggatatatttggagga
tatattttatataatctaggctttattgagtcagaagaccgttattttataggcgatgaa
gagattcaaaatgataaacaatatacgttaggtactgttgatatgtatacatttggaaga
tatttcccattgctaaaggggttatctacagattatattatgcctgaatttttacgtgat
atttttaaagagaaattactaaaattataa

Sequence 616
MSHVGIFFDEKLCQEIPEIDVIFGSHTHHHFEHGEINNGVLMAAAGKYGYYLGEVNITIE
NGKIVDKIAKIHPIETLPLVETHFEEEGRALLSKPVVNHHVNLVKRTDVVTRTSYLLAES
VYEFSRADCAIVNAGLIVNGIEADKVTEYDIHRMLPHPINIVRVRLTGKQLKQVIQKSQK
QEYMHEHAQGLGFRGDIFGGYILYNLGFIESEDRYFIGDEEIQNDKQYTLGTVDMYTFEFGR
YFPLLKGLSTDYIMPEFLRDIFKEKLLKL*

Sequence 617

Contig 0496_pos 0_1167,

is similar to {(with p-value 0.0e+00)

>sp:sp|P39772|SYN_BACSU ASPARAGINYL-TRNA SYNTHETASE (EC 6.1.
1.22) (ASPARAGINE--TRNA LIGASE) (ASNRS). >gp:gpl|L47709|BACYP
IA 24 Bacillus subtilis (clone YAC15-6B) ypiABF genes, CrAB
C genes, ypjABCDEFGHI genes, birA gene, panBCD genes, dinG g
ene, ypmB gene, aspB gene, asnS gene, dnaD gene, nth gene an
d ypoC gene, complete cds's. NID: gll46223. >gp:gpl299115|BS
UB0012 176 Bacillus subtilis complete genome (section 12 of
21): from 2195541 to 2409220. NID: g2634478.
atgaaaactacgattaaacaagcgaaaaaacatcttaaccaagaagtaacaattggtgct
tggttaactaataaacgttcaagtggtaaaatagcgtttttacaattacgcgatggtaca
ggatttatgcaaggagtagtagtaaaatctgaagtagatgaagaaacatttcaactagca
aaagatataactcaagaatcatctttatacatcacaggaacgattacagaagataatcgt
tctgatttaggctacgaaatgcaagttaaatcaatcgaaattgtacatgaagcacacgat
tatcctattacaccaaagaatcatggaacagaatttttaatggatcatcgtcacttatgg
ttacgttcaaaaaaacaacatgctgtcatgaaaataagaaatgaaattatccgtgcaaca
tatgagtttttcaatgaaaatggcttcactaaaattgatccacctattttaacagcaagt
gcaccagagggaacaagtgagttattccatacaaaatatttcgatgaagatgcattctta
tcacaaagtgggcagttgtatatggaagcagccgcaatggctcacggacgtgttttttea
tttggcccaacttttecgtgcagaaaaatctaaaacacgeccgtcatttaattgaattectgg
atgattgaaccagaaatggcctttacaaatcatgcagaaagcttagaaatacaagaacag
tatgtgtctcacattgttcaatctgttttaaatcattgccaattagaactcaaagcttta
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gatagagatacaactaaactagaaaaagttgctacacctttccctagaatttcttatgat
gatgctatcgaattcttgaaaaaagagggattcgatgatattgaatggggtgaagacttt
ggtgcacctcatgaaacagccatcgctaatcactatgatttaccagtattcattacaaat
tatccaactaaaattaaaccattctatatgcaaccaaatccagacaatgaagatacagta
ttatgtgctgatttaattgcgcctgaaggttacggtgaaattattggtggttccgaacgt
attaatgatttagaattattagaacaacgcattaatgagcacgaattggatgaggaaagt
tatagctattatttagatttacgtCTT

Sequence 618
MKTTIKQAKKHLNQEVTIGAWLTNKRSSGKIAFLOLRDGTGFMQGVVVKSEVDEETFQLA
KDITQESSLYITGTITEDNRSDLGYEMQVKSIEIVHEAHDYPITPKNHGTEFLMDHRHLW
LRSKKQHAVMKIRNEIIRATYEFFNENGFTKIDPPILTASAPEGTSELFHTKYFDEDAFL
SQSGQLYMEAAAMAHGRVESFGPTFRAEKSKTRRHLIEFWMIEPEMAFTNHAESLEIQEQ
YVSHIVQSVLNHCQLELKALDRDTTKLEKVATPFPRISYDDAIEFLKKEGFDDIEWGEDE
GAPHETAIANHYDLPVFITNYPTKIKPEFYMQPNPDNEDTVLCADLIAPEGYGEITIGGSER
INDLELLEQRINEHELDEESYSYYLDLRL

Sequence 619
Contig_0497 pos_6106_5558,
is similar to (with p-value 4.0e-90)
>sp:sp|P51183|PT1_STAAU PHOSPHOENOLPYRUVATE-PROTEIN PHOSPHOT
RANSFERASE (EC 2.7.3.9) (PHOSPHOTRANSFERASE SYSTEM, ENZYME I
). >gp:gp!X93205|SAPTSHI_2 S.aureus ptsH and ptsI genes. NID
gl070384.
atgttcccaatggtagcaacaattaaagaattccgtgacgctaaatcaatgcttcttgaa
gagaaagaaaatcttcttcgcgaaggttacgaagtttcagatgatattgaattaggtatt
atggttgaaattccagctaccgecggecacttgctgatgtatttgectaaagaagtagattte
tttagtataggaacgaatgacttaattcaatacacattagctgctgaccgtatgtctgaa
cgagtttcatacttatatcaaccatataatccttcaattttacgattagttaaacaagtt
attgaagcttctcataaagaaggtaaatggactggtatgtgtggtgaaatggctggagat
caaacagctgtgcctttattattaggtttaggtttagatgagttctcaatgagtgcgact
tctatcctaaaagctagaagacaaatcaatggtttaagtaaaaatgaaatggctgaactce
gctaatagagctgttgaatgctcaacgcaagaggaagtcgttgatttagttaaccaatta
gctaaataa

Sequence 620
MEFPMVATIKEFRDAKSMLLEEKENLLREGYEVSDDIELGIMVEIPATAALADVFAKEVDF
FSIGTNDLIQYTLAADRMSERVSYLYQPYNPSILRLVKQVIEASHKEGKWTGMCGEMAGD
QTAVPLLLGLGLDEFSMSATSILKARRQINGLSKNEMAELANRAVECSTQEEVVDLVNQL
AK*

Sequence 621
Contig 0497 pos_2347_1763,
is similar to (with p-value 3.0e-69)
>sp:sp|P39760| YKQB BACSU HYPOTHETICAL 24.3 KD PROTEIN IN KIN
C-ADEC INTERGENIC REGION (ORF4). >gp:gp|AF012285|AF012285 27
Bacillus subtilis mobA-nprE gene region. NID: g3282109. >gp
:gp|D37799 | BACAMOKOOO_ 6 Bacillus subtilis genes for ampS, mr
eBH, orfl, kinC, orf3, orf4 and orf5. NID: g520838. >gp:gpl2
99111|BSUB0008_ 123 Bacillus subtilis complete genome (sectio
n 8 of 21): from 1394791 to 1603020. NID: g26336989.
atggatgttatggctattgatagagacgaaaatcgtgttaacgaatatagtgatatagca
acacatgcagttgttgctgatacaactgatgaggcagtaatgaagagtttaggaatacgt
aatttcgatcatgttattgtcgctattggtgagaatatacaatctagtacactaacgacg
ttaattcttaaagaattaggtgttaaaaaggttactgctaaagcccaaaatgattatcat
gctaagattttaaataaaataggtgccgatactgttgtgcaccctgaaagagatatggga
agacgtattgctcataatgttgctagtgctagtgtccttgactacttggaacttgectgat
gagcattcaatcgttgaattaaaatctacagaaaaaatggcaggacaaacaattattgaa
ttagatattcgagctcaatatggtattaacattatagcaattaaaagagctaaagaattt
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atagtctctccagaccctaacatcaatattgaaataggggacattttaattatgattggt
catgataatgacttaggtcgctttgaaaaaaatataagcaagtaa

Sequence 622
MDVMAIDRDENRVNEYSDIATHAVVADTTDEAVMKSLGIRNFDHVIVAIGENIQSSTLTT
LILKELGVKKVTAKAQNDYHAKILNKIGADTVVHPERDMGRRIAHNVASASVLDYLELAD
EHSIVELKSTEKMAGQTIIELDIRAQYGINIIAIKRAKEFIVSPDPNINIEIGDILIMIG
HDNDLGRFEKNISK*

Sequence 623

Contig 0498 pos_ 2017 3027,

is similar to (with p-value 8.0e-80)

>sp:sp|P41006| PYRP_BACCL URACIL PERMEASE (URACIL TRANSPORTER
). >pir:pir|S538893|S38893 uracil transport protein - Bacillu
s caldolyticus >gp:gp|X76083|BCPYRQP 2 B.caldolyticus (DSM40
5) pyrR, pyrP and pyrB (partial) genes. NID: g431229.
atgctggttgcattatttatgagtggattaatgtacgtgattataggtattttcattaaa
ttgagtggaacacattggttaatgcacttgttaccaccagtagttgtcggaccagtaata
atggtcattgggttaagtttagctcctacagcagtaaacatggccatgttcgaaaattcet
gctgaaatgaaagggtataacttaagttacttaattgttgctttgattacattagcagta
accatcatcgtccaaggattcttcaaaggatttttatcactaatacctgtacttataggt
attatagtgggatatattgtatccattttcatgggcatagttaaatttgctccaatagca
caagcgaaatggatagattttcctcatatttatctaccatttaaagattacacaccatct
tttcatttaggactcattctcgtgatgatacccgtggtgtttgtgacggtaagtgaacat
attggtcatcaaatggtaattaataaaatagtaggacgcaatttctttgaaaatccaggt
ttagataaatcaatcattggtgatggtgtttcaactatgtttgcaagtatgataggaggt
cctcctagtacaacttatggtgaaaatataggtgtactagcgatcaccaaaatatatagt
atttacgttattggtggtgcggcagttatagctatcattcttgcatttattggtaagtte
actgctttaatatcttcaatacctacgccagtgatgggtggtgtctcaattttattatte
ggtattatagcagctagtggtttaagaatgcttgttgaaagtcaagtagatttcgcaage
aatcgcaacttggttatagcatcagttgtgcttgttgtcgggattggtaatcttcttatce
aatttaaaaggcataggtatcaatttacaaattgaaggaatggcattatcagcactttca
ggaataatattaaatttaattttgccaaaagataaaaaccaaataaattaa

Sequence 624
MLVALFMSGLMYVIIGIFIKLSGTHWLMHLLPPVVVGPVIMVIGLSLAPTAVNMAMFENS
AEMKGYNLSYLIVALITLAVTIIVQGFFKGFLSLIPVLIGITVGYIVSIFMGIVKFAPIA
QAKWIDFPHIYLPFKDYTPSFHLGLILVMIPVVFVTVSEHIGHOQMVINKIVGRNFFENPG
LDKSIIGDGVSTMFASMIGGPPSTTYGENIGVLAITKIYSIYVIGGAAVIAIILAFIGKF
TALISSIPTPVMGGVSILLFGIIAASGLRMLVESQVDFASNRNLVIASVVLVVGIGNLLI
NLKGIGINLQIEGMALSALSGIILNLILPKDKNQIN*

Sequence 625

Contig 0498 pos_ 3053 3934,

is similar to (with p-value 2.0e-90)
>sp:sp|P05654 | PYRB BACSU ASPARTATE CARBAMOYLTRANSFERASE (EC
2.1.3.2) (ASPARTATE TRANSCARBAMYLASE) (ATCASE). >pir:pir|A25
015|OWBSAC aspartate carbamoyltransferase (EC 2.1.3.2) catal
ytic chain - Bacillus subtilis >gp:gp|IM13128|BACPYRB 1 B.sub
tilis pyrB gene encoding aspartate transcarbamoylase, comple
te cds. NID: gl43383. >gp:gpiM59757|BACPYROP 3 Bacillus subt
ilis pyrimidine biosynthetic (pyr) gene cluster (pyrR, pyrP,
pyrB, pyrC, pyrAA, pyrAB, pyrD, pyrF and pyrE) genes, compl
ete cds. NID: g387576. >gp:gpl299112|BSUB0009 20 Bacillus su
btilis complete genome (section 9 of 21): from 1598421 to 18
07200. NID: g2633902.
atggaacacttattatcaatggagcatttatctaattcagaaatttatgatttaattact
atcgcttgccaattcaaatctggtgagcgaccattacctcaatttaacggtcaatacgta
tcaaacttattcttcgaaaattcaacgcgaacaaagtgtagectttgagatggcagaacaa
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aaattaggattaaaacttattaattttgaaacaagtacatcatctgtaaaaaagggtgag
tcactttatgacacatgtaaaacacttgaaagtataggtgttgatttacttgtcatacgt
cactcccaaaattcttattacgaagaactggatcaattaaatattccaattgctaatgca
ggtgatggaagtggacaacatcctactcagagtttattagacataatgacaatatatgaa
gaatatggttcgtttgaaggtttgaatattctaatatgtggggacattaaaaattctcgt
gtcgcaagaagtaattatcatagtttaacatcattaggtgccaacgtaatgttctcaagt
ccaaaagaatgggtagataatacattagaggcgccttatgttgaaattgatgaagtcatt
gataaagtagatattgttatgttgcttagagttcaacatgaaagacatggaatttcaggt
gaagctaactttgctgctgaagaatatcatcaacaatttggtttaacacaggctagatat
gataaattaaaagaggaagccattgtaatgcatccagctcctgtaaatagaggtgttgaa
attaaaagcgagctagttgaagcacctaagtctcgaatatttaagcagatggaaaatgga
atgtatttaagaatggcagtaataagtgcgcttttacaatag

Sequence 626
MEHLLSMEHLSNSEIYDLITIACQFKSGERPLPQFNGQYVSNLFFENSTRTKCSFEMAEQ
KLGLKLINFETSTSSVKKGESLYDTCKTLESIGVDLLVIRHSQNSYYEELDQLNIPIANA
GDGSGOHPTQOSLLDIMTIYEEYGSFEGLNILICGDIKNSRVARSNYHSLTSLGANVMESS
PKEWVDNTLEAPYVEIDEVIDKVDIVMLLRVQHERHGISGEANFAAEEYHQQFGLTQARY
DKLKEEAIVMHPAPVNRGVEIKSELVEAPKSRIFKOMENGMYLRMAVISALLQ*

Sequence 627

Contig 0498 pos_ 3952 0,

is similar to (with p-value 0.0e+00)
>sp:sp|P46538 | PYRC BACCL DIHYDROOROTASE (EC 3.5.2.3) (DHOASE
). >pir:pir|S34319|S834319 dihydroorotase (EC 3.5.2.3) - Baci
llus caldolyticus >gp:gp|X73308|BCPYR 2 B.caldolyticus pyrim
idine biosynthesis genes. NID: g3124309.
atgaaattaattaaaaacggaaaaatcttaaaaaacggtatcctaaaagacacagaaatt
ttaatcgacggtaaacgtattaaacaaattagtagtaaaattaatgcttcatcttcaaat
attgaagttattgatgcaaaaggaaatttaattgctcccggttttgtagatgttcatgtg
cacctacgtgaaccaggtggtgaacataaagaaacaattgaaagtggtacaaaagccgct
gcaagaggtggttttactacagtatgtcctatgcctaatacaagacctgtaccagataca
gttgaacatgttagagaattaagacaacgaatttctgaaacagcacaagttagggtgttg
ccttatgctgctattactaagagacaagcaggtactgaacttgttgattttgaaaaatta
gcactagaaggtgtgtttgcatttactgacgatggtgtgggagttcaaacagcaagtatg
atgtatgctgctatgaagcaagctgcaaaagttaaaaaaccgattgtcgcacactgtgaa
gataatagcttaatctatggtggtgcaatgcataaaggtaaacgtagtgaagaattagge
atacctggtattccaaatattgctgaatctgtacaaattgctagagatgtattattggcet
gaagcaactggttgtcactatcatgtgtgtcatgtttcaactaaggaaagtgttcgagta
atcagagacgctaaaaaagctggtatccatgtaacagcagaagttacaccacatcattta
ttattaactgaaaatgatgttcctggcgatgattcaaactacaaaatgaatccaccatta
agaagtaatgaagatagagaagcacttttagaaggcttattagatggaacaattgattgt
attgcaacggatcatgcacctcacgctaaagaagaaaaagcacaacctatgacaaaagca
cctttcecggcatcgtaggtagtgaaacagcattcccattactttatacacactttgtaaga
cgaggtaattggtcactgcaacaattagttgattatttcactattaaaccagctactatt
ttcaacttaaattatggaaaattacacaaagat

Sequence 628

MKLIKNGKILKNGILKDTEILIDGKRIKQISSKINASSSNIEVIDAKGNLIAPGFVDVHV
HLREPGGEHKETIESGTKAAARGGFTTVCPMPNTRPVPDTVEHVRELRQRISETAQVRVL
PYAAITKRQAGTELVDFEKLALEGVFAFTDDGVGVQTASMMYAAMKQAAKVKKPIVAHCE
DNSLIYGGAMHKGKRSEELGIPGIPNIAESVQIARDVLLAEATGCHYHVCHVSTKESVRV
IRDAKKAGIHVTAEVTPHHLLLTENDVPGDDSNYKMNPPLRSNEDREALLEGLLDGTIDC
IATDHAPHAKEEKAQPMTKAPFGIVGSETAFPLLYTHFVRRGNWSLOQLVDYFTIKPATTI
FNLNYGKLHKD

Sequence 629

Contig 0499 pos 4575 5165,
is similar to (with p-value 3.0e-47)
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>sp:sp|P42954 | TAGH_BACSU TEICHOIC ACID TRANSLOCATION ATP-BIN
DING PROTEIN TAGH. >gp:gp|U13832|BSU13832 2 Bacillus subtili
s 168 highly hydrophobic integral membrane protein (tagG) ge
ne and ATP-binding protein (tagH) gene, complete cds. NID: g
755151. >gp:gpl299122|BSUB0019 67 Bacillus subtilis complete
genome (section 19 of 21): from 3597091 to 3809700. NID: g2
636029.
atgattggtggctctatttcaccaagttccggtgaaataacgagacatggtgatgtgagt
gtcatcgctattaatgcaggactaaatggacaattgacaggtgtagaaaatattgaattt
aaaatgctctgcatgggctttaaaaggaaagaaattaaaaaattaatgccggaaattata
gaatttagtgaactcggcgaatttatttatcaacctgttaaaaaatattcaagtggtatg
cgtgcaaaacttggattttcaattaatattactgttaatcctgacatattagttattgac
gaagcattatcagtaggcgatcaaacatttactcaaaaatgtttagataaaatttatgaa
tttaaagcggctaaaaaaacaatattttttgttagtcataatattagacaagtgcgtgaa
ttttgtacaaaaatcgcttggattgagggcggtaaactaaaagaattcggcgaacttgaa
gaagtattacctgattatgaggcgtttcttaaaacttttaagaaaaaatctaaagcagaa
caaaaggaatttagaaataaattagatgagtcacgttttgtcgtaaaataa

Sequence 630
MIGGSISPSSGEITRHGDVSVIAINAGLNGQLTGVENIEFKMLCMGFKRKETKKLMPEIT
EFSELGEFIYQPVKKYSSGMRAKLGFSINITVNPDILVIDEALSVGDQTFTQKCLDKIYE
FKAAKKTIFFVSHNIRQVREFCTKIAWIEGGKLKEFGELEEVLPDYEAFLKTFKKKSKAE
OKEFRNKLDESRFVVK*

Sequence 631

Contig_ 0499 pos_6176 6922,

putative peptide of unknown function
atgatttatttacaaaattttattactacaactatccaattaaatatctatcttatttta
gttattggactgctttacgtaatcatccactattatagaaataaaggtgttaacgcectttc
ttagatatttatttaaattatataccggtacttacacacgaatttggccacgtcttattt
aacaaactcgctggtggaaaggccaaagatcttgtcattgtgacaageccctagagaaaga
aaagtcacttcacaacaaggctatgcgattacacaatctaaaggatacttaggtcagttt
attacaactataggtgggtatcttatgccaccattgatgtttttaactggattggtatct
attcactatcaatatccaagtatatttattactatatatttatttatttttatatattat
ttctttattacttceecgtaaactatcacctttgattgtcattatactcatctcaagttta
ctctatttagtatttaaacaagaccatcaatggttcatttacgacattgtcacattaagt
taccattttattttaggcgtacttttaggtgaaatattacaatcctcatggacgattttt
cgtcttacctttcaacgacctaaaccttcttgggatggcagtgetttaacgaaagttact
cgagtacccacctttatctttagtttagtgtggatattattcaatctctatactgtgtat
ttattaatcaaatacacaatactataa

Sequence 632
MIYLONFITTTIQLNIYLILVIGLLYVITHYYRNKGVNAFLDIYLNYIPVLTHEFGHVLF
NKLAGGKAKDLVIVTSPRERKVTSQQOGYAITQSKGYLGQFITTIGGYLMPPLMFLTGLVS
IHYQYPSIFITIYLFIFIYYFFITSRKLSPLIVIILISSLLYLVFKQODHOWFIYDIVTLS
YHFILGVLLGEILQSSWTIFRLTFQRPKPSWDGSALTKVTRVPTFIFSLVWILENLYTVY
LLIKYTIL*

Sequence 633

Contig_0499 pos_12156_11095,

putative peptide of unknown function
gtgataatcgacagattgcagagttatgttaccttatttggagagagtccattccaaaaa
atgatttctaaaaatgatgaagataaagttactgagagtaaacctaagcgtagcttatat
gcactaatcatgactctatgtggtgtacatggaaccatttcactcgcaatcgecttaacc
ttgccatatttattagcaaatcatgaaacatttgcttatcgaaatgatttattatttatt
gcttccggaatggtaatattaagtttaattattgcacaagtcattctgectttagtaacg
cctgatagccctgaagtgaagataggtaatatgtcatttaaagaggcgagaatctacatt
ttagaacatgttatcgattacctaaatcaaaaatcgacgtttgaaacgagttaccgttat
ggaaacgtcattaaagattaccacgataaactcacatttttaéaaacggttgaaaaggaa
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gatgaaaactccaaagaactagaacgacttcaaaagattgcatttaacgtagaaacaaaa
acgctagagaaattggttgatgatggcgaaattactgagagtgttcttgaaaactatatg
cgttacgctgaacgaacagaagtgtataaacaagcttcgttattaagacgaattattgtt
ggtttaagaggaatgctattgaaacgtcgtgtaaaaacaaaaattaattcggcatcatct
cttagtgttactgataacttattagaattgggtaaaatcaataagcttgttcattataac
gtcgtaagtcgtttagccaaagaagctactactgataataaactagaagtaggtatgatt
tgcgatggatatctgatgagaatagataacttaacaccaaacaatttctttaattccaga
catgaagatacacttaccaaaattaaattaaatgctttaagagaacaacgtcgtattcta
agagaactaattgaaaatgatgagataacagaaggtactgcattaaaattaagagaatcc
attaattatgatgaaatggtaattgtagatagtatgacataa

Sequence 634
VIIDRLOQSYVTLFGESPFQKMISKNDEDKVTESKPKRSLYALIMTLCGVHGTISLAIALT
LPYLLANHETFAYRNDLLFIASGMVILSLITIAQVILPLVTPDSPEVKIGNMSFKEARIYI
LEHVIDYLNQKSTFETSYRYGNVIKDYHDKLTFLKTVEKEDENSKELERLOQKIAFNVETK
TLEKLVDDGEITESVLENYMRYAERTEVYKQASLLRRITVGLRGMLLKRRVKTKINSASS
LSVTDNLLELGKINKLVHYNVVSRLAKEATTDNKLEVGMICDGYLMRIDNLTPNNFFNSR
HEDTLTKIKLNALREQRRILRELIENDEITEGTALKLRESINYDEMVIVDSMT*

Sequence 635

Contig 0499 pos_ 5935 5243,

is similar to (with p-value 2.0e-31)
>sp:sp|P27620 | TAGA BACSU TEICHOIC ACID BIOSYNTHESIS PROTEIN
A, >pir:pir|B49757|B49757 techoic acid synthesis protein tag
A - Bacillus subtilis (strain 168) >gp:gp|M57497|BACTAGABCD_
2 B.subtilis tagA, tagB, tagC and tagD genes, complete cds.
NID: gl143722. >gp:gplz99122|BSUB0019 72 Bacillus subtilis co
mplete genome (section 19 of 21): from 3597091 to 3809700. N
ID: g2636029.
atgctggaaatggtagaaaatattaaacaattcatatctagcaatacagatgataattta
tttatagtgactgctaatcctgaaatcgtggattatgcaactgaacatgagctatataga
aatttaattaatcaagctgattatgtagttccagatggtacaggaatagtaaaagcttca
aagcgattaaaacagcccttaaaacggcgtgtgccaggaatagaacttcttgaagaatgt
ctgaaaatagcacatgtcagccatcagcgcgtatatctgecttggatctaaaaatgaaatt
gttgagtcagcagagaaaaaacttcaatctcaataccctaatatccactttgecacatcat
catggctatattcatctagaagatgaaacagtcataaaacgtataacaagttttaatccc
gattacatttttgtaggaatgggatttccaaagcaagaacaatggattcaaaagcataag
gacaagtttaagcacactgtgatgatgggcgtaggtgggtcgtttgaagtattcagtgge
tcaaagaaaagagcacctcaaatatttagaaagttaaatattgagtgggtatatcgtgtg
cttattgattggaaacgcattgggagaatgataagtattcctaaatttatgttaaaggta
gcaatacaaaaatataaaatgaaatcaaaataa

Sequence 636
MLEMVENIKQFISSNTDDNLFIVTANPEIVDYATEHELYRNLINQADYVVPDGTGIVKAS
KRLKQPLKRRVPGIELLEECLKIAHVSHQRVYLLGSKNEIVESAEKKLQSQYPNIHFAHH
HGYIHLEDETVIKRITSFNPDYIFVGMGFPKQEQWIQKHKDKFKHTVMMGVGGSFEVESG
SKKRAPQIFRKLNIEWVYRVLIDWKRIGRMISIPKFMLKVAIQKYKMKSK*

Sequence 637

Contig 0499 pos_ 3802 3227,

is similar to (with p-value 3.0e-29)
>sp:sp|P42953 | TAGG_BACSU TEICHOIC ACID TRANSLOCATION PERMEAS
E PROTEIN TAGG. >gp:gp|U13832|BSU13832 1 Bacillus subtilis 1
68 highly hydrophobic integral membrane protein (tagG) gene
and ATP-binding protein (tagH) gene, complete cds. NID: g755
151. >gp:gpl|Z99122|BSUB0019 68 Bacillus subtilis complete ge
nome (section 19 of 21): from 3597091 to 3809700. NID: g2636
029.
atgtggttctttattaatcaaggtgtcctagaaggaactaaatcaatctcacagaaattce
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aatcaagtggcaaagatgaatttcccactctcaatcattcectacttatattgtaacaagt
aggttctatggtcatttaggattattagcaattattataatagcttgtatgttcaatgga
attatcccttcaattcacattgtacaattacttatatatgtaccttttgcatatttgcta
acatcgtcggtggcacttttaacatccactttggggattttaattagagatacgcagatg
attatgcaagcattaatgagaatattgttttatatgtctccaattttatgggtgccaaaa
aatcacggcgtaagtggtttgattcatcaaattatgttatttaatccagtatattttatc
gcagaatcataccgagcagcgatattgttccatcaatggtatttcatagatcattggaag
ttaatgctatataacgttattatcattctcttattctttatagtaggttctattttacat
agacgctatagagatcactttgcggacttcttgtaa

Sequence 638
MWEFINQGVLEGTKSISQKEFNQVAKMNEFPLSIIPTYIVTSRFYGHLGLLAIIIIACMENG
IIPSIHIVQLLIYVPFAYLLTSSVALLTSTLGILIRDTOQMIMQALMRILFYMSPILWVPK
NHGVSGLIHQIMLENPVYFIAESYRAATLFHQWYFIDHWKLMLYNVIIILLFFIVGSILH
RRYRDHFADFL*

Sequence 639

Contig 0499 pos_2865_ 1891,

is similar to (with p-value 4.0e-36)
>sp:sp|P27621 | TAGB_BACSU TEICHOIC ACID BIOSYNTHESIS PROTEIN
B PRECURSOR. >pir:pir|C497571C49757 techoic acid synthesis p
rotein tagB - Bacillus subtilis (strain 168) >gp:gp|IM57497|B
ACTAGABCD_3 B.subtilis tagA, tagB, tagC and tagD genes, comp
lete cds. NID: gl43722., >gp:gpl299122|BSUB0019 73 Bacillus s
ubtilis complete genome (section 19 of 21): from 3597091 to
3809700. NID: g2636029.
gtgcttttaaatatggtttttaaaccgtttaatataaattcgaagcacattgtgataatg
atgacctttaagcaagatatactgcctattatagaggecttatgtagtgaaggataccat
gtgacggttataggtaaaaaaatatatcagaaagatattaataacattaatcatgcatat
tttatacctgccggaaataaatatattatgagacatatgaaagtattaagtaaagcaaag
gttattattttagatacgtattatttaatgatgggtggctatcagaagaaaaaagggcaa
actgttattcaaacatggcatgctgctggtgcgecttaaaaattttggecttaactgatcat
caagttgatttaaaaaataaggctatggtaagacaatacaaaaaagtttatgatgctacc
gattattatttggtaggtggggagaaaatggctcaatgttttatacaatcgtttgatgceca
tctccatcgcaaatgttaaagtttggacttccaagactgacccaatactttagaagcaat
cttaagttagaacaacaacgattaaaaaagaaatatcatattacaaataaactcgcagta
tatgttccgacttatagagaaggtcaagtagcacaacgtactattgataaagaaaacttt
gaacggcacttgccgaattatacgttattgagtcatttgcatccttecgactgttgattgt
caaacttctcattcaatcgatgttacttcattgttaattatggcggatattattataagt
gattatagctcattacctattgaagcaagcgcacttaataaaccgacacttatttataat
tatgatgaacagcaatatgaaaaagtaagaggattgaatgaattttattatgctattcca
gaacgatacaaaatgagtaatgaagagtcaattatacaagcgatacaggataacgatgag
caatttcaatcttag

Sequence 640
VLLNMVFKPENINSKHIVIMMTFKQDILPITEALCSEGYHVTVIGKKIYQKDINNINHAY
FIPAGNKYIMRHMKVLSKAKVIILDTYYLMMGGYQKKKGQTVIQTWHAAGALKNFGLTDH
QVDLKNKAMVRQYKKVYDATDYYLVGGEKMAQCFIQSFDASPSOMLKFGLPRLTQYFRSN
LKLEQORLKKKYHITNKLAVYVPTYREGQVAQRTIDKENFERHLPNYTLLSHLHPSTVDC
QTSHSIDVTSLLIMADIIISDYSSLPIEASALNKPTLIYNYDEQQYEKVRGLNEFYYAIP
ERYKMSNEESIIQATQDNDEQFQS*

Sequence 641

Contig 0499 pos 1878 1240,

is similar to (with p-value 4.0e-66)
>gp:gp|AF008219|AF008219_3 Borrelia afzelii R-IP3 chromosome
right end, arcA and arcB genes, complete cds. NID: g2697111

atgaaaaatttacgtaacagaagctttttaactttattagacttttcacgacaagaggta
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gaatttttattaacactctccgaagatttgaagecgtgccaaatatatcggcactgaaaag
cctatgctaaaaaataaaaatatcgcgcttctttttgaaaaagattccactagaacacgt
tgcgcattcgaagttgccgcacatgatcaaggtgcacacgtcacttatecttggacctaca
ggttctcaaatgggtaaaaaagaaactgctaaagatacagcacgtgtacttggtggtatg
tatgatggtattgagtaccgaggtttctctcaacgtactgtagaaacattagcgcaatat
tcaggtgttccggtatggaatggattaaccgatgaagatcaccctacacaagtgcttget
gactttttaactgctaaagaagtattgaaaaaagagtatgctgatatcaactttacttat
gttggcgatggacgtaacaatgttgctaacgcattaatgcaaggtgctgeccattatgggt
atgaatttccatcttgtttgtcctaaagaactcaatccgacagaagaattattaaategt
tgcgacgtattgcgacggaaaatggcggtaacattttaa

Sequence 642
MKNLRNRSFLTLLDFSRQEVEFLLTLSEDLKRAKYIGTEKPMLKNKNIALLFEKDSTRTR
CAFEVAAHDQGAHVTYLGPTGSOMGKKETAKDTARVLGGMYDGIEYRGFSQRTVETLAQY
SGVPVWNGLTDEDHPTQVLADFLTAKEVLKKEYADINFTYVGDGRNNVANALMOGAAIMG
MNFHLVCPKELNPTEELLNRCDVLRRKMAVTE*

Sequence 643
Contig 0500 _pos_5053_3860,
is similar to (with p-value 0.0e+00)
>sp:sp|Q07908 | ARGJ_BACST GLUTAMATE N-ACETYLTRANSFERASE (EC 2
.3.1.35) (ORNITHINE ACETYLTRANSFERASE) (ORNITHINE TRANSACETY
LASE) (OATASE) / AMINO-ACID ACETYLTRANSFERASE (EC 2.3.1.1) (
N-ACETYLGLUTAMATE SYNTHASE) (AGS). >gp:gp|L06036}|BACACETYL 2
Bacillus stearothermophilus ornithine acetyltransferase (ar
gJ) and acetylglutamate kinase (argB) genes, complete cds's,
argC gene, 3' end, and argD gene, 5' end. NID: g304133.
atgaatataattaagggaaatattgcaagtcctcttggattttcagctgatggtctgecac
gctggctttaaaaagaaaaaattagactttggttggattgtttcagaagtacctgcaaat
gtagctggtgtatttacaactaataaggtcattgctgcaccattaaaattaacaaaaaac
agcatcgaaaaaagtggtaaaatgcaagctattgttgttaattcaggtattgctaattct
tgtactggtaaacaaggagaaaaagatgcttttaaaatgcaacaactggccgcaaataaa
ttacaaattcaaccagaatatgttggtgtcgcatctactggtgttattggaaaggtgatg
ccaatgtctattctaaagaatggcttttccaaactagttaaaaacggtaatgctgatgac
tttgcaaaagcgatattaacaacggatactcatacaaaaacatgcgttgtaaacgaagaa
tttggtagcgatacagtaacgatggcaggtgtagcaaaagggtcaggaatgatacatcct
aatttggctacaatgctagcatttataacctgtgacgctaacatctcatcacaaacatta
caacaggctttaaaagatgtggttgaagttacattcaatcaaatcactgtagatggtgac
acttcaacaaatgatatggtgcttgtgatgtcaaatggatgtacaaataataacgaaatt
aaaaaagacagcgaagactactataaatttaagcagatgcttctatatattatgaccgat

- ttagcaaaaagtattgcaagggatggcgaaggtgcttctaaattaatagaagtcacggtt

aaaggtgcaaaagaatctagtgctgcaagaatgattgctaaaagtgtggtgggttcaagt
ttagtaaaaaccgcaatttttggcgaagatcctaattggggtagaattattgetgcetgea
ggttatgctaaaacatattttgatattaatcaggtagacatttttataggtaggatacct
gtattaataagatcctcaccagtaaagtacgataaagaagaaattcaagaaataatgagt
gctgaagaaatatcaattcagcttgaccttcatcaagggaattgtgaaggtcaagcatgg
ggatgtgatttatcgtatgactacgttaaaatcaacgcactatacaccacttag

Sequence 644
MNIIKGNIASPLGFSADGLHAGFKKKKLDFGWIVSEVPANVAGVEFTTNKVIAAPLKLTKN
SIEKSGKMQATIVVNSGIANSCTGKQGEKDAFKMQQLAANKLQIQPEYVGVASTGVIGKVM
PMSILKNGFSKLVKNGNADDFAKAILTTDTHTKTCVVNEEFGSDTVTMAGVAKGSGMIHP
NLATMLAFITCDANISSQTLQOALKDVVEVTENQITVDGDTSTNDMVLVMSNGCTNNNET
KKDSEDYYKFKQMLLYIMTDLAKSIARDGEGASKLIEVTVKGAKESSAARMIAKSVVGSS
LVKTAIFGEDPNWGRIIAAAGYAKTYFDINQVDIFIGRIPVLIRSSPVKYDKEEIQEIMS
AEEISIQLDLHQGNCEGQAWGCDLSYDYVKINALYTT*

Sequence 645
Contig 0500 _pos 1725 1258,
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is similar to (with p-value 5.0e-27)
>sp:sp|P49786|BCCP_BACSU BIOTIN CARBOXYL CARRIER PROTEIN OF
ACETYL~-COA CARBOXYLASE (EC 6.4.1.2) (BCCP).
atgaactttaaagaaataaaagaattaatcgaaattcttgatcaatctagtttaactgaa
ataaatattgaagataataaaggtagcgtagttaatttaaaaaaagaaaaagagactgaa
atagttacaccgcaagttactcaacaaccaactcaaccgataaatcatacgcataatgaa
acacaacaaaagccatcacatagctctaaagatgaacaaagtagtgataatgaatacaat
accattaatgcaccaatggttggtacattttataaatcaccttcaccagatgaagaagca
tacgttcaagttggagataaagttacgaatgaaagtactgtttgtatattagaagctatg
aaattatttaatgagattcaagccgaaacaacaggtgaaatcatagaaattttagtagaa
gacggacaaatggtagagtatggccagccgttatttaaggtgaaataa

Sequence 646
MNFKEIKELIEILDQSSLTEINIEDNKGSVVNLKKEKETEIVTPQVTQQPTQPINHTHNE
TQQKPSHSSKDEQSSDNEYNTINAPMVGTFYKSPSPDEEAYVQVGDKVTNESTVCILEAM
KLENEIQAETTGEIIEILVEDGQMVEYGQPLFKVK*

Sequence 647
Contig 0500 pos 0 925,
is similar to (with p-value 6.0e-95)
>sp:sp|P49787|ACCC_BACSU BIOTIN CARBOXYLASE (EC 6.3.4.14) (A
SUBUNIT OF ACETYL-COA CARBOXYLASE (EC 6.4.1.2)) (ACC). >gp:
gplU36245(BSU36245 2 Bacillus subtilis biotin carboxyl carri
er protein (accB) and biotin carboxylase (accC) genes, compl
ete cds. NID: gl055244.
atgggaataaaagatattgctaaagctgaaatgattaaagccaatgtacctgtagtacca
ggaagtgaaggacttattcaaagtatagatgacgctaaaaaaatagctaaaaaaatcggc
tatccagttatcatcaaagccacagcaggtggtggtggaaaaggtattcgggttgcectegt
gatgagaaagaacttgaaactggttaccgtatgacacaacaagaagctgaaaccgegtte
ggaaatggtggtttatacttagaaaaatttatagaaaactttagacatatagagattcaa
attattggcgatacttatggaaacgttatacatttaggtgaacgtgattgtacaattcaa
agaagaatgcaaaagctcgttgaagaagcaccctcaccagttttaagtgaagataaacge
caagaaatgggtaatgctgcaattagagccgcaaaagctgtaaattatgaaaacgcaggt
acaattgaatttatatatgatttagatgataaccaattttatttcatggaaatgaataca
cgtattcaagttgaacacccagtaactgaaatggtaacaggagtagatttagtaaaatta
caactcaaagttgctatgggtgaggcgttaccttttaaacaagaagatatttccattaac
ggtcacgctattgaatttcgaatcaatgctgaaaatccttacaaaaactttatgecatca
ccaggcaagattacccaatatcttgctceccaggecggttttggagtgagaattgaatcagea
tgttatactaattatacgataccaccttactatgactccatggtggcaaaacttatagtt
cacgaacctacacgtgaagaatcaattatgacaggcattcgtgctttaagtgaatatctt
gttttaggtatcgacactaTGATTT

Sequence 648
MGIKDIAKAEMIKANVPVVPGSEGLIQSIDDAKKIAKKIGYPVITKATAGGGGKGIRVAR
DEKELETGYRMTQQEAETAFGNGGLYLEKFIENFRHIEIQITIGDTYGNVIHLGERDCTIQ
RRMOKLVEEAPSPVLSEDKRQEMGNAATRAAKAVNYENAGTIEFIYDLDDNQFYFMEMNT
RIQVEHPVTEMVTGVDLVKLQLKVAMGEALPFKQEDISINGHAIEFRINAENPYKNFMPS
PGKITQYLAPGGFGVRIESACYTNYTIPPYYDSMVAKLIVHEPTREESIMTGIRALSEYL
VLGIDTMIX

Sequence 649

Contig_0501_pos_ 9189 8275,

is similar to (with p-value 0.0e+00)

>gp:gp|U94706|SAU94706_ 2 Staphylococcus aureus strain ATCC 8

325-4 cell wall/cell division gene cluster, yl1lB, yllC, yllD

, PbpA, mraY, murD, divliB, ftsA and ftsZ genes, complete cds
NID: g2149889.

atgttaaacgaaaccattgattatttaaatattaaagaagatggtgtgtatgttgactgt

acgttgggtggagcaggacatgccctctatttacttaatcaattaaatgataaaggtaga
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cttattgcgattgatcaagatttaacagccatagaaaatgcgaaagaagttttaaaagaa
catttgcacaaagtcacttttgttcataacaactttcgagaattaacaaatattttaaat
gaattagaaattgaaaaagtagatggtatttattatgacttaggtgtttcaagcccgcaa
ttggatgtgcctgaaagaggctttagttatcacaatgatgcgaaactagatatgcgaatg
gatcaaacacaatcactttctgcgtatgaagtagttaatcaatggtcttatgaagcatta
gttaggattttctttcgttacggtgaagagaaattttctaaacaaattgcacgcagaatt
gaagcccatcgagaacaacaacctatagaaacaactttagaactagttgatgtcattaaa
gaaggcataccagcgaaagcaagacgaaaagggggacatcctgcgaaacgcgtgttccaa
gctattcgaattgctgtgaatgatgagttatcagcttttgaagattcagttgagcaagece
attgaatgtgtgaaggtcggaggtagaatttcagttattactttccactctttggaagat
cgtttgtgtaaacaaattttccaagagtttgagaaaggtccagacgtaccaagaggtctc
cccgttattectgaagcatatacacctaagttaaaacgagtaaatcgtaaaccgattacce
gctactgatgacgatttaaacgaaaacaatcgagcacgtagcgccaagttacgcgtagcea
gaaatattaaaataa,

Sequence 650
MLNETIDYLNIKEDGVYVDCTLGGAGHALYLLNQLNDKGRLIAIDQDLTAIENAKEVLKE
HLHKVTEFVHNNFRELTNILNELETEKVDGIYYDLGVSSPQLDVPERGFSYHNDAKLDMRM
DOTQSLSAYEVVNQWSYEALVRIFFRYGEEKFSKQIARRIEAHREQQPIETTLELVDVIK
EGIPAKARRKGGHPAKRVFQAIRTIAVNDELSAFEDSVEQAIECVKVGGRISVITFHSLED
RLCKQIFQEFEKGPDVPRGLPVIPEAYTPKLKRVNRKPITATDDDLNENNRARSAKLRVA
EILK*

Sequence 651

Contig 0501 pos 7793 5553,

is similar to (with p-value 0.0e+00)
>gp:gp|ABO07500|AB007500_3 Staphylococcus aureus genes for p
enicillin-binding protein 1, MraY, MurD, partial and complet
e cds. NID: g2463558. >gp:gp|U9%4706|SAU%4706 4 Staphylococcu
s aureus strain ATCC 8325-4 cell wall/cell division gene clu
ster, yllB, yllC, yllD, pbpA, mraY, murD, divlB, ftsA and ft
sZ genes, complete cds. NID: g2149889.
gtgctaaggttttcttatgtaatgattactggccactctaatggtcaagatttaattatg
aaagccaatgagaaatacttagtcaaaaattctcaacaaccagaacgaggtaagatttac
gatcgtaatggtaaagttttagcagaagatgtagaaagatataaacttgttgcagttgtg
gataaaaaagcaagtaaagaaagtaaaaagccgcgacacgtggttgataaaaaaaagaca
gcaaaaaaattagctgaaatcatagatatggacgctgacgaaatagaaaaacgacttaat
aataagaaagcctttcaaatcgaatttggtcagaaaggtactaatttaacttatcaagaa
aaagaaaaaatagagaaaatgaaattacctggtatagcactttacccagaaactgagcga
ttttatcctaatggtaattttgcctcccatttaatagggatggcacagaaagatcctgat
actggtgaattaaatggtgcattaggtgttgaaaaaatatttaatagttatttaaatgga
tcaagaggtgcacttaaatatatacatgatatatggggctacatcgcacctaatacgaag
aaagagcagcaacctaaacgtggagatgatgtacacttaacaattgattctaatatacaa
gtctttgtggaagaagctcttgatgacatggttgaacggtatgctccaaaagatttattt
gcagtagtaatggacgcaaaaactggtgaaatacttgcatatagccaacgtccaactttt
aatcctgaaacaggtaaagattttggcaaaaagtgggcgaacgatttatatcaaaataca
tatgaaccgggctctacttttaaaacatacggcttagctgcagcaattcaagaaggtaaa
ttcaaaccggatgaaaagtataaatcaggtcatagaaatattatgggctctgaaatttcc
gattggaataaaactggttggggacgtatacctatgtcgttaggttttacttattcatca
aatacgttgatgatgcacttacaagatttggttggtgccgataaaatgaaatcttggtat
gaacgctttggatttggcaaaaaaacgggtggtatgtttgatggagaagctgcaggtaat
attggttgggcaaatgaattacaacaaaaaacgtcagcatttggtcaatccacaactgtt
acccctgctcaaatgattcaagcacaatecggetttctttaataaaggaaatatgettaaa
ccatggtttgtaagtagtattgataatccaataactaaaaagaattattactctggtaaa
aaagagtttgtcggtaaaccagtaacggaagaaacagccaataaagttgaagaagaactt
gataaagtagtaaatagtaagaagagtcatgctatgaattatcgcgtaaaaggttatgat
attgaaggtaagacaggaacagcacaagtagctgattcaaatggaggcggttatgttaaa
ggtgaaaatccttactttgtaagecttcatgggggatgcacctaagaaaaatcctaaagtce
attgtctatgcaggtatgagtcttgctcaaaaaaatgatcaagaagcatatgaaatgggt
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gtgagcaaagcatttaaaccaattatggagaatacgctgaaatatttaaatgttggaaaa
tctagtgatacttcatcaaaaactgactatagtaaagtgcctaacgtgcaaggagatgaa
gttcaaaaagcagaggatagcgtcaatgctcaatctcttaaacctattacgattggtaat
ggcaaacagattaaacaacaatcagttaagtcaggtaccaaagtcctaccacacagtaaa
gtaatgttaatgacagacggggaattaacaatgccggatatgaccggatggacaaaggaa
gatgtacttgcttttgaagatttaacgaaacttaaagtttctactaaaggtaatggattt
gtcacgaatcaaagtatctcaaaaggtcaaatcattaaaaataaagataagatagaagtg
tcattatctgctgaagatacggatgatgaccaagagaaaactgatgaggactcttcggat
aacaaatcaaagaaagataaagctgatgaggatcattcaaatacatcttcgtcaactaag
aatgataagtcaaacgccgactcgaaaaatgattctgatgacagcacaaatgaaacatca
ggttctgagagaaataattaa

Sequence 652
VLRFSYVMITGHSNGQDLIMKANEKYLVKNSQQPERGKIYDRNGKVLAEDVERYKLVAVV
DKKASKESKKPRHVVDKKKTAKKLAEI IDMDADEIEKRLNNKKAFQIEFGQKGTNLTYQE
KEKIEKMKLPGIALYPETERFYPNGNFASHLIGMAQKDPDTGELNGALGVEKIFNSYLNG
SRGALKYIHDIWGYIAPNTKKEQQPKRGDDVHLTIDSNIQVEVEEALDDMVERYAPKDLE
AVVMDAKTGEILAYSQRPTFNPETGKDFGKKWANDLYQNTYEPGSTFKTYGLAAAIQEGK
FKPDEKYKSGHRNIMGSEISDWNKTGWGRIPMSLGFTYSSNTLMMHLQODLVGADKMKSWY
ERFGFGKKTGGMFDGEAAGNIGWANELQQKTSAFGQSTTVTPAQMIQAQSAFENKGNMLK
PWFVSSIDNPITKKNYYSGKKEFVGKPVTEETANKVEEELDKVVNSKKSHAMNYRVKGYD
IEGKTGTAQVADSNGGGYVKGENPYFVSFMGDAPKKNPKVIVYAGMSLAQKNDQEAYEMG
VSKAFKPIMENTLKYLNVGKSSDTSSKTDYSKVPNVQGDEVQKAEDSVNAQSLKPITIGN
GKQIKQQSVKSGTKVLPHSKVMLMTDGELTMPDMTGWTKEDVLAFEDLTKLKVSTKGNGE
VTNQSISKGQIIKNKDKIEVSLSAEDTDDDQEKTDEDSSDNKSKKDKADEDHSNTSSSTK
NDKSNADSKNDSDDSTNETSGSERNN*

Sequence 653

Contig 0501 pos 5286 4399,

is similar to (with p-value 0.0e+00)
>gp:gp|ABO07500|AB007500 4 Staphylococcus aureus genes for p
enicillin-binding protein 1, MraY, MurD, partial and complet
e cds. NID: g2463558.
atgaagtttggacaaagtatccgtgaggaagggcctcaaagccatatgaaaaaaacaggt
actcctactatgggtgggcttacatttttaattagtattataattacctctatcattgea
attatctttgtagaccattcaaatccaattattttgttactatttgtaacaatcggtttt
ggtcttattggatttattgatgactatattattgtagttaaaaagaataaccaaggatta
actagtaaacaaaagtttctagcacaaataattattgcagttatattctttgtgctaagt
gatgtatttcaccttgtgcattttacgacagatttgcatattccatttgtgaattttgat
attccgttgtcatttgcttatgtgatatttatcgtcttttggcaagttggtttctcaaat
gctgtaaacttaactgatggtttagatggattggcaactggtttgtcaataataggtttt
gcaatgtatgctgtaatgagttacatgttagattcaccggctattggcatattttgtatt
ataatgattttcgctttactaggtttcttaccttacaatttaaatccagcgaaagtttte
atgggagacacaggaagtcttgctctaggtggtatttttgcaacgatttcaatcatgttg
aatcaagaattatcattaatattaattggttttgtgtttgtagttgagacattatctgta
atgttacaagtagcctcatataaattaacgaagaaacgtattttcaagatgagtcctata
catcaccacttcgaattaagtggttggggtgaatggaaagtagtaacagtattttggacg
gtaggtttaattacgggattaataggtttatggattggagtgcattaa

Sequence 654
MKFGQSIREEGPQSHMKKTGTPTMGGLTFLISIIITSIIAIIFVDHSNPIILLLFVTIGFE
GLIGFIDDYIIVVKKNNQGLTSKQKFLAQIITAVIFFVLSDVFHLVHFTTDLHIPEFVNED
IPLSFAYVIFIVFWQVGFSNAVNLTDGLDGLATGLSIIGFAMYAVMSYMLDSPAIGIFCI
IMIFALLGFLPYNLNPAKVFMGDTGSLALGGIFATISIMLNQELSLILIGEVEVVETLSV
MLOVASYKLTKKRIFKMSPIHHHFELSGWGEWKVVTVFWTIVGLITGLIGLWIGVH*

Sequence 655

Contig 0501 pos 4235 3048,
is similar to (with p-value 0.0e+00)
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>gp:gp|AF009671|AF009671 1 Staphylococcus aureus UDP-N-acety
Imuramoyl-L-alanine : D-glutamate ligase (murD) gene, comple
te cds. NID: g2305091.
atgggcattgaggtaattagcggtagtcatectttttctttattagatgatgatcecctatce
attgtgaaaaacccaggtattccatatactgtatcaattattaaagaagcagcaaataga
gggcttaaaatcttaacagaggttgaacttagctatttaatttctgaggcaccaatcata
gcagttactggaactaacggtaaaactactgtcacttcactaatcggtgatattttccaa
aaaagcgtgttgactggacgactttctgggaatattggttatgtagectcaaaagttgea
caagaagttaaatcagatgagtatttaataacagaattatcatcttttcaattattaggc
attgaagaatataaaccacatatcgctatcattactaatatttattctgcacatttggat
taccatgaaacgttagagaactatcaaaatgctaaaaagcaaatatataaaaatcaaact
aaagatgattatctcatttgtaattatcatcaaagacacctaattgaatcagaaaatcta
gaagcgaaaacattttatttttcaacacagcaagaagttgatgggatatacattaaagat
ggtttcattgtttttaacggcattcgcattattaacactaaagacttagtgctaccagga
gaacataacctggaaaatattttagcagctgttctagcatcaatcattgectggagtgceca
gtcaaagctattgtagatagtcttgttactttttccggtattgatcatagacttcagtat
attggtacaaatcgcacaaataaatattataatgattcaaaagcaactaatactttagct
actcaatttgcgcttaactcttttgatcaaccaattatttggttgtgtggtggattagat
cgtggtaatgaattcgatgaacttattccttatatggaaaatgtacgtgtgatggttgtt
tttggagaaacacaagataaatttgctaaattgggaaatagtcaaggtaagtatgtgatt
aaagcaacagatgtagaggatgctgttgataaaattcaagatatagtcgagccaaatgat
gttgttctattatcaccagcttgtgcaagttgggatcagtatcatacatttgaagaacgt
ggtgagaagtttatcgatagattccgagcgcacttgecatcatactaa

Sequence 656 ‘
MGIEVISGSHPFSLLDDDPIIVKNPGIPYTVSIIKEAANRGLKILTEVELSYLISEAPII
AVTGTNGKTTVTSLIGDIFQKSVLTGRLSGNIGYVASKVAQEVKSDEYLITELSSFQLLG
IEEYKPHIAIITNIYSAHLDYHETLENYQNAKKQIYKNQTKDDYLICNYHQRHLIESENL
EAKTFYFSTQQEVDGIYIKDGFIVENGIRIINTKDLVLPGEHNLENILAAVLASITIAGVP
VKAIVDSLVTFSGIDHRLQYIGTNRTNKYYNDSKATNTLATQFALNSFDQPIIWLCGGLD
RGNEFDELIPYMENVRVMVVEGETQDKFAKLGNSQGKYVIKATDVEDAVDKIQDIVEPND
VVLLSPACASWDQYHTFEERGEKFIDRFRAHLPSY*

Sequence 657
Contig 0501 pos 3038 1620,
is similar to (with p-value 3.0e-89)
>gp:gp|U9%4706]SAUS4706_7 Staphylococcus aureus strain ATCC 8
325-4 cell wall/cell division gene cluster, yllB, yllC, yllD
, PbpA, mra¥Y, murD, divlB, ftsA and ftsZ genes, complete cds
NID: g2149889.
atgctcatggaagagaataaaaatcaacctaataaggagaatatgtcgaataaagacgat
aatgcaactcatttgaatgacagtcacagaaatgaagatttagagctttttagacggaat
aaaaacgctcgccaacgcagaagacgtcgtatagataaccaaagtaaagaaaaggatgct
acgtctacacaatcacagttagaaactaaaccaatggataaatttttagataatcacaag
tcgcataatcaaaacaaagaaataaaaagtgacttaattgaagaaaatgttaatgatgaa
aacgacaatcaaaaaaatattaatgataaattaaatgaccgtattgtccaagaaacaaat
gaaagtcgtcaaagtactgaagacgatgaggaatttctacttgatcatcggagtgaacaa
caacctaaagcctctcgtcattctaaaaagcataaattactaagtaaatttacttctaaa
aaagaaaaggaaacatctacatcgttcaatagtaatgagaaggtaactcaaattaaaccg
cttagtttagaagaaaaaagagccataagacgtaaaaagcaaaaaagaatccaatatacc
attatcacactactcattcttatcattgttctcattttactctatatgtttacaccactg
agtaaaatatcaaatgtaaatgttaaaggtaataacaacgtaagtacgagtaaaataaag
aaagaacttaacgttacttcgcgatcacgaatgtatacttttagtaaaaataaagcgatt
aggaacttaaaacagaatcctttaatcaaagaagttgatattcataaacaattaccaaac
acgttaactgtcaacgtgactgagtaccaaattgtcggtttagaaaaaaataaagataaa
tatgtgccaattatagaagatggtaaagaattaacagaatacaaagatgaagtgtcacat
gatgggcctatcattgatggtttcaaaggagacaaaaaaacacgaattataaaagcttta
tcagaaatgtcacctaaagtgagaaacttaattgcagaggtgagttacgcaccaactaaa
aataaacaaagtcgcataaaaatcttcaccaaagataatatgcaagttattggtgacatt
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acaacgattgcagacaaaatgcaatattatcctcaaatgtcacaatcattaagcagagat
gactctggcgaacttaagacaaatggctatattgatttatcggttggagegtcatttatt
ccttatcaaggttcatcaactgttcaatcgggtacagaacaaaatgtaaccaagtcaaca
caagaagaaaatgatgcaaaagaagaacttcaaaatgtgttgaataaaataaataaacaa
tctaccagtggcgaaggcgactttctggtctgtaactga

Sequence 658
MLMEENKNQPNKENMSNKDDNATHLNDSHRNEDLELFRRNKNARQRRRRRIDNQSKEKDA
TSTQSQLETKPMDKFLDNHKSHNONKEIKSDLIEENVNDENDNQKNINDKLNDRIVQETN
ESRQSTEDDEEFLLDHRSEQQPKASRHSKKHKLLSKFTSKKEKETSTSENSNEKVTQIKP
LSLEEKRAIRRKKQKRIQYTIITLLILIIVLILLYMFTPLSKISNVNVKGNNNVSTSKIK
KELNVTSRSRMYTFSKNKAIRNLKONPLIKEVDIHKQLPNTLTVNVTEYQIVGLEKNKDK
YVPITEDGKELTEYKDEVSHDGPIIDGFKGDKKTRIIKALSEMSPKVRNLIAEVSYAPTK
NKQSRIKIFTKDNMQVIGDITTIADKMQYYPOMSQSLSRDDSGELKTNGYIDLSVGASFI
PYQGSSTVQSGTEQNVTKSTQEENDAKEELONVLNKINKQSTSGEGDFLVCN*

Sequence 659

Contig 0501 pos_1207_863,

putative peptide of unknown function
gtgacaaaccggaggaaggtggggatgacgtcaaatcatcatgccccttatgatttggge
tacacacgtgctacaatggacaatacaaagggtagcgaaaccgcgaggtcaagcaaatcc
cataaagttgttctcagttcggattgtagtctgcaactcgactatatgaagctggaatcg
ctagtaatcgtagatcagcatgctacggtgaatacgttcccgggtcttgtacacaccgcee
cgtcacaccacgagagtttgtaacacccgaagccggtggagtaaccatttggagectagece
gtcgaaggtgggacaaatgattggggtgaagtcgtaacaaggtag

Sequence 660
VTNRRKVGMTSNHHAPYDLGYTRATMDNTKGSETARSSKSHKVVLSSDCSLQLDYMKLES
LVIVDQHATVNTFPGLVHTARHTTRVCNTRSRWSNHLELAVEGGTNDWGEVVTR*

Sequence 661

Contig 0502 pos_1097_1513,

putative peptide of unknown function
atgcatgttggctaccaggcacgcaaaataacatatcaaaatcattcctataagatacac
tttgataatggacatattgttcactctcatactgaaccgattattgcaactggatttgat
gttacccaaaaccctttaatagaacaactatttcaagtacgacaatcagaagttcaatta
acagaattagacgaatctacaaagtttcctaatgtatttttaattggggcgactgtacgt
catcaaaatgccattctttgttatatatataaattcagagcacgttttgcagtattagca
cgcatagtaagcctacgcgaaggcttacctgaagatacatcattaattcagtcgtatcegt
caaaaaaatatgtttctagacgattatagttgttgtgatgtgaattgcacatgttaa

Sequence 662
MHVGYQARKITYQNHSYKIHFDNGHIVHSHTEPIIATGFDVTQNPLIEQLFQVRQSEVQL
TELDESTKFPNVFLIGATVRHONAILCYIYKFRARFAVLARIVSLREGLPEDTSLIQSYR
QKNMFLDDYSCCDVNCTC*

Sequence 663

Contig 0502 pos 1702 2889,

putative peptide of unknown function
atgattaaaaagttagagacttttgttaaggagagcaaagcataccatcctcaatttcac
aatattatttgtggatggtgctttattgtacttatgtttgctttacccatctacttgtct
tatcacgtttcagacggattacaatactacgtgtcacactggttaactaaactatcccaa
atatcattatttcaagaaaataagctacaacatattttattcggtcattatggtgtcatt
tctttaggtacatattcattcgtctgggecgttaccagttgttttcatgattagtttatet
acagctcttatagatataactcatttaaagcattatatcgtttggtctatcgaacctacg
atgatgagacttggtcttcatgaatcagatatcatacccttgttagaaggatttggatgt
aatgctgctgctattactcaagctacacatcaatgtcatcgttgtacaaaagtacaatgt
atgagcttggtaagtttcggaactgcatgtagttatcaaattggtgctacattatcgata
ttcaacgcaagccaccgctcttggttgtttttgeccatacataggcatggttttcttagga
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ggaatcatacataacaaactatggtatagtcatcaaacacctatgacaacacagtctgtt
tttcaacgacaacctgtacgttggcccaaaccaaagctactcttaaaagcagecgtggaaa
agtattcaaatgtttattgtacaagccttacctatttttataggaatttgecttattgta
agtctattgtctcttacgtctattttgacttttatatcaaatgcattcatacctttatta
tggctactagatgtacctacacagcttgcaccaggtattctgttttcaatgatacgtaag
gatgggatgttgttgtttaatatgaatggcggtactttaattcaaagactttccgecatte
caattattgttgctagtcttttttagttcaacatttacagcatgttcagtaacaatgact
atgctcatgcgtcgactcggttcaattctaggaattaaaatgataatgaaacaaatggta
tcgtccacaatttgcecgtcaccatactagccatagcaatgttaagcataactaaaatttca
gacttaggagtgatgttatggaaatcattattatcggtggttttttag

Sequence 664
MIKKLETEFVKESKAYHPQFHNIICGWCFIVLMFALPIYLSYHVSDGLQYYVSHWLTKLSQ
ISLFQENKLOQHILFGHYGVISLGTYSFVWALPVVFMISLSTALIDITHLKHYIVWSIEPT
MMRLGLHESDIIPLLEGEFGCNAAATITOATHQCHRCTKVQCMSLVSFGTACSYQIGATLSI
FNASHRSWLFLPYIGMVFLGGITHNKLWYSHQTPMTTQSVFQRQPVRWPKPKLLLKAAWK
SIQMFIVQALPIFIGICLIVSLLSLTSILTFISNAFIPLLWLLDVPTQLAPGILESMIRK
DGMLLFENMNGGTLIQRLSAFQLLLLVFFSSTFTACSVIMTMLMRRLGSILGIKMIMKOMV
SSTICVTILAIAMLSITKISDLGVMLWKSLLSVVE*

Sequence 665

Contig 0502 pos 2964_3740,

putative peptide of unknown function
atgaatgaatttggaaaaagaagtgttgatggccaacttatagaacatcctgaagtacct
atgagtgaaatcactgaaggatgcatttgttgtgcgatgaaatcagacgtatcacaacaa
ctacatgaactatacttaaaatatcaaccagatatcatctttattgaatgcagtggtgta
gctgaaccactagctgtcgtcgatgcattcttcacacccgtacttgecaccttttatcact
ttaaggagtatggtgggaattattgatgcaagcatgtattcacgaattaaatcttatcca
caagacattgcagctctattttatgaacaacttcgtcattgttcgactttatttgttaat
aaaatagataagatagaggtggaagaaaccgcccgcttgctacgtcaactcgagegtcetce
aatagcgatgccaatattcaagttggtcaatttggagaattaaatttaaaatcactgceta
gagccaacacatataaattcaaatgcatgtggcactttgcatagtaatataaatcatcaa
ttcatcgaaaatcctaggctacaaacaaaagaagaaatgattagtgcgttagataacttg
cctcaagatgtttaccgtgtcaaagggtttgttcegtttttcagatcagcaacacgtttat
ttagtacagtatgcacaaggaaatatagaattatctcccattcaacttaaaaacgatgta
ccattgtacctcattgttataggaaaacatttaaaacaaatacaatttgatttataa

Sequence 666
MNEFGKRSVDGQLIEHPEVPMSEITEGCICCAMKSDVSQQLHELYLKYQPDIIFIECSGV
AEPLAVVDAFFTPVLAPFITLRSMVGIIDASMYSRIKSYPQDIAALFYEQLRHCSTLFVN
KIDKIEVEETARLLRQLERLNSDANIQVGQFGELNLKSLLEPTHINSNACGTLHSNINHQ
FIENPRLQTKEEMISALDNLPQDVYRVKGEVRESDQQHVYLVQYAQGNIELSPIQLKNDV
PLYLIVIGKHLKQIQFDL*

Sequence 667

Contig 0502 pos_ 7308 8495,

putative peptide of unknown function
atgaagaaaaaattaagttatatgattaccattatgcttgcttttacgctaagtttagea
cttggcctatttttcaatagtgctcacgeccgactcgttaccacaaaagaatggtgcaaac
caaaaaacaactaaagtcactgtcagtaataaagacgttccagatgcagttcgcaaactt
gctgaagaacaatatttatctcgtgtagctttattagataaagcttccaaccacaaagca
acatcgtatacacttggtgaaccttttaaaatttataaatttaataaggaaagcgacggc
aattattattatccagtgctcaataaaaaaggagatgtcgtttatgtagtaacaatttct
cctaatccttcaaattctaaagcttcaaaacagcaaaacaattattccattaatgtttet
ccatttctttctaaaatattaaaccaatataaaaatcaaaagataacaattttgactaat
acaaaaggatattttgcacttactgaagatggtaaagtgacacttgtgcttaaaacgcca
cgtaataatgaaaaaacatatgaaaatgccactgaatccactaaacctaaagatttaaat
gattttaaacaaactgcatcagtaacaaaaccaactttagaatatcaaagtacacgaaat
gaaatgtacgcagaatatgtaaatcaattaaagaatttcagaatacgagaaacacaaggg

167



10

15

20

25

30

35

40

45

50

55

WO 01/34809 PCT/US00/30782

tataatagttggtgtgccggctataccatgtcagcactattcaatgccacatataataca
aatcgatataatgcagaatcagtaatgagatatttacatcctaatttaagaggtcacgac
ttccaatttacaggactaacatctaacgagatgcttcgttttggtagatcacaaggcaga
aatactcaatatcttaatagaatgacttcatataatgaagtagaccaattaacaactaat
aatcaaggtatagctgtattaggtaagcgtgttgaatcaagcgatggtattcacgctgga
catgccatggctgtggctggtaatgctaaagttaacaacggacaaaaagtcattttaatt
tggaacccatgggacaatggtctcatgactcaagatgcacatagtaatatcattccagta
tcaaatggcgatcactatgaatggtatgcatcaatttatggttattaa

Sequence 668
MKKKLSYMITIMLAFTLSLALGLFENSAHADSLPQKNGANQKTTKVTVSNKDVPDAVRKL
AEEQYLSRVALLDKASNHKATSYTLGEPFKIYKFNKESDGNYYYPVLNKKGDVVYVVTIS
PNPSNSKASKQONNYSINVSPFLSKILNQYKNQKITILTNTKGYFALTEDGKVTLVLKTP
RNNEKTYENATESTKPKDLNDFKQTASVTKPTLEYQSTRNEMYAEYVNQLKNFRIRETQG
YNSWCAGYTMSALEFNATYNTNRYNAESVMRYLHPNLRGHDFQFTGLTSNEMLRFGRSQGR
NTQYLNRMTSYNEVDQLTTNNQGIAVLGKRVESSDGIHAGHAMAVAGNAKVNNGQKVILI
WNPWDNGLMTQDAHSNIIPVSNGDHYEWYASIYGY*

Sequence 669

Contig 0502 pos_ 15222 15602,

putative peptide of unknown function
gtgatttcatctactggttgttttgttattttttctgttggttcaccttegeccaactttt
tcecectgttaatgggttecttagttgttggtgttgtaattgtttttgttectggttcaccet
ttctgtttaacacgctcttcacctggttttaaatcaggattgaattcacgtttcttgteg
aatggaatttcttccgttgacgtaatcgaatctccatcaactggaccatattttgtcaca
tcatccactggtggtgtgactacttegectgtatcaggatttttaactecctggtttacct
ggaacgtcctcttggctacctttcecggtgegtttggatcaaattcateccttatggectgge
ttgatttcttcgccaccataa

Sequence 670
VISSTGCFVIFSVGSPSPTFSPVNGFLVVGVVIVFVPGSPFCLTRSSPGFKSGLNSRFELS
NGISSVDVIESPSTGPYFVTSSTGGVTTSPVSGFLTPGLPGTSSWLPFGAFGSNSSLWPG
LISSPP*

Sequence 671
Contig 0502 pos 11871 10762,
is similar to (with p-value 2.0e-93)
>sp:sp|P53555|BIOA BACSU ADENOSYLMETHIONINE-8-AMINO-7-OXONON
ANOATE AMINOTRANSFERASE (EC 2.6.1.62) (7,8-DIAMINO-PELARGONI
C ACID AMINOTRANSFERASE) (DAPA AMINOTRANSFERASE). >gp:gp|AFO0
08220|AF008220_ 74 Bacillus subtilis rrnB-dnaB genomic region
NID: g2293135. >gp:gp|U51868|BSU51868_2 Bacillus subtilis
biotin biosynthetic operon genes, complete and partial cds.
NID: gl277024. >gp:gp!Z99119|BSUB0016 96 Bacillus subtilis c
omplete genome (section 16 of 21): from 2997771 to 3213410.
NID: g2635411.
atgctattaggttcgtctaatattccatcgattgagctageccgaacagttagtcaaatta
acaccagatagattacaaaaagtgttttactctgatacagggagtgcgtcggtagagatt
gctattaagatggcttatcaatattggaagaatatcgatgctgaacgatatgcgaagaag
aataaatttcttacattacatcatggatatcatggagatacaataggttctgttagegtt
ggtggtatcgatagtttccacaaaatttttaaagaccttatttttgaaaatatacagata
gaaacaccgtgtttatataaaagtaagtaccgcaatgaagcggaaatgcttaattcaata
ctgaatcaaattgaaaatatattatctgagagaaatgatgaaatagtaggatttattcta
gagccacttatacaaggtgcaacaggtttattcgttcatccgecatggttttttgaaaget
gtagaacagttatgtagaaaatatgatgtattactaatttgtgatgaagtagcggttggt
ttcggacgtacgggagaaatgtttgcttgtaaccatgaagatgtacaaccagatattatg
tgtctgggtaaggcgattacaggtggttatttaccgttagcggcaactttaacatctcaa
aagatatatgatgcttttttaagtcagagtcacggtaagaatacgtttttccacggtcat
acatatacaggtaatcagttagtttgttccgtagcacttgagaatattaatctttttaaa
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aagaagcatctgattgggcacattcaaaagacatctcaaacattaaagcaacgcttagag
gcacttcaacctcataaaaatattggagatattagagggcggggattaatgtatggtgtg
gaattagttgaaaacaaatcaacgcagacaccactcgatattccaactgtagaactgatt
atacatcgatgtaaagagaatggattgatgattcgtaatttggaaaatgtcatcactttc
gtacctattttaagtatgtctaataaagaaattaaaaaaatggttaaaattttcaacaaa
gccttacatcaaacattgggtaagaagtaa

Sequence 672
MLLGSSNIPSIELAEQLVKLTPDRLQKVEFYSDTGSASVEIAIKMAYQYWKNIDAERYAKK
NKFLTLHHGYHGDTIGSVSVGGIDSFHKIFKDLIFENIQIETPCLYKSKYRNEAEMLNSI
LNQIENILSERNDEIVGFILEPLIQGATGLEFVHPHGFLKAVEQLCRKYDVLLICDEVAVG
FGRTGEMFACNHEDVQPDIMCLGKAITGGYLPLAATLTSQKIYDAFLSQSHGKNTFFHGH
TYTGNQLVCSVALENINLFKKKHLIGHIQKTSQTLKQRLEALQPHKNIGDIRGRGLMYGV
ELVENKSTQTPLDIPTVELITIHRCKENGLMIRNLENVITFVPILSMSNKEIKKMVKIFEFNK
ALHQTLGKK*

Sequence 673
Contig 0502 pos_9610_8939,
is similar to (with p-value 2.0e-30)
>sp:sp|P53559|BIOW_BACSU 6-CARBOXYHEXANOATE--COA LIGASE (EC
6.2.1.14) (PIMELOYL-COA SYNTHASE). >gp:gplU51868|BSU51868 1
Bacillus subtilis biotin biosynthetic operon genes, complete
and partial cds. NID: gl277024.
atgcgtgcaagccacgaagatattcatattagtggtgctgaaacaatgtgtgaatttgag
gatttagaaaattatttaaaaaaatattttaataaagcatttaatcatgaaaatggaaat
atagatttcttaaatttgaaaattgaaaaggttaaggcaccgattcaaacgttagtagca
ttaccagtggttgaaaatctaaacgatactttaacacaattagcaaaacaaacaggtgtt
tctgaatatgcgctaaacaaagggttagaatttataaaaaatgatattacttatactgga
gccattattctatctgcacaaaccggacaacgacttgatagcactgaacaacgaggtatce
agggtaacacaattagcatttaaaacatgcaaatgtaatggagaaatatcagaaagagta
aaagatgcacgtgcacttgcaacttgtatcaatgcatttgaaggtgtaaaggcagaacta
tgtgtatcagacgatttgcattacacgactggatattttgecgtcgectaagttaggatat
cgtagaatctttaatattaaagaaaaaggtacgcgtcacggaggaagaattatcttegta
gacgaagaaataaatttaaatgaatatgtttcctttttagaaacagtacctaaagaaatc
atagaaaaataa :

Sequence 674
MRASHEDIHISGAETMCEFEDLENYLKKYFNKAFNHENGNIDFLNLKIEKVKAPIQTLVA
LPVVENLNDTLTQLAKQTGVSEYALNKGLEFIKNDITYTGAIILSAQTGQRLDSTEQRGI
RVTQLAFKTCKCNGEISERVKDARALATCINAFEGVKAELCVSDDLHYTTGYFASPKLGY
RRIFNIKEKGTRHGGRIIFVDEEINLNEYVSFLETVPKEIIEK*

Sequence 675

Contig 0502 pos 6828 4888,

is similar to (with p-value 0.0e+00)
>gp:gp|AF090142|AF090142 1 Staphylococcus epidermidis lipase
precursor (gehD) gene, complete cds. NID: g3789931.
gtgatttttttgaaaaataataatgaaacaagaagatttagcattaggaagtacacggtg
ggagtcgtgtcaatcattactgggattacaatatttgtcagtggtcagcatgctcaaget
gctgaaatgacacaatcatcatcagattttaacgaacagtcacaacaaacagaacaagtt
gaacacaaagaagatacaactcatttatcatacgaattgaatcaagagggtgacacagcect
agccaatcaaagactaatcaagagaaccaatctgatgaaaatgtacaaaaaaagaataat
caaactcaacaagattcaacacaaacgtcaccattaaatgaccaagaacaaactttaaag
gggcaacaatcaaaagacaatcatgttaccccaaattcacgtcaggatacatatccaaaa
ggccaaaatcaagatgataaaggcaaacaacagtttaaagataatcaacactcacaaaca
gaacatcaacctaatactcaaaaccaaaataatgatcaagattcatcagataaaaagcaa
cacccatctgatcaaactcaagccccatcttcaaaaggaacacaacctaaacaatcacag
tctataggagatagagataaaacagtaaaacaaccatcttctaaagtacacaaaataggt
aatacaaaaactgataaaacagttaaaacaaatcaaaaaaagcaaacatcattaacttca
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ccacgcgttgtgaaatcaaaacaaactaaacatatcaatcaacttactgcgcaagctcaa
tataaaaatcaatatccagtcgtgtttgtacatggatttgtaggtttagtcggtgaagat
tcattcagcatgtacccaaattattggggtggtactaaatataacgtgaaacaagaactt
acaaaattaggttaccgagttcacgaagccaatgtaggagcatttagcagcaattatgac
cgtgctgttgaactgtattattatattaaaggtggaagagtagattatggtgcagcacat
gctgcaaaatatggtcacaagcgttatggcagaacatatgaaggcatcatgectgattgg
gaaccaggtaaaaagatacatcttgttggacatagtatgggtggccaaacgatacgcttg
atggaacattttttaagaaatggaaatcaagaagaaatagattatcaacgtcaatatggt
ggtacggtatctgatttgtttaaaggtggacaagataacatggtgtctacgattactaca
ttaggaacacctcataatggcacacctgctgcagataaactagggtcgactaaatttatc
aaagatacaattaatagaattggaaaaattggtggaactaaagcgctcgatttagaacta
ggtttttctcaatggggcttcaaacagaaacctaatgaatcatatgctgaatatgcaaaa
cgtatagcgaatagtaaagtttgggagactgaagatcaggctgtaaatgatttaacaact
gttggagcagaaaagttaaaccaaatgacgacattgaatcctaatatcgtctatacatca
tatacaggtgctgcaacacatactggaccattaggcaatgaagtgccgaatattagacaa
ttcccactattcgatttaacaagtcgtgtgataggtggagatgataataaaaatgtcaga
gtaaatgatggcatagtacctgtgtcttcttcactacatccaagtgatgaagcatttaag
aaggtaggtatgatgaacctagcaactgacaagggtatttggcaagtgagacccgtacaa
tatgattgggatcatctagatttagtcggcttagatactactgattataagcgaactgga
gaagaattaggtcaattctatatgagtatgataaataatatgttgaaagtcgaagagtta
gatggtattacacgtaagtag

Sequence 676
VIFLKNNNETRRFSIRKYTVGVVSIITGITIFVSGQHAQAAEMTQSSSDENEQSQQOTEQV
EHKEDTTHLSYELNQEGDTASQSKTNQENQSDENVQKKNNQTQODSTQTSPLNDQEQTLK
GQOSKDNHVTPNSRQDTYPKGONQDDKGKQQFKDNQHSQTEHQPNTQNQNNDQDSSDKKQ
HPSDOTQAPSSKGTQPKQSQSIGDRDKTVKQPSSKVHKIGNTKTDKTVKTNQKKQTSLTS
PRVVKSKQTKHINQLTAQAQYKNQYPVVEFVHGEVGLVGEDSFSMYPNYWGGTKYNVKQEL
TKLGYRVHEANVGAFSSNYDRAVELYYYIKGGRVDYGAAHAAKYGHKRYGRTYEGIMPDW
EPGKKIHLVGHSMGGQTIRLMEHEFLRNGNQEEIDYQRQYGGTVSDLEKGGQODNMVSTITT
LGTPENGTPAADKLGSTKFIKDTINRIGKIGGTKALDLELGEFSQWGFKQKPNESYAEYAK
RIANSKVWETEDQAVNDLTTVGAEKLNQMTTLNPNIVYTSYTGAATHTGPLGNEVPNIRQ
FPLFDLTSRVIGGDDNKNVRVNDGIVPVSSSLHPSDEAFKKVGMMNLATDKGIWQVRPVQ
YDWDHLDLVGLDTTDYKRTGEELGQFYMSMINNMLKVEELDGITRK*

Sequence 677

Contig 0502 _pos_4703_3888,

putative peptide of unknown function
atgtatacaataatagagagatgtgaaaagatgaaatattatgggaagtgcatttcttac
ataagcattttaatattaacgttttttattggcggatgtggatttatgaataaagaaaat
aataaagaagcggaaattaaagaaaattttaataaaacattaagtatgtatccaattaaa
aatttagaagatttatacgataaagaaggctatcgtgatgaagaatttgaaaaagaggac
aaagggacatggattattaattcagaaatgaatattcagaaaaaagatcaagcgatgaaa
tctagaggtatggttttgtatatgaatagaaatactagaaagacgactggtcatttttat
acaaatataattacagaagataaaaaagggagagtgcacagtaaagataaagaatatccg
gttcgccttaaaaacaataaaattgaaccgactaaacctatcgccgatgaaaaattaaaa
aatgaaattaaaaactttcagtttttctctcaatatgggaattttaaaaatttaaaagac
tacaagaatggaaatgtgtcttataacccaaacgtaccaagctattcggcagagtaccaa
ttaagtaatgaagatgacaatgtgaagcaactcagaaagaggtatgatattccgattaag
agagctcctaaactaatattaaaaggggacggtgaccttaaaggttcatctataggttat
aaagatatcgagttttcttttgtcgacaataaagaagaaagcgtctactttgecggatagt
ttggaatttaatccaagtgaggtaaataatgagtag

Sequence 678
MYTIIERCEKMKYYGKCISYISILILTFFIGGCGFMNKENNKEAEIKENFNKTLSMYPIK
NLEDLYDKEGYRDEEFEKEDKGTWIINSEMNIQKKDQAMKSRGMVLYMNRNTRKTTGHFY
TNIITEDKKGRVHSKDKEYPVRLKNNKIEPTKPIADEKLKNEIKNFQFFSQYGNFKNLKD
YKNGNVSYNPNVPSYSAEYQLSNEDDNVKQLRKRYDIPIKRAPKLILKGDGDLKGSSIGY
KDIEFSFVDNKEESVYFADSLEFNPSEVNNE*
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Sequence 679
Contig_0503_pos_4433_ 4828,
is similar to (with p-value 6.0e-30)
>sp:sp|Q02499|KPYK BACST PYRUVATE KINASE (EC 2.7.1.40) (PK).
>pir:pir|S297831S529783 pyruvate kinase (EC 2.7.1.40) (versi
on 2) - Bacillus stearothermophilus >gp:gp|D13095|BACPK 3 B.
stearothermophilus phosphofructokinase and pyruvate kinase
genes. NID: g285620.
atgcctttttctaaacctataattgcgcttggtgaagtaataccattttcttcetgtaatt
agacctatagctttttcaacatatggtactaatgtttcatcaacagaatttgtaataata
actttatcagataaatctttaccttctaaatcactagcactatctgcgacaattgcatgg
cctacaacagatcctctaccaacaccttggectttagcaatctcatcacctactaagtgg
attttcatcatatttgtagttcctttttcteccagtaggtacaccagcagtaataataatt
aaatctccgtttgaaactctaccagtttctactgectgttgectacagcattatttagtaaa
gcatcagttgttttacgtccttctttaacgacctga

Sequence 680
MPFSKPIIALGEVIPFSSVIRPIAFSTYGTNVSSTEFVIITLSDKSLPSKSLALSATIAW
PTTDPLPTPWPLAISSPTKWIFIIFVVPFSPVGTPAVIIIKSPFETLPVSTAVATALESK
ASVVLRPSLTT*

Sequence 681
Contig 0503 _pos_4881 5186,
is similar to (with p-value 4.0e-31)
>sp:sp|P43659|SMPB_ENTFA SMALL PROTEIN B HOMOLOG. >gp:gp|M90
060 | STRATPASEA 1 Streptococcus faecalis H+ ATPase a (atpB),b
(atpF),c (atpE),alpha (atpA), beta (atpD),gamma (atpG),delt
a (atpH),and epsilon (atpC) subunits, complete cds. NID: gl5
3565.
gtgagacgaggcgaaatgtacctgaataatatgcatattgcaccatatgaagaagggaac
cgttttaatcatgaccctttacgtacacgtaaattactcttgcacaaaaaagaaattcaa
aaattaggtgagcgtacacgagaaataggttattctattattccgttgaagttatattta
aaacatggtcaatgtaaagttttattaggcgttgctagaggtaaaaagaaatacgacaaa
cgtcaagcacttaaagaaaaagcggtaaaacgagatattgatcgcgcagttaaageccgt
tattaa

Sequence 682
VRRGEMYLNNMHIAPYEEGNRFNHDPLRTRKLLLHKKEIQKLGERTREIGYSIIPLKLYL
KHGQCKVLLGVARGKKKYDKRQALKEKAVKRDIDRAVKARY *

Sequence 683

Contig_ 0503 pos_ 2851 1928,

putative peptide of unknown function
atgaagcctaaagtattgttagcaggtggcaccggctatattggtagatatttaagtcga
gtcattgaacatgatgctcaattatttgctttatctaaatatcccaaacctgacaaagga
tctacgaacaaaatcacatggttaaaacgcgatatatataatcataaagatgtagttgaa
gctatgaaaggtatagacattgcggtatattatttagatccaactaaacattctgectaaa
ttaacacatgcaacagcacgagatttaaactttatagcggcagataactttggtagagcet
gcatcaataaataagctgaaaaagattgtgtatattccggggagecgtcatgataatgaa
gctattgaacgtttaggcgecttatggecgtaccagttgattgtacggatgttgaagtgaaa
cgtcctcatattaacgtagaattacaaacagctaaatatgatgatgttcgaacagecgatg
aagatgattttaccaaagaaatggacgctcaatcaacttgtagactattttagtaggtgg
ttagatgagacaaaaggaacttttgtacatactcaaaaacaagatcatcactacatcatt
tacaataggaacattaaaagacctttagctattttcaaaatggttaatacaacagaagat
ataattacattacatcttgttgatggtaaattgatgaaacctaaatcaaagaagcaagca
aaattagaatttagacttcttaaaggaacacgtttaattatggttcatttatacgattat
‘atccctagattattttggccaatttactatttcatacaagcaccgattcaaggacttett
atgagaggttttgaaattgattgtagaattaagcattatcaaggtcgcattcaatcaggt
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gagaagattaaatatactaaataa

Sequence 684
MKPKVLLAGGTGYIGRYLSRVIEHDAQLFALSKYPKPDKGSTNKITWLKRDIYNHKDVVE
AMKGIDIAVYYLDPTKHSAKLTHATARDLNFIAADNFGRAASINKLKKIVYIPGSRHDNE
AIERLGAYGVPVDCTDVEVKRPHINVELQTAKYDDVRTAMKMILPKKWTLNQLVDYFSRW
LDETKGTEVHTQKQDHHYIIYNRNIKRPLAIFKMVNTTEDIITLHLVDGKLMKPKSKKQA
KLEFRLLKGTRLIMVHLYDYIPRLFWPIYYFIQAPIQGLLMRGFEIDCRIKHYQGRIQSG
EKIKYTK*

Sequence 685

Contig_0503_pos_1660_1235,

is similar to (with p-value 3.0e-21)
>sp:sp|P42421|YXDJ_BACSU HYPOTHETICAL 26.6 KD SENSORY TRANSD
UCTION PROTEIN IN IDH 3'REGION. >gp:gp|D14399|BACIOLO 11 Bac
illus subtilis 15 kb chromosome segment contains the iol ope
ron. NID: g709980. >gp:gp|Z299124|BSUB0021 70 Bacillus subtil
is complete genome (section 21 of 21): from 3999281 to 42148
14. NID: g2636442.
atggatcaagtgatgagtatggaacttggtgcagatgattatatgcaaaaaccattttat
acaaacgtcttaattgctaagctacaagctatttatagacgcgtttatgaatttggagtt
gaagaaaagagaacgttaagttggcaagacgctactgtggatttatcaaaagatagtatt
caaaaagatgataaaactatctttttgtctaaaacagagatgattattttagagatgtta
atcaataaacgtaatcaaatcgtgacacgagacactctcattactgctttgtgggatgat
gaagcttttgttagtgataatactttaacagttaatgttaatagattaagaaaaaaatta
tcagaaattgacatggatagtgcaattgaaaccaaagttggtaaaggatacttagctcat
gaataa

Sequence 686
MDQVMSMELGADDYMQKPFYTNVLIAKLQAIYRRVYEFGVEEKRTLSWQDATVDLSKDST
QKDDKTIFLSKTEMIILEMLINKRNQIVTRDTLITALWDDEAFVSDNTLTVNVNRLRKKL
SEIDMDSAIETKVGKGYLAHE*

Sequence 687

Contig 0503 pos 831 202z,

putative peptide of unknown function
atgaaattattgatagatcaagagaatgatgatcagcgtaagcgagcgttattatttgaa
tggtctcgtattaatgagatgttagataagcaattatatttaacaaggcttgaaacacat
catcgtgatatgtattttgattatatttcattaaagagaatggttatagatgaaatacaa
gttactcgacatatcagtcaggcaaaagggataggttttgaattagattttaaagacgaa
caaaaggtttatacagatgttaaatggtgccgtatgatgattaggcaagttctatctaac
tctttgaaatatagtgataattctacaataaatttaagtggttataacatagaaggacac
gttgttttaaaaattaaagactacggtcgtggaattagtaaaagagatttaccacgtata
tttgatagaggatttacttctacaacagaccgcaacgatactgcgtcttctggtatggga
ttataccttgtacaaagcgtgaaagaacaacttgggattgaagttaaagttgattcaata
gtggggaaaggaacaacgttttatttcattttcccacaacaaaatgaaatcattgagcge
atgtctaaagtgacaagattgtcattttaa

Sequence 688
MKLLIDQENDDQRKRALLFEWSRINEMLDKQLYLTRLETHHRDMYFDYISLKRMVIDEIQ
VTRHISQAKGIGFELDFKDEQKVYTDVKWCRMMIRQVLSNSLKYSDNSTINLSGYNIEGH
VVLKIKDYGRGISKRDLPRIFDRGFTSTTDRNDTASSGMGLYLVQSVKEQLGIEVKVDSI
VGKGTTFYFIFPQONEITERMSKVTRLSFE*

Sequence 689

Contig 0505 pos 3663 4214,

is similar to (with p-value 3.0e-56)
>gp:gp|AF012285|AF012285 31 Bacillus subtilis mobA-nprE gene
region. NID: g3282109. >gp:gpl|Z299111|BSUB0008_ 128 Bacillus
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subtilis complete genome (section 8 of 21): from 1394791 to
1603020. NID: g2633699.
atgataacaatgaaagatattataagagatggtcatccaacacttcgtgaaaaagcgaaa
gaattaagcttcccactttctaacaatgataaagaaacattgcgcgcaatgcgtgaattt
ctaatcaatagtcaggatgaagaaaccgcaaaacgttatggtttacgttctggcgtaggt
ttagctgctccacaaattaatgaaccaaaacgtatgattgctgtctacttacctgatgat
ggaaacggtaaatcgtatgattatatgctcgtaaatcctaaaataatgagttacagtgta
caagaagcttatttaccaactggcgaaggttgtctaagtgttgatgaaaacatcccaggt
ttagtgcatcgtcatcatagagtcactattaaagctcaagatattgatggaaatgatgtt
aaattacgtctcaaaggctatcctgcaattgtatttcaacacgaaattgatcatctaaat
ggcattatgttttatgattatattgatgccaatgaacctctaaaaccacatgaagaggcec
gtagaagtctaa

Sequence 690
MITMKDIIRDGHPTLREKAKELSFPLSNNDKETLRAMREFLINSQDEETAKRYGLRSGVG
LAAPQINEPKRMIAVYLPDDGNGKSYDYMLVNPKIMSYSVQEAYLPTGEGCLSVDENIPG
LVHRHHRVTIKAQDIDGNDVKLRLKGYPAIVFQHEIDHLNGIMFYDYIDANEPLKPHEEA
VEV*

Sequence 691

Contig 0505 pos_5404_6018,

is similar to (with p-value 1.0e-66)
>sp:sp|Q45493|YKQC BACSU HYPOTHETICAL 61.5 KD PROTEIN IN ADE
C-PDHA INTERGENIC REGION. >gp:gp|AF012285|AF012285 29 Bacill
us subtilis mobA-nprE gene region. NID: g3282109. >gp:gplz299
111}{BSUB0008_ 125 Bacillus subtilis complete genome (section
8 of 21): from 1394791 to 1603020. NID: g2633699.
atggctcaattaggtcatgaaggtgtgttgtgcttactatcagactcaacaaacgcacta
gttccagattttactttaagtgaacgtgaagttggacagaatgtcgataaaattttcaga
aattgtaaggggcgtattatctttgcaacttttgecttctaatatttatcecgtgttcageaa
gcagttgaagcagcaattaaatataatcgtaaaatcgttacatttggacgttcaatggaa
aacaatatcaaaattggtatggaactaggatatatcaaagcgccaccagaaacgtttata
gaacctaataaaataaatagtgtacctaaacacgagttactcattctttgtactggttcet
caaggtgaacctatggctgcattatcaagaattgcaaatggtacacataagcaaataaaa
attataccggaagacactgtagtatttagttcttcgectattccaggtaacactaagagt
atcaatcgtacaattaatgcgttgtacaaagctggtgcagatgtgattcatagtaaaatt
tcaaacatcttgcacaattttagatgctacttegtttccccatatacaagectttttcaat
actttggttatctag

Sequence 692
MAQLGHEGVLCLLSDSTNALVPDFTLSEREVGONVDKIEFRNCKGRIIFATFASNIYRVQQ
AVEAATKYNRKIVTFGRSMENNIKIGMELGYIKAPPETFIEPNKINSVPKHELLILCTGS
QGEPMAALSRIANGTHKQIKIIPEDTVVFSSSPIPGNTKSINRTINALYKAGADVIHSKI
SNILHNFRCYFVSPYTSFEFNTLVI¥*

Sequence 693

Contig 0505_pos_3483_2857,

putative peptide of unknown function
atgaattttaaaaagactgtagcaattgtcctaacgtcagcagtgttattagctggatgt
actatagataaaaaagaaattaaaaaatatgatgatcaagtacaaaaagctatggaccaa
gagaaaaccgttaatcaagtaagtaaaaaaataaacgaattagaagagaaaaagcaaaaa
ttatttaaaaaggtaaatgataaagatcaaagcacacgtaaaaaagcagctgaagatata
gttgaaaatgtaaaacaaagacaaaaagaatttgaaaaagaagagaaggctctagataat
tctgaaaaagcatttaaacaagccaagcaatatcttgaacatgtagaaaacaaagcaaag
aaaaaagaagttgaacaacttgatagtgctattaaagaaaaatataaatcacatgatgct
tatgcaaaggcttacaaaaaagcacttaataaggaaaaagaactgttttcttatttgaat
gaagataatgcaacacaatcggaagtagacggaaaatcgaaagatctttctaaagcatat
aaagaaatgaataataaatttaatgcttactcaaaagccattgagaaagtaaaaagagaa
aaacaagatgtagaccaattaaaataa ’
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Sequence 694
MNFKKTVAIVLTSAVLLAGCTIDKKEIKKYDDQVQKAMDQEKTVNQVSKKINELEEKKQK
LFKKVNDKDQSTRKKAAEDIVENVKOQROKEFEKEEKALDNSEKAFKQAKQYLEHVENKAK
KKEVEQLDSAIKEKYKSHDAYAKAYKKALNKEKELFSYLNEDNATQSEVDGKSKDLSKAY
KEMNNKFNAYSKAIEKVKREKQDVDQLK*

Sequence 695
Contig 0505 pos_2686_1574,
is similar to (with p-value 0.0e+00)
>pir:pir|S10798 | DEBSPF pyruvate dehydrogenase (lipoamide) (E
C 1.2.4.1) alpha chain - Bacillus stearothermophilus >gp:gp|
X53560|BSPDMC_3 B. stearothermophilus pdhA, pdhB, pdhC, pdhD
genes for pyruvate dehydrogenase multienzyme complex (E.C.
numbers 1.2.4.1, 2.3.1.12, 1.8.1.4). NID: g40038.
atggctcctaagttacaagcccaattcgatgcagttaaagttttaaatgagactcaatcg
aaatttgaaatggttcaaattttggatgaagacggaaatgtcgttaatgaagacttagta
cctgatttaacagacgaacaattagtggaattaatggaaagaatggtatggactagaatt
cttgatcaacgttctatttcgttaaatagacaaggacgtttaggtttctatgcaccaaca
gcaggacaagaagcttcacaattagcatctcagtatgctttagaaagtgaagacttcatt
ttacctggttatcgtgatgtgcctcagattatttggcatggettacctcttacagacgea
ttcttattctcaagaggacacttcaaaggtaaccaattccctgagggagttaatgecactt
agccctcaaattattatcggtgcacaatatattcaaactgeccggtgtagegtttggactt
aaaaaacgtggcaaaaatgcagtcgcaattacttatacaggtgatggtggttcatcacaa
ggtgacttctatgaaggaattaactttgcatctgcatacaaagcacctgecaatttttgta
attcaaaacaataactatgccatctctacaccacgtagtaaacaaacagctgcagaaaca
ttagcacaaaaggctatttcagttggtatccctggaattcaagttgatggtatggatget
ttagctgtttatcaagcaacattagaagcacgtgaacgtgcagtagcaggagaaggtcect
actgttatcgaaactttaacttatcgttatggaccacatactatggctggtgatgatcect
actcgttatagaacttcagatgaagatgctgaatgggagaaaaaagacccattagtacgt
ttcagaaaatatttagaagctaaaggtctttggaatgaagacaaagaaaatgaagtggtt
gaacgtgcaaaatctgaaataaaagcagctattaaagaggctgacaatacagaaaaacaa
actgttacttctctaatggatatcatgtatgaagaaatgcctcaaaatttagcagaacaa
tatgaaatttacaaagagaaggagtcgaagtaa

Sequence 696
MAPKLQAQFDAVKVLNETQSKFEMVQILDEDGNVVNEDLVPDLTDEQLVELMERMVWTRI
LDQRSISLNRQGRLGFYAPTAGQEASQLASQYALESEDFILPGYRDVPQIIWHGLPLTDA
FLESRGHFKGNQFPEGVNALSPQITIGAQYIQTAGVAFGLKKRGKNAVAITYTGDGGSSQ
GDFYEGINFASAYKAPAIFVIQNNNYAISTPRSKQTAAETLAQKAISVGIPGIQVDGMDA
LAVYQATLEARERAVAGEGPTVIETLTYRYGPHTMAGDDPTRYRTSDEDAEWEKKDPLVR
FRKYLEAKGLWNEDKENEVVERAKSEIKAAIKEADNTEKQTVTSLMDIMYEEMPONLAEQ
YEIYKEKESK*

Sequence 697

Contig 0505 pos 1570 593,

is similar to (with p-value 0.0e+00)

>pilr:pir|C36718|C36718 pyruvate dehydrogenase (lipoamide) (E
C 1.2.4.1) E1 beta chain precursor - Bacillus subtilis >gp:g
plAF012285|AF012285 34 Bacillus subtilis mobA-nprE gene regi
on. NID: g3282109. >gp:gp|M57435|BACPYDHY 3 B.subtilis pyruv
ate dehydrogenase complex genes, complete cds; PAL-related 1
ipoprotein (slp) gene, complete cds, lysine decarboxylase (c
ad) gene, partial cds. NID: gl43375. >gp:gpl2z99111|BSUB0008
131 Bacillus subtilis complete genome (section 8 of 21): fro
m 1394791 to 1603020. NID: g2633699.
atggcacaaatgacaatggttcaagcgattaacgatgcgcttaaaagtgaactcaaaaga
gacgaagacgttttagttttcggtgaagacgttggtgttaacggtggtgtattcegtgtt
actgaaggtttacaaaaagaatttggcgaagatcgagtatttgatacaccattagcagag
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tctggaattggtgggcttgcactaggcttagcagtgactggecttccgtecctgttatggaa
attcaattcttaggattcgtttatgaagtatttgacgaagtagctggtcaaattgectcgt
actcgtttccgttcaggtggaactaaaccagcgcectgttacaattcgtacaccttttggt
ggtggcgtccacactccagagttgcatgctgataatttagaaggtatcttagctcaatca
cctggtttgaaagtagttattccatcaggtccttatgatgctaaaggattattaatttct
tctattcaaagtaatgatccagttgtatatctagaacatatgaaattatategttcttte
cgtgaagaggttcctgaagaagaatacaaaattgacattggaaaagccaatgttaaaaaa
gaaggtaatgatattactctaatatcttacggggcaatggtacaagaatcactaaaagct
gctgaagagttagaaaaagatggttattcagttgaagttattgacttacgtactgtacaa
ccaattgatatagatactttagtagcatcagttgagaaaactggacgtgctgtagttgta
caagaagcacaacgtcaagctggtgtgggtgcacaagtggcagcagaattagcagagcga
gcaattctttcattagaagctccaatagctcgagtageccgcatcagatacaatttatcca
tttactcaagctgaaaacgtttggttaccaaataaaaaagatattatagagcaagctaag
gcaactttagaattctaa

Sequence 698
MAQMTMVQAINDALKSELKRDEDVLVFGEDVGVNGGVFRVTEGLOQKEFGEDRVEDTPLAE
SGIGGLALGLAVTGFRPVMEIQFLGFVYEVFDEVAGQIARTRFRSGGTKPAPVTIRTPEG
GGVHTPELHADNLEGILAQSPGLKVVIPSGPYDAKGLLISSIQSNDPVVYLEHMKLYRSF
REEVPEEEYKIDIGKANVKKEGNDITLISYGAMVQESLKAAEELEKDGYSVEVIDLRTVQ
PIDIDTLVASVEKTGRAVVVQEAQRQAGVGAQVAAELAERAILSLEAPIARVAASDTIYP
FTQAENVWLPNKKDIIEQAKATLEF*

Sequence 699

Contig 0505_pos_462_151,

is similar to (with p-value 8.0e-44)
>sp:splQ59821|0DP2 STAAU DIHYDROLIPOAMIDE ACETYLTRANSFERASE
COMPONENT (E2) OF PYRUVATE DEHYDROGENASE COMPLEX (EC 2.3.1.1
2). >pir:pir|S19722(S19722 dihydrolipoamide S-acetyltransfer
ase (EC 2.3.1.12) chain E2 - Staphylococcus aureus >gp:gp|X5
8434 | SAPDHDNA 2 S.aureus pdhB, pdhC and pdhD genes for pyruv
ate decarboxylase, dihydrolipoamide acetyltransferase and di
hydrolipoamide dehydrogenase. NID: g48871.
gtggcatttgaatttagattacccgatatcggggaaggtatccacgaaggtgaaattgtt
aaatggtttattaaagccggcgatacaattgaagaagatgatgtattagcagaagttcaa
aatgataaatctgtagtagaaattccttctccagtaagtggtactgttgaagaagtgtta
gtagatgaaggaacagtggcagtagtaggagatgtcatcgttaaaattgatgcacctgat
gcagaagaaatgcaatttaaaggtcatggcgatgatgaggattctaagaaagaagaaaaa
gaaatgatttga

Sequence 700
VAFEFRLPDIGEGIHEGEIVKWFIKAGDTIEEDDVLAEVONDKSVVEIPSPVSGTVEEVL
VDEGTVAVVGDVIVKIDAPDAEEMQFKGHGDDEDSKKEEKEMI *

Sequence 701

Contig 0506 pos 1522 2664,

is similar to (with p-value 0.0e+00)
>sp:splQ45493|YKQC BACSU HYPOTHETICAL 61.5 KD PROTEIN IN ADE
C-PDHA INTERGENIC REGION. >gp:gp|AF012285|AF012285 29 Bacill
us subtilis mobA-nprE gene region. NID: g3282109. >gp:gpl|Z99
111|BSUB0008 125 Bacillus subtilis complete genome (section
8 of 21): from 1394791 to 1603020. NID: g2633699.
atggctcaattaggtcatgaaggtgtgttgtgcttactatcagactcaacaaacgcacta
gttccagattttactttaagtgaacgtgaagttggacagaatgtcgataaaattttcaga
aattgtaaggggcgtattatctttgcaacttttgcttctaatatttatecgtgttcagcaa
gcagttgaagcagcaattaaatataatcgtaaaatcgttacatttggacgttcaatggaa
aacaatatcaaaattggtatggaactaggatatatcaaagcgccaccagaaacgtttata
gaacctaataaaataaatagtgtacctaaacacgagttactcattctttgtactggttct
caaggtgaacctatggctgcattatcaagaattgcaaatggtacacataagcaaataaaa
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attataccggaagacactgtagtatttagttcttcgectattccaggtaacactaagagt
atcaatcgtacaattaatgcgttgtacaaagctggtgcagatgtgattcatagtaaaatt
tcaaacattcacacttctggacacggttctcaaggtgatcaacaattaatgttacgtctg
attcaacctaaatacttcctgccaattcacggtgaatatcgtatgcttaaagectcatggt
gagactggtgttcaatgcggtgttgatgaagataatgtatttattttcgatatcggtgat
gtacttgctttaacacatgattctgcacgaaaagcaggaagaattccttccecggecaatgta
cttgttgatggcagtggtataggtgatattggcaatgttgtcatcagagatcgtaaatta
ctttcagaagaagggttagttattgttgttgtgagcattgactttaatactaacaaatta
ctatctggcecctgatattatttcacgeggttttgtttatatgecgggaatctggtcaatta
atttatgatgctcaacgtaaaattaaaggcgatgtcatttctaaacttaacagcaataaa
gatattcaatggcatcaaattaaatcttcaattatcgaaacattacatccttatctttat
gaaaaaacagctcgaaaacctatgattttacctgtgataatgaaagtaaatgaagataaa
taa

Sequence 702
MAQLGHEGVLCLLSDSTNALVPDFTLSEREVGONVDKIFRNCKGRIIFATFASNIYRVQQ
AVEAAIKYNRKIVTFGRSMENNIKIGMELGYIKAPPETFIEPNKINSVPKHELLILCTGS
OGEPMAALSRIANGTHKQIKIIPEDTVVESSSPIPGNTKSINRTINALYKAGADVIHSKI
SNIHTSGHGSQGDQQLMLRLIQPKYFLPIHGEYRMLKAHGETGVQCGVDEDNVFIFDIGD
VLALTHDSARKAGRIPSGNVLVDGSGIGDIGNVVIRDRKLLSEEGLVIVVVSIDENTNKL
LSGPDIISRGFVYMRESGQLIYDAQRKIKGDVISKLNSNKDIQWHQIKSSIIETLHPYLY
EKTARKPMILPVIMKVNEDK*

Sequence 703

Contig 0507 pos_639 1073,

putative peptide of unknown function
atgaagcaagctttagaaaaatatttacaagcgaatagcgatgtacttgataataagtat
gtcatgcaacataaattagataaacaaagtgatagtaatcctaaaatcacagaatcacaa
gctgatcgtcttagcaagttatccaatttagcagttaagaacgatttacatttcaaaaaa
tttataaaaaacaatcacatccctgaagaatataaagatccaacagatcgcataattaat
tattttcacgctttaaatagtaccatttcaaatgtagatgaagacattgagaaattaaac
taccaaccacaaaattcaattaacgttgttgatgtagccacaaaatattcaggtgatgta
aataaaaaacaacaagataaaattactactttccttaagaaaaaaggaatagacacagaa
gtatttaataaataa

Sequence 704
MKQALEKYLQANSDVLDNKYVMQOHKLDKQSDSNPKITESQADRLSKLSNLAVKNDLHFKK
FIKNNHIPEEYKDPTDRIINYFHALNSTISNVDEDIEKLNYQPONSINVVDVATKYSGDV
NKKQQDKITTFLKKKGIDTEVFNK*

Sequence 705

Contig_0507_pos_1278_1670,

putative peptide of unknown function
atgaggaaaatcattatgaagatacgtttaacatttattatcttagcaatactatccacc
atcggcttagtacttgttttagcaaaatatccaacaggcccacacacaatcaactataac
gaaccttatacagtactcatagccattacgacaatagttataatggctttaccagcactc
atattaggtatatttaatcatcttgcatgtagaatcatatcggcgatattacaaataagt
gcactgatgatgtgggggtttttagtaatcattagcttaattatgggacaaattgtcatt
atgcttatggcttccttaacgatacttgcattacttgttagttctattgtcacactttca
gtgcacccatctacttcagataaaataaattaa

Sequence 706
MRKIIMKIRLTFIILAILSTIGLVLVLAKYPTGPHTINYNEPYTVLIAITTIVIMALPAL
ILGIFNHLACRIISAILQISALMMWGFLVIISLIMGQIVIMLMASLTILALLVSSIVTLS
VHPSTSDKIN*

Sequence 707

Contig 0507 _pos_3386_2754,
is similar to (with p-value 2.0e-17)
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>gp:gp|U93874|BSU93874_16 Bacillus subtilis cysteine synthas
e (yrhA), cystathionine gamma-lyase (yrhB), YrhC (yrhC), Yrh
D (yrhD), formate dehydrogenase chain A (yrhE), YrhF (yrhfF),
formate dehydrogenase (yrhG), YrhH (yrhH), regulatory prote
in (yrhI), cytochrome P450 102 (yrhJ), YrhK (yrhK), hypothet
ical protein YrhL (yrhL), putative anti-SigV factor (yrhM),
RNA polymerase sigma factor SigV (sigV) and YrhO (yrhO) gene
s, complete cds, and YrhP (yrhP) gene, partial cds. NID: gl9
34604.
atggacggtttaattacatttatcattatcacattattgattattatagtacctgggcca
gatttcattattgtaatgaaaaacactattaattcaagtaaaatgaatggttttatggcet
gcatttggtattactacggggcatattttatactcttcattagctatttttggaattata
tacatacttacgagtttacactttgtttttttaacaataaaaatattgggtgcttgttat
cttatttatctcggaatcaaaagtattttgagtgcgcacagttctgttgattttagtaaa
caagctttagctgatgtcagaaatgtgagttatatcacttcttttagacaaggtttttta
agtacaagtcttaaccctaaggctttattattttatgttagtatattcccgecagttectt
tctaacggtaatatacatatgaaatctgaagttgcgttatttgectttttcagttgttgta
gttatatgcttatggtttttattttgtgtattcatctttcaatatattaaattattatte
agcagaccgagattcaaggctatatttgattatattgtagggtttgttttaattggetta
tctattaatttattattaagtaaaagtagctaa

Sequence 708
MDGLITFIIITLLIIIVPGPDFIIVMKNTINSSKMNGFMAAFGITTGHILYSSLAIFGIT
YILTSLHFVFLTIKILGACYLIYLGIKSILSAHSSVDFSKQALADVRNVSYITSFRQGFL
STSLNPKALLEFYVSIFPQFLSNGNIHEMKSEVALFAFSVVVVICLWFLFCVFIFQYIKLLE
SRPRFKAIFDYIVGFVLIGLSINLLLSKSS*

Sequence 709

Contig 0508 pos_3124_1019,

putative peptide of unknown function
atgacatgttttttaaatatatataaagaatatcattctccccctgaacgcaatattaat
agaattattctgatgttttcacttacaaatgacttaaaaatcactattaatggtgaaaca
aaagatttaggtaatcatatagctatcattaatcaatctgacatctattttattaatagt
gcttcaaatctcgtattactctctattccagttatttatttttatagtaaagataataaa
ttttttaaatgttattttgacagacatttattacaatcaagcagttttgttaaaacaatt
attttacaagctattcaacatttaataaaaggagaaaatcaagatgagcaatccatctct
aaaataatacaaacgctactaaaagaagcagtcattcgatataagaaaaaatatattcct
caaattgcagttaatcattcagtgtttactgaaggattaacatttattcattcaaaagta
tcacagtcactttcactacgagaagtagctcaacattgtaatatatctgaatcttattgt
tctaacctatttgcaagatatcttaatatgaattttaaagattattttacaagcttaaaa
gtgattgactctataaaaaggctactttcatctgaggactcaattaacgctatttcagaa
caatctggatttagtagtcataccaattttacaaatcaatttaaaaattatttaggttgt
agcccaaaacaataccgaacgattatctctaagttagactccttaccttcgataagtttt
agtgatactgacttttcacaatatattgatttaattaatcaatttgagtttagtgatcat
ttggctactgaaacgactgaaagagatatcaatgaattttatcctcaagatcagactaaa
aactctaaagcgtttatacgttttcaaaatttcaacgaattatttcaatttgtttttaat
gaatattacaacattgattttacctccctgeccacaagctgtaatttttatcaatgatate
actgatatttcgacgcgagaggtgaactttaatttattaaatcgatgctttgaaaaatta
ttcgaaaaaaatataggtttagccatgagattaacatctacaaatgaatttgaatctatce
aaagaaataattttattatttcttaatagccaccaagattataaaatgaacaaaaaaatg
gttaaatttatgttagtctttgaaactaagaatatgtcagtgaacgatatacatttatge
catttaaaaattaaaaataaaaataaagctatccgttatagtataactgttgaaggatta
ctacaccaaaattcttctattgatcgaacttatgatatgatgaagcgattaaatttcgat
tactattttatagacattgaaaatctagaaaccaaaaactcattaattaccaaacgtaaa
tcgtacttacattcgtccacacactttgaaaattataaacaatttatattagattccggt
ataccttcaactaaatttgtttacaataatttatctttaaagtgttttaaatatacaaac
aatggtacttatccacttcaattatctgaccttgtttgtcatttagtcgcattaatgegt
tacgggggtggtgtaagttatcaactgatagaagatgagagtccttttattgecttattt
aatcgttatggtagtcccctacctctcatgcacctctataaattaatcgaaccattttta
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aatgaacctttagagatagctaacaattttttaatgagtcgcaaagatggtaactatcac
tttttattatttaataaaataaatgatcgttatctatctgatagtcaacagcgectacgtt
tttaaaaatacattatcaaccaactcattaattattattaaaacgttaaatcatgagcat
ggcgcaattcaaaaccttctaccacaaactaaacaacaattttatattgaacgtagtatt
cttgatgaacttgataaatcaaatcaaccaaaaacagaattagctatacaacatgaccat
catcttcctttccaagtcaccttaaaacacgatgaagtcaaatatatttgttttaaacct
tcttaa

Sequence 710
MTCEFLNIYKEYHSPPERNINRIILMEFSLTNDLKITINGETKDLGNHIATIINQSDIYFINS
ASNLVLLSTIPVIYFYSKDNKFFKCYFDRHLLQSSSFVKTIILQAIQHLIKGENQDEQSIS
KITQTLLKEAVIRYKKKYIPQIAVNHSVFTEGLTFIHSKVSQSLSLREVAQHCNISESYC
SNLFARYLNMNFKDYFTSLKVIDSIKRLLSSEDSINAISEQSGEFSSHTNFTNQFKNYLGC
SPKQYRTIISKLDSLPSISFSDTDFSQYIDLINQFEFSDHLATETTERDINEFYPQODQTK
NSKAFIRFONENELFQFVENEYYNIDFTSLPOQAVIFINDITDISTREVNENLLNRCFEKL
FEKNIGLAMRLTSTNEFESTIKEITILLFLNSHODYKMNKKMVKFMLVFETKNMSVNDIHLC
HLKIKNKNKAIRYSITVEGLLHONSSIDRTYDMMKRLNFDYYFIDIENLETKNSLITKRK
SYLHSSTHFENYKQFILDSGIPSTKFVYNNLSLKCFKYTNNGTYPLQLSDLVCHLVALMR
YGGGVSYQLIEDESPFIALFNRYGSPLPLMHLYKLIEPFLNEPLEIANNFLMSRKDGNYH
FLLENKINDRYLSDSQQORYVFKNTLSTNSLITIIKTLNHEHGAIQNLLPQTKQQFYIERSI
LDELDKSNQPKTELAIQHDHHLPFQVTLKHDEVKYICFKPS*

Sequence 711

Contig 0508 pos_988_524,

is similar to (with p-value 2.0e-25)
>sp:sp|P80238|GS26_BACSU GENERAL STRESS PROTEIN 26. >gp:gplA

B001488|AB001488 7 Bacillus subtilis genome seguence, 148 kb
sequence of the region between 35 and 47 degree. NID: gl881
226. >gp:gp|Z99106|BSUB0003_69 Bacillus subtilis complete ge

nome (section 3 of 21): from 402751 to 611850. NID: ¢g2632653

atgtgtgataaggatatatacaataataaggagatgataattttgaataaacaacaagtg
acaaaagcaatagaaaaagtattaaattcttcaaaaattggtgtcctatcaacagcacat
cataataaacctaatagcagatatatggtcttttacaacgatgacttaaacttatataca
aaaacgaatatcaattcactaaaagtcgaagaaatagaaaataatcctgatgctcatatt
ttattaggctataacgaaacaacaaacaatagctttgttgaaatagatgccactatagaa
gttgtcaaaaatcaaaaagttattgattggttatgggaaactcaagacaaaacatttttc
aattcaaaagaagatcctgaattatgtgtactcaaagttatacctcgttcaattaaatta
atgaatgatgatgaactagatacgccagctacaattgagttataa

Sequence 712
MCDKDIYNNKEMIILNKQOQVTKAIEKVLNSSKIGVLSTAHHNKPNSRYMVEYNDDLNLYT
KTNINSLKVEEIENNPDAHILLGYNETTNNSFVEIDATIEVVKNQKVIDWLWETQDKTFF
NSKEDPELCVLKVIPRSIKLMNDDELDTPATIEL*

Sequence 713

Contig 0509 pos_308_706,

putative peptide of unknown function
atgatagaagaattgattaaccgtgaaaaaatgaattttggtgtaatcaatatactttta
cagtttgttatgttaaaagaagatatgaagttgccaaaatcttatatttttgaaattget
tccaactggaagaaaattggtatttcaaatgccaaacaagcatatgaatatgcattacaa
gttaatcaacctaaaaattacgaaacacattctaatgataaacgacagaacaatcgtgga
agacaaaatcaatttttatccaaagaaaagacacctaaatggcttcaaaatagggacgat
caagaagaaaataaagaaataaatgatgacactctcgaagaagatcgacaagcatttctt
gaaaagttaaatcaaaagtggaaggaggaagataactaa

Sequence 714

MIEELINREKMNFGVINILLOQFVMLKEDMKLPKSYIFEIASNWKKIGISNAKQAYEYALQ
VNQPKNYETHSNDKRONNRGRONQFLSKEKT PKWLONRDDQEENKEINDDTLEEDRQAFL
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EKLNQKWKEEDN*

Sequence 715

Contig 0509 pos_727_1194,

putative peptide of unknown function
atgggcgattctcaaaatctagataaacgtatacaaaaaataaaacaaaatgtaatcaat
gatactgacgttaaacattttcttgagaaaaatcgtagtaatataactaatgagatgata
gacgaagatttaaatgttcttcaagagtataaagatcaacaaaaagtttatgatggacat
cgctatgatgattgtccgaattttgtaaaaggacatgttcctgaactatatattgaaaat
gaaagaatcaaaattagatatctaccttgcccgtgtaaaattaaacatgatgaggaacga
tttgattcacaacttattacatctcaccatatgcaaagagatacacttcatgcaaagctce
aaagatatttatatgaataatcgagagagacttgatgtagcaatggcagctgatcaaatc
tgtacagcaattactcaaattaaaattagaaagttttatacgtcctaa

Sequence 716
MGDSQNLDKRIQKIKQNVINDTDVKHFLEKNRSNITNEMIDEDLNVLQEYKDQQKVYDGH
RYDDCPNFVKGHVPELYIENERIKIRYLPCPCKIKHDEERFDSQLITSHHMQRDTLHAKL
KDIYMNNRERLDVAMAADQICTAITQIKIRKFYTS*

Sequence 717

Contig 0509 pos_1283 2650,

is similar to (with p-value 3.0e-20)
>sp:sp|P10564 |HEXA STRPN DNA MISMATCH REPAIR PROTEIN HEXA. >
pir:pir|C28667|C28667 DNA mismatch repair protein hexA - Str
eptococcus pneumoniae >gp:gp|M18729|STRHEXA 3 S.pneumoniae m
ismatch repair protein (hexA) gene, complete cds. NID: gl536
54,
atggatacgttatttcataaaattaattttaatttcactgcaattggtgaaatgcgacta
tatgcaactttaagaggtatgtttaaggtaaatcaaacctcattgataaacatgtttaaa
gaaaataaagtatttcgtttaaatgtatcttacattctttctaaaattggtaaaaatgta
taccctttgtttccagatcaaatgttacccactaagcgaaatattttattaatgttttgt
ccgttgttaccatttatcgggttcgecattcatttttttaattccttcaaaaggtatatta
atatgtcttacttttatgattttaaatgcaatattatctttcaaactaaaaaaatcttat
gaccaagatttaaaatcaattttttatactgctaatgttataaagcaaagtcaagcttta
agtaagattgagagcacgcccgcgataagtgttgattttactcattttaaagecttcacge
cgttttagtggtttattagctagagtagaatcacaagatatggcgagtagcataatcatg
tttattaaattagtattcatgatagattatgttttatttcatttaatacaacgcagcetac
tttaagtatcaagaagaagttatgacatgttatgactacataagcatattagataatcat
tactctatagctatgtatcaacatactttgacacattattgttatcctaaaatcaatcac
aatattaatggtcttcaaatgaaatcaatcattcatcctctactagatgaagaaaatgcg
attgctaacacaattgacatttcaaatcatatattgctcacaggctctaatgcatcagga
aaatctacatttatgaaagcagttgcactaaatttgattttagctcaatcgatacaaact
gcaacagctcactcatttatttatcaacctggctatgtaatgacatcaatggcaaatgceg
gatgacgttttaagtggtgacagttatttcatgtcagaacttaagtctattcgtagatta
tttaacactcatcagtgcaataagatatattgttttatagatgaaatttttaaaagaacg
aatacaactgaacgtattgcggcttctgaatcagtattatcgtatttagataatcaaaaa
gcatatcaggttatcgctgcgacacatgatgttgaattatcaacattattagaaaataca
tataataattatcattttaatgaatcaattcaagaaaatagcatatttttcgattacaaa
attaaaccaggtaaagccaatacacgtaatgcaattgaattactacgcattacgcagttt
cctatcgatatttatcagcgtgctcaacaaaatattcgaaacctctag

Sequence 718

MDTLFHKINFNFTAIGEMRLYATLRGMFKVNQTSLINMFKENKVFRLNVSYILSKIGKNV
YPLFPDOMLPTKRNILLMFCPLLPFIGFAFIFLIPSKGILICLTFMILNAILSFKLKKSY
DODLKSIFYTANVIKQSQALSKIESTPAISVDFTHFKASRRFSGLLARVESQDMASSIIM
FIKLVEFMIDYVLFHLIQRSYFKYQEEVMTCYDYISILDNHYSIAMYQHTLTHYCYPKINH
NINGLOMKSITIHPLLDEENAIANTIDISNHILLTGSNASGKSTFMKAVALNLILAQSIQT
ATAHSFIYQPGYVMTSMANADDVLSGDSYFMSELKSIRRLENTHQCNKIYCFIDEIFKRT
NTTERIAASESVLSYLDNQKAYQVIAATHDVELSTLLENTYNNYHFNESIQENSIFFDYK
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IKPGKANTRNAIELLRITQFPIDIYQRAQQNIRNL*

Sequence 719

Contig 0509 _pos_9141_ 8665,

putative peptide of unknown function
atgctacgttattctctacgcacagcatcgcacacagtcaaattagcagaagaattaage
tacattgagcagtatgttgccatacaaaatatccgcttcgatgatatgatacagctttac
atcgatgctactgagggtgtacaacatcaaacaattggtaagatgatgcttcaaccactc
gtagaaaatgccatcaagcatggtcgtgatagtgaacctttaaagataacaattcgtatc
agacttacgaagcgcaaattacatattctggttcatgataatggcatcggtatgtctcca
tcacatttagaacacgtgcgccaatcccttcatcacgatgtttttgatacgacacaccta
ggtttaaatcatttacataatagagccatgattcaatatggaacatatgcacgtctgcac
attttctcaagaagccagcaagggacattaatgtgttaccaaataccacttgtctag

Sequence 720
MLRYSLRTASHTVKLAEELSYIEQYVAIQONIRFDDMIQLYIDATEGVQHQTIGKMMLQPL
VENAIKHGRDSEPLKITIRIRLTKRKLHILVHDNGIGMSPSHLEHVRQSLHHDVEFDTTHL
GLNHLHNRAMIQYGTYARLHIFSRSQQGTLMCYQIPLV*

Sequence 721

Contig 0509 pos 8653 7898,

putative peptide of unknown function
atgtttaaagtagttatttgtgatgatgaaaggattataagagaaggcttaaagcaaatg
gttccatgggaggactatcatttcaccactgtttatactgccaaagacggecgtggaagcea
ttgtctttaattcgccaacatcaacctgaactegtcattactgatatacgaatgectcega
aaaaatggtgttgacctactagatgacatcaaagaccttgattgccagattatcatttta
tcgagttatgacgacttcgaatatatgaaagccggtatacaacatcatgttcttgattat
ttactaaagccagtagaccacactcagttagagcatattctagacatattagttcaaagg
ttattagaacgcccacattctaccaatgatgacgcggcatatcatactgectttcaacca
ttattaaaaattgattacgatgactattatgtcaatcaaattttgtctcaaatcaagcaa
cattatcacaagaaagtgactgttcttgacttaattaatcctattgatgtaagtgagtca
tacgccatgaggacgtttaaagaacatgtaggcattacgatagttgattatctaaatcgt
tatcgtattttaaaatcattacatcttttagaccagcactacaagcattatgaaattgct
gaaaaagtaggtttttctgagtataaaatgttttgctatcattttaaaaaatatttacat
atgtcaccaagtgattataataagcaatcaaaatag

Sequence 722
MFKVVICDDERIIREGLKQMVPWEDYHFTTVYTAKDGVEALSLIRQHQPELVITDIRMPR
KNGVDLLDDIKDLDCQIIILSSYDDFEYMKAGIQHHVLDYLLKPVDHTQLEHILDILVQR
LLERPHSTNDDAAYHTAFQPLLKIDYDDYYVNQILSQIKQHYHKKVTVLDLINPIDVSES
YAMRTFKEHVGITIVDYLNRYRILKSLHLLDQHYKHYETIAEKVGFSEYKMFCYHFKKYLH
MSPSDYNKQSK*

Sequence 723

Contig 0509 pos 6213 5707,

is similar to (with p-value 5.0e-25)
>sp:sp|P43984|Y318 HAEIN HYPOTHETICAL PROTEIN HIO0318. >pir:p
ir|B64006|B64006 hypothetical protein HI0318 -~ Haemophilus i
nfluenzae (strain Rd KW20) >gp:gplU32717|U32717_5 Haemophilu
s influenzae Rd section 32 of 163 of the complete genome. NI
D: gl1573283.
atggaggacatcatgattttaactattttatttatctttttctgtattcgactcatcagc
ttaaagatatctatgcaacacgcaaaacagctaaaggtagagggcgecggtggaatatggt
gtgaaaaattcaaaatatctagccattacgcatgtattaatttacatgagtgcagctata
gaagcattcattcgtaaggatacatttagtctacttaacggcattggcttaatcatattg
atcatcgcttatatcatgctatttatagttattaagacattaggtegtatttggacattg
aaattatttatactgcccaatcaccctattattaagtcagggttatataaagtaacgaaa
catccaaactattttttaaatatcattcccgaattaattggtgtattactactaacaaat
gctacatacacaacactcttattagttccatatgcttattttttaattgtacgtatcegt
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caagaagagaaattaatgaatatataa

Sequence 724
MEDIMILTILFIFFCIRLISLKISMQHAKQLKVEGAVEYGVKNSKYLAITHVLIYMSAAT
EAFIRKDTFSLLNGIGLIILITAYIMLFIVIKTLGRIWTLKLFILPNHPIIKSGLYKVTK
HPNYFLNIIPELIGVLLLTNATYTTLLLVPYAYFLIVRIRQEEKLMNI*

Sequence 725

Contig 0509_pos_5264_4449,

is similar to (with p-value 2.0e-68)
>gp:gp|U30714|BAU30714 2 Bacillus anthracis Weybridge A toxi
n plasmid pXOl right inverted repeat element (WeyAR) borderi
ng the toxin-encoding region, ORFA and ORFB genes, complete
cds. NID: g929970. >gp:gplU30715|BAU30715_ 2 Bacillus anthrac
is Sterne toxin plasmid pX0l left inverted repeat element (S
ternel)) bordering the toxin-encoding region, ORFB and trunca
ted ORFA genes, complete cds. NID: g929973.
gtggatcaattaaaagtaaaatattcaatcaaattgatactagaagtattaaacatacct
aaatcaacatattaccgatggaaaaacaaaacctataaaaatgataccgtaacacaaaaa
gtcattgaattatgtaaagctaaccactatacctacggttatcgtaagattacagcattg
attaatcaatgttatacatcaccaattaatcataagagagtacagagaatgatgcagaag
catcatttgaactgccgagttagacctaaaaagacgacaagaataggtaaaccgtattat
aaaacggacaatttattacaaagacaatttaaagcgagttgtcccatggaagtattaaca
accgatattacttatttaccatttggtcattctatgttgtatttatcttcgataatggat
atttataacggagaaattgtggcgtataaaatagatgataaacaagaccaaagtttagtt
aatgatacattaaatcaaatcgatatacctgaaggttgtatattacatagtgatcaaggce
agcgtttatacatcttatgcttattatcaattgtgcgaagaaaaaggcattatcagaagt
atgtcccgaaagggaacacctgccgataacgccccgatagaaagtttccattcecctegeta
aagtctgaaactttttacatcaataatgagcttaatcgctctaatcatattgtaatagat
attgtcgaaaagtacattaaaaactataataataatcgaattcaacaaaaactaggctac
ttatccccagtaaaatacagagaattaatagcecctag

Sequence 726
VDQLKVKYSIKLILEVLNIPKSTYYRWKNKTYKNDTVTQKVIELCKANHYTYGYRKITAL
INQCYTSPINHKRVQRMMOQKHHLNCRVRPKKTTRIGKPYYKTDNLLORQFKASCPMEVLT
TDITYLPFGHSMLYLSSIMDIYNGEIVAYKIDDKQODQSLVNDTLNQIDIPEGCILHSDQG
SVYTSYAYYQLCEEKGIIRSMSRKGTPADNAPIESFHSSLKSETFYINNELNRSNHIVID
IVEKYIKNYNNNRIQOKLGYLSPVKYRELIA*

Sequence 727
Contig 0509 pos 3554 2733,
is similar to (with p-value 2.0e-47)
>gp:gp|AL031317|5C6G4_30 Streptomyces coelicolor cosmid 6G4.
NID: g3449234.
gtgagtgcaaaagtgaaaatggaagacattgacgctattgcagtaacacaaggcccagga
ttaataggagctttattgattggtattaatgecggctaaagetttggecatttgettatgat
aagcctattattccagtacatcatattgctggtcatatttatgccaatcacttagaacaa
ccattaacgtttccactaatgtcattgattgtatctggtggtcatactgaactagtatat
atgaaaaatcatttagatttcgaagtgattggtgaaacgagagatgatgcagtaggagaa
gcttatgataaagttgctcgaacaatcaatcttceccttatcctggtggaccgecatattgat
cgattagcagctaaaggtaaagatgtatatgattttccaagagtttggctcgaaaaagat
agttatgattttagttttagtggtcttaaaagtgctgtaataaataaactgcataattta
agacagaaaaatattgaaattgtagctgaagatgttgcaacgagtttccaaaatagtgtt
gtagaagttttaacctataaagctattcatgcttgtaaaacttataatgttaatcgetta
attgttgcaggtggtgttgctagtaataaaggattaagaaatgcactaagtgaagcatgt
aaaaaagagggtatacaccttactattccaagtcctgttctttgecactgataatgcageg
atgattggtgctgctggatattatttatatcaagetggtttgegtggcgatttagettta
aatggacaaaataatattgatattgaaactttttctgtttaa
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Sequence 728
VSAKVKMEDIDAIAVTQGPGLIGALLIGINAAKALAFAYDKPIIPVHHIAGHIYANHLEQ
PLTFPLMSLIVSGGHTELVYMKNHLDFEVIGETRDDAVGEAYDKVARTINLPYPGGPHID
RLAAKGKDVYDFPRVWLEKDSYDFSFSGLKSAVINKLHNLRQKNIEIVAEDVATSEFQNSV
VEVLTYKATHACKTYNVNRLIVAGGVASNKGLRNALSEACKKEGIHLTIPSPVLCTDNAA
MIGAAGYYLYQAGLRGDLALNGQNNIDIETFSV*

Sequence 729

Contig_0510_pos_315_650,

is similar to (with p-value 4.0e-19)

>gp:gp|L42945|STALYTS 1 Staphylococcus aureus lytS and lytR
genes, complete cds. NID: gl854576.
gtggaaaattctattaaacatgcatttaaaaatcgtaaaaagaataatcatattgatgtg
gatgttagcatgaagcaagactacttaagtatatctgttcaagataatggtcaaggcata
ccagctgatcaattagatactattggatatacgacagtaacgtctaccactggtactggt
aatgccttagtcaatcttaataaaagacttactggactatttggaacaacatcggcactg
aacattcaatcttctcaatcaggcacgactgtaagttgtttaattccatataaatcttct
aaggaggaacactttaatgaaagcgttaatcgttga

Sequence 730
VENSIKHAFKNRKKNNHIDVDVSMKQDYLSISVQODNGQGIPADQLDTIGYTTVTSTTGTG
NALVNLNKRLTGLFGTTSALNIQSSQSGTTVSCLIPYKSSKEEHFNESVNR*

Sequence 731

Contig_0510_pos_799 1389,

is similar to (with p-value 2.0e-53)

>gp:gp|L42945|STALYTS 2 Staphylococcus aureus lytS and 1lytR
genes, complete cds. NID: gl1854576.
atggatgaaagtggtattgatttagctcaaaaaattaataaaatgaagcgatcaccacat
attatctttgcaaccgctcacgagaaatttgcagtcaaagectttgaattaaatgcaacc
gattatatattaaaaccttttgaaaaagaacgtattaatcaagctgtaaataaggttgac
atggctaaagataaatcaaaaaacaaagataaaactatcacacctaaatatattgattat
agtgatgatgagcgcgctcaaacacatgtactcccaattgaagtggatgaacgtattcac
atcttaaatttcacagacattatcgcattatctgttaataatgggattacaacgatagat
acaacaaaacaaagttatgaaacgaccgaaacacttaatcattacgagaaaaaactacct
tcctetcectatttattaaaatacatcgegctactatcgttaataaagaacatatccaaaca
atagagcattggtttaattatacgtatcagctgacgttaacacatgaatttaaatatcaa
gttagtcgttcttatatgaagacttttaaacaacaacttggtcttcaataa

Sequence 732
MDESGIDLAQKINKMKRSPHIIFATAHEKFAVKAFELNATDYILKPFEKERINQAVNKVD
MAKDKSKNKDKTITPKYIDYSDDERAQTHVLPIEVDERIHILNFTDIIALSVNNGITTID
TTKQSYETTETLNHYEKKLPSSLEFIKIHRATIVNKEHIQTIEHWENYTYQLTLTHEFKYQ
VSRSYMKTFKQQLGLQ*

Sequence 733

Contig 0510 pos 1584 1982,

is similar to (with p-value 3.0e-28)
>gp:gp|U52961|SAU52961 1 Staphyleoccoccus aureus holin-like pr
otein LrgA (lrgA) and LrgB (lrgB) genes, complete cds. NID:
gl841516.
atgaaatacagtatttttcaacaagcattaacgattgcagtgattttacttatatcaaaa
attattgaatcatttatgcctattccaatgccagcttcagtaattggacttgtactatta
tttatcgcattgtgtacaggcattgtgaaattaggtcaagttgagactgtgggaactgea
ttaaccaataatattggattcctattcgtaccageccggtatttcagtcattaactcttta
ccaatccttaagcaaagccctattttaattattttacttattattatttcaacactttta
ttattaatttgtactggctttgegtcacaattattagtgacgaaatcactttteccttet
aaagagaaaaatgaagaaacaagtcacataggagggtaa
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Sequence 734
MKYSIFQQALTIAVILLISKIIESFMPIPMPASVIGLVLLFIALCTGIVKLGQVETVGTA
LTNNIGFLFVPAGISVINSLPILKQSPILIILLIITISTLLLLICTGFASQLLVTKSLEPS
KEKNEETSHIGG*

Sequence 735

Contig 0510 pos 1986_2687,

is similar to (with p-value 2.0e-80)
>gp:gp|U52961|SAU52961 2 Staphylococcus aureus holin-like pr
otein LrgA (lrgA) and LrgB (lrgB) genes, complete cds. NID:
gl841516.
atgattgaacatttaggaattaatacaccttattttgggatattagtatcattaatacca
tttgtcatagcgacttatttttataaaaaaacgaatggtttctttttactagcaccttta
ttcgtaagtatggttgcaggtattgcttttttgaaattgacaggaattagttatgagaat
tataaaatcggtggcgacattattaatttctttctagaaccagctacaatatgctttgeg
attcctttatatcgcaagcgcgaagtattaaaaaggtattggttacaaatatttggtggt
atagctgttggtacaattattgccttgttattaatttatcttgttgcaataacattccaa
tttggcaatcaaattatagcatctatgctacctcaagectgcaacgacagcaattgecatta
cctgtatctgacggtatcggtggtgtcaaagaattaacctcactcgcagttattttaaat
gcagttgtcatttctgctttaggtgctaaaatagttaaattatttaaaatatctaaccct
attgccagaggacttgcactagggacaagtggacacactttaggtgtcgcggcagctaaa
gaattgggtgagactgaagaatcaatgggaagtattgcagttgtcatcgttggegttatt
gttgtagcagtagttcctatccttgctccaatcttattataa

Sequence 736
MIEHLGINTPYFGILVSLIPFVIATYFYKKTNGFFLLAPLFVSMVAGIAFLKLTGISYEN
YKIGGDIINFFLEPATICFAIPLYRKREVLKRYWLQIFGGIAVGTIIALLLIYLVAITFQ
FGNQIIASMLPQAATTAIALPVSDGIGGVKELTSLAVILNAVVISALGAKIVKLFKISNP
IARGLALGTSGHTLGVAAAKELGETEESMGSIAVVIVGVIVVAVVPILAPILL*

Sequence 737

Contig_0510_pos 35363931,

is similar to (with p-value 1.0e-34)
>gp:gplAF009352|AF009352 4 Bacillus subtilis osmoprotectant
transport system OpuC including ATPase (opuCA), transmembran
e protein (opuCB), osmoprotectant binding protein precursor
(opuCC) and transmembrane protein (opuCD) genes, complete cd
s. NID: g2271388.
atgattgaatgtaacaaattacctttcattacttatgaccacctttcttttcttcaaagt
aatgatgtttctttaaatattcttcagctatcactgcaggttccttaccttttccatceg
cttcataatttaacttctgcatttcttctgttgagattttaccttctaatttttttagtg
ccttatcgatttctggattatcctttattaattgttcatttgcaagtggactaccgtcat
aaggcgggaagaatttgcgatcatcttccaatattttcaaatcataagectgcaatacgtc
catctgttgaatacccaactgctacatctaatttattattttttaatgcatcatatacta
aaccaatttgcattggacgtgcactatcaaatttaa

Sequence 738
MIECNKLPFITYDHLSFLQSNDVSLNILQLSLOVPYLFHPLHNLTSAFLLLRFYLLIFLV
PYRFLDYPLLIVHLQVDYRHKAGRICDHLPIFSNHKLQYVHLLNTQLLHLIYYFLMHHIL
NQFALDVHYQI* ’

Sequence 739

Contig 0510 _pos_ 6909 0,

is similar to (with p-value 7.0e-53)

>gp:gplL35343|PSEACOX 5 Pseudomonas putida TPP-dependent ace
toin dehydrogenase alpha and beta-subunits (acoA and acoB),
dihydrolipoamide acetyltransferase (acoC), g2,3-butanediol d
ehydrogenase (adh) and acoX genes, complete cds. NID: g52955
9.
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atgaaagcagcagtatggtatggacaaaaggatgtacgcgttgaagatcgcgaacccaaa
gcaataaaagacaatgaagtgcaagttaaagtctcttgggeccggtatctgtggtactgat
ttacatgaatatttggaaggacctatctttatttcaactgatcaaccggacccactactt
ggtcaaactgcacctgtgactttaggtcatgaattttcaggtgtcatagaaaatgttggt
aaagacgtatcacgttttaaaaaaggggatcgtgtggtagttaatccaacagtgtctaaa
agagaaaagccggaaaatgttgacttgtatgatggttattcatttataggactaggttct
gatggtgcatttgccgagtttactaatgctcctgaaacaaatgtttatcatctaccagat
aatgtttcagcacgagaaggtgctcttgtagaaccaacagccgttgectgtccaagcagtt
aaagaaggcgaattattattcggtgatactgtagcagtatttggcgectgggccaattggt
ttgttaactattgttgcagcaaaagctgectggtgcaagtaaaatatttgtctttgactta
tcagaagaacgtttagcgaaagctaaaagtgtcggtgcgactcacgtgtataactcaggt
aacgtcgatccagtacaaacggtttatgaacacactgacaacggtgtagatgtgtcattt
gaagttgctggtgtaggtattactttacaacaatctattgaagtaacacgtccgecgtggt
actgctgtcatcgtatcaatcttcggtcatcccgtagaattcaatccattattacaaatyg
aataaaggtgtcaagttaacaactacaattgc

Sequence 740
MKAAVWYGQKDVRVEDREPKAIKDNEVQVKVSWAGICGTDLEHEYLEGPIFISTDQPDPLL
GQTAPVTLGHEFSGVIENVGKDVSRFKKGDRVVVNPTVSKREKPENVDLYDGYSFIGLGS
DGAFAEFTNAPETNVYHLPDNVSAREGALVEPTAVAVQAVKEGELLFGDTVAVEFGAGPIG
LLTIVAAKAAGASKIFVFDLSEERLAKAKSVGATHVYNSGNVDPVQTVYEHTDNGVDVSFE
EVAGVGITLQQSIEVTRPRGTAVIVSIFGHPVEFNPLLOMNKGVKLTTTIA

Sequence 741

Contig 0510 pos_6273_5167,

is similar to (with p-value 2.0e-94)
>gp:gp|AF009352|AF009352 2 Bacillus subtilis osmoprotectant
transport system OpuC including ATPase (opuCA), transmembran
e protein (opuCB), osmoprotectant binding protein precursor
(opuCC) and transmembrane protein (opuCD) genes, complete cd
s. NID: g2271388. >gp:gpl|Z99121|BSUB0018 69 Bacillus subtili
s complete genome (section 18 of 21): from 3399551 to 360906
0. NID: g2635827.
atgattgaggcgacagatggacagattatgatgaatggaaaagatgtccgtaatatgaat
cctgttgaattgcggagaagtatcggttatgtcattcaacaaattggtttgatgccacat
atgactattcgagaaaatattgttttagtacctaaacttttaaaatggtctaaagagaag
aaagatgaaaaagctaaagaacttattaaactggtagatttacctgaagaatatttggat
cgttatccagctgaattgtcaggagggcaacaacaacgaattggtgttgtgegegettta
gcagctgaacaagatattatattaatggatgaacctttcggtgcattagatcctattaca
cgcgatacattacaagatttagtaaaggaattacaacaaaaattaggaaaaacatttatt
tttgtcactcatgatatggatgaggctattaaattagcagacaaaatatgtattatgtct
aagggaaaagtcgttcaatacgatacacctgacaatattttacgatatcctgcaaatgac
tttgttagagattttattgggcaaaatcgcttgattcaggatcgtectaatatgaaatct
gtggaaagtgctatgatcaaacccgtcactgttaaagcagatgattcattgaatgatgea
gtaaatattatgagaacacgtcgagtagacactatttttgtagtcaataatcaaaataaa
ttattaggatttttagatattgaagatatcaatcaaggattacgtgcgecgtaaagaatta
attgataccatgcaaagggatgtctacaaagtacatatcaattcaaagttacaagactca
gtgcgtactattctaaaacgtaatgttagaaatgtccctgtggtcgataatgatgaacat
ctcattggtttaattacacgtgcaaacttagtcgatattgtgtatgactcaatttggggce
gaagaagattctgatagttatgagatcccaaatgaaagcttagatgagaataatcacgat
ttaccacaaaatcaaactgatacacgaacaaatataaatgaagatgtgaatgattatcat
gatgctcaacatagaggtgaggattaa

Sequence 742

MIEATDGQIMMNGKDVRNMNPVELRRSIGYVIQQIGLMPHMTIRENIVLVPKLLKWSKEK
KDEKAKELIKLVDLPEEYLDRYPAELSGGQQQRIGVVRALAAEQDIILMDEPFGALDPIT
RDTLODLVKELQQKLGKTFIFVTHDMDEAIKLADKICIMSKGKVVQYDTPDNILRYPAND
FVRDFIGQONRLIQDRPNMKSVESAMIKPVTVKADDSLNDAVNIMRTRRVDTIFVVNNQNK
LLGFLDIEDINQGLRARKELIDTMQRDVYKVHINSKLODSVRTILKRNVRNVPVVDNDEH
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LIGLITRANLVDIVYDSIWGEEDSDSYEIPNESLDENNHDLPONQTDTRTNINEDVNDYH
DAQHRGED*

Sequence 743

Contig 0510 _pos_5164_4529,

is similar to (with p-value 5.0e-55)
>gp:gp|AF009352|AF009352 3 Bacillus subtilis osmoprotectant
transport system OpuC including ATPase (opuCA), transmembran
e protein (opuCB), osmoprotectant binding protein precursor
(opuCC) and transmembrane protein (opuCD) genes, complete cd
s. NID: g2271388. >gp:gp|299121|BSUB0018 68 Bacillus subtili
s complete genome (section 18 of 21): from 3399551 to 360906
0. NID: g2635827.
atgaaagcattcttacaagaatatggtagtcaacttttatcaaaagcagtagaacatttt
tatatttctatgtttgcattattgttagcgattgtagtagectgtccctttaggtatttta
ttatcaaaaacgcaacgcacagctaatgtggtattaacagttgctggcgtgecttcaaacc
attcctactttggctgtgctagctatcatgattccaatatttggggtaggaaaaacacca
gctattgttgcattatttatctatgtattattaccaattttaaataatacagtattaggt
gttaaaaatatcgataaaaatgtcattcaagctggtcaaagtatgggaatgactaaattt
caattaatgaaagatgtagaaatgcctttagectttaccacttattattagtggtattegt
ctatcaagtgtatacgtcattagttgggcaacactcgcaagttatgtaggtgcaggtgga
cttggggatcttgtatttaatggattaaatctctatcaaccacctatgattattagtgceca
gcgattgttgttactttattagcattagttattgactttatactttcattagttgaaaaa
tgggttgtacctaaaggattaaaagtatctagataa

Sequence 744
MKAFLOEYGSQLLSKAVEHFYISMFALLLAIVVAVPLGILLSKTQRTANVVLTVAGVLQT
IPTLAVLAIMIPIFGVGKTPAIVALFIYVLLPILNNTVLGVKNIDKNVIQAGQSMGMTKE
QLMKDVEMPLALPLIISGIRLSSVYVISWATLASYVGAGGLGDLVENGLNLYQPPMIISA
AIVVTLLALVIDFILSLVEKWVVPKGLKVSR*

Sequence 745

Contig 0510 pos_4461 3568,

is similar to (with p-value 7.0e-85)
>gp:gp|AF009352|AF009352 4 Bacillus subtilis osmoprotectant
transport system OpuC including ATPase (opuCA), transmembran
e protein (opuCB), osmoprotectant binding protein precursor
(opuCC) and transmembrane protein (opuCD) genes, complete cd
s. NID: g2271388.
gtgttatctggatgcagtttaccaggtttaggtgatggaaatgcaaaagatgatgtgaaa
atcacaacgactgaaacaagtgaaactaagattataggtcatatggaaaaattattaatt
gaacatgaaactgatggaaaaatcaaaccgacgttgattgggaacctaggttctagcatt
attcaacataatgcgttacaacgtggtgatgcaaatatgtcagecggtacgttacacaggt
actgaattgacgagtgtattagcagctaaacctactaaagatcctgataaggccatgtct
gaaacacaacgcttatttaaaaagaaatatgatgaaaagtattatcattcacttgggttt
gcgaatacatacgcattcatggtgacaaaagaaacggctaaaaagtatcacttagaaaaa
gtatcagatttagagaaatataaagatgaactacgtcttggaatggatacccaatggatg
aaccgtgcaggtgatggatatccagecttttgttaaagattatggatttaaatttgatagt
gcacgtccaatgcaaattggtttagtatatgatgcattaaaaaataataaattagatgta
gcagttgggtattcaacagatggacgtattgcagcttatgatttgaaaatattggaagat
gatcgcaaattcttcccgecttatgacggtagtccacttgcaaatgaacaattaataaag
gataatccagaaatcgataaggcactaaaaaaattagaaggtaaaatctcaacagaagaa
atgcagaagttaaattatgaagcggatggaaaaggtaaggaacctgcagtgatagctgaa
gaatatttaaagaaacatcattactttgaagaaaagaaaggtggtcataagtaa

Sequence 746

VLSGCSLPGLGDGNAKDDVKITTTETSETKIIGHMEKLLIEHETDGKIKPTLIGNLGSSI
IQHNALQRGDANMSAVRYTGTELTSVLAAKPTKDPDKAMSETQRLFKKKYDEKYYHSLGF
ANTYAFMVTKETAKKYHLEKVSDLEKYKDELRLGMDTQWMNRAGDGYPAFVKDYGFKEDS
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ARPMQIGLVYDALKNNKLDVAVGYSTDGRIAAYDLKILEDDRKFFPPYDGSPLANEQLIK
DNPEIDKALKKLEGKISTEEMQKLNYEADGKGKEPAVIAEEYLKKHHYFEEKKGGHK*

Sequence 747

Contig 0510 _pos 3481 2873,

is similar to (with p-value 9.0e-30)
>gp:gp|AF009352|AF009352_5 Bacillus subtilis osmoprotectant
transport system OpuC including ATPase (opuCA), transmembran
e protein (opuCB), osmoprotectant binding protein precursor
(opuCC) and transmembrane protein (opuCD) genes, complete cd
s. NID: g2271388. >gp:gp|Z299121|BSUB0018_ 66 Bacillus subtili
s complete genome (section 18 of 21): from 3399551 to 360906
0. NID: g2635827.
atgtcggtatatggtgtgttgtttgcatgtataattggaattcctattggtattttcata
gccaagtataaacgtttatcgtggccggtaattacaattgcaaatattatacaaactgtt
ccagcaatcgctatgttagccatacttatgttggectatgggattaggaccaacaactgtt
gttgtaactgtattcctatattcgttattacctattattaaaaatacttatactggtatt
gtagaagttgatgaaaatattaaagacgctggtaaaggtatgggaatgacggggaatcaa
atattaagaatgatagagttaccattatctttatctgttattattggtggtgttagaatt
gcacttgttgttgctatcggaatagtagecgattgggtcatttatcggtgectccaacacta
ggtgatattattattcgtggtacaaattcaacagatggaacaacattcatcttagcaggt
gccataccaattgctttaatagcaattatcatagatataggattacgttatctagaaaaa
cgtttagatcctactcgtaaaaacaaaaaagattcaatgcaaaaacatcaagtacaaaaa
ttacgttaa

Sequence 748
MSVYGVLFACIIGIPIGIFIAKYKRLSWPVITIANIIQTVPAIAMLAILMLAMGLGPTTV
VVTVFLYSLLPIIKNTYTGIVEVDENIKDAGKGMGMTGNQILRMIELPLSLSVIIGGVRI
ALVVAIGIVAIGSFIGAPTLGDIIIRGTNSTDGTTFILAGAIPIALIATIIIDIGLRYLEK
RLDPTRKNKKDSMQKHQVQKLR*

Sequence 749

Contig 0511 pos 4579 0,

is similar to (with p-value 6.0e-48)
>sp:sp|P13485|TAGF _BACSU TEICHOIC ACID BIOSYNTHESIS PROTEIN
F. >pir:pir|S06049|506049 rodC protein - Bacillus subtilis >
gp:gp|X15200|BSRODC_2 Bacillus subtilis rodC operon. NID: g4
0098. >gp:gp|799122|BSUB0019 69 Bacillus subtilis complete g
enome (section 19 of 21): from 3597091 to 3809700. NID: g263
6029.
gtggtacgtatgccgggtactacgacaccaaagtataagcgtaattttaatcgtgaaaca
tcacgttgggattatttaatttcgccaaatagatattcaactgaaatatttagaagtget
ttttggatggatgaagaaagaatattagagataggttatccaagaaatgatgtattagtt
aatagagccaatgatcaagagtatttagatgaaattagaactcacttaaatttacctagt
gataaaaaggttattatgtatgctccgacatggagagacgatgaatttgtgagtaaagga
aaatatttgtttgaattaaaaattgatttagacaacctttataaagaactcggagatgat
tatgtgattttattacgcatgcattatctcatttctaacgcacttgatttatectggttat
gaaaattttgcaattgatgtttcaaactataatgacgtctctgaattatttttaataag

Sequence 750
VVRMPGTTTPKYKRNFNRETSRWDYLISPNRYSTETIFRSAFWMDEERILEIGYPRNDVLV
NRANDQEYLDEIRTHLNLPSDKKVIMYAPTWRDDEFVSKGKYLFELKIDLDNLYKELGDD
YVILLRMHYLISNALDLSGYENFAIDVSNYNDVSELFLIX

Sequence 751

Contig 0511 pos 4471 _3650,

is similar to (with p-value 6.0e-42)

>sp:sp|P39074 |BMRU_BACSU BMRU PROTEIN. >gp:gp|L25604|BACBMRU
RBE 1 Bacillus subtilis bmrU, multidrug efflux transporter (
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bmr) and its regulator (bmrR) genes, complete cds, and branc
hed-chain 2-oxo acid dehydrogenase (bfmB) gene, 3' end. NID:
g2558636. >gp:gp|D84432|BACJH642 251 Bacillus subtilis DNA,
283 Kb region containing skin element. NID: g2627063. >gp:g
pl299116]BSUB0013_111 Bacillus subtilis complete genome (sec
tion 13 of 21): from 2395261 to 2613730. NID: g2634723.
atgtgtaaacacctctctcttcaactcagtgaaaataaaggcgatattattaaatattgt
aaatctattaaaaatgaaaattatagctctgatgtagacgttttatttattttaggtgga
gatggtacacttaatgaactagtaaatggcgttatgcagtatcagttaaatttaccaatc
ggtgtaataccaggtggtacctttaacgattttacaaaaacacttcaactgcaccctaat
tttaaaacagctagtgagcaattattaacatcacatgctgaatcatatgatgtgttaaaa
gtgaacgacttatatgtacttaatttcgttggacttggcttaatagtacaaaatgcagag
aatgttcaagatggttctaaagatatattcggtaaattcagctatattggatcaaccgtt
aaaacgttattaaatcctgttaaatttgatttctcattgactgttgatggtgaaacaaaa
gaaggcaatacttcgatgatgttaatagcaaacggtcccaatataggtggtggacaaatt
ccgctaaccgatttatcgeccacaagatggaagagcaaacacatttgtatttaatgatcaa
acactaaatatattgaatgatatattaaaaaaacgtgatagtatgaattggaacgaaatc
acacaaggtattgatcacatatcaggtaagcacatcacactctcaacaaaccctagtatg
aaagtggatattgatggcgaaattaatttagaaacaccaattgagattcaagtattacce
aaagcgatacaacttcttactgcaactgaacaaaataattaa

Sequence 752
MCKHLSLQLSENKGDIIKYCKSIKNENYSSDVDVLFILGGDGTLNELVNGVMQYQLNLPI
GVIPGGTFNDFTKTLQLHPNFKTASEQLLTSHAESYDVLKVNDLYVLNFVGLGLIVQNAE
NVODGSKDIFGKFSYIGSTVKTLLNPVKFDFSLTVDGETKEGNTSMMLIANGPNIGGGQTI
PLTDLSPODGRANTEVENDQTLNILNDILKKRDSMNWNEITQGIDHISGKHITLSTNPSM
KVDIDGEINLETPIEIQVLPKAIQLLTATEQNN*

Sequence 753

Contig_ 0511 pos_3293 642,

is similar to (with p-value 0.0e+00)
>sp:splQ24803|ADHZ_ENTHI ALCOHOL DEHYDROGENASE 2 (EC 1.1.1.1
) (ADH) / ALCETALDEHYDE DEHYDROGENASE (EC 1.2.1.10) (ACDH).
>gp:gp|U04863|EHUO4863_1 Entamoeba histolytica HM1:IMSS alco
hol dehydrogenase 2 (EhADH2Z) mRNA, complete cds. NID: g48842
9.
atgtttgtgaattatttcacaatatctaaggagtggttgtatatgttatctgtaactaaa
aaaaatacatatgaatcaaacaaagatgaagtcacacaaatgattgattcattagcagaa
aaaggacaagaagctctaaaagaactatctaaaaaatcacaacatgagattaatgacatt
gtacatcagatgagcatggctgctgttgatcagcatatgcatttagctaaactagettac
gacgaaacaggtagaggtatttatgaagacaaagctatcaaaaatttatatgcctcagag
tacatatggaattcaatcaaagacaataaaacagtaggtatcataggtgaagataaacaa
aaaggattaacgtatgtagctgaacctataggcgtgatttgtggagtgacaccaacgacc
aaccctacatctacaactattttcaaagcaatgattgctattaaaacaggtaatccaatt
attttcgcatttcatccaagtgcacaacaatcatcaaaatatgctgctaaagtcatttta
gaagctgcaacaaaagcaggtgctcctaaagattgtattcaatggatagaagtgccatca
attgaggcaactaaacaattaatgaatcataaagatattgctttagttctagcgactgga
ggctctggaatggtaaagtccgcatattcgacaggtaaacctgcattaggagtcggtcca
ggtaatgttcctacttatattgaaaaaactgctcatatcaaacgtgctgttaatgatatce
attggttctaaaacttttgataatggtatgatttgtgcttctgaacaagtcatggttgtt
gataaagaagtatacactgacgtcgttaaagaattcaaattacaccaaacatattttgtt
aataaaaatgaactacaacaattagaagatgccatcatgaatgaagataaaactgcagtt
aaacctgatatagttggtaaatctgctgtagatatagcgaaattgtcaggaattagtgtt
ccagaaaaaacaaaattattagtcgcagaaattgatggaattggaaaagattatccttta
tcacgtgaaaaattatcacctgtactcgcaatggtaactgcaaaatcaacaggacatgca
ctacaaatttgtgaagacatattaaaatttggtggtttaggtcacactgctgtaattcac
accgaggatagtcaattacaacaaaaattcggtctaaaaatgaaagcttgccgtgtattg
gtaaatacaccttctgctgtcggaggaattggaaatatgtataatgaactcattcecttea
ctcacgttaggttgtggttcatatggtagaaattctatttctcataatgtaagcgcagta
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gacttattaaatattaaaacaatagcaaaacgtcgtaataatatgcaatggtttaaactc
ccacctaaagtttattttgaagaaaattcagttatgtatttgacagagatggataatgtt
gaacgtgtaatgatagtttgtgatccaggaatggttaatattggttatactgatatagtt
gaacaagtgctgagacgccgagaaaaccaaccacaaatcaaagtgtttaacgaagttgaa
cctaatccatcaactcatacagtctataaggggttagaaatgtttataaatttccaacct
aatactattattgcactcggtggcggttcggcaatggatgcagccaaagcaatatggatg
ttctttgagcatccagaaacttcattttttggggcaaaacaaaagttcttagatattcgt
aaacgtacttataaaattaccaaacctaaaaacgcaaaatttatatgtataccaacgaca
tcaggaactggttctgaagtgacaccttttgcagtaattactgatagcgagacacacgtt
aagtatccactagcagattatgcgttaactcccgatattgectatcgtecgatccacaatte
gtattaagtgtacctaaagatgttgccgcagatacaggaatggatgttttgacacatgcece
attgaatcttacgtctctgtcatggcttcagattatacaagaggcttaagcttacaagca
ataaagttaacttttgattatctaaaatcatcagttcaagaaaatgacaaacactcacga
gaaaaaatgcataatgcttcaacaatggccggtatggcatttgeccaatgettttttagga
atttctcattctatcgcacataaaattggtggtgaatatggtattccccacggcagaaca
aatgctattttattaccacatgtcattcgctataatgccaaagatccacaaaaacatgcea
ctgtttcctaaatatgatttctttagagcagatactgactatgectgacattgcaaaattt
ttaggactcaaaggtaatacaactgaagaattagtggatgctctagctaatgecggtgtat
gatttaggatgttcagttggtattgatatgaatttaaaatcacaaggcgtaactgaagag
cttcttcactctactatagacagaatggctgaattagcatttgaagatcaatgtacaact
gctaatccaaaagaaccgctaattagtgaacttaaaggcattatcgaaacagcatatgat
tatgaaagataa

Sequence 754
MEFVNYFTISKEWLYMLSVTKKNTYESNKDEVTQMIDSLAEKGQEALKELSKKSQHEINDI
VHOMSMAAVDQHMHLAKLAYDETGRGIYEDKAIKNLYASEYIWNSIKDNKTVGIIGEDKQ
KGLTYVAEPIGVICGVTPTTNPTSTTIFKAMIAIKTGNPIIFAFHPSAQQSSKYAAKVIL
EAATKAGAPKDCIQWIEVPSIEATKQLMNHKDIALVLATGGSGMVKSAYSTGKPALGVGP
GNVPTYIEKTAHIKRAVNDIIGSKTFDNGMICASEQVMVVDKEVYTDVVKEFKLHQTYEV
NKNELQQLEDAIMNEDKTAVKPDIVGKSAVDIAKLSGISVPEKTKLLVAEIDGIGKDYPL
SREKLSPVLAMVTAKSTGHALQICEDILKFGGLGHTAVIHTEDSQLOQKFGLKMKACRVL
VNTPSAVGGIGNMYNELIPSLTLGCGSYGRNSISHNVSAVDLLNIKT IAKRRNNMOWFKL
PPKVYFEENSVMYLTEMDNVERVMIVCDPGMVNIGYTDIVEQVLRRRENQPQIKVENEVE
PNPSTHTVYKGLEMFINFQPNTIIALGGGSAMDAAKAIWMFFEHPETSFFGAKQKFLDIR
KRTYKITKPKNAKFICIPTTSGTGSEVTPFAVITDSETHVKYPLADYALTPDIAIVDPQF
VLSVPKDVAADTGMDVLTHAIESYVSVMASDY TRGLSLQAIKLTFDYLKSSVQENDKHSR
EKMHNASTMAGMAFANAFLGISHSIAHKIGGEYGIPHGRTNAILLPHVIRYNAKDPQKHA
LFPKYDFFRADTDYADIAKFLGLKGNTTEELVDALANAVYDLGCSVGIDMNLKSQGVTEE
LLHSTIDRMAELAFEDQCTTANPKEPLISELKGIIETAYDYER*

Sequence 755

Contig 0512 _pos_8604_8128,

putative peptide of unknown function
gtgaataaggatgctgagaaccctaaacctaaagaagggatagggacttggattggaaaa
gatattaaaacactaacgcatcattatggacaagctgatcggtcttatccatataaaaat
gggttaaaaaattatgtctttaaacagaaagatgaatattatattgtaagtactaataaa
ggaacaatcacatcagtttatgccacaggtaaaggtgtgaaagtgagcccacttaaaata
ggtgaaagttcatctcatatttttgaagatactagtattaatccagaaccaactgtcaaa
acgaaaggtaaaacttataaatttgaaatgtctgatgaagacttaaagacacagacgtta
attaaatatggagatgtttatgctcaaatatattctgatcaacaaactaataaaattttg
gcagtgagatttttagatgcaaatacattggcaacactacaaccatataagttataa

Sequence 756
VNKDAENPKPKEGIGTWIGKDIKTLTHHYGQADRSYPYKNGLKNYVFKQKDEYYIVSTNK
GTITSVYATGKGVKVSPLKIGESSSHIFEDTSINPEPTVKTKGKTYKFEMSDEDLKTQTL
IKYGDVYAQIYSDQQTNKILAVRFLDANTLATLQPYKL™*

Sequence 757
Contig 0512 pos 8113 7241,
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