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ENZYME SYSTEMS FOR SACCHARIFICATION OF PLANT CELL WALL
POLYSACCHARIDES

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application is a continuation-in-part of U.S. Application Serial No.
11/121,154 filed May 4, 2005 and claims priority to U.S. Provisional Application No.
60/567,971, filed May 4, 2004, the contents of which are incorporated herein, in their

entirety, by reference.

STATEMENT REGARDING FEDERALLY SPONSORED RESEARCH OR
DEVELOPMENT

[0002] This invention was made with government support under Contract Number
- SA7528051E awarded by the National Oceanic and Atmospheric Administration
(NOAA). and Contract Number DEB0109869 awarded by the National Science
Foundation (NSF). The government has certain rights in the invention. o

SEQUENCE LISTING

[0003] The present application contains a lengthy Sequence Listing, which has been
submitted via triplicate CD-R in lieu of a printed paper copy, and is hereby incorporated
by reference in its entirety. The CD-Rs, recorded on September 14, 2005 in related
U.S. Application Serial No. 11/121,154 filed May 4, 2005, are labeled “CRF”, “Copy 1,”
and “Copy 2, respectively, and each contains only one identical 828 KB file
(18172121.APP).

BACKGROUND OF THE INVENTION

1. Field of the Invention: . |

[0004] The invention is generélly directed to degradative enzymes and systems. In
particular, the present invention is directed to plant cell wall degrading enzymes and
associated proteins found in Microbulbifer degradans, systems containing such

enzymes and/or proteins, and methods of using the systems to obtain ethanol.
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2. Background of the Invention:

[0005] Cellulases and related enzymes have been utilized in food, beer, wine, animal
feeds, textile production and laundering, pulp and paper industry, and agricultural
industries. Various such uses are described in the paper “Cellulases and related
enzymes in biotechnology” by M.K. Bhat (Biotechnical Advances 18 (2000) 355-383),
the subject matter of which is hereby incorporated by reference in its entirety.

[0006] The cell walls of plants are composed of a heterogenous mixture of complex
polysaccharides that interact through covalent and noncovalent means. Complex
polysaccharides of higher plant cell walls include, for example, cellulose (B-1, 4 glucan)
which generally makes up 35-50% of carbon found in cell wall components. Cellulose
polymefs self associate through hydrogen bonding, van der Waals interactions and
hydrophobic interactions to form semi-crystalline cellulose microfibrils.  These
microfibrils also include noncrystalline regions, generally known as amorphous
cellulose. The cellulose microfibrils are embedded in a matrix formed of hemicelluloses
(including, e.g., xylans, arabinans, and mannans), pectins (e.g., galacturonans and
galactans), and various other B-1, 3 and B-1, 4 glucans. These matrix polymers are
often substituted with, for example, arab'inose, galactose and/or xylose residues to yield
highly complex arabinoxylans, arabinogalactans, galactomannans, and xyloglucans..
The hemicellulose matrix is, in turn, surrounded by polyphenolic lignin.

[0007] The complexity of the matrix makes it difficult to degrade by microorganisms as
lignin and hemicellulose components must be degraded before enzymes can act on the
core cellulose microfibrils.  Ordinarily, a consortium of different microorganisms is
required to degrade cell wall polymers to release the constituent monosaccharides. For
saccharification of plant cell walls, the lignin must be permeabilized and hemicellulose
removed to allow cellulose-degrading enzymes to act on their substrate. For industrial
saccharification of cell walls, large amounts of primarily fungal cellulases are added to
processed feedstock that has been treated with dilute sulfuric acid at high temperature
and pressure to permeabilize the lignin and partially saccharify the hemicellulose
constituents.

[0008] Saccharophagus degradans strain 2-40 (herein referred to as “S. degradans 2-

40" or “2-40") is a representative of an emerging group of marine bacteria that degrade



WO 2008/033330 PCT/US2007/019708

complex polysaccharides (CP). S. degradéns has been deposited at the American
Type Culture Collection and bears accession number ATCC 43961. S. degradans 2-40,
formerly known and referred to synonymously herein as Microbulbifer degradans strain
2-40 ("M. degradans 2-40"), is a marine O-proteobacterium that was isolated from
decaying Sparina altemiflora, a salt marsh cord grass in the Chesapeake Bay
watershed. Consistent with its isolation from decaying plant matter, S. degradans strain
2-40 is able to degrade many complex polysaccharides, including cellulose, pectin,
xylan, and chitin, which are common components of the cell walls of higher plants. S.
degradans strain 2-40 is also able to depolymerize algal cell wall components, such as
agar, agarose, and laminarin, as well as protein, starch, pullulan, and alginic acid. In
addition to degrading this plethora of polymers, S. degradans strain 2-40 can utilize
each of the polysaccharides as the sole carbon source. Therefore, S. degradans strain
2-40 is not only an excellent model of microbial degradation of insoluble complex
polysaccharides (ICPs) but can also be used as a paradigm for complete metabolism of
these ICPs. ICPs are polymerized saccharides that are used for. form and strUcture in
animals and plants. They are insoluble in water and therefore are difficult to break
down.

[0009] Microbulbifer degradans strain 2-40 requires at least 1% sea salts for growth and
will tolerate salt concentrations as high as 10%. It is a highly pleomorphic, Gram-
negative bacterium that is aerobic, generally rbd-shaped, and motile by means of a
single polar flagellum. Previous work has determined that 2-40 can degrade at least 10
different carbohydrate polymers (CP), including agar, chitin, alginic acid,
carboxymethylcellulose (CMC), B-glucan, laminarin, pectin, pullulan, starch'and xylan
(Ensor, Stotz et al. 1999). In addition, it has been shown to synthesize a true tyrosinase
(Kelley, Coyne et al. 1990). 16S rDNA analysis shows that 2-40 is a member of the
gamma-subclass of the phylum Proteobacteria, related to Microbulbifer hydrolyticus
(Gonzalez and Weiner 2000) and to Teridinibacter sp.,(Distel, Morrill et al. 2002)
cellulolytic nitrogen-fixing bacteria that are symbionts of shipworms.

[0010] The agarase, chitinase and alginase systems have been generally characterized.
Zymogram activity gels indicate that all three systems are .comprised of multiple

depolymerases and multiple lines of evidence suggest that at least some of these
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depolymerases are attached to the cell surface (Stotz 1994; Whitehead 1997;
Chakravorty 1998). Activity assays reveal that the majority of 2-40 enzyme activity
resides with the cell fraction during logarithmic growth on CP, while in later growth
phases the bulk of the activity is found in the supernatant and cell-bound activity
decreases dramatically (Stotz 1994). Growth on CP is also accompanied by dramatic
alterations in cell morphology. Glucose-grown cultures of 2-40 are relatively uniform in
cell size and shape, with generally smooth and featureless cell surfaces. However,
when grown on agarose, alginate, or chitin, 2-40 cells exhibit novel surface structures
and features. .

[0011] These exo- and extra-cellular structures (ES) include small protuberances, larger
bleb-like structures that appear to be released from the cell, fine fimbrae or pili, and a
network of fibril-like appendages which may be tubules of some kind. Immunoelectron
microscopy has shown that agarases, alginases and/or chitinases are.localized in at
least some types of 2-40 ES. The surface topology and pattern of immunolocalization of
2-40 enzymes to surface protuberances are very similar to what is seen with cellulolytic
members of the genus Clostridium.

[0012] The oldest methods studied to convert lignocellulosic materials to saccharides
are based on acid hydrolysis (see, e.g., review by Grethlein, Chemical Breakdown Of
Cellulosic Materials, J. APPL.CHEM. BIOTECHNOL. 28:296-308 (1978)). This process
can involve the use of concentrated or dilute acids. For example, U.S. Patent Nos.
9,221,537 and 5,536,325, incorporated by reference herein in their entireties, describe a
two-step process for the acid hydrolysis of lignocellulosic material to glucose. These
processes have numerous disadvantages including, for example, recovery of the acid,
the specialized materials of construction required, the need to minimize water in the
system, and the high production of degradation products which can inhibit the
fermentation to ethanol.

[0013] To overcome the problems of the acid hydrolysis process, cellulose
conversion processes are being developed using enzymatic hydrolysis. See, for
example, U.S. Patent No. 5,916,780, incorporated by reference herein in its entirety,
which discloses enzymatic hydrolysis with a pre-treatment step to break down the

integrity of the fiber structure and make the cellulose more accessible to attack by
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cellulase enzymes in the freatment phase.

[0014] U.S. Patent No. 6,333,181, incorporated by reference herein in its entirety,
discloses production of ethanol from lignocellulosic material by treatment of a mixture of
lignocellulose, cellulose, and an ethanologenic microorganism with ultrasound.

[0015] Therel exists a need to identify enzyme systems that use cellulose as a
substrate, express the genes encoding the protéins using suitable vectors, identify and
isolate the amino acid products (enzymes and non-enzymatic products), and use these
products as well as organisms containing these genes for purposes, such as the
production of ethanol and uses déscribed in the Bhat paper. There is also a need in the
art of using Iignocellulosid materials for production of ethanol, to develop more effective

treatment methods that result in greater yields of ethanol.
SUMMARY OF THE INVENTION

[0016] One aspect of the present invention is directed to systems of plant wall active
carbohydrases and related proteins.

[0017] A further aspect of the invention is directed to a method for the degradation of
substances comprising cellulose. The method involves contacting the cellulose
containing substances with one or more compounds obtained from Saccharophagus
degradans strain 2-40.

[0018] Another aspect of the present invention is directed to groups of enzymes that
catalyze reactions involving cellulose.

[0019] Another aspect of the present invention is directed to polynucleotides that
encode polypeptides with cellulose degrading or cellulose binding activity.

[0020] A further aspect of the invention is directed to chimeric genes and vectors
comprising genes that encode polypeptides with cellulose depolymerase activity.
[0021] A further aspect of the invention is directed to a method for the identification of a
nucleotide sequence encoding a polypeptide comprising any one of the following
activities from S. degradans: cellulose depolymerase, or cellulose binding. An S.
degradans genomic library can be constructed in E. coli and screened for the desired
activity. Transformed E. coli cells with specific activity are created and isolated.

[0022] Another aspect of the invention is directed to a method for producing ethanol

from lignocellulosic material, comprising treating lignocellulosic material with an
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effective saccharifying amount of one or more compounds listed in Figures 4-11 to
obtain saccharides and converting the saccharides to produce ethanol. Conversion of
sugars to ethanol and recovery may be accomplished by, but are not limited to, any of
the well-established methods known to those of skill in the art. For example, through the
use of an ethanologenic microorganism, such as Zymomonas, Erwinia, Klebsiella,
Xanthomonas, and Escherichia, preferably Eschefichia coli K011 and Klebsiella oxytoca
P2.

[0023] A further aspect of the invention is directed to a method for producing ethanol
from lignocellulosic material, comprising contacting lignocellulosic material with a
microorganism expressing an effective saccharifying amount of one or more
compounds listed in Figures 4-11 to obtain saccharides and converting the 'saccharides
to produce ethanol.

[0024] A further aspect of the invention is directed to a method for producing ethanol
from lignocellulosic material, comprising contacting lignocellulosic material with an
ethanologenic microorganism expressing an effective saccharifying amount of one or
more compounds listed in Figures 4-11 to produce ethanol. Such an ethanologenic
microorganism expresses an effective amount of one or more compounds listed in
Figures 4-11 to saccharify the lignocellulosic material and an effective amount of one or
more enzymes or enzyme systems which, in turn, catalyze (individually or in concert)
the conversion of the saccharides to ethanol.

[0025] Further aspects of the invention are directed to utilization of the cellulose
degrading substances in food, beer, wine, animal feeds, textile production and
laundering, pulp and paper industry, and agricultural industries.

[0026] The present invention is advantageous in that saccharification of plant cell walls
~and ethanol production processes including saccharification may be obtained without
permeabilizing lignin and/or removing or partially saccharifying the hemicellulose or
hemicellulose constituents before the cellulose-degrading enzymes can act on their
substrate. The present invention also allows for saccharification and ethanol production
processes including saccharification without or with a reduced amount of fungal
cellulases, acids (e.g., sulfuric acid), high temperatures, and high pressures in the

saccharification process.
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[0027] Other aspects, features, and advantages of the invention will become apparent
from the following detailed description, which when taken in conjunction with the
accompanying figures, which are part of this disclosure, and which illustrate by way of

example the principles of this invention.
BRIEF DESCRIPTION OF THE FIGURES

[0028] Figure 1A shows the chemical formula of cellulose;

[0029] Figure 1B illustrates the physical structure of cellulose;

[0030] Figure 2A illustrates the degradation of cellulose fibrils;

[0031] Figure 2B shows the chemical representation of cellulose degradation to
celliobiose and glucose;

[0032] Figure 3 shows SDS-PAGE and Zymogram analysis of 2-40 culture
supernatants;

[0033] Figure 4 lists the predicted cellulases of S. degradans 2-40 (the sequences from
Figures 4-10 are disclosed as SEQ [ID NOs 1-214, respectively in order of appearance
in the appendix);

[0034] Figure 5 lists the predicted xylanases, xylosidases and related accessories of M.
degradans 2-40;

[0035] Figure 6 lists the predicted pectinases and related accessories of S. degradans
2-40;

[0036] Fi'gure 7 lists the arabinanases and arabinogalactanases of S. degradans 2-40;
[0037] Figure 8 lists the mannanases of S. degradans 2-40;

[0038] Figure 9 lists the laminarinases of S. degradans 2-40;

[0039] Figure 10 lists selected carbohydrate-binding module proteins of S. degradans 2--
40; and

[0040] Figure 11 lists the recombinant proteins of S. degradans 2-40 and a comparison

of predicted vs. observed molecular weights thereof.

DETAILED DESCRIPTION

[0041] Analysis of the genome sequence of S. degradans 2-40 reveals an abundance of
genes coding for enzymes that are predicted to degrade plant-derived carbohydrates.

To date, 2-40 is the only sequenced marine bacterium with apparently complete

7
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cellulase and xylanase systems, as well as a number of other systems containing plant-
wall active carbohydrases.

[0042] Thus it appears that 2-40 can play a significant role in the marine carbon cycle,
functioning as a “super-degrader” that mediates the breakdown of CP from various
algal, plantal, and invertebrate sources. The remarkable enzymatic diversity, novel
surface features (ES), and the apparent localization of carbohydrases to ES make S.
degradans 2-40 an intriguing organism in which to study the cell biology of CP
metabolism and surface enzyme attachment.

[0043] It has now been discovered that 2-40 has a complete complement of enzymes,
suitably positioned, to degrade plant cell walls. This has been accomplished by the
following approaches: a) annotation and genomic analysis of 2-40 plant-wall active
- enzyme systems, b) identification of enzymes and other proteins which contain domains
or motifs that may be involved in surface enzyme display, c) the development of .
testable models based on identified protein motifs, and d) cloning and expression of
selected proteins for the production of antibody probes to allow testing of proposed
models of surface enzyme display using immunoelectron microscopy.

[0044] These efforts have been greatly facilitated by the recent sequencing of the
genome of 2-40, allowing a strategy where genes which code for proteins with potential
involvement in surface attachment may be identified based on sequence homology with
modules or domains known to function in surface attachment and/or adhesion.

[0045] Enzymatic and non-enzymatic ORFs with compelling sequence elements are
identified using BLAST and other amino acid sequence alignment and analysis tools. -
Genes of interest can be cloned into E coli, expressed with in-frame polyhistidine affinity
tag fusions and purified by nickel ion chromatography, thus providing the means of
identifying and producing recombinant 2-40 protei'ns for study and antibody probe
production.

[0046] The genome sequence of 2-40 was recently obtained in conjunction with the
Department of Energy's Joint Genome Initiative (JGI). The finished draft sequence’
dated January 19, 2005 comprises 5.1Mbp contained in a single contiguous sequence.
Automated annotation of open reading frames (ORFs) was performed by the

computational genomics division of the Oak Ridge National Laboratory (ORNL), and the
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annotated sequence is available on the World Wide Web
(http://genome.ornl.gov/microbial/mdeg).

[0047] The initial genome annotation has revealed a variety of carbohydrases, including
a number of agarases, alginases and chitinases. Remarkably, the genome also
contains an abundance of enzymes with predicted roles in the degradation of plant cell
wall polymers, including a number of ORFs with homology to cellulases, xylanases,
pectinases, and other glucanases and glucosidases. In all, over 180 open reading
frames with a probable role in carbohydrate catabolism were identified in the draft
genome. _

[0048] To begin to define the cellulase, xylanase and pectinase systems of 2-40, genes
were initially classified as belonging to one of those systems by BLAST homology.
‘Ambiguous ORFs were tentatively assigned to the class of the best known hit. Other
tools used to refine this tentative classification include Pfam (Protein families database

of alignments and HMMs,; http://www.sanger.ac.uk/Software/Pfam/) and SMART

(Simple Modular Architecture Research Tool; http://smart.embl-heidelberg.de/) which

use multiple alignments and hidden Markov models (statistical models of sequence
consensus homology) to identify discreet modular domains within a protein sequence.
These analyses were relatively successful; however, a number of ORFs remained
difficult to classify based on sequence homology alone.

[0049] Enzymes have fraditionally been classified by substrate specificity and reaction
products. In the pre-genomic era, function was regarded as the most amenable (and
perhaps most useful) basis for comparing enzymes and assays for various enzymatic
activities have been well-developed for many years, resulting in the familiar EC
classification scheme. Cellulases and other O-Glycosyl hydrolases, which act upon
glycosidic bonds between two carbdhydrate moieties (or a carbohydrate and non-
carbohydrate moiety—as occurs in nitrophenol-glycoside derivatives) are designated as
EC 3.2.1.-, with the final number indicating the exact type of bond cleaved. According to
this scheme an endo-acting cellulase (1,4-B-endoglucanase) is designated EC 3.2.1.4.
[0050] With the advent of widespread genome sequencing projects and the ease of
determining the nucleotide sequence of cloned genes, ever-increasing amounts of

sequence data have facilitated analyses and comparison of related genes and proteins
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on an unprecedented scale. This is particularly true for carbohydrases; it has become
clear that classification of such enzymes according to reaction specificity, as is seen in
the E.C. nomenclature scheme, is limited by the inability to convey sequence similarity.
Additionally, a growing number of carbohydrases have been crystallized and their 3-D
structures solved. ' |
[0051] One of the major revelations of carbohydrase sequence and structure analyses
is that there are discreet families of enzymes with related sequence, which contain
conserved three-dimensional folds that can be predicted based on their amino acid
sequence. Further, it has been shown that enzymes with the same three-dimensibnal
fold exhibit the same stereospecificity of hydrolysis, even when they catalyze different
reactions (Henrissat, Teeri et al. 1998; Coutinho and Henrissat 1999).
[00562] These findings form the basis of a sequence-based classification of
carbohydrase modules which is available in the form of an internet database, the
Carbohydrate-Active enZYme server (CAZy), at http./afmb.cnrs-mrs.fr/CAZY/index:html
(Coutinho and Henrissat 1999; Coutinho and Henrissat 1999).

[0053] CAZy defines four major classes of carbohydrases, based on the type of reaction

catalyzed: Glycosyl Hydrolases (GH's), Glycosyltransferases (GT's), Polysaccharide
Lyases (PL's), and Carbohydrate Esterases (CE's). GH's cleave glycosidic bonds
through hydrolysis. This class includes many familiar polysaccharidases such as
cellulases, xylanases, and agarases. GT’'s generally function in polysaccharide
synthesis, catalyzing the formation of new glycosidic bonds through the transfer of a
sugar molecule from an activated carrier molecule, such as uridine diphosphate (UDP),
to an acceptor molecule. While GT's often function in biosyhthesis, there are examples
where the mechanism is exploited for bond’cleavage, as occurs in the phosphorolytic
cleavage of cellobiose and cellodextrins (Lou, Dawson et al. 1996). PL's use a B-
elimination mechanism to mediate bond cleavage and are commonly involved in
alginaté and pectin depolymerization. CE's generally act as deacetylases on O- or N-
substituted polysaccharides. Common examples include xylan and chitin deacetylases.
Sequence-based families are designated by number within each class, as is seen with
GHS: glycosyl hydrolase family 5. Members of GH5 hydrolyze -1,4 bonds in a retaining

fashion, using a double-displacement mechanism which results in retention of the
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original bond stereospecifibity. Retention or inversion of anomeric configuration is a
general characteristic of a given GH family (Henrissat and Bairoch 1993; Coutinho and
Henrissat 1999). Many examples of endocellulases, xylanases and mannanases
belonging to GH5 have been reported, illustrating the variety of substrate specificity
possible within a GH family. Also, GHb5s are predominantly endohydrolases—cleaving
chains of their respective substrates at random locations internal to the polymer chains.
While true for GH5, this generalization does not hold for many other GH families. In
addition to carbohydrases, the CAZy server defines numerous families of Carbohydrate
Binding Modules (CBM). As with catalytic modules, CBM families are designated based
on amino acid sequence.similarity and conserved three-dimensional folds.

[0054] The CAZyme structural families have been incorporated into a new classification
and nomenclature scheme, developed by Bernard Henrissat and colleagues (Henrissat,
Teeri et al. 1998). Traditional gené/protein nomenclature assigns an acronym indicating
general function and order of discovery; in this scheme an organism’s cellulase genes
are designated celA, celB, etc., regardiess of their actual mechanism of action on
cellulose. Some researchers have attempted to convey more information by naming
cellulases as endoglucanases (engA, engB) or cellobiohydrolases (cbhA, cbhB),
however this requires determination of function in vitro and still fails to convey
relatedness of protein sequence and structure. CAZyme nomenclature retains the
familiar acronym to indicate the functional system a gene belongs to and incorporates
the family number designation. Capital letters after the family number indicate thé order
of report within a given organism system. An example is provided by two
endoglucanases, CenA and CenB, of Cellulomonas fimi..In the old nomenclature
nothing can be deduced from the names except order of discovery. Naming them Cel6A
and Cel9A, respectively, makes it immediately clear that these two cellulases are
unrelated in sequence, and so belong to different GH families (where Cel stands for
cellulase, and 9 for glycosyl hydrolase family nine). While this scheme does not
distinguish between endo- and exo- activity, these designations are not absolute and
can be included in discussion of an enzyme when relevant (i.e. the cellobiohydrolase
CelBA, the endoxylanase Xyn10B). Catalytic modules take precedence in naming

carbohydrases; since many (or even most) carbohydrases contain at least one CBM, |
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they are named for their enzymatic module. If more than one catalytic domain is
present, they are named in order from N-terminus to C-terminus, i.e. cel9A-cel48A
contains a GH9 at the amino-terminus and a GH48 at the carboxy-terminus. Both
domains act against cellulose. There are, however, many examples of CBM modules
occurring on proteins with no predicted carbohydrase module. In the absence of some
other predicted functional domain (like a protease) these proteins are named for the
CBM module family. If there are multiple CBM families present, then naming is again
from amino to carboxy end, i.e. cbm2D-cbm10A (Henrissat, Teeri et al. 1998). This
nomenclature has been widely éccepted and will be used in the naming of all 2-40
plant-wall active carbohydrases and related proteins considered as part of this study.
[0055] The cell walls of higher plants are comprised of a variety of carbohydrate
polymer (CP) components. These CP interac_:t through covalent and non-éovalent
means, providing the structural integrity plants required to form rigid cell walls and resist
turgor pressure. The major CP found in plants is cellulose, which forms the structural
backbone of the cell wall. See Fig. 1A. During celluiose biosynthesis, chains of poly-B-
1,4-D-glucose self associate through hydrogen bohding and hydrophobic interactions to
form cellulose microfibrils which further self-associate to form largér fibrils. Cellulose
microfibrils are somewhat irregular and contain regions of varying crystallinity. The
degree of crystallinity of cellulose fibrils depends on how tightly ordered the hydrogen
bonding is between its component-cellulose chains. Areas with less-ordered bonding,
and therefore more accessible glucose chains, are referred to as amorphous regions
(Figure 1B). The relative crystallinity and fibril diameter are characteristic of the
biological source of the cellulose (Beguin and Aubert 1994; Tomme, Warren et al. 1995;
Lynd, Weimer et al. 2002). The irregularity of cellulose fibrils results in a great variety of
altered bond angles and steric effects which hinder enzymatic access and subsequent
degradation.

[0056] The general model for cellulose depolymerization to glucose involves a minimum
of three distinct enzymatic activities (See FigUres 2A and 2B). Endoglucanases cleave
- cellulose chains internally to generate shorter chains and increase the number of
accessible ends, which are acted upon by exogiucanases. These exoglucanases are

specific for either reducing ends or non-reducing ends and frequently liberate
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cellobiose, the dimer of cellulose (cellobiohydrolases). The accumulating cellobiose is
cleaved to glucose by cellobiases ([3-1;4-glucosidases). In many systems an additional
type of enzyme is present: cellodextrinases are B-1,4-glucosidases which cleave
glucose monomers from cellulose oligomers, but not from cellobiose. Because of the
variable crystallinity and structural complexity of cellulose, and the enzymatic activities
required for is degradation, organisms with “complete” cellulase systems synthesize a
variety of endo and/or exo-acting B-1,4-glucanases.

[0057] For example, Cellulomonas fimi and Thermomonospora fusca have each been
shown to synthesize six cellulases while Clostridium thermocellum has as many as 15
or more (Tomme, Warren et al. 1995). Presumably, the variations in the shape of the
substrate-binding pockets and/or active sites of these numerous cellulases facilitate
complete cellulose degradation (Warren 1996). Organisms with complete cellulase
systems are believed to be capable of efficiently using plant biomass as a carbon and
energy source while mediating cellulose degradation. The ecological and evolutionary
role of incomplete cellulose systems is less clear, although it is believed that many of
these function as members of consortia (such as ruminal communities) which may
collectively achieve total or near-total cellulose hydrolysis (Ljungdahl and Eriksson
1985; Tomme, Warren et al. 1995).

[0058] In the plant cell wall, microfibrils of cellulose are embedded in a matrix of
hemicelluloses (including xylans, arabinans and mannéns), pectins (galacturonans and
galactans), and various B-1,3 and B-1,4 glucans. These matrix polymers are often
substituted with arabinose, galactose and/or xylose residues, yielding arabinoxylans,
galactomannans and xyloglucans—to name a few (Tomme, Warren et al. 1995: Warren
1996; Kosugi, Murashima et al. 2002; Lynd, Weimer et al. 2002). The complexity and
sheer number of different glycosyl bonds presented by these non-cellulosic CP requires
specific enzyme systems which often rival cellulase systems in enzyme count and
complexity. Because of its heterogeneity, plant cell wall degradaﬁon often requires
consortia of microorganisms (Ljungdahl and Eriksson '1985; Tomme, Warren et al.
1995). |
[0059] Objectives —S. degradans and M degradans synthesize complete multi-enzyme

systems that degrade the major structural polymers of plant cell walls. A) define
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cellulase and xylanase systems, determining the activities of genes for which function
cannot be predicted by sequence homology; and B) genomic identification and
annotation of other plant-degrading enzyme systems by sequence homology (i.e.
pectinases, laminarinases, etc.).

[0060] All publications, patents and patent applications are herein expressly
incorporated by reference in their entirety to the same extent as if each individual
publication, patent or patent application was specifically and indicated individually to be
incorporated by reference in its entirety.

[0061] The following examples illustrate but are not intended in any way to limit the
scope of the invention.

[0062] Experimental Results

[0063] I: Genomic, proteomic and functional analyses of 2-40 plant-wall active enzymes
[0064] From the ORNL annotation it is clear that the 2-40 genome contains numerous
enzymes with predicted activity against plant cell wall polymers. This is particularly
surprising since 2-40 is an estuarine bacterium with several complex enzyme systems
that degrade common marine polysaccharides such as agar, alginate, and chitin.
Defining multienzyme systems based on automated annotations is complicated by the
presence of poorly conserved domains and/or novel combinations of domains. There
are many examples of this in the plant-wall active enzymes of 2-40. Accordingly, the
ORNL annotations of carbohydrase ORFs were manually reviewed with emphasis on
the modular composition and then assigned to general groups based on the substrate
they were likely to be involved with (i.e. cellulose or xylan degradation). These genomic
sequence analyses resulted in a pool of about 25 potential cellulases, 11 xylanases and
17 pectinases.

[0065] When sequence homology is well-conserved, highly accurate predictions of
function are possible. Therefore, to verify the presence of functioning cellulase and
xylanase systems in M degradans, zymograms and enzyme activity assays were
performed as discussed below. Also, attempts were made to identify enzymes from 2-
40 culture supernatants using Mass Spectrometry based proteomics. -

[0066] Next, more sophisticated genomic analyses were used to predict function where

possible and to identify ORFs which require functional characterization to determine
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their roles, if any, in the cellulase and xylanase systems. ORFs which belong to other
plant wall-active enzyme systems were tentatively classified based on the sequence
analyses and functional predictions of B. Henrissat.

[0067] To gain insight into the induction and expression of 2-40 cellulases and
xylanases, specific activities were determined for avicel and xylan-grown cells and
supernatants by dinitrosalicylic acid- reducing-sugar assays (DNSA assays), as
discussed in the Experimental Protocols section at the end of this proposal. Xylanase
activity was measured for avicel-grown cultures, and vice versa, in order to investigate
possible co-induction of activity by these two substrates which occur together in the
plant cell wall.

[0068] Growth on either avicel or xylan yields enzymatic activity against both substrates,
suggesting co-induction of the cellulase and xylanase systems. As with other 2-40
carbohydrase systems, highest levels of activity were induced by the homologous
substrate. The resuits also reveal some key differences in the expression of these two
systems. When grown on avicel, cellulase activity is cell-associated in early growth and
accumulates significantly in late-stage supernatants. Cell and supernatant fractions
exhibit low levels of xylanase activity that remain roughly equal throughout all growth
phases. In contrast, xylan-grown cultures exhibit the majority of xylanase and cellulase
activity in the cellular fraction throughout the growth cycle. Cellulase activity does not
accumulate in the supernatant and xylanase activity accumulates modestly, but still
remains below the cell-bound activity.

[0069] Enzyme activity gels (zymograms) of avicel and xylan grown cell pellets and
culture supernatants were analyzed to visualize and identify expressed cellulases and
xyl'anases.'The zymograms revealed five xylanolytic bands in xylan-grown supernatants
(Figure 3), four of which correspond well with the calculated MW of predicted xylanases
(xyl/arb43G-xyn10D: 129.6kDa, xyn10E: 75.2kDa, xyn10C: 42.3kDa, and xyn11A:
30.4kDa; see Table 2). Avicel-grown cultures showed eight active bands with MWs
ranging from 30-150kDa in CMC zymograms. CMC is generally a suitable substrate for
endocellulase activity. These zymograms clearly demonstrate that 2-40 synthesizes a
number of endocellulases of varied size during growth on avicel—indicative of a

functioning. multienzyme cellulase system. Together, the CMC and xylan zymograms
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confirm the results of the genomic analyses and the inducible expression of
multienzyme cellulase and xylanase systems in M degradans 2-40.

[0070] To identify individual cellulases and xylanases produced during growth .on CP,
culture supernatants were subjected to proteomic analysis using reversed-phase high-
performance liquid chromatography (RP-HPLC) coupled with tandem Mass
Spectrometry (MS/MS). The power resulting from separating the peptides on the RP-
HPLC column prior to electrospray ionization and MS/MS analysis allows the
identification of a great number of proteins from ’complex samples (Smith, Loo et al.
1990; Shevchenko, Wilm et al. 1996; Jonsson, Aissouni et al. 2001). These analyses
confidently identified over 100 different non-enzymatic proteins and a number of
carbohydrases, including a xylanase, two xylosidases, a cellulase, and two
cellodextrinases. An agarase was identified during additional analyses of agarose-
grown supernatant.

[0071] Gel-slice digestion, extraction, and MS/MS analyses performed at the Stanford
University Mass Spectrometry facility identified two annotated cellulases from an avicel-
grown supernatant sample. One, designated cel5H, has a predicted MW of 67kDa and
was identified from a band with an apparent MW of 75kDa. The other, cel9B, has a
predicted MW of 89kDa, but an apparent MW of 120kDa. The discrepancy between the
predicted and apparent MW of cel9B is consistent with similar instances where certain
2-40 proteins, cloned and expressed in E coli, exhibit apparent MWs which are 30-40%
higher than their predicted MW. . _
[0072] The amino acid translations of all gene models in the 2-40 draft genome were
analyzed on the CAZy ModO (Carbohydrase Active enZyme Modular Organization)
server at AFMB-CRNS. This analysis identified all gene models that contain a catalytic
module (GH, GT, PL, or CE) and/or a CBM. In all, the genome contains 222 gene
models containing CAZy domains, most of which have modular architecture. Of these,
117 contain a GH module, 39 have GTs, 29 PLs, and 17 CE. Many of these carry one
or more CBM from various families. There are aiso 20 proteins that contain a CBM but
no predicted carbohydrase domain.

[0073] Detailed cbmparisons of 2-40 module sequences to those in the ModO database

allowed specific predictions of function for modules where the sequence of the active
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site is highly conserved. For example, Cel9B (from the gel slice MS/MS) contains a GH9
module which is predicted to function as an endocellulase, a CBM2 and a CBM10
module.

[0074] When catalytic module sequences are less conserved, only a general
mechanism can be predicted. This is the case with gly5M which contains a GH5
predicted to be either a 1,3 or 1,4 glucanase—sequence analysis cannot be certain
which, and so the acronym designation “gly” for glycanase.

[0075] The results of this detailed evaluation and analysis were used to assign genes to
cellulase, xylanase, pectinase, laminarinase, arabinanase and mannanase systems.
Each system was also assigned the relevant accessory enzymes, i.e. cellobiases
belong to the cellulase system and xylosidases belong to the xylanase system. Genes
with less-conserved GH modules which have the most potential to function as
cellulases, xylanases or accessories were identified and designated as needing
demonstration of function. .

[0076] The results of the ORNL annotation, follow-up annotation analyses, proteomic
(mass spectrometry) analyses, CAZyme modular analyses and functional predictions
have been incorporated into Figures 4-11, which contain tables that summarize the
predicted plant wall active carbohydrases and selected CBM only genes of 2-40.

[0077] The genes chosen .for cloning and functional analysis include the carbohydrases
gly3C, gly5K, glySM, gly9C, and gly43M. Because the active site of gly5L is highly
homologous to that of gly5K, its activity is inferred from the results obtained from gly5K.
Four of the 20 “CBM only” proteins, cbm2A, cbm2B, cbm2C and cbm2D-cbm10A are
included in activity assays to investigate their predicted lack of enzymatic function.
These four contain CBM2 modules that are predicted to bind to crystalline cellulose.
This predicted affinity is the reason for their inclusion in activity assays; those proteins
that bind to cellulose are most likely to contain cellulase or xylanase modules which
were not detected by sequence analysis. With CBM only proteins, a lack of detected
enzyme activity will confirm the absence of a catalytic.domain (CD).

[0078] In order to define the complete cellulase and xylanase systems of M degradans,
those enzymes which may belong to the systems but cannot be confidently assigned

based on sequence homology will be expressed, purified and assayed for activity as
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described in the Experimental Protocols. To date, gly3C, gly5K, gly5M, gly9C and
gly43M, as well as cbm2A, cbm2B, cbm2C and cbm2D-cbm10A, have been cloned into
expression strains as pETBIue2 (Novagen) constructs. This vector places expression
under the control an inducible T7 lac promoter and incorporates a C-terminal
BxHistidine tag, allowing purification of the recombinant protein by nickel ion affinity.
Successful cloning and expression of these proteins was confirmed by western blots
using a-HisTag® monoclonal antibody (Novagen). All expressed proteins have apparent
MWs which are close to, or larger, than their predicted MW (Table 8) excépt for Cbm2D-
Cbm10A which appears to be unstable; two separate attempts to clone and express this
protein have resulted in HisTag® containing bands which occur near the dye front in
western blots, suggesting proteolytic degradation of this gene product. An additional
enzyme, Cel5A, has been cloned and expressed for use as an endocellulase positive
control in activity assays. Cel5A has a predicted MW of 129 kDa, contains two GH5
modules, and is highly active in HE-cellulose zymograms.

[0079] The major criteria for assigning function will be the substrate acted upon, and the
type of activity detected. As such, the various enzyme activity assays will focus on
providing a qualitative demonstration of function rather than on rigorously quantifying
relative activity levels. The assays required are dictated by the substrate being tested,
and are discussed in more detail in Experimental Protocols. For cellulose it is important
to distinguish between f-1,4-endoglucanase (endocellulase), B-1,4-exoglucanase
(cellobiohydrolase), and B-14-glucosidase (celiobiase) activities. This will be
accomplished using zymograms to assay for endocellulase, DNSA reducing-sugar
assays for cellobiohydrolase, and p-nitrophenol-B-1,4-cellobioside (pnp-cellobiose) for
cellobiase activity. The combined results from all three assays will allow definition of
function as follows: a positive zymogram indicates endocellulase activity, a negative
zymogram combined with é positive DNSA assay and a negative pnp-celiobiose assay
indicates an exoceliulase, while a negative zymogram and DNSA with a positive pnp-
cellobiose result will imply that the enzyme is a cellobiase.

[0080] Xylanase (B-1,4-xylanase), laminarinase (B-1,3-glucanase), and mixed
glucanase (B-1,3(4)-glucanase) activity will be determined by xylan, laminarin and

barley glucan zymograms, respectively. Unlike cellulose, there do not appear to be any
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reports of “xylobiohydrolases” or other exo-acting enzymes which specifically cleave
dimers from these substrates. Thus zymograms will suffice for demonstrating
depolymerase (endo) activity and pnp-derivatives will detect monosaccharide (exo)
cleavage. The pnp-derivatives use‘d in this study will include pnp-o-L-arabinofuranoside,
-a-L-arabinopyranoside, -B-L-arabinopyranoside, -B-D-cellobioside, -o-D-xylopyranoside
and -B-D-xylopyranoside. These substrates were chosen based on the possible
activities of the domains in question. The assays will allow determination of function for
any o- and B-arabinosidases, p-cellobiases, B-xylosidases, bifunctional a-
arabinosidase/f-xylosidases, and o-xylosidases—which cleave a-linked xylose
substituents from xyloglucans. The pnp-derivative assays will be run in 96-well
microtiter plates using a standard curve of p-nitrophenol concentrations, as discussed in
Experimental Protocols.

[0081] The combination of assays for B-1,4-, B-1 ,3;, and B-1,3(4)- glucanase activities,
as well as for B-1,4-xylanase and the various exo-glycosidase activities should clearly
resolve the function of the ambiguous carbohydrases. Proteins with demonstrated
activity will be assigned to the appropriate enzyme system.

[0082] Experimental Protocols

[0083] Zymograms

[0084] All activity gels were prepared as standard SDS-PAGE gels with the appropriate
CP substrate incorporated directly into the separating gel. Zymograms are cast with 8%
polyacrylamide concentration and the substrate dissolved in dH,O and/or gel buffer -
solution to give a final concentration of 0.1% (HE-cellulose), 0.15% (barley B-glucan), or
0.2% (xylan). Gels are run under discontinuous conditions according to the procedure of
Laemmli (Laemmii 1970) with the exception of an 8 minute treatment at 95°C in sample
buffer containing a final concentration of 2% SDS and 100mM dithiothreitol (DTT). After
electrophoresis, gels are incubated at room temperature for 1 hour in 80ml of a
renaturing buffer of 20mM PIPES buffer pH 6.8 which contains 2.5% Triton X-100, 2mM
DTT and 2.5mM CaCl,. The calcium was included to assist the refolding of potential
calcium-binding domains such as the tsp3s of Lam16A.

[0085] After the 1 hour equilibration, gels were placed in a fresh 80ml portion of

renaturing buffer and held overnight at 4°C with gentle rocking. The next morning gels
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were equilibrated in 80ml of 20mM PIPES pH6.8 for 1 hour at room temperature,
transferred to a clean container, covered with the minimal amount of PIPES buffer and
incubated at 37°C for 4 hours. Following incubation gels were stained for 30 minutes
with a solution of either 0.25% Congo red in dH,0 (HE-cellulose, B-glucan and xylan) or
0.01% Toluidine blue in 7% acetic acid. Gels were destained with 1M NaCl for Congo
red and dH,O for Toluidine blue until clear bands were visible against a stained
background.

[0086] Nelson-Somogyi reducing-sugar assays

[0087] Purified proteins were assayed for activity using a modification of the Nelson-
Somogyi reducing sugar'method adapted for 96-well microtiter plates, using 50ul
reaction volumes (Green, Clausen et al. 1989). Test substrates included avicel, CMC,
phosphoric-acid swollen cellulose (PASC), Barley glucan, laminarin, and xylan
dissolved at 1% in 20mM PIPES pH 6.8 (Barley glucan and laminarin, 0.5%). Barley
glucan, laminarin and xylan assays were incubated 2 hours at 37°C; avicel, CMC and
PASC assays were incubated 36 hours at 37°C. Samples were assayed in friplicate,
corrected for blank values, and levels estimated from a standard curve. Protein
concentration of enzyme assay samples was measured in triplicate using the Pierce
BCA protein assay according to the manufacture’s instructions. Enzymatic activity was
calculated, with one unit (U) defined as 1uM of reducing sugar released/minute and
reported as specific activity in U/mg protein. |

[0088] Exoglycosidase activity assays: pnp-derivatives

[0089] Purified proteins were assayed for activity against pNp derivatives of o-L-
arabinofuranoside, -a-L-arabinopyranoside, -B-L-arabinopyranoside, -B-D-cellobioside; -
a-D-glucopyranoside,  -B-D-glucopyranoside,  -a-D-xylopyranoside and  -B-D-
xylopyranoside. 25pl of enzyme solution was added to 125ul of 5mM substrate solution
in 20mM PIPES pH 6.8, incubated for 30 min at 37°C, and A4ps was determined. After
correcting for blank reactions, readings were compared to a p-nitrophenol standard
curve and reported as specific activities in U/mg protein, with one unit (U) defined as
Tumol p-Np/min.

[0090] Mass Spectrometry and proteomic analyses

[0091] Stationary-phase supernatants from avicel, CMC, and xylan-grown cultures were

20



WO 2008/033330 PCT/US2007/019708

concentrated to ~25X by centrifugal ultrafiltration using microcon or centricon devices
~ (Millipore). Sample protein concentrations were determined by the BCA protein assay.
Samples were exchanged into 100mM Tris buffer, pH 8.5, which also contained 8M
urea and 10mM DTT. Samples were incubated 2 hours at 37°C with shaking to
denature the proteins and reduce disulfide bonds. After reduction, 1M iodoacetate was
added to a final concentration of 50mM and the reaction was incubated 30 minutes at
25°C in the dark. This step alkylates the reduced cysteine residues, thereby preventing
reformation of disulfide bonds. The samples are then exchanged into 50mM Tris, 1mM
CaCl,, pH 8.5 using microcon devices. The denatured, reduced, and alkylated sample is
digeSted into peptide fragments using proteomics-grade trypsin (Promega) at a 1:50
enzyme (irypsin) to substrate (supernatant) ratio. Typical digestion reactions were
around 150p! total volume. Digestions were incubated overnight at 37°C, stopped by
addition of 99% formic acid to a final concentration of ~1% and analyzed by RPHPLC-
MS/MS at the UMCP College of Life Sciences CORE Mass Spectrometry facility.

[0092] Peptide fragments were loaded onto a Waters 2960 HPLC fitted with a 12cm
microbore column containing Cig as the adsorbent and eluted with a linear gradient of
increasing acetonitrile (CHsCN) concentration into an electrospray ionization apparatus.
The electrospray apparatus ionized and injected the peptides into a Finnagin LCQ
tandem Mass Spectrometer. Automated operating software controlled the solvent
gradient and continually scanned the eluted peptides. The program identifies each of
the three most abundant ion species in a survey scan, isolates each of them in the
Mass Spectrometer’s ion trap and fragments them by inducing collisions with helium
molecules. The resulting sub-fragment masses are recorded for further analysis by
peptide analysis packages like SEQUEST and MASCOT. After the three subscan and
collision cycles have completed, the MS takes another survey scan and the cycle
repeats until the end of the run, usually about three hours. The raw MS reads are used
by the analysis software to generate peptide fragment sequences, which were
compared to amino acid sequence translations of all gene models in the 2-40 draft
genome. Peptide identity matches were evaluated using accepted thresholds of
statistical significance which are specific for each program.

[0093] Cloning and expression of 2-40 proteins in E coli
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[0094] The basic cloning and expression system uses pETBlue2 (Novagen) as the
vector, E coli DH5a (Invitrogen) as the cloning strain, and E coli BL-21(DE3) Tuner®
cells (Novagen) for protein expression strain. This system allows t'h‘e cloning of toxic or
otherwise difficult genes because the vector places expression under the control of a T7
lac promoter—which is lacking in the cloning strain DH5a, thereby abolishing even low-
level expression during plasmid screening and propagation. After the blue/white screen,
plasmids are purified from DH5a and transformed into the expression host (Tuners).
The Tuner strain has the T7 /ac promoter, allowing IPTG-inducible expression of the
vector-coded protein and lacks the Lon and Omp proteases.

[0095] The nucleotide sequences of gene models were obtained from the DOE JGI's
Microbulbifer degradans genome web server and entered into the PrimerQuest™
design tool provided on Integrated DNA Technologies web page. located at
http://biotools.idtdna.com/Primerquest/. The design parameters were Optimum T, 60°C,

Optirﬁum Primer Size 20nt, Optimum GC% = 50, and the product size ranges were
chosen so that the primers were selected within the first and last 100 nucleotides of
each ORF in order to clone as much of the gene as reasonably possible. The cloning
and expression vector, pETBIlue2, provides a C-terminal 6xHistidine fusion as well as
the start and stop codon for protein expression. Thus, careful attention to the frame of
the vector and insert sequences is required when adding 5' restriction sites to the PCR
primers. The resulting “tailed primers"'were between 26 to 30nt long, and their
sequences were verified by “virtual cloning” analysis using the PDRAW software
package (http://www.acacione.com). This program allows vector and insert DNA
sequences to be cut with standard restriction enzymes and ligated together. The amino
acid translations of the resulting sequences were examined to detect any frame shifts
introduced by errors in primer design. Following this verification, the primers were
purchased frorh Invitrogen (Frederick, MD).

[0096] PCR reactions contained 10pMol of forward and reverse primers, 1ul of 10mM
DNTPs, 1.5ul of 100mM MgCl;, and 1ul Proof Pro® Pfu Polymerase in a 50ul reaction
with 0.5ul of 2-40 genomic DNA as the template. PCRs conditions used standard
parameters for tailed primers and Pfu DNA polymerase. PCR products were cleaned up
with the QIAGEN QlAquick PCR Cleanup kit and viewed in 0.8% agarose gels.
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Following cleanup and confirmation of size, PCR products and pETBIlue2 are digested
with appropriate restriction enzymes, usually Asc/ and Clal at 37°C for 1 to 4 hours,
cleaned up using the QIAquick kit, and visualized in agarose gels. Clean digestions are
ligated using T4 DNA ligase for at least 2 hours in the dark at room temperature.
Ligations are then transformed into E coli DH5a by electroporation. Transformants are
incubated one hour at 37°C in non-selective media, and then plated onto LB agar
containing ampicillin and X-gal. As pETBIueZ carries an Amp' gene and inserts are
cloned into the /lacZ ORF, white colonies contain the insert sequence. White colonies
are picked with toothpicks and patched onto a new LB/Amp/X-gal plate, with three of the
patched colonies also being used to inoculate 3ml overnight broths. Plasmids are
prepped from broths which correspond to patched colonies which remained white after
overnight outgrowth. These plasmid preps are then singly digested with an appropriate
restriction enzyme and visualized by agarose electrophoresis for size confirmation.

[0097] The plasmids are then heat-shock transformed into the Tuner® strain, which
carries a chromosomal chloramphenicol resistance gene (Cm'). The Transformants are
incubated 1 hour at 37°C in non-selective rescue medium, plated on LB agar with Amp
and Cm (Tuner medium) and incubated overnight at 37°C. Any colonies thus selected
should contain the vector and insert. This is confirmed by patching three colonies onto a
Tuner medium plate and inoculating corresponding 3ml overnight broths. The next
morning the broths are used to inoculate 25ml broths which are grown to an ODgyg of
around 0.6 (2-3 hours). At this point a 1ml aliquot is removed from the culture, pelleted
and resuspended in 1/10 volume 1X SDS-PAGE treatment buffer. This pre-induced
sample is frozen at -20°C for later use in western blots. The remaining broth is then
amended to 1mM IPTG and incubated 4 hours at 37°C. Induced pellet samples are
collected at hourly intervals. These samples and the pre-induced control are run in
standard SDS-PAGE gels and electroblotted onto PVDF membrane. The membranes
are then processed as western blots using a 1/5000 dilution of monoclonal mouse a-
HisTag® primary antibodies followed by HRP-conjugated goat a-mouse IgG secondary
antibodies. Bands are visualized colorimetrically using BioRad's Opti-4CN substrate kit.
Presence of His tagged bands in the induced samples, but not in uninduced controls,

confirms successful expression and comparison of bands from the hourly time points
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are used to optimize induction parameters in later, larger-scale purifications.

[0098] Production and purification of recombinant proteins

[0099] Expression strains are grown to an ODggp of 0.6 to 0.8 in 500ml or 1 liter broths
of tuner medium. At this point a non-induced sample is collected and the remaining
culture induced by addition of 100mM IPTG to a final concentration of 1mM. Induction is
carried out for four hours at 37°C or for 16 hours at 25°C. Culture pellets are harvested
and frozen overnight at -20°C for storage and to aid cell lysis. Pellets are then thawed
on ice for 10 minutes and transferred to pre-weighed falcon tubes and weighed. The
cells are then rocked for 1 hour at 25°C in 4mi of lysis buffer (8M Urea, 100mM
NaH;PO4, 25mM Tris, pH 8.0) per gram wet pellet weight. The lysates are centrifuged
for 30 minutes at 15,000g to pellet cell debris. The cleared lysate (supernatant) is
pipetted into a clean faicon tube, where 1ml of QIAGEN 50% Nickel-NTA resin is added
for each 4ml cleared lysate. This mixture is gently agitated for 1 hour at room
temperature to facilitate binding between the Ni*? ions on the resin and the His tags of
the recombinant protein. After binding, the slurry is loaded into a disposable mini
column and the flow thru (depleted lysate) is collected and saved for later evaluation.
The resin is washed twice with lysis buffer that has been adjusted to pH 7.0; the volume
of each of these washes is equal to the original volume of cleared lysate. The flow thru
of these two washes is also saved for later analysis in western blots to evaluate
purification efficiency.

[00100] At this point the columns contain relatively purified recombinant proteins
which are immobilized by the His tags at their C-terminus. This is an ideal situation for
refolding, so the column is moved to ‘a 4°C room and a series of renaturation buffers
with decreasing urea concentrations are passed through the column. The renaturation
buffers contain varying amounts of urea in 25mM Tris pH 7.4, 500mM NaCl, and 20%
glycerolf This buffer is prepared as stock solutions containing 6M, 4M, 2M and 1M urea.
Aliquots of these can be easily mixed to obtain 5M and 3M urea concentrations thus
providing a descending series of urea concentrations in 1M steps. One volume (the
original lysate volume) of 6M buffer is passed through the column, followed by one
volume of 5M buffer, continuing‘ on to the 1M buffer—which is repeated once to ensure

equilibration of the column at 1M urea. At this point the refolded proteins are eluted in 8
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fractions of 1/10™" original volume using 1M urea, 25mM Tris pH 7.4, 500mM NaCl, 20%
glycerol containing 250mM imidazole. The imidazole disrupts the Nickel ion-His tag
interaction, thereby releasing the protein from the column.

[00101] Western blots are used to evaluate the amount of His tagged protein in the
depleted lysate, the two washes, and the eluted fractions. If there is an abundance of
recombinant protein in the depleted lysate and/or washes it is possible to repeat the
process and “scavenge” more protein. Eluate fractions that contain the protein of
interest are pooled and then concentrated and exchanged into storage buffer (20mM
Tris pH 7.4, 10mM NacCl, 10% glycerol) using centricon centrifugal ultrafiltration devices
(Millipore). The enzyme preparations are then aliquoted and frozen at -80°C for use in
activity assays.

[00102] In various embodiments of this invention, the cellulose degrading
enzymes, related proteins and systems containing thereof, of this invention, for example
including one or more enzymes or cellulose -binding proteins, have a number of uses.
Many possible uses of the cellulases of the present invention are the same as described
for other cellulases in the paper “Cellulases and related enzymes in biotechnology" by
M.K. Bhat (Biotechnical Advances 18 (2000) 355-383), the subject matter of which is
hereby incorporated by reference in its entirety. For examples, the cellulases and
systems thereof of this invention can be utilized in food, beer, wine, animal feeds, textile
production and laundering, pulp and paper industry, and agricultural industries.

[00103] In one embodiment, these systems can be used to degrade cellulose to
produce short chain peptides for use in medicine.

[00104] In other embodiments, these systems are used to break down cellulose in
the extraction and/or clarification of fruit and vegetable juices, in the production and
preservation of fruit nectars and purees, in altering the texture, flavor and other sensory
properties of food, in the extraction of olive oil, in improving the quality of bakery
products, in brewing beer and making wine, in preparing monogastic and ruminant
feeds, in textile and laundry technologies including “fading” denim material, defibrillation
of lyocell, washing garments and the like, preparing paper and pulp products, and in
agricultural uses.

[00105] In some embodiments of this invention, cellulose may be used to absorb
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environmental pollutants and waste spills. The cellulose may then be degraded by the
cellulase degrading systems of the present invention. Bacteria that can metabolize
environmental pollutants and can degrade cellulose may be used in bioreactors that
degrade toxic materials. Such a bioreactor would be advantageous since there would
be no need to add additional nutrients to maintain the bacteria - they would use
cellulose as a carbon source.

[00106] In some embodiments of this invention, bellulose degrading enzyme
systems can be supplied in dry form, in buffers, as pastes, paints, micelles, etc.
Cellulose degrading enzyme systems can also comprise additional components such as
metal ions, chelators, detergents, organic ions, inorganic ions, additional proteins such
as biotin and albumin. |

[00107] In some embodiments of this invention, the cellulose degrading systems of
this invention could be applied directly to the cellulose material. For example, a system
containing one, some or all of the compounds listed in Figures 4-11 could be directly
applied to a plant or other cellulose containing item such that the system would degrade
the plant or other cellulose containing item. As another example, 2-40 could be grown
on the plant or other cellulose containing item, which would allow the 2-40 to produce
the compounds listed in Figures 4-11 in order to degrade the cellulose containing item
as the 2-40 grows. An advantage of using the 2-40 or systems of this invention is that
the degradation of the cellulose containing plant or item can be conducted in a marine
environment, for example under water.

[00108] It is one aspect of the present invention to provide a nucleotide sequence
that has a homology selected from 100%, 99%, 98%, 97%, 96%, 95%, 90%, 85%, 80%,
or 75% to any of the sequences of the compounds listed in Figures 4-11

[00109]. 'The present invention also covers replacement of between 1 and 20
nucleotides of any of the sequences of the compounds listed in Figures 4-11 with non-
natural or non-standard nucleotides for example phosphorothioate, deoxyinosine,
deoxyuridine, isocytosine, isoguanosine, ribonucleic acids including 2-O-methyl, and
replacement of the phosphodiester backbone with, for example, alkyl chains, aryl
groups, and protein nucleic acid (PNA).

[00110] It is another aspect of some embodiments of this invention to provide a
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nucleotide sequence that hybridizes to any one of the sequences of the compounds
listed in Figures 4-11 under stringency condition of 1 x SSC, 2 x SSC, 3x SSC1, 4 x
SSC,5xSSC,6xSSC, 7 xSSC, 8xSSC,9 x SSC, or 10 x SSC.

[00111] The scope of this invention covers natural and non-natural alleles of any
one of the sequences of the compounds listed in Figures 4-11. In some embodiments
of this invention, alleles of any one of any one of the sequences of the compounds listed
in Figures 4-11 can comprise replacement of one, two, three, four, or five naturally
occurring amino acids with similarly charged, shaped, sized, or situated amino acids
(conservative substitutions). The present invention also covers non-natural or non-
standard amino acids for example selenocysteine, pyrrolysine, 4-hydroxyproline, 5-
hydroxylysine, phosphoserine, phosphotyrosine, and the D-isomers of the 20 standard
amino acids.

[00112] Some embodiments of this invention are directed to a method for
producing ethanol from lignocellulosic material, comprising treating lignoceliulosic
material with an effective saccharifying amount of one or more compounds listed in
Figures 4-11, preferably cellulase cel5A listed in Figure 4, to obtain saccharides and
converting the saccharides to produce ethanol. The treating may be conducted in a
marine environment, such as under water. The one or more compounds listed in
Figures 4-11 may be present in dry form, in a buffer, or in the form of a paste, paint, or
micelle.

[00113] Conversion of sugars to ethanol and recovery may be accomplished by,
but are not limited to, any of the well-established methods known to those of skill in the
art. For_example, through the use of an ethanologenic microorganism, such as
Zymomonas, Erwinia, Kilebsiella, Xanthomonas, and Escherichia, preferably
Escherichia coli K011 and Klebsiella oxytoca P2.

[00114] In further aspects of the present invention, the lignocellulosic material is
treated with an effective saccharifying amount of all of the compounds listed in Figures
4-11.

[00115] In further aspects of the present invention, the one or more compounds
listed in Figures 4-11 are from Microbulbifer degradans 2-40.

[00116] in further aspects of the present invention, the one or more compounds
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. listed in Figures 4-11 are in a system consisting essentially of one or more compounds
listed in Figures 4-11 or a system further comprising metal ions, chelators, detergents,
organic ions, inorganic ions, or one or more additional proteins, such as biotin and/or
albumin.

[00117] Some embodiments of this invention are directed to ethanol prdduced by
treating lignocellulosic material with an effective saccharifying amount of one or more
compounds listed in Figures 4-11 to obtain saccharides and converting the saccharides
to produce .ethanol. Conversion of sugars to ethanol and recovery may be
accomplished by, but are not limited to, any of the well-established methods known to
those of skill in the art. For example, through the use of an ethanologenic
microorganism, such as Zymomonas, Erwinia, Klebsiella, Xanthomonas, and
Escherichia, preferably Escherichia coli K011 and Klebsiella oxytoca P2.

[00118] Further embodiments of this invention are directed to a method for
producing ethanol from lignocellulosic material, comprising contacting lignocellulosic
material with a microorganism expressing an effective saccharifying amount of one or
more compounds listed in Figures 4-11, preferably cellulase cel5A listed in Figure 4, to
obtain saccharides and converting the saccharides to produce ethanol. The contacting
may be conducted in a marine environment, such as under water. The microorganism
may be Microbulbifer degradans 2-40 or a recombinant microorganism containing a
chimeric gene comprising at least one polynucleotide encoding a polypeptide
comprising an amino acid sequence of at least one of the compounds listed in Figures
4-11; wherein the gene is operably linked to regulatory sequences that allow expression
of the amino acid sequence by the microorganism. The recombinant microorganism,
may be a bacteria or yeast, such as Escherichia coli. In some aspects of the present
invention, the recombinant microorganism is an ethanologenic microorganism, such as
microorganisms from the species Zymomonas, Erwinia, Klebsiella, Xanthomonas, or
Escherichia, preferably Escherichia coli K011 or Klebsiella oxytoca P2.

[00119] Further aspects of the present invention are directed to ethanol produced
by contacting lignocellulosic material with a microorganism expressing an effective
saccharifying amount of one or more compounds listed in Figures 4-11 to obtain

saccharides and converting the saccharides to produce ethanol.
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[00121] A further aspect of the invention is directed to a method for producing
ethanol from lignocellulosic material, comprising contacting lignoceliulosic material with
an ethanologenic microorganism expressing an effective saccharifying amount of one or
more compounds listed in Figures 4-11 to produce ethanol. The ethanologenic
microorganism expresses an effective amount of one or more compounds listed in
Figures 4-11 to saccharify the lignocellulosic material and an effective amount of one or
more enzymes or enzyme systems which, in turn, catalyze (individually or in concert)
the conversion of the saccharides (e.g., sugars such as xylose and/or glucose) to
ethanol. The one or more enzymes or enzyme systems of the ethanologenic organism
may be expressed naturally or by, but not limited to, any of the methods known to those
of skillin the art. For example, release of the one or more enzymes or enzyme systems
may be obtained through the use of ultrasound. In some aspects of the presént
invention, the ethanologehic microorganism is transformed in order to be able to
express one or more of the compounds listed in Figures 4-11. In some aspects of the
present invention, the ethanologenic microorganism is from the species Zymomonas,
Erwinia, Klebsiella, Xanthomonas, or Escherichia, preferably Escherichia coli KO11 or
Klebsiella oxytoca P2.

[00122] Additional embodiments of this invention are directed to a use for the
production of ethanol from lignocellulosic material of one or more compounds listed in
Figures 4-11. Other embodiments are directed to the use of a microorganism or an
ethanologenic microorganism expressing an effective saccharifying amount of one or
more compounds listed in Figures 4-11 to produce ethanol from lignocellulosic material.
[00123] It is to be understood that while the invention has been described above
using specific embodiments, the description and examples are intended to illustrate the
structural and functional principles of the present invention and are not intended to limit
the scope of the invention. On the contrary, the present invention is intended to
encompass all modifications, alterations, and substitutions within the spirit and scope of

the appended claims.
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LISTING OF AMINO ACID SEQUENCES OF THE COMPOUNDS IN FIGURES 4-10,
AND THE CORRESPONDING NUCLEOTIDE SEQUENCES (SEQ ID NOs 1-214,
RESPECTIVELY IN ORDER OF APPEARANCE)

LOCUS  NZ_AABI02000010 3504 bp DNA linear BCT 23-SEP-2003
DEFINITION Microbuibifer degradans 2-40 Mdeg_14, whole genome shotgun
sequence.
ACCESSION NZ AABI02000010 REGION: 24249.27752
VERSION NZ_AABI02000010.1 GI:28878292
KEYWORDS WGS.
SOURCE  Microbulbifer degradans 2-40
ORGANISM Microbulbifer degradans 2-40
Bacteria; Proteobacteria; gamma subdivision; Alteromonadaceae;
Microbulbifer.
REFERENCE 1 (bases 1 to 3504)
AUTHORS NCBI Microbial Genomes Annotation Project.
TITLE Direct Submission
JOURNAL Submitted (17-JUN-2004) National Center for Biotechnology
Information, NIH, Bethesda, MD 20894, USA
COMMENT On Mar 7, 2003 this sequence version replaced gi:23028613.
Protein-coding genes were predicted using GeneMark program (kindly
provided by M. Borodovsky). Functional annotation is based on CDD
(Conserved Domain Database) and COG (Clusters of Orthologous
Groups) assignments, it has not yet been subject to manual review.
DNA sequence and predicted proteins are available for BLAST at
http://www.ncbi.nim.nih.gov/sutils/genom_table.cqi.
"URL -~ http://www.igi.doe.qov
Contact: Paul Richardson )
microbes@cuba.jgi-psf.org.
COG assignment was automatically updated on Sep 23, 2003.
FEATURES Location/Qualifiers
source 1..3504
lorganism="Microbulbifer degradans 2-40"
/mol_type="genomic DNA"

Istrain="2-40"
/db_xref="taxon:203122"
gene 1..3504
/gene="Mdeg2412"
CDS 1..3504

/gene="Mdeg2412"

/codon_start=1

ftrans|_table=11

/product="C0OG2730: Endoglucanase"

/protein_id="ZP_00067013.1"

/db_xref="G1:23028625"

/db_xref="COG:COG2730" -
ftranslation="MTIKRWPFDRKGPPKKPNAKKLLASLAAALSLTAMQSTAAVEPL
QTSGNQILVGNQAKALGGHSLFWHNVPAAGSLYNADTVSRLKNDWNSKVIRAAIGVEV
PFNSENTYIGNKGSSLAAIDRVVNAAVANDMYVIIDFHTHHADQVENVAHDFFNEVSS
RYGHLNNVIYEVFNEPEWCGEHGRWASTIKPYAERVIQTIRNNDPDNLVIVGTTCFSQ
DVDVAAADPINDVNVAYTLHFYAATPAHQQPLRDKAQTALDRGAPLFVTEWGTTTFTG
DGFVDEAQTRTWINWLNERGISHVNWSASTQPESSAIWNGDMTYKHSGLLVGELVQQT
NGTTTPPTGEISGPCDLHFVPAKAEAESFCTAKGIQFETTTDTGGGQNMGWLDAGDWY
TFDVDVPASGQYLIDYRVASELGDGRFRTEAANGTALGTISVPNTGGWQNWQTHTHTV
QLSQGTQTVKLVAETGGWNLNWFEVRAGEVCEGADCPCEGAECPCPDCNGTPVKFEAE
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TFVAMQGVQLENTSDVGGGQNVGYIDSGDWITYNGALPASADNRYVVSYRVARQPSGN
AKFKIEQPGGAAVYGEISVPSTGGWQTWTTISHTITIPANANGFALAAIDGGWNINWI
EIKPATTQPPEPINPLKLQAEDYINFNDTTPGNEGGAHRSDDVDIQATTDTGGGFNVG
WVDAGEWLEYEFFLESPDFYAADVRVASDQTGGALQLQIDGQNVGQAITVGNTGGWQA
WTTKNTLIGDLSAGTHTLRVYAQSGPLNLNWVELKRTTPAPATSCFNIAEDRLNVHLD
AHCTAGSNLQYNWDFGDGNSATGVATSHSYYTSGTYTITLTVSDTRTTDTSSQQVTVD

FSAPAGPVDFYGELMVNGNRIHGEKTGEPAQVRGMSFFWSNTGWGQEKWWNASTVDRM
' VDEFKVELVRGAMGTDEGGGYLHDASNKARLQAVVEQAIARNVYVIIDWHTHHAEDNI
AEAITFFSEMAQLYGHHDNVIFEIYNEPLNTTSWGTIKHYAEQVIPAIRAHSDNLIVV
GTRTWSQNVDEAAFDKINDSNTAYALHFYVGSHGNHVRNLAQTALNNGAAIFASEWGI
WPNNNYDGMNADDWMNFLDQNKISWANWAISDKVDPNTGQLEPPSMFNPDGSLSSNGQ
YVVNKLNEYAAQAPWREAIAN"
ORIGIN
1 atgacaatta aacgttggcc gttcgaccga aaaggcccac ctaaaaaacc taacgctaaa

61 aaattactcg caagcttage ggctgecacta agcttaaccg ccatgcaaag cactgcageg

121 gtagagccat tacaaaccag cggcaatcaa attctigttg gcaaccaage caaagceectt

181 ggcggcecaca gcettgttttg gcataacgtg ccggcagcag geagcttata caatgcagat

241 acagtaagca ggcttaagaa tgattggaac tccaaggtta ttcgggecge aattggggtt

301 gaagtacctt tcaattcaga aaacacctac ataggcaata agggcagctc getggecgea

361 atagaccgeg tagttaatge cgetgttgee aacgatatgt atgtgattat cgattttcat

421 actcaccatg cagatcaagt agaaaacgtt gcccacgact ttttcaacga agtttctage

481 cgttacggtc atttaaacaa tgttatttat gaagtattta acgagccaga atggtgtgge

541 gagcacggtc ggtgggcatc taccattaag ccctacgecg agegegttat ccaaaccatt

601 cgcaacaatg acccagacaa cctagtaata gtaggcacta cctgtttctc gcaagatgta

661 gatgtagccg cagcegacce cattaacgat gtaaacgtgg cctatacgcet acacttttac

721 gcagccaccc cigeccacca geaaccecttg cgegacaagg cccaaaccge getegacege

781 ggcgegccac tatttgtaac cgaatggggt acaaccacat ttacaggtga tggtttigta

841 gatgaggcgc aaacgcgcac atggattaac tggttaaacg aacgcggtat tagecacgtt

901 aactggtcgg cgtctaccca geccagaaage tcagetatat ggaatggega catgacctac

961 aagcattcgg gcttattggt tggegaactg gtgcaacaaa caaatggcac aaccacgeca

1021 ccaaccggtyg aaataagtgg cccgtgcgat ttacattttg tacctgccaa agecgagget

1081 gaaagcttict gtaccgeccaa aggcattcaa tttgaaacca ccaccgacac gggeggegge

1141 caaaacatgg gctggctaga tgeccggegac tgggtaactt tigatgtaga tgtacctget

1201 agcggcecaat atttaataga ttaccgegta gcatcagagce taggtgatgg tcggttecge

1261 accgaagccg ccaacggeac tgeccttgge acaatatctg tacccaatac cggeggetgg

1321 cagaattggc aaacgcacac acacacagtg caactctcgc aaggcacaca aaccgttaaa

1381 ctagttgccg aaactggtgg ctggaactta aattggtttg aagtgcgege aggtgagatg

1441 tgcgaaggceg ctgactgecc atgtgaagga gecgaatgec cttgeccaga ttgecaacgge

1501 acaccggtta agtttgaggce agaaacgttt gtggctatgc aaggcgtgca getagaaaac

1561 acatccgatg tgggcggegg ccaaaacgtt ggctacattg atageggega ctggataact

1621 tacaacgggg ccttgcccgce aagtgcagac aaccgcetatg tagtgtctta tagagtageg

1681 cgtcaaccta gcggcaatge caaatttaaa atagaacagc caggtggagce agcggtatat

1741 ggcgaaattt cggtgeccag caccggegge tggcaaacat ggacaaccat tagecacacc

1801 ataacaattc ccgctaacgce aaacggcttt gcactagcag caatagatgg cggttggaat

1861 ataaactgga tagaaataaa accggcgacc actcaaccac ccgagccaat caaccegtta

1921 aaacttcaag ctgaagatta catcaacttt aacgacacca cccccggtaa cgaaggeggt

1981 gcacacagaa gcgatgatgt agatattcaa gcaactaccg ataccggtgg cgattttaat

2041 gttggctggg tagacgcetgg cgaatggeta gagtatgagt tetttttaga gtctectgat

2101 ttitatgcag ctgatgtacg ggttgctica gaccaaactg gecggegceact gcaactacaa

2161 atagatggcc aaaacgttgg ccaagccatt accgttggeca acaccggtgg ctggcaageg

2221 tggacaacca aaaacacact cattggcgac ctaagtgcag gcacccacac gttgegtgta

2281 tacgcgcaaa gcggceccatt aaatttaaac tgggtagage taaagegtac aacgeccgea

2341 ccagcecactt cgtgttttaa tattigccgaa gaccegettaa acgttcacct agatgegcac

2401 tgtactgcag gcagcaacct gcaatacaat tgggattitg gtgacggcaa cagegcaace

2461 ggcgtageca ctagccacag ctactacact agcggeactt acaccattac cttaaccgtt
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2521 agtgatacce gcaccacaga cacctctage caacaggtaa cggtagattt ttctgecect
2581 gcaggcecctg tggattttta cggcgaacta atggtgaatg gcaaccgeat tcacggcgaa
2641 aaaaccggcg aacccgcaca agtacgeggce atgagcetttt tttggagcaa caccggttgg
2701 ggccaagaaa aatggtggaa cgccagceace gtggaccgca tggttgatga gttcaaagta
2761 gaacttgtgc gcggegeaat gggceactgat gaaggeggeg gttatttaca cgacgegtct
2821 aataaggctc gcttacaagc agttgtigaa caagccattg cacgcaatgt gtatgtaatt
2881 atcgactggc acacccacca tgccgaagat aacattgccg aagcecattac attetttage
2941 gaaatggcgc agctttatgg ccaccacgac aacgtgatit tcgagattta caacgageca
3001 ttaaacacca caagctgggg cactattaag cactacgcetg aacaagttat tcctgctatt
3061 cgcgcetcatt ccgataattt aattgttgtg ggcacgegea cctggtcgea aaacgtagac
3121 gaagcegcegt tcgataaaat taacgacage aacaccgect acgcecctgea cttttatgtt
3181 ggctcgcacg gcaaccacgt tcgcaaccta gcacaaaccg cactaaacaa cggegeggct
3241 atttttgcta gcgaatgggg aatttggcca aacaacaact acgatggceat gaacgccgac
3301 gattggatga acttittaga ccaaaacaaa atatctiggg ctaactggge catatccgac
3361 aaagtagacc ccaacacagg ccaactagaa ccacccagca tgttcaacce agacggeage
3421 ctaagcagta atggtcaata tgtagtgaac aaactaaatg aatacgcagc acaagcaccg
3481 tggagggagg caatcgctaa ttga
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LOCUS  NZ_AABI02000001 1701 bp DNA linear BCT 23-SEP-2003
DEFINITION Microbulbifer degradans 2-40 Mdeg_1, whole genome shotgun sequence.
ACCESSION NZ AABI02000001 REGION: complement(279610..281310)
VERSION NZ_AABI02000001.1 GI:28878301
KEYWORDS WGS.
SOURCE  Microbulbifer degradans 2-40
ORGANISM- Microbulbifer degradans 2-40
Bacteria; Proteobacteria; gamma subdivision; Alteromonadaceae;
Microbulbifer.
REFERENCE 1 (bases 1to 1701)
AUTHORS NCBI Microbial Genomes Annotation Project.
TITLE Direct Submission
JOURNAL Submitted (17-JUN-2004) National Center for Biotechnology
Information, NIH, Bethesda, MD 20894, USA
COMMENT On Mar 7, 2003 this sequence version replaced gi:23026153.
Protein-coding genes were predicted using GeneMark program (kindly
provided by M. Borodovsky). Functional annotation is based on CDD
(Conserved Domain Database) and COG (Clusters of Orthologous
Groups) assignments, it has not yet been subject to manual review.
DNA sequence and predicted proteins are availabie for BLAST at
http://www.ncbi.nlm.nih.gov/sutils/genom_table.cgi.
URL - http://iwww.jgi.doe.gov
Contact; Paul Richardson
microbes@cuba.jgi-psf.org.
COG assignment was automatically updated on Sep 23, 2003.
FEATURES Location/Qualifiers
source 1..1701
lorganism="Microbulbifer degradans 2-40"
/mol_type="genomic DNA"

Istrain="2-40"
/db_xref="taxon:203122"
gene complement(1..>341)
/gene="Mdeg0215"
CDS complement(1..>341)

/gene="Mdeg0215"
/codon_start=1
ftransl_table=11 ,
/product="hypothetical protein"
/protein_id="ZP_00064854.1"
/db_xref="G:23026368"

/translation="MVVSLADNSAGAISCWHAKASPPEELEELLDEELELDELELEEE
LEELVEELLEELLDELLLDELEDEPLAAPPSLPPPQAVSPAKQLISSADFKKVSFRVQ

LNAVRVKSKRNINHSRIFLFWLFSHFRSRRC"

gene 1..1701
/gene="Mdeg0214"
CDS 1..1701

/gene="Mdeg0214".

/codon_start=1

ltransi_table=11
-Iproduct="COG2730: Endoglucanase"
Iprotein_id="ZP 00064853.1"
/db_xref="Gl:23026367"
/db_xref="COG:COG2730"

ftranslation="MFLLDFTRTAFSCTRKLTFLKSALLISCFAGLTACGGGSDGGAA
SGSSSSSSSSSSSSSSSSSSSTSSSSSSSSSSSSSSSSSSNSSSSSSGGDALACQHEM
APALLSASDTTMVQAEYYDTCASSALDNTTGNSGGELRTDDVDIVAIADGYAITDMQS
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GEYVEYSLTVQTSGLFDISFAVQPHAANTAGLALSVDGAVLGTVDIAANDSTAFGEYT -
LNGVYISDGAQVIRVTMAGEGAAIGLDS IAFNYTDNTVYTPENAVLGMGIGINLGNTL
DAFPNEGDWAPAAQEYYFKAYKDAGFRHVRIPATWDDHTADTAPYAVNAARMDRTEQ!
VDWALAQGYFVILNAHHEHWLKENYGNQTYRDRFDAIWQQIAERFKNKSARLMFEILN
EPNGMTVADVDDLNPRILDIIRETNPTRLVVFSGNGYTPVDALLAAAIPNDDYLIGNF
HSYDPWQFGGQCVRSWGTEQDYTDLENIYKRANTWSEQHDIPVMVNEFGAAHYDFTAP
QNVCNQQARLAYLGAHATFAIQYGFGASVWDDGGSFEVYKRGENSWREAKDVLVAPNP

ORIGIN
1 atgtttcttt tagactttac ccgcactgeg tttagetgta cacgaaagcet tacctttttg

61 aaatccgcegce tacttataag ctgctttgee gggcettactg cetgtggtgg cgggagtgat
121 ggcggtgetg caagtggcte atectetage tegtctagea gcagttegte tagtagetct
181 tcgagcagtt cttcaactag ttcctcaage tectettcaa getetagtte gtecagttec
241 agctcttcgt ctaatagtte ctetagcetee tctggtggeg atgctttage gtgecageat
301 gaaatggcac cagcgctatt atctgcaagt gatactacca tggtgcaage ggagtattac
361 gatacctgtg cttcticgge attagataac accactggta acagtggegg tgagttgega
421 actgacgatg tagatatagt ggccattgcg gacggctatg ctattacgga tatgcagtca
481 ggcgagtacg tagaatattc actaacagtg caaacttccg gtttgtttga cattagtttt
541 gcggtacagc cgcacgcagce taatactgce ggtttggege tgagtgtaga tggcgeagtg
601 ttaggcacag ttgatattgc cgctaatgac agcaccgceat ttggcgaata tacgcttaac
661 ggcgtgtaca taagcgatgg cgcgcaagta ataagggtaa ccatggecgg cgaaggegcet
721 gctattgggt tagattccat tgectttaat tacaccgata atacegttta caccccagaa
781 aacgcegtgt tgggtatggg aataggtatt aacctaggcea ataccttaga tgecttecee
841 aacgaaggtg actgggcacc ggctgegeag gaatactatt ttaaagccta caaggatgca
901 gatttccgec atgtacgeat cccagceaact tgggatgatc acacggcetga tacagecccee
961 tacgctgtaa atgcagcacg tatggatcge actgagcaga ttgtagattg ggecttggcg
1021 cagggctatt tcgtaattct taatgcccac cacgaacact ggctaaaaga aaactacgge
1081 aatcaaacat accgcgatcg ctttgatgea atttggcage aaattgccga acgctttaag
1141 aataagtcgg ctcgcttaat gtttgagata ctcaatgagc caaacggcat gacagtggee
1201 gatgtggatg acctcaaccc acgtattctc gatattattc gcgaaaccaa tcccacgega
1261 ttggtagtgt tctctggtaa tgggtatace cctgtggatg cettacttge ggctgcaate
1321 cctaatgatg attaccttat tggtaacttt cactcctacg accettggcea gtttggeggt
1381 cagtgcgtac gatcgtgggg tacagagcaa gattacaccg acctagagaa catatataag
1441 cgcgcaaata cttggtctga gcagcacgac ataccegtta tggtgaacga atttggeget
1501 geecattacg attttactge accgcagaat gtatgtaacc agcaggctcg tttggcttat
1561 ttaggtgccc atgeccacatt tgctattcag tacggettty gcgcaagtgt atgggacgac
1621 ggtggatcat ttgaggtgta caagcgeggt gaaaataget ggcgegaage taaagatgta
1681 ttagtggcge caaaccegta g
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LOCUS  NZ_AABI02000019 1356 bp DNA  linear BCT 23-SEP-2003
DEFINITION Microbulbifer degradans 2-40 Mdeg_19, whole genome shotgun
sequence.
ACCESSION NZ_AABI02000019 REGION: complement(10740..12095)
VERSION NZ_AABI02000019.1 GI:28878283
KEYWORDS WGS.
SOURCE  Microbulbifer degradans 2-40
ORGANISM Microbulbifer degradans 2-40
Bacteria; Proteobacteria; gamma subdivision; Alteromonadaceae;
Microbulbifer.
REFERENCE 1 (bases 1 to 1356)
AUTHORS NCBI Microbial Genomes Annotation Project.
TITLE Direct Submission
JOURNAL Submitted (17-JUN-2004) National Center for Biotechnology
information, NIH, Bethesda, MD 20894, USA
COMMENT  On Mar 7, 2003 this sequence version replaced gi:23029085.
Protein-coding genes were predicted using GeneMark program (kindly
provided by M. Borodovsky). Functional annotation is based on CDD
(Conserved Domain Database) and COG (Clusters of Orthologous
Groups) assignments, it has not yet been subject to manual review.
DNA sequence and predicted proteins are available for BLAST at
http://www.ncbi.nlm.nih.gov/sutils/genom_table. cgi.
URL - http://www.jgi.doe.gov
Contact: Paul Richardson
microbes@cuba.jgi-psf.org.
COG assignment was automatically updated on Sep 23, 2003.
FEATURES Location/Qualifiers
source 1..1356
lorganism="Microbulbifer degradans 2-40"
/mol_type="genomic DNA"

/strain="2-40"
/db_xref="taxon:203122"
gene 1..1356
/gene="Mdeg2867"
CDS 1..1356

/gene="Mdeg2867"

/codon_start=1

ftransl_table=11

Iproduct="C0G2730: Endoglucanase"

Iprotein_id="ZP_00067454.1"

/db_xref="Gl:23029093"

Idb_xref="COG:COG2730"
ftransiation="MRIITAFAVMLLCITGCSGSGASDSPQASNSSSGSSSSSSSSSS
SSSSSSSSSSSSTSSSSSSSSSSSSSSSSSSGGEALYPSYNTNPPAPDMTGMTSTATQ
LADRITVGWNIGNTLEAIGGETNWGNPLVTNELIQAVKASGFDSIRIPAAWDQYANQE
TAAIDINWLNRVKQVVQYSIDNDMVVVLNIHWDGGWLERNVEPSEQVAVNAKQKAYWE
QIATHLRDFDERLIFASANEPHVETEAQMAVLNVYHQTFVDTVRATGGKNAYRVLVLQ
GPKTDIETTSLLWTQMPQDSAVNKLMAELHFYTPYNFTLMNVDESWGNQFYYWGEGNH
STTDTGRNPTWGEEATVDSLLAITKQQFVDQGIPVIGEYGAQRRDNLTGDELALHLQ
SRNYYLKYVTQKCVELGLKPFYWDTGGLDNNQSGLFNRSTYQVFDQNALDAIMEGARG
"

ORIGIN
1 atgagaataa taacggcgtt tgcagttatg ctgctatgca taacaggctg tagcggateg
61 ggcgegagty atagcccgcea agceatecaat tegtettegg geagttcttc tagetctage
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121 agttcgtcaa gttcgagcag ttcctetagt tegtegteta getettcaac aagetctage

181 agctcatcta getccagcete atcatcaage tctagceagtt cttcgggegg cgaagegett
241 tacccaagct acaatacaaa cccgecageg ccagatatga ccggeatgac aagtactgee
301 acacaactag cagatcgtat aaccgtggge tggaatattg gtaacacgct agaggcaata

" 361 ggcggcgaaa ccaactggag taaccegcetg gttactaacg aattaattca agcggtaaaa
421 gccagtggct ttgattccat tegtatacce geegegtggg atcaatacge caaccaagaa
481 acggccgcaa tagatataaa ctggctaaac cgegttaaac aagttgtgca atacagceata
541 gataacgaca tggtggtagt gctaaacatc cactgggatg gegattggcet agagegeaat
601 gtagagccca gcgagcaagt agcagtaaat gcaaaacaaa aagcctattg ggaacaaatt
661 gecactcacc tgegegactt tgacgagege ctaatatttg ccagegecaa cgaaccccat
721 gtagaaaccg aagcacaaat ggccgtacta aacgtatacc atcaaacgtt tgtagataca
781 gtgcgtgcaa ctggcggtaa aaatgcttac cgegtactgg tattgcaggg gecaaaaaca
841 gatatagaaa ccacctcgct attgtggace caaatgccge aagatagege cgtaaataaa
901 cttatggcag agctacactt ctataccceg tacaacttta cgttaatgaa tgtagatgaa

961 agctggggcea accagticta ctactgggge gaaggtaate attccactac cgacacagge
1021 cgcaacccaa cctggggega agaagcaaca gtagattcac tgetggeaat taccaaacaa
1081 cagtttgtgg accaaggtat acccgtaatt attggcgaat acggtgcaca acgccgcegat
1141 aaccttaccg gcgatgaatt ggcectgeac ttacaatcge geaactacta cttaaaatac
1201 gttactcaaa aatgtgtaga getaggetta aaaccttttt attgggatac cggeggctta
1261 gacaacaatc aatctggcct gtttaatcgc agtacctacc aagtattiga tcaaaatgce
1321 ctagatgcca ttatggaagg ggccagaggg gaataa
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LOCUS  NZ_AABI02000001 1866 bp DNA linear BCT 23-SEP-2003
DEFINITION Microbulbifer degradans 2-40 Mdeg_1, whole genome shotgun sequence.
ACCESSION NZ AABI02000001 REGION: complement(472006..473871)
VERSION NZ_AABI02000001.1 Gl:28878301
KEYWORDS WGS.
SOURCE  Microbulbifer degradans 2-40
ORGANISM Microbulbifer degradans 2-40
Bacteria; Proteobacteria; gamma subdivision, Alteromonadaceae:
Microbulbifer.
REFERENCE 1 (bases 1 to 1866)
AUTHORS NCBI Microbial Genomes Annotation Project.
TITLE Direct Submission
JOURNAL Submitted (17-JUN-2004) National Center for Biotechnology
Information, NIH, Bethesda, MD 20894, USA
COMMENT  On Mar 7, 2003 this sequence version replaced gi:23026153.
Protein-coding genes were predicted using GeneMark program (kindly
provided by M. Borodovsky). Functional annotation is based on CDD
(Conserved Domain Database) and COG (Clusters of Orthologous
Groups) assignments, it has not yet been subject to manual review.
DNA sequence and predicted proteins are available for BLAST at
http://www.ncbi.nim.nih.gov/sutils/genom_table.cqi.
URL -- hitp://www.igi.doe.gov
Contact: Paul Richardson
microbes@cuba.jgi-psf.org.
COG assignment was automatically updated on Sep 23, 2003.
FEATURES Location/Qualifiers
source 1..1866
lorganism="Microbulbifer degradans 2-40"
/mol_type="genomic DNA"

[strain="2-40"
/db_xref="taxon:203122"
gene 1..1866 .
/gene="Mdeg0348"
CDS 1..1866

/gene="Mdeg0348"

/codon_start=1

ftransi_table=11

/product="COG2730; Endoglucanase"

/protein_id="ZP_00064986.1"

/db_xref="Gl:23026500" °

/db_xref="COG:COG2730"
/translation="MLKHQF SKALRALGF GGAVFAASLMASQASALECEHSISNDWGA

GFTGAMKVTNNDSSPITGWRVEWAYSGNVNIVNSWNASVTKGSNYVAVDAGWNGNLQP

SQSTEFGLQGDGADRNVTIISCVAEGGSSSSSSSSSSSSSSSSSSSSTSSSSSSSSST

SSSSSSTSSSSSSTSSSSSSSSSSSSSGGNCVAMCNWYGENRPVCANQNTGWGWENNQ

SCIGANTCNDQWGDGGVVSSCGTSSSSSSSSSSSSTSSSSSSSSSTSSTSSSSSSSSS
SGGLSAVEFSQQMGLGWNLGNSLEAIGGETAWGNPMVTQQLINSIKAAGFDTIRIPVA
WSQF SDEANFVINSNWIARVEEVVNYALSADMYVVMNQHWDGGWMQPTYAQQEYVNNR
LQIMWTQIANHFKDYDSRLLFAGTNEVMVEGDYGTPTFEYYTVQNSFNQTFVDAVRAT
GGANASRYLVVQGFNTNIDHTVNFAVWPTDPATNRLMMEVHYYDPYNFTLNTNSNITQ
WGVIATDPSVTETWANESYVDATFQKMKTNFVDQGIAVILGEYGVVSRANVAGHETYR
EYWNQYITQSAVDHGMVPIYWDNGYSGDGGMALFDRASGNQLYPNIINAIINAGN"

gene complement(264..521)
/gene="Mdeg0350"
CDS - complement(264..521)

/gene="Mdeg0350"
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lcodon_start=1

ftrans|_table=11

/product="hypothetical protein"

/protein_id="ZP _00064987.1"

/db_xref="Gl:23026501"
/translation="MLEEELEVELEEELVEELELLDEEVLELDEELLEELEELDELED
DPPSATQLIMVTFLSAPSPCKPNSVDWLGCKLPFHPASTAT"

ORIGIN

1 atgttgaaac atcaattcag caaagcgcetg cgtgegetag getttggtgg ggctgtgttt

61 gcggcatege taatggcetag ccaageaagt geecttgagt gtgageatic aatcagtaat
121 gattggggceg ccggctttac cggtgcaatg aaagttacca ataatgactc tagceccatt
181 accggttgge gggtcgaatg ggcgtatage ggcaatgtaa atattgttaa ticgtggaac
241 gectcagtaa caaaaggeag taattatgtt geccgtagatg ccggatggaa tggtaattta
301 cagccgagec aatctaccga atttggctta cagggtgatg gegecgatag aaatgtaace
361 attattagtt gtgttgccga aggcggatca tettctagtt catcaagtte ttccagetee

421 tcaagtagtt cttcatctag ctcaagtact tcttcatcga gtagctcaag ttcetcgacg

481 agctctictt ctagttcgac ttctagetct tettcaagea cetettctag cteategtee

541 agttcatcaa gctcttcttc gggeggcaac tgtgttgcaa tgtgtaattg gtacggtgaa

601 aaccgcecctg tttgtgccaa tcaaaatact ggttgggagt gggaaaacaa ccaaagcetgt
661 ataggtgcaa acacctgtaa cgatcaatgg ggcgacgggg gegtggtgte cagcetgtggt
721 acgtctagct cttcatccag ttcttcgtee agttegtcta ccagtteate ctegtettct

781 agctcgagcea ccagcetctac aagcagcetca tcaagetcta gttegtegte tggtgggtta
841 agcgeggtag agttttcgca gcaaatggge ttggagtgga atcttggaaa ctecctagaa
901 gegattggtg gcgaaaccgce gtggggcaac ccaatggtta cgcagceaatt aattaactcc
961 ataaaagctg ctgggttcga cactattcge attccggttg cgtggageca attctecggac
1021 gaagctaatt ttgttatcaa tagcaattgg attgcacgcg tagaagaagt agtgaactac
1081 geattgageg cegatatgta cgtggtaatg aaccaacatt gggacggegg ttggatgcag
1141 cccacatatg cacagcaaga atatgttaac aatcgetige aaattatgtg gacgcaaata
1201 gctaatcact ttaaagatta cgatagtcge ttactgtttg caggcaccaa cgaagtgatg
1261 gtggaaggcg attacggtac geccacctic gaatactaca cagtacaaaa tagetttaac
1321 caaacgtttg tggatgctgt acgtgcaacc ggtggegcta atgctagecg ttacttagtg
1381 gtacaggggt ttaataccaa catagatcac acggtgaact tcgcggtagt gccaaccgac
1441 ccggcaacaa acaggttaat gatggaagta cactattacg acccctataa ctttacgtta
1501 aataccaaca gcaacattac tcagtggggce gtaattgcaa ctgaccctag cgttaccgaa
1561 acatgggcga atgaatctta tgtggatgceg actttccaaa aaatgaaaac taacttcgtt
1621 gatcaaggta tagcggtaat tttaggtgag tacggggttg tatcgcgege gaatgtggee
1681 gggcacgaaa cttaccgaga gtattggaac caatacatta ctcaatctge ggtagatcat
1741 ggaatggtgc ctatttattg ggataacggt tattccggtg atggtggtat ggcattgttt
1801 gatcgcgeca gtggcaatca actttaccee aatattatta acgceaattat caatgccggt

1861 aactaa
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LOCUS  NZ_AABI02000006 2022 bp DNA linear BCT 23-SEP-2003
DEFINITION Microbulbifer degradans 2-40 Mdeg_6, whole genome shotgun sequence.
ACCESSION NZ AABI02000006 REGION; 82200..84221
VERSION NZ_AABI02000006.1 Gl:28878296
KEYWORDS . WGS.
SOURCE  Microbulbifer degradans 2-40
ORGANISM Microbulbifer degradans 2-40
Bacteria; Proteobacteria, gamma subdivision; Alteromonadaceae;
Microbulbifer.
REFERENCE 1 (bases 1to 2022)
AUTHORS NCBI Microbial Genomes Annotation Project.
TITLE Direct Submission
JOURNAL Submitted (17-JUN-2004) National Center for Biotechnology
Information, NIH, Bethesda, MD 20894, USA
COMMENT  On Mar 7, 2003 this sequence version replaced gi:23027577.
Protein-coding genes were predicted using GeneMark program (kindly
provided by M. Borodovsky). Functional annotation is based on CDD
(Conserved Domain Database) and COG (Clusters of Orthologous -
Groups) assignments, it has not yet been subject to manual review.
DNA sequence and predicted proteins are available for BLAST at
http://www.ncbi.nim.nih.gov/sutils/genom_table.cai.
URL -- http://www.jgi.doe.gov
Contact: Paul Richardson
microbes@cuba.jgi-psf.org.
COG assignment was automatically updated on Sep 23, 2003.
FEATURES Location/Qualifiers
source 1.2022
lorganism="Microbulbifer degradans 2-40"
/mol_type="genomic DNA"

Istrain="2-40"
/db_xref="taxon:203122"
gene 1..2022
/gene="Mdeg1459"
CDS 1..2022

/gene="Mdeg1459"

/codon_start=1

ltransl_table=11

/product="COG2730: Endoglucanase"

/protein_id="ZP_00066079.1"

/db_xref="Gl1:23027641"

/db_xref="COG:COG2730"
ftranslation="MLIGTVTASALVGRGRGTPKKIINKGSIMWQINKSALAAVVLVC
SSSSFAQSACDTQRIEAENYVAMSGIQTESTADTGGGLNVGWIDAGDWLSYQVNLPAA

GQYEVRYRVASRNGGGVLRLEGNAGQTLYGTMNVPNTGGWQNWQTLSHSVTLAAGEQS

IGIGVPSGGFNINWLEFVPLDCSGPIDPPINPPSNCASIVFEAENYDQMSGIRTQTTS
DTGGGLNVGWIDAGDWLSYATVNIPSTQVYNFEYRVASPNGGSFNLQGSAGAENFDTA
TLPNTGGWQNWTTVTGSALLPAGNVNFGISAITGGWNINWFKATPESCDDINPPSTGI
TAKQAAAAMGKGFNLGQMFESTQHPRTFNAAKSKIDAYYNMGYRNVRIPITWTEAVGG
NRLVADANVGAVNRNHSRLAVITQVVDYALSLPGMYVVINAHHEGGLKTNNRWWVLET
LWADIADIFKDRDHRLLFEILNEPHLSDANKSPMPPANLRFMTGKAYNKIRAIDAQRI

VIIGGNQWFGAGEMANVWPNLNDVGGGSDAYVMATFHHYDPWSFSGDNQGDYADAWTL

SNVGNPMDIMQSWANGVGQGMPVYIGEWGVGWGSRYSAMQCNNIRYWYQLFDASYASA
KGQPTAVWDDGGWFKIFDHGTNSFNNNLAQCIGGNCAWDGADRFNSGCN"
ORIGIN
1 atgttgattg gtactgttac ggcttcagca ctggttggtc gaggccgtgg caccectaaa
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61 aaaataatca acaagggttc tattatgtgg caaatcaaca aatcggcttt ageggecegty
121 gtattagtgt gttcctcatc tagetttgeg caatctgeat gtgacactca acgcattgaa
181 gccgaaaatt acgtggcaat gagtggtatt caaaccgaaa gcacggcaga cactggtggc
241 ggtttaaatg tgggctggat agacgccgge gactggctta gttaccaagt taacctacct
301 gctgcaggge agtacgaggt gegetatege gttgecagta gaaatggegg cggtgtactt
361 cggttagagg gcaatgcegg tcaaaccttg tatggaacta tgaatgtacc caacacgggt
- 421 ggctggeaaa attggcaaac cctttetcat tcagtgacat tageggeagg agagcagtct
481 attggtattg gtgtgccaag cggegagttt aatattaatt ggctggagtt cgtaccttta
541 gattgcagtg ggccaatcga cccgeccatt aacccacctt cgaactgege gagcattgta
601 ttcgaggccg aaaattacga tcaaatgage ggcattagaa cgcaaaccac aagtgatacc
661 ggaggcggct taaatgtggg gtggatagat getggegact ggcttagceta tgccactgtg
721 aatatcccca geacgcaggt gtacaatttt gaatacegtg tggctagecc taatggegge
781 agttttaatt tgcagggttc ggctggegea gagaatittg ataccgetac tttgceccaat
841 acgggtgatt ggcaaaattg gacaacggta acaggctegg cgettitace tgctggcaat
901 gtgaatttcg gtattagtgc gattactggt ggctggaata taaactggtt taaagctaca
961 ccagagagct gtgatgatat aaaccctcca agtaccggta ttactgctaa gcaagcageg:
1021 gcagccatgg gcaagggagtt taatttgggg caaatgttcg aaagtacgca acacccaaga
1081 acatttaatg ctgcaaaaag taaaatagat gcttactaca atatgggcta cagaaatgtg
1141 cgcatcccta ttacttggac tgaageegta ggcggaaaca ggcttgitge agatgcaaat
1201 gtaggcgceag tcaatcgeaa ccactctege ttagetgtaa ttactcaagt agtagattac
1261 gcgctttcge tacccggeat gtacgtggtt attaatgcge atcacgaagg tggattaaaa
1321 accaataatc gctggtgggt gttagaaact ctgtgggcag atattgccga tatatttaaa
1381 gacagagatc accgtttgct atttgaaata ttaaacgagc cacacctaag cgatgccaat
1441 aagtcgecta tgecceeegce caatttgegt tttatgacgg gcaaagecta taacaaaatt
1501 cgcgegatag atgcgcageg aategttatt attggtggea accagtggtt tggtgcaggt
1561 gaaatggcaa acgtatggec aaaccttaat gatgttggeg geggttcega tgcatatgta
1621 atggctactt ttcaccatta cgacccgtgg tegtttagtg gegataacca aggcgattac
1681 gccgatgcett ggacgctate taacgtgggt aacccaatgg atataatgca aagctgggca
1741 aacggcgtag gecaaggtat gectgtgtat attggcgagt ggggegtagg ttggggcage
1801 cgctacagcg ccatgcagtg caataatatt cgctattggt accagctgtt cgacgecgage
1861 tatgcctcgg caaaaggeca gectacggea gtgtgggatg acggegattg gittaaaata
1921 ttcgaccacg gtaccaacag cttcaataat aatttagcce aatgtatigg tggaaactgc

1981 gcttgggatg gcgecgatag atttaattct ggctgtaatt aa
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LOCUS  NZ_AABI02000011 1098 bp DNA linear BCT 23-SEP-2003
DEFINITION Microbulbifer degradans 2-40 Mdeg_9, whole genome shotgun sequence.
ACCESSION NZ _AABI02000011 REGION: 115594..116691 '
VERSION NZ_AABI02000011.1 GI:28878291
KEYWORDS WGS.
SOURCE  Microbulbifer degradans 2-40
ORGANISM Microbulbifer degradans 2-40
Bacteria; Proteobacteria; gamma subdivision; Alteromonadaceas;
Microbulbifer.
REFERENCE 1 (bases 1to 1098)
AUTHORS NCBI Microbial Genomes Annotation Project.
TITLE Direct Submission
JOURNAL Submitted (17-JUN-2004) National Center for Biotechnology
Information, NIH, Bethesda, MD 20894, USA
COMMENT  On Mar 7, 2003 this sequence version replaced gi.23028020.
Protein-coding genes were predicted using GeneMark program (kindly
provided by M. Borodovsky). Functional annotation is based on CDD
(Conserved Domain Database) and COG (Clusters of Orthologous
Groups) assignments, it has not yet been subject to manual review.
DNA sequence and predicted proteins are available for BLAST at
hitp://www.ncbi.nim.nih.gov/sutils/genom_table, cgi.
URL -- http://www jgi.doe.gov
Contact: Paul Richardson
microbes@cuba.jgi-psf.org.
COG assignment was automatically updated on Sep 23, 2003.
FEATURES Location/Qualifiers -
source 1..1098 :
/organism="Microbulbifer degradans 2-40"
/mol_type="genomic DNA"

[strain="2-40"
/db_xref="taxon:203122"
gene 1..1098
/gene="Mdeg1925"
CDS 1..1098

/gene="Mdeg1925"
/codon_start=1
/trans!_table=11
/product="C0G2730: Endoglucanase"
/protein_id="ZP_00066536.1"
/db_xref="G1.23028118"
/db_xref="COG:COG2730"
/translation="MRTTKFLALALCLLASASALSANNSAPSNDWWDIPYPSQFDVKS
LKTQSFISVKGNKFIDDKGKTFTFRGVNIADTGKLLSQNQWQKSLFEELANNWGVNTI
RLPIHPVSWRKLGPDVYLGHIDEAVRWANDLGIYLILDWHSIGYLPTEQYQHPMYDTT
IKETRDFWRRITFRYKNVPTVAVYELFNEPTTMGNTLGERNWAEWKTLNESLIDMIYA
SDKTVIPLVAGFNWAYDLSPIKKAPIEREGIAYAAHPYPQKAKPEVKNDKNFFKLWDE
- KWGFAADTYPVIATELGWVQPDGYGAHIPVKDDGSYGPRIVKYMQKKGVSYTVWVFDP
DWSPTMINDWDFTPSEQGAFFKQVMLEAKKR"
ORIGIN :
1 atgcgcacaa ccaaatttet tgcgettgea ctetgettge tggectcage cagtgcactg

61 agtgcaaata acagcgcccce atcaaacgac tggtgggata taccctacce gagecaatic

121 gatgtaaaaa gccttaaaac gcaaagtttt atatcggtaa aaggtaacaa gttcattgat

181 gataagggca aaaccttcac ttttagaggg gtaaacatty ccgatacagg taagctactt

241 agccaaaatc aatggcaaaa atcgcetgttt gaagagcetgg ctaataactg gggggtaaat

301 actattcgec tgectattca cectgtaagt tggegtaaac ttgggecaga cgtttatita

361 ggccacatcg atgaggeggt acgetgggeg aatgatttag gtatttacct tattctigat
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421 tggcactcca ttggctattt gcccaccgag caataccaac accecatgta cgacaccace
481 attaaagaaa cccgcgactt ttggcgcaga attacgttce gctacaaaaa cgtgeccace
941 gtagcggtat acgaattatt taatgagcca accaccatgg gtaacaccct aggcgaacge
601 aactgggccg agtggaaaac cttaaatgaa agcectaattg atatgatata tgccagtgac
661 aaaaccgtca ticcgetggt tgcaggcettc aactgggect atgatttatc gccaatcaaa
721 aaggcaccta tcgagcgtga aggcattgct tacgccgeac acccctacce gcaaaaggeg
781 aaaccagagg ttaagaacga taaaaactic ttcaaactgt gggacgaaaa gtggggcttt
841 gctgcagaca cctacccetgt aatagcaaca gagetagget gggtacaacce cgatggttat
901 ggtgcecaca taccegttaa agacgacgge agttacggee cccgcatagt gaagtatatg
961 cagaaaaaag gcgtttctta cacggtatgg gtattcgacc ccgactggag cccaacaatg
1021 attaacgact gggattttac ccccagcgag caaggegegt tttttaaaca ggttatgcta
1081 gaagctaaaa aacgctaa
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LOCUS NZ_AABI02000008 1917 bp DNA linear BCT 23-SEP-2003
DEFINITION Microbulbifer degradans 2-40 Mdeg_7, whole genome shotgun sequence.
ACCESSION NZ AABI02000008 REGION: complement(17943..19859)
VERSION NZ_AABI02000008.1 Gl:28878294
KEYWORDS WGS.
SOURCE  Microbulbifer degradans 2-40
ORGANISM Microbuibifer degradans 2-40
Bacteria; Proteobacteria; gamma subdivision; Alteromonadaceae:
Microbulbifer.
REFERENCE 1 (bases 1to 1917)
AUTHORS NCBI Microbial Genomes Annotation Project.
TITLE Direct Submission
JOURNAL Submitted (17-JUN-2004) National Center for Biotechnology
Information, NIH, Bethesda, MD 20894, USA
COMMENT  On Mar 7, 2003 this sequence version replaced gi:23027735.
Protein-coding genes were predicted using GeneMark program (kindly
provided by-M. Borodovsky). Functional annotation is based on CDD
(Conserved Domain Database) and COG (Clusters of Orthologous
Groups) assignments, it has not yet been subject to manual review.
DNA sequence and predicted proteins are available for BLAST at
hitp://www.ncbi.nlm.nih.gov/sutils/genom_table.cqi.
URL -- http://www.jgi.doe.qgov
Contact: Paul Richardson
microbes@cuba.jgi-psf.org. .
COG assignment was automatically updated on Sep 23, 2003.
FEATURES Location/Qualifiers
source 1..1917
/organism="Microbulbifer degradans 2-40"
/mol_type="genomic DNA" "

[strain="2-40"

/db_xref="taxon:203122"
gene 1..1917

/gene="Mdeg1560"
CDS 1..1917

/gene="Mdeg1560"
/codon_start=1
ftransl_table=11 ,
/product="C0G2730: Endoglucanase"
Iprotein_id="ZP_00066178.1"
fdb_xref="G1:23027746"
ldb_xref="COG:COG2730"
/translation="MTFTRMKSSHQGACRPRSSTLQRLIASSLTTACLLAASTFADVA
PLTVDGNRILSGGQEASFAGNSLFWSNNYWGGEKYYTAETVNWLKQDWGATLVRAAMG
VEDNGGYLDDKEGNKQKVKTVVDAAIANDMYVIIDWHSHHAEDHKSEAIAFFEDMART
YGNKKHVIYEIYNEPLQISWSNTIKPYAEDVIRAIRAIDPDNLIVGTPTWSQDVDVA
SQDPITGYANIAYTLHFYAGTHKQSLRDKAQTALNNGIALFATEWGTVNANGDGAVNT
TETDKWMTFFKTNHISHANWALNDKSE GASALNPGASPNGNWSNADLTTSGKYVKNII
KNWNDGTPGGSSSSSSGGSTSSSSSSSSSNSSSGAGKVNLPARIEAENYNSAPVETTA
GNSGGSVSQCTYRGLNVDVQDASEGTCNIGWTAAGEKVTYNIGTANNTYNIALRTASL
DAGKRVSVYVGNTLADTISTQGGGWQNWKTQTIPNVYIPSNSVITVEFYDGRTNLNYL
NISAASGSSSSSSSSSSSTSSSSSSSSSSSSGGGSCSSYIDIPWNTRTEVTLTSGACY
RFNQNLSGKTLQVWDSDANSSCDFRGTVTTVGGTGSLNVSSNYVSSKSLTGTKLTFNS
ASNNNCKYVKVRAY"
ORIGIN
1 atgactttca caagaatgaa atcatcacac caaggcgcegt gtcgaccaag gtcticcace
61 ctacagcgac taatcgccte atcacttace accgeatgtt tgctageage gtctactttt
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121 gccgacgtag cgecgttaac cgtagatgge aaccgcatic tcageggtgg ccaagaggcet
181 agctttgceg gtaacagttt gttttggage aacaattatt ggggecggtga gaaatactac

241 acagccgaaa ctgttaactg gttaaaacaa gactggggcg caacactagt gcgegeggcece
301 atgggtgtag aagataacgg cggctaccta gatgacaaag aaggcaacaa acaaaaggta
361 aaaaccgttg tagatgctgc tattgccaac gacatgtatg taattatcga ttggcacage

421 caccacgcceg aagaccacaa aagtgaagcc attgcettttt ttgaggatat ggcgegeacce
481 tacggcaata aaaaacacgt tatttacgaa atttataacg agcctttaca aatttcgtgg

541 agcaacacaa ttaaacccta cgccgaagat gtaattagag ctattcgecge gatagaccce
601 gacaacttaa ttattgttgg tacgccaacg tggtcgcaag atgtagacgt agcatcgcaa

661 gaccccatta ccggetacge caatattgec tacacattge actittacge aggcacccac

721 aaacaalctt tacgagacaa agcgcaaacc gcacttaaca acggcatage gcttttcgca
781 acagagtggg gaacagtaaa tgcaaacggt gatggcgctg taaacaccac cgaaacagac
841 aagtggatga cgttctttaa aaccaaccac ataagccacg caaactgggc gctaaacgac
901 aaatcagaag gcgcttctge attaaaccce ggagccagec ccaatggcaa ctggagcaac
961 gccgacttaa ccacatcggg taagtacgta aaaaacatta tcaaaaactg gaacgacggce
1021 acgccgggag geagetcettc aagetcgtee ggegactcaa ceagttecte ctcaagctea
1081 tctagctcta attccagete tggigetgge aaagtaaatt tacccgeacg cattgaagece
1141 gaaaactata acagtgcacc ggtagaaaca actgcaggca atagtggegg cagegttica
1201 caatgtacat acagagggct aaatgtagac gtacaagacg caagcgaagg cacttgtaat
1261 attggctgga cagcagcagg cgaaaaagtt acctacaaca taggcacagce aaataatact
1321 tacaatattg cacttcgcac cgcatcgcett gatgcaggea agegcegtate ggtatatgta
1381 ggcaacaccc tcgccgacac aataagcace caaggtggeg getggcaaaa ttggaagacg
1441 caaaccatcc ccaatgtata tattccatca aactcagtta ttaccgtgga attctacgat

1501 ggccgeacca accttaacta cttaaacatt agtgcagctt cggggtette cicticaage
1661 tccteatcta getegtcaac gtctagetet tettcgagcet catcttctag ctettcaggt

1621 ggtggcagtt gtagcagcta tatagatata cctiggaata ctcgcaccga agttacecta
1681 acaagtggcg cctgegtteg ctttaaccaa aacctticgg gcaaaaccct acaagtgtgg
1741 gatagcgatg caaactcatc gtgcgatttc cggggcacag ttacaacagt aggcggeact
1801 ggcagtttaa atgtaagcag caactatgtt tcgtctaaga gectaacagg aaccaaactt

1861 acatttaatt cagcaagtaa taacaattgt aagtacgtta aagttcgtgc ttattag
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LOCUS NZ_AABI02000045 1893 bp DNA linear BCT 23-SEP-2003
DEFINITION Microbulbifer degradans 2-40 Mdeg_45, whole genome shotgun
sequence.
ACCESSION NZ AABI02000045 REGION: complement(268..2160)
VERSION NZ_AABI02000045.1 Gl:28878257
KEYWORDS WGS.
SOURCE  Microbulbifer degradans 2-40
ORGANISM Microbulbifer degradans 2-40
Bacteria; Proteobacteria; gamma subdivision; Alteromonadaceae:
Microbulbifer. : '
REFERENCE 1 (bases 1 to 1893)
AUTHORS NCBI Microbial Genomes Annotation Project.
TITLE Direct Submission
JOURNAL  Submitted (17-JUN-2004) National Center for Biotechnology
information, NIH, Bethesda, MD 20894, USA
COMMENT  On Mar 7, 2003 this sequence version replaced gi:23029974.
Protein-coding genes were predicted using GeneMark program (kindly
provided by M. Borodovsky). Functional annotation is based on CDD
(Conserved Domain Database) and COG (Clusters of Orthologous
Groups) assignments, it has not yet been subject to manual review.
DNA sequence and predicted proteins are available for BLAST at
http://www.ncbi.nim.nih.gov/sutils/genom_table .cgi.
URL -- http://www.jgi.doe.gov
Contact: Paul Richardson
microbes@cuba.jgi-psf.org. .
COG assignment was automatically updated on Sep 23, 2003.
FEATURES Location/Qualifiers
source 1..1893
lorganism="Microbulbifer degradans 2-40"
/mol_type="genomic DNA"

[strain="2-40"
/db_xref="taxon:203122"
gene 1..1883
/gene="Mdeg3677"
CDS 1..1893

/gene="Mdeg3677"

fcodon_start=1

ftransl_table=11

/product="COG2730: Endoglucanase”

/protein_id="ZP_00068260.1"

/db_xref="Gl:23029975"

/db_xref="COG:COG2730"
/translation="MKSATTNQSRARSSAFKNMLAASLAGLGLLSASAFADVAPLTVD

GNKILSGGQQASFAGNSLFWSNNGWGGEKYYTAGTVEWLKQDWGSNLVRAAMGVDENG

GYLEDPAGNKAKVTTVVDAAIANDMYVIIDWHSHHAEDYQNQAISFFQDMARTYGNNN
NVIYEIYNEPLQVSWSGTIKPYAEAVIGAIRAIDPDNLIIVGTPTWSQDVDVASRDPI
TQYSNIAYTIHFYAGTHKQSLRDKAQTALNNGIALFATEWGTVNANGDGGVDAAETDR
WMQFFKANHISHANWALNDKAEGSSALKPGSNANGGWSNSDLTASGTYVKNLIKTWND
GSPSSSSSSSTSSSSSSSSSSSSSSSSSSSSSSGGTNLPARIEAENYDSAPVETTAGN
SGSPTNCSYKGMGVDVENSTEGACNIGWTAAGEKVTYNIGNADGTYDIALRVASMDAG
KRISVHVNNSLADTVTTQGGGWQAWTTETISNVYIPSNSVITVEFYDSGSNLNFLNIT
ESSGTEPPVEPPVEPPVEPPVDNGNFPCNDGNSTLANNGASINLNQGACVKYNHGWGD
IRLGTWSGNGTIRYDVLDCNNNVMSDIAQKLNDFTAVDTATMNCAHYIYVKQAPSSYT
LQFGsSw"

ORIGIN

1 atgaaatcag caaccacaaa tcaatcgagg gcacgcagta gegectttaa aaatatgttg
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61 gcggcatcge tcgeaggttt agggetacta tcagettctg catttgecga tgtageceeg

121 ctaaccgtag acggcaataa aattcttage ggtggccage aagecagttt tgceggtaat
181 agcttatitt ggtctaacaa tggctggggce ggtgagaagt attacacgge cggtaccgtt

241 gaatggctaa agcaagactg gggcagtaat ttagttcgcg ccgcaatggg tgtcgatgaa
301 aacggcggct acttagaaga cccagcagga aacaaagcga aagtaacaac cgttgtagat
361 gecagccateg ctaacgatat gtatgtaatt atcgattgge acagccacca cgecgaagac
421 taccaaaacc aagccattag ctttttccaa gatatggctc gcacctacgg taacaacaac
481 aacgttatat acgaaattta taacgagcca ttacaggttt cttggagcgg caccatcaag
941 ccttacgcag aagcggtaat tggcgeaatt cgcgeaatcg acccagataa cettattatt
601 gtgggcacgc ctacttggtc gcaggatgta gacgtagect cgegegacce catcacgeag
661 tacagcaaca ttgcctacac tattcacttt tatgcgggea cccacaaaca atcectacge
721 gataaagcac aaaccgcatt aaataatggt attgctttgt ttgctaccga atggggtaca
781 gtaaatgcca acggtgacgg cggtgtagac gcagccgaaa ctgategttg gatgeagttt
841 tttaaagcga atcatataag ccatgccaac tgggccttaa acgataaage cgaaggetcet
901 tctgcattaa agectggete taacgcaaac ggeggetgga geaattcega cttaaccgec
961 tctggtacct atgttaaaaa cttaattaaa acatggaacg acggctcacce gagcagceage
1021 tcatctagca geaccagttc ttcttcaage agetectegt ctagtagcte atcatctage
1081 agctcttcat ctagtagttc tggcggtace aatttacceg cgcgeattga agcagaaaac
1141 tacgatagcg caccggtaga aaccactgca ggtaatagcg getcacceac caattgttcg
1201 tataaaggta tgggcgtaga tgtagaaaac tctactgaag gtgcttgtaa tattggetgg
1261 actgcggcag gcgaaaaagt aacttacaac attggcaatg ccgatggcac ttacgatatt
1321 geattgcgeg tagectctat ggatgeggge aaacgtatet ctgtgcatgt aaacaacage
1381 ctagcagata ccgtaaccac acaaggtgge ggctggcagg catggactac cgaaaccatt
1441 tctaacgtgt atatcccatc aaactcggta attaccgttg agttttacga tagtggctcet

1501 aacctaaact ttttaaacat taccgaaagc tcgggtaccg aaccacctgt agaaccaccc
1561 gttgagccge cagtagaacce acccgtagac aacggtaact teccatgtaa cgacggtaac
1621 tctacgctty ccaacaacgg cgcctecatt aaccttaace aaggagegtg tgttaaatac
1681 aatcacggct ggggcgatat tegtttagge acctggageg geaacggtac cattcgatac
1741 gacgtactag actgcaataa caacgtaatg agtgatatty cacaaaaact taatgacttt
1801 actgctgtag acaccgcaac aatgaactgc gcacactaca tttatgtaaa acaagcecct
1861 agcagctaca ccctgcaatt tggtagctgg tag
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LOCUS NZ_AABI02000017 2178 bp DNA linear BCT 23-SEP-2003
DEFINITION Microbulbifer degradans 2-40 Mdeg_17, whole genome shotgun
sequence. _
ACCESSION NZ _AABI02000017 REGION: complement(88284..90461)
VERSION NZ_AABI02000017.1 GI:28878285
KEYWORDS WGS. :
SOURCE  Microbulbifer degradans 2-4
ORGANISM Microbulbifer degradans 2-40
Bacteria; Proteobacteria; gamma subdivision; Alteromonadaceae;
Microbulbifer.
REFERENCE 1 (bases 1to 2178)
AUTHORS NCBI Microbial Genomes Annotation Project.
TITLE Direct Submission
JOURNAL Submitted (17-JUN-2004) National Center for Biotechnology
Information, NIH, Bethesda, MD 20894, USA
COMMENT  On Mar 7, 2003 this sequence version replaced gi:23028916.
Protein-coding genes were predicted using GeneMark program (kindly
provided by M. Borodovsky). Functional annotation is based on CDD
(Conserved Domain Database) and COG (Clusters of Orthologous
Groups) assignments, it has not yet been subject to manual review.
DNA sequence and predicted proteins are available for BLAST at
http://www.ncbi.nim.nih.gov/sutils/genom_table.cqi.
URL -- http://www.jgi.doe.gov
Contact: Paul Richardson
microbes@cuba.jgi-psf.org.
COG assignment was automatically updated on Sep 23, 2003.
FEATURES Location/Qualifiers
source 1..2178
forganism="Microbulbifer degradans 2-40"
/mol_type="genomic DNA"

Istrain="2-40"
/db_xref="taxon:203122"
gene 1..2178
/gene="Mdeg2776"
CDS 1..2178

/gene="Mdeg2776"
/codon_start=1
ftransl_table=11
/product="C0OG2730: Endogiucanase"
Iprotein_id="2P_00067367.1"
{db_xref="Gl:23028996"
/db_xref="COG:COG2730"
ftranslation="MKINTLFTPLRTVGAAVAIALSPVAFADVTCEVTNFNQWNSGYQ
ADVRVTNSGSAVSGWTVNLNFASAPQMTNGWNAALSTSGNTISASNISWNGNLGNGQS
TSFGFQGNSNGNLATPTCVGSGTGSSSSSSSSSTSSTSSSSTSSSSTSSTSSSSSSSG
GECVEMCKWYQDAPRPLCNNQDSGWGWENNQSCIGRTTCNSQSGNGGVINSCPSSSSS
SSSSSTSSTSSSSTSSTSSSSTSSTSSTSSSSTSSTSSSSTSSTSSSSSSGGGVFRVD
ATGNITKNGEVLPVRCGNWFGLEGQHEPSDAQNNPGGAPLELYVGNMWWVDSGRTIQQ

. TMSEITAQGINMVRLPIAPQTLNPNDPQGVGDVRNGGVLKNHESVQQTNARQALEDFI
VQANENDIQVLIDIHSCSNYVGWRAGRLDAEPPYVDATRVGYDFTREDYSCGTNVGPG
VTVHEYNEEIWLNNLREIAGLSESLGVDNIGIDIFNEPWDYTWEEWKALSESAYQAI
SEVNPDILIFVEGVAGGTGAGVDVPHGDESSNPNWGENFYPAQTAPLNIPKDRLVISP
HTYGPSVFVQRQFMDPNDPECVGLEGDEAAEAGCQIVIDYATLAAGWDEHFGFLREQG
FAMVVGEFGGNMDWPNGTRQAEKDMWSHITPGIDRQWQEAFVDYMVEKNIQACYWSIN
PESGDTGGWYGHEYDPVSNDAGWGRWLDFDSRKTNLLKELWGI"

gene complement(570..785) '
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/gene="Mdeg2777"
CDS complement(570..785)

/gene="Mdeg2777"

/codon_start=1

ftrans!_table=11

/product="hypothetical protein"

Iprotein_id="ZP_00067368.1"

/db_xref="G1:23028997"

ftransiation="MLEVELLLVELVELDEVLEVLLVELDEVLEVLDELVDEVLEELE

ELEELGQLLITPPLPDWLLQVVRPIQL"

ORIGIN
1 atgaaaatca acactctctt tacgectttg cgtactgtag gtgctgcagt tgcgataget
61 ttatcgeetg tagectttge agacgtaacg tgcgaagtaa cgaactttaa ccagtggaat
121 agtggctacc aagccgatgt tcgtgttaca aacageggta gegcetgttag tggetggacce
181 gtaaatttaa attttgcctc agccccgecaa atgacaaatg getggaacge agcetttgagt
241 actagcggca atacaattag tgcatctaat attagttgga atggcaattt gggtaatggt
301 cagtccacca gctttggttt tcagggcaat tcaaatggta actiggcaac gecaacgtgt
- 361 gtaggtagceg gtacggggtc ttctagcagce tettcateea getetacttc tagcacaage

421 tcatcatcta caagttcttc tagcacgtct tctactaget ctagcagtic atcctetggt
481 ggtgaatgtg tagaaatgtg taagtggtat caagatgcac cgcgeccatt atgtaataat
541 caagacagtg gttggggttg ggaaaacaat caaagctgta ttggtcgeac tactigtaac
601 agccaatctg gecaatggtag tgtaattaat agttgcccaa gtteticaag ttcticaagt
661 tcttctagea cticgtctac cagetcatct agtacttcaa gtacticate gagcetcaaca
721 agtagtactt caagcacttc atcaagticc acaagctcta ctagcagcag ctcaacctct
781 agcactagct cgtcgtctic aagtggtggt ggagtattce gegtagatge taccggtaat
841 attactaaaa atggtgaagt actgcctgtt cgttgtggta actggtitgg tctagaggge
901 cagcacgagc cticagatgc gcaaaataac ccaggeggtg cgecgetiga attatatgtt
961 ggcaacatgt ggtgggtaga tagtggccge actattcage aaaccatgag cgaaattacc
1021 gcccaaggta tcaacatggt tegettgect attgcaccge aaacattaaa cecctaacgac
1081 cctcaaggtg tgggtgatgt gcgcaacgge ggegtgctta aaaatcacga atctgtgeag
1141 caaaccaatg cacgtcaagc gttagaagac ttcattgttc aagctaacga aaatgacatt
1201 caagtgctaa ttgatattca ctcttgtagt aactacgtgg gttggcgtge aggecegttta
1261 gatgcagagc ctecttatgt ggatgcaacg cgagtgggtt atgactttac ccgtgaagat
1321 tattcttgtg gcaccaatgt gggcccaggt gtaactgtge acgagtacaa cgaggaaatt
1381 tggttaaaca acttgcgtga gattgetggt ttatctgaat cettgggegt tgataatatt
1441 atcggtatcg atatttttaa cgaaccatgg gattacactt gggaagagtg gaaagcactt
1501 tctgaaagceg cttatcaage cattagcgaa gttaacccag atattctaat ctitgttgag
1661 ggtgttgcag gcggecacggg tgctggtgtt gatgtgeccac atggagacga gtctictaac
1621 cctaactggg gecgaaaactt ttatcctgeg caaactgete cgcettaatat tccaaaagat
1681 cgtctagtta tticaccgca tacctatgge ccatctgtat tigttcageg tcaatttatg
1741 gacccgaatg atccagagtg tgttggttta gaaggtgatg aggeggcetga agetggetat
1801 caaattgtia tcgattatgc aaccttagca getggttggg atgagceattt cggctictta
1861 cgtgagcaag gctttgccat ggtagtgagt gagtttggtg gcaacatgga tiggccaaat
1921 ggcacgcgcec aagcagaaaa agatatgtgg agccacatca cecctggaat cgacagacag
1981 tggcaagaag cgtttgttga ctacatggtt gagaaaaaca tccaagcttg ttactggtca
2041 attaacccag agtctggcga cactggeggt tggtatggtc acgagtacga ccctgtttct
2101 aacgatgcag gttgggggceg ttggttagac ttcgattetc gcaaaactaa cttacttaaa
2161 gagctttggg gtatttaa
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LOCUS  NZ_AABI02000001 1833 bp DNA linear BCT 23-SEP-2003
DEFINITION Microbulbifer degradans 2-40 Mdeg_1, whole genome shotgun sequence.
ACCESSION NZ_AABI02000001 REGION: 285915.. 287747
VERSION NZ_AABI02000001.1 Gi:28878301
KEYWORDS WGS.
SOURCE  Microbulbifer degradans 2-40
ORGANISM Microbulbifer degradans 2-40
Bacteria; Proteobacteria; gamma subdivision; Alteromonadaceae
Microbulbifer.
REFERENCE 1 (bases 1to 1833)
AUTHORS NCBI Microbial Genomes Annotation Project.
TITLE Direct Submission ‘
JOURNAL Submitted (17-JUN-2004) National Center for Biotechnology
information, NiH, Bethesda, MD 20894, USA _
COMMENT  On Mar 7, 2003 this sequence version replaced gi:23026153.
Protein-coding genes were predicted using GeneMark program (kindly
provided by M. Borodovsky). Functional annotation is based on CDD
(Conserved Domain Database) and COG (Clusters of Orthologous
Groups) assignments, it has not yet been subject to manual review.
DNA sequence and predicted proteins are available for BLAST at
http.//www.ncbi.nim.nih.gov/sutils/genom_table.cqi.
URL -- http://www.igi.doe.gov
Contact: Paul Richardson
microbes@cuba.jgi-psf.org.
COG assignment was automatically updated on Sep 23, 2003.
FEATURES Location/Qualifiers
source 1..1833
lorganism="Microbulbifer degradans 2-40"
/mol_type="genomic DNA"

Istrain="2-40"
/db_xref="taxon:203122"
gene 1..1833
/gene="Mdeg0218"
CDS 1..1833

/gene="Mdeg0218"

/codon_start=1

ftrans|_table=11

/product="C0OG2730: Endoglucanase"

Iprotein_id="ZP_00064857.1"

/db_xref="Gl:23026371"

ldb_xref="COG:C0OG2730"
/translation="MMYTNLFNLKKHLFQTSLKLLACATLIGGTLNAAADVPAMSVQG

NKVLVGGEVKSLGGMSYFWSNNGWGGEKYYNASTVSYFKQDWKASIVRAAMGVEDAGG

YFDDPQGSKQKVRTIVDAAIANDMYVIIDWHSHYANTHDWAAAVQFFQEMARDYGQYN
NVIYEVYNEPLDIPWGHIKSYAETVIDAIRAIDPDNVIVVGTPRWSQGVKEASWDPIN
RNNIAYTLHFYSGSHGQWLRNDAAEAMSNGIALFVTEWGSVNANGDGAVNEGETAAWM

NFMRDNGIHHANWSVNDKAEGASALNPGASATGGWGDGDLTWSGHVVRGYLRDWNQIG

SGNGNGNGTGCTEVSLPGTIEAEAYCAMDGIQTENTNDTNGGSNVGYIDAGDWMSYSV
NVANAGTYTVSYRVASLGGGGVLSIENAGGSPVYGTLNVPQTGGWQEWTTVSHDISLQ
AGQQNIGIAAIEGGFNINWIALTPAGTNPNPVQSITLQAEDYSFMSGVQVENTSDNGG
GMNVGWLDAGDWLAYHGVNIPTSGQYTITYRVASQSGGGSLQLEQAGGGVVYGNLNVP
STGGWQNWVDVSHTVTLNAGVQDFGLGITSGGFNINWIKVEAIH"
ORIGIN
1 atgatgtaca caaaccictt taatttaaaa aagcacctct ttcaaacctc acttaaacta
61 ctggcctgeg ccacattaat tggcggeace ctaaacgcag cecgetgacgt gecagceaatg
121 tccgtacaag gcaataaagt actggtggge ggtgaagtta aaagecttgg aggtatgage
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181 tatttttggt ctaacaacgg ctggggcgge gagaaatact acaacgctic taccgttagt

241 tacttcaagc aagactggaa ggcatccatt gttcgagcetg caatgggggt agaagatgee
301 ggcggctact tcgatgacee gecagggetcet aagcaaaaag ttcgtacaat agtagatgec
361 gecattgega atgatatgta cgtcattatc gattggcact cacattacge caacacccac

421 gactgggcag ccgetgtgea atttttccaa gaaatggcac gtgactatgg ccaatacaat

481 aatgtgattt atgaggtata caacgaacca ctggatatcc cttggggceca cataaaaage

541 tacgccgaaa cggtaattga tgccattcge geaattgace cagataacgt gatcgtagta

601 ggcactccte getggtcgea gggggtaaaa gaagegtcat gggacccaat caaccgeaat
661 aatattgcct acacgcetgea cttctattca ggtagtcatg gccaatgget gegeaacgac

721 gcagcagaag ctatgagtaa tggtattgce ttgtttgtta ctgaatgggg cagcgtaaat

781 gccaatggeg atggcgceagt caacgaagge gaaaccgcag cgtggatgaa cttcatgege
841 gataacggta tccatcacge aaactggtct gtaaacgaca aagcagaggg tgcatctgca
901 cttaaccctg gegecagtge cacaggtggt tggggegacg gegatttgac ttgatetgge

961 catgttgtgc gcggcetacct gegegactgg aaccaaattg gttctggcaa tggtaacgge
1021 aacggcacag getgcaccga ggttagecta ccaggcacga tagaagegga agectactge
1081 gcaatggatg gtatccaaac cgaaaacacc aacgacacca acggcggceag taacgtggge
1141 tacatagatg ctggcgactg gatgagctac agcgtaaacg ttgctaacgc aggcacttat
1201 accgtgtctt accgegtgge tagecettgge ggeggeggty ttetaageat tgaaaatgec
1261 ggcggctege cegtttatgg cacgetgaat gtaccgcaaa ctggeggcetg geaagaatgg
1321 accactgtat ctcacgatat tagcttgcaa gccggecaac aaaacattgg catageggea
1381 atagaaggtg gttttaacat caactggata geccctaacce ctgetggeac caaccecaac
1441 ccagtgcaaa gtattacctt acaagcagaa gactactcct ttatgagtgg cgtgcaggta
1501 gaaaatacta gcgacaatgg cggcggtatg aacgtaggcet ggttagatge tggcgactgg
1561 cttgectace acggcegtaaa cattccaace tetggecaat acaccataac ttaccgagta
1621 gccagccaaa geggtggtgg aagectgeag ctagaacaag caggtggegg cgttgtttac
1681 ggtaacctga acgtaccaag cactggcgge tggcagaact gggtagacgt aagccatacc
1741 gttaccctta acgetggtgt acaagatttt gggttaggta ttactagtgg tggcttcaat

1801 attaactgga taaaagtcga ggcaattcac taa
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LOCUS  NZ_AABI02000001 2376 bp DNA linear BCT 23-SEP-2003
DEFINITION Microbulbifer degradans 2-40 Mdeg_1, whole genome shotgun sequence.
ACCESSION NZ AABI02000001 REGION: 28883..31258
VERSION NZ_AABI02000001.1 Gl:28878301
KEYWORDS WGS.
SOURCE  Microbulbifer degradans 2-40
ORGANISM Microbulbifer degradans 2-40
Bacteria; Proteobacteria; gamma subdivision; Alteromonadaceae;
Microbulbifer.
REFERENCE 1 (bases 1 1o 2376)
AUTHORS NCBI Microbial Genomes Annotation Project.
TITLE Direct Submission
JOURNAL Submitted (17-JUN-2004) National Center for Biotechnology
Information, NIH, Bethesda, MD 20894, USA
- COMMENT  On Mar 7, 2003 this sequence version replaced gi:23026153.
Protein-coding genes were predicted using GeneMark program (kindly
provided by M. Borodovsky). Functional annotation is based on CDbD
(Conserved Domain Database) and COG (Clusters of Orthologous
Groups) assignments, it has not yet been subject to manual review.
DNA sequence and predicted proteins are available for BLAST at
http://www.ncbi.nim.nih.gov/sutils/genom_table.cgi.
URL -~ http://www.jgi.doe.gov
Contact: Paul Richardson
microbes@cuba.jgi-psf.org.
COG assignment was automatically updated on Sep 23, 2003.
FEATURES Location/Qualifiers
source 1..2376
Jorganism="Microbulbifer degradans 2-40"
/mol_type="genomic DNA"

Istrain="2-40"
db_xref="taxon:203122"
gene 1..2376
/gene="Mdeg0020"
CDS 1..2376

/gene="Mdeg0020"

/codon_start=1

ftrans|_table=11

Iproduct="COG5297: Cellobiohydrolase A

(1,4-beta-cellobiosidase A)"

/protein_id="2ZP_00064659.1"

/db_xref="Gl:23026173"

/db_xref="COG:COG5297"
Jtranslation="MLASNKNSKLANSEQHRPYKTRTARWLTGSGVIASSLLFSAQSF
AAQCEYISNEWNSGFTGAVRITNNGTTPINGWDVSWQYAGDAVTSSWNANVSGSNPV
SATPLSWNANIQPGQSVEFGFQGSKAGSNAEIPTVTGAVCDSGSSSSSSSSSSSSSSS
SSSSSSTSSSSSSSSSTSSSSSSSGSSGTGGIACTVGNANIWGSGYQLDMQVVNNGTA
AVSSWDVTMAFGEAPQRTGGWNANFVESGNTIVASNISWNGNLAPGQSASFGIQGNHD
GSFGGVTCNGASSSGSSSSGSSTSSSSSSSSSSGSSTSSSSSSSSTGSTSSSSSSSTS
STSSSSSSSTSSTSSSSSSSSSTSSSSSSSSSSSSSSTSGSGAGFDNPFIGGKWYVDP
VWSAKAAAEPNGSLIANYNTAVWMDRIGAIEGPEDGDGMGLEEHLDEALAQGADIFMF
VVYDLPNRDCAALASSGELLIAENGFERYQNEYIGPIVDILSKPAYSSLRIIAIEVD
SLPNLVTNLNIQKCVEANGPGGYVDGIQHALNELNTLDNVYPYVDIAHSGWLGWSDNF
AGATKLIGDAIKGTNKGVNSIAGFVSNSSNYTPVTEPYLPNPTLQIGSNQVRSADFYE
WTMYFEELSFVQDWRQAMIQQGFPESIGMLIDTARNGWGGPDRPTGESTSTDLNTYVN
ESRIDRRQHRGNWCNQPGGVGFRPQAAPEPGVDAYVWVKPQGESDGISDPNFPIDPND
PAKQHDPMCDPNAPNRDNNAVGTGALDNAPHAGRWFPEAFQILIENAYPPL"
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gene complement(369..566)
/gene="Mdeg0021"
CDs complement(369..566)

/gene="Mdeg0021"

/codon_start=1

/trans|_table=11

/product="hypothetical protein"

Iprotein_id="ZP_00064660.1"

/db_xref="G1:23026174"
Jtranslation="MPLEPDDELDEEVLEELDEELLVLLELLEELDELDDELELEELE

PLSHTAPVTVGISALEPALLP"

gene complement(813..1151)
, /gene="Mdeg0022"
CDS complement(813..1151)

/gene="Mdeg0022"

/codon_start=1

ftransi_table=11

Iproduct="hypothetical protein"

Jprotein_id="ZP 00064661.1"

/db_xref="Gl:23026175"
Jtranslation="MNGLSKPAPLPEVEELELEEDELELDDVLELELELELVELVLEL
ELEEVLEVEELLELEVEPVEELELELEVLEPDELDELLDELVLEPELDEPELEAPLQV

TPPKEPSWFP"

ORIGIN

1 atgttggctt ctaataaaaa tagtaagcetg gcaaactctg agcaacaceg cccttataaa

61 acccgcacag cgegetggtt aaccgggtet ggagttattg cttcaagttt gettttttct
121 gcgeagagtt ttgcggegea atgtgaatac atcattagca atgaatggaa cageggcttt
181 actggcgeag ttcgcattac taataatgge actactccea tcaatggetg ggatgttagc
241 tggcagtatg ccggcgatge agtcaccage agetggaacg cgaatgtttc tggctcgaac
301 ccegttictg ctacaccatt aagctggaat gecaacatic aacceggtca aagcgttgag
361 tttggttttc agggcagcaa agecggcetee aatgeagaaa ttccaacegt taccggegeg
421 gtatgtgata gcggctetag ctcttccage tecageteat catctagtte atcaagetet
481 tctagtagct caagcagcac tagcagctee tegtccagcet cticaageac ctcttegtet
541 agctcatcat ctggctccag tggcacaggt ggtattgegt gtactgtagg caatgcgaat
601 atttggggct cgggctacca getggacatg caagttgtta acaacggcac cgetgcagta
661 agcagttggg acgtaaccat ggcattcgge gaggcaccac agcgeacegg tggctggaac
721 gcaaactitg tagagtcagg caataccatt gtigcgagea acattagetg gaacggcaac
781 ctegcacegg ggcaatcage ticgtttagt attcaaggga accacgacgg ctettitgge
841 ggcgtaacct gtaacggege ttcaagcetet ggetegteta gttctggete tagcaccage
901 tcatcaagta gctcatccag ttcgtctgge tctageactt ctagetctag ctcaagctee
961 tctactggtt ctacctctag ctetagtage tettcaactt ctagcacttc ttcaagttct
1021 agctctagca ccagctccac gagttctage tecagticta gctcgagtac atcgtctagt
1081 tecagctcat cticctcaag ctotagctcet tetacticag geagtggege aggttttgac
1141 aaccegttca ttggcggcaa gtggtatgta gacccagtat ggtcagcaaa agetgcagea
1201 gagccaaacyg gttcacttat tgccaactac aacacggeag tttggatgga tcgcattggt
1261 gcgattgaag gecccagaaga tggegatggt atgggettag aagaacactt agatgaagct
1321 ttagcacaag gtgcagacat ctttatgttc gtggtatacg acctaccaaa ccgcgactgt
1381 gcagctttgg cctcaagtgg cgaactactc attgccgaga acggttttga gegetatcaa
1441 aatgagtaca ttggcccaat cgtagatata ctcagcaage ccgegtatte tagetigegt
1501 attatcgcga ttattgaagt ggattctcta cccaaccicg ttaccaacct caacattcaa
1561 aaatgtotig aagcgaatgg cccgggtggg tacgtagacg gtatccaaca tgcacttaac
1621 gagctaaaca cgcttgataa tgtgtaccea tacgtcgata ttgetcacte aggetggceta
1681 ggctggageg acaacticge cggegecace aagcettattg gtgatgcaat taaaggeaca
1741 aacaaaggtg taaacagtat tgcaggcttt gtaagtaact ctictaacta cacacctgtg
1801 actgaaccat acctacctaa ccctaccttg caaattggta gcaaccaagt tcgatetgeg
1861 gatttctacg agtggaccat gtacttcgaa gaacttagct ttgtacaaga ttggcgccaa

54



WO 2008/033330

1921 gecatgattc agcaaggctt cccagaatca attggtatge ttattgatac cgcacgtaat
1981 ggctgggatg gacctgaccg tccaactggt gagtetacat ctaccgacct caacacctat
2041 gtgaatgaat cgcgtataga ccgecgteag catcgcggaa actggtgtaa ccageecggt
2101 ggtgttgget tcegtccgea ageggeacca gaaccaggtg tagacgctta cgtttgggtt
2161 aagccacaag gtgagtcgga tggtattagt gatcctaact tcectatcga cectaacgac
2221 ccagctaaac agcacgacce aatgtgtgat ccaaacgcac ctaaccgega taacaatgeg
2281 gttggcacag gegegcetaga taacgetcea catgetggte getggttcee agaageatte
2341 caaatactta tagaaaacgc ctacccaccg ctatag
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LOCUS  NZ_AABI02000004 1737 bp DNA linear BCT 23-SEP-2003
DEFINITION Microbulbifer degradans 2-40 Mdeg_4, whole genome shotgun sequence.
ACCESSION NZ_AABI02000004 REGION: 239646 241382
VERSION NZ_AABI02000004.1 G1:28878298
KEYWORDS WGS.
SOURCE  Microbulbifer degradans 2-40
ORGANISM Microbulbifer degradans 2-40
Bacteria; Proteobacteria; gamma subdivision; Alteromonadaceae;
Microbulbifer.
REFERENCE 1 (bases 1t0 1737)
AUTHORS NCBI Microbial Genomes Annotation Project.
TITLE Direct Submission
JOURNAL Submitted (17-JUN-2004) National Center for Biotechnology
information, NiH, Bethesda, MD 20894, USA
COMMENT On Mar 7, 2003 this sequence version replaced gi:23027141.
Protein-coding genes were predicted using GeneMark program (kindly
provided by M. Borodovsky). Functional annotation is based on CDD
(Conserved Domain Database) and COG (Clusters of Orthologous
Groups) assignments, it has not yet been subject to manual review.
DNA sequence and predicted proteins are available for BLAST at
http://www.ncbi.nIm.nih.gov/sutils/genom_table.cqi.
URL -- http://www.jgi.doe.gov
Contact; Paul Richardson
microbes@cuba.jgi-psf.org.
COG assignment was automatically updated on Sep 23, 2003.
FEATURES Location/Qualifiers
source 1..4737
/organism="Microbulbifer degradans 2-40"
/mol_type="genomic DNA"

/strain="2-40"

/db_xref="taxon:203122"
gene 1.1737

/gene="Mdeg1139"
CDS 1.4737

/gene="Mdeg1139"
/codon_start=1
ftrans|_table=11
/product="hypothetical protein"
Iprotein_id="ZP 00065765.1"
/db_xref="Gl:23027310"
ftranslation="MNKVKVLALCASVAVMIGCSDADTKLANSAKAEVGFTKVNQLGY
LPAAKKLAVVPAVAAAKFDIIDVTSGKVAFTGSLSDVKSWSAMGDESFKLADFSALQA
EGSYRLVVQGVSDSYTFDISPSVYSQAHDGALKAYYYNRASTELTEQYAGVYARPAGH
PDTDVRIFDNAASAARPADTSFAAPKGWYDAGDYGKYIVNSGISTYTLMAAYEHFPSF
YKQRDIDIPESGDAVPDILDEVMWNLEWMQVMQDPNDGGVYHKLTTLNFSGAVMPHEA
TAQRYFIKKSTAATLDFAAVMATASRVY APFEGAFPGKSAAYRQAAIAAWEWAQANPS
ETYSQTPLSKVQTGAYGDKKLNDEFAWAAAELFILTGEQKYWQAFNKQKVQAGESSWA
NVAGLGFISLANNARSLLNEAQYKTVTDSIVRAADSLLVTYKENAYQVPIGNKDFFWG
GNSGTLNRAWVLLEANKIKPQQEYIDAALAAVDYIYGRNPTNYSFVTGFGDNPAVGIH
HRPSYADGIKAPVPGWLAGGAHNGKQDGCEYPSDAPAKSYLDDWCSYSTNEIAINWNA
PLVYILAAVNNL"
ORIGIN
1 atgaacaaag ttaaagtttt agcgcetgtgt gccagtgtgg ctgtaatgat aggttgcagt

61 gatgccgaca ctaaattage taactcggece aaggecgagg tgggctttac caaagtgaat

121 cagctggott atttgccege ggccaaaaag ctggeggtgg tacccgecegt tgcagetgea

181 aaattcgaca taatcgatgt aactagcggt aaagtagegt ttacggggag tttaagecgac
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241 gtaaaaagct ggagcgegat gggggacgaa tetttcaagt tggcagactt tagegecectg
301 caagccgaag ggagttaccg cttagttgtt cagggtgtga gtgattctta caccttcgat

361 attagcccaa gtgtatatag ccaagcgcac gatggagecc ttaaagecta ttactataat
421 cgagcgagca cagagttaac agaacagtac gccgggatgt atgecgecgacce tgcggggeac
481 ccagataccg acgtacgcat attcgataac gecgectcag cecgegegece agcagataca
541 agctttgctg caccaaaggg ttggtacgat getggegatt acggeaagta cattgttaac
601 agtggtattt ccacttacac cctaatggct gcgtacgage atttccegte gttttacaag

661 caacgcgata tagatattcc cgaatctgge gatgecgtac cggatatict cgacgaggta
721 atgtggaacc ttgaatggat gcaggtcatg caagacccga acgacggegg tgtgtaccac
781 aagcttacca ccctgaattt ttctggegea gtcatgeege acgaagegac tgegecagege
841 tattttatta aaaaatctac cgctgcaacg ctagattttg ccgeggttat ggccactgea

901 agccgagtat acgcacegtt cgaaggtgct tttcctggta aatcagetge ttatcgacag
961 gcggccattg ctgcgtagga gtgggcacaa gcaaacccta gtgagacata ttcgcagaca
1021 ccgctgagea aagttcaaac cggegectat ggtgataaaa agttaaacga tgaatttgeg
1081 tgggcggeeg cagagttgtt tatattgacc ggcgagcaaa aatactggea ggegtttaac
1141 aagcaaaaag tgcaggeggg tgagtctage tgggegaatg ttgcggggtt ggggtttatt
1201 tccttggeca ataatgcgeg cagectgtta aacgaagcte aatacaaaac cgttaccgat
1261 tcaattgtic gcgetgeaga tagcettgett gttacttaca aagagaatge ctaccaagta
1321 cccattggea acaaagattt tttctggggt ggcaattccg gecacgttaaa tegegettgg
1381 gtittgcttg aggccaataa aattaaaccg cagcaagaat acatcgatge tgcacttgec
1441 gcggtggatt atatttatgg tcgcaaccct accaactact cttttgtcac tgggtttgge

1501 gataaccctg cggtgggtat ccatcategt ccatcctatg ccgatggeat taaagecect
1561 gtgcctgott ggettgeggg cggtgegeac aatggcaage aagatggttg tgagtacect
1621 tccgatgeac cggcaaaate ctatctagac gactggtgca gttactccac caacgaaatt
1681 gctattaatt ggaatgcgec gttagtttac atactggetg cggtaaataa tttgtag
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LOCUS  NZ_AABI02000004 2604 bp DNA linear BCT 23-SEP-2003
DEFINITION Microbuibifer degradans 2-40 Mdeg_4, whole genome shotgun sequence.
ACCESSION NZ AABI02000004 REGION: 254535..257138
VERSION NZ_AABI02000004.1 GI:28878298
KEYWORDS WGS.
SOURCE  Microbulbifer degradans 2-40
ORGANISM Microbulbifer degradans 2-40
Bacteria; Proteobacteria; gamma subdivision; Alteromonadaceae;
Microbulbifer.
REFERENCE 1 (bases 1 to 2604) ‘ ,
AUTHORS NCBI Microbial Genomes Annotation Project.
TITLE Direct Submission
JOURNAL  Submitted (17-JUN-2004) National Center for Biotechnology
Information, NIH, Bethesda, MD 20894, USA
COMMENT  On Mar 7, 2003 this sequence version replaced gi:23027141.
Protein-coding genes were predicted using GeneMark program (kindly
provided by M. Borodovsky). Functional annotation is based on CDD
(Conserved Domain Database) and COG (Clusters of Orthologous
Groups) assignments, it has not yet been subject to manual review.
DNA sequence and predicted proteins are available for BLAST at
http.//www.ncbi.nlm.nih.gov/sutils/genom_table.cgqi.
URL -- http://www.jgi.doe.qov
Contact; Paul Richardson
microbes@cuba.jgi-psf.org.
COG assignment was automatically updated on Sep 23, 2003.
FEATURES Location/Qualifiers
source 1..2604
lorganism="Microbulbifer degradans 2-40"
/mol_type="genomic DNA"

Istrain="2-40"
/db_xref="taxon:203122"
‘gene 1..2604
/gene="Mdeg1150"
CDS 1..2604

/gene="Mdeg1150"

fcodon_start=1

ltrans|_table=11

/product="hypothetical protein"

Iprotein_id="ZP_00065776.1"

ldb_xref="Gl:23027321" _
/translation="MNLTSIMFEQSVKKVAKSAIAVAVASAVTLSAAQAEVGNPRVNQ
VGYIPNGAKVASYVAPSNTAQTWQLLRNGSVVASGTTTPKGTDAASGDNIHHIDFSAV
SATGEGFSLLVGGDESYPFEISADAFTPVLYDSIRYFYHNRSGIAIETQYTGGGNGSY

AANAQWARPAGHINQNANQGDNAVPCWSGSGCNYALDVTKGWYDAGDHGKYVVNGGIS

VWKLLNMYERALHISGSQNKYADGTLNIPESGNGVADILDEARWQMEFLLAMQVPEGE
AKAGMVHHKMHDVGWTGLPLAPHEDNRERALVPPSVTATLNVAATGAQCARLFDEIDA
SFAASCLTAAERAWDAALQNPNDVYTGGYDNGGGGYGDEVADDEFFWAAAELYITTGD
SKYLSTINNYNVTRIDWGWPDTELPALMSLAVVPANHTANLRATARAKIVEIADTHVA
TSNAAGYLTPSSALDYYWGSNNGVANKIALLGLAYDFTGDDVYAKTVSKAVNYLFGNN
TLSFSYISGHGENALQQPHHRFWAGALNGSYPWLPPGALSGGPNAGLEDGVAAAALSA
CVSTPAKCYMDDIESWSTNEITINWNGALVWAMAFYDDYADSGSGSSSSSSSSSSSSS
SSSSSSTSSSSSSSSSSSSSGSSSSSSSSTSSSSSSSSSGGECVEMCKWYQDAPRPLC
NNQNSGWGWENQQSCIGRTTCESQSGNGGVINSCGTSSSSSSSSSSSSSSSSSSSSSS
SSTSSSSSSSSSSSSSSTSSSSSSSSGGVAGVACAVTKMNHWGSGYQLDVTVSNNGAA
AVSGWSIELDFGESPQLTGSWNAAVSASGNTVSATNISWNGNLSAGQSTSFGMQGNSD
GSLSTPSCLVK"
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gene complement(1812..1961)
/gene="Mdeg1151"
CDS  complement(1812..1961)

/gene="Mdeg1151"
fcodon_start=1
ftrans|_table=11
Iproduct="hypothetical protein"
/protein_id="Z2P_00131521.1"
/db_xref="GI:24762929"
ftranslation="MEELLEELEPLDEELLLEDDELEVELEELDEELDELEELDELEP
LPESA"
ORIGIN
1 atgaatctta cttcaatcat gittgaacaa tcagtaaaaa aagtcgctaa gtcagccatt
61 gcegtggeag ttgeticgge ggttacctta agtgeggege aggecgaggt gggtaaccca
121 cgtgttaacc aagtaggcta tatacccaat ggtgccaaag ttgecagtta tgttgegeca
181 tcaaatacgg cacaaacgtg gcagttactg cgtaatggca gtgtggttgc aagtggcact
241 acaaccccaa agggtacaga tgcagcectcg ggtgacaata ttcaccatat cgatttttct
301 gcggtgagtg caaccggcga aggttttagt ttgettgtgg gcggegatga aagttaccee
361 tttgaaatit ctgccgacge atttacaccg gttttatacg attccatecg ttacttttat
421 cacaaccgtt cgggtatcge gattgaaacg cagtacaccg gtggcggtaa cggtagctac
481 gcggcegaatg ctcagtggge taggeccgea ggtcacatta atcaaaatge taaccaagge
541 gataatgcgg tgccgtgtty gtcgggeagt ggttgcaact acgecttaga cgtaactaaa
601 ggttggtacg atgccggtga ccacggtaaa tatgttgtaa acggtggceat ttccgtatgg
661 aagctattaa acatgtacga gegtgecttg cacattagtg gcagccaaaa taaatacgee
' 721 gacggtacat taaatattcc tgaaagcgge aatggegtgg cggatatttt ggatgaagcet
781 cgctggcaaa tggagttttt attagccatg caagtgccag agggegaage gaaagetgge
841 atggtgcacc acaaaatgca cgatgtgggt tggacagget tgccactage accccatgaa
901 gataatcgcg agcgegegcet tgtgeegect teggttactg caacccttaa cgttgeggee
961 acaggcgegce agtgtgegeg tttatttgac gaaatagatg cgagttttge agcaagttgt
1021 ttaactgccg cagagegege atgggatgca gecctgcaaa accetaacga tgtttacact
1081 ggcggctacg ataatggegg cggtggttac ggcgatgaag tggcggacga cgagttttte
1141 tgggctgctg ctgagttata cattaccact ggcgatagea aatatctttc aaccattaac
1201 aactacaatg taacgcgcat tgattgggge tggecagata cecgagttgec tgegttgatg
1261 tegttagegg ttgtgectge taatcacace geaaatttge gtgegactge tegtgcaaaa
1321 attgtagaaa ttgcagatac ccatgtcgcet accagtaatg ctgceggcta tttaacacca
1381 tcgtccgege tggattacta ctggggttct aacaatggeg tagecaataa aattgegtta
1441 cttggtttgg catacgattt tactggcgat gacgtttacg cgaaaacggt gtcgaaagea
1501 gttaactatt tatttggtaa taatacctta tegttttctt atatttctgg gcatggecgaa
1561 aatgctttgc aacagccgcea tcaccgcettt tgggetgggg cattaaatgg aagttaccea
1621 tggttgcege ctggtgegcet ttctggtgge cctaacgcag ggttagaaga tggegttgee
1681 gccgecegege taagtgcettg tgtttcaacg cetgecaaat getatatgga tgatattgaa
1741 tcttggtcga ccaacgaaat tactattaac tggaatggtg cattggtttg ggcaatggeg
1801 ttitatgatg actacgccga ttcgggtage ggttctaget cgtcaagttc tictagetca
1861 tetagetctt cgtcaagtte ttccagttcg acttctaget cgtegtctte tagtagtage
1921 tettcgtcga geggcetegag tiettctage agetcttcca catceagtte cagetetteg
1981 agttcatcgg gtgggaagty tgtagaaatg tgtaagtggt atcaagatge accgegeect
2041 ctatgcaata accaaaacag cggttgggga tgggagaacc-agcagagttg tattggtaga
2101 acaacttgcg aaagtcaaag tggcaatggt ggagtgatta attcgtgcgg cacgtctage
2161 tcgagcetctt catctagete tageagtage tettcgagtt catccagete ttctageagt
2221 tcttccacat caagctcgte gagtagtteg tettetaget ctictagtte gacttcaagt
- 2281 fcttegtcga geagticagg gggegttgea ggtgtggcett gtgeggtaac caaaatgaac
2341 cattggggca gcggatatca attagatgta acagtttcta ataatggtge tgcageggta
2401 agtggttgga gtattgaact cgattttggt gaatcgccac agcttactgg tagttggaat
2461 gcetgctgtat cggcatctgg taatactgta tcggctacta acattagttg gaacggtaat
2521 ttaagcgcetg ggcaatctac cicttttggt atgcagggta attcagatgg ttcgctgage
2581 acgccaagct gtttagttaa gtaa
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LOCUS  NZ_AABI02000001 3219bp DNA linear BCT 23-SEP-2003
DEFINITION Microbulbifer degradans 2-40 Mdeg_1, whole genome shotgun sequence.
ACCESSION NZ_AABI02000001 REGION: complement(289745..292963)
VERSION NZ_AABI02000001.1 GI:28878301
KEYWORDS WGS.
SOURCE  Microbulbifer degradans 2-40
ORGANISM Microbulbifer degradans 2-40
Bacteria; Proteobacteria; gamma subdivision; Alteromonadaceae;
Microbulbifer.
REFERENCE 1 (bases 1 to 3219)
. AUTHORS 'NCBI Microbiai Genomes Annotation Project.
TITLE Direct Submission :
JOURNAL Submitted (17-JUN-2004) National Center for Biotechnology
Information, NIH, Bethesda, MD 20894, USA
COMMENT  On Mar 7, 2003 this sequence version replaced gi:23026153.
Protein-coding genes were predicted using GeneMark program (kindly
provided by M. Borodovsky). Functional annotation is based on CDD
(Conserved Domain Database) and COG (Clusters of Orthologous
Groups) assignments, it has not yet been subject to manual review.
DNA sequence and predicted proteins are available for BLAST at
http://www.ncbi.nim.nih.gov/sutils/genom_table . cgi.
URL -- http://www.igi.doe.gov
Contact: Paul Richardson
microbes@cuba.jgi-psf.org.
COG assignment was automatically updated on Sep 23, 2003
FEATURES Location/Qualifiers
source 1..3219
lorganism="Microbulbifer degradans 2-40"
/mol_type="genomic DNA"

Istrain="2-40"
/db_xref="taxon:203122"
gene 1..3219
/gene="Mdeg0221"
CDS 1..3219

/gene="Mdeg0221"

/codon_start=1

ftransl_table=11

/product="COG1472: Beta-glucosidase-related glycosidases"
/protein_id="ZP_00064860.1"

/db_xref="G1:23026374"

/db_xref="COG:C0G1472"
ftranslation="MKNTLSFKTSLLAGLVASSLLVAACQGVKQQTEATQTKHNITLW
PQASSPVIKSPDYEAEVEAKVEALLGOMTLEQKVGQILQPEIQSIKPHEVKEYHIGSV
LNGGGSMPNRIENAPPIEWVKLADAFYDASMDDSDGGIAIPIIWGTDAVHGHGNVTGA
TIFPHNIGLGAARNPALIEKIGEITAKEVRATGIEWIFGPTLAVAQNDLWGRTYESYS
EDPAIVADYASAMVVGMQGKVDDSDFLSTNRVVATAKHFLADGGTLGGNDQGDARISE
EELVQIHNAGYVPAIESGVQTVMASFSLWNGVKMHGNNYLLTQALKERMGFDGFIVGD
WNGHGQVPGCTNESCPQSLNAGLDMYMVPYDWKKLYRNLISQVQSGEIAPSRLDDAVR
RILRVKIRANLWAAKPSERINLATIDEVVGHANHREVARQAVRESLVLLKNKNSVLPI
AANKTVLVAGDGADNIGKQSGGWSVSWQGTGNTNASFPGGTSIYKGIADAVTQGGGKA
TLSVDGSYKTKPDVAIVVIGEDPYAEGQGDRNSLEFEPVYNKKSLELLKKLKADGIPVV
TVFISGRPMWANPEINASDAFVAAWLPGSEGQGVADVLIGNANGKPRFDFKGTLSFSW
PKLPTQGLLNPTHPNYDPLFKLGYGLTYASSETGPEQLAEDVEGVDKGSTGDINFYVG
RTLEPWEVFVRTPESSQRLSGPFADLGNASVRTSDMQVQEDALTFTWGGSWMSILGIE
GGRGYDLSSQYKEGGVISFNFNSIDMAKGDLKVQMACGEGCTREVDITTIARDLEGKG
WQSLTVPLACFAHEGDDFTHITAPFNLFAGGKGQVAVANIRILRAGTQTVPCVLPKDV
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SVTPEPLNASWAIDWWMPRHKEKLARIQQGNVDLLMIGDSITHGWEDAGKDVWAQYYA
HRNAVDLGFSGDRTENVLWRLQHGEADGIKPKVAVVMIGTNNAGHRHEPSHYTAKGVA
AVVAELQKRLPETKILLLGIFPRGETSEDPLRVLNAKTNTLLAKMADGEKVVYLNINK
TFLDENGVLPKDIMPDLLHPNEKGYALWAKAMEPTLKKMLGE"
ORIGIN
1 atgaaaaata ctttatcctt taaaacatcc ttgettgegg gettggtgge atccagttta
61 ctggttgcgg cctgtcaggg tgttaaacag caaacggaag ctactcagac aaagcacaat
121 attaccttat ggccgcagge gtctagecct gtaataaagt cgccagatta cgaagcggaa
181 gtggaagcca aggtagaage gttgttagga caaatgacgc tagagcaaaa agtagggcaa
241 atcctacagc cagaaattca atctattaag ccgcatgaag taaaagaata ccacattggc
301 tctgtactaa atggtggtag ctctatgect aaccgcatag aaaatgcgec gcccattgaa
361 tgggtaaaat tggcegatgce ctittacgat gectetatgg acgaticiga cogiggaatc
421 gcaattceca ttatttgggg taccgatgec gtacacggte acggcaatgt aactggcgea
481 accatattcc cgcataacat aggcecttggt getgcacgea acccagegct tatcgaaaaa
541 attggcgaaa taacggcaaa agaagtacgc gcaaccggca ttgaatggat attiggccca
601 acttiggccg tagegcaaaa cgatttatgg ggecgeactt acgaaagcta ctcggaagac
661 ccagccatag tggccgacta cgecagtgec atggtggtag gtatgcaggg caaagtggac
721 gacagcgatt ttctgtccac taatcgegta gttgecacag caaagcactt titagctgac
781 ggcggtacct taggaggcaa cgatcaaggt gatgegegea taagcgaaga agagttggtg
841 caaattcata atgcgggcta tgtgectgee attgaatcgg gegtgcaaac ggttatggec
901 agtttctctt tgtggaatgg cgtaaaaatg catggtaaca actacctact tacccaagca
961 cttaaagagc gtatggggtt tgatggtttt atagtagggg attggaatgg ccacgggcag
1021 gtacctgggt gcaccaacga atcttgeect caatcgctaa acgccggtit agatatgtac
1081 atggtgectt acgattggaa aaaactgtac agaaacttaa ttagccaagt gcaatcgggt
1141 gaaattgcce caagecgttt agatgacgct gtacgecgta ticttcgggt aaaaattcge
1201 gctaattigt gggctgcgaa accttcagag cgaattaate tagccactat tgacgaggtg
1261 gttggccacg caaaccaccg tgaggtageg cggcaggcgg tgcgagaaag tttagtattg
1321 ttaaaaaata aaaatagcgt actgectatt getgccaata aaaccgtget ggttgcaggt
1381 gacggcgecg ataatattgg caaacaatct ggcggtigga gtgtaagctg gcagggcact
1441 ggtaacacca atgcatcctt ccceggtggt acatctattt ataaaggtat tgccgatgca
1501 gtcactcagg geggcggtaa agetacgett tetgtggatg gcagctacaa aactaaaccc
1561 gatgttgcca tigtggtaat aggcgaagac ccttacgeeg aaggecaagg cgaccgcaat
1621 agtttagagt tcgagccggt gaataaaaaa tcgetigage tattaaaaaa attaaaagea
1681 gatggcatac ccgttgtaac agtatttatt tetggecgac ctatgtggge taacccagaa
1741 attaacgcgt ctgatgcatt tgttgccgeg tggttacctg getctgaagg gecagggegta
1801 gcagatgtac ttataggcaa cgccaacgge aagectegtt ttgattcaa gggceaccttg
1861 tegttctett ggcctaaget gecgacceaa ggettgetca acccaacgcea ccccaactac
1921 gacccgttat ttaaattggg atacgggcta acttatgect cgagtgaaac tggcecagag
1981 caattggcog aagatgttga aggtgtagat aaaggcticaa ccggegacat taatttttat
2041 gttggccgcea cattagagee gtgggaagtg tttgttcgaa ctectgaaag ttcgcagegt
2101 ttaagtggce catttgcaga cttaggcaat gecagtgtge gtaccagtga tatgcaggta
2161 caagaagatg cccttacttt tacttgggge ggtagctgga tgtctattct gggaatagaa
2221 ggagggcgcg gttacgacct ttcttcgcaa tataaagaag gcggagtaat aagctttaac
2281 ttcaattcaa tagatatggce taaaggcgat ttaaaagtac aaatggectg tggtgaaggt
2341 tgcacgegtg aagtagatat cacaactatc gcacgcgact iggaaggcaa aggctggcag
2401 tcgttaacag tgcecttage gtgetttgea cacgaaggeg acgatttcac ccatattact
2461 gcgecgttta acttatttge cggtggaaaa ggtcaagttg ctgtagecaa cattcgcata
2521 ctgcgegeceg gtacacaaac cgtgeegtgt gtattgecta aagatgttic cgtaacgcca
2581 gagccgcetga atgctagetg ggcgatagat tggtggatge cgcgecacaa agaaaaactg
2641 gcgcegtatee agcaaggtaa tgtggattta ctaatgattg gcgattccat tacccacggce
2701 tgggaagatg caggtaaaga cgtgtgggcg caatattacg cgcaccgcaa tgcagtggac
2761 ttaggcttta gtggcgaccg aaccgaaaac gtattgtgge gettacagca cggcgaagcea
2821 gacggtatta agcctaaagt ggcagtggtt atgattggta ccaacaatge cggccategt
2881 cacgagcctt cgcactacac agccaagggt gttgcggetg tcgttgctga attgcaaaaa
2941 cgattgcctg aaacaaagat attattactg ggtatattce ctcgeggega aaccagtgaa
3001 gaccctttge gggtattaaa tgccaaaacc aatactcttt tggcgaaaat ggccgacgga
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3061 gagaaggtgg tgtatttgaa tatcaataaa acgtitttag atgaaaacgg cgtattgect

3121 aaagatataa tgcccgacct attgcaccec aatgaaaagg ggtacgcatt gtgggcgaaa
3181 gcgatggaac ccacccttaa aaaaatgctg ggcgaatag
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LOCUS  NZ_AABI02000040 2589 bp DNA linear BCT 23-SEP-2003
DEFINITION Microbulbifer degradans 2-40 Mdeg_40, whole genome shotgun
sequence.
ACCESSION NZ_AABI02000040 REGION: complement(12943..15531)
VERSION NZ_AABI|02000040.1 Gl:28878262
KEYWORDS WGS.
SOURCE  Microbulbifer degradans 2-40
ORGANISM Microbulbifer degradans 2-40
Bacteria; Proteobacteria; gamma subdivision; Alteromonadaceae;
Microbulbifer.
REFERENCE 1 (bases 1 to 2589)
AUTHORS NCBI Microbial Genomes Annotation Project.
TITLE Direct Submission :
JOURNAL Submitted (17-JUN-2004) National Center for Biotechnology
Information, NiH, Bethesda, MD 20894, USA
COMMENT  On Mar 7, 2003 this sequence version replaced gi:23029901.
Protein-coding genes were predicted using GeneMark program (kindly
provided by M. Borodovsky). Functional annotation is based on CDD
(Conserved Domain Database) and COG (Clusters of Orthologous
Groups) assignments, it has not yet been subject to manual review.
DNA sequence and predicted proteins are available for BLAST at
hitp://www.ncbi.nim.nih.gov/sutils/genom_table.caqi.
URL -- http://www.igi.doe.qgov
Contact; Paul Richardson
microbes@cuba.jgi-psf.org. .
COG assignment was automatically updated on Sep 23, 2003.
FEATURES Location/Qualifiers
source 1..2589
/organism="Microbulbifer degradans 2-40"
/mol_type="genomic DNA"

[strain="2-40"
/db_xref="taxon;:203122"
gene 1..2589
/gene="Mdeg3627"
CDS 12589

/gene="Mdeg3627"

/codon_start=1

transi_table=11

/product="COG1472: Beta-glucosidase-related glycosidases"
/protein_id="ZP_00068210.1"

/db_xref="Gl:23029914"

/db_xref="COG:C0OG1472"
/translation="MLKKINKKGLALSLAIAAMLSGCNEGDSNKTKPSAETLSATQAS
NTVANPSIWPKVTSKVAKDAKMEADISAILSGMTLEQKVAQMIQPEIRAFSKEDMKKY
GFGSYLNGGGAFPNDNKHSTMADWVALADDMYEASIDDSIDGSTIPTMWGTDAVHGHN
NVVKATIFPHNIGLGAMHNPKLMQQIGAATAKVVQVTGIDWVFAPTVAVVRDDRWGRT
YEGYSEDPAIVKEYARAMVIGMQGEANSEAFMGDGTVIATAKHFLGDGGTDKGDDQGN
NLSTEQELIDIHAQGYISAIEEGVQTIMASFNSWNGEKMHGNKSLLTDVLKKQMGFDG
LVVGDWDGHGQVKGCSNASCAQAINAGVDIIMVPNEWKPMFENTVAQVKSGEISEARI
NDAVTRILRVKMRAGIFDGVKPSDRAFAAEEKYLGSAENRAIARQAVRESLVLLKNQN
KLLPLDRKMNVLMAGSGADNIGKQSGGWTLSWQGTGNVNSDFPGATSIYDGVNQVVSS
AGGKVELSENGNYQAKPDVAIVVFGENPYAEGVGDIEGIEYQLNNKRDINLLQKLKAD
GIPVVSVFLTGRPLWVNKELNASDAFVAAWLPGSEGVGVSDVLFKKADGSINYDFKGK
LTYSWPKYDDQVVINKGDKDYAPLYPYGYGLTYSDVDTQGDDLPEETKVKIGRADDEP
MAIFDSLPQSDLGFFLGDKANWVVPIATSVVTTHNSDNLTMRTYNWKVQEDARQLIWK
GDSKANAFFAWPDPHNMQGMLEHKAAY SFSIKVDKAPAGDLTLGIHCMEECGKKLVLN
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EALSKIPAGEWGELTIDLACIADAEALAEVRSPFMLSTDAPASIVFGDVKLVPGGADS
AAIKCD"
ORIGIN
1 atgctcaaaa agataaacaa gaaaggtctt gctttaagct tagcaattge agcaatgcta

61 agcggcetgca acgaaggcga cagcaacaaa accaaaccaa gtgcggaaac cctcteegcet
121 actcaagcca gtaacactgt agccaaccece ageatttgge ccaaggtaac tagcaaggtt
181 gccaaagacg ccaaaatgga agcagatata agcgcaatac tcageggtat gacecttgag
241 caaaaagtag cccaaatgat ccaacccgaa attcgtgect tcagcaaaga agacatgaaa
301 aagtatggtt ttggctecta ccttaacggt ggcggegcat tccctaacga caacaaacat
361 tccaccatgg ccgactgggt tgccctagee gacgacatgt atgaagecte tatagacgac
421 agcatagacg gcagcactat tccaaccatg tggggtaccg atgcagtaca cggccacaac
481 aacgtggtta aagcgactat tttcccacac aacattggece ttggegecat gcataaccce
541 aagctcatgc agcaaatagg cgctgccacg getaaagtgg tacaagttac tggtatcgac
601 tgggtatttg cgcccactgt tgcggtagtg cgecgacgacce getggggeceg tacttacgag
661 ggctactctg aagaccccge catagtaaaa gaatacgcetc gegecatggt tattggeatg
721 cagggcgaag ccaatagcga agegtttatg ggtgacggcea ctgttatage caccgecaaa
781 cactttttgg gcgatggegg caccgacaaa ggecgacgacc aaggcaacaa cttatccace
841 gaacaagaat taattgatat tcacgcccaa ggctatataa gegecattga agaaggtgtg
901 caaactatca tggcatcttt caatagetgg aatggcgaaa agatgcacgg caataaatct
961 ctgcttaccg atgtcctiaa aaagcaaatg ggetttgacg gtttggtggt tggegattgg
1021 gatggccacg gccaagtaaa aggttgetct aatgcaaget gtgcccaage catcaacgec
1081 ggtgtcgata tcatcatggt acccaatgag tggaaaccea tgttcgaaaa caccgttgea
1141 caagttaaaa gcggcgaaat ctctgaageg cgaattaacg atgecagttac ccgtatttta
1201 cgtgtaaaaa tgcgegcetgg tattttcgac ggtgttaaac categgateg cgecttcgea
1261 gcagaagaaa aatacctagg ctctgccgaa aaccgcegceta tegetegtca agcetgtacge
1321 gaatcgttag tgttgcttaa aaaccaaaac aaactgetge cattagaccg caaaatgaac
1381 gttttaatgg cgggttctag cgcagacaac atcggcaage aaagtggtgg ttggacatta
1441 agctggcagg gtactggcaa cgtgaacagce gacttccctg gcgcaacatc tatttacgac
1501 ggcgttaacc aagtagtgag cagcgetgge ggtaaagtag agctaagcga aaacggcaac
15661 taccaagcca aaccagatgt agcgattgta gtatitggtg aaaaccctta cgcagaagge
1621 gtaggcgata ttgaaggtat tgaataccaa ctaaacaata agcgcgatat caatttgtta
1681 caaaaactca aagccgatgg cattcctgtt gtatcggtat tcttaacegg tegtccactt
1741 tgggtaaaca aagagcttaa tgcctccgat gettttgttg cagettgget gccaggetet
1801 gaaggtgtag gcgttictga tgtgctattc aaaaaagecg acggtagtat taactacgac
1861 ttaaaggca agctaactta ctcttggeca aagtatgatg accaagtagt aataaacaaa
1921 ggcgacaaag attacgcccce getttaccct tatggttacg gettaaccta cagegatgtt
1981 gacacccaag gtgacgactt acctgaagaa accaaagtta aaattggccg cgctgacgac

- 2041 gagccaatgg ccatcttcga cagectacce caaagegacc teggcttctt ccttggegac
2101 aaagccaact gggtagtacc tattgcaaca agtgtagtta caacgcacaa cagcgataac
2161 ctaaccatgc gcacctacaa ctggaaagta caagaagatg ctcgecagtt aatttggaaa
2221 ggcgacagca aagccaatgc ctictttgca tggccagacc cacacaatat gcaaggcatg
2281 ttagaacaca aagcggctta cagctttage attaaagtag ataaagcacc cgctggegac
2341 ctaacactag gcatacactg catggaagaa tgcggtaaaa aacttgtgct taacgaagcg
2401 cttagcaaaa ttcctgetgg tgagtgggga gagcetaacaa tagatctagce ttgcatagea
2461 gatgccgaag ccttggecga agttcgetea cecttcatge taagecaccga tgcaccegea

2521 tctatcgtgt ttggcgatgt
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LOCUS  NZ_AABI02000040 2589 bp DNA" linear BCT 23-SEP-2003
DEFINITION Microbulbifer degradans 2-40 Mdeg_40, whole genome shotgun
sequence. :
ACCESSION NZ AABI02000040 REGION: complement(12943..15531)
VERSION NZ_AABI02000040.1 GI:28878262
KEYWORDS WGS.
SOURCE - Microbulbifer degradans 2-40
ORGANISM Microbulbifer degradans 2-40
Bacteria; Proteobacteria; gamma subdivision; Alteromonadaceae;
Microbulbifer,
REFERENCE 1 (bases 1 to 2589)
AUTHORS NCBI Microbial Genomes Annotation Project.
TITLE Direct Submission .
JOURNAL Submitted (17-JUN-2004) National Center for Biotechnology
Information, NIH, Bethesda, MD 20894, USA
COMMENT  On Mar 7, 2003 this sequence version replaced gi:23029901.
Protein-coding genes were predicted using GeneMark program (kindly
provided by M. Borodovsky). Functional annotation is based on CDD
(Conserved Domain Database) and COG (Clusters of Orthologous
Groups) assignments, it has not yet been subject to manual review.
DNA sequence and predicted proteins are available for BLAST at .
http://www.ncbi.nim.nih.gov/sutils/genom_table.cgi.
URL -- http://www.jgi.doe.qov '
Contact: Paul Richardson
microbes@cuba.jgi-psf.org.
COG assignment was automatically updated on Sep 23, 2003.
FEATURES Location/Qualifiers
source 1..2589
forganism="Microbulbifer degradans 2-40"
/mol_type="genomic DNA"

[strain="2-40"
/db_xref="taxon:203122"
gene 1..2589
/gene="Mdeg3627"
CDS 1..2589

/gene="Mdeg3627"

/codon_start=1

ftransi_table=11 _

/product="COG1472: Beta-glucosidase-related glycosidases"
/protein_id="ZP_00068210.1"

/db_xref="Gl:23029914"

/db_xref="COG:COG1472"
ftranslation="MLKKINKKGLALSLAIAAMLSGCNEGDSNKTKPSAETLSATQAS
NTVANPSIWPKVTSKVAKDAKMEADISAILSGMTLEQKVAQMIQPEIRAFSKEDMKKY
GFGSYLNGGGAFPNDNKHSTMADWVALADDMYEASIDDSIDGSTIPTMWGTDAVHGHN
NVVKATIFPHNIGLGAMHNPKLMQQIGAATAKVVQVTGIDWVFAPTVAVVRDDRWGRT
YEGYSEDPAIVKEYARAMVIGMQGEANSEAFMGDGTVIATAKHFLGDGGTDKGDDQGN
NLSTEQELIDIHAQGYISAIEEGVQTIMAS FNSWNGEKMHGNKSLLTDVLKKQMGFDG
LVVGDWDGHGQVKGCSNASCAQAINAGVDIIMVPNEWKPMFENTVAQVKSGEISEARI
NDAVTRILRVKMRAGIFDGVKPSDRAFAAEEKYLGSAENRAIARQAVRESLVLLKNQN
KLLPLDRKMNVLMAGSGADNIGKQSGGWTLSWQGTGNVNSDFPGATSIYDGVNQVVSS
AGGKVELSENGNYQAKPDVAIVVFGENPYAEGVGDIEGIEYQLNNKRDINLLQKLKAD
GIPVVSVFLTGRPLWVNKELNASDAFVAAWLPGSEGVGVSDVLFKKADGSINYDFKGK
LTYSWPKYDDQWVINKGDKDYAPLYPYGYGLTYSDVDTQGDDLPEETKVKIGRADDEP
MAIFDSLPQSDLGFFLGDKANWVVPIATSVVTTHNSDNLTMRTYNWKVQEDARQLIWK
GDSKANAFFAWPDPHNMQGMLEHKAAYSFSIKVDKAPAGDLTLGIHCMEECGKKLVLN
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EALSKIPAGEWGELTIDLACIADAEALAE VRSPFMLSTDAPASIVFGDVKLVPGGADS
AAIKCD"
ORIGIN

1 atgctcaaaa agataaacaa gaaaggtctt gctttaagcet tagcaattge agcaatgcta

61 agcggctgca acgaaggcga cagcaacaaa accaaaccaa gtgcggaaac cetcteeget
121 actcaagcca gtaacactgt agccaaccce ageattigge ccaaggtaac tagcaaggtt
181 gccaaagacg ccaaaatgga agcagatata agegcaatac tcageggtat gaccettgag
241 caaaaagtag cccaaatgat ccaacccgaa attcgtgect tcagcaaaga agacatgaaa
301 aagtatggtt ttggctccta ccttaacggt ggcggegeat tccctaacga caacaaacat
361 tccaccatgg ccgactgggt tgccctagee gacgacatgt atgaagecte tatagacgac
421 agcatagacg gcagcactat tccaaccatg tggggtaccg atgcagtaca cggecacaac
481 aacgtggtta aagcgactat tttcccacac aacattggec ttggegecat geataaccec
541 aagctcatgc agcaaatagg cgctgccacg getaaagtgg tacaagttac tggtatcgac
601 tgggtatttg cgcecactgt tgcggtagty cgegacgace getggggceeg tacttacgag
661 ggctactctg aagacccege catagtaaaa gaatacgetc gegecatggt tattggeatg
721 cagggcgaag ccaatagcga agcgtttatg ggtgacggca ctgttatage caccgecaaa
781 cactttttgg gcgatggcgg caccgacaaa ggcgacgace aaggcaacaa cttatccace
841 gaacaagaat taattgatat tcacgcccaa ggctatataa gcgecattga agaaggtgtg
901 caaactatca tggcatcttt caatagctgg aatggcgaaa agatgcacgg caataaatct
961 ctgcttaccg atgtccttaa aaagcaaatg ggctttgacg gtttggtggt tggcgattgg
1021 gatggccacg gccaagtaaa aggttgetct aatgcaaget gtgcccaage catcaacgec
1081 ggtgtcgata tcatcatggt acccaatgag tggaaaccea tgttcgaaaa caccgttgca
1141 caagttaaaa gcggcgaaat ctctgaageg cgaattaacg atgcagttac cogtatitta
1201 cgtgtaaaaa tgcgcgctgg tattttcgac ggtgttaaac catcggateg cgecttegea
1261 gcagaagaaa aatacctagg ctctgccgaa aaccgegceta tegetegtea agcetgtacge
1321 gaatcgttag tgttgcttaa aaaccaaaac aaactgctge cattagaccg caaaatgaac
1381 gttttaatgg cgggttctgg cgcagacaac atcggcaage aaagtggtgg ttggacatta
1441 agctggcagg gtactggcaa cgtgaacage gacttcectg gegcaacate tatttacgac
1501 ggcgttaacc aagtagtgag cagegetgge ggtaaagtag agctaagega aaacggcaac
1561 taccaagcca aaccagatgt agcgattgta gtatttggtg aaaaccctta cgcagaagge
1621 gtaggcgata ttigaaggtat tgaataccaa ctaaacaata agcgcgatat caatttgtta
1681 caaaaactca aagccgatgg cattectgtt gtatcggtat tcttaaccgg tegtecactt
1741 tgggtaaaca aagagcttaa tgcctcegat gettttgttg cagcettgget gecaggcetct
1801 gaaggtgtag gegttictga tgtgctattc aaaaaagccg acggtagtat taactacgac
1861 titaaaggca agctaactta ctcttggcca aagtatgatg accaagtagt aataaacaaa
1921 ggcgacaaag attacgccce getttacect tatggttacg gettaaccta cagegatgtt
1981 gacacccaag gtgacgactt acctgaagaa accaaagtta aaattggccg cgctgacgac
2041 gagccaatgg ccatcttcga cagcectacee caaagegacc teggettett cettggegac
2101 aaagccaact gggtagtacc tattgcaaca agtgtagtta caacgcacaa cagegataac
2161 ctaaccatgc gcacctacaa ctggaaagta caagaagatg ctcgccagtt aatttggaaa
2221 ggcgacagca aagccaatgce cttctttgea tggecagace cacacaatat gcaaggcatg
2281 ttagaacaca aagcggctta cagctttage attaaagtag ataaagcacc cgetggegac
2341 ctaacactag gcatacactg catggaagaa tgcggtaaaa aactigtgct taacgaageg
2401 cttagcaaaa ttcctgctgg tgagtgggga gagcetaacaa tagatctage ttgcatagca
2461 gatgccgaag ccttggecga agttcgetea cecttcatge taagcaccga tgcaceegea
2521 fetatcgtgt ttggcgatgt gaagttagta cctggeggtg cagatagege agctattaag
2581 tgtgactaa
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LOCUS  NZ_AABI02000016 1386 bp DNA linear BCT 23-SEP-2003
DEFINITION Microbulbifer degradans 2-40 Mdeg_16, whole genome shotgun
sequence.
ACCESSION NZ AABI02000016 REGION: complement(53198..54583)
VERSION NZ_AABI02000016.1 Gl:28878286
KEYWORDS WGS.
SOURCE  Microbulbifer degradans 2-40
ORGANISM Microbulbifer degradans 2-40
Bacteria; Proteobacteria; gamma subdivision; Alteromonadaceae;
Microbulbifer.
REFERENCE 1 (bases 1to 1386)
AUTHORS NCBI Microbial Genomes Annotation Project.
TITLE Direct Submission
JOURNAL Submitted (17-JUN-2004) National Center for Biotechnology
Information, NIH, Bethesda, MD 20894, USA
COMMENT  On Mar 7, 2003 this sequence version replaced gi:23028824.
Protein-coding genes were predicted using GeneMark program (kindly
provided by M. Borodovsky). Functional annotation is based on CDD
(Conserved Domain Database) and COG (Clusters of Orthologous
Groups) assignments, it has not yet been subject to manual review.
DNA sequence and predicted proteins are available for BLAST at
http://www.ncbi.nlm.nih.gov/sutils/genom_table.cgi.
URL -- http://www.igi.doe.gov
Contact: Paul Richardson
microbes@cuba.jgi-psf.org. .
COG assignment was automatically updated on Sep 23, 2003.
FEATURES Location/Qualifiers
source 1..1386
/organism="Microbulbifer degradans 2-40"
/mol_type="genomic DNA"

/strain="2-40"
/db_xref="taxon:203122"
gene 1..1386
/gene="Mdeg2646"
CDS 1..1386

/gene="Mdeg2646"
/codon_start=1
/trans|_table=11
/product="C0OG2723:
Beta-glucosidase/6-phospho-beta-glucosidase/beta-
galactosidase"
/protein_id="ZP_00067238.1"
/db_xref="Gl:23028862"
/db_xref="COG:COG2723"
/translation="MKTFNPDFVWGAASSAYQVEGATTTDGRGPSIWDAFSSIPGKTY
HNQNADIACDHYNRWQEDVAIMKEMG LKAYRFSISWSRIFPTGRGEVNEKGVAFYNNL
IDELIKNDITPWVTLFHWDFPLALQMEMDGLLNPAIADEFANYAKLCFARFGDRVTHW
ITLNEPWCSAMLGHGMGSKAPGRVSKDEPYIAAHNLLRAHGKMVDIYRREFQPTQKGM
IGIANNCDWREPKTDSELDKKAAERALEFFVSWFADPIYLGDYPASMRERLGERLPTF
SDEDIALIKNSSDFFGLNHYTTMLAEQTHEGDVVEDTIRGNGGISEDQMVTLSKDPSW
EQTDMEWSIVPWGCKKLLIWLSERYNYPDIYITENGCALPDEDDVNIAINDTRRVDFY
- RGYIDACHQAIEAGVKLKGYFAWTLMDNYEWEEGYTKRFGLNHVDFTTGKRTPKQSAI
WYSTLIKDGGF"
ORIGIN
1 atgaaaacct ttaacccaga tttcgtatgg ggagcageca gttcegecta tcaggtagaa
61 ggcgccacca ccaccgatgg cagaggecce agtatttggg atgegttcag ttecattcee
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121 ggtaaaacct accacaacca aaacgccgac atagectgcg accactacaa ccgetggeaa
181 gaagacgtgg ccataatgaa agagatgggg ctaaaggett accgcttttc tatttctigg

241 tcgcgceatat teccctactgg gecgeggegaa gttaacgaaa aaggegtagc cttttacaac
301 aaccttatcg acgaattaat aaaaaacgac attaccectt gggtaaccct atttcactgg

361 gactttccte tggcactgca aatggaaatg gacggectac ttaaccecegce catcgecgac
421 gaattcgcca actacgccaa getgtgtttc gegegetitg gcgaccgegt tacccactgg
481 attaccctaa acgaaccttg gtgcagtgcc atgcttggee acggeatggg cagcaaagcc
541 cctggecgeg tatctaagga tgaaccctat atagecgecee acaacttget gegtgcacac
601 ggcaaaatgg tagatattta ccggegegaa tttcagecca cacaaaaagg catgatagge
661 atagccaaca attgcgactg gcgcgaacce aaaaccgatt ctgaattaga taaaaaagca
721 gccgagegeg cectagaatt ttttgtaage tggtttgeeg acccceattta tttgggcgac

781 tacccagceca geatgcgega gegettgggt gagegtttac ccacctttag cgacgaagac
841 attgcgctaa taaaaaactc tagcgacttt tttggtttga atcactacac caccatgett

901 gccgaacaaa cccacgaagg tgacgttgtt gaagatacta ttcgcggeaa cggeggeata
961 tcggaagacc aaatggtcac cctctccaaa gacccaaget gggaacaaac cgacatggag
1021 tggagcattg tgccetgggg ctgtaaaaaa ttattaatct ggttaagega gegetacaac
1081 taccccgaca tttacattac cgaaaacgge tgegeectac ccgacgaaga cgacgtaaac
1141 atagccatta acgatacacg ccgegtagat ttttaccgeg gttatatcga tgegtgtcac
1201 caagcaatag aggccggegt aaaactaaaa ggctatittg catggacact tatggataac
1261 tacgaatggg aagaaggcta caccaaacgc tttggcttaa accatgtaga tttcaccaca
1321 ggcaaacgca cacctaaaca gtctgcaatt tggtatagca cgttaattaa agatggtggg
1381 tictag
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LOCUS  NZ_AABI02000013 1335bp DNA linear BCT 23-SEP-2003
DEFINITION Microbulbifer degradans 2-40 Mdeg_12, whole genome shotgun
sequence.
ACCESSION NZ_AABI02000013 REGION: 65269..66603
VERSION NZ_AABI02000013.1 GI:28878289
KEYWORDS WGS.
SOURCE  Microbulbifer degradans 2-40
ORGANISM Microbulbifer degradans 2-40
Bacteria; Proteobacteria; gamma subdivision; Alteromonadaceae;
Microbuibifer.
- REFERENCE 1 (bases 1 to 1335)
AUTHORS NCBI Microbial Genomes Annotation Project.
TITLE Direct Submission
JOURNAL Submitted (17-JUN-2004) National Center for Btotechnology
Information, NIH, Bethesda, MD 20894, USA
COMMENT  On Mar 7, 2003 this sequence version replaced gi:23028387.
Protein-coding genes were predicted using GeneMark program (kindly
provided by M. Borodovsky). Functional annotation is based on CDD
(Conserved Domain Database) and COG (Clusters of Orthologous
Groups) assignments, it has not yet been subject to manual review.
DNA sequence and predicted proteins are available for BLAST at
http.//www.ncbi.nim.nih.gov/sutils/genom_table.cgi.
URL -- http://www jqi.doe.gov
Contact: Paul Richardson
microbes@cuba.jgi-psf.org.
COG assignment was automatically updated on Sep 23, 2003.
FEATURES Location/Qualifiers
source 1..1335
lorganism="Microbulbifer degradans 2-40"
/mol_type="genomic DNA"

/strain="2-40"
/db_xref="taxon:203122"
gene 1..1335
/gene="Mdeg2234"
CDS 1..1335

/gene="Mdeg2234"

/codon_start=1

ftransi_table=11

/product="COG2723:

Beta-glucosidase/6-phospho-beta-glucosidase/beta-

galactosidase"

/protein_id="ZP_00066838.1"

/db_xref="G|:23028439"

/db xref-"COG COG2723"

Jtranslation= "MNRLTLPPSSRLRSKEFTFGVATSSYQIEGGIDSRLPCNWDTFC
EQPNTIIDNTNGAIACDHINRWQDDIELIANLGVDAYRFSIAWGRVINLDGSLNNEGV
TFYKNILTKLREKNLKAYITLYHWDLPQHLEDAGGWLNRDTAYKFRDYVNLITQALDD
DVFCYTTLNEPFCSAYLGYEIGVHAPGIKDLASGRKAAHHLLLAHGLAMQVLRKNCPN
SLSGIVLNMSPCYAGSNAQADIDAAKRADDLLFQWYAQPLLTGCYPDAINSLPDNAKP
PICEGDMALISQPLDYLGLNYYTRAVFFADGNGGFTEQVPEGVELTDMGWEVYPQGLT
DLLIDLNQRYTLPPLLITENGAAMVDELVNGEVNDIARINYFQTHLQAVHNAIEQGVD
VRGYFAWSLMDNFEWALGYSKRFGITYVDYQTQKRTLKASGHAFAEFVSSRS"

ORIGIN
1 atgaatagac ttacactacc gccttcttct cgttigcgca gcaaagagtt tacctttggt
61 gttgcaacgt cgtcttacca aattgaagge ggcatagatt ctcgectgece ctgtaattgg
121 gatacgtict gtgagcagcc caataccatt attgataaca ccaacggcegce cattgettge ‘
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181 gaccacataa atagatggca agacgatata gaacttatty ccaacctagg ggtagatgce
241 taccgctitt ctattgegtg gagecgtgtt attaatttag acggcagect caataatgaa

301 ggcgttacat tttacaaaaa tattttaact aagcticgcg aaaagaattt aaaagcttat

361 ataacgctat accactggga cttgccacaa catttagaag atgctggegg ctggcttaac
421 cgcgataccg cctacaagtt tcgcgactat gtaaacctta taacccaage gettgatgac
481 galgtatttt gctacacaac gttaaacgag cccttttgca gtgcctacct tggctatgaa

541 attggtgtac acgcaccggg tataaaagac ttagccagty ggcgcaaage cgcacaccat
601 ttattacttg cccatggett agctatgcaa gtgctgcgaa aaaactgeece caatagttta

661 agcggcatag tgttaaacat gagccecttgt tacgccggea geaacgeaca ageagatata
721 gatgcagcaa aacgcgegga cgatttatta tttcagtggt atgcacaacc getacttact
781 ggctgctacce ctgatgcaat aaacagcectg ccagacaatg ccaaaccacc tattigtgaa
841 ggcgacatgg cgttaataag ccaaccttta gattatttag gccttaacta ctataccege

901 gcagtatttt ttgccgacgg taatggeggt tttaccgaac aagtacctga gggtgtagag
961 ctaaccgata tgggctggga agtttacccg caaggcttaa ccgatttact aatagaccta
1021 aaccaacgct ataccctace cccgttactt attaccgaaa acggcegeage aatggtggac
1081 gaacttgtta acggcgaagt taacgatatt gcccgaataa attattttca aacccattta
1141 caagcggtac acaacgccat tgaacaaggt gttgatgtac geggttattt tgcttggage
1201 ctaatggata attttgagtg ggcactgggt tacagcaaac gattcggtat tacctatgta
1261 gattaccaaa cacaaaagcg aacgctaaaa gccagcggec acgcatttge tgagtttgte
1321 tcgagtagga gctaa
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LOCUS NZ_AABI02000009 2601 bp DNA linear BCT 23-SEP-2003
DEFINITION Microbulbifer degradans 2-40 Mdeg_10, whole genome shotgun
" sequence.
ACCESSION NZ_AABI020000098 REGION: 594..3194
VERSION NZ_AABI02000009.1 GI:28878293
KEYWORDS WGS. '
SOURCE  Microbulbifer degradans 2-40
ORGANISM Microbulbifer degradans 2-40
Bacteria,; Proteobacteria; gamma subdivision; Alteromonadaceae;
Microbulbifer.
REFERENCE 1 (bases 1 to 2601)
AUTHORS NCBI Microbial Genomes Annotation Project.
TITLE Direct Submission
JOURNAL Submitted (17-JUN-2004) National Center for Biotechnology
Information, NiH, Bethesda, MD 20894, USA
COMMENT  On Mar 7, 2003 this sequence version replaced gi:23028157.
Protein-coding genes were predicted using GeneMark program (kindly
provided by M. Borodovsky). Functional annotation is based on CDD
(Conserved Domain Database) and COG (Clusters of Orthologous
Groups) assignments, it has not yet been subject to manual review.
DNA sequence and predicted proteins are available for BLAST at
http.//www.ncbi.nlm.nih.gov/sutils/genom_table.cqi.
URL -~ http://www.jgi.doe.gov
Contact: Paul Richardson
‘microbes@cuba.jgi-psf.org.
COG assignment was automatically updated on Sep 23, 2003.
FEATURES Location/Qualifiers
source 1..2601
lorganism="Microbulbifer degradans 2-40"
/mol_type="genomic DNA"

Istrain="2-40"
/db_xref="taxon:203122"
gene 1..2601
/gene="Mdeg1959"
CDS 1..2601

/gene="Mdeg1959"

/codon_start=1

ftransi_table=11

/product="COG1472: Beta-glucosidase-related glycosidases"

Iprotein_id="ZP _00066570.1"

/db_xref="Gl:23028159"

/db_xref="COG:.COG1472"
ftranslation="MLLSLKNTQLKRSMNMNLKHLFLVALALNIAACNVKEPAATNDN
HISYQAAREARLAKVEAEVERLLPLLTLEEKASLVHANSKFSIASIERLGIHEMWMSD
GPHGVRYQIERHGWAPAGWTDDNSTYLPPLTTVAASWNPEIAALHGDVLGAEARHRRK
DVILGPGVNLARLPLYGRNFEYMGEDPFLASRLAVAEIKAIQENDVAACIKHFALNNQ
ELNRTGVNAKPDERTLREVYLPAFEAAVKEAGVHTIMGAYNEFRGTNANQSKHLVMDI
LKGEWGYKGVLLTDWNVDINTYDAAVNGLDIEMGTNVDSYDDYMLAQPMIDMIKAGSI
PESVLDDKVRRILRVQLSIGMMDKYRLSGERNTAKHHEAARKIASEGIVLLKNENILP
LNKNKIKNVLVLGPNADKVHGLGGGSSEVPALYEITPLQGLKQKLGDNVNITVMRARY
DGVLMPIASDYVTSRHWTGTPAWNMVRYSDAARTQAIGDSAIVDSAYSSPAGTTKEYV
TMTATIKPLKSGEHTLKTSVMGDFELKINGKTTVKHSSTSGDVVTQKIALNGGETYSF
EILYSGNKNFTLGWDAPGDLFTAEKEYIAAAKKADVVFYFGGLTHGDDREAIDRPHMK
LPNHQDPVISKVLAANPNTVVFLIAGSAVEMPWADKAKAIVWGWYGGMEAGNAYADML
FGDTNPSGKMPITLPKALEDTAPIALNDYNPVESLYTEGVFIGYRWFEKQNIEPLFPF
GHGLSYTQFKYNNIKLSSANIKGDQTVTVSATITNTGKVAGAEVVQLYLHDEQASVER
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PAKELKGFQKVFLKPGESKAVNITLNKRALSFWDENSNDWLAETGKFNVLLGASVSDI
RLQTSFQYQQ"
ORIGIN :

1 atgctgetaa gettaaaaaa cactcaactc aaaagaagta tgaacatgaa ccttaaacac

61 ctetttctgg ttgetttgge getaaatatt getgegtgea atgtaaaaga geccgeggeg
121 acaaatgata accacattag ctaccaagcc getcgcgaag cgegcttgge aaaagttgaa
181 gccgaagtig aacgectget gecactatta acactagaag aaaaagcctce tttggttcat
241 gcgaacagca aattctetat cgectctate gageggetag geattcacga aatgtggatg
301 tctgatggee ccecacggegt gegetatcaa atcgaacgee acggetggge accagcagge
361 tggacagatg acaactccac ttacttacca ccgcttacta ccgtagcecge cagetggaac
421 cccgaaatag ctgeectica cggegatgta cteggegeag aagetegeca cegecgtaaa
481 gatgtaatat taggcccagg cgtaaactta getcgecetge cactttatgg tegtaacttt
541 gaatatatgg gtgaagaccc cticttggca tcacgtcttg ctgtggcaga aattaaagec
601 attcaagaaa atgacgtggc cgcctgtatc aaacatttcg cgcttaacaa tcaagagcetg
661 aatcgcaccg gegtaaacge caaacccgat gaacgcacat tacgcgaagt gtatttacce
721 gecttcgaag ccgecgttaa agaageggge gtgcacacca taatgggggce ctacaatgaa
781 titcgcggta ccaacgccaa ccaaagcaaa catttagtaa tggatattct aaaaggcgaa
841 tggggctaca aaggcgtatt actcacagac tggaacgtag atatcaacac ttacgatgec
901 gctgttaacg gectcgatat cgaaatgggt acaaatgtag atagctacga cgactacatg
961 cttgcccaac caatgatcga catgattaaa gcgggcagea ttccagagtc agtacttgat
1021 gataaagttc gtcgcatact gcgegtgcaa ctcagceatag geatgatgga caaataccge
1081 ttatctggtg agcgcaatac tgccaagceat cacgaagetg cacgcaaaat tgcatctgaa
1141 gotattgtgc tactaaaaaa tgaaaacatt ctgccgcetaa ataaaaacaa aattaaaaac
1201 gtattggtge ttggccccaa cgcagacaaa gtgcacggtt taggeggtgg ctegtcagaa
1261 gtgccagceac tttatgaaat aaccecgtta caagggttaa aacagaagcet gggagataat
1321 gtaaacatta ccgttatgeg cgcacgcetat gacggtgtgt taatgectat cgecagtgat
1381 tatgttactt ctcgtcactg gaccggcaca cctgcatgga acatggtgeg ttactcggat
1441 gctgegegea ceccaagcetat tggegactee gecattgttg attcggetta ttettegect
1501 gcaggcacga ctaaagaata cgtcaccatg accgccacaa ttaaaccgtt aaaatcggge
1561 gagcacacac tcaaaacatc ggtgatgggc gatttcgaat taaaaattaa cggtaaaacc
1621 acagtaaaac atagcagcac tagcggcgat gtagtaaccc aaaaaatcgce cctcaacgge
1681 ggtgaaacat acagcttcga aattttatac agcggcaata aaaactttac cttgggctgg
1741 gatgcaccgg gagatttatt taccgcagaa aaagaataca tagccgecge gaaaaaagceg
1801 gatgtagtgt tttactttgg cggcctaace cacggegacg accgegaage aattgaccge
1861 cctcacatga agctgectaa ccatcaagac ccagttatta gcaaagtatt agctgcaaac
1921 ccgaacacgg ttgtattttt aattgcaggc tctgctgtag aaatgcegtyg ggecgataaa
1981 gctaaagcta ttgtgtgggg ctggtatgge ggtatggagg ccggtaacge ctacgecgat
2041 atgctatttg gcgataccaa ccccagegge aaaatgecaa taactttace aaaggeactg
2101 gaagatactg ctccaatcge actgaatgat tacaacccty ttgaatcact ctacaccgag
2161 ggcgtgttta ttggttaccg ctggttcgaa aaacaaaaca tcgageegct attcecgtic
2221 ggtcatgatt tgtcttatac ccagtttaag tacaacaata taaagctctc tagcgegaac
2281 attaaaggcg accaaaccgt caccgtaage gcaaccatta ccaatactgg caaagtggec
2341 ggcgctgaag ttgtacaact gtatttgcat gacgagcaag caagcegtaga acgcccagea
2401 aaagaactta aaggtttcca aaaagtgttt ttaaagcegg gtgaaagcaa ageggtaaat
2461 attacgctta ataaacgcgc cctttcattt tgggatgaaa acagcaacga ctggettgca
2521 gaaacaggta aatttaatgt gctattggge gcatcagtaa gegatatacg cttacaaact
2581 agcticcaat accagcagta a
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LOCUS  NZ_AABI02000028 2436 bp DNA linear BCT 23-SEP-2003
DEFINITION Microbulbifer degradans 2-40 Mdeg_28, whole genome shotgun
sequence.
ACCESSION NZ_AABI02000028 REGION: 14441.16876
VERSION NZ_AABI02000028.1 G1:28878274
KEYWORDS WGS.
SOURCE  Microbulbifer degradans 2-40
ORGANISM Microbulbifer degradans 2-40
Bacteria: Proteobacteria; gamma subdivision; Alteromonadaceae;
Microbulbifer. '
REFERENCE 1 (bases 1 to 2436)
AUTHORS NCBI Microbial Genomes Annotation Project.
TITLE Direct Submission
JOURNAL Submitted (17-JUN-2004) National Center for Biotechnology
Information, NIH, Bethesda, MD 20894, USA
COMMENT  On Mar 7, 2003 this sequence version replaced gi:23029568.
Protein-coding genes were predicted using GeneMark program (kindly
provided by M. Borodovsky). Functional annotation is based on CDD
(Conserved Domain Database) and COG (Clusters of Orthologous
Groups) assignments, it has not yet been subject to manual review.
DNA sequence and predicted proteins are available for BLAST at
http://www.ncbi.nim. nih.gov/sutils/genom_table.cgi.
URL -- hitp:.//www.jgi.doe.gov
Contact: Paul Richardson
microbes@cuba.jgi-psf.org.
COG assignment was automatically updated on Sep 23, 2003.
FEATURES Location/Qualifiers
source 1..2436
Jorganism="Microbulbifer degradans 2-40"
/mol_type="genomic DNA"

Istrain="2-40"
Idb_xref="taxon:203122"
gene 1..2436
lgene="Mdeg3326"
CDS 1..2436

/gene="Mdeg3326"

/codon_start=1

ftransl_table=11

Iproduct="COG3459: Cellobiose phosphorylase”

fprotein_id="ZP_00067911.1"

{db_xref="Gl:23029584"

/db_xref="COG:COG3459"
Jtranslation="MKFGHFDDKAREYVITDPKTPYPWINYLGNEDFFSLVSNTGGGY
SFYKDAKFRRLTRYRYNNVPVDNGGKY FYINDSGDVWSPGWKPVKAELDAYSCAHGLS
YTRITGERNGIQAEVLSFIPLGTWAEIQKVSLKNTSGATKKFKLFSFAEWCLWNAEDD
MTNFQRNFSTGEVEVEDSVIYHKTEFKERRNHYAFYSVNAPIQGFDTDRDKWKGLYND
FDKPDAVFEGEPRNSEAHGWSPIASHY LEVELAPGESKDLIFVLGYIEVAPENKWESK
GVINKSPAKELIARFDSVEKVDAELTKLADYWANLLSTYSVESGDEKLDRMVNIWNQY
QCMVTFNMSRSASFFESGIGRGMGFRDSNQDLIGFVHQVPERARERIIDIASTQFEDG
SAYHQYQPLTKRGNNAIGGNFNDDPLWLILSTTDYIKETGDFSILEEQVPYDNDASKA
TSHFEHLKRSFYHTVNNLGPHGLPLIGRADWNDCLNLNCFSEDPNESFQTTGNKTGRT
AESLMIAGLFVLYGNEFVKLCREIGQDGEAAEAQAHIDQMVEAVKKHGWDGEWFLRAY
DYYGKKVGSKENEEGKIFIESQGFCGMAGIGLEDGLVEKSMDSVKEWLDCDYGIVLQQ
PAFTKYYIEYGEISTYPAGYKENAGIFCHNNPWIMITETLLGRGDKAFEYYRKIAPAY
LEEISDLHKVEPYAYCQMIAGKDAYLPGEGKNSWLTGTASWNFAAITQYILGVKPDYS
GLAINPCIPSSWDGFKVTRKYRGATYNIVTNPTHVSKGVKSLTLNGNAIDGYIVPPQ
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QAGTVCNVEVTLG"
ORIGIN .

1 atgaaatttg ggcactttga cgacaaagca cgcgagtatg taattaccga cccgaaaact

61 ccctaccegt ggataaacta cttaggcaac gaagacttct tcagectagt atctaacact
121 gggggtggct acagttttta caaagatgca aagttccgtc gtttaacacg ctatagatac
181 aacaacgtac ccgtagacaa cggcggtaaa tatttttaca tcaatgatag tggcgatgta
241 tggagccceeg gttggaagece ggtaaaagea gagctagacg catacagcetg cgetcacgge
301 cttagctaca cccgeattac cggcgaaaga aacggcattc aagcggaagt acttagctt
361 atcccteteg geacttggge cgaaattcaa aaagttagec ttaagaatac ctetggeget
421 accaaaaaat ttaaactgtt ttctttcgce gaatggtgee tatggaacge agaagatgac
481 atgaccaact tccaacgcaa ctictccace ggtgaagtag aggtggaaga ctctgttatt
541 tatcacaaga cagaatttaa agagcgeege aatcattacg cattctactc tgtaaacgcea
601 ccaattcagg gcettcgacac cgacagagac aaatggaaag gcettgtacaa cgattttgat
661 aaacccgatg ccgtttttga aggegagect cgcaactcecg aagegeacgg ctggtegeca
721 attgcatctc actatctaga agtggagctc gcaccaggcg aaagcaaaga cttaattttt
781 gtgettggct atatagaagt tgccccagaa aacaaatggg aatcaaaggg cgttatcaac
841 aagtctccag ccaaagaact tattgcgegt ttcgatageg tagaaaaagt agatgecgag -
901 ttaaccaagc tagccgatta ttgggcaaat ttgcetttcta cttacagcegt agaaagtgge
961 gacgaaaagc tagaccgcat ggtaaatatt tggaaccaat accagtgtat ggtgacattt
1021 aatatgagtc gctetgegte tttcttcgaa tetggeattg geegtggtat gggcticege
1081 gattccaatc aggatttgat aggctttgta caccaagtac ccgagegege cegegaacge
1141 ataattgata ttgcttctac tcagtttgaa gacggttcgg cctaccacca gtatcagect
1201 ttaaccaaac gcggcaacaa cgcaattgge ggcaacttta acgatgacce tctttggcta
1261 atcctticta ccaccgatta cataaaagag actggcgatt tctetatttt agaagagcaa
1321 gtgccttacg ataatgatge gagcaaagec acaagtcatt tigaacattt aaagegcteg
1381 tittatcaca cggttaataa tttaggccca catggcttge cacttattgg tcgegecgac
1441 tggaacgact gcctaaacct aaactgcttt agtgaagace ctaacgaatc attccaaacc
1501 acgggcaaca aaaccggcag aacggctgag tcgttaatga ttgcaggttt atttgtttta
1561 tacggcaacg agtttgtaaa actgtgccgt gaaataggcc aagacggaga agcggcagaa
1621 gcccaagece atattgacca aatggtagaa getgtgaaaa agcacggetg ggatggegag
1681 tggtttttgc gtgcttacga ctactacggt aaaaaagtag gcagtaaaga aaacgaagaa
1741 ggcaaaatat ttatcgaatc gcaaggtttc tgcggcatgg caggaatcgg cctagaagac
1801 ggcctigtcg aaaaatcgat ggattetgtt aaagaatggt tagattgega ttacggtatt
1861 gtgttgcagc aaccggcegtt taccaagtac tacatagagt atggtgaaat ctccacctac
1921 cctgetgget acaaagagaa cgcaggtate ttetgccaca acaaccegtg gattatgate
1981 accgaaactt tgcttggecg cggtgacaaa gectttgaat actaccgcaa aattgcacct
2041 gcatacctag aggaaattag cgatcttcac aaagtagagc cttacgecta ctgccagatg
2101 attgcaggta aagatgccta cttacctgge gagggtaaaa actcatggcet aacagggacc
2161 gcttegtgga acttcgetge aattactcag tacattttag gegtaaaace agactatage
2221 ggtttagcaa ttaacccttg cataccgtct agctgggatg getttaaagt taccegtaag
2281 tatcgcggceg caacctataa catcatcgta accaacccaa cccatgtaag caaaggegta
2341 aaatcgctca ccctaaatgg caacgctatt gatggctaca tagtgccace geaacaagcet
2401 ggcaccgtat gtaacgtaga agttacattg ggctaa
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LOCUS  NZ_AABI02000049 2367 bp DNA  linear BCT 23-SEP-2003
DEFINITION Microbulbifer degradans 2-40 Mdeg_48, whole genome shotgun
sequence.
ACCESSION NZ_AABI02000049 REGION: complement(7846..10212)
VERSION = NZ_AABI02000049.1 GI:28878253
KEYWORDS WGS.
SOURCE  Microbulbifer degradans 2-40
ORGANISM Microbulbifer degradans 2-40
" Bacteria; Proteobacteria; gamma subdivision; Alteromonadaceae;
Microbulbifer.
REFERENCE 1 (bases 1 to 2367)
AUTHORS NCBI Microbial Genomes Annotation Project.
TITLE Direct Submission
JOURNAL Submitted (17-JUN-2004) Nationa! Center for Biotechnology
Information, NIH, Bethesda, MD 20894, USA
COMMENT  On Mar 7, 2003 this sequence version replaced gi:23029998.
Protein-coding genes were predicted using GeneMark program (kindly
provided by M. Borodovsky). Functional annotation is based on CDD
(Conserved Domain Database) and COG (Clusters of Orthologous
Groups) assignments, it has not yet been subject to manual review.
DNA sequence and predicted proteins are available for BLAST at
http://www.ncbi.nim.nih.gov/sutils/genom _table.cgi.
URL -- hitp://iwww.igi.doe.gov
Contact: Paul Richardson
microbes@cuba.jgi-psf.org. ,
COG assignment was automatically updated on Sep 23, 2003.
FEATURES Location/Qualifiers
source 1..2367 ’
lorganism="Microbulbifer degradans 2-40"
/mol_type="genomic DNA"

Istrain="2-40"
- ldb_xref="taxon:203122"
gene 1..2367
/gene="Mdeg3704"
CDs 1..2367

/gene="Mdeg3704"

/codon_start=1

ftrans|_table=11

/product="COG3459: Cellobiose phosphorylase"

/protein_id="ZP_00068287.1"

/db_xref="G1:23030008"

/db_xref="COG:COG3459"
/translation="MLKAINNGERYQLTSPTAMPQSASFLWNKKMMIQVNCRGYAVAQ
FMQPEPAKYAYAPNLEAKTFMQPEQPYYAHHPGRFFYIKDEETGEIFSAPYEPVRSQL .
NNFSFNAGKSDISWHIAALGIEVELCLSLPVDDVVELWELKIKNGGAQPRKLSIYPYF
PVGYMSWMNQSGDYSQTAGGIIASCVTPYQKVADYFKNKDFKDKTFFLHETAPAAWEV
NQKNFEGEGGLHNPNAIQQETLGCGNALYETPTAVLQYRRELAAQEQQTFRFIFGPAF
DESEAIALRNKYLSAEGFAKAKSEYQTYITSGKGCLQINTPDPELNNFVNHWLPRQVF -
YHGDVNRLTTDPQTRNYIQDNMGMSYIKPNITRQAFLHALSQQEESGAMPDGILLLEG
AELKYINQIPHTDHCVWLPVCMQAYLDETNDYALLDEIVPYASGEKRETVEQHMHHAM

RWLLQARDERGLSFIAQGDWCDPMNMVGYKGKGVSGWLSVATAYALNLWADVCEQRQQ

NSCANEFRQGAKDINAAVNKHIWDGEWFGRGITDDGVLFGTSKDKEGRIFLNPQSWAI
LGGAADEQKIPCLLDAVEQQLETPYGVMMLAPAFTAMRDDVGRVTQKFPGSAENGSVY
NHAAVFYIFSLLSIGESERAYKLLRQMLPGPDEADLLQRGQLPVFIPNYYRGAYYQHP
RTAGRSSQLFNTGTVSWVYRCLIEGVFGLKGSPQGLVVQPQLPVAWQTAEAVREFRGA
TFNVSYRKSSDIKEMEIQLNESVISGNTISDITAGATYQLTVLLPATH"
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ORIGIN
1 atgttaaaag ccattaacaa cggcgaacge tatcaactca ctagecctac cgctatgeeg -

61 caaagcgcat cgtttttatg gaataaaaaa atgatgatac aagtaaattg ccgeggctac
121 geegttgege aatttatgea gecagaacca gecaaatacg cttacgcace caatctggaa
181 gcaaaaacat ttatgcaacc agagcaacce tattacgcge atcacceecgg gegcttttic
241 tatataaaag atgaagagac aggcgagatt ttttcggcac cctacgagec tgtgegcage
301 cagctgaaca actttagctt taacgcagge aagagcgata taagetggcea tattgceget
361 ttaggcattg aagtagagct atgtcttage ctgccggtgg acgatgtagt agaattgtgg
421 gaactaaaaa taaaaaacgg cggcgegcaa cetcgtaaac tcagtattta ceegtacttt
481 cctgtgggtt acatgtcgtg gatgaatcaa tctggtgact acagccaaac cgecggeage
541 attattgcca getgegtaac gecttatcaa aaagtcgcceg actactttaa gaataaagac
601 tttaaagata aaacgtictt tcticacgaa accgccecag cageatggga agtaaaccag
661 aaaaacttcg aaggcgaagg cgggttgcac aaccccaacg ccatacaaca agaaacgctg
721 ggctgeggea acgeattgta cgaaacgcece acageggtat tgcaataceg ccgegaactt
781 gcagcgcaag agcagcaaac ctttegettt atttttggee cageatttga cgagagegaa
841 gccattgcac tgcgcaataa gtatttatct gccgaaggtt ttgccaaage aaaaagcgaa
901 taccaaacct atataacgag cggcaaaggc tgcttgcaaa ttaacaccce agacccagaa
961 ctaaacaact ttgtaaacca ctggctaccg cgccaagtgt tttatcacgg cgatgtaaac
1021 cggttaacca ccgaccecgea aacgegceaat tatattcaag acaatatggg catgagctac
1081 attaagccca acattacgeg gcaggegttt ttacatgect taagccagca ggaagaaage
1141 ggtgcaatgc ccgacggceat tttattgett gaaggcgeceg agcttaaata cataaaccaa
1201 ataccccata ccgatcactg cgtttggetg ccggtgtgta tgcaagecta tttggatgaa
1261 accaatgact acgccctatt agacgaaata gtaccctaty cgagtggcga gaagegegaa
1321 actgttgagc aacatatgca tcacgctatg cgetggcttt tgcaagcacg cgacgaacge
1381 ggcctaagct ttatcgcaca gggegactgg tgcgacceca tgaacatggt gggetacaag
1441 ggcaaagggg tatccggctg getttcagte getacegett atgcattaaa cctgtgggca
1501 gatgtttgcg aacaacggca gcaaaacagt tgcgccaacg aatttagaca gggcgctaaa
1561 gatataaacg cggcggtaaa caagcatatt tgggatggeg aatggtttgg ccgeggeatt
1621 acagatgacg gcgtactgtt tggcaccage aaagataaag aaggcagaat ttttctaaac
1681 ccacaaagct gggcaatact tggcggegee gecgacgaac aaaaaatcce atgectgcta
1741 gacgcagtag agcaacaact ggaaaccect tacggegtaa tgatgetgge cecegegttt
1801 accgccatge gegatgacgt aggecgagtt acccaaaaat teccaggcte tgcagaaaac
1861 ggctctgttt ataatcacgc ggcggtgttt tatatattta gettgttate cattggegag
1921 agcgaacgeg catataaact getacgecaa atgetgectg ggccagatga agecgatctt
1981 ttacagcgeg gecaactgec agtattcata cctaactatt atcgeggege atactaccag
2041 cacccccgea cegeeggteg ctetagecag ctctttaata cgggtacagt ctcgtgggtt
2101 taccgctgct taattgaagg ggtattcggce ttgaaaggct cgccacaagg cttagttgta
2161 caaccgcaac tgcctgtege ctggcaaaca gcagaageeg ttagggaatt tagaggcgca
2221 acgtttaacg tgagctaccg caaaagcagc gatataaaag aaatggaaat acagctaaat
2281 gaatcggtaa taagtggcaa caccatctce gacatcaceg ccggegegac ctatcaatta
2341 accgttctat tacctgccac acactaa
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LOCUS  NZ_AABI02000007 1725 bp DNA  linear BCT 23-SEP-2003
DEFINITION Microbulbifer degradans 2-40 Mdeg_8, whole genome shotgun sequence.
ACCESSION NZ_AABI02000007 REGION: 110169..111893
VERSION NZ_AABI02000007.1 GI:28878295
KEYWORDS WGS.
SOURCE  Microbulbifer degradans 2-40
ORGANISM Microbulbifer degradans 2-40
Bacteria; Proteobacteria; gamma subdivision; Alteromonadaceae;
Microbulbifer.
REFERENCE 1 (bases 1 to 1725)
AUTHORS NCBI Microbial Genomes Annotation Project.
TITLE Direct Submission
JOURNAL  Submitted (17-JUN-2004) Nationa! Center for Biotechnology
information, NIH, Bethesda, MD 20894, USA
COMMENT  On Mar 7, 2003 this sequence version replaced gi:23027895.
Protein-coding genes were predicted using GeneMark program (kindly
provided by M. Borodovsky). Functional annotation is based on CDD
(Conserved Domain Database) and COG (Clusters of Orthologous
Groups) assignments, it has not yet been subject to manual review.
DNA sequence and predicted proteins are available for BLAST at
http://www.ncbi.nlim.nih. qov/sutﬂs/qenom table.cgi.
URL -- http://www.igi.doe.gov
Contact: Paul Richardson
microbes@cuba.jgi-psf.org.
COG assignment was automatically updated on Sep 23, 2003.
FEATURES Location/Qualifiers
source 1..1725
/organism="Microbulbifer degradans 2-40"
/mol_type="genomic DNA"

[strain="2-40"
. ldb_xref="taxon:203122"
gene 1..1725
/gene="Mdeg1780"
CbDS 1..1725

/gene="Mdeg1780"

/codon_start=1

/trans|_table=11

/product="COG3693: Beta-1,4-xylanase"

/protein_id="ZP_00066395.1"

/db_xref="GI:23027970"

/db_xref="COG:COG3693"
/translation="MKKLIKPTLSWVAGVALSLGIAQGAGAQNVQFVGNITTNGSVRN
DFMDYWDQITPENEGKWGSVERSRDNYSWSGQDAAYNFARANGIPFKAHTLVWGSQYP
SWINNLSNAEKAAEIEEWIRDYCNRYPATDIIDVVNEATPGHAPANYARDAFGDNWI|
KSFQLARQYCPNATLVLNDYNVLIWNTNDFIAMAQPVINAGVVDALGLQAHGLESLSA
SQLKSTLDRIANLGLPIYISEYDVRSTNDQEQLRIMRDQFPVFYNHPSVRGITLWGYM
VGATWREGTGLIRADGSHRPAMTWLMNYLENNRGGSTSSSSSSSSSSSSSSSSSSGSS
SGGPSSLTVELESLSDSSNFSPFSVQSDSSAAGGQYVVWPNNGNQIVSSPSDSASGQI
QVHFTLSQSADVQFQIRADLANGNDDSFYYKLDSGSWNTQNNASTSGWGTLTPATFSN
VSTGSHTLHILRREDGAKLDKVTLNASVGQVSASTGSSSSSSSSSSSSSSSSSSSSSG

AAVASCDGVNEYPSWTAKDWSGGDYNHANSGDYMSYQGVLYRANWYTATVPGSDSSWT
RVGDCNFV"
ORIGIN
1 atgaagaagt taattaagcc tacgctatcg tgggttgcag gagttgcttt gtcgetgggt
61 attgcccagg gagetggtge tcaaaatgtg cagtttgttg gtaatatcac taccaatggt
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121 agtgtgcgcea acgacttcat ggactactgg gatcagatta ccccagagaa tgaaggcaag
181 tggggctcgg tggagegeag tcgegacaac tattcatgga geggecaaga tgecgectac
241 aattttgcce gtgccaacgg catcecattt aaagcacata ctttagtatg gggcagtcaa
301 tatcccagct ggataaacaa tttaagtaac gcggaaaaag ccgctgagat tgaagagtgg
361 attcgcgatt actgtaaccg ttacccagee accgatatta tcgatgttgt caatgaagea

421 acgcegggcece acgcgecage aaattatget cgegatgeat ttggcgacaa ctggataate
481 aagtccttce agctggeacg tcagtactge cccaatgeca cgttagtgtt gaacgactac
541 aacgtactta tttggaacac caatgatttt atagcgatgg cccagccggt aattaacgec
601 ggagtagtag atgctttggg tttgcaggce cacggtctgg agagcecttte tgegtcgeaa
661 ttaaaatcga ctctggatcg tatcgecaat ttgggtttge caatttatat ctctgaatac

721 gatgttcgca gcaccaatga tcaggagcag ctgcgtatta tgcgtgatca attcectgta
781 ttttacaacc acccaagtgt acgtggcata actttgtggg gttatatggt gggggcecacc
841 tggcgagaag gcacaggttt gattcgtget gatggeteee atcgtccage gatgacctgg
901 ttgatgaact atctggagaa caatcgtgge ggctcaacct cttcaagtag ttcatcctec

961 tctagcagtt cgtcttccag tagttcttct tcgggaagtt cetetggtgg ceccaagtagt

1021 ttgacggtag agctagaatc tttgtcggat agcagtaact tttcgecatt ctcggtacag
1081 agtgacagca gcgcageggg cggecagtac gtggtatgge ctaacaacgg caatcagatt
1141 gtaagctcac cctcecgatag cgccageggg caaattcagg tgcactttac cetgtcgeaa
1201 tcggcggatg tgcaatttca gattcgtgca gacctagcta acggcaatga cgactcetttt
1261 tattacaagc tggactcagg ctcttggaat actcagaaca acgcttccac gtctggttgg
1321 ggcaccttaa ccccageaac tttetctaat gtatccacag gatcecatac cttacacatt
1381 ctccgecagag aagatggggce gaaactcgat aaggtaactc tgaatgctte agttggtcag
1441 gtttccgcta gtacaggeag tagetccage tettccagea getecagttc atccageagt
1501 tctagtictt caagcagcag cggegeggea gtcgeaagtt gtgacggtgt taatgaatac
1561 cccagctgga cagcaaaaga ttggtetggg ggtgactata accacgccaa tageggtgac
1621 tacatgagct atcagggtgt tctatatcga gcaaactggt acaccgcaac tgttcctgga
1681 agtgattctt cctggactcg agttggcgat tgcaattttg tgtaa
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LOCUS  NZ_AABI02000006 1860 bp DNA linear BCT 23-SEP-2003
DEFINITION Microbuibifer degradans 2-40 Mdeg_6, whole genome shotgun sequence.
ACCESSION NZ_AABI02000006 REGION: 76803..78662
VERSION NZ_AABI02000006.1 GI:28878296
KEYWORDS WGS.
SOURCE  Microbulbifer degradans 2-40
ORGANISM Microbulbifer degradans 2-40
Bacteria: Proteobacteria; gamma subdivision; Alteromonadaceae;
Microbulbifer.
REFERENCE 1 (bases 1 to 1860)
AUTHORS NCBI Microbial Genomes Annotation Project.
TITLE Direct Submission
JOURNAL Submitted (17-JUN-2004) National Center for Biotechnology
Information, NIH, Bethesda, MD 20894, USA
COMMENT  On Mar 7, 2003 this sequence version replaced gi:23027577.
Protein-coding genes were predicted using GeneMark program {(kindly
provided by M. Borodovsky). Functional annotation is based on CDD
(Conserved Domain Database) and COG (Clusters of Orthologous
Groups) assignments, it has not yet been subject to manual review.
DNA sequence and predicted proteins are available for BLAST at
http://www.ncbi.nlm.nih.gov/sutils/genom_table.cgi.
URL - hitp://www.jgi.doe.gov
Contact: Paul Richardson
microbes@cuba.jgi-psf.org.
COG assignment was automatically updated on Sep 23, 2003.
FEATURES Location/Qualifiers
source 1..1860
Jorganism="Microbulbifer degradans 2-40"
/mol_type="genomic DNA"

Istrain="2-40"
Idb_xref="taxon:203122"
gene 1..1860
‘ /gene="Mdeg1453"
CDS 1.1860

/gene="Mdeg1453"

/codon_start=1

ltransl_table=11

Iproduct="COG3693: Beta-1,4-xylanase"

/protein_id="ZP_00066073.1"

/db_xref="Gl1:23027635"

/db_xref="COG:COG3693"
ftranslation="MIKLRQSIHGALARTVGIISISTGLVLAAQTASAACEYTVTNSW
GSGFTASIRITNDTGSAVNGWAVNWQYANGNRVTNSWNATLSGNNPYSASNIGWNGGH
QPGQSVEFGFQGTANGAAETPAVTGAVCATGSSSSSSSSSSSSSSSSSSSSSSSSSSS
SSTSSSSSSSSSSSSGANCVEMCKWYQDAPRPLCNNQNSGWGWENNQSCIGRATCESQ
PSNAGGVVNSCPSSSSSSSSSSSSSSSSSSSSSSSSSSSTSSSSSSTSSTSSSSSSSS
GSAANLYTLADFPIGVAVTAGNESRSFLSIAAKEATVKKHFDQITAGNIMKMSYLHPS
ENSYTFSQADAMVNWANSNGVSVHGHTFIWHSDYQVPNWMNNYSGNFASMMOTHVTTI
ADHFEGRVVSWDVVNEAIDESQSSCYRNSLFYQRLGKAYIANAFRAARAADPSVELYY
NDYDTEGGNANKLNCLLQLVDDLQANNVPIDGVGFQMHVQIDWPSTSNIAAAFQAIVD
RGLKVKITELDVPINNPYGSGSFPQYSTYTSQAAALQKARYKSIVKTYLTVVPAHLRG
GLTVWGIWDGDSWLLDFDNRQGADDWPLLFSGPANGPYVEKEAFYGVAEALTE"

gene complement(336..488)
/gene="Mdeg1454"
CDS complement(336..488)

/gene="Mdeg1454"
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/codon_start=1

ftrans|_table=11

Iproduct="hypothetical protein"
" Iprotein_id="ZP_00066074.1"

/db_xref="Gl:23027636"
Jftranslation="MLDELLDELELLLELELLDEELELELEELDPVAHTAPVTAGVSA

APLAVP"

gene complement(558..868)
/gene="Mdeg1455"

CDS complement(558..869)

/gene="Mdeg1455"
/codon_start=1
ftransi_table=11
Iproduct="hypothetical protein"
Iprotein_id="ZP_00066075.1"
/db_xref="G1:23027637" :
ftranslation="MGKSAKVYKFAAEPLELELLEEVELVLDELELVDELELLDELEL
LDELELEELEELLELDGQLFTTPPALDGCDSHVARPIQLWLFSQPQPLFWLLHKGRGA
g
ORIGIN .
1 atgatcaagc tacgtcaatc tatccacgge gecttggege gtaccgtgag cataataagt
61 ataagcaccg gacttgtact cgcagcgcaa actgcaagtg cagcectgtga atacaccgta
121 accaattcgt ggggttcggg ttttaccgcg agtattcgca taacaaacga taccggtage
181 gcagtaaacg gttgggcggt taactggcaa tacgctaatg gcaaccgtgt aacaaatica
241 tggaacgcta cgcetgtetgg caataaccct tatagegeca geaatattgg tiggaacgge
301 ggtattcaac ctgggcagtc ggtggaattt ggttttcaag gcacggctaa tggegeggea
361 gaaacaccag cggtaacggg ggctgtatgt gctacagggt ctagctcttc cagctcaagc
421 tctagttctt cgtctagcag ctetagttct agcageagtt cgagttcate gagtagctcg
481 tctagcactt caagctegtc atctageage tettccagtt catcgggege aaactgtgta
541 gaaatgtgta agtggtatca agatgcgect cgecctttat gcaataacca aaatagtggt
601 tggggttgog aaaacaacca aagttgtatc ggccgagcaa cgtgegaate gcaaccgtct
661 aatgcgggatg gggtggtaaa tagttgtceg tetagttcta geagetette aagttcotet
721 agttcgagct cgtctagcag ttcaagcteq tctageagtt caagetegte tactagttct
781 agttcatcaa gcacaagttc tacttcttca agtagttcta getctagegg ttetgctgea
841 aacttatata ccttggcaga tttccccatt ggegttgetg taactgcggg taatgagage
901 cgtagctttt tatctattgc tgcgaaagag gcaactgtta aaaaacactt cgaccaaatt
961 acagccggta acattatgaa gatgagttac tigcacccat ccgaaaatag ctacaccttt
1021 agtcaagegg atgccatggt taactgggea aatagcaacg gegtaagtgt gcacggccat
1081 acttttattt ggcattccga ttaccaagta ccaaattgga tgaataatta cageggtaat
1141 titgcgtcta tgatggatac ccacgtaacc actattgeeg atcattttga aggccgagta
1201 gtaagctggg atgtggtaaa cgaagctatc gatgagagcec aatctagttg ttatcgcaac
1261 tetttgtttt accagegttt aggtaaagcet tatattgcca atgegttceg cgeggeccga
1321 gcagcagacc ctagcgtaga gttgtattac aacgattacg ataccgaagg tggcaatgcce
1381 aataagttaa attgctigtt gcaattagtc gatgacttgc aagcgaacaa tgtgcctate
1441 gatggtgtgg gctttcaaat gcacgtgcaa attgattgge ccagcaccag caatattget
1501 gcggctttce aagctattgt ggatcgeggc ttaaaggtaa aaattactga gctggatatg
1561 cctattaata acccttatgg cagtggttca ttcccgcaat attcaactta cacgtcacaa
1621 gcegetgegt tgcaaaagge gegttataaa tccattgtaa aaacctactt gactgttgtg
1681 ccagcgceatt tgcgeggggg cttaaccgta tggggtatat gggatggtga tagetggtty
1741 ttagattttg ataatcgtca aggcgctgat gattggccgc tattatttag tggcccagcet
1801 aatggccect atgtagaaaa agaagcattc tatggegtgg cagaggegcet tacagaatag
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LOCUS  NZ_AABI02000001 1413 bp DNA linear BCT 23-SEP-2003
DEFINITION Microbulbifer degradans 2-40 Mdeg_1, whole genome shotgun sequence.
ACCESSION NZ_AABI02000001 REGION: complement(468091..469503)
VERSION NZ_AABI02000001.1 GI:28878301
KEYWORDS WGS.
SOURCE  Microbulbifer degradans 2-40
ORGANISM Microbulbifer degradans 2-40
Bacteria; Proteobacteria; gamma subdivision; Alteromonadaceae;
Microbulbifer.
REFERENCE 1 (bases 1to 1413)
AUTHORS NCBI Microbial Genomes Annotation Project.
TITLE Direct Submission
JOURNAL  Submitted (17-JUN-2004) National Center for Biotechnology
information, NIH, Bethesda, MD 20894, USA
COMMENT  On Mar 7, 2003 this sequence version replaced gi:23026153.
Protein-coding genes were predicted using GeneMark program (kindly
provided by M. Borodovsky). Functional annotation is based on CDD
(Conserved Domain Database) and COG (Clusters of Orthologous
Groups) assignments, it has not yet been subject to manual review.
DNA sequence and predicted proteins are available for BLAST at
hitp://www.ncbi.nlm.nih.gov/sutils/genom_table.cgi.
URL -- http://www.jgi.doe.gov
Contact: Paul Richardson
microbes@cuba.jgi-psf.org.
COG assignment was automatically updated on Sep 23, 2003.
FEATURES Location/Qualifiers
source 1..1413
lorganism="Microbulbifer degradans 2-40"
/mol_type="genomic DNA"

Istrain="2-40"
/db_xref="taxon;203122"
gene 1..1413
/gene="Mdeg0345"
CDS 1..1413

/gene="Mdeg0345"

/codon_start=1

ftrans|_table=11

/product="COG3693: Beta-1,4-xylanase"

/protein_id="ZP_00064983.1"

/db_xref="G|:23026497"

/db_xref="COG:COG3693" _
/translation="MNCTRRNIVKAGLLGSAFVALPAVARALPGLATKFRDQFYVGTA
VSARSLNTPSGAFAATVAHQFNALTAENAMKPALLQPQMGEWRWQDADAIVRFAEQHQ

MLMHGHTLVWHSQTPDWFFQNKQGEPADKATLYRRQEEYINAVVGRYKGRVHSWDVVN

EAEDEGKGWRKSHWYNICGPEFMERAFRLAHAADPKAHLCYNDYNMHLPQKREFLVKL
FKDYIKRGVPIHGVGLQGHVGLDYPSLDELEKTIVAMADLGLKVHITELDVDVLPAPW
QLASADISTKFEYDKSLNPYVDGLXXXXXXXXXXXKXXKXXXIKIKX XXX XXX XX XX XXX
P00 0000000000000 0000000000 00000000000000 0000 0000000000000
1 0.000.9.0.0.00000000000000 000000000 0000000000 0000 00000000000094
XXXXXXXTMYKMRLPAKILA"
ORIGIN
1 gtgaatigta cgcgtaggaa tatagtaaaa gcaggecttc tiggctcgge attcgtegec

61 ctgcctgeeg tggegegege getgectgga ttggecacga aatttcgega teagttttac

121 gtgggcactg cggttagtge gegeteactt aatacgccca geggegegtt tgcagecact

181 gtcgcgeate aattcaatge actaaccgct gaaaacgcca tgaageceegc cttacttcaa

241 ccacaaatgg gggagtggcg ctggcaggat gecgatgeca ttgtgagatt tgecgageag
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- 301 catcagatgc taatgcatgg tcacaccctt gtgtggcatt cgcaaacgcc agattggttc

361 ttccaaaaca agcagggcga accggcagac aaagcaaccce tataccgcag gcaagaggag

421 tatatcaatg ccgtagttgg gcgctataaa gggcgggtac actcgtggga tgtggtgaat

481 gaagcagaag atgagggtaa aggctggcge aagagcecact ggtataacat ttgtgggeca

541 gagtttatgg aacgagcctt tcgcttaget cacgcagegg acccaaaagce acacttatgt

601 tacaacgatt acaatatgca cttgccgcaa aagcgegaat tittggttaa gttattcaaa

661 gactacatta agcgcggegt gectattcac ggegtagggt tgcaggggcea tgtgggctta

721 gactacccct cgctggacga gttggaaaaa accatcgtgg ccatggecga tttaggtcta

781 aaagtacaca ttacagaatt ggatgtagat gtattacccg cgccatggcea actagctage

841 gcagatataa gtactaaatt cgagtacgac aaaagcttaa acccgtacgt tgatggtttg

901 cnnnnnnnnn nNNNNNNNNN ANNNNNNNNN NNNANNRNNN NNNNRNNNNN NNARNANNRNN
861 nnnnnnnnnn NhNNRNNNNN NNNNNNNNNN NNNNNANNNN NNNNNNNRNNN NNANRNNNNN
1021 nnnnnnnnnn nnNNNANNNN NRNNNNANNN NNNNNNNNNN NANNRRNNNA NNNNNNRNNN
1081 nnnnnnnnnn nnANNNNNNN NNNNNNNNNN ANNNNNNANA NRNNARNNNN NANNNRNNNN
1141 nnnnnnnnnn nNNNNNNNN NNNNNNNNNN NNNNNNNNNA ARNNNANNNN RNNNNANNNN
1201 nnnnnnnnnn nnANNNNNNN NNNARNANAN NNNNRNNNNN ANANNNNNNNR NANNANNNNN
1261 nnnnnnnRnnn nNNNNANNNN RNNNNNNNNN RNNNNNNNNN NRANANNNRNA RRNNRNANNN
1321 nnnnnnnnnn NNNANNNNNN NANNNNNANN RNNNNNNNNN NNNNRNNNNt gactatgtac
1381 aaaatgcgcet tgccecgegaa aatattaget taa
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LOCUS  NZ_AABI02000016 3561 bp DNA linear - BCT 23-SEP-2003
DEFINITION Microbulbifer degradans 2-40 Mdeg_16, whole genome shotgun
sequence.
ACCESSION NZ_AABI02000016 REGION: 34542..38102
VERSION NZ_AABI02000016.1 Gl:28878286
KEYWORDS WGS.
SOURCE  Microbulbifer degradans 2-40
ORGANISM Microbulbifer degradans 2-40
Bacteria: Proteobacteria; gamma subdivision; Alteromonadaceae;
Microbulbifer.
REFERENCE 1 (bases 1to 3561)
AUTHORS NCBI Microbial Genomes Annotation Project.
TITLE Direct Submission
JOURNAL Submitted (17-JUN-2004) National Center for Biotechnology
Information, NIH, Bethesda, MD 20894, USA
COMMENT  On Mar 7, 2003 this sequence version replaced gi:23028824.
Protein-coding genes were predicted using GeneMark program (kindly
provided by M. Borodovsky). Functional annotation is based on CDD
(Conserved Domain Database) and COG (Clusters of Orthologous
Groups) assignments, it has not yet been subject to manual review.
DNA sequence and predicted proteins are available for BLAST at
htp://www.ncbi.nim.nih.gov/sutils/genom_table.cqi. ‘
"URL - hitp://www.igi.doe.gov
Contact: Paul Richardson
microbes@cuba.jgi-psf.org.
COG assignment was automatically updated on Sep 23, 2003.
FEATURES Location/Quaiifiers
source 1..3561
Jorganism="Microbulbifer degradans 2-40"
Imol_type="genomic DNA"

Istrain="2-40"
ldb_xref="taxon:203122"
gene 1..3561
/gene="Mdeg2637"
CDS 1..3561

/gene="Mdeg2637"

Icodon_start=1

ftrans|_table=11

[product="COG3693: Beta-1,4-xylanase"

/protein_id="ZP 00067229.1"

Idb_xref="G1:23028853"

/db_xref="COG:COG3693"
Jtranslation="MLRSTQSTPIVKRKISAYVGWGLCVLLSVCTASISWAGNPIVSH
VYTADPAARVINGRAYVMVTHDQDNQNDYGGLIDYYLFSSDDMVNWQDHGIVWNSRTD
SSWASLAYAPDFIERNGKYYLYFPNGANSIGVAVADSPEGPYTDPLGRPLVDRNTPNA
NVDWLFDPGVFIDDDGQAFLYFGGGADGTARVIRLNNDMISTSGAAISIDVPNFFEAL
YMHKRNGIYYLSYSTNPSAGMSIDYMTSNNPTSGFTHRGTILPNPWENNSNNNHQSII
EFNNEWYIFYHNRAVANTRGDSTFSRSINVDRLYYNSDGSIREVNASSIGVPAVRNVN
AFSINQAETFDQEGGIETEPSSEGTLNIQMGPGDWVKVANVDFGNGATQFNARVASAI
DNSKLEINLGSLSNTPHASLEITNTGGWQNWQTQSTSFNAITGVHDVYLRGTSGHNLN
WFEFEGENNGGSSQLTVELEDLASQSLFAPLSVRSDNMANNGAYIEWSNDGSNQILSV
ASEQSQGQISVPFTLSQASDVEFNVRVNLANGNDDSFYYKLNSNSWQTFNNQATTGWQ
VLTPNTFTGLSPGNHILTLLRREDGAKLDTLTLVASAGSIQTNNSSSSSTSSSSSTTS
SSSTSSSSSSGAAPTGNVTYSINVTNDWQSGYCAELTVTNNTNNALQWQASVSMSDSV
DSMWNASWSQSGNILNVSGVEWNNTLQAGQSQSGIGFCATRASSSSSSSTTSSTSGST
SSSSSSGGYTVPSNNFAVNGGVENNLQSWGATAGSVTRSTEQRYSGNASARITNRAEN
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WHGLTFSVGELTQGNLYEVAVWVKLAAGSADTPITLTAKRQNDSDDSTYNEYTGIVTT
IANDSEWVLLHGQYTQTGTAFEHFIIESESDSVSFYADEFSIGGEVTPKNEVGFFVGN
ITTNGNVRNDFTQYWDQLTPENEGKWGSVERTRDVYDWSGLDRAYNYAKQNNIPFKQH
TMVWGSQQPNWIDSLSPAEQAAEIEEWIRDYCARYPDTEMIDVVNEATLGHAPANYAA
SAFGNNWIIRSFELTRQYCPNSILILNDY NVLSWNTQEFIQMATPAVNAGVVDAIGLQ
AHGLADWSLSDLETKLNQVAALGLPIYISEYDIEKTNDQEQLRVMQTQFPLFYNHPSV
KGITWGYVVGATWRDGTGLLHSNGTPRPALTWLMDYLNR"
ORIGIN
1 atgttgcgaa gcacccaatc aacaccceatt gttaagcgaa agatttctgc ctatgtaggt

61 tggggtctgt gegtgttact tagegtetge acggectega tetettggge aggtaacect

121 attgtgtctc atgtatatac cgcagaccct gctgcacggg taataaacgg aagagcctat

181 gtaatggtta cccacgatca ggataaccaa aatgattacg gtggtttgat tgattactac

241 ctgttctcat cggacgatat ggttaattgg caagatcacg gtattgtgtg gaattctcga

301 acagacagta gttgggccag tcttgcttac gccceagatt ttatcgageg caatggaaag

361 tactacctgt actttcccaa cggcgcaaac tetattggtg tcgetgtgge cgatagecct

421 gagggccecct atactgatce actcggtagg ccgetgatty accgeaatac ccccaatgec

481 aatgttgact ggctgttcga tcceggtgta tttattgatg acgacggaca agcctttttg

541 tactttggtg gaggcgcetga tggaaccgeg cgegttatte gtttaaataa cgacatgata

601 agtaccagtg gtgcagccat aagtattgac gtacctaact tctttgaage gctatacatg

661 cataagcgca acggcattta ctacttatce tactcgacca accecagege ggggatgage

721 atagattaca tgacgagtaa taaccctacc tcagggttca cccatcgegg caccattttg

781 cccaaccctt gggaaaataa ttccaataac aaccaccagt caattattga atttaataac

841 gaatggtaca ttttttacca caatagagct gtcgcaaata cgcggggega tagtaccttt

901 tccegetcta ttaacgtgga tegtctttac tacaattceg acggceagtat tcgagaagta

961 aatgccagtt caataggtgt acccgeggta cgtaatgtta atgctitttc cataaaccaa

1021 gcagaaacat tcgatcaaga aggtggcata gaaactgage cgtcttctga aggtaccttg

1081 aatattcaga tgggcccagg agattgggta aaagttgeta acgtegattt tggtaacggc

1141 gccacacaat ttaacgctcg agttgctage geaatcgata attcaaagct ggaaattatt

1201 ttaggcagtc tcagtaatac ccegcatgece tcgetcgaaa ttaccaacac aggcgggtgg

1261 caaaattggc aaacacaaag cacaagtttt aatgcaataa ctggtgttca cgatgtatac

1321 ctgcgeggta ctictgggea caacctaaat tggtttgaat ttgaaggcega aaataatgga

1381 ggaagcagtc agctaacggt tgagttggaa gacttggctt cgcaatctet ttttgcteee

1441 cttagcgtac getccgataa catggetaat aacggegett acattgaatg gagtaatgat

1501 gggagcaatc agattctcag tgtggccage gageaatege aaggccaaat cagtgtccca

1561 tttactctat cgcaagcette cgatgtcgaa tttaacgtac gegtgaatct tgctaatggc

1621 aatgatgatt cgttttatta caagctaaac agtaatagct ggcagacttt taataatcaa

1681 gctaccactg gttggcaggt gctcacgece aacaccitca ctggtcttag ccctgggaat

1741 cacatictta ctctacttcg gcgtgaagat ggcgecaaat tagatacect cacgttggta

1801 gccteegegg geagtattca aaccaataac agetcatcaa gttctacctc cagcagtagt

1861 tcaacgacta gctcaagttc aaccagetcg agtagttect ctggegecge gecaactggt

1921 aacgttactt actctataaa tgttactaac gactggcaaa gtggttattg tgcggagctt

1981 accgttacca ataacacgaa caacgctctg cagtggcaag ctagtgttte tatgagcgat

2041 agtgtcgaca gtatgtggaa tgctagetgg tcgcagageg ggaacatact taacgtaagce

2101 ggggtagagt ggaataatac gttgcaagca gggcaaagcc agagtggcat aggattttgt

2161 getacacgtg ccagctegtc ttectccage tetacaacaa gttctactte cggttccaca

2221 tcaagctcta gttcatcggg aggctatacc gttccgagta ataatttcge agtcaatggt

2281 ggtgtagaaa acaacctgca gagctgggge gcaacggegg gttcagtaac acgttctact

2341 gaacaacgtt atagcggaaa cgcaagcgeg cgtataacaa atcgagcaga aaactggcac

2401 ggtttgacgt tcagtgttgg tgagcttacg caaggcaacc tgtacgaagt tgcggtatgg

2461 gtaaaacttg cggcaggcag tgcggacaca cctattacge ttaccgccaa acgacaaaat

2521 gatagcgacg attccactta taacgaatat accggcatag tcacgaccat tgctaacgat

2581 tctgaatggg tgctgetgeca cgggeaatac actcaaactg gcacagcgtt tgagcatttt

2641 attatcgagt cagaaagcga tagcgtaagt ttttatgceg atgagtttic tattggtgga

2701 gaggtcacge ccaaaaacga agtgggattt tttgtgggta acattaccac taatggcaat

2761 gtgcgcaatg attttactca gtactgggat caactaacac cagaaaatga aggaaagtgg

2821 ggttcggtag aacgcactcg tgatgtgtat gattggagtg gactagacag agcctataac
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2881 tacgccaaac aaaataatat tccgtttaaa cagcatacta tggtgtgggg tagccaacag
2941 cccaactgga ttgattcget cagcccagea gaacaggetg cagagataga ggagtggata
3001 agagattatt gtgcgcgceta tcetgatact gaaatgattg atgtggtaaa cgaagcaacg
3061 ctgggccatg ctectgetaa ctacgeggeg agtgegtity gcaataattg gatcattegt
3121 tegttcgagc ttactcgtca atattgtcct aacagcattt taatattgaa cgattacaat

3181 gttttaagtt ggaacactca agagtttatc cagatggcta ctceggetgt caatgcagge
3241 gttgtagatg caattggatt acaagcacac ggcttagegg attggtcttt aagtgattta
3301 gaaaccaaac taaaccaggt tgcggcattg ggtttaccca ttatatatc cgaatacgat
3361 atagaaaaaa ctaacgacca agaacagctg cgcgtaatge aaactcagtt cccgetgtit
3421 tataaccatc catcggtgaa aggcattact atttgggggt atgttgttagg ggctacttgg
3481 cgcgatggga cgggattgtt gcacagtaac ggaacaccca gaccggceact tacttggtta
3541 atggattact tgaatagata g
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LOCUS  NZ_AABI02000019 2013bp DNA linear BCT 23-SEP-2003
DEFINITION Microbulbifer degradans 2-40 Mdeg_19, whole genome shotgun
sequence. ,

ACCESSION NZ AABI02000019 REGION: complement(13709..15721)
VERSION NZ_AABI02000019.1 GI:28878283
KEYWORDS WGS.
SOURCE  Microbulbifer degradans 2-40
ORGANISM Microbulbifer degradans 2-40
Bacteria; Proteobacteria; gamma subdivision, Alteromonadaceae;
Microbulbifer.
REFERENCE 1 (bases 1 to 2013)
AUTHORS NCBI Microbial Genomes Annotation Project.
TITLE Direct Submission
JOURNAL Submitted (17-JUN-2004) National Center for Biotechnology
information, NIH, Bethesda, MD 20894, USA
COMMENT  On Mar 7, 2003 this sequence version replaced gi:23029085.
Protein-coding genes were predicted using GeneMark program (kindly
provided by M. Borodovsky). Functional annotation is based on CDD
(Conserved Domain Database) and COG (Clusters of Orthologous
Groups) assignments, it has not yet been subject to manual review.
DNA sequence and predicted proteins are available for BLAST at
http://www.ncbi.nim.nih.gov/sutils/genom_table.cgi.
URL -- http://www.jgi.doe.gov
Contact: Paul Richardson
microbes@cuba.jgi-psf.org.
COG assignment was automatically updated on Sep 23, 2003.
FEATURES Location/Qualifiers
source 1..2013
Jorganism="Microbulbifer degradans 2-40"
/mol_type="genomic DNA"

Istrain="2-40"

/db_xref="taxon:203122"
gene - 1.2013

/gene="Mdeg2869"
CcDSs 1..2013

/gene="Mdeg2869"

Icodon_start=1

ftrans!_table=11

/product="COG3693: Beta-1,4-xylanase"

/protein_id="ZP_00067456.1"

/db_xref="G|:23029095"

/db_xref="COG:COG3693"
/translation="MVIITMKAGLLLRILLTVLALNMLAACGGSSSNTKEPVTQPEPE
PEQQPEPEPEPEPEPEPEPEPEPEPEPEPEPEMEPQPEPQAPPAGGVSIIDTN PNNAS
FWAGSNNGDVGSRAVIDVDHPEFSQATRITVSNPASDYWNGQLSFPLNASVAAGDVVL
VRLYMRSVENTYESGASFTTVFIEDNIDFTKFLNREITAAQDWVEYYLPAEITDNHAT
GEVGLRIGFGAGPRAQVFDIGGVELLHYTNTDISAMPSTRPSYEGREPDAAWRTAAAE
RIEQHRKGDFELTVVDDGNPIANATIDVDFQKHAYHFGSVTVGHLLMGTSEDSAIYRE

KVLELFNQSGPENDLKWGPWEGEWGNNFNQTQTLNGLQWLRDNGLYTRGHVMVWPSKR
NLPNLMQQYLPEGDPASANPEAKQVVLDHIDDIATATANYLDEWDVLNEPYDNHYLMD
AFGDSVMVDWFNRARTNLPAHGLYINDYSILSAGGRNFAHQEHYTNTIQYLVDNNAPI
TGIGLQSHFGDSPTAITRIYEIIDQYSTAFPQLDIRATEFDVSTTDEDLQADFTRDFL
TIFESHPKTVGVQLWGFWANAHWYPNAALYDADWREKPNALAWKEQIFNEWWNDFDGT
TNAQGKFDERGFYGDYQVTVTVGEEQQIFTFSLVKGGEQNFSFEWQ"

ORIGIN
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1 atggtcataa taactatgaa agccggttta cttctacgca tcctattaac tgtactcgeg

61 ctcaatatgc ttgccgeatg tggeggtagt tctagcaata ccaaagaacc cgttacceag
121 ccggaaccag agccagagca gcagcecagaa ccagaaccag agccagagcec agagecagag
181 ccagaaccag agccagaacc agagccagaa ccagagccag agcectgaaat ggaaccgeag
241 ccagagccac aagcgecgece tgcaggtggt gtatctatca ttgataccaa ccccaacaat
301 geatcgtttt gggcaggcte aaacaatggt gatgtgggca gtagggctgt tatagatgtc
361 gatcaccceg aatttagcca agcgacgegce ataaccgtaa gcaaccecge tagecgactat
421 tggaatggtc agctctectt cccgettaat gcgagtgtgg cggcggggaa tgtagtatta
481 gtgcgtttgt acatgcgcete ggtggagaat acttacgaat cgggtgctag ttttactace
541 gtatttattg aagacaacat cgactttact aaatttttaa accgcgaaat aaccgecgeg
601 caagattggg tagagtatta cctacccgca gaaattaccg ataaccatgc aaccggtgaa
661 gtgggcttge geattggett tggegetgge cctagggege aggtgtttga tattggegat
721 gtagagctat tgcattacac caatactgat ataagcgcta tgcctagtac acgcccaagt
781 tacgaaggcc gegagecaga tgecgeatgg cgtacagegg cggcagageg aattgageag
841 caccgcaaag gcgactttga gctaacagta gtggacgatg gcaaccctat cgccaatgec
901 accatagatg tagattttca aaaacacgcc tatcattttg gctcggtaac tgttggccat
961 ctattgatgg gcaccagtga agatagcgcc atttaccgcg aaaaagtgct cgagctattt
1021 aaccaaagtg gcccagaaaa cgatttaaag tggggcccat gggaaggega gtggggeaac
1081 aattttaacc aaactcaaac cctaaacggc ttgcagtgge tgcgcgataa cggectgtac
1141 acacgtggcc atgtaatggt ttggccttct aagcgcaact tgccaaactt aatgcageaa
1201 tatttaccag aaggcgacce cgccagegece aacccagaag caaaacaagt ggtgetggat
1261 cacatcgatg atatagcaac cgcaacagct aattatttag atgagtggga tgtactaaac
1321 gagccttacg acaaccacta tttaatggat gectttggeg atagtgtaat ggtggattgg
1381 tttaatcgeg cgcegtactaa cctgectgeg cacggtttgt acataaacga ttacagtatt
1441 ttatctgcgg gegggegeaa ttttgetcac caagaacact acaccaacac gattcaatat
1501 ttggtcgata acaacgcacc catcaccggt ataggtttgc aaagtcactt tggcgactcg
1661 cctacagcca ttacgcgtat ttacgaaatt attgatcaat acagtaccge gtttcegeag
1621 ttagatattc gcgcaacgga atttgacgta agtacaacag atgaagacct gcaggcagat
1681 tttacccgeg acticttaac gatattcttt agccacccta aaacagtggg tgtgcagttg
1741 tggggttttt gggcaaatgc acattggtac cctaatgcag cgctttatga tgcegattgg
1801 cgagaaaagc ccaatgcact agcttggaaa gagcaaattt ttaacgagtg gtggaacgac
1861 tttgacggca cgaccaacgc acagggtaaa tttgatgaac gcggttttta cggegattac
1921 caagtaactg taaccgtagg tgaagagcag caaattttta cctttagect agttaaagge
1981 ggcgaacaaa actttagttt tgagtggcaa tag
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LOCUS NZ_AABI02000014 828 bp DNA linear BCT 23-SEP-2003
DEFINITION Microbulbifer degradans 2-40 Mdeg_13, whole genome shotgun
sequence.
ACCESSION NZ AABI02000014 REGION: complement(14092..14919)
VERSION NZ_AABI02000014,1 G|:28878288
KEYWORDS WGS.
SOURCE  Microbulbifer degradans 2-40
ORGANISM Microbulbifer degradans 2-40
Bacteria; Proteobacteria; gamma subdivision; Alteromonadaceae;
Microbulbifer.
REFERENCE 1 (bases 1to 828) :
AUTHORS NCBI Microbial Genomes Annotation Project.
TITLE Direct Submission
JOURNAL Submitted (17-JUN-2004) National Center for Biotechnology
information, NiH, Bethesda, MD 20894, USA
COMMENT  On Mar 7, 2003 this sequence version replaced gi:23028504.
Protein-coding genes were predicted using GeneMark program (kindly
provided by M. Borodovsky). Functional annotation is based on CDD
(Conserved Domain Database) and COG (Clusters of Orthologous
Groups) assignments, it has not yet been subject to manual review.
DNA sequence and predicted proteins are available for BLAST at
http://www.ncbi.nim.nih.gov/sutils/genom _table.cqgi.
URL -- hitp://www.jgi.doe.gov ‘
Contact: Paul Richardson
microbes@cuba.jgi-psf.org.
COG assignment was automatically updated on Sep 23, 2003.
FEATURES Location/Qualifiers
source 1..828
forganism="Microbulbifer degradans 2-40"
/mol_type="genomic DNA"

[strain="2-40Q"
/db_xref="taxon:203122"
gene 1..828
/gene="Mdeg2305"
CDS - 1..828

/gene="Mdeg2305"
/codon_start=1
ftrans|_table=11
/product="hypothetical protein"
/protein_id="ZP_00066908.1"
/db_xref="GI:23028515"
/translation="MNIKTFFPALIASVFLLINASTGYAASITKTLCNPADSDNGYGA
GTFNGKFYSWFELSQEDITDCDTKIGFYNETNRHFRVEWNVAQSWGEDAIGGMGWSSG
SRDRKIGYNVGQLTTNSSIQKALVAMYGWSCSTSGGNQISQEYYVVDTWDGGKFVPWD
ENANNGNGAPAQSVGTVSANGATYDVYKVRRNGAQYCFNGSSRSFDQFWSVRRTPRAI
NGNRNMDFRPHANRWDNSDLGFKVDGLSSGYQILAVEIFGDANLRHKGAADITLWPR"
ORIGIN
1 atgaacataa aaacatictt ccccgeactt attgcaagtg tatttttatt aattaacgec

61 agcactggct atgcagcaag cattaccaaa acgctttgca acccagcecga ttcegataac

121 ggctacggtg caggaacctt caatggcaaa ttttattctt ggtttgagtt aagccaagaa

181 gacattaccg attgcgatac aaaaattggt ttttacaacg aaaccaatcg acactttagg

241 gtggagtgga atgttgctca atcttgggga gaagatgcaa ttggtggaat gggttggage

301 tctggctcga gagatagaaa aataggttac aacgttggee aacttacaac taattettct

361 attcaaaaag cattggttgc tatgtatggc tggtcttget ctaccagtgg tggcaaccaa

421 atatcacaag aatattatgt agtggataca tgggacggcg gcaagtttgt gecttgggat

481 gaaaacgcaa ataatggcaa cggtgctcca gcacagagtg taggaacagt tagcgctaat
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541 ggtgcaacat acgatgttta taaggticgc cgcaacggtyg cgcaatattg ttttaatgge
601 agcagccgct cgtttgatca gttttggagt gtgegtagaa cgectagage gattaacgge
661 aaccgtaata tggattttcg cccgcacgece aaccgetggg acaacagtga cctaggtttt
721 aaagttgacg ggttaagcag cggttaccaa attttagcgg ttgaaatatt tggtgatgeg
781 aacctaagac ataaaggtgc agcagatatt actttatggc cacgctaa
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~ Locus

NZ_AABI02000010 2304 bp DNA linear BCT 23-SEP-2003

DEFINITION Microbulbifer degradans 2-40 Mdeg_14, whole genome shotgun
sequence.
ACCESSION NZ AABI02000010 REGION: 110928..113231

VERSION

NZ_AABI02000010.1 GI:28878292

KEYWORDS WGS.

SOURCE

Microbulbifer degradans 2-40

ORGANISM Microbulbifer degradans 2-40
Bacteria; Proteobacteria, gamma subdivision; Alteromonadaceae;
Microbulbifer.
REFERENCE 1 (bases 1 to 2304)
AUTHORS NCBI Microbial Genomes Annotation Project.
TITLE Direct Submission
JOURNAL Submitted (17-JUN-2004) National Center for Biotechnology
Information, NIH, Bethesda, MD 20894, USA
COMMENT  On Mar 7, 2003 this sequence version replaced gi:23028613.
Protein-coding genes were predicted using GeneMark program (kindly
provided by M. Borodovsky). Functional annotation is based on CDD
(Conserved Domain Database) and COG (Clusters of Orthologous
Groups) assignments, it has not yet been subject to manual review.
DNA sequence and predicted proteins are available for BLAST at
http://www.ncbi.nlm.nih.gov/sutils/genom table.cgi.

URL -- hitp://www.jgi.doe.gov

Contact: Paul Richardson

microbes@cuba.jgi-psf.org.

COG assignment was automatically updated on Sep 23, 2003.

FEATURES

source

gene

CDS

Location/Qualifiers
1..2304
Jorganism="Microbulbifer degradans 2-40"
/mol_type="genomic DNA"
Istrain="2-40"

. /db_xref="taxon:203122"

1..2304
/gene="Mdeg2474"
1..2304
/gene="Mdeg2474"
/codon_start=1
ftransl_table=11 ,
Iproduct="COG0726: Predicted xylanase/chitin deacetylase”
/protein_id="ZP_00067071.1"
/db_xref="G1:23028683"
Idb_xref="COG:COG0726" :
Jtranslation="MKSINVCGRRLKQALAAIATAAATLWFTPVDAQTLTSNQTGTHG

GYYYSFWTDSAGTVSMTLGNGGNYSSSWSNTGNWVGGKGWQTGGRKTVNYSGTENPSG

NGYLTLYGWTQNPLIEYYHESWGTYRPGESGTYYGTVNTDGGTYDIYRTQRVNQPSI
EGTATFYQYWSVRQQKRVGGTITTGNHFDAWASHGLNLGTHNYMVMATEGYQSSGNSN
ITVSEGSGSSSTSSSSSSTGGPSGTNIVVRAQGYSGQEHINLIGGNVVADWTLSTSM
QDYTYTGNAAGDLQVEYDNDASGRDVELDYVYVNGEIRQAEDMEYNTATYSGECGGGS
YSQTMHCSGVIGFGDTSDCFSGNCNGASSTSSSSSSSSTSSSTSSGGNNNSGITVRAR
GTNGDEHINLIVGGNIVGNWTLTTSNQNYVYNGNASGDVEVQFDNDANGRDVILDYVI
VNGETRQAEDMEYNTATYSGSCGGGSYSETMHCSGEIGFGHTDDCFSGNCTSSSGTTG
SSGGTSSNNGTSSCNGYVGITFDDGPGNNTATLINLLQQNNLTPVTWENTGQNIAANT
GQFAQQKSVGEIQNHSYTHSHMLNWSYQQVRDELASTNQAIVNAGGATPTLFRPPYGE
TNSTINQAAQDLGLRVITWDVDSRDWDGASASAIANSANQLQNGQVILMHDASYNNTN
GAISQFAANLRARGLCAGKIDPSTGRAVAPSTNTGGNTGSNTGNGGNGGMCNWYGTSI
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PLCQTTNDGWGWENSQSCVSQNTCNSQ"
ORIGIN
1 atgaagtcaa tcaatgtatg cggcagacge ctcaagcaag ccctcgecagce aatagcaacc

61 gctgcagceaa ctetetggtt tacgecagtg gatgcacaaa ccttaacctc aaaccaaact
121 ggtactcatg gtggttacta ctattcctte tggaccgaca gtgctggceac tgtttetatg

181 acactcggca atggcggcaa ttacagttca tegtggagea ataccggtaa ctgggtggga
241 ggtaaaggct ggcaaacggg gggacgcaaa accgtaaact attccggtac gtttaacccc
301 tcgggcaatg gttatttaac cctctacggt tggacccaaa acceactcat tgaatactac

361 atcattgaaa gctggggceac ctatcgecca ggtgaaageg gaacctacta cggcaccgte
421 aacaccgatg gcggcactta cgatatttat cgcacccaac gegttaacca accgtcaatt
481 gaaggcactg caacgtttta tcagtactgg agtgttaggc aacaaaaacg cgtaggcggce
541 accataacaa ccggcaacca ttttgatgcg tgggegagte atggcecttaa cctaggcaca
601 cacaattaca tggtaatggc caccgaaggt tatcaaagta gcggcaactc caatattacc
661 gttagcgaag gcageggttc gagcagtact agttcgagta getctagcac cggtggecca
721 agtggtacca atattgttgt gcgcgcacaa ggtgtaageg gccaagaaca tatcaattta
781 attattggcg gtaacgtagt ggcagactgg acgctttcaa ccagcatgca agattacacc
841 tacaccggta atgccgcagg cgacctgcaa gtagaatacg acaacgatge tagtggtcge
901 gatgtagagc tagactatgt gtatgtgaat ggcgaaattc gtcaagcaga agacatggaa
861 tacaacaccg caacttacag tggtgaatgt ggtggcggtt cctattcgca aaccatgcac
1021 tgcagceggtg taattggcett tggcgatace agtgattgtt ttagcggeaa ctgtaatggt
1081 gcatcttcta caagttctag ttcgtctagt agctcaacca getctagcac aagetctgge
1141 ggtaacaata acagcggcat tactgttcge gcacgeggta ccaatggcga tgaacatatc
1201 aaccttattg ttggcggcaa tatagtagge aattggacge tcaccaccag caaccaaaat
1261 tatgtttaca acggcaatgc atctggtgat gtagaagtac aattcgacaa cgatgccaac
1321 ggtcgegatg ttattctcga ttacgtaata gtaaatggeg aaactcgecca agecggaagat
1381 atggaataca acacggcgac ctacagcggt tectgtggtg gtggetecta ttcggaaaca
1441 atgcactgca gcggcegaaat tggttttggt cacaccgacg attgctttag tggaaattge
1501 actagcagca gcggcacaac cggtagctct ggaggaacat caagcaataa cggtacaagt
.1561 agctgtaacg gttatgtagg tattaccttc gatgatggcc caggcaataa caccgctaca
1621 ttaataaact tactacaaca aaataactta accccagtaa cttggtttaa cacaggccaa
1681 aatattgctg ccaatacagg tcagtttgcc cagcaaaaaa gtgttggtga aattcaaaac
1741 cacagctaca cccattccea tatgcttaat tggagctatc aacaagttcg cgacgaacte
1801 gccagcacca atcaagctat tgtgaatgct gggggcgeaa cgccaactct attcegtceg
1861 ccttatggcg aaacaaactc caccattaat caagcggeac aagatttagg cctgegegta
1921 ataacctggg atgtagattc gcgcgattgg gatggcgcaa gegcettcage tattgecaac
1981 tcggctaatc agttgcaaaa cggccaagta attttgatge acgatgccag ctacaacaat
2041 accaacggag ccatatcaca atttgcagcc aatctaagag caagagggct atgtgcaggt
2101 aaaatagacc caagcactgg ccgegeagtt gcaccaagca caaataccgg cggcaacact
2161 ggcagcaata caggaaatgg cggtaatggc ggcatgtgta actggtacgg caccageatt
2221 ccattatgcc aaactaccaa cgacggttgg ggctgggaaa actcacaaag ctgegtttcg
2281 caaaatacct gtaactcaca ataa
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LOCUS  NZ_AABI02000001 1083 bp DNA linear BCT 23-SEP-2003
DEFINITION Microbulbifer degradans 2-40 Mdeg_1, whole genome shotgun sequence.
ACCESSION NZ AABI02000001 REGION: complement(131880..132962)
VERSION  NZ_AABI02000001.1 GI:28878301
KEYWORDS WGS.
SOURCE " Microbulbifer degradans 2-40
ORGANISM Microbuibifer degradans 2-40
Bacteria; Proteobacteria; gamma subdivision; Alteromonadaceae;
Microbulbifer.
REFERENCE 1 (bases 1to 1083)
AUTHORS NCBI Microbial Genomes Annotation Project.
TITLE Direct Submission
JOURNAL Submitted (17-JUN-2004) National Center for Biotechnology
Information, NIH, Bethesda, MD 20894, USA
COMMENT  On Mar 7, 2003 this sequence version replaced gi:23026153.
Protein-coding genes were predicted using GeneMark program (kindiy
provided by M. Borodovsky). Functional annotation is based on CDD
(Conserved Domain Database) and COG (Clusters of Orthologous
Groups) assignments, it has not yet been subject to manual review.
DNA sequence and predicted proteins are available for BLAST at
http://www.ncbi.nim.nih.gov/sutils/genom_table.cgi.
URL -- hitp://www.jgi.doe.gov
Contact: Paul Richardson
microbes@cuba.jgi-psf.org.
COG assignment was automatically updated on Sep 23, 2003.
FEATURES Location/Qualifiers
source 1..1083
forganism="Microbulbifer degradans 2-40"
/Imol_type="genomic DNA"

Istrain="2-40"
/db_xref="taxon:203122"
gene 1..1083
lgene="Mdeg0096"
CDS 1..1083

/gene="Mdeg0096"
fcodon_start=1
/trans|_table=11
/product="hypothetical protein"
Iprotein_id="ZP_00064735.1"
/db_xref="Gl:23026249"
ftranslation="MCLKINRCWVFVWLCICATTAHSETYVPADNDQYLYTGRIDFSD
IKAPSLSWPGTSIKANFTGEHLEVVLDDQNGKNFFNVIIDGNDRFPYVLEAKQGEHRY
LISSALSKGKHSVEIYKRTEGEEGATLFKGLWLADDSYLLKPPKRPKRRIEIYGDSIT
SGMGNEGADNGADHLGSEKNNYLAYGAITARNLNAELHTISQSGIGVMVSWFPFIMPQ
FYNQLSAVGNNDSIWDFKQWTPHVWINLMQNDSWLIDREKRLTPIPADAQRIAHYQA
FVQSIRAEYPKAQIICALGSMDATANEKWPNYVREAVKNMQDNGDNKIDTIFFEYIGY
GQHPRVAQHNANADKLTKFIKKKMKW"
ORIGIN
1 atgtgcctaa aaataaaccg gtgctgggtg tttgtttggt tgtgtatttg cgcaactact

61 gcccatagtg aaacctacgt acccgcagat aacgaccaat acctttatac cggecgtata

121 gattttagcg atataaaagc accctcgceta agetggeceg gcacaagtat aaaagccaac

181 tttaccggcg aacatttaga ggtagtgtta gacgatcaaa acggtaagaa tttttttaat

241 gtgattatcg acggtaacga tcgatttcct tatgtgctag aagctaaaca aggtgagceat

301 cgatatttaa tttcttctge gctaagcaag ggcaagceaca gegtagaaat ttataaacgt

361 acagaaggcg aagagggcgce aacgctattt aaagggcttt ggttagccga tgatagttat

421 ttattaaaac cccctaaacg cccaaaacge agaatagaaa tttatggtga ctcaattaca
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481 agcggtatgg gtaacgaagg cgcagataac ggcgecgacc atttgggctc cgaaaaaaat
541 aattaccttg cctatggggce tattaccgca cgcaatttaa acgecgagcet acataccatt

601 tcgcaaagcg gtattggggt aatggtaagt tggtttccgt ttattatgce geagttttac

661 aaccagctaa gtgctgttgg taataatgat tccatatggg actttaaaca atggacgecc

721 catgtagttg taataaacct aatgcaaaac gatagctgge taatagatag agaaaagcge
781 cttacgccaa ttectgcaga tgcacaacgce atageccatt atcaagegtt tgtgcaaage
841 attcgtgccg aataccccaa ggcgeaaata atatgcgcac tgggcagtat ggatgcaacce
901 gcaaacgaaa aatggccaaa ctacgtgcge gaagetgtaa aaaatatgca agataatggce
961 gataataaaa tcgatactat tttctttgaa tacatcgget acggccaaca ccegegegta
1021 gcgcaacaca atgcgaatge agataagtta actaaattta ttaagaaaaa aatgaaatgg
1081 tag
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LOCUS NZ_AABI02000001 2922 bp DNA linear BCT 23-SEP-2003
DEFINITION Microbulbifer degradans 2-40 Mdeg_1, whole genome shotgun sequence.
ACCESSION NZ AABI02000001 REGION: complement(296895..299816)
VERSION NZ_AABI02000001.1 Gl:28878301
KEYWORDS WGS.
SOURCE  Microbuibifer degradans 2-40
ORGANISM Microbulbifer degradans 2-40
Bacteria; Proteobacteria; gamma subdivision; Alteromonadaceae;
Microbulbifer.
REFERENCE 1 (bases 1 to 2922) .
AUTHORS NCBI Microbial Genomes Annotation Project.
TITLE Direct Submission
JOURNAL Submitted (17-JUN-2004) National Center for Biotechnology
Information, NIH, Bethesda, MD 20894, USA
COMMENT  On Mar 7, 2003 this sequence version replaced gi:23026153.
Protein-coding genes were predicted using GeneMark program (kindly
provided by M. Borodovsky). Functional annotation is based on CDD
" (Conserved Domain Database) and COG (Clusters of Orthologous
Groups) assignments, it has not yet been subject to manual review.
DNA sequence and predicted proteins are available for BLAST at
http://www.ncbi.nim.nih.gov/sutils/genom_table.cqi.
URL -- http://www.jqi.doe.gov
Contact: Paul Richardson
microbes@cuba.jgi-psf.org.
COG assignment was automatically updated on Sep 23, 2003.
FEATURES Location/Qualifiers
source 1..2922
lorganism="Microbulbifer degradans 2-40"
/mol_type="genomic DNA"

/strain="2-40"
/db_xref="taxon:203122"
gene 1..2922
/gene="Mdeg0224"
CDS 1..2922

/gene="Mdeg0224"

/codon_start=1

ftrans|_table=11

Iproduct="COG1501: Alpha-glucosidases, family 31 of

glycosyl! hydrolases"

/protein_id="ZP_00064863.1"

/db_xref="Gl:23026377"

/db_xref="COG:COG1501" ‘
/translation="MNYYLNKKRLGQLLTGAAIIPVLYACGSQEKNVEPATVNWHKTS
DGVVVSLQDSEAKKVRLQVINDRIVRVTATPQQDFNNLPNTLMVVAKPEQTAFEVKQN
DASVVLSTADLSAEVSLVTGVVSFKDEHGKVLTTEVDRGNFGAVTRDPGVVDADSFAI
RQQFTSDENEGYYGLGQQQDGEVNYAGDNVELTTYNLEISIPYVVSSKDYALLWNNTS
ISRLGDPNPPEPLKEGFKLFDANGNPGGLTARYFDGDKLLLERVEADLDYQFLAQGSN
RTTPMPDETADAKNLRIEWEGSIESDTNGVHELKMYSSGYAKLYLNGELVLDRWRMNW
NPWYHNTKLEMQAGKKVALKLDWQVDGGYMRIKQHKPLPVAEQGRLSIASDTAKAIDY
YFVVGDNKDELVSGYRTLTGKAVMLPKWVFGFWQSRERYKTQDEIDALQEYRDRKIP
IDNIVLDWSYWPQDAWGSHDFDEQFFPDPSALVDKVHELNGNIMISVWPKFYPTTDNY
KALNAKGCMFNKNIEQKNLDWIGEGYLNGFYDAYNPECREMFWAQIRDKINVHGFDAW
WLDAVEPDIHSNLSFEHRKDLMTPNALGTGAEVFNAYALPHAETVYQGERRDDGDKRA
FILTRSGFAGIQRTGSAIWSGDVVSRWSDLKEQIAAGVGVGISGMPYWTFDIGGFTPE
DRYRYSAKGSVGHFSMMNESEVPEWQEINLRWFQFGTFVPLFRSHGQNPYREIYNIAD
KGTEVYDSMVWYTKTRYRLMPYIYSLVGDAHHKDGTFMRALVMDFPSDLNVRDINDQY
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MFGPALLVNPVSEFKARSRDVYLPAGADWYDFYTGVKHTGGKTIKADAPLAKMPIFVK
AGSIIPTGVEIQHVYDKPDAPYTLNVYTGANGSFEIYEDDGKTYAYEQGAWARIPVSY
NDKTGELTIGDRVGSFEGMTKEREFRVRWISAKRDDAANFDTGVAKAVTYTGKAITIK
R"
ORIGIN ‘
1 gtgaattatt atttaaacaa aaagcgactg gggcaattge tcaccggege ggcecattatt
61 cccgtgctat atgcatgtgg ctcacaggaa aaaaacgtag agectgcaac ggttaattgg
121 cataaaacaa gcgacggegt cgttgtaagce ttgcaagata gcgaagcaaa aaaagtgege
181 ttgcaagtca ttaacgatcg gatagtacgt gttaccgcta cgccacagcea ggatttcaac
241 aacctgccaa atacgcttat ggtggtggec aagccegage aaacggegtt tgaagttaaa
301 caaaacgatg catctgttgt gttatcaacg gcagatctat ctgccgaagt gtcattagta
361 actggtgttg taagttttaa agatgagcac ggcaaggtge ttacaacaga agttgatcge
421 ggcaattttg gggcggtaac ccgegaceea ggtgtggtagg acgecgatte atttgetatt
481 cgccaacagt ttacaagcga cgaaaatgaa ggctactacg gtttaggtca gcagcaggat
541 ggcgaagtaa actacgctgg cgataacgta gagttaacaa cttacaactt agaaatttct
601 ataccttatg ttgtatcaag caaagattac gcgetgctat ggaacaatac ctcaatttct
661 cgtttgggcg accccaatee acecgageca ctaaaagagg getttaaact ctttgacget
721 aatggtaacc ccggegggct aaccgeacgt tattttgatg gcgataaatt actgetcgag
781 cgtgtagagg ccgatttaga ttatcaattt ttagcgcaag gtagtaatcg cactacgecce
841 atgcctgatg aaaccgctga tgcaaaaaat ctgcgtattg aatgggaagg tagtatcgaa
901 tccgatacca acggtgtgca cgagttaaaa atgtattcca gtggctacgce taaattgtat
961 ttgaatggcg agttagtgtt agatcgctgg cgtatgaact ggaacccttg gtatcacaac
1021 accaagttag aaatgcaggce cggtaaaaaa gttgcattaa agttagattg gcaagtagat
1081 ggtggttata tgcgcataaa acagcataaa ccactgcecgg tagcagagca gggacgtitg
1141 tctattgctt ccgataccge gaaagccatt gattactact ttgtagttgg cgataacaag
1201 gatgagttgg tgtctggcta ccgtacgcetc acaggtaaag cagtgatgct acctaagtgg
1261 gtgtttggtt titggcaaag ccgegagegce tataaaacac aagatgaaat tatcgacgee
1321 ttgcaagaat accgcgatcg taaaattcct atcgataaca ttgtattaga ttggagttat
1381 tggcctcagg atgcatgggg tagtcatgat ttcgacgage aatttttccc cgacccatct
1441 gcactagtag ataaagtaca cgagctaaac ggcaatatta tgatttccgt atggcctaag
1501 ttttacccta caaccgacaa ctacaaagceg ctaaacgcta aaggttgtat gtttaataaa
15661 aacatcgagc agaaaaacct cgattggatt ggcgagggtt acctaaatgg cttttacgat
1621 gcctataace cagagtgecg tgaaatgttt tgggcgcaaa ttcgcgataa gatcaatgtg
1681 cacggtttcg atgcttggtg gttagatgeg gtagagccag atatccattc caacctttet
1741 tttgagcacc gcaaagattt aatgacaccc aatgcactcg gcaccggtge cgaagtgttt
1801 aacgcttacg ctitgccgea cgecagaaact gtttaccaag gcgagegtag agatgacggt
1861 gacaagcgcg catttattct aacgegttct gggtttgeeg gtattcageg caccggtteg
1921 getatttgga gtggcgatgt ggtatcgege tggtccgact taaaagaaca aattgcagea
1981 ggtgtgggcg tgggcatitc tggtatgeceg tattggacgt tcgatatcgg tggctttact
2041 ccagaagatc gctaccgtta tagcgccaaa ggttetgttg gtcatttcte tatgatgaac
2101 gaatcggaag tgcctgaatg gcaagaaatc aatctgegtt ggttccaatt tggtaccttt
2161 gtgccgcetgt ttaggtccca cggecaaaac ccatategeg aaatatataa catcgecgat
2221 aaaggcaccyg aggtatacga cagcatggtg tggtacacca aaactcgcta tegettaatg
2281 ccttatattt attcgttagt tggcgatget caccacaaag acggcacctt tatgcgegct
2341 ctggtgatgg atttccctag cgaccttaat gtgcgegata ttaacgacca gtatatgttt
2401 ggcececgegce tactecgtaaa cectgtgtcg gaatttaaag cgegttcacg ggatgtgtat
2461 ctacctgcgg gegecagattg gtacgatttc tatacaggtg tgaagcacac aggtggtaaa
2521 accattaagg ccgatgcacc gcttgccaaa atgectattt tigttaagge cggcetcetatt
2581 attccaacag gtgtagaaat ccagcatgtg tacgataagc ccgatgetee ttacaccctt
2641 aacgtgtata ccggtgcgaa tggcagcttc gaaatttatg aagatgacgg caaaacctac
2701 gettacgagc aaggggcttg ggegegeatt ceegtttcgt acaacgataa aaccggtgag
2761 ctaaccattg gcgatcgegt aggtagettt gagggaatga ccaaagageg cgaattcege
2821 gtgcgctgga tatctgccaa gcgagacgat gecgcecaatt tegatacagg tgtggccaaa
2881 gcegttacct atacgggtaa ggcaataacc attaagegcet aa
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LOCUS  NZ_AABI02000024 2682 bp DNA linear BCT 23-SEP-2003
DEFINITION Microbulbifer degradans 2-40 Mdeg_22, whole genome shotgun
sequence.
ACCESSION NZ_AAB102000024 REGION: complement(16977..19658)
VERSION NZ_AABI02000024.1 GI:28878278
KEYWORDS WGS.
SOURCE  Microbulbifer degradans 2-40
ORGANISM Microbulbifer degradans 2-40
Bacteria; Proteobacteria; gamma subdivision; Alteromonadaceae;
Microbulbifer.
REFERENCE 1 (bases 1 to 2682)
AUTHORS NCBI Microbial Genomes Annotation Project.
TITLE Direct Submission.
JOURNAL Submitted (17-JUN-2004) National Center for Biotechnology
Information, NIH, Bethesda, MD 20894, USA
COMMENT  On Mar 7, 2003 this sequence version replaced gi:23029266.
Protein-coding genes were predicted using GeneMark program (kindly
provided by M. Borodovsky). Functional annotation is based on CDD
(Conserved Domain Database) and COG (Clusters of Orthologous
Groups) assignments, it has not yet been subject to manual review.
DNA sequence and predicted proteins are available for BLAST at
hitp://www. ncbi.nim.nih.gov/sutils/genom _table.cgi.
URL -- http://www.jgi.doe.gov
Contact; Paul Richardson
microbes@cuba.jgi-psf.org.
COG assignment was automatically updated on Sep 23, 2003.
FEATURES Location/Qualifiers
source 1..2682
forganism="Microbulbifer degradans 2-40"
/mol_type="genomic DNA"

/strain="2-40"
/db_xref="taxon:203122"
gene 1..2682
/gene="Mdeg3040"
CDs 1..2682

/gene="Mdeg3040"

/codon_start=1

ftrans|_table=11

Iproduct="COG1472: Beta-glucosidase-related glycosidases"
Iprotein_id="ZP_00067626.1"

/db_xref="Gl;23029277"

/db_xref="COG:.COG1472"
ftranslation="MNKHFLVGVITLGVILQGLTACSKSAAPNANQPQDTAASTATYP
FRDASLSVDARVDDLVSRLTTTEKIAQMFNDTPAIERLGIPAYNWWNESLHGVARAGK
ATVYPQAIGLASTFDEDLMLRVATSISDEGRAKYHDFLSKDVRTIYGGLTFWSPNINI
FRDPRWGRGQETYGEDPFLTGRMAINFVKGIQGENDNSDYLKAVATIKHYAVHSGPEK
TRHSDDYHPTRKDLFETYLPAFRMAIAETNVQSLMCAYNRVDGAPACGNNELMQEILR
GDMGFNGYVVSDCGAIADFYESRSHHVVDSPAEAAAWAVKSGTDLNCGDSHGNTYTNL
HYALQQGLITEDYIDIAVKRLFKARIKLGMFDEQDRVPYSEIGMDVVGSPKHLALTQE
AAEKSIVLLKNNGVLPLKAGVKVAVIGPNAVDEDVLVGNYHGVPVKPVLPLEGIVNRV
GEANVFYAPGSAQIADIYSHYEPISAENFYHKDANGNLAAGLKAEYYADYYNAAEIND
DTFSATPALNRIDADINFSWPVSPIDNSLDDEFSAVWTGILKPKKSGSYRFSGTVALA
INGKPVNGAVNLKAGESYNIKAIFGVQKWWPVNAIHPYGKLTWLDESRDLEEEALAAA
RKADVIIFMGGIDAHLEGEEMPLELDGF THGDRTHINLPKVQTNLLKQLKATGKPVVM
VNFSGSAMALNWESEKLDAILQAFYPGEATGTALANILWGDVSPSGRLPVTFYKGVDD
LPAFNDYHMENRTYKFYRGEPLYAFGHGLGYVDFAYNNLVVANTAEAGKALPIAVSVT
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NTGKMQAEDVAQVYISLLDAPANTPIRDLKAFKRTKLAAGESTELEFNLPARVLTYID
DNGKTQTYTGRVEVTVGSGQKGYVKENAIAVATINVQ"
ORIGIN
1 atgaataaac actttitagt aggtgtaatt acgttagggg taattctgca ggggcetaact

61 gcatgtagca aaagcgcetgce acctaatgec aatcaacege aagataccge agcetagtacg
121 gctacctacc cgtttaggga tgcaagctta agtgtagatg cccgegtaga cgacttggta

. 181 tcgegtttaa ccacaaccga aaaaattgce caaatgttta acgatacgec cgcaategag
241 cgattgggta ttccegecta caattggtgg aacgaategt tgcacggigt ggeccatgeg
301 ggtaaagcaa cggtataccc gcaggcaata ggcttagegt ctacatttga tgaagactta
361 atgttgcgeg tggctacttc tatttctgat gaggggegeg ctaagtatca cgacttecta
421 tcgaaagacg tgcgcaccat atacggeggg cttacctitt ggtcgecaaa tattaatatc
481 ttccgecgacce cgegttgggg cagggggeaa gaaacctacg gtgaagacce gticttaacg
541 gggcgtatgg ccattaattt tgttaaggot attcaaggcg aaaacgacaa cagcgattac
601 ctaaaagcceg tagcgacaat taagcactat gecgtacaca geggeccega aaaaacgegt
661 cattcggatg actaccatcc aacccgtaaa gatttattcg aaacctattt gcctgceattt
721 cgcatggcaa tagcagagac taacgtgcaa tcgttaatgt gtgectacaa ccgtgtagat
781 ggggcacctg cctgtggcaa taatgaatta atgcaagaaa ttttgegtgg cgatatggge
841 titaacggtt atgtcgtgtc tgactgtggc gecattgeeg atttttacga gagtagatcg
901 caccacgtgg ttgactcacc tgcagaggct gcagegtggg ccgttaaatc gggtaccgat
961 ttaaactgtg gcgattcaca tggcaatacc tacaccaacc tgcattacgce gttacagcaa
1021 ggtttaatta cagaagatta tattgatata gcggtaaagce gtttgtttaa agegegtatt
1081 aagcttggca tgtttgacga gcaagaccge gtgecttaca gcgaaattgg tatggatgtt
1141 gtaggttcac ctaagcacct agcgctaace caagaagegg cagaaaaatc tattgtgetg
1201 ctaaaaaaca atggtgtatt gccattaaaa gcaggggtaa aggtagccgt aatagggeca
1261 aatgcagttg atgaagatgt attggtaggc aactaccacg gcgtaccagt gaaacctgtg
1321 ttgccgcetag aggggattgt taategtgtt ggegaggeca acgtatttta tgccccagge
1381 agtgcacaaa tagccgatat atacagccac tacgaaccga taagtgcaga aaatttttat
1441 cataaagatg caaatggtaa tttagctgca ggcttaaaag cagagtatta cgccgattat
1601 tacaacgcag ctgaaattaa cgacgatacc tttagcgcaa cccecagegtt aaatagaatt
1561 gatgcagata ttaatttctc ttggcctgta tegectattg ataattcgtt agatgatgaa
1621 tttagtgcag tatggacagg catacttaaa ccgaaaaagt cgggtagcta ccgtttctcg
1681 ggcacggttg cattagccat taacggcaaa cctgttaatg gggctgttaa cctaaaggcea
1741 ggtgaaagct ataacataaa agctattttt ggcgtgcaaa aatggtggec cgttaatgea
1801 atacacccgt acggaaaact tacttggcta gatgagtcge gegatttaga agaagaggca
1861 ttagctgctg cccgaaaagce cgatgtgatt atttttatgg gcggtataga tgegeacctt
1921 gaaggcgaag aaatgccgct agagctagat ggctttactc acggtgatcg tacgcacatt
1981 aatttaccta aagtacaaac caatttgctt aaacaattaa aagcaacggg taaacctgtt
2041 gtaatggtta actttagtgg tagtgccatg getttaaatt gggaaagcga aaagctagac
2101 gcaatactgc aagcgtttta cccaggtgaa gcaaccggta cagegttage taatattttg
2161 tggggcgatg taageccgag tggecgetta cetgtaacct tttacaaagg cgtagacgat
2221 ctaccagcat ttaatgatta ccacatggaa aaccgcacct ataaatttta ccgcggtgag
2281 cctttgtatg catttggcca cggtttaggt tacgttgatt ttgcttataa caatttagtc
2341 gtagcaaata ctgcagaagc gggcaaagceg ctacctatag ctgtaagegt aaccaatacc
2401 ggtaaaatgc aagcagaaga cgttgcccaa gtttatataa gtttgctaga tgcceeegea
2461 aacacgccca tecgegattt aaaagegttt aaacgtacca agcttgcgge aggcgaaage
2521 accgagcttg aatttaactt gccggcgaga gtgcttacct atatagacga taatggtaaa
2581 acccaaacct atactggcag ggtagaagtt actgttggct ctgggcaaaa gggatacgta
2641 aaagaaaatg cgatagctgt agcgactatt aacgttcagt ag
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LOCUS  NZ_AABI02000026 - 954bp DNA linear BCT 23-SEP-2003
DEFINITION Microbulbifer degradans 2-40 Mdeg_26, whole genome shotgun
sequence.
ACCESSION NZ AABI02000026 REGION: complement(16626..17579)
VERSION NZ_AABI02000026.1 Gl.28878276
KEYWORDS WGS.
SOURCE  Microbulbifer degradans 2-40
ORGANISM Microbulbifer degradans 2-40
Bacteria; Proteobacteria; gamma subdivision; Alteromonadaceae;
Microbulbifer.
REFERENCE 1 (bases 1 to 954)
AUTHORS NCBI Microbial Genomes Annotation Project.
TITLE Direct Submission
JOURNAL Submitted (17-JUN-2004) Nationa! Center for Biotechnology
Information, NiH, Bethesda, MD 20894, USA
COMMENT  On Mar 7, 2003 this sequence version replaced gi:23029482.
Protein-coding genes were predicted using GeneMark program (kindly
provided by M. Borodovsky). Functional annotation is based on CDD
(Conserved Domain Database) and COG (Clusters of Orthologous
Groups) assignments, it has not yet been subject to manual review.
DNA sequence and predicted proteins are available for BLAST at
http://www.ncbi.nim.nih.gov/sutils/genom_table.cgi.
URL - hitp://www.jgi.doe.qov
Contact: Paul Richardson
microbes@cuba.jgi-psf.org.
COG assignment was automatically updated on Sep 23, 2003.
FEATURES Location/Qualifiers
source 1..954
lorganism="Microbulbifer degradans 2-40"
/mol_type="genomic DNA"

/strain="2-40"
/db_xref="taxon:203122"
gene 1..954
/gene="Mdeg3244"
CDS 1..954

/gene="Mdeg3244"
/codon_start=1
ftransl_table=11
/product="COG3507: Beta-xylosidase"
Iprotein_id="ZP_00067829.1"
/db_xref="Gl:23029485"
/db_xref="COG.COG3507"
/translation="MYTYVSAIALFIFSIASSCCVAQNPLDFGSNIKTADPSGHIWAD
GRMYLYTSHDQECQEDFYMKDWHTFSSSDLINWTAHGPSLSVADITWADNYAWAPDAA
YKNGKYYLFFPAGTGVKDRVNPEKSTKWMGIGVAVSDSPTGPFKDAIGAPLWTDPYAN
DPSIFIDDDGKGYLYFHGKGADYLVAEMADDLLSVKGEFHKMDMGGYEPKMEGPWVFK
REGMYYFTMPENNRSLAYYMAKSPFGPWEYKGIFMQEEGGNNHHSIVQFKGKWILFYH
RWLMGEGECKKKQRHTAAEYLHFNADGTIKEVKRTREGLTK"
ORIGIN
1 atgtacacat atgtatccgce catagcacta tttatatttt caattgcctc gtcgtgttgt

61 gttgcccaaa acccgetega ctitggeagt aatattaaaa ccgceagatec gtctggecat

121 atatgggctg atggcagaat gtacctttac acctcgcacg accaagaatg ccaagaagat

181 ttttatatga aggattggca taccttttcg tccagcgact taataaattg gactgeccac

241 ggcccaagtt tatctgtage ggatattacg tgggcagata actacgcatg ggegeccgac

301 gcggcctata aaaatgggaa gtactatttg ttetttccgg cgggaaccgg tgttaaagat

361 agagtaaacc ccgaaaaaag cactaagtgg atgggcattg gtgttgcagt aagcgatage
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~ 421 cctacaggcc cctttaaaga tgcgattgge gecceettgt ggaccgacec ctatgecaac
481 gacccaagta titttataga tgatgacggc aagggctact tatattttca cggtaaaggt

541 gcagactacc tagtagccga aatggcagac gatttactga gtgtaaaagg tgagtttcac
601 aaaatggata tgggcggtta cgagccaaaa atggagggcec cttggatttt taagcgegag
661 ggaatgtatt actttaccat gccagaaaac aatcgttcac ttgcttacta tatggcgaaa

721 tcteectitg ggecegtggga atacaagggce atttttatgc aagaagaagg cggtaacaac
781 caccattcta ttgtgcaatt taaaggcaag tggatattgt tttatcaccg ctggttaatg

841 ggcgaaggcg agtgtaaaaa gaagcaacgc cacaccgcag cggaatacct tcactttaat
901 gccgacggcea caattaaaga agtaaaaaga acgcgcgagg ggttaactaa gtag
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LOCUS  NZ_AABI02000004 1734bp DNA linear BCT 23-SEP-2003
DEFINITION Microbulbifer degradans 2-40 Mdeg_4, whole genome shotgun sequence.
ACCESSION NZ_AABI02000004 REGION: complement(182992..184725)
VERSION NZ_AABI02000004.1 Gl:28878298
KEYWORDS WGS.
SOURCE  Microbulbifer degradans 2-40
ORGANISM Microbulbifer degradans 2-40
Bacteria, Proteobacteria; gamma subdivision; Alteromonadaceae;
Microbulbifer.
REFERENCE 1 (bases 1to 1734)
AUTHORS NCBI Microbial Genomes Annotation Project.
TITLE Direct Submission
JOURNAL Submitted (17-JUN-2004) National Center for Biotechnology
information, NIH, Bethesda, MD 20894, USA
COMMENT On Mar 7, 2003 this sequence version replaced gi:23027141.
Protein-coding genes were predicted using GeneMark program (kindly
provided by M. Borodovsky). Functional annotation is based on CDD
(Conserved Domain Database) and COG (Clusters of Orthologous
Groups) assignments, it has not yet been subject to manual review.
DNA sequence and predicted proteins are available for BLAST at
http://www.ncbi.nim.nih.gov/sutils/genom_table.cai.
URL -- http://www.jgi.doe.gov
Contact: Paul Richardson
microbes@cuba.jgi-psf.org.
COG assignment was automatically updated on Sep 23, 2003.
FEATURES Location/Qualifiers
source 1..1734
forganism="Microbulbifer degradans 2-40"
/mol_type="genomic DNA"

Istrain="2-40"
/db_xref="taxon;203122"
gene 1..1734
/gene="Mdeg1098"
CDS 1..1734

/gene="Mdeg1098"
/codon_start=1
ftrans|_table=11
/product="COG3507; Beta-xylosidase"
fprotein_id="ZP_00065724.1"
/db_xref="Gl:23027269"
/db_xref="COG:COG3507"
ftranslation="MKIKCLLLAVYAGLLAACALDAPLKTSSKPLAHFSWFEYQGNDE
IFKAPLASNQYQNPILAGYHPDPSIVRVGEDYYLVNSTFGFYPGIPVFHSRDLVNWTQ
LGNAIHRPEQLSFDGIHLGYNGVYAPAIEYRDGTFYVINTCVACGGNFIVTATNPAGP
WSDPIWLPEVIGIDPSLFFDEDGKTYIVHHRNPPVQKYPAHTALWVMEVDSKTFAPVS
DDVMLVDGGDEAPWHTEYIEGPHIYKIDGTYYLYAPGGGTGYFHGQLVYRSDNVFGPY
EANPNNPVLTQVGLPDDREHPVTATGHADLFQDTNGDWWTVFLGTRVYDLAKPPQDPG
NFATGRETFMLPVTWQNGWPHVLEKGEAVPYRVTKPKLPAGKPAPRAMTGNFTVREEF
TNASLAPHWLFVRTPRSKWWQTGNGELILEARADTIGAVNQPSFIGRRLAHMTASFAT
QLTFNPHTVGDEAGLLAVQNDEHFYAFGLGLNSKGQTVLRVRKKAGKNESIRGDTVAE
QVVKLKHGHPIYLRVNIGKAELNFAYSTNGKRYTTLLNQADANLLTTAKAGGFTGAVV
GMYAESTAQQN"
ORIGIN
1 atgaaaatta agtgcttact ccttgctgtt tacgecgggte tacttgegge ttgegegetg
61 gacgcgeege tcaaaacctc aagtaaaccg ctagegceatt titcgtggtt tgaatatcaa
121 ggtaacgacg agatatttaa ggctccactc gcctcaaatc aataccaaaa ceccatacte
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181 gceggctacce acccagacce aagtattgtg cgagtaggeg aagattatta tttggtgaac
241 tecacctttg gettctacee tggeattcca gtatttcaca gecgtgactt agtgaattgg

301 acccaactgg gtaacgctat tcaccgccca gageaacttt catttgatgg tattcactta

361 ggctacaacg gegtttatge accggcaatc gaataccgeg acgggacctt ttacgtaata
421 aatacctgcg tagcctgegg aggaaatttt atcgttaceg ccaccaatee cgegggeece
481 tggtcagacc caatatggct accagaggta attggcatag acccctegct atttttcgac

541 gaggacggca aaacctatat cgtgcatcat cgtaatccac ctgtgcagaa ataccctgee
601 cacacagccc tgtgggtaat ggaagttgac tccaaaacat ttgcgeeggt atctgacgat
661 gtaatgcttg tggacgotgg cgacgaageg ccatggcaca cagaatatat tgaagggcecg
721 catatatata aaattgatgg cacctactac ctctatgcce ctggtggcgg cacgggatac
781 ttccacggcec aattggtgta tagatctgac aatgtatttg gaccctacga agccaaccee
841 aataaccctg tgttgactca agttggttta cccgacgaca gagaacacce tgtaacggcea
901 acgggtcatg cagatttatt tcaagatacc aacggcgact ggtggacggt atttctgggt
961 actcgcgttt acgatttage taagccacca caagacceeg geaattttge caccggacge
1021 gaaacattta tgttgccagt aacatggcaa aacggctgge cacacgtgct cgaaaaagge
1081 gaggctgtgc cctaccgagt aaccaaacce aaattacctg caggcaaacc cgeccegege
1141 gcaatgactg gaaactttac tgtgcgcgag gaatttacca acgcttcget tgccececac
1201 tggctatttg ttcgcacace gegttccaaa tggtggcaaa caggtaatgg cgaacttatt
1261 ttagaagcge gegecgatac cattggggcea gttaaccage cgtegtttat tggcegacgg
1321 ctcgcetcata tgacggcctc cticgecace caactaacct ttaacccaca cacegttgge
1381 gacgaagcag ggttactcge cgtacaaaac gacgaacact tttacgcectt tggectaggg
1441 ttaaacagta aagggcaaac cgttttgcgc gtgcgtaaaa aagcgggtaa aaatgaatcg
1501 ataaggggag atacggttgc cgagcaggtt gttaagctta agcacggcca cectatttac
1561 ctgcgtgtaa atataggtaa agccgaatta aatttcgegt atagcaccaa cggcaaacge
1621 tacaccacct tgttgaacca agccgatgcc aacctactta ccacagctaa agegggeggg
1681 tttactggcg cagtagtggg tatgtacgcc gaatccaccg cacaacaaaa ctaa
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LOCUS  NZ_AABI02000011 1701 bp - DNA  linear BCT 23-SEP-2003
DEFINITION Microbulbifer degradans 2-40 Mdeg_9, whole genome shotgun sequence.
ACCESSION NZ _AABI02000011 REGION: 31082..32782
VERSION NZ_AABI02000011.1 GI:28878291
KEYWORDS WGS.
SOURCE  Microbulbifer degradans 2-40
ORGANISM Microbulbifer degradans 2-40
- Bacteria; Proteobacteria; gamma subdivision; Alteromonadaceae;
Microbulbifer.
REFERENCE 1 (bases 1to 1701)
AUTHORS NCBI Microbial Genomes Annotation Project.
TITLE Direct Submission
JOURNAL Submitted (17-JUN-2004) National Center for Biotechnology
Information, NIH, Bethesda, MD 20894, USA
COMMENT  On Mar 7, 2003 this sequence version replaced gi:23028020.
Protein-coding genes were predicted using GeneMark program (kindly
provided by M. Borodovsky). Functional annotation is based on CDD
(Conserved Domain Database) and COG (Clusters of Orthologous
Groups) assignments, it has not yet been subject to manual review.
DNA sequence and predicted proteins are available for BLAST at
http://www.ncbi.nim.nih.gov/sutils/genom_table.cqi.
URL -- http://iwww.jgi.doe.gov
Contact: Paul Richardson
microbes@cuba.jgi-psf.org.
COG assignment was automatically updated on Sep 23, 2003.
FEATURES Location/Qualifiers
source 1..1701
/organism="Microbulbifer degradans 2-40"
/mol_type="genomic DNA"

/strain="2-40"
/db_xref="taxon:203122"
gene 1..1701
/gene="Mdeg1856"
CDS 1..1701

/gene="Mdeg1856"

/codon_start=1

Itransi_table=11

/product="COG3507: Beta-xylosidase"

/protein_id="ZP_00066469.1"

/db_xref="Gl1:23028051"

/db_xref="COG:COG3507"
/translation="MRLLPILLVSLLPLLSSCTSAINGQQNSQTSPVFDWFEYAGSDA
LYNTVAPSKNAYTNPVIKGFYPDPSIVRVGADYYLVNSSFGYFPGVPIFHSTDLVNWV
QIGNILERPSQLQIPSGMGVSRGIFAPTLRHHNGIFYMITTMVDGGGNFIVTAKNPAG
PWSDPVWLPEVGGIDPDLFFDDNGKAY ILNNDAPIGEPLYDGHRAIWIREFDLATLKT
VGDAKLIVNGGVDITTKPVWIEGPHLFKNKGAYYLINAEGGTSVNHSQVVFKAQSPWG
PYIPWENNPILTQRHLPADRANPVTSVGHVDLVQTQHGDWWAVFLGCRPYKDNYYNTG
RETFLLPVDWSGEYPVILRGDAEVPYHHQRPQLGASQQPAIALSGNFIERDEFDSALK
LYWRKVRTPTNNFTDLTSQKGKLVLTANNTDLSDFGSPAFIARAQQHLTGSATTKLVY
TPPHVGDKAGIAAFQNDEYFYALTVTKNNSGLAIQLEKQLGKNKEIVAQYPLQEKTLR
NGLYLKIEFNNDKYDFSYSTNNTKWQSVGETQDGTILSTQSAGGFVGATLGIFAYTAH

ORIGIN
1 atgcgacttt tacctatctt actcgttage ttacttccac tgctctcaag ctgcacaage
61 gccataaacg ggcaacaaaa tagccaaacc tcgectgtat ttgattggtt tgaatacgeg
121 ggaagcgatg ctttatacaa cacggttgcg ccaagtaaaa atgcctatac caacccagta
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181 ataaaagggt tttatccaga tccaagcatt gtaagagtgg gagcagatta ctacctegtg
241 aactcttcat ttggctactt ccetggegtg cegatatttc atagcacaga tttagtgaat

301 tgggttcaaa taggtaatat tctcgagege ceatcacaat tacaaatacc cageggcatg
361 ggtgtgtcge gaggtatatt cgccccaaca ctgegecace acaacggtat tttttacatg
421 attactacaa tggtagacgg tggcggcaat tttattgtta ctgcaaaaaa cccegeagge
481 ccttggtcgg acccagtatg gttacctgaa gtgggeggta tagacccaga tttatttttt

541 gatgacaacg gcaaagccta catacttaac aacgacgccc ccattggega geegctttac
601 gatggccacc gagecatttg gattcgcgaa ttcgacttag ccacattaaa aaccgttgge
661 gacgccaagt taatagtaaa cggcggtgta gatataacta ccaaaccegt tiggatagaa
721 ggcccacacc ttitcaaaaa taaaggegct tactatttaa ttaatgcaga aggtggcacc
781 agcgtgaatc acagccaagt tgtatttaaa gcgcaaagcec cttgggggcec gtatattect
841 tgggaaaaca atccaatttt aacacagcgc catttaccgg ctgatcgege caacccegte
901 acatccgttg gccatgtcga tttagtacaa actcaacatg gcgactggtg ggeggtattt
961 ttaggctgca ggccctataa agataactac tacaataccg gecgegaaac atttttatta
1021 ccggtagatt ggtctggega ataceecgtce attettcgeg gegatgecga ggtgecctat
1081 catcaccaac gcccccaatt gggagceatce caacaaccag ceattgecct tageggtaac
1141 tttattgagc gcgatgaatt tgactcagca cttaaacttt attggcgcaa ggttcgcace
1201 cccacaaaca actttacaga tttaacctct caaaaaggca agcttgttit aactgcaaac
1261 aatacagatt taagcgactt tggatcacca gcatttattg cgcgegeaca geageaccta
1321 acaggcagcg caacaaccaa actggtttac acacccccac acgtgggcga caaageggat
1381 attgctgect ttcaaaacga tgagtatttt tatgcgctta ccgttacaaa aaataatage
1441 ggccttgcca tacaactaga aaaacaactt ggcaagaaca aagaaattgt tgcgcaatat
1601 ccactacaag aaaaaacgct tcgcaatggce ttatatitga aaatagaatt taataacgac
1561 aaatatgatt tcagctattc cacaaataac accaagtggc aatcggtagg cgaaacacaa
1621 gatggaacta tattaagcac gcaaagtgca ggcgggtttg taggtgccac getaggtata
1681 tttgcatata ccgegeacta a '
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LOCUS  NZ_AABI02000014 960 bp DNA linear BCT 23-SEP-2003
DEFINITION Microbulbifer degradans 2-40 Mdeg_13, whole genome shotgun
sequence.’
ACCESSION NZ AABI02000014 REGION: 125907..126866
VERSION NZ_AABI02000014.1 GI:28878288
KEYWORDS WGS.
SOURCE  Microbulbifer degradans 2-40
ORGANISM Microbulbifer degradans 2-40
Bacteria, Proteobacteria; gamma subdivision; Alteromonadaceae;
Microbulbifer.
REFERENCE 1 (bases 1 to.960)
AUTHORS NCBI Microbial Genomes Annotation Project.
TITLE Direct Submission
JOURNAL Submitted (17-JUN-2004) National Center for Biotechnology
Information, NIH, Bethesda, MD 20894, USA
COMMENT  On Mar 7, 2003 this sequence version replaced gi:23028504.
Protein-coding genes were predicted using GeneMark program (kindly
provided by M. Borodovsky). Functiona! annotation is based on CDD
(Conserved Domain Database) and COG (Clusters of Orthologous
Groups) assignments, it has not yet been subject to manual review.
DNA sequence and predicted proteins are available for BLAST at
http://www.ncbi.nim.nih.gov/sutils/genom table.cqi.
URL -- http://www.igi.doe.gov
Contact: Paul Richardson
microbes@cuba.jgi-psf.org.
COG assignment was automatically updated on Sep 23, 2003.
FEATURES Location/Qualifiers
source 1..960
lorganism="Microbulbifer degradans 2-40"
/mol_type="genomic DNA"

Istrain="2-40"
/db_xref="taxon:203122"
gene 1..960
/gene="Mdeg2391"
CDS 1..960

/gene="Mdeg2391"
/codon_start=1
/trans|_table=11
Iproduct="COG3507; Beta-xylosidase"
/protein_id="ZP_00066992.1"
/db_xref="Gl.23028599"
/db_xref="COG:COG3507"
/translation="MSMFNKKTLAAGIVAACLTNVSASYAANPAITDTHTADPAALVH
GDTVYLYVGNDEAKDNRVFYDLKKWLVYSSKDMVNWTNHGSPLAATDFKWASGDAWAA
HTVEKDGKFYWYTTVRHATINGFAIGVAVSDSPTGPFKDALGKALISNDMTTDTDIDW
DDIDPAVFIDDDGQAYIFWGNTKPRWAKLKPNMIELDGPIHAIDIPHFTEALYVHKHG
EYYYLSYATGFPEKTAYAMSKSIEGPWEYKGILNELAGNSNTNHQSVIDFKGKSYFIY
HNGGLGQDGGSFRRSVCIDYLNYNADGTIKRIVMTSEGVDPVK"
ORIGIN
1 gtgagtatgt ttaataaaaa aacactagca gccggtattg tagetgceatg tttaactaac

61 gtaagtgcaa gctatgctge caacceccgea attaccgata ctcacacgge cgatcceget

121 gegttagtge acggcegatac cgtttatttg tacgtgggta acgatgaage gaaggataac

181 cgcgtatttt acgatcttaa aaaatggttg gtgtaticat caaaagatat ggtgaactgg

241 accaatcacg gttcgccgtt agetgcaacg gattttaagt gggccagegg cgatgegtgg

301 gcggcegceaca cggtagaaaa agatggcaag ttttattggt ataccacggt gegtcacgea

361 accattaatg gttttgccat tggcgttgca gtaagtgata gccctacagg gecattcaaa

104



WO 2008/033330 PCT/US2007/019708

421 gatgctttgg gtaaagcact aataagtaat gacatgacca ccgataccga tattgattgg
481 gacgatatag acccagcagt atttattgac gacgatggce aagcgtatat tttttggggce
541 aacaccaaac cgcgctgggce caagttaaaa cccaatatga ttgaactaga tggacctatt
601 cacgcaatcg atattccaca ctttaccgaa gegctatacg tgcacaaaca cggtgaatat
661 tactacttaa gctatgcgac aggctttcca gaaaaaacag cttacgctat gagcaaatet
721 atagaagggc cgtgggaata caaaggcatt cttaatgaat tggctggtaa ctcaaatact
781 aatcaccaat ctgtcatcga ttttaaggge aagtcatact ttatttatca caatggtggce

841 ttgggtcaag atggcggtag cttcecgtege agtgtatgta tcgattattt gaactacaac
901 gcggatggta ctatcaagceg aattgtaatg acatcagaag gtgtagaccc agttaaataa
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LOCUS  NZ_AABI03000012 1158 bp DNA  linear BCT 17-JUN-2004
DEFINITION Microbulbifer degradans 2-40 Mdeg03_12, whole genome shotgun
sequence.
ACCESSION NZ AABI03000012 REGION: complement(71021..72178)
VERSION  NZ_AABI03000012.1 Gl:48861146
KEYWORDS WGS.
SOURCE  Microbulbifer degradans 2-40
ORGANISM Microbulbifer degradans 2-40
Bacteria; Proteobacteria;, Gammaproteobacteria; Alteromonadales;
Alteromonadaceae; Microbulbifer.
REFERENCE 1 (bases 1to 1158)
AUTHORS NCBI Microbial Genomes Annotation Project.
TITLE Direct Submission
JOURNAL Submitted (17-JUN-2004) National Center for Biotechnology
Information, NIH, Bethesda, MD 20894, USA
COMMENT  Protein-coding genes were predicted using GeneMark program (kindly
provided by M. Borodovsky). Functional annotation is based on CDD
(Conserved Domain Database) and COG (Clusters of Orthologous
Groups) assignments, it has not yet been subject to manual review.
DNA sequence and predicted proteins are available for BLAST at
http://www.ncbi.nlm.nih.gov/sutils/genom_table.cqi.
URL -- http://www.jgi.doe.gov
Contact: Paul Richardson
microbes@cuba.jgi-psf.org.
FEATURES Location/Qualifiers
source 1..1158
lorganism="Microbulbifer degradans 2-40"
/mol_type="genomic DNA"

[strain="2-40"

/db_xref="taxon:203122"
gene 1..1158

/locus_tag="Mdeg02003585"
CDS 1..1158

flocus_tag="Mdeg02003585"

/codon_start=1

/product="COG3507: Beta-xylosidase"

/protein_id="ZP_00315109.1"

/db_xref="Gl1:48861205"

/db_xref="COG:COG3507"
/translation="MPEHTRKRLLSTLGLALSGTAITLTLVGCGKDNPATQTEGSHSA
GHTEVAAEQTHDIGGPGPEGKPINDPLVTHIYTADPSAHVFDGKLYIYPSHDVEAGIP
QNDNGDHFDMRDYHVLSMEEPGGKVTDHGVALAREDVAWAGRQLWAPDAAEKDGTYYL
YFPMKDKDDIFRIGVASGSTPYGPFKAEPEPMPGSYSIDPSVFQDGDDYYMYIGGIWG
GQLQRWTTGEYNPEDVYPADDEPALLPKMAKLSADMKSFAEPLRDIQILDENGELIKA
GDNDRRFFEAAWVHKYNGKYYLSYSTGDTHYIVYAIGDNPYGPFTYQGVVLNPVIGWT
NHHSIAEFKGKWYLFYHDSSLSGGVTHLRSVKMTELTHNPDGTIQTINAYK"

ORIGIN

1 atgccagaac atacgcgtaa gegcttacta tcaaccttag gcctagcettt atcgggeaca

61 gctataacce taacgcttgt ggggtgcggt aaagacaacc cecgcaactca aacagaagge
121 agccacagcg ctggccatac agaagttgcc gcagaacaaa cacacgacat aggcggecca
181 ggccctgagg gcaagecaat taacgacceg cttgttacce acatatacac cgcagacect
241 tctgeccatg tgtttgacgg caaactttat atttacccat cgcacgatgt ggaagegggt
301 attccgcaaa acgataacgg cgatcacttc gatatgcgceg attatcacgt getitccatg
361 gaagagcctg gtggcaaagt caccgatcac ggegtagece ttgcgegega agatgtaget
421 tgggctggtc gccaactgtg ggegeccgat geggetgaaa aagacggceac ttactacctg
481 tatttcccca tgaaagataa ggatgacatc ttccgeattg gtgtcgecag tggeagtace
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541 ccttatggcc catttaaagc cgagccagag ccaatgececg geagctatag catagaccca
601 agcgtatttc aggatggcga cgactactac atgtacatag gtggtatttg gggcggccag
661 ttgcagegtt ggacaaccgg tgagtacaac ccagaagatg tatacccage ggatgacgag
721 cctgegcetat tacctaaaat ggccaageta agtgcagata tgaaaagctt tgccgageca
781 ttaagagaca ttcaaatttt ggatgaaaat ggcgagctaa ttaaagcetgg cgataacgac
841 cgacgtttct tcgaagccgce gtgggtacac aaatataacg gcaagtatta cttgagctat
901 tcaaccggtg acacccacta tattgtgtat gccattggeg ataacccata cggeccgttt

961 acttaccagg gtgtagtgct caaccccgtt attggttgga ctaaccatca ctcaattget

1021 gaatttaaag gtaagtggta tttgtictac cacgatagtt cgctttccgg tggtgtaaca

1081 catttgcgca gegtgaaaat gacagagceta actcacaacc cagatggeac tatccaaace

1141 attaatgcct ataagtaa
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LOCUS NZ_AABI03000013 2217 bp DNA  linear BCT 17-JUN-2004
DEFINITION Microbulbifer degradans 2-40 Mdeg03_13, whole genome shotgun
sequence.
ACCESSION NZ AABI03000013 REGION: complement(100192..102408)
VERSION NZ_AABI03000013.1 GI:48861059
KEYWORDS WGS.
SOURCE  Microbulbifer degradans 2-40
ORGANISM Microbulbifer degradans 2-40
Bacteria; Proteobacteria; Gammaproteobacteria; Alteromonadales;
Alteromonadaceae; Microbulbifer.
REFERENCE 1 (bases 1to 2217)
AUTHORS NCBI Microbial Genomes Annotation Project.
TITLE Direct Submission
JOURNAL Submitted (17-JUN-2004) National Center for Biotechnology
Information, NIH, Bethesda, MD 20894, USA
COMMENT  Protein-coding genes were predicted using GeneMark program (kindly
provided by M. Borodovsky). Functional annotation is based on CDD
(Conserved Domain Database) and COG (Clusters of Orthologous
Groups) assignments, it has not yet been subject to manual review.
DNA sequence and predicted proteins are available for BLAST at
http://www.ncbi.nlm.nih.gov/sutils/genom_table.cgi.
URL -- http://iwww.jgi.doe.qov
Contact: Paul Richardson
microbes@cuba.jgi-psf.org.
FEATURES Location/Qualifiers
source 1..2217
/organism="Microbulbifer degradans 2-40"
/mol_type="genomic DNA"

Istrain="2-40"

/db_xref="taxon:203122"
gene 1..2217

Nocus_tag="Mdeg02003703"
CDS 1..2217 '

locus_tag="Mdeg02003703"
fcodon_start=1
Iproduct="COG3661: Alpha-glucuronidase"
{protein_id="ZP_00315039.1"
/db_xref="Gl:48861134"
ldb_xref="COG:COG3661"
/translation="MATLGVNAAKFAMFAAICLQF SVAEAAKSRDGYGLWLDYQPITN
TREREGYIKALSPWQVEGEAATADFIRQELTAALGAMLGVEAGPVGDYTHNSLAHPVA
RLLVATPEESAVIRSLALGDALTRVGQEGYLIKTTRYRDKPITIVTANTHAGLLYGTF
KLLQLLQTGQAVSNLAIESAPATKLRVLNHWDNLDRYVERGYAGESIWNWHKLPHYKS
QRYYDYARANASIGINGVVLNNVNADPLILTPQYLVKVKALADIFRPYGIKVYLSVKF
SSPNLIGGLPTSDPLDKNVQAWWQAKANEIYSLIPDFGGFLVKANSEGQPGPGDFGRS
HAQGANMLADALAPHGGNVMWRAFVYNVEANVERSKQAYNEFKPLDGTFRQNVLVQVK
NGPIDFQPREPFSPLFGAMPKTPLMMEFQITQEYLGFSTHLVYLGPLYEEVLKADTYA
KGAGSTVAKVVDGSLYGHGITGMAGVANIGSDRNWTGHIFGQANWYVFGQLAWNPEVS
TKQIADDWIRMTLTRDDKAVNTIRAMMMASRETAVNYMTPLGLHHIMGWGHHYGPAPW
IGEQKPDWMREDWTSVYYHSANATGLGKDRTASGSNVIAQYHAPLRQAYSDPKTTPTE
LLLWFHHLPWHYELANGNSLWHELVARYYLGAQAVAEMAKTWDGLEANIPPQLFKQVQ
MALAIQTQEAAWWRDACVLYFQSYSKQSLPEGFAKPKHSLEYYKGLSFPHAPGDGR"
ORIGIN
1 atggctactt tgggagtaaa tgccgetaag ttigccatgt ttgcagctat ttgettgcag
61 tttagtgtcg ccgaagcgge taaaagecge gatggatatg ggctgtggtt agattaccag
121 ccaattacca atacccgega acgegagggce tatataaaag cattaagecc atggcaggta
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181 gaaggcgaag ctgcaactge cgattttatt cggcaagage ttactgcage gttgggegcet
241 atgcttggeg ttgaggcetag tccagtgggt gattacacce ataactecet cgetcacect

301 gtggcgeggc tattggttge aactccagaa gaaagegctg ttattcgcete titggcttta

361 ggcgatgctt taactcgagt agggcaagag gggtacctta- ttaaaaccac gegttacegt
421 gacaagccta tcaccattgt taccgcgaac acgcatgcag gectgetgta tggcacatte
481 aaactactgc agctgctgca aacagggcag gecgtticta atttagctat tgagtccgee

541 ccagcaacca aactgegtgt gettaaccac tgggataacc tcgatcgcta tgtggagege
601 ggctatgccg gtgagtcetat ttggaactgg cacaagetge cgcactacaa atcgcagege
661 tactacgatt acgctcgege taacgcegtce attggtatta acggtgtggt actaaacaat

721 gttaacgcceg accccttaat tettaccceg cagtaccttg taaaagtaaa agcactggea
781 gatattitta ggccctacgg cattaaagtt tatctttcgg tgaagtttag ctcgcegaat

841 cttattggcg ggctgccaac atccgacceg ttagataaaa atgtgcaagc ttggtggcaa
901 gcgaaagcga atgaaattta ctcgcteatt ccegactttg gtggcttttt agtaaaageg

961 aattcggaag ggcagccegg cccaggggac tttggeccgea gecatgcaca aggggeaaat
1021 atgttggceg atgcactgge acceccatgge ggcaatgtaa tgtggegege gtttgtatat
1081 aacgtagaag ccaatgtgga gcgatccaag caggcataca acgaatttaa gccattagac
1141 ggtaccttta ggcaaaacgt attggtgcaa gtaaaaaatg ggccaattga ttttcageca
1201 cgtgaaccgt ttagcceget gtttggtgct atgcccaaaa cgecgttaat gatggagttt
1261 caaattactc aggagtactt ggggtttagt actcaccttg tttacttggg gcegetgtac

1321 gaagaagtac ttaaggccga tacctatgcg aagggggcag ggtctactgt tgcgaaggtg
1381 gtcgatggct cgctetacgg gcacggtata acgggtatgg ctggggtage taatattgge
1441 agcgatcgca attggaccgg ccatattttc ggccaageea actggtatgt atttggecaa
1501 ttggcgtgga accccgaggt aagcactaag caaatagecg atgattggat tegeatgaca
1561 ctcacccgeg acgataaage ggtaaacacc attcgcgcaa tgatgatgge cagecgegaa
1621 acggcggtta actacatgac gcecctgggg ctgcatcaca ttatggggtg ggggcaccac
1681 tacggcecag cgecgtggat aggcgagcaa aaaccegatt ggatgegtga agattggaca
1741 tetgtttact atcatagege aaacgccaca gggcetaggca aagatagaac agcttctgge
1801 agcaatgtca tagcgcaata ccacgeccct ttacggcagg cctatagega ccecgaaaace
1861 acgcccacceg agttgetatt gtggtttcat catttgectt ggcattatga attagcgaat

1921 ggcaatagcec tgtggcatga actggtageg cgttactatt taggecgegea ggetgtggea
1981 gaaatggcca aaacgtggga tggcctagaa getaatatce ceccegeagcet attcaaacaa
2041 gtacaaatgg cgctggctat tcaaacccaa gaageegegt ggtggegega tgcctgegtg
2101 ctgtattttc aaagctattc taagcagtcg ctacccgagg getttgcaaa acctaagcac
2161 tegctegaat actataaagg gttaagcttc ccgeatgege cgggtgacgg gegttaa
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LOCUS  NZ_AABI02000026 3951 bp DNA linear BCT 23-SEP-2003
DEFINITION Microbulbifer degradans 2-40 Mdeg_26, whole genome shotgun
sequence.
ACCESSION NZ AABI02000026 REGION: complement(19875..23825)
VERSION NZ_AABI02000026.1 GI;28878276
KEYWORDS WGS. '
SOURCE  Microbulbifer degradans 2-40
ORGANISM Microbulbifer degradans 2-40
Bacteria; Proteobacteria; gamma subdivision; Alteromonadaceae;
Microbulbifer.
REFERENCE 1 (bases 1to3951)
AUTHORS NCBI Microbial Genomes Annotation Project.
TITLE Direct Submission
JOURNAL Submitted (17-JUN-2004) National Center for Biotechnology
Information, NIH, Bethesda, MD 20894, USA
COMMENT  On Mar 7, 2003 this sequence version replaced gi:23029482.
Protein-coding genes were predicted using GeneMark program (kindly
provided by M. Borodovsky). Functional annotation is based on CDD
(Conserved Domain Database) and COG (Clusters of Orthologous
Groups) assignments, it has not yet been subject to manual review.
DNA sequence and predicted proteins are available for BLAST at
http://www.ncbi.nlm.nih.gov/sutils/genom_table.cqi.
URL -- http://www.jgi.doe.gov
Contact: Paul Richardson
microbes@cuba.jgi-psf.org.
COG assignment was automatically updated on Sep 23, 2003.
FEATURES Location/Qualifiers
source 1..3951
/organism="Microbulbifer degradans 2-40"
/mol_type="genomic DNA"

/strain="2-40"
/db_xref="taxon:203122"
gene 1..3951
/gene="Mdeg3247"
CDS 1..3951

/gene="Mdeg3247"
/codon_start=1
/trans|_tabie=11
/product="COG3866: Pectate lyase"
/protein_id="ZP_00067832.1"
/db_xref="Gl:23029498"
/db_xref="COG.COG3866"
/translation="MRNKLGSMLKMSAAIGGLVAAGSAVAGPVGFASLNGGTTGGAGG
QVVYASTGAEINQAMCNRASDDTPLIYVTGTINHGNTAKYSGSCDTTADEIQFKGVK
NISLIGTGSGAVFDQIGIHLRDTSNHLQNLHIKNVKKSGSPTSNGGDAIGMESGVYN
VWVDHCELEASGGESDGYDSLLDMKATTQYVTVSYTYYHDSGRGGLMGSSDSDDTNTF
VTFHHNYYENMDSRLPLLRHGTAHAFNNYYNGIAKSGMNPRIGGQIKAENNYFENAHN
PIGTFYTDDMGYWDLRGNIFGSNVTWASADDETPAGPNPTSTTSIHISYPYDLDDAAC
VPDIVKSTAGVGTGLAVSDGSCTITTPPSTSSSSSSSSSTSSTGSSSSSSSSSSSSSS :
SNGGSLVLGNNLSIGAGSDGSSKGAGSYGNVRDGDVSSYWAPSGSTGRVSIKWSGSQT
VNAIVIKEAAGYEGNISGWQVTDNDTGAVLAAGSSVGTITFDAVTTSKINFEITSSNG
TPTVAEFETYNATGSSSSSSSSSSSSSSSSSSSSSSSSSSSSSTGGTATLSTTVSGDQ
VTLNWSVNNATVTGQQIYRDVDSDPAGRVRIASGVTGNTYTDTGLANGTYYYWVKVTD

- SNSATINSNYSEAQVNVYTTSTTTFEEDAGYCSVDGSVDSNNSGFAGSGFANTDNASG
NGVNYAVSVPVAGVYTLQVRFANGSSARPADVLVNYGNAGVFDLPSTGSWTSWSNSNE
ISVNLVAGNNIIRLEATTSGGLANIDSLSVTGVEPSAGDCNGSVGSSSSSSSSSSTSS
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TSSSSTSSGGSSTSSSSTSSSSTSSTSSSSTSSSSTSSTSSSSGGGTASCEQLINDPS
VNWDESALASEQEIVACLAQSLGSPVGFGEGTTGGYDPSGGSNLVVIKKNIGISVEQQ
ILDAISTENHNWIVFDKDDFAARTAVAMY RLDCDNADVRSALGGASAAQCRDHIAWCS
ANGISDEHDCENEFFNNRLNDSDLPIRNQMIQSNTTIDGRGANAYFFFNGFSIGKDSS
GASLYAAQNVIVTNNEFIGAGHTEDHDLDPDMIRSTGESNKIWIHQNTFDHTGDSAFD
VKVGAYDITISFNKLVNVKRAALHGSSDSRAINSQITTTMHNNLFYTSDDQYALSTYD
TLRRVPLMRRGQSHMFNNVFYGYRKDILSVRVGGRIAFEDNIILNKESSSTPGDGLKK
GDDMEYYVETLLRDFREGGLEISGSYVSFADSACNSYGASGDLTASHGATPDMFDDYS
SASKNTISANRFVAGDDLTDYVFATAGKGGKAPYVSTFTAGQNSLISQANPVCQ"

gene complement(1383..1664)
/gene="Mdeg3248"
CDS complement(1383..1664)

/gene="Mdeg3248"

/codon_start=1

ftrans|_table=11

/product="hypothetical protein"

[protein_id="ZP_00067833.1"

/db_xref="G|:23029499"

ftranslation="MPPVELLDELLDEELDELLDEELEELELLEELEPVALYVSNSAT

VGVPLEEVISKLILLVVTASNVIVPTLEPAANTAPVSLSVTCQPLILPS"

ORIGIN
1 atgagaaata aattaggctc aatgttaaaa atgagcgcag ccattggegg tttagttgea

61 gcgggttceg ctgttgcagg cccagttggt ttcgcaagtt taaacggegg cactaccgge
121 ggcgegggceg ggcaagttgt atatgctage accggtgety aaattaacca ggctatgtgt
181 aatcgcgcaa gcgacgatac accgctaatt atttatgtga cgggtaccat taaccacggt
241 aacaccgcca agtattctgg tagctgegat accactgcag atgaaattca gtttaaaggt
301 gtaaaaaata tatcgttgat aggaacgggc agcggtgctyg tgttcgatca aatcggtatt
361 cacctacgcg atacctcgaa tattattttg caaaatttgc atattaaaaa cgttaagaag
421 tctggttcge ctacttcgaa tggcggtgac getattggta tggaatetgg cotatacaat
481 gtgtgggtag accactgtga gctagaagct tcaggcggty aaagtgatgg atatgattca
541 ttgctagata tgaaagccac cacgcagtat gtaacgattt cttacactta ctatcacgat
601 tctggtcgeg gtggtttaat ggggtctagt gatagegacg ataccaatac cttcgtcace
661 ttccaccaca actactacga aaatatggat tcgcgettge cgttactgeg tcacggtaca
721 gctcatgeat ttaacaacta ctataatggt attgctaaat ctggcatgaa cccacgtata
781 ggtgggcaaa taaaagcgga aaacaattac ttcgaaaatg cgcacaaccc aattggtact
841 tittatacag acgatatggg ttactgggac ttacgcggca atatatttgg cagtaacgta
901 acgtgggcgt ctgcggatga tgaaacccct gcaggecega acccaacatce cactacgtct
961 attcatattt cttaccccta tgatctagat gacgetgctt gtgtgcctga tattgtaaaa
1021 tccacagcag gtgtgggtac tggcctageg gtttcagacg gaagctgcac cataacaacg
1081 ccaccttcaa cgagttcgtc tagctccagt tctagetcaa cetegtegac tggttcgagt
1141 tcgtcttcaa getettecte ttcaageage tetagetcca atggeggeag cttagtatta
1201 ggtaacaacc tttcaattgg tgctggetct gatggtagta gcaagggage aggttcgtac
1261 ggcaatgtgc gcgatggcega tgtaagtage tattgggege cgagtggceag tactggtegt
1321 gtttcaatta aatggagcgg cagccaaact gttaacgcta ttgttattaa agaageggea
1381 ggctatgaag gtaatattag tggttggcaa gtaactgata acgataccgg tgcagtattg
1441 getgetgget caagegtagg cacaattacg tttgatgegg taacgactag caagatcaat
1501 ttcgaaatta ctictictaa cggtacacca acggtagcgg aattcgaaac atataatgct
1561 acaggttcta gctcttcaag cagctcgagt tettctagcet cttcatcaag tagetegtet
1621 agttcttcat cgagcagttc gtctagtagt tctacaggeg gcaccgcetac tttaagtaca
1681 acggtttctg gcgatcaagt aacgttgaat tggagegtaa ataatgcaac cgtaactggt
1741 cagcaaattt atcgcgatgt ggattcagac ccagetggece gtgtgcgeat tgeatceggt
1801 gtaactggaa atacttacac agataccggt ttggctaacg gaacttatta ctactgggta
1861 aaagtaaccg attcaaactc agctacaatt aattccaact actcagaagce gecaagtgaat
1921 gtttatacaa catctactac aacgtttgaa gaggatgegg gttattgetc ggtagacggt
1981 tcagtagata gcaataacag tggctttgct ggcagtggtt ttgctaatac cgataatgct
2041 tcgggtaatg gcgtaaacta cgcggtaage gtaccegttg ctggtgtgta cacgcetgcaa
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2101 gtgcattttg ctaatggetc aagtgcacgt cetgctgatg tgttagtgaa ctatggtaac
2161 gceggtatat ttgatctgee tagcacaggt tettggacca getggageaa ctcaaacgaa
2221 attagcgtta acttagttge tggcaataat attattcgtt tagaggctac cacgtctgge
2281 ggcttggcga atattgatag cctatctgta acgggtgtag agecttctge aggtgactgt
2341 aacggtagtg ttggttctag cagttctagt tcttccaget ctctactte tagcaccagt
2401 tcatctagca ctagcetctgg tggcagcetct actagctcaa getcaacgtc tagctcatet
2461 acaagctcta catctagtag ttcaaccagc tctagcagcea cgtcttctac ctcaagcetcet
2521 tcgggceggtg gtacggceaag ttgtgageag ttgattaacg atccaagtgt taactgggat
2581 gagtctgcac tggcttcaga gcaagaaatt gtageetgtt tggctcagte tctaggtage
2641 cctgttggct ttggggaagg tactaccggt ggttacgatc caagtggegg cagcaacctt
2701 gttgttatta aaaagaacat aggtatttct gttgagcaac aaattttgga tgctataage
2761 accgaaaacc acaactggat tgtgttcgac aaagatgatt ttgctgcgeg cactgcggta
2821 gcgatgtatc gettagattg tgacaatgec gatgtgcegtt cageattggg tggcgeaagt
2881 gctgcacaat gtcgcgatca tatagettgg tgttctgeta atggtattte tgacgageat
2941 gactgtgaaa atgaattctt taacaaccgt ttaaatgatt cagatitgcc aatccgcaat
3001 caaatgattc agtcaaacac taccattgat ggtcgtggtg caaacgcata cttcttcttt
3061 aatggtttct ccattggtaa agatagcagt ggtgcaagcet tgtacgcage gcaaaatgtg
3121 attgtaacga ataacgagtt tattggtgcc ggtcacactg aagatcacga tctagaccea
3181 gatatgattc gatctactgg cgaatcgaac aaaatttgga ttcaccaaaa cacgttcgac
3241 catactggtg attctgcgtt tgacgtaaag gtgggtoctt acgatataac aatatcattc
3301 aataagttgg tgaacgtgaa gcgtgctgeg ctacatggtt caagtgatag ccgagcaatt
3361 aactcgcaaa tcacaaccac tatgcacaac aacctgtict atacttcaga tgatcaatac
3421 gegctaagta cctacgacac titgegtcgt gtaccgetaa tgegtcgegg tcaatcacac
3481 atgtttaaca acgttttcta cggttaccgt aaagatattc taagegtgeg tgttggeggt
3541 cgtatcgcct ttgaagataa cattattttg aataaagaaa gcagctctac cccaggtgat
3601 ggcctgaaga aaggegacga catggaatac tatgttgaaa ccttgttgeg cgactteegt
3661 gagggtgagt tagaaattag cggtagctat gtatcgtttg cagatagege ttgtaattcc
3721 tatggcgcat cgggtgactt aaccgcateg catggtgeta cgccagatat gtttgatgat
3781 tacagctctg catctaaaaa tactatatca gccaategct ttgttgetgg cgatgactta
3841 actgactatg tatttgctac tgcaggtaag ggcggtaaag cgccttatgt ttccaccttt
3901 actgctggge aaaatagcct tatttcacag getaacceag tttgtcagta g
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LOCUS  NZ_AABI02000026 1284 bp DNA linear BCT 23-SEP-2003
DEFINITION Microbulbifer degradans 2-40 Mdeg_26, whole genome shotgun
sequence.
ACCESSION NZ_AABI02000026 REGION: complement(32631..33914)
VERSION NZ_AABI02000026.1 GI:28878276
KEYWORDS WGS.
SOURCE  Microbulbifer degradans 2-40
ORGANISM Microbulbifer degradans 2-40
Bacteria; Proteobacteria; gamma subdivision; Alteromonadaceae;
Microbulbifer.
REFERENCE 1 (bases 1to 1284)
AUTHORS NCBI Microbial Genomes Annotation Project.
TITLE Direct Submission
JOURNAL Submitted (17-JUN-2004) National Center for Biotechnology
Information, NiH, Bethesda, MD 20894, USA
COMMENT  On Mar 7, 2003 this sequence version repiaced gi:23029482.
Protein-coding genes were predicted using GeneMark program (kindly
provided by M. Borodovsky). Functional annotation is based on CDD
(Conserved Domain Database) and COG (Clusters of Orthologous
Groups) assignments, it has not yet been subject to manual review.
DNA sequence and predicted proteins are available for BLAST at
http://www.ncbi.nim.nih.gov/sutils/genom_table.cqi.
URL -- http://www.jgi.doe.gov
Contact: Paul Richardson
microbes@cuba.jgi-psf.org.
COG assignment was automatically updated on Sep 23, 2003.
FEATURES Location/Qualifiers
source 1..1284 :
/organism="Microbulbifer degradans 2-40"
/mol_type="genomic DNA"

Istrain="2-40"
/db_xref="taxon:203122"
gene 1..1284
/gene="Mdeg3255"
CDS 1..1284

/gene="Mdeg3255"

/codon_start=1

Itrans|_table=11

Iproduct="hypothetical protein"

Iprotein_id="ZP_00067840.1"

{db_xref="Gl:23029506"
ftranslation="MNKNNVIAYLLISTFLLFSATVFAVKPSNAETRYSAMGADTPAG
LGGTLPDGQSRIVRVTNLNASGEGSLAWALGLARPRVVVFEVGGVIDLAGQSITVTQP
FLTVAGQSAPAPGITLIRGGLNIRTHDVRVQHIRVRPGDNLQPKRSGWESDGISVAGE
NAKDVHIDHVSVSWAVDENLSASGNRYKGYGQTAERVTFSNNLIAEALDYASHKKGKH
SKGLLVHDYVRDVAVVRNLFVSNDRRNPYFKAHTIGFVANNIYNAGNAAIQVNYIER
EWEGQSTGPANARVAVVNNQLVYGRDTYSDLALVSVRGDAYLTGNSVTNLMGEPMPIT
EGAVNSLASAPSWLTGYELWDADEMRELLVASVGATPWARDAIDTRIINGVATGKARI
IDSQQDVGGYPSYKQTNKKFDIPDDKIAEWLLGYL"

ORIGIN
1 atgaataaaa ataatgtaat tgcttatctg ctaatttcaa cttttctatt atittctgcg
61 actgtgticg cggttaaacc cagcaacgct gaaacccgat attccgcaat gggtgcagat
121 accccagcag gtttgggagg cactttgcca gatggtcagt ctegtategt tagggtgact
181 aatttaaatg caagtgggga gggctcgcete geatgggege tggatttage tcgaccacge
241 gtagtggtgt tcgaagttgg cggtgttata gatcettgetg ggcaaagtat tacegtcacg
301 cagcecattcc ttactgttge cggtcagtcg gegecageac cgggtattac attaattcge
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361 ggcggtttaa atatacgaac ccacgatgta agagtgcage atattcgcgt gcggecggga
421 gataacttac aaccaaagcg ctcecggetgg gaaagtgacg gtatatctgt ggccggtgaa
481 aatgccaaag atgtacatat agatcatgta tcggtaagtt gggcggtaga tgaaaacctc
541 tcegettcgg ggaategtta caaaggttac ggtcaaaceg ctgagegagt aacgtttagt
601 aataatctca ttgccgaagce gttagattat gccagccata aaaaaggcaa acactctaag
661 ggattattgg tacacgatta tgtgcgagat gttgccgtag ttagaaattt gtttgtgtct

721 aatgatcgtc gcaacccgta ctttaaageg cacaccatag gttttgtagc aaataatatt

781 atttacaatg cgggtaatgc cgctatacag gttaactata ttgagcgtga gtgggagggce
841 cagagtacag gcccagctaa tgctagagta geggtggtaa ataaccagtt agtttacgge
901 cgcgatacat actcagactt ggcgctagtg tctgtgegtg gggatgctta tttgacggat

961 aatagcgtta caaatttaat gggcgagcecc atgectatta cggaaggggce ggttaattct
1021 ttagccetetg caccttcatg gttaacaggt tatgagttgt gggatgctga cgagatgegt
1081 gagctgctag tagccagtgt tggtgcaaca ccctgggeca gggatgcgat agatacccga
1141 ataattaatg gggtggcaac ggggaaggceg cgaataatag atagccagca agatgtgggt
1201 ggctacccga getataagca aacaaataaa aaatttgata taccagacga caaaattgec
1261 gaatggttac tgggttacct gtaa
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LOCUS NZ_AABI02000026 2310 bp DNA linear BCT 23-SEP-2003
DEFINITION Microbulbifer degradans 2-40 Mdeg_26, whole genome shotgun
sequence. _
ACCESSION NZ AABI02000026 REGION: complement(24098..26407)
VERSION NZ_AABI02000026.1 GI.28878276
KEYWORDS WGS.
SOURCE  Microbulbifer degradans 2-40
ORGANISM Microbulbifer degradans 2-40-
Bacteria; Proteobacteria; gamma subdivision; Alteromonadaceae;
Microbulbifer. :
REFERENCE 1 (bases 1to 2310)
AUTHORS NCBI Microbial Genomes Annotation Project.
TITLE Direct Submission
JOURNAL Submitted (17-JUN-2004) National Center for Biotechnology
Iinformation, NIH, Bethesda, MD 20894, USA ' )
COMMENT  On Mar 7, 2003 this sequence version replaced gi:23029482.
Protein-coding genes were predicted using GeneMark program (kindly
provided by M. Borodovsky). Functional annotation is based on CDD
(Conserved Domain Database) and COG (Clusters of Orthologous
Groups) assignments, it has not yet been subject to manual review.
DNA sequence and predicted proteins are available for BLAST at
http://www.ncbi.nim.nih.gov/sutils/genom_table.cqi.
URL -- http://www.jgi.doe.qgov
Contact: Paul Richardson
microbes@cuba.jgi-psf.org.
COG assignment was automatically updated on Sep 23, 2003.
FEATURES Location/Qualifiers
source 1..2310
lorganism="Microbulbifer degradans 2-40"
/mol_type="genomic DNA"

/strain="2-40"
/db_xref="taxon:203122"
gene 1..2310
/gene="Mdeg3249"
CDS 1..2310

/gene="Mdeg3249"

/codon_start=1

ftrans|_table=11

/product="COG3866. Pectate lyase"

Iprotein_id="ZP_00067834.1"

/db_xref="Gl:23029500"

/db_xref="COG:COG3866"
ftransiation="MRNTKHLLNSGAVLLASSIATAAMAGPVGFASLNGGTTGGQGGQ
VVYANTGTQINEAMCNRPSHDTPLIYVSGTINHGNTEKVSGNCDTTGDEIQFKKVKN
LSLIGTGNGAVFDQIGIHLRETSNIILQNLHIKNVKKSGSPTSNGGDAIGMESGVYNV
WVDHCELEASGGEKDGYDSLLDMKATTQYVTVSYTYYHDSGRGGLMGSSDSDDTNTYV
TFHHNYYKNMDSRLPLLRHGTAHAFNNYYDGITKSGMNPRIGGQIKAENNYFENAHNP
IGTFYTNDMGYWDLSGNIFGNNVTWASADDETPAGPNPQSTTSIHISYPYSLDDATCV
PKIVKATAGVGNGLAVSTGGSNCGTSSSSSSSSSSSSTSSTSSTSSSSSSSNSSSGGS
GVNLSIGAGSDGSSKGAGSYGDVRDGNMSTYWAPSGSTGRVSIKWSSATTVSSIVIKE
AAGFEGNITGWQVVNNENGAVLKSGSNAGVISFSPVSTTKLNFEITSSNGMPTVAEFE
TYSGTVGGTSSSSSSSSSSSSSSSSSSSTSSSGGSANLGTSVSGDQVSLNWSTSNIDY
GSQQVYRDTDSNPSGRVRISAGVSGNSYTDYGLASGTYYYWIKITDQNGVVYNTNAAE
AVVGSQAPTTFTAQESAGFCSVNGSVDSNNAGYTGDGFVNTDNASGNAAVYAFNAPSA
GMYSLQVRYANGSSARPGDVLVNAGNIGTFDFSSTGSWTSWANSNELSAYFSAGNNTV
RIQATNSGGLPNLDSVSVTGNAPAAGNCN"
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ORIGIN

1 atgagaaaca ctaaacacct actcaatagc ggtgccgtat tgctagctag cagtattgca

61 acagctgcga tggeggggcee tgtgggctit geatcgcetta atggtggeac aacgggeggt
121 caaggcggtic aagttgtata cgccaacacc ggtacacaaa ttaacgaagc catgtgtaac
181 cgcccatete acgatacgece gttaattatt tatgtatccg gtaccattaa ccacggeaac
241 accgaaaagg tgtcgggtaa ttgcgataca accggcgacg agattcagtt taaaaaagtt
301 aaaaacctat cgttaattgg tactggtaac ggtgcggtgt ttgatcaaat aggtattcat
361 ttacgcgaaa cctccaatat tatictgcaa aaccttcata ttaaaaatgt taaaaaatcg
421 ggttctccaa cctccaatgg cggegatgea attggaatgg agtctggegt atacaatgtg
481 tgggtggatc actgtgagct agaagcatce ggtggtgaaa aagatggtta cgattcattg
541 ctagatatga aagcaaccac gcagtatgta accgttictt acacctatta ccacgattca
601 ggcecgeggtg gtttaatggg gtcgagegat agtgacgata ccaacaccta cgtgactttc
661 caccacaatt actacaaaaa tatggattca cgcttaccgc ttttacgcca cggtactgeg
721 catgccttta acaactatta cgatggcatt accaaatcetg gtatgaaccc ccgtatagge
781 ggtcaaataa aagcagaaaa taactatttc gaaaacgcac acaacccaat aggtacgttt
841 tacacaaacg atatgggtta ctgggactta agcggcaata tatttggcaa caacgtaacg
901 tgggcgtctg cggatgatga aacceetgea gggecgaate cacaatccac aacgtccatt
961 catatttctt acccctacag cttggatgac gecaacgtgeg tgccgaagat tgtaaaagcet
1021 actgcgggatg tgggtaacgg tttggetgtg tctaccggtg gtagcaattg cggtactict
1081 agctcttcgt ctagcagcte ttegtccage tetacctegt ctaccagtte tacatctage
1141 agttcticat catccaatag ttcttctggt ggctcaggtg taaacctitc aattggcgea
1201 ggttctgatg gtagcagtaa aggtgcgggce tettatggeg atgtgcgega tggcaatatg
1261 agcacctact gggcaccgag tggcagcact ggtcgegtat ctattaagtg gagttcggcea
1321 acgacggtaa gtagcattgt tattaaagaa gcggetggct ttgaaggtaa cattactgge
1381 tggcaagttg taaacaacga gaatggcgca gtattaaaaa gcggcetctaa cgctggegta
1441 atttcttttt ctccgotttc tactacgaag ttaaatttcg aaattacctc ttcgaacggce
1501 atgcccacgg ttgcagaatt tgaaacctat agcggceacgg ttggtggtac ttegtcatee
1661 agttcticaa gtagttcgtc aagcagttct tcaagcaget caagttcaac gagcagetct
1621 ggtggttccg cgaatctagg tacctcggta agtggcegate aggtttcact taattggtct
1681 acctcaaaca ttgatgtggg ttcgcagcaa gtttatcgeg ataccgattc aaacceatct
1741 ggtcgtgtgc gtatctctge aggegtttct ggtaattcgt ataccgatta cggettaget
1801 agcggtactt attactactg gataaaaatt accgatcaaa acggtgttgt ttacaacaca
1861 aatgccgcag aagcggttgt aggcagccaa gegecaacga cgtttactge gcaagagtct
1921 gcgggtttct getetgttaa cggttetgtt gattccaata acgetggceta cactggegat
1981 ggttitgtaa ataccgataa cgccagtgge aatgcagceag tttatgectt caatgcacct
2041 agtgcgggta tgtatagctt gcaggttcge tacgcaaacg gttctagtge acgcccaggt
2101 gatgtgctgg tcaacgctgg caatattgga acatttgatt tttccagtac cggttcttgg
2161 acatcttggg caaacagtaa tgagttaagt gcgtacttct ctgcgggtaa caatactgtt
2221 cgtattcaag ctactaactc tggcggctta cctaacttag atagtgtttc tgtaacgggt
2281 aatgcaccag cggcaggcaa ctgtaattaa
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LOCUS  NZ_AABI02000015 1785bp DNA linear BCT 23-SEP-2003
DEFINITION Microbulbifer degradans 2-40 Mdeg_15, whole genome shotgun
sequence.
ACCESSION NZ_AABI02000015 REGION: complement(111927..113711)
VERSION NZ_AABI02000015.1 GI:28878287
KEYWORDS WGS.
SOURCE  Microbulbifer degradans 2-40
ORGANISM Microbulbifer degradans 2-40
Bacteria; Proteobacteria; gamma subdivision; Alteromonadaceae;
Microbulbifer.
REFERENCE 1 (bases 1to 1785)
AUTHORS NCBI Microbial Genomes Annotation Project.
TITLE Direct Submission
JOURNAL Submitted (17-JUN-2004) National Center for Biotechnology
Information, NIH, Bethesda, MD 20894, USA
COMMENT  On Mar 7, 2003 this sequence version replaced gi:23028706.
Protein-coding genes were predicted using GeneMark program (kindly
provided by M. Borodovsky). Functional annotation is based on CDD
(Conserved Domain Database) and COG (Clusters of Orthologous
Groups) assignments, it has not yet been subject to manual review.
DNA sequence and predicted proteins are available for BLAST at
http://www.ncbi.nim.nih.gov/sutils/genom_table.cgi.
URL -- http://www.jgi.doe.gov
Contact: Paul Richardson
microbes@cuba.jgi-psf.org.
COG assignment was automatically updated on Sep 23, 2003.
FEATURES Location/Qualifiers
source 1..1785
forganism="Microbulbifer degradans 2-40"
/mol_type="genomic DNA"

/strain="2-40"
/db_xref="taxon:203122"
gene 1..1785
/gene="Mdeg2589"
CDS 1..1785

/gene="Mdeg2589"

/codon_start=1

ftrans|_table=11

/product="COG3866: Pectate lyase"

/protein_id="ZP _00067182.1"

/db_xref="Gl:23028800"

/db_xref="COG:COG3866"

/translation="MKIF KLLLMFVLAHNLVACGGSNDGGEIELNFGEENTPEPETEP
EAEPEGEPEGEPEGEPEGEPEGEPEGETADATADAGFAGHNFNLTGGEGGTAYTVNNG
KDLQTVLDNAKSSNSPVIIYVDGTINSFNSANGNQPIQIKDMDNVSIIGYGAEATFDG
VGIAIRRANNIIIRNLTFKSVLTEGKDAISIEGDDDGSTTSNIWVDHNEFYSAPTADK
DFYDGLIDSKSGASNITISYNYLHDHWKASLHGHTENDEGAHNTDRKITFHHNRFENI
ESRLPLFRRGVGHLYNNYYKDVGSTAINSRIGAELLIENNVFEDSQNPIVSFYSDVIG
YWNTSGNLFTNVTWTTPGTGEVSAGATQTPTSDYVVPYSYTLMPAADVKAHVIASAGY
GKIDQTGLTIPDPVTPEGDLGEPEAPVQGDVSLPYTENFAATDAANFFSAAYRDITGS
AGTSTPMYHRVTGTVEINAQQLDMTGARVSIGNTTPSVSTTGADTTTTGVLDLSAPYT
VSFKVVSVGGTLTKKFQIYVDNNTSASGDSIHGGSSRFYSETLDSLVAGQTYTVTGFT
ATNSSFITLRTESSGQIVLDDLSIQAAE"

ORIGIN
1 atgaaaattt ttaaattgtt attaatgttt gtactcgccc acaacttagt tgcttgtggt
61 ggcagtaacg acggtggtga aattgaatta aactttggcg aagaaaacac accagagcca
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121 gaaaccgaac cagaagctga gcctgaagga gaaccagagg gcgagecgga gggagaacct
181 gaaggagagc ctgaagggga accagagggc gaaacagccg acgcaaccgc agatgetgge
241 ttcgeecggec acaattttaa tettaccggt ggcgaaggeg gecacagcecta taccgttaat

301 aacggcaaag atttgcaaac agttttagac aacgccaaat cgagtaattc accggtcatt

361 atttacgtag acggcaccat aaattcgttt aactctgcca acggcaacca gectattcaa

421 attaaagata tggataacgt atctataatt ggttacggcg ccgaagcaac atttgacggt

481 gttggtatag caatacgccg cgccaacaac attattatic gcaaccttac ttttaaaage

541 gtccttaccg aaggtaaaga tgcaattagt atagaaggtg atgacgacgg cagcaccacg
601 tcaaacattt gggttgatca caacgaattc tacagcgcce caacggcaga caaagattit

661 tacgacggtt taatcgatag taaaagcggce gcgagcaaca ttactatttc ttacaactac

721 ctgcacgacc attggaaagc atcgttacac ggccataccg aaaatgacga aggtgcacac
781 aacaccgacc gcaaaattac tttccaccac aaccgttitg agaatattga atcgegttta

841 ccgctgttce gtcgeggtgt aggecatitg tacaataact actacaaaga cgtaggctca

901 acggctatca actcacgtat tggtgccgag ttattaattg agaataacgt ttttgaagat

961 tcacaaaacc cgattgtctc tttttactct gacgtaattg ggtactggaa cacctcagge

1021 aacctctica ccaatgtaac ttggacaacc ccaggtactg gegaagtate tgcaggegea
1081 acacaaacgc caacctcaga ttacgtagtg ccatacagct acacgcttat gccggeagee
1141 gatgtaaaag cccacgtcat tgcgagtgca ggegttggca aaatagacca gacagggctt
1201 accattccag acccegttac cectgaagge gacctaggtg aaccagaage cccagtgeaa
1261 ggtgatgtaa gcctacctta cactgaaaat titgecgeca ctgacgecge caatttettt

1321 agecgeegegt accgegatat tactggetct getggcacca geacacceat gtaccacege
1381 gtaaccggca cggtggaaat taacgcacag caattggata tgactggege acgcegtatca
1441 attggcaaca caacgccaag tgtaagcaca accggtgcag acaccactac aacgggcegta
1501 ttagatttaa gcgcgececta caccgtaagce tttaaagtgg taagegtagg cggcaccecta
1561 actaagaaat ttcaaatata tgtagacaac aatacctctg ccagcggega ctetattcac
1621 ggcggctcat cgegctttta cagtgaaact ttagactcge tagttgcagg ccaaacctac
1681 acagtaaccg gctttaccge caccaacagc tctttcataa cattacgtac cgaaagtage
1741 ggccaaattg tattagatga cctaagtatt caagccgeag aataa
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LOCUS NZ_AABI02000001 1278 bp DNA linear BCT 23-SEP-2003
DEFINITION Microbulbifer degradans 2-40 Mdeg_1, whole genome shotgun sequence.
ACCESSION NZ _AABI02000001 REGION: complement(71234..72511)
VERSION NZ_AABI02000001.1 GI:28878301
KEYWORDS WGS.
SOURCE  Microbulbifer degradans 2-40
ORGANISM Microbulbifer degradans 2-40
Bacteria; Proteobacteria; gamma subdivision; Alteromonadaceae;
Microbulbifer.
REFERENCE 1 (bases 1to 1278)
AUTHORS NCBI Microbial Genomes Annotation Project.
TITLE Direct Submission
JOURNAL Submitted (17-JUN-2004) National Center for Biotechnology
Information, NIH, Bethesda, MD 20894, USA
COMMENT  On Mar 7, 2003 this sequence version replaced gi:23026153.
Protein-coding genes were predicted using GeneMark program (kindly
provided by M. Borodovsky). Functional annotation is based on CDD
(Conserved Domain Database) and COG (Clusters of Orthologous
Groups) assignments, it has not yet been subject to manual review.
DNA sequence and predicted proteins are available for BLAST at
http://www.ncbi.nim.nih.gov/sutils/gencm_table.cqi.
URL -- http://www.jgi.dce.gov
Contact: Paul Richardson
microbes@cuba.jgi-psf.org.
COG assignment was automatically updated on Sep 23, 2003.
FEATURES Location/Qualifiers
source 1..1278
lorganism="Microbulbifer degradans 2-40"
/mol_type="genomic DNA"

Istrain="2-40"
/db_xref="taxon:203122"
gene 1..1278
/gene="Mdeg0054"
CDS 1..1278

/gene="Mdeg0054"
/codon_start=1
ftransl_table=11
/product="hypothetical protein"
/protein_id="ZP_00064693.1"
/db_xref="G1:23026207"
/translation="MFKYALYVVALVAGVVVSLAACSKRATQQVETEFYEINERGGDD
GRLLRVVNLNNQGVGSLRWALAQTGARKIIFDVGGVIDLEEKSLKIREAHVTIAGETA
PSPGITLIKGGLRIETHNVKVSHLMIRPGDAGYSKGQGWKPDGITIYGSKARHVVIDH
CSVTWAVDENIAVSGPADKGAEATAGKVLIRNSIIAEALSNASHPEGEHSKGILIHNN
VQHVSLVNNLLAHNRRRNPYFKAGTTGIVIGNIIYNPGKRAIHMSSGRADASLPTLS!
TGNLFIPAANTSPNLSLISNYGKIYSSGNLVQGESRPITDGKSISLTAPPLQQVGINL
TDTGTQNDFCQTLSNAGARPWDPDPIDIRIKTQLLAGEGRIIDSQSEVGGYPIHNVNN
KETAEAGSTQGDGMLQFDTELLRKIPNLCSGMM"
ORIGIN
1 atgtttaagt atgcgctata tgttgtggcc ttggtggetg gegtagtggt tagettagea

61 gcctgcagea agagagctac gcagcaagta gagactgaat tctacgagat taatgagegg

121 ggcggagatg atggtcgect getacgegtt gtgaatttaa ataatcaggg ggttggctct

181 ttgcgcetggg cattggegea gacaggtgct agaaaaataa tittcgatgt aggggggatg

241 atagatctag aagaaaaatc gctcaagatt cgtgaagcce atgtgacaat cgctggagag

301 acggccccat caccgggtat cacccttatc aagggcggac taagaataga aacccacaat

361 gtcaaagttt cgcaccttat gattaggect ggtgacgcag ggtactccaa aggtcaaggt

119



WO 2008/033330 PCT/US2007/019708

421 tggaaacccg acggcataac tatatatggc agcaaagcga ggcatgttgt tattgatcat
481 tgctcggtta catgggetgt cgacgaaaat atcgcagtat ctggcccage agataaggag
541 gcagaggcta ccgcgggtaa ggttcttatt cgcaattcaa ttattgccga agegcetaage
601 aatgcatccc acccagaggg ggagcattct aagggcatac tcatacacaa caatgtgcag
661 catgtaagct tggttaacaa tttgttggct cacaatagge gaagaaacce ttattttaag

721 gcgggtacaa cgggaattgt aattggcaat ataatttata acccagggaa acgtgctatt
781 catatgtctt cgggeegtge tgatgetage ctgccaacac tgtcaattac agggaatttg

841 tHattccag cagctaatac ttcccecaac cttagtttga taagcaacta tggaaaaatt

901 tattcgagtg gaaacttggt gcagggggag agcaggcecga taactgatgg taaaagtatt
961 tcattgactg cgccgecget acagcaagta ggcataaatt taaccgatac aggtacacaa
1021 aacgactttt gccaaaccct aagcaacgea ggtgeecegec cgtgggacce cgaccegatt
1081 gatattagaa taaaaacaca acttttggct ggcgaaggac gaattattga tagccagage
1141 gaggttggag gctacccaat acataacgtc aataacaaag aaaccgetga agcaggetcet
1201 acgcaggggg atggtatgtt gcagtttgat actgagttat tgagaaaaat accaaacctg
1261 tgtagtggca tgatgtaa '
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LOCUS  NZ_AABI02000001 2319bp DNA linear BCT 23-SEP-2003
DEFINITION Microbulbifer degradans 2-40 Mdeg_1, whole genome shotgun sequence.
ACCESSION NZ AABI02000001 REGION: 76773..79091
VERSION NZ_AABI02000001.1 GI:28878301
KEYWORDS WGS.
SOURCE  Microbulbifer degradans 2-40
ORGANISM Microbulbifer degradans 2-40
Bacteria, Proteobacteria; gamma subdivision; Alteromonadaceae;
Microbulbifer. ‘
REFERENCE 1 (bases 1to 2319)
AUTHORS NCBI Microbial Genomes Annotation Project.
TITLE Direct Submission
JOURNAL Submitted (17-JUN-2004) National Center for Biotechnology
Information, NIH, Bethesda, MD 20894, USA
COMMENT  On Mar 7, 2003 this sequence version replaced gi:23026153.
Protein-coding genes were predicted using GeneMark program (kindly
provided by M. Borodovsky). Functional annotation is based on CDD
(Conserved Domain Database) and COG (Clusters of Orthologous
Groups) assignments, it has not yet been subject to manual review.
DNA sequence and predicted proteins are available for BLAST at
http://www.ncbi.nim.nih.gov/sutils/genom_table.cqi.
URL -- http://www jgi.doe.gov
Contact: Paul Richardson
microbes@cuba.jgi-psf.org.
COG assignment was automatically updated on Sep 23, 2003.
FEATURES Location/Qualifiers
source 1..2319
lorganism="Microbulbifer degradans 2-40"
Imol_type="genomic DNA"

/strain="2-40"
/db_xref="taxon:203122"
gene 1..2319
/gene="Mdeg0058"
CDS 1..2319

/gene="Mdeg0058"

/codon_start=1

ftransl_table=11

/product="C0OG3210: Large exoproteins involved in heme

utilization or adhesion"

Iprotein_id="ZP_ 00064697.1"

/db_xref="Gl1:23026211"

Idb_xref="COG:C0G3210"
ftranslation="MRDITMKNNKFRSSFTLKKLTPFFVAGTMLGGSNAWAGCDYTVT
NQWGSGFTGNVRITNSGNTPTNGWAVNWQYAGDNRISNSWGAQLSGSNPYSATAESWN
AVIQPSQSIEIGFQGTGDGNEIPTINGDVCQTSSGSTSSSSSSSTSSSSSSSSSTSSS
SNSSSSSSSSSSSSSSSGSTTGYIHIEENELGFCYVQGSIDSNNGGFTGTGFANTDNY
NGSQINWKVNVDFDGYYALEWRYANGSGTARTASVSANGAQSEISFPTTGSWDSWLLD
STTLFLKAGVNDVILSANTSSGLANIDSLTVHGDGVAAADCNTDGSSSSSSSSSSSSS
STSSSSSSSSSSSTSSSSGGPQILKAFPTAEGYGKITAGGRGGDVYIVTNLNDSGAGS
LRQAVEASGPRTVVFEVSGTITLNKPLTIKNNNITIAGQTAPGDGITLRKHNFSIQAD
DVIVRYIRVRFGDETLTDSDAISMRYQKNIILDHVSASWGDDETLSLYHGENITVQWS:
MITETLNRGGEHAFAAIWGSPFSTFHHNLIAHNVARNVRFASGSGYTDYRNNVVYNWG
YSSTHGGEAQQVGNANFNFTTVNMVGNYYKPGPRTESGVRSRLLTPNTRNGDADLGSF
YVSGNHMVGSPNVTADNSIGVSNKNALISSPWNSMKIEGEQTAEQAYESVLAYAGASK
VRDSVDTRIIEEVRTGTATYGGNGIESQNEVGGWPQLRSETPPQDSDRDGMPDDWER
ANNLNPFNAADRNTKDSIGYTMLERYINGLVD"
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ORIGIN

1 atgagagata tcacgatgaa gaataataaa ttcaggtcgt cttttacatt aaaaaaactc

61 acaccgtttt ttgttgcggg caccatgctt ggcggttcca acgcctggge tggctgegac
121 tatacggtca ctaatcagtg gggctcagge tttactggca acgttcgtat aactaatage
181 ggtaacacgc caacaaatgg ttgggctgtt aactggcagt acgctggega taatcgtatt
241 agtaatagct ggggagcaca getttcaggg tcgaacccat actctgecac ggcagaaage
301 tggaatgctg ttattcagcc tagtcagtce atagaaattg ggtttcaagg taccggegac
361 ggaaatgaaa taccaactat aaatggcgat gtttgccaga ctagcagegg aagtacttca
421 tccagctcat cttcaagtac gtettctage agetettcaa getcgtecac tageagetet
481 tcaaacagct cttctagete tagetcgtee agetegtceta getectecte tggetcetaca
541 actggatata ticatataga agagaatgaa cttggttttt gttatgtaca aggttccatt
601 gactccaaca acggtggctt taccggcaca ggctttgcca ataccgataa cgttaatgge
661 tcacagatta actggaaagt aaatgtcgac tttgatggat attatgcgcet cgaatggege
721 tatgcgaatg gctccggeac cgegegeact gcaagegtta gegetaatgg agcacaaage
781 gaaatttcct tcectacaac aggttegtgg gatagetggt tattagacag cactacccta
841 tttttaaaag ctggcgtaaa cgacgtaata ttgagcgcaa atacaagcag tggectageg
901 aacatagatt cacttacagt gcacggtgat ggcgtagetg cggcagactg taatactgat
961 ggaagctcaa gcagcagctc tagttcaagce tetagticca getecaacttc tagtagctce -
1021 tcaagttcca getcgtetag cacgtccage tettetggtg gccegeaaat attaaaagea
1081 ttccccaccg cagaaggcta cggaaaaata accgcaggtg gtcgtggtgg cgatgtctat
1141 atagttacaa acctgaatga ctcaggcgceg ggtagtttge gtcaggecgt agaggcatct
1201 ggccctagaa cegttgtgtt cgaagtgtct ggaaccatca ctctaaataa accactcaca
1261 atcaaaaata ataacatcac aatagcagga caaactgcac caggcgatgg cattacactt
1321 agaaagcaca acttttctat ccaagctgat gatgtcatcg tacgttacat acgtgttcge
1381 tttggtgatg aaaccctaac cgattctgat gcgatttcca tgaggtacca aaaaaatatt
1441 attttggatc atgtgagtgc tagctgggga gatgatgaaa ccttatctct ttatcacgge
1501 gaaaatatca ctgtgcaatg gagcatgatt acagagaccc tcaatcgtgg cggcgaacat
15661 gcaticgcag ctatatgggg ttcgectttt agtaccttcc accacaattt aattgctcac
1621 aatgtigcga gaaacgttcg ctttgcgteg ggttccggtt atacggatta tegtaacaat
1681 gtcgtatata actggggcta tagcagcaca cacggaggcg aagctcaaca agttggcaac
1741 gctaatttta atttcaccac cgtcaatatg gtcggcaact attacaaacc tgggccgaga
1801 actgaatctg gegttcgtag tcgactactt acacctaaca cgegtaacgg cgatgeggac
1861 ttaggtagtt tttacgtttc tggtaaccac atggttggca gcccaaatgt aactgcagac
1921 aactcgattg gegtatcgaa taaaaatgcc ttaataagta geccttggaa ttcaatgaaa
1981 atagaaggcg aacaaacagc tgagcaagcea tatgagtcag ticttgctta cgcaggtgea
2041 tctaaagtac gcgactcggt agatactcgt attattgaag aagtacgtac aggcacagct
2101 acttatggtg gaaacggcat aattgaatcg cagaatgaag tgggtggttg gccacaactt
2161 agaagtgaaa cgccccegea agacagtgat cgcgacggaa tgccagatga ctgggaacge
2221 gegaacaacc taaatccatt caacgcagce gatagaaaca ctaaagacag tattggctac
2281 acaatgttag agcgatatat taacgggctt gttgattaa
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LOCUS NZ_AABI02000001 . 1536 bp DNA linear BCT 23-SEP-2003
DEFINITION Microbuibifer degradans 2-40 Mdeg_1, whole genome shotgun sequence.
ACCESSION NZ_AABI02000001 REGION: 73615..75150
VERSION NZ_AABI02000001.1 GI:28878301
KEYWORDS WGS.
SOURCE  Microbulbifer degradans 2-40
ORGANISM Microbulbifer degradans 2-40
Bacteria; Proteobacteria; gamma subdivision; Alteromonadaceae;
Microbulbifer.
REFERENCE 1 (bases 1 to 1536)
AUTHORS NCBI Microbial Genomes Annotation Project.
TITLE Direct Submission
JOURNAL Submitted (17-JUN-2004) National Center for Biotechnology
Information, NIH, Bethesda, MD 20894, USA
COMMENT  On Mar 7, 2003 this sequence version replaced gi:23026153.
Protein-coding genes were predicted using GeneMark program (kindly
provided by M. Borodovsky). Functional annotation is based on CDD
(Conserved Domain Database) and COG (Clusters of Orthologous
Groups) assignments, it has not yet been subject to manual review.
DNA sequence and predicted proteins are available for BLAST at
http://www.ncbi.nim.nih.gov/sutils/genom_table.cgi.
URL -- http://www.jgi.doe.gov
Contact: Paul Richardson
microbes@cuba.jgi-psf.org.
COG assignment was automatically updated on Sep 23, 2003.
FEATURES Location/Qualifiers
source 1..1536
/organism="Microbulbifer degradans 2-40"
/mol_type="genomic DNA"

/strain="2-40"
/db_xref="taxon;203122"
gene 1..1536
/gene="Mdeg0055"
CDS 1..1536

/gene="Mdeg0055"
/codon_start=1
ftrans!_table=11
/product="COG3210: Large exoproteins involved in heme
utilization or adhesion"
/protein_id="ZP 00064694 .1"
/db_xref="Gl:23026208"
/db_xref="COG:COG3210"
/translation="MLRIPKAWLALPLVLGSTNLYAQVTCSISNTNVWNNGYTVNVNV
TNTGSSQVGSWQVPINFSEPPQVSSGWNAILSTNGNTVTAGNIGWNGNLNPGQSASFG
FQGGHDGSFVEPTCSGGGSSTSSSSSSSSSSTSSTSSSSTSSSSSSSSGGSELLIQEN
ASGFCRVDGSIDNNNSGYTGSGFANTENQNGSAVEYALNVPSNGNYLLDARYASATTR
SASVVVNGSSVGSFSFPSTGSWTSWTVDSANVPLKGGNNIVRIVATNSSGLPNIDSLK
VIGTNPSAGSCSSNSSSTSSSSSSSSSSSNSGGKGSSCRSTGSQSVSSTIKVTSGTFD
GNCKTYNPTSALGDGSQSESQKPAFRVENGATLKNVILGNNGVDGIHVYNGGTLDNIR
WTNVGEDAMTVKSEGNVTVSNIEGYDGSDKFIQVNAVTNLKVSNCIVDKMGKFLRQNG
GKTFAMSVTVDNCDISNMGEGVFRSDSPNATARITNSRLKNAGDICIGKWKSCTSSNI
TSF"
ORIGIN
1 atgttgcgaa tccccaaggce ttggetggca cttccacttg tactgggaag taccaatcta
61 tacgctcaag taacttgcag tatctctaac accaatgttt ggaataacgg atacaccatt
121 aatgttaatg taaccaacac aggctcttca caggttggtt cttggcaggt tcctattaat
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181 ttttctgage cacctcaagt aagcagegge tggaatgcaa tattaagcac aaacggaaac
241 accgtaactg ccggcaatat tggttggaat ggtaatttaa atcccggeca aagegectee
301 tttggttttc aaggtggcca cgatggeage tttgtggage ccacctgete gggeggagge
361 tctagcacta gctcaagcag ctectagtagt tctagetcaa caagttctac cagttettea

421 tccacaagtt caagtagctc tictagetee ggeggctetg aacttttaat ccaagaaaat
481 gcatccggcet tetgeegtgt ggacggateg atagataaca ataactcagg ctataccggt
-541 agtggctttg ccaacaccga gaaccaaaac ggttccgeag ttgaatacge acttaacgtt
601 ccctctaatg ggaattatct cctcgacgcet cgatatgcaa gegetactac acgatcgget
661 agcgtggtag ttaatggatc ttcagtagge agetttagtt ttccatctac gggttegtgg

721 acaagctgga cagttgactc cgccaacgtt ccgttaaaag gecgggaataa tattgttcga
781 attgttgcaa ctaacagcag cggattacct aatattgatt cattaaaggt aataggcacc
841 aacccgtcag ccggeagttg ttcaagcaac tegtcatcea ctagttcate gtctagetca
901 agttcatcaa gcagtaactc cggtggcaaa ggctctaget gecgttctac aggcagtcaa
961 tctgtttect ctactattaa agttactage gggactttcg atgggaactg taaaacgtat

1021 aaccctacaa gtgcccttgg cgatggcagt caatcagaaa gccagaaacc ggcattccga
1081 gtggagaacg gcgcaacact caaaaacgtg attctaggca acaatggcegt agacggtatt
1141 catgtttata acggcggcac cttggataac atccgctgga ccaatgtggg tgaagatgca
1201 atgaccgtta aatctgaagg aaacgttacc gtttcaaata ttgagggtta tgacggttca
1261 gataaattta tacaagtaaa cgcagttacc aacctaaagg tttctaattg cattgtagat
1321 aaaatgggta aatttttacg tcagaatggc ggtaaaactt tcgctatgte tgtaaccgta
1381 gataattgtg atatctcaaa tatgggtgaa ggtgttttcc gctcagacag cccaaatgca
1441 acagcgagaa tcacaaatag ccgattaaaa aatgcaggcg acatitgtat tggtaagtgg
1501 aaaagctgcea catcttccaa cattaccagc tictaa
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LOCUS  NZ_AABI02000004 1368 bp DNA linear BCT 23-SEP-2003
DEFINITION Microbulbifer degradans 2-40 Mdeg_4, whole genome shotgun sequence.
ACCESSION NZ_AABI02000004 REGION: 203603..204970
VERSION NZ_AABI02000004.1 GI.28878298
KEYWORDS WGS.
SOURCE  Microbulbifer degradans 2-40
ORGANISM Microbulbifer degradans 2-40
Bacteria; Proteobacteria; gamma subdivision; Alteromonadaceae;
Microbulbifer.
REFERENCE 1 (bases 1 to 1368)
AUTHORS NCBI Microbial Genomes Annotation Project.
TITLE Direct Submission .
JOURNAL Submitted (17-JUN-2004) National Center for Biotechnology
Information, NIH, Bethesda, MD 20894, USA
COMMENT  On Mar 7, 2003 this sequence version replaced gi:23027141.
Protein-coding genes were predicted using GeneMark program (kindly
provided by M. Borodovsky). Functional annotation is based on CDD
(Conserved Domain Database) and COG (Clusters of Orthologous
Groups) assignments, it has not yet been subject to manuai review.
DNA sequence and predicted proteins are available for BLAST at
http://www.ncbi.nim.nih.gov/sutils/genom_table.cqi.
URL -- http://www.jgi.doe.gov
Contact: Paul Richardson
microbes@cuba.jgi-psf.org.
COG assignment was automatically updated on Sep 23, 2003.
FEATURES Location/Qualifiers
source 1..1368
lorganism="Microbulbifer degradans 2-40"
/mol_type="genomic DNA"

Istrain="2-40"
/db_xref="taxon:203122"
gene 1..1368
/gene="Mdeg1109"
CDS 1..1368

/gene="Mdeg1109"

/codon_start=1

ftrans|_table=11

/product="hypothetical protein"

/protein_id="ZP _00065735.1"

/db_xref="G1:23027280"
ftranslation="MIMMRNKILLALVLCGASASAFAASNRPSGYTTICKTDQTCSVS
SSTNVAFGAAGKFVYKVINGTFTCNTSTFGSDPNPAKSVKECSVPTNGSSSTSSTSSS
SSSSSSSSSGSSSSCGTGGGATVCLSAGGGSNDIDLTWTVSGSISSAQVYRDTDSNPS
GRTRIAQLGGDARSYSDTNVSAGKQYYYWIKFGANGSNYNSNAASATYSGSSSSSSSS
SSSSSSSGGSAECKAGATISGKTVDCGGKEIGLSCSGDSETQPPVLTLKNATIKNLVI
SAKGGSDGIHCTGNCTMENVVWKDICEDAATNKTDGITMTIIGGSAYNSTSGYGGKPD
KVFQHNSKNSTTVIKGGFTLTGEHGKLWRSCGNCTNNGGPRNVTIDNVKVDAKIGSIV
GVNRNYGDKATIKNLKIKDYKSGSPKVCEEYKGVQKGSGESSKYGEYWDTANCDVSKS

DVSAL"

gene ‘complement(174..356)
/gene="Mdeg1110"

CDS complement(174..356)

/gene="Mdeg1110"
/codon_start=1
ftrans!_table=11
/product="hypothetical protein"
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/protein_id="ZP_00065736.1"
ldb_xref="Gl:23027281"
translation= "MPHELLEPDELLELELEELLVLLVLEEPLVGTEHSFTDLAGLGS
LPKVDVLQVKVPLITL"

ORIGIN

1 gtgataatga tgcgtaataa aatcctattg gegettgtat tgtgtggage ttetgectet

61 gccetttgegg ctagtaateg tectagtggt tacacaacta tetgtaaaac cgatcaaact
121 tgttetgtaa getegtctac caacgttgeg ttcggegetg ctggtaagtt tgtitacaaa
181 gtaattaacg gtacctttac tigtaataca tctacttttg gcagcgatcce taaccetgct
241 aaatctgtaa aagaatgttc tgtacctact aatggttctt ctagcactag cagcaccagt
301 agttcttcta getctagttc aagtagcetca tcgggttcaa gcageteatg tggeactggt
361 ggcggegceaa ctgtatgttt aagtgcaggt ggcggeagta acgatatcga tttaacttgg
421 acagtatctg gttctatttc tagcgctcag gtttaccgeg acacagattc taaccctagt
481 ggtcgcacac gtattgctca attaggtggc gatgcaagaa gctatagcga tacgaatgtt
541 agtgctggta agcagtacta ctactggatt aagtttggcg ccaacggcete taactacaat
601 tcgaatgcgg cttctgetac ctatagtggt tcaagtaget catcgagttc ttcaagetct
661 tctagttcct catctggegg ctcggcetgaa tgtaaagetg gegetactat ttetggtaaa
721 accgtagatt gcggtggtaa agaaattggce ttgtcgtget cgggtgatag tgaaactcaa .
781 ccaccagtat taacgcttaa aaatgccacc attaaaaact tggtaatttc tgctaaaggt
841 gggtccgacg gtattcactg tactggcaac tgcaccatgg aaaatgttgt ttggaaagat
901 atctgtgaag atgctgctac caacaaaacc gacggtatta ccatgaccat tattggtggt
961 agtgcgtata actctacaag cggttacggc ggcaagccag ataaggtttt ccaacataac
1021 tctaaaaaca gtactactgt aattaaaggc ggctttacat taacaggtga gcacggcaaa
1081 tigtggcegtt catgtggtaa ctgtactaat aacggeggece cacgtaatgt gactatcgac
1141 aacgttaaag tagacgcgaa aataggcagt attgttggcg ttaaccgcaa ctatggcgat
1201 aaggcaacaa tcaaaaactt aaagattaaa gactacaaat ctggtagccc caaagtgtgt
1261 gaagaataca agggtgtaca aaagggtagt ggcgagtctt ctaagtatgg cgaatactgg
1321 gatactgcaa actgcgatgt aagtaaatca gatgtgtctg ctetttaa -
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LOCUS NZ_AABI02000010 1275bp DNA linear BCT 23-SEP-2003
DEFINITION Microbulbifer degradans 2-40 Mdeg_14, whole genome shotgun
sequence.
ACCESSION NZ AABI02000010 REGION: complement(30476..31750)
VERSION NZ_AABI02000010.1 Gl:28878292
KEYWORDS WGS.
SOURCE  Microbulbifer degradans 2-40
ORGANISM Microbulbifer degradans 2-40
Bacteria; Proteobacteria; gamma subdivision; Alteromonadaceae;
Microbulbifer.
REFERENCE 1 (bases 1to 1275)
AUTHORS NCBI Microbial Genomes Annotation Project.
TITLE Direct Submission
JOURNAL Submitted (17-JUN-2004) National Center for Biotechnology
Information, NIH, Bethesda, MD 20894, USA
COMMENT  On Mar 7, 2003 this sequence version replaced gi:23028613.
Protein-coding genes were predicted using GeneMark program (kindly
provided by M. Borodovsky). Functional annotation is based on CDD
(Conserved Domain Database) and COG (Clusters of Orthologous
Groups) assignments, it has not yet been subject to manual review.
DNA sequence and predicted proteins are available for BLAST at
http://www.ncbi.nlm.nih.gov/sutils/genom _table.cqi.
URL -- http.//iwww.jgi.doe.gov
Contact: Paul Richardson
microbes@cuba.jgi-psf.org.
COG assignment was automatically updated on Sep 23, 2003.
FEATURES Location/Qualifiers
source 1..1275
forganism="Microbulbifer degradans 2-40"
/mol_type="genomic DNA"

/strain="2-40"
{db_xref="taxon:203122"
gene 1..1275
/gene="Mdeg2416"
CDS 1..1275

/gene="Mdeg2416"
/codon_start=1
trans|_table=11
/product="C0OG5295: Autotransporter adhesin"
Iprotein_id="ZP_00067017.1"
/db_xref="Gl:23028629"
/db xref-"COG C0OG5295"
/translation="MFNKILVAVGLLAASLSVHAATNRPSGYTTICKVGETCSVSQST
NVAFGASGQFVYKVLNGSFSCSVSTFGSDPIPSKSVKECSIPSNGSSSSGSSSSSSSS
SSGSSSGGGCGSGGGSTVCLSASGSSNGINLSWSVSGSISSVQLYRDTDSNPSGRTRI
ASVSSSTTSFSDTGAASGTTYYYWVKYYVNGTAYNSGVASAVRGSSSSSSSSSSSTSS
SSGGKGSSCSSTGSQSVSSTIKVTSGTYDGGCKTFNPTSALGDGSQSESQKPAFRVEN
GATLKNVIIGNNGVDGIHVYNGGTLNNILWTNVGEDAMTVKSEGNVTVTNVEGYDGED
KFIQVNAVTNLKVSNCIVNKMGKFLRQNGGKTFAMSVSVDNCDISNMGEGIFRSDSPN
ATAVITNSRLRNAGDICIGAWKSCKSSNISSF"
ORIGIN
1 atgtttaaca agatactcgt tgcagtagga ttacttgcgg ctagectttc tgtgcacgee

61 gcaacaaacc gcccaagtgg ttatacaaca atttgtaagg ttggtgaaac atgctcggta

121 agtcagtcta cgaatgtagce ctttggcgeg tctgggeagt ttgtgtataa agtattaaac

181 ggtagctttt ctigtagtgt ttctacgttt ggtagtgacc ctattcctic taaatctgta

241 aaagaatgtt caatcccatc aaacggctct agctettctg getegtette atcttcgtet
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301 agcagctctt ccggtagcte ttetggtggt ggetgtggea gcggtagtgg ttctacggtg
361 tgcttatcgg cctegggttc tagcaatggt atcaatttaa gttggtetgt atctggttct

421 atatcttccg tgcagcttta tcgegatace gattcaaacc caageggteg cacgegtatt
481 gctagtgtat ctagctctac tactagettt agtgataccg gegeggeate gggcaccact
541 tattactact gggttaaata ttatgtaaat ggtactgctt acaactcggg tgttgcttct

601 gcggtgegeg gticttctag ctetagtagt tecaagttett ccagceacttc tagcagttct

661 ggtggaaaag gttctagttg tagctctact ggtagccaat ctgtgtcttc tactattaag

721 gtaaccagcg gtacttacga tggtggttgt aaaacattta accctaccag tgctttgggt
781 gatggtagce aatctgaaag ccaaaaacct gctttcegty tagaaaacgg tgcaacgtta
841 aagaatgtaa ttattggcaa taacggtgtg gatggtattc acgtttacaa cggcggtacg
901 ttaaataata ttctttggac taacgtaggt gaagatgcca tgaccgttaa gtctgaaggt
961 aacgtgacgg taaccaatgt tgaaggctat gacggcgaag ataagtttat tcaggtaaac
1021 gcagtgacta acttaaaagt ttctaactgt attgtgaata aaatgggtaa gtttcttcgt
1081 cagaatggtg gtaaaacatt tgccatgtcg gtaagtgtag ataactgcga tatatctaat
1141 atgggtgaag gtatcttccg ttcagacagce ccgaacgceta cageggttat tactaacage
1201 cgtttacgca acgctgggga tatttgtatt ggggettgga aaagttgtaa atcttccaat
1261 atcagcagct tttaa
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LOCUS  NZ_AABI02000027 1179 bp DNA linear BCT 23-SEP-2003
DEFINITION Microbulbifer degradans 2-40 Mdeg_27, whole genome shotgun
sequence.
ACCESSION NZ AABI02000027 REGION: complement(32448..33626)
. VERSION NZ_AABI02000027.1 Gl:28878275
KEYWORDS WGS.
SOURCE  Microbulbifer degradans 2-40
ORGANISM Microbulbifer degradans 2-40
Bacteria; Proteobacteria; gamma subdivision; Alteromonadaceae:
Microbulbifer.
REFERENCE 1 (bases 1to 1179)
AUTHORS NCBI Microbial Genomes Annotation Project.
TITLE Direct Submission
JOURNAL Submitted (17-JUN-2004) National Center for Biotechnology
information, NIH, Bethesda, MD 20894, USA
COMMENT  On Mar 7, 2003 this sequence version replaced gi:23029524.
Protein-coding genes were predicted using GeneMark program (kindly
provided by M. Borodovsky). Functional annotation is based on CDD
(Conserved Domain Database) and COG (Clusters of Orthologous
Groups) assignments, it has not yet been subject to manual review.
DNA sequence and predicted proteins are available for BLAST at
http://www.ncbi.nlm.nih.gov/sutils/genom_table.cqi.
URL -- http://www.jgi.doe.gov
Contact: Paul Richardson
microbes@cuba.jgi-psf.org.
COG assignment was automatically updated on Sep 23, 2003.
FEATURES Location/Qualifiers
source 1..1179
lorganism="Microbulbifer degradans 2-40"
/mol_type="genomic DNA"

Istrain="2-40"
/db_xref="taxon;203122"
gene 1..1179
/gene="Mdeg3302"
CDS 1..1179

/gene="Mdeg3302"

{codon_start=1

ftransl_table=11

/product="hypothetical protein" .

/protein_id="ZP_00067887.1"

ldb_xref="G1:23029557"
/translation="MKKLILMVALLAFSVSSFAALSSGRYIIVSKLNGNALDVDSFST

ADGANVMQWFALGGVNQQFDVAVLSDGSYSIRPVHSGKSLDVYAWNADDGAELRQWAY

TGADNQRWYIDNQSGDYYSITSKFSGRALDVWGMSMYTGADVRLYSYWGGAGQLWTFQ
KVGSSSECYAGATLTNRFVDCGGKTIGLSCVGDSETQGAVLTLKNSSIRNVKLAANGG
ADGIHCTSGNCTLADVVWNDICEDAATNKSEGGTLTIVGGSAYNSTGGYGGTPDKIFQ
HNSKNSTTIVAGGFTAYGTHGKLWRSCGNCTNNGGPRNLLVYSVNIDASIGAIAGVNR
NYGDRATIRDLKIKNYSSGSPHVCDEYQGVQKGNSSTKYGEYWNTASCDVSRSDVSGL

ORIGIN :

1 atgaaaaaac ttatccttat ggtggcegctg ttggctttta gtgttagttc tittgctgea

61 ctgtcttcag gcegetacat tattgtttct aaacttaatg gcaacgcegtt agatgtagat

121 agctttagca ccgcagatgg cgccaatgtt atgcagtggt ttgetttggg tagtgtgaac
181 cagcagtttg acgtggcagt gettagcgat ggcagttact ccatacgace agtgcacage
241 ggtaagtcat tagatgtata tgcgtggaac gcagacgatg gtgcggaact tegtcagtgg
301 gcatacacag gcgcagataa ccaacgttgg tatatcgata atcaaagtgg cgattactat
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361 tcaattacgt ctaaatttag cgggcgcegcea ttggatgtat ggggtatgag tatgtacace
421 ggcgcagatg tccgecttta ttcatattgg ggcggegegg ggcagetgtg gaccttccaa
481 aaggtaggta gctcaagtga gtgttacgca ggtgctacgt taacaaaccy ctttgtggat
541 tgtggcggca aaacaatagg ccttagttgt gtaggcgata gtgaaactca aggegeggtg
601 ctaaccctta aaaactcgtc cattcgcaat gttaagttgg ctgcaaacgg tggtgcggat
661 ggcattcact gcactagtgg caactgcaca ttagccgacg ttgtttggaa cgatatttgt
721 gaagatgctg ccacgaataa gtctgaaggt ggcaccetga ctattgtggg tggttcggeg
781 tataactcta ctggcgggta tggtggtaca ccggataaaa tttttcagca caactcgaaa
841 aacagcacaa caattgttgc cggcggctte actgcatatg gtacccacgg taagttgtgg
901 cgctcgtgtyg gtaactgtac aaacaacgge ggtccgegta atttactggt ttatagegtg -
961 aatattgacg caagtattgg cgcaattgct ggtgttaacc gcaattacgg cgatagagcg
1021 accattcgcg acctaaaaat aaagaattat tettctggca geccgeatgt gtgtgacgaa
1081 tatcaaggcg tacagaaggg caattcttct acaaaatatg gcgagtactg gaataccgca

1141 agttgtgatg tttcgcggtc agatgtaagt gggctttaa

130



WO 2008/033330 . PCT/US2007/019708

LOCUS NZ_AABI02000006 2202 bp DNA linear BCT 23-SEP-2003
DEFINITION Microbulbifer degradans 2-40 Mdeg_6, whole genome shotgun sequence.
ACCESSION NZ AABI02000006 REGION: 58091..60292
VERSION NZ_AABI02000006.1 GI:28878296
KEYWORDS WGS.
SOURCE  Microbulbifer degradans 2-40
ORGANISM Microbulbifer degradans 2-40
Bacteria, Proteobacteria; gamma subdivision; Alteromonadaceae;
Microbulbifer.
REFERENCE 1 (bases 1 to 2202)
AUTHORS NCBI Microbial Genomes Annotation Project.
TITLE Direct Submission
JOURNAL Submitted (17-JUN-2004) National Center for Biotechnology
Information, NIH, Bethesda, MD 20894, USA
COMMENT  On Mar 7, 2003 this sequence version replaced gi:23027577.
Protein-coding genes were predicted using GeneMark program (kindly
provided by M. Borodovsky). Functional annotation is based on CDD
(Conserved Domain Database) and COG (Clusters of Orthologous
Groups) assignments, it has not yet been subject to manual review.
DNA sequence and predicted proteins are available for BLAST at
http://www.ncbi.nim.nih.gov/sutils/genom_table.cgi.
URL -- http://www jgi.doe.gov
Contact: Paul Richardson
microbes@cuba jgi-psf.org.
COG assignment was automatically updated on Sep 23, 2003.
FEATURES Location/Qualifiers
source 1..2202
/organism="Microbulbifer degradans 2-40"
/mol_type="genomic DNA"

Istrain="2-40"
/db_xref="taxon:203122"
gene 1..2202
/gene="Mdeg1441"
CDS 1..2202

/gene="Mdeg1441"
/codon_start=1
ftrans|_tabie=11
/product="hypothetical protein"
/protein_id="ZP_00066061.1"
/db_xref="Gl.23027623"
/translation="MFRYILTAFALVAAASCAQAATNRPSGYTTICKTNQTCSVSSPT
NVAFGASGKFTFKVLNGSFVCSVATFGSDPNPAKSAKECSIPSDGSSSTSSTSSTSSS
SSSSSSSTSSSSSSSSSSSSSSSSSSSSSSSGSSQAGCGSGGGATVCLSATDTASAIN
LNWTVSGSLSSVQVYRDTDPNPSGRTRLTSLSPSVTSYTDNNAQAGTTYYYWIKFGAN
GSNYNSGAASAVIANTGNDDEGCGSDVCLTATANIGSIGLSWGSSAALTSVQIYRDTD
SNPSGRTRIASLSTSATSFTDSTTAVGTTYYYWVKYGLNGSQLNSNVASATALQNNTG
NASCPGETSGETAATVYYVTPNGSASASGNSFASAMDIDTALSIVGAGQMILMQPGTY
TVAYSAGNKNTKVLSRSGAAGAPIKMVAANCGRAVFDFSFPEREWVQDSYGFFLTGDY
WYFKGIEITRAGYQGVYVTGAHNTFENCAFYYNRNTGLEINKGGSYTTVINSDAYRNY
DPKKNGSMADGFGPKQTQGPGNKFIGCRAWENSDDGFDLYDSPEEVTIENSWAFRNGV
DVWGYGGFAGNGNGFKLGGNHVAANNRITNSVAFGNPVKGFDQNNNAGGITVLNCTAY
ANGTNYGFGNNLNSGEQHYFRNNVSVSGAVNISNADNKYNSWNGGVTASTADFENVDL
SKATAARNIDGSLPNNGLFRLKSGSDLIDAGVEVGLPSNGSAPDMGAFEAN"
ORIGIN
1 atgtttcgat acatccttac tgctitcgea ttggtggcag cggettectg cgegecaagea
61 gctaccaatc gcecctagegg ttacaccacc atatgtaaaa ccaatcaaac ctgctetgtt
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121 tcaagcccta ccaatgtggce gtttggegea tcgggtaaat ttacctttaa agtgettaat

181 ggctctittg tttgtagegt agecactttt ggctccgacce ctaaccegge taaaagtgct

241 aaagagtgct ctattccgtc ggatggctct tccageacct ctagtacttc gagcacatcg

301 tctagttcta gtagttcatc tagcagcaca agttcaagca gcagctctag cagttcttct

361 agctcttcgt cticcagtag ctcaagttct agttcaagtg getcttcgea agetggetge

421 ggtagtggcg ggggagcaac ggtttgttta tcggcaaccg atacagetag tgctatcaat
481 ttaaattgga cagtgagtgg ctcgctgtcg agegtgcagg tgtatcgega taccgateee
541 aacccaagtg gacgtacgcg gttaacgtcg ttaagccctt cggtaacaag ctacaccgac
601 aacaacgcac aggccggtac aacctactat tactggatta aattcggcge aaacggcage
661 aactataatt ccggtgctge gtcggetgta atagccaata ccggtaacga tgatgaaggt
721 tgtggtagtg atgtgtgctt gacggcaacc getaatattg getctatagg cttaagctgg

781 ggctctictg ccgetttaac cagegtacaa atttatcgeg atacagattc aaacccaagt

841 gggcgtacac gtattgcatc gettagcact tctgcaacca getttaccga ttcaaccact

901 gcagtaggca caacgtatta ttactgggtt aaatacggct taaacggcag ccagctaaac
961 tctaatgttg catctgccac tgctttgcaa aataacactg gcaacgcaag ttgcceeggt
1021 gaaacaagtg gcgaaactgc agcaaccgtg tattacgtaa caccaaacgg ttcggctagt
1081 gcaagcggca atagctttge atctgcaatg gatatagaca cagcactttc aattgtagge
1141 gcggggcaaa tgatattaat gcagcctggt acctacaccg ttgectatag tgcgggtaat

- 1201 aaaaatacca aagtgctttc gcgetcgggt gecgetggtg cacctatcaa aatggtggcea
1261 gccaattgeg gtegtgeagt gtttgatttt tegttcccag aacgtgagtg ggtgcaagat
1321 tcttacggct ttttcttaac tggcgattac tggtatitta aaggaataga aattaccegt

1381 gcaggctacc aaggtgtgta tgtaacgggt gcgcacaaca catttgaaaa ttgegecttt
1441 tattacaacc gcaatacagg tttagaaatt aacaaaggcg ggtcttacac caccgtcatt
1501 aattcagatg cctatcgcaa ttacgatccc aagaaaaacg gcagcatgge cgatggettt
1561 ggccctaaac aaacccaagg cccaggceaat aaatttattg gttgecgege gtgggaaaac
1621 tccgacgatg gatttgacct gtacgatage ccagaagaag taactattga aaatagctgg
1681 gcatttcgca acggtgtaga tgtatggggt tacggtggtt ttgcgggtaa tggcaacgge
1741 tttaaattgg gcggtaacca cgtggctgca aacaatcgta ttaccaacte ggttgegtte
1801 ggcaacccceg taaaaggttt tgatcaaaac aataatgccg geggtattac agtgcttaat
1861 tgcacagcect acgccaacgg cactaactac ggctttggca acaacttaaa ctcgggtgag
1921 caacactact tccgcaataa tgtttctgta tctggegcetg tgaatattag caatgecgac
1981 aacaaataca attcgtggaa cggcggagta acagcatcca cggcagattt tgaaaacgta
2041 gatttatcca aagccaccege tgcacgtaac atagatggea gectgccaaa caacggecta
2101 ttccgcttaa aaagcggeag cgatttaata gacgeeggtg tagaggtagg tttaccaagt
2161 aacggcagcg cgcccgatat gggagegttc gaagctaact ag
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LOCUS  NZ_AABI02000042 2103bp DNA linear BCT 23-SEP-2003
DEFINITION Microbulbifer degradans 2-40 Mdeg_42, whole genome shotgun
sequence.
ACCESSION NZ _AABI02000042 REGION: 7251..9353
VERSION NZ_AABI02000042.1 GI:28878260
KEYWORDS WGS.
SOURCE  Microbulbifer degradans 2-40
ORGANISM Microbulbifer degradans 2-40
Bacteria; Proteobacteria; gamma subdivision; Alteromonadaceae;
Microbulbifer.
REFERENCE 1 (bases 1 to2103)
AUTHORS NCBI Microbial Genomes Annotation Project.
TITLE Direct Submission
JOURNAL Submitted (17-JUN-2004) National Center for Biotechnology
Information, NIH, Bethesda, MD 20894, USA
COMMENT  On Mar 7, 2003 this sequence version replaced gi:23029937.
Protein-coding genes were predicted using GeneMark program (kindly
provided by M. Borodovsky). Functional annotation is based on CDD
(Conserved Domain Database) and COG (Clusters of Orthologous
Groups) assignments, it has not yet been subject to manual review.
DNA sequence and predicted proteins are available for BLAST at
http://www.ncbi.nim.nih.gov/sutils/genom_table.cgi.
URL - http://www jgi.doe.gov
Contact: Paul Richardson
microbes@cuba.jgi-psf.org.
COG assignment was automatically updated on Sep 23, 2003.
FEATURES Location/Qualifiers
source 1..2103
lorganism="Microbulbifer degradans 2-40"
/mol_type="genomic DNA"

[strain="2-40"
/db_xref="taxon:203122"
gene 1..2103
/gene="Mdeg3649"
CDS 1..2103

/gene="Mdeg3649"
/codon_start=1
ftrans|_table=11
/product="hypothetical protein"
{protein_id="ZP_00068232.1"
Idb_xref="Gl:23029941"
Jtranstation= "MKNVFNTQKTKRHCNYAYNAKAAKPFSQKALVQKCAAAALSVGL
LGAVGNAYAISCSATADTWGGGYVLNVTVTNDTNNAISNWALALNYDQAAAITNSWNA
SVSANGNVVNATNIGWNGNLAAGQSTSFGLQGTYTGNFSLPVCVGQGQSSSSSSSTSS
SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSTSSTGGSSELTIQEDNSGFCGY
DGSIDSNNSGFTGSGFANTDNATGKSVDWSVSVPYSGNYLLEWRYANGSGNNRAGAIE
VNGNARGNQSFPTTGAWTSWTTASANVSLDAGTNLISLVASTGEGLGNIDSLTVIGND
IQTGACDSTGSSSSSSSSSSSTSSSSSSSSSSTSSSSSGAPMLPQAGNPINGKFGKYK
SWQKGSLSADKQFADILLSHQYTNGGFPKNQAYDSMGSGGNSAGTIDNDATTTELLFL
ADVYQRTGETKYRDGARKALDFLLDMQYSSGGWPQYYPVRSGYYEHVTFNDDAMARVL
IVLDKAKQGVAPLNGDLLTSNQRARLSSAVNKGVDYILKSQWRQNGTLTVWCAQHGKD
DYLPKKARAYELESLSGSESVLVVAFLMSQPQTPEIKTAVKAAINWFRSPNTYLAGYT
YDSSRKGDGNSPIVAKSGSKMWYRFYDLNTNRGFFSDRDSRKVYDILDISTERKDGYR
WGGDYGSGIISYAESVGY"

gene complement(405..623)
/gene="Mdeg3650"
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CDS complement(405..623)
/gene="Mdeg3650"
/codon_start=1
ftransl_table=11
/product="hypothetical protein"
/protein_id="ZP_00068233.1"
/db_xref="Gl1:23029942"
/translation="MVNSLLPPVELVDEDDELEDEELLELLEELLEELEDELLDELEE
LDELLLVLLLEEELWPWPTQTGKLKLPV"
ORIGIN
1 atgaaaaacg tatttaatac acaaaaaacc aagcggcatt gcaactatge ctataacgeg
61 aaagctgcca aacccttcag ccaaaaagca ctggtacaaa agtgtgcggce tgcggeattg
121 tctgttggct tactggggge cgtgggtaat gegtatgeaa tatectgttc ggcaactgct
181 gatacctggg gtggtggcta tgtgctaaat gtgaccgtta ctaacgacac aaataatgca
241 attagcaatt gggcgctagce tttaaattac gatcaagcetg cagccataac taattcgtgg
301 aacgcgagtg tgtctgcaaa tggcaatgtg gttaatgcta ccaacattgg ttggaatgge
361 aatttagcgg ctggccaaag tacaagtitt ggtttgcaag gcacctatac cggcaacttt
421 agtttacctg tctgtgttgg ccagggcecaa agctcttcet ctagtagcag tactagtagt
481 agttcgtcca getcttcgag ttcatccage agttcatctt ccagetcttc aagtagttct
541 tcaagcagct ctagtagttc ttcatcttct agctcategt cttcgtecac cagttcaact
601 ggtggaagta gtgagttaac cattcaagaa gataatagcg gcttttgcgg ggttgatggt
661 tcaatcgatt ccaataattc aggctttacc ggaagceggct tcgccaatac cgataacgeg
721 acaggcaaaa gcgtagattg gagtgtgage gttccttata gtggcaacta tttgcttgaa
781 tggcgttacg caaatggttc cggtaataac cgtgctggeg cgattgaagt aaatggtaac
841 gctegtggta atcaaagcett tectactaca ggggectgga ctagetggac aacggeaagt
901 gctaacgtaa gtttggatge aggtacaaac ttaattagct tggttgcate tacgggegaa
961 ggcttaggga atattgattc acttactgtc attggtaacg atattcagac cggcgcttgt
1021 gattctacag ggtctagcte ticcagtage tctagttect ccagtactte tagetcaagt
1081 tccagctcca gttcaagtac cagtagttct agcageggtg cgeccatgtt acctcaaget
1141 gggaacccca ttaatggcaa gtttggcaaa tataaatctt ggcaaaaagg aagcttgtct
1201 gccgataage aatttgcaga catccticta tcgcaccaat ataccaatgg cggatttcce
1261 aaaaaccaag cctacgacag tatgggtage ggtggtaaca gtgcgggcac aatcgacaac
1321 gatgccacaa caacagagtt gttattctta gctgatgtgt accagcegtac tggtgaaace
1381 aaataccgag acggtgcgeg taaagegtta gatttecttt tggatatgea gtattcateg
1441 ggcggcetggce cgcaatacta cectgtgege agtggcetact acgagceatgt aacatttaac
1501 gacgatgcaa tggcgcgagt getaattgtt ttagataaag cgaaacaagg tgtggegecg
1561 ctaaatggcg atctattaac atctaaccag cgtgegegtt taagcagtge ggttaataag
1621 ggcgtggatt acattcttaa atcgcagtgg cgtcaaaacg gaaccttaac tgtttggtgt
1681 gcgcaacatg gtaaagatga ttatctacct aaaaaggcegce gtgcttacga getggaateg
1741 ttgagtggta gcgaatcggt attggtagtt geattcctta tgtctcaace tcaaaccect
1801 gaaattaaaa cggcggttaa ggctgctatce aattggttta gaagecccaa tacttactta
1861 gctggttaca cttacgattc atctagaaaa ggcgacggea acagccccat cgtcgegaaa
1921 agcggtagta aaatgtggta tcgctictac gacctaaata ctaaccgtgg cticttcagt
1981 gatagagata gcagaaaagt ttacgatatt ttagatattt ctacagagcg taaagatggc
2041 tatcgttgag geggtgatta tggetccgge atcattagtt acgcggaaag cgttggttac
2101 taa
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LOCUS NZ_AABI02000006 1725 bp DNA linear BCT 23-SEP-2003
DEFINITION Microbulbifer degradans 2-40 Mdeg_86, whole genome shotgun sequence.
ACCESSION NZ AABI02000006 REGION: complement(56047..57771)
VERSION NZ_AABI02000006.1 G1:28878296
KEYWORDS WGS. :
SOURCE  Microbulbifer degradans 2-40
- ORGANISM Microbulbifer degradans 2-40
Bacteria; Proteobacteria; gamma subdivision; Alteromonadaceae;
Microbuilbifer.
REFERENCE 1 (bases 1to 1725)
AUTHORS NCBI Microbial Genomes Annotation Project.
TITLE Direct Submission '
JOURNAL Submitted (17-JUN-2004) National Center for Biotechnology
Information, NIH, Bethesda, MD 20894, USA
COMMENT  On Mar 7, 2003 this sequence version replaced gi:23027577.
Protein-coding genes were predicted using GeneMark program (kindly
provided by M. Borodovsky). Functional annotation is based on CDD
(Conserved Domain Database) and COG (Clusters of Orthologous
Groups) assignments, it has not yet been subject to manual review.
DNA sequence and predicted proteins are available for BLAST at
http://www.ncbi.nlm.nih.gov/sutils/genom_table.cgi.
URL -- http://www.jgi.doe.qov
Contact: Paul Richardson
microbes@cuba.jgi-psf.org.
COG assignment was automatically updated on Sep 23, 2003.
FEATURES Location/Qualifiers
source 1..1725
forganism="Microbulbifer degradans 2-40"
/mol_type="genomic DNA"

Istrain="2-4Q"
/db_xref="taxon:203122"
gene complement(1..>248)
Igene="Mdeg1440"
CDS complement(1..>248)

/gene="Mdeg1440"

/codon_start=1

ftransl_table=11

/product="hypothetical protein”

/protein_id="ZP_00066060.1"

/db_xref="G1:23027622"
translation="MSVPALPPEELLELEDELLELEDELLELDELLELDELLELVELL
ELEELVEAFISLAGPELPPPQALNSVAASASVIRRRKFIIVALYVFILRAHK"

gene 1..1725
/gene="Mdeg1439"
CDS 1..1725

/gene="Mdeg1439"

/codon_start=1

ftrans|_table=11

/product="hypothetical protein"

/protein_id="ZP' 00066059.1"

/db_xref="Gl:23027621"
/translation="MNFLRLITLALAATLLSACGGGSSGPAKEINASTSSSSSSSSTS
SSSSS8SSSSSSSSSSSSSSSSSSSSSSSSSGGSAGTLTIQESEKGFCTVNGEIVNNH
EGYSGTGFVDTANAEGASITWKVDVDGGNYDVSVRFANGSTARGATLSSNEINTTYGF
ATTGDWATWADETHTVSLAAGENTIQLSALTAGGLPNVDAITIAGAGVLAADCATEHT
GPMLSQTGNPIYTELNNYKSWLTGSGTTAAKLAADKTIADNMITWQMPHGGFYKYGVS
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KYSSAWNGSDARSGWTGANGVELGTIDNDATVSELLFLADVYKRSGETKYRDAARSAL
EFLLTMQYSTGGWPQVYPARTGTSYSNHVTFNDNAMARVLILLDKAARLEAPLDGDIF
TTDQHTRITTAINGGIDFILNAQIVQGDVKTVWCAQHDPYTYEAKAARSYELASKSGK
ESVLVVAFLMTRPQSEAIENAVKAALAWYRNPNVQVANTEYVKRTNNDDNYNPIQTKA
GSTMWYRFYDLDQDVGFFSGRSASDNPAGNGKQYDIMLIEPERRYGYEWGGNYGKKII
DYANSVGY" -
ORIGIN
1 atgaattttc tacgccttat tacactcgcea ctcgecgeaa cactattaag tgectgegat

61 ggaggtagtt ctggcccage caaagagata aacgcttcca ccagttecte tagctctage

121 agctccacga gttctagcag ctcatccage tetagtagtt cgtctagetc aagcagctcg

181 tcttccagtt ccageagete atcctetage tetagcagct ctictggtgg tagegecgge

241 acactcacta ttcaggaaag cgaaaaaggc ttttgcactg ttaacggtga gattgtgaat

301 aatcacgagg ggtatagcgg tacaggtttt gtagacaccg ccaatgeccga aggegecage

361 attacttgga aggtagatgt cgatggcggc aattatgatg taagtgtgeg attcgeaaac

421 ggttccactg cacgcggegce aacgcttage agtaacgaaa taaataccac ctatggttit

481 gctaccactg gcgactggge cacatgggca gacgaaacce acaccgtttc gttagecgea

541 ggcgaaaaca ccatccagct aagtgcactt accgegggtg gettacccaa tgtagacgcet

601 attactattg caggtgcagg tgtactcgca gcagactgcg ccacagagca tactgggceca

661 atgctttcge aaacaggcaa ccctatttat accgagttaa ataattacaa gtcetggceta

721 acgggtagcg gcacaacagce agccaaatta gecgcagata aaacaattge cgacaatatg

781 attacctggc aaatgcctca cggtggtttt tataaatacg gegtatctaa atacagcetceg

841 gcttggaacg gtagcgatge cegetetgge tggactgggg ccaacggegt tgagettgge

901 acaattgata atgatgcaac cgttagcgaa ttattatttt tagcggacgt atataaacgce

961 agcggtgaaa ctaaatatag agatgccgca agaagegegt tggaatttit acttaccatg

1021 caatattcca ctggcggttg gccacaggtt taccetgege geactggeac cagttactec

1081 aatcacgtta cgtttaacga taacgccatg getcgtgtac ttattttatt ggataaagee

1141 gcgcegattag aagcaccact cgatggcgac atttttacca cagaccagea cacgegtatt

1201 actaccgcaa taaatggcgg catcgatttt attttgaatg cgcaaatagt acagggegac

1261 gtgaaaaccg tttggtgtgc gcaacacgac ccttatacct acgaggcaaa agcagetege

1321 tcttatgagt tggcctctaa aagecggtaaa gaatctgtat tggttgtage gtttttaatg

1381 acacgcccge aaagcgaage catagaaaat gecgtgaaag cageccttge ttggtaccge

1441 aacccaaatg ttcaagtcge caacaccgag tatgtaaaac gcacaaataa cgatgacaac

1501 tacaacccga tacaaacgaa agcaggtagc actatgtggt accgctttta cgatttagac

1561 caagacgttg gattctttag cggccgetcet gcaagtgaca accecageagg taacggtaag

1621 caatacgaca ttatgcttat tgaacccgag cgcaggtatg gctatgaatg gggtggcaat

1681 tacggcaaaa aaataatcga ttacgctaat tcggtagggt attaa
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LOCUS NZ_AABI02000026 1392bp DNA linear BCT 23-SEP-2003
DEFINITION Microbulbifer degradans 2-40 Mdeg_26, whole genome shotgun
sequence.
ACCESSION NZ AABI02000026 REGION: 5430..6821
VERSION NZ_AABI02000026.1 Gl:28878276
KEYWORDS WGS.
SOURCE  Microbulbifer degradans 2-40
ORGANISM Microbulbifer degradans 2-40
Bacteria, Proteobacteria; gamma subdivision; Alteromonadaceae;
Microbulbifer.
REFERENCE 1 (bases 1to 1392)
AUTHORS NCBI Microbial Genomes Annotation Project.
TITLE Direct Submission
JOURNAL Submitted (17-JUN-2004) National Center for Biotechnology
Information, NIH, Bethesda, MD 20894, USA
.COMMENT  On Mar 7, 2003 this sequence version replaced gi:23029482.
Protein-coding genes were predicted using GeneMark program (kindly
provided by M. Borodovsky). Functional annotation is based on CDD
(Conserved Domain Database) and COG (Clusters of Orthologous
Groups) assignments, it has not yet been subject to manual review.
DNA sequence and predicted proteins are available for BLAST at
http://www.ncbi.nlm.nih.gov/sutils/genom_table.cqi.
URL - http://www.jgi.doe.gov
Contact: Paul Richardson
microbes@cuba.jgi-psf.org.
COG assignment was automatically updated on Sep 23, 2003.
FEATURES Location/Qualifiers
source 1..1392
lorganism="Microbulbifer degradans 2-40"
Imol_type="genomic DNA"

Istrain="2-40"
/db_xref="taxon:203122"
gene 1..1392
/gene="Mdeg3237"
CDS 1..1392

/gene="Mdeg3237"

/codon_start=1

ftransl_table=11

/product="hypothetical protein"

/protein_id="ZP_00067822.1"

/db_xref="G1:23029488"

/translation="MYKISRRTTLKGLGLTCLAGCTTSLPTLEQDPWAFAQNIADNTT

IPTFPNKEFNLLEFGGKEGSDNTLAFKKAIAACSKAGGGKVVVPAGRFETGAIHLESN
- VNLHISEGATIAFFTDPKYYLPAVFTRWEGMECMGYSPLIYAYGKTNIAITGKGTLDG

QADPTHWWAWKGNKEWGVEGYPSQKESRNQLFAQAEAGDPVRERVYADGHYLRPSFVQ
PYKCENVLIEDITIINAPFWLLHPTLSQNVTVRGVHLESLGPNSDGCDPESCKNVVIE
NCFFNTGDDCIAIKSGRNNDGRRLATPTENVIIRNCKMEAGHGGVVIGSEISGGVRNV
FAENNVMSSPDLEKGIRIKTNSVRGGLLENIYVRNCTIGEVQQAIVINFQYEEGDAGK
FDPTVRNVEIRNLVCQHALQVFNIRGFERAPIQNFRIIDSTFVRGDNPGVIEHTTGLV
IDNVQVNGKAFNI"

ORIGIN ’

1 atgtataaaa tttcacgccg cacaacactc aaaggcttag gcctaacttg cctagecgge

61 tgcaccacca gectacccac actagagcaa gacccatggg cttttgcaca aaacatagcg

121 gacaacacca ccatccccac attcccaaac aaagaattta atttactcga attcggcggce

181 aaagaaggga gcgacaacac cctcgecttc aaaaaagcga ttgcagcatg cagcaaagca

137



WO 2008/033330 PCT/US2007/019708

241 ggtggcggca aggtggtagt acccgecagga cgatttgaga caggcgcecat ccacttagag
301 tcgaacgtta accttcatat tagcgaagge getaccatcg cettttttac cgaccccaaa

361 tattacctgc ctgeggtttt cactcgctgg gaaggceatgg agtgcatggg ctactcacee

421 cttatatacg cctacggcaa aaccaacata gccattaccg gtaaaggcac cctecgacggt
481 caagccgacc caacgcactg gtgggcatgg aaaggcaaca aagaatgggg cgtagagggce
541 tacccaagce aaaaggaaag ccgcaaccaa ctatttgcce aagcagaagce tggegaceec
601 gttagagagc gcgtgtatge agacggecac tacctgegece cetegtttgt gcaacectac

661 aagtgcgaaa acgtgctgat agaagacata actattatca acgetecectt ctggttgeta

721 caccccacce tttcacaaaa cgtcactgta cgcggtgttc acctagaaag cctaggecece
781 aactcggatg getgcgatee tgaaagetgt aagaatgtag ttatcgaaaa ctgetttttt

841 aataccggtg acgactgtat cgctattaaa tctggccgea acaacgatgg ccgeaggcett
901 gccacaccta ccgagaacgt gattattcge aactgtaaaa tggaagcggg tcacggatgge
961 gtagttatag gctcagaaat ttctggegge gtgegeaaty tgtttgecga aaataacgta

1021 atgagcagcc ccgatttaga gaaaggcatt cgcattaaaa ccaactcetgt gcgeggegga
1081 ctgctagaga acatctatgt gcgcaactge accataggeg aagtacaaca agccattgtt
1141 attaacttcc aatacgaaga aggcgatgcg ggtaaatttg accccaccgt gegeaatgta
1201 gaaatacgca atttggtctg ccagcacgcec ttacaagtgt ttaacatccg cggttttgag
1261 cgcgceeccea ticaaaactt taggataatc gacagcacct tigtgegtgg tgacaaccca
1321 ggcgtaattg aacataccac agggttagtt atcgacaacg tccaagtcaa cggcaaageg
1381 tttaacatct ag
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LOCUS NZ_AABI02000015 3255bp DNA linear BCT 23-SEP-2003
DEFINITION Microbulbifer degradans 2-40 Mdeg_15, whole genome shotgun
sequence.
ACCESSION NZ AABI02000015 REGION: complement(113840..117094)
VERSION NZ_AABI02000015.1 G|.28878287
KEYWORDS WGS.
SOURCE  Microbulbifer degradans 2-40
ORGANISM Microbulbifer degradans 2-40
Bacteria; Proteobacteria; gamma subdivision; Alteromonadaceae;
Microbulbifer.
REFERENCE 1 (bases 1 to 3255) .
AUTHORS NCBI Microbial Genomes Annotation Project.
TITLE Direct Submission
JOURNAL Submitted (17-JUN-2004) National Center for Biotechnology
Information, NIH, Bethesda, MD 20894, USA
COMMENT  On Mar 7, 2003 this sequence version replaced gi:23028706.
Protein-coding genes were predicted using GeneMark program (kindly
provided by M. Borodovsky). Functional annotation is based on CDD
(Conserved Domain Database) and COG (Clusters of Orthologous
Groups) assignments, it has not yet been subject to manual review.
DNA sequence and predicted proteins are available for BLAST at
http://www.ncbi.nlm.nih.gov/sutiis/genom_table.cqi.
URL -- http://www jgi.doe.gov
Contact: Paul Richardson
microbes@cuba.jgi-psf.org.
COG assignment was automatically updated on Sep 23, 2003.
FEATURES Location/Qualifiers
source 1..3255
lorganism="Microbulbifer degradans 2-40"
/mol_type="genomic DNA"

fstrain="2-40"
/db_xref="taxon:203122"
gene 1..3255
/gene="Mdeg2590"
CDS 1..3255

/gene="Mdeg2590"

/codon_start=1

ftrans|_table=11

/product="COG4677: Pectin methylesterase"

/protein_id="ZP_00067183.1"

/db_xref="Gl:23028801"

/db_xref="COG:COG4677"
franslation="MLDMTKRTLSALLALCATLTACGGGDITSGGDAIPAVNQPAPVQ
EPEPEPEPQPEPEPEPEPEPEPEGAWTCPETGFYFCDDFEDGTFDDKWDDLIATYDLP
SPGVFDILDEASGKSLRFTAGTRGGDLADGELIVVKDTAFENVTNADYSLEYRIRPRN
NGNTGNKYLHAMSRYEGPKEYYFGGLSMQGSTASTQVEAGFVLPENTTSISNRLVQAK
YPLELGTTGMSDGYWYEVRFDMIGNTGTIYLDGEPQGSFTDADGLYPLTGKIGFMTYN
RSFEIDWVRVGDPAIKPVQLSLDYASPLWEAAADQDPLNVTVTAIQSDGVTADTFTAV
SSDTNVVTTSIANNVVTITPVAQGSATVTFTAGSDANRVKTIDVEIARAFVMSTTDYG
DIASKVTPTVGMTDANPDAHLSITFDSAPTLSGVGSIRIYNAADDSEVDVIRLTDESD
ALGYAGQANKRELNTTPVYLDGNTLHVSPHSNALAYGQDYYVAIGDNVLTGATLNTIA
FDGLGKNAGWTFSTKASAPTGNTVTVDDDASADFSTVQGALNYAMANTTDDSITINIA
NGNYYEPLYLAERNNVTLKGESRDGVVIHYNNHEAMNGGSTGRANFYVANSDMLTLET
LTLKNGHQRTGGGDQAETIYFNSSSNTDRLIAKGAAFISEQDTLLLKGYNWFYNSLVV
GNVDFIWGYSAVTLFEETEIRSIADSKPGAGDSGGYILQARTPLETDLGFVFLNSELT
KATGVNGNEIGDGKTYLARSGGSTGYFDNISFINTKMGSHIADIGFAYADINGQPAPN
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PAVATADAGWREFGSMDSAGTALDVSARCGDSGSCIQLTQAQVDAQYCNRAQIFASWN
DWTGWDPLPEDTSDDACADPVIPGAVTWTGIAMSLGGSTTSVSGNITEQTDSNITFTA
DGGKFESSKLSTYFAYQELTGDFVISAKAKTIGLLRENGSYQFPTGILMCVCDAAAAT
TGLMGHASLNDITVDTTVNLVATYGHIQTTAGSWNKTGTTDVTAGDNLYIQLERAGNS
YTARYSTDGGATYSNIGGSSFTDTLPDTLKVGFFATPNNTGEQTFVYEDIQITQ"
ORIGIN
1 atgctcgata tgacaaaacg aactctatct gegttgttag ccctgtgege aacattaacg
61 gettgcggtg gtggcgatat aaccagegge ggegatgceta taccggcagt aaaccaacce
121 gccccagtac aagagcectga acctgaacct gaaccacaac cggaacccga acccgaacce
181 gagcecgage cagaaccaga gggegegtgg acctgcccag aaacaggctt ctacttetgt
241 gacgactttg aagacggcac gtttgatgac aagtgggacg atctcattgc cacatacgac
301 ctaccaagcce ctggtgtatt cgacatatta gacgaagcaa gcggcaaatce tttgegcttt
361 acagcaggca cccgtggegg tgacttagca gatggcgaac ttattgttgt aaaagataca
421 gcattcgaaa atgtaaccaa cgcagattac tccttagagt accgtattcg cccgegeaac
481 aacggcaaca caggcaacaa gtacctgcac gctatgtcgc gctacgaagg ccctaaagaa
541 tattactttg gcggtttaag catgcaaggce tctactgcaa gtacgcaagt agaagcaggt
601 ttcgtattgc cagaaaacac cactagcatt agcaaccgct tggtgcagge caagtaccceg
661 ttagagctag gtacaacagg catgagcgac ggctactggt acgaagtacg cttcgatatg
721 ataggcaata caggcaccat ttacctagat ggcgaaccac aaggcagctt taccgatgcee
781 gatggccttt acccattaac aggtaaaatt ggctttatga cttacaaccg cteattcgaa
841 attgattggg tgcgagtagg cgacccagcet attaagectg tacaactttc actggattac
901 gccageccgc tatgggaage agcggcagac caagacccgce taaacgtaac agttactgec
961 atacaaagcg atggcgtaac agcagatacc tttaccgcag ttagcagcga taccaatgta
1021 gtaaccacaa gtattgcaaa taacgtagta accattaccc ctgtagctca aggtagtgee
1081 accgtgacct ttaccgetgg ttcagatgcet aatcgegtta aaacaattga tgtagaaatt
1141 gcacgegcegt ttgttatgte tactaccgac tacggcgata tagctictaa ggtaacacca
1201 actgttggta tgactgacgc caacccagac gcacatttaa gcattacatt cgatagcgea
1261 cctaccctaa geggtgttgg ctetatacgt atatacaatg cagcagacga tagcgaagta
1321 gatgttattc gccttaccga cgaaagtgat geattgggtt acgccggeca agecaacaag
1381 cgtgaattaa ataccacacc ggtttacttg gatggcaaca ccctacacgt tagcccacac
1441 agtaacgcac ttgcctacgg ccaagactac tacgttgcca ttggcgataa cgtacttace
1501 ggcgcaacac taaacaccat tgcgtitgat ggtttaggta aaaacgcggg ttggactttc
1561 tctaccaaag cctetgecee taccggeaac accgtaactg tagacgacga tgcaagtgea
1621 gatttcagca cagtacaagg tgcgttgaac tatgctatgg caaataccac ggacgattca
1681 atcaccatta acattgctaa cggcaactac tacgagcecgc tatatctage agagcgcaac
1741 aacgtaacgc taaaaggtga aagccgcegac ggegttgtta ttcattacaa caaccacgaa
1801 gccatgaacg gtggcageac tggecgegea aacttctatg tigccaacte agacatgcta
1861 accctagaaa cgctaaccct taaaaacggt catcagcgea ctggtggtgg cgaccaagea
1921 gaaactatct acttcaatag cagcagcaat accgatcgct taattgccaa aggegetget
1981 tttattagtg aacaagatac gctgttactt aaaggetaca actggttcta caactcgett
2041 gtggtaggta acgtagactt tatttggggc tacagcgcag taaccttgtt tgaagaaaca
2101 gaaattcgat ctattgccga ctctaaacca ggtgegggeg actcgggtgg ctatattctg
2161 caagcgcgta cgccactaga aacagacctt ggctttgttt tcttaaatag cgaattaaca
2221 aaagctaccg gcgtaaacgg taacgaaatt ggcgatggca aaacctacct tgcgegeage
2281 ggcggceagcea cgggttactt cgataatatt tegtttatta acaccaaaat gggtagcecat
2341 attgccgaca taggcttcge ctacgecgac attaacggtc aacctgccce taacccageg
2401 gtagctactg ctgacgcagg ctggcgtgaa tttggcagea tggattctge aggcacggcet
2461 ctagatgtat ctgcacgctg cggtgatage ggcagctgta tccaacttac gcaagcacaa
2521 gtagatgcge agtactgtaa ccgegegeaa atttttgeta gctggaacga ttggacagge
2581 tgggacccgt tgccagaaga tacctetgac gatgectgtg ctgaccceegt tatacctggt
2641 gcagtaacgt ggactggcat tgcaatgagc cttgggggtt ctacaacatc tgtttccgge
2701 aacattaccg agcaaacaga cagcaatatt acattcactg cagacggcgg taagtttgaa
2761 tcgagcaaac tttcaactta cttcgettat caagaattga ctggcgactt tgtaattage
2821 gccaaagcta aaaccattgg cttactgcge gaaaacggcea getaccagtt ccctacagge
2881 atattgatgt gtgtttgcga tgcggecageg gcaacaactg gettaatggg ccacgecage
2941 ctcaatgaca ttacagttga tactactgtg aatttagttg ccacctacgg ccacattcaa
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3001 accacagctg gtagctggaa taaaactgga acgactgacg taaccgetgg cgacaacctg
3061 tatatacagc tagagcgcge aggtaatagt tataccgcac gcetactcgac tgatggeggt
3121 gccacctata gcaacattgg tggcagctca tttacagaca cecttccaga cacacttaaa
3181 gtgggtttct tegetacgee taacaacace ggtgageaaa ctttegttta cgaagatata
3241 caaatcactc agtaa
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LOCUS  NZ_AABI02000026 1176 bp DNA linear BCT 23-SEP-2003
DEFINITION Microbulbifer degradans 2-40 Mdeg_26, whole genome shotgun
sequence. :
ACCESSION NZ AABI02000026 REGION: complement(18555..19730)
VERSION NZ_AABI02000026.1 GI:28878276
KEYWORDS WGS.
SOURCE  Microbuibifer degradans 2-40
ORGANISM Microbulbifer degradans 2-40
Bacteria; Proteobacteria; gamma subdivision; Alteromonadaceae;
Microbulbifer.
REFERENCE 1 (bases 1to 1176)
AUTHORS NCBI Microbial Genomes Annotation Project.
TITLE Direct Submission
JOURNAL Submitted (17-JUN-2004) National Center for Biotechnology
Information, NIH, Bethesda, MD 20894, USA
COMMENT  On Mar 7, 2003 this sequence version replaced gi:23029482.
Protein-coding genes were predicted using GeneMark program (kindly
provided by M. Borodovsky). Functional annotation is based on CDD
(Conserved Domain Database) and COG (Clusters of Orthologous
Groups) assignments, it has not yet been subject to manual review.
DNA sequence and predicted proteins are available for BLAST at
http://www.ncbi.nim.nih.gov/sutils/genom_table.cqi.
URL -- http://www.jgi.doe.gov
Contact: Paul Richardson
microbes@cuba.jgi-psf.org.
COG assignment was automatically updated on Sep 23, 2003.
FEATURES Location/Qualifiers
source 1..1176
forganism="Microbulbifer degradans 2-40"
/mol_type="genomic DNA"

/strain="2-40"
/db_xref="taxon:203122"
. gene 1..1176
/gene="Mdeg3246"
CDS 1..1176

/gene="Mdeg3246"
/codon_start=1
ltransl_table=11
/product="COG4677: Pectin methylesterase"
/protein_id="ZP_00067831.1"
/db_xref="Gl;23029497"
/db_xref="COG:COG4677"
/translation="MGMGTKINFLLLGFILSACSLSGCADKIKRNTPLTETALPSKKI
LYVQTEVCDPPSQLTGSCYNSLQRAIDVAHTVPSATHVTIEMAAGHYHERIVLSRGNI
DIVGAGKNKTYVQYNLNAEQGKAYHRDGWGTPGSATFTINASEVNVSDLTIENTFDFL
RNDSKDKTDPSKVRASQGVALLLDEHSDKVALYRVGLYGYQDTLFANGKRAFIYQSDI
AGNVDFIFGAGQVVIENSRVISRPRGKAIASNEIAGYITAPSTNITDAFGLVFINSRL
EREQGVADASVTLGRPWHPTTNFSDGRYADPNAIGHALFFNCFMDAHIHPARWSSMKG
TAKDGSKTLVFTPEQSRFFEVQSFGPSGNDEVTTSYHSLSADSLREQALGDWNVSIN"
ORIGIN
1 gtgggtatgg gtacaaaaat taattttttg ctattaggtt ttattttgtc tgcatgttca

61 ttaagtggct gcgccgacaa aataaagegce aatacgcctt taaccgaaac ggcattgecg

121 agtaaaaaaa tactctatgt acaaaccgaa gtatgtgacc cgccttcgea attaacgggt

181 agttgctaca acagcttgca gcgagcetatt gacgtggcge acacagtgcec gtctgetace

241 catgtaacca ttgaaatggc tgcggggcat taccacgaac geattgtget tagecgtgge

301 aatatcgata ttgttggtgc aggtaaaaat aaaacctatg ttcaatacaa cctgaatgcec
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361 gagcagggta aagcttatca ccgegacggt tggggtacte ctggctcage tacatttace
421 attaatgcca gtgaagtaaa tgttagcgat ttaactatcg aaaatacttt cgacttttta _
481 agaaatgatt caaaagataa aaccgaccct tcaaaagtga gggcatcgea aggegttgea
541 ttattattgg atgaacacag cgataaggtt gcgctgtatc gagtaggect atacggatac
601 caagacaccc tatttgcaaa tggaaagcgt gcatttatct accaatcaga tattgcagge
661 aatgttgatt ttatttttgg cgctggccaa gtggttatag aaaatagtcg tgttatttct

721 aggccgegeg geaaagecat tgcttccaat gaaattgeeg gcetatatcac agegecatee
781 accaatatta cggacgcctt tggtctggtt titattaata gtcgattaga acgtgagcaa

841 ggcgtggcag atgcgteggt caccttgggt cgeecttgge accctacaac caatttcage
901 gatggccgat atgccgacce aaacgegatt ggecatgegc tattttttaa ctgetttatg

961 gatgcgceata ticacccege gagatggtet agcatgaaag gcaccgctaa agacggeagt
1021 aaaacgctag tgtttacgce cgagcaateg cgtttttttg aagttcagtc ctttggecee
1081 agcggcaacg atgaagtaac cacctcgtat cattcgttaa gcgecgacte attacgegaa
1141 caagcgceteg gegattggaa tgtatcaatt aactaa
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LOCUS  NZ_AABI02000011 2745bp DNA linear BCT 23-SEP-2003
DEFINITION Microbulbifer degradans 2-40 Mdeg_9, whole genome shotgun sequence.
ACCESSION NZ AABI02000011 REGION: 36905..39649
VERSION NZ_AABI02000011.1 Gl:28878291
KEYWORDS WGS.
SOURCE  Microbulbifer degradans 2-40
ORGANISM Microbulbifer degradans 2-40
Bacteria; Proteobacteria; gamma subdivision; Alteromonadaceae;’
Microbulbifer.
REFERENCE 1 (bases 1 to 2745)
AUTHORS NCBI Microbial Genomes Annotation Project.
TITLE ° Direct Submission
JOURNAL Submitted (17-JUN-2004) National Center for Biotechnology
Information, NIH, Bethesda, MD 20894, USA
COMMENT  On Mar 7, 2003 this sequence version replaced gi:23028020.
Protein-coding genes were predicted using GeneMark program (kindly
provided by M. Borodovsky). Functional annotation is based on CDD
(Conserved Domain Database) and COG (Clusters of Orthologous
Groups) assignments, it has not yet been subject to manual review.
DNA sequence and predicted proteins are available for BLAST at
http://www.ncbi.nlm.nih.gov/sutils/genom _table.cgi.
URL -- http://www.igi.doe.gov
Contact: Paul Richardson
microbes@cuba.jgi-psf.org.
COG assignment was automatically updated on Sep 23, 2003.
FEATURES Location/Qualifiers
source 1..2745
lorganism="Microbulbifer degradans 2-40"
/mol_type="genomic DNA"

Istrain="2-40"
/db_xref="taxon:203122"
gene 1..2745
/gene="Mdeg1862"
CDS 1..2745

/gene="Mdeg1862"

/codon_start=1

ftransl_table=11

/product="hypothetical protein"

/protein_id="ZP_00066475.1"

/db_xref="G1:23028057" :
/translation="MSALTRPKFGAHTKLFHAIKHALTPVIFLGAAAFPLAAHSQYNM
ENLDRGLVAIDRKDGSVLVSWRWLGQEPDNTSFNVYRNGTLLTSSPLTNKTNFVDTSG
NPNANYAVEAIVNGASQSLATTHVWSDIYRTIPLQRPPGGTTPDGVAYTYSPNDISAA
DLDOGDGGYELIVKWDPSNAKDNSQSGY TGNVYLDAYEISGEFMWRIDLGRNIRAGAHY
TQFLAFDFDSDGKAEVAVKTADATKDSQGVVIGDSNADYRNSAGYVLSGPEYLTMFEG
QTGRALNTVNYVPARGSVSSWGDNYGNRVDRFLGGVAYLDGQNPSLIMSRGYYTRTWV
AAWDWRNGQLSQRWVFDSNTSGNSSYAGQGAHSLTIGDVDADGKQEIVFGAMTIDDNG
TGLNNTRLGHGDALHLSDMDPSNPGLEVFMVHECPSCYGEHGIEMHDAATGQILWSHP
GDYIDIGRGVAMDIDPRYAGYEAWASRGGLYSAKGETISSTRPSQINFAAWWDGDLLR
EILDNNYINKWNYTASSTTRLLSAGNYGAASNNGTKATPGLSADILGDWREEVVWRNS
NNQELMVFTTPHESEYRLRTLMHDPQYRTAIAWQNVGYNQPPHPSYFLGAGMTTPNQP
HITIVGEGTVQPPAPTGDAIQENATGFCGYEGTIDSNHSGYTGAGFTNTTNATGAGIN
WNLHASTAGTYRLSMRYANGSTARGAVLNVETTGNSYPMAFAPTSTWTNWQEEYVDAH
LNAGYNSIRLEANQAAGLPNLDAIYLADGLTAAACGQTSSSSSSSSSSSSSSSSSSSS
SSSSSSSSSSSSSGGTTAGLACANGSTDTWGTGFVLNGFQVENEGQQATNNWQVTLQF
DQPVNITNAWGVNVETTGTTVVATSVGYNSHLNPGQSASFGMQGTSATAVSNPLCSAQ
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gene complement(2292..2540)
/gene="Mdeg1863"
CDSs complement(2292..2540)

/gene="Mdeg1863"

/codon_start=1

ftransl_table=11

/product="hypothetical protein"

/protein_id="ZP_00066476.1"

fdb_xref="Gl:23028058"

ftranslation="MACWPSFSTWKPFNTNPVPHVSVLPLAQARPAVVPPDELLLELL

LELLLELEELLEELEELLEDELLLDVWPHAAAVRPSAR"

ORIGIN
1 atgtcggcac tcactcgtce caaatttggt gcacacacca aactgttcea cgctataaag

61 catgcgttaa cceccgttat atttttaggt getgetgcett tceccacttge cgetcacage
121 caatacaaca tggaaaacct cgaccgceggg ttggtggeca tagatcgcaa agacggcage
181 gtattagtaa gctggcgcetg gttggggcaa gagecagata acaccagctt caacgtatat
241 agaaacggca cactattaac cagctceccc cttaccaata aaacaaactt tgtagatacc
301 agcggcaacc caaacgctaa ttacgcggta gaageccatag taaacggege gagccaatca
361 ctagccacca cacatgtatg gagegatata taccgeacta ttcegetgca aagaccacca
421 ggtggcacca ccecccgacgg agtggcatac acctatagee ccaacgatat aagcgcagece
481 gatttagacg gcgatggegg ttacgagcta atcgtaaaat gggacccectc caacgcaaaa
541 gacaactcgc aaagtggcta caccggcaat gtgtatctcg acgcttacga aatatctgge
601 gagtttatgt ggcgcataga cctaggccge aatattcgag caggegecca ctacacgcaa
661 tttitagcat tcgattttga tagcgatgge aaagcagaag ttgcagttaa aaccgcagac
721 gccaccaaag acagccaagg agtagtaata ggagacagca.atgccgatta ccgcaacagt
781 gcaggctatg ttttatctgg ccccgaatac ctcaccatgt ttgaaggeca aaccggtaga
841 gcgctaaata ccgttaacta cgtaccecgeg cgeggeagty tttctagetg gggegacaac
901 tacggcaacc gtgttgatag atttttaggt ggcgtagect acttagatgg ccaaaaccca
961 agtttgatta tgtcgcgegg gtactacace cgcaccgtgg tagcagcatg ggactggege
1021 aatgggcagc ttagccaacg ctgggtattt gattccaaca ccagtggcaa cagcagctat
1081 gcaggccaag gegegeacag ccttaccatt ggegatgtag atgcagacgg aaaacaagaa
1141 attgtatttg gcgccatgac catagatgac aacggcacceg gcttgaacaa tacccgecta
1201 ggtcacggceg atgcactgca cctatccgac atggacccaa gcaacccagg cttagaagtg
1261 tttatggtgc acgaatgccc ctettgetat ggcgagcacg gaatagaaat gcacgatgee
1321 gccaccggcc aaatactatg gagccaccea ggcgactaca tagacatagg ccgaggtgta
1381 gccatggata tagacccacg ttatgccgge tacgaagctt gggettcgeg cggtggttta
1441 tacagtgcaa aaggcgaaac aatatcgagc acgcgceccgt cgcaaataaa ctttgeccgcet
1501 tggtgggatg gcgacttact gcgcgaaata ctegataaca attacataaa caaatggaac
15661 tacaccgcca getctaccac gegettgeta agegeaggta actacggtge agcatcgaac
1621 aacggcacca aggctacacc agggetttcg gecgatatic ttggtgactg gcgcgaagaa
1681 gtggtatggc gcaacagcaa caaccaagaa cttatggtgt ttaccaccce acacgaaagt
1741 gaataccgct taagaaccct aatgcacgac ccgcaatacc gcacagccat agcttggcaa
1801 aacgtgggct acaaccaacc acctcaccec tettactttt tgggtgcggg tatgactace
1861 cccaaccaac cacacataac catagttggc gaaggcacag tgcagcectce ageccctaca
1921 ggcgacgcaa tacaagaaaa cgccaccggc ttttgcgget acgaaggceac tatagatage
1981 aaccactctg gctatacagg cgegggcttt actaacacta ccaacgcaac aggtgcagge
2041 attaactgga acctacatgc gtccaccgcc ggtacatace gcctaagcat gegttacgeg
2101 aatggcagta cggcacgagg tgctgtgcta aacgtagaaa caaccggtaa tagctaccee
2161 atggcatttg caccaacaag cacatggaca aactggcaag aagaatatgt agacgcccac
2221 ctaaacgceg getacaacag cattcggctt gaagcaaacc aagcggeagg tttgcccaac
2281 ctcgatgceca tetacctage cgatggtctt acggeggeag cgtgeggeca aacatctage
2341 agcagctcgt ccteccagtag ctectetagt tcttccagea getcttcaag ctetagtage
2401 agttccagta gtagctcgag cagcagctca tccggeggta caacagcagg cetagettge
2461 gccaacggca gtacagatac atggggaacg gggtttgtgt taaacggctt ccaagtagaa
2521 aacgaaggcc agcaagccac Caataactgg caagtgacac ttcaattcga ccageccgta
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2581 aacataacca acgcatgggg tgtaaacgta gaaacaacag gcacaaccgt tgtagcaaca

2641 agcgtaggct acaacagcca cctaaacccg gggcaaagtg ctagettigg aatgcaagga
2701 acatcggcaa cggcggtaag caacccgeta tgcagtgcce agtaa
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LOCUS  NZ_AABI02000009 2370 bp DNA linear BCT 23-SEP-2003
DEFINITION Microbulbifer degradans 2-40 Mdeg_10, whole genome shotgun
sequence.
ACCESSION NZ_ AABI02000009 REGION: 151580..153949
VERSION  NZ_AABI02000009.1 GI:28878293
KEYWORDS WGS. aQ
SOURCE  Microbulbifer degradans 2-40 '
ORGANISM Microbulbifer degradans 2-40
Bacteria; Proteobacteria; gamma subdivision; Alteromonadaceae;
Microbulbifer.
REFERENCE 1 (bases 110 2370)
AUTHORS NCBI Microbial Genomes Annotation Project.
TITLE Direct Submission
JOURNAL Submitted (17-JUN-2004) National Center for Biotechnology
Information, NIH, Bethesda, MD 20894, USA
COMMENT  On Mar 7, 2003 this sequence version replaced gi:23028157.
Protein-coding genes were predicted using GeneMark program (kindly
provided by M. Borodovsky). Functional annotation is based on CDD
(Conserved Domain Database) and COG (Clusters of Orthologous
. Groups) assignments, it has not yet been subject to manual review.
DNA sequence and predicted proteins are available for BLAST at
http://www.ncbi.nim.nih.gov/sutils/genom _table.cgi.
URL -- http://www.jgi.doe.qov
Contact: Paui Richardson
microbes@cuba.jgi-psf.org.
COG assignment was automatically updated on Sep 23, 2003.
FEATURES Location/Qualifiers
source 1..2370
lorganism="Microbulbifer degradans 2-40"
/mol_type="genomic DNA"

Istrain="2-40"
, /db_xref="taxon:203122"
gene 1..2370
/gene="Mdeg2067"
CDS 1..2370

/gene="Mdeg2067"

/codon_start=1

ftrans|_table=11

/product="COG3507: Beta-xylosidase"

/protein_id="ZP_00066674.1"

/db_xref="Gl:23028263"

fdb_xref="COG:COG3507"
/translation="MRSLAPIKIREKIRETLMFNIRAWQLDLPLALLAFSSTSYAIDN
GTYTIQSKHSGKVVEVAAGSVDDAANVAQWPSNGHPTQQWIITQISGDDYSVINVNSG
KAMEVYDFGTTDGGNIVQYPYWGGAPQLWTITDQGGYYSLINKHSGKALDLLNWDTTD
GANIGQWAWWGGDAQLWALNTVQPSTVTFTLEENQAGFCSVDGSIDSNHTGYTGSGFA
NTTNANGQGVNWSVNVATAGTYTFTWRYAGTSNRPANLLIDGSTQVSGIALNSTGAWA
TWANSAEISVWLDTGVHSLRLQATTSAGLPNIDSLSITGQSAAAGNCSGAIEPITFAT
PSFTNIAVHDPSVIEANHQYYVFGSHLSVAKTPDLKNWSRVADGVTTNNPLFNDVTSE
LAEALAWAETTTLWAPDVTYVNGRYLMYYNACRGDSPLSAMGIASSNNIEGPYTNDGI
FLKSGMWGQTSEDGTVYDATVHPNAVDPVIFSDANNRMWMTYGSYSGGIFIMELNPST
GFPYAGQGYGKHLMGGNHARIEGAYTIYSPETGYYYMYVSYGGLGADGGYNVRVARAT
SPDGPYYDANGTNMANVKSNPSLPLFDDASIAPHGVKLMGNHVFSGTNNVLGYVSPGH
NSAYRDATTGQTFLLFHTRFPGRGEEHEVRVHEVFYNDAGWPVIAPLRYAQKVDANNP
NRSASELNAVYASELPGSYQLINHGKDISATIKNSVNITLNSNGSISGELSGSWTYNA
‘NTRNTVITVAGVAYRGVVSRQWNQARNRFEVTFSALSADGTAIWGVNSD"
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ORIGIN : :
1 gtgcgeagtce tagececcat aaaaataaga gagaaaataa gagagacact catgtttaat

61 atacgcgctt ggcaacttga cttgcecttg gegttattgg cgttttcgte tacaagttac

121 gctatcgata acggcactta cacaattcaa tctaaacaca gtggcaaggt tgtagaagtg
181 gccgeaggea gtgtagatga tgetgcaaat gtggeccaat ggeccagtaa tggecatect
241 acccagcagt ggataattac ccaaattage ggcgatgatt actcggtaat aaatgtaaat
301 agcggcaaag ctatggaggt atacgacttc ggcaccacgg acggcggcaa catagtgcaa
361 tacccctact ggggaggegce cceccagtltg tggacaatta cagatcaagg cggttattac
421 agcttaataa acaaacacag tggtaaagct ttagatttgt taaattggga taccacagac
481 ggcgccaata taggeccagtg ggcettggtgg ggcggegatg cgcaactgtg ggcactgaac
541 acagtgcaac ccagcacagt caccttcaca cttgaagaaa accaageggg tttttgcage
601 gtagatggca gcatagatag caatcatacg ggctataccg gcagcgggtt tgccaataca
661 accaatgcaa atggccaagg agttaattgg tcggtaaatg tagccacage tggtacctat
721 acgtttacat ggcgctatge gggcactage aaccgeccag ccaacttget aatagatgge
781 agcacacagg tttcgggcat tgctttaaat tcaaccggeg catgggeaac ttgggctaat
841 agtgcagaaa taagtgtttg gcttgacaca ggtgtgcact cacttcgget gcaagccaca
901 accagcgcgg gcttacctaa tatagatteg cttagcataa ccggecaaag cgcageageg
961 ggcaactgca gcggegcaat tgaacctate acttttgcca caccaagcett taccaatata
1021 gcggtgecacg accectcggt aatagaagcea aaccatcaat actacgtatt tggcteeccac
1081 ctttctgtgg ctaaaacgcc cgacctaaaa aactggtcge gegtggegoa tagtgtaace
1141 accaataacc cattgtttaa cgatgtaacc agcgaactty cagaagcatt agetigggca
1201 gaaaccacta ccctgtgggce gecagatgtt acctatgtaa atggteggta tttgatgtat
1261 tacaacgcct gcegtggega ctcaccactg teggetatgg gtattgette ttcgaacaac
1321 atagaaggcc cttacactaa cgatggtata ttccttaaat ctggaatgtg gggccaaacc
1381 agcgaagatg gcactgtgta cgacgcaacc gtgcacceca atgetgtgga ceccgttatt
1441 tttagcgacg caaataatcg catgtggatg acctacggtt cgtattcggg tggtattttt

15601 attatggagt taaacccatc cacggggttc ccttacgcgg ggcaaggtta tggtaaacat
1561 ttaatgggtg gcaaccacgc gcgeattgaa ggegcettaca ccatctacag cccagaaacg
1621 ggctactact atatgtatgt aagctacggt ggcctaggeg cagatggegg ctataacgtt
1681 cgtgtggcce gagcaactag cccagacgge cectactatg atgccaacgg caccaatatg
1741 gccaacgtaa aaagcaaccc aagcttgcca ctgttcgacg acgccagceat agcacceccac
1801 ggtgtaaaac ttatgggtaa ccacgtgttt agcggcacta acaatgtact tggttacgta
1861 tcaccagggc acaactctge ataccgtgac gccactaccg gecaaacatt tttactattc
1921 cacacacgct tccetgggeg cggcgaagag catgaagtgce gagtgcatga agtgttctac
1981 aacgatgcag gctggecggt aatagcacca ttgegetatg cccaaaaagt agatgccaac
2041 aacccaaata gaagtgcgag cgagctaaat gcagtgtacg caagcgaact gccaggtage
2101 tatcagctaa ttaaccacgg caaagacata agcgcgacaa ttaaaaattc cgttaacatc
2161 acgctaaaca gcaacggcag tatctctgge gagctatetg gcagetggac atacaacgec
2221 aacacccgca ataccgtaat caccgttgee ggtgtggect accgeggegt ggtatctege
2281 caatggaacc aagcacgcaa ccgcttcgaa gtcaccttca gegecctate tgcagacgge
2341 acagcaatat ggggggtgaa cagcgactaa
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LOCUS  NZ_AABI02000014 1089 bp DNA linear BCT 23-SEP-2003
DEFINITION Microbulbifer degradans 2-40 Mdeg_13, whole genome shotgun
sequence.
ACCESSION NZ_AABI02000014 REGION: 123595..124683
VERSION NZ_AABI02000014.1 GI:28878288
KEYWORDS WGS.
SOURCE  Microbulbifer degradans 2-40
ORGANISM Microbulbifer degradans 2-40
Bacteria; Proteobacteria; gamma subdivision; Alteromonadaceae;
Microbuibifer.
REFERENCE 1 (bases 1 to 1089)
AUTHORS NCBI Microbial Genomes Annotation Project.
TITLE Direct Submission
JOURNAL Submitted (17-JUN-2004) National Center for Biotechnology
information, NIH, Bethesda, MD 20894, USA
COMMENT  On Mar 7, 2003 this sequence version replaced gi:23028504.
Protein-coding genes were predicted using GeneMark program (kindly
provided by M. Borodovsky). Functional annotation is based on CDD
(Conserved Domain Database) and COG (Clusters of Orthologous
Groups) assignments, it has not yet been subject to manual review.
DNA sequence and predicted proteins are available for BLAST at
http://www.ncbi.nim.nih.gov/sutils/genom table.cqgi.
URL -- http://www.jgi.doe.qov
Contact: Paul Richardson
microbes@cuba.jgi-psf.org.
COG assignment was automatically updated on Sep 23, 2003.
FEATURES Location/Qualifiers
source 1..1089
lorganism="Microbulbifer degradans 2-40"
/mol_type="genomic DNA"

Istrain="2-40"
/db_xref="taxon:203122".
gene 1..1089
/gene="Mdeg2389"
CDS 1..1089

/gene="Mdeg2389"
/codon_start=1
ftransl table 1
/product="C0OG3940: Predicted beta-xyI05|dase"
[protein_id="ZP_00066990.1"
/db_xref="Gl.23028597"
/db_xref="COG:COG3940"
/translation="MSSFIMDKSQLQSGFAFKTSGFNVLIVVTFLALLAALVGCSSAK
LAPVASPSLPQPLVAQRADPWVHKHSDGYYYFIATVPAYDRLEMRRATTIAGLRSAPA
VVVWQRNTIGGMSANIWAPELHFIDGKWYIYVAAATDHNKPWTIRMHTLSNASANPMQ
GEWQEEGRFHTPLDTFSLDATTFEHRGKRYLVWAQQNEARTYNSALLIAQMDSPTSIT
GPIVTLSEPTLPWENGHKVNEGAAVIKHGKRIFISYSASATDHNYAMGLLWADENAD
LLDAASWTKSPEPVFYSNEQLKRFGPGHNCFVKAEDGVTDLMVYHARDYKEIDGEPLR
DPNRHTRVRKVYWDEQGMPDFRQHEADL"
ORIGIN
1 atgagtagct tcataatgga taaaagccag ctacaaagtg gttttgcgtt taaaacaagt

61 ggttttaacg tgctgattgt tgtcacattt ttggcattge ttgcagegct tgttggetge

121 agcagcgcca agcetcgcacc cgtegectct cetagtttac cgcagcecatt agtggeccaa

181 cgggcagacc cttgggtgca caagcacage gatggttatt actactttat agcaacggta

241 ccagcatacg accgcttaga aatgcgtagg gccacaacca tagcaggctt acgtagcgeg

301 ccegcetgtag tggtatggeca gegeaatact attggaggta tgagcgegaa tatttgggeg
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361 cccgagctgc attttattga tggtaaatgg tacatctatg tagcggcetge caccgatcac
421 aacaagccgt ggacaattcg tatgcacacg ctttccaatg catcggccaa cectatgeaa
481 ggtgagtggc aagaagaggg gegctticat acaccgcetag atactttcte getagatgee
541 acaacctttg agcacagggg taaacgctat ttagtatggg cgcaacagaa tgaagccegt
601 acttataact cggcgttact tatagcgcaa atggatagce ctacaagtat tactggecce
661 attgttacct taagtgaacc gacattaccg tgggaaatta ttggccataa ggttaatgag
721 ggtgcggeag taattaaaca cggtaagegt atttttataa gttattccge cagtgcgace
781 gatcataact atgcgatggg tttgttatgg gcagacgaaa acgctgattt gctcgacgea
841 gcaagctgga ccaagtcacc cgagcctgta ttttactcaa acgaacaatt aaagegcttt
901 ggccectggece ataatigttt tgttaaaget gaagatggtg ttaccgattt aatggtgtac

961 cacgcgcegtg attataaaga gatagatggt gagccattge gagacccaaa ccgecacacy
1021 cgggtgcgca aagtgtattg ggatgaacag ggcatgccgg attttcgtca acatgaagea
1081 gacctatag
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LOCUS  NZ_AABI02000014 945bp DNA linear BCT 23-SEP-2003
DEFINITION Microbulbifer degradans 2-40 Mdeg_13, whole genome shotgun
sequence.
ACCESSION NZ_AABI02000014 REGION: 109190..110134
VERSION NZ_AABI02000014.1 GI:28878288
KEYWORDS WGS.
SOURCE  Microbulbifer degradans 2-40
ORGANISM Microbulbifer degradans 2-40
Bacteria; Proteobacteria; gamma subdivision; Alteromonadaceae;
Microbulbifer.
REFERENCE 1 (bases 1 to 945)
AUTHORS NCBI Microbial Genomes Annotation Project.
TITLE Direct Submission
JOURNAL Submitted (17-JUN-2004) National Center for Biotechnology
Information, NIH, Bethesda, MD 20894, USA
COMMENT  On Mar 7, 2003 this sequence version replaced gi: 23028504
Protein-coding genes were predicted using GeneMark program (kindly
provided by M. Borodovsky). Functional annotation is based on CDD
(Conserved Domain Database) and COG (Clusters of Orthologous
Groups) assignments, it has not yet been subject to manual review.
DNA sequence and predicted proteins are available for BLAST at
http://www.ncbi.nim.nih.gov/sutils/genom table.cqi.
URL -- http://www jgi.doe.gov
Contact: Paul Richardson
microbes@cuba.jgi-psf.org.
COG assignment was automatically updated on Sep 23, 2003.
FEATURES Location/Qualifiers
source 1..945
lorganism="Microbulbifer degradans 2-40"
/mol_type="genomic DNA"

Istrain="2-40"
/db_xref="taxon:203122"
gene . 1..945
/gene="Mdeg2380"
CDS 1..945

/gene="Mdeg2380"

/codon_start=1

ftransl_table=11

Iproduct="COG3940: Predicted beta-xylosidase"

/protein_id="ZP_00066981.1"

/db_xref="Gl:23028588"

{db_xref="COG:COG3940"
/translation="MKKLSPLIEQRADPYIYKHTDGYYYFTASVPAYDGIELRRAKTI
QALATAETVMVWRKPSEGDYSELIWAPEIHFNMGAWYVYFAAAPSREIKFDLFQHRMY
AISCSDANPLTGEWIFEGKIDSGIDAFCLDATTFTHSNELYYVWAQKELDVRGNSNLM
IAKMETPTKLATKPVRLSKPEYDWEIQGFWVNEGPSIVKHGSRIFISYSGSATDERYA
MGILWAEQSADLLDPASWTKSVEPVLVSEPSEKVFGPGHNSFTVDEEGNDMLVYHARN
YTEIEGDPLWDPNRHTYVKKLRWDETGMPIFGSPAFEE"

ORIGIN _
1 gtgaaaaaat tatcgcctct tatagagcaa cgtgcagacc cttatattta taaacacacc
61 gacggctact attattttac ggcttcggtg ceegectatg atggcataga actgegtcge
121 gcaaaaacta tacaagcgtt agccaccgca gaaaccgtta tggtgtggcg caagccaage
181 gaaggtgatt atagtgagct tatttgggcg ccagaaatac actttaatat gggggcttgg
241 tatgtatatt ttgctgcgge tccatcacgt gaaattaagt tcgatttatt tcaacaccge
301 atgtatgcca ttagetgtag cgatgccaac ccgctaacag gtgaatggat atttgaaggt
361 aaaatagata gcggcataga tgcattctgt ttagatgcca ccacctttac tcacagcaat
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421 gagctctact atgtttgggc gcaaaaagaa ttagatgttc gcggceaactc taatttgatg
481 atcgcaaaaa tggaaacgcce caccaagctt gccaccaagce cegigegttt atctaaacee
541 gaatacgact gggagattca gggtttttgg gttaacgaag gcccatecat tgttaagcac
601 ggctcacgta tttttatttc ttattctggc tctgctaceg atgagegeta cgcaatgggt

661 attttgtggg cagaacaaag cgcagactta ctagacccag caagttggac caagtcggta
721 gagcctgtat tagtttctga accctctgaa aaagtatttg gcccaggeca caatagtttt

781 actgtggatg aagagggtaa cgatatgttg gtgtatcatg ctcgcaatta taccgaaatt
841 gaaggcgacc cgetgtggga cccaaategt catacttacg ttaaaaaatt gegetgggat
901 gaaacaggca tgcctatttt tggcagcecect gegtitgaag agtag
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LOCUS NZ_AABI02000038 1053 bp DNA linear BCT 23-SEP-2003
DEFINITION Microbulbifer degradans 2-40 Mdeg_38, whole genome shotgun
sequence.,
ACCESSION NZ AABI02000038 REGION: <3..1055
VERSION NZ_AABI02000038.1 GI:28878264
KEYWORDS WGS.
SOURCE  Microbulbifer degradans 2-40
ORGANISM Microbulbifer degradans 2-40
Bacteria; Proteobacteria; gamma subdivision; Aiteromonadaceae;
Microbulbifer.
REFERENCE 1 (bases 1 to 1053)
AUTHORS NCBI Microbial Genomes Annotation PrOJect
TITLE Direct Submission
JOURNAL Submitted (17-JUN-2004) National Center for Biotechnology
Information, NIH, Bethesda, MD 20894, USA
COMMENT  On Mar 7, 2003 this sequence version replaced gi:23029863.
Protein-coding genes were predicted using GeneMark program (kindly
provided by M. Borodovsky). Functional annotation is based on CDD
(Conserved Domain Database) and COG (Clusters of Orthologous
Groups) assignments, it has not yet been subject to manual review.
DNA sequence and predicted proteins are available for BLAST at
http://www.ncbi.nim.nih.gov/sutils/genom_table.cgi.
URL -- http://www.jgi.doe.qov
Contact: Paul Richardson
microbes@cuba.jgi-psf.org.
COG assignment was automatically updated on Sep 23, 2003.
FEATURES Location/Qualifiers
source 1..1053
forganism="Microbulbifer degradans 2-40"
/mol_type="genomic DNA"

Istrain="2-40"
/db_xref="taxon:203122"
gene <1..1053
/gene="Mdeg3581"
CDS <1..1053

/gene="Mdeg3581"
/codon_start=1
ftrans|_table=11
/product="COG3507: Beta-xylosidase"
[protein_id="ZP_00068164.1"
/db_xref="G1:23029864"
/db_xref="COG:COG3507"
/translation="NGYYAVLNKHSGKALDLYGFDTSNGANIAQWAFWGGDPQQWQFT
KIANVGAPPVDTSTTNGATNHWSLTGNLVTHDPTMAYENGSWWLYQTGEGIYGKYSAN
GLAWDGLPSVFPNGLSWWKTYVPGQSNNDVWAPDVRTYNGRVYLYYSISTFGSRVSAI
GLASASSLAASDWQDHGLVINTTSSSDWNAIDPDLVVDEHGNPWLTMGSWNSGIKVMR
LNPITMKPIGTLYSIAQKGGGIEAPSIVYRRGYYYLFVSIGKCCAGVDSTYQIAYGRS
TSITGPYLDKNGNDMMSGGGSILDAGNNVWVGPGGQDIINTDVIVRHAYDATDAGTPK
MISTLNWDANGWPKY"
ORIGIN
1 aatggctatt atgccgtgct aaataaacac agcggcaaag cgttagattt gtatggtttt

61 gatacgtcta acggcgcgaa tattgcgcaa tgggectttt ggggcgggga ceegeageag

121 tggcaattta ccaaaatcge caatgtaggt gcgecgecag tagatacatc taccaccaac

181 ggtgcaacca accactggtc cttaaccggt aatctagtga ctcacgaccce cacaatggcee

241 tacgaaaacg gctcatggtg gttgtatcaa accggcgagg gaatttacgg taagtattca

301 gccaatggtt tggcgtggga tggettacct tetgtgtttc ccaatggttt aagttggtgg
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361 aagacctatg tacccggcca gtcgaacaac gatgtatggg cgcctgatgt acgcacttat
421 aatgggcggg tttatttgta ctattccatc tctacttttg getcgegtgt atctgecatt

481 ggtttggcgt cggcatcgag titggctgeg agtgattgge aggaccacgg cttagtaatt
541 aataccacct catctagcga ttggaatgcg atcgacccag atttagtggt cgatgageat
601 ggcaaccctt ggttaacaat gggaagttgg aacagcggta ttaaagtgat gecgettgaac
661 cccattacca tgaagccaat tggcacactt tattctattg cgcaaaaggg cggeggtatt
721 gaagcgcctt ctattgtgta tcgeegtggg tattactatt tatttgtttc tatcggcaaa

781 tgctgtgegg gegtagatag cacctatcaa attgcttacg ggegctctac aagtattace
841 ggcccttatt tggataagaa cggcaacgat atgatgagtg gtggtggcag tattttagat
901 gcgggcaaca acgtgtaggt tggcectggt gggcaagata ttattaacac cgatgtcatt
961 gtgcgccacg cgtacgatge cacagatgca ggcacaccta agatgattat tagtaccttg
1021 aattgggatg ctaatggatg gccgaaatac tag
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LOCUS  NZ_AABI02000014 - 1041 bp DNA linear BCT 23-SEP-2003
DEFINITION Microbulbifer degradans 2-40 Mdeg_13, whole genome shotgun
sequence.
ACCESSION NZ AABI02000014 REGION: complement(121237..122277)
VERSION NZ_AABI02000014.1 GI:28878288
KEYWORDS WGS.
SOURCE  Microbulbifer degradans 2-40
ORGANISM Microbulbifer degradans 2-40
Bacteria; Proteobacteria; gamma subdivision; Alteromonadaceae;
Microbulbifer. ‘
REFERENCE 1 (bases 1to 1041)
AUTHORS NCBI Microbial Genomes Annotation Project.
TITLE Direct Submission
JOURNAL Submitted (17-JUN-2004) National Center for Biotechnology
Information, NIH, Bethesda, MD 20894, USA
COMMENT  On Mar 7, 2003 this sequence version replaced gi:23028504.
Protein-coding genes were predicted using GeneMark program (kindly
provided by M. Borodovsky). Functional annotation is based on CDD
(Conserved Domain Database) and COG (Clusters of Orthologous
Groups) assignments, it has not yet been subject to manual review.
DNA sequence and predicted proteins are available for BLAST at
http://www.ncbi.nim.nih.gov/sutils/genom table.cgi.
URL -- http://www.igi.doe.gov
Contact: Paul Richardson
microbes@cuba.jgi-psf.org.
~ COG assignment was automatically updated on Sep 23, 2003.
FEATURES Location/Qualifiers
source 1..1041
lorganism="Microbulbifer degradans 2-40"
/mol_type="genomic DNA"

Istrain="2-40"
/db_xref="taxon:203122"
gene 1..1041
/gene="Mdeg2388"
CDs 1..1041

/gene="Mdeg2388"
/codon_start=1
Itrans|_table=11
/product="COG3507: Beta-xylosidase"
{protein_id="ZP_00066989.1"
/db_xref="Gl:23028596"
/db_xref="COG:COG3507"
/translation="MLNKNKRPITFALVVSLLALLALAGCSEAKQVSIHDPVMIKEGD
TYYLFSTGPGITMYSSSDMKNWRREGEVFNQAPSWASNAVPYFKGHLWAPDIIEKDGL
FYLYYSVSAFGKNTSGIGVTVSPTLNPRAPNYGWQDKGMVLRSVPERDEWNAIDPNIV
VDNNGTAWMAFGSFWQSLKMVALDSSWTKIAEPQQWHTIAALPKGSMPTGDAVKDGEI
EAPFIFKKNDDYFLFVSWGKCCRKDESTYRLAMGRSKNTTGPFLDKNGKDLAQGGGTL
LISGNKNWPGLGHNSAYTFDGKDWLVLHAYESADNGLQKLKILEINWDKDGWPTVDTK
ELDEFVSIELTQ"
ORIGIN
1 atgcttaaca aaaacaaacg cccaattaca ttcgetttag tcgttagect cttagecctg

61 cttgcccttg caggetgecag cgaggcaaaa caagtaagea tccacgacce agtaatgatt

121 aaagaaggtg acacctacta cttgtttagc actggccccg gcataacaat gtatagcetct

181 agcgatatga aaaactggcg ccgcgaagge gaagtattta atcaageccec tagttgggee

241 tccaacgecg taccetattt taaaggccac ctgtgggeac ccgacatcat tgaaaaagat

301 ggtctgtttt acctctacta ttctgtgtct gettttggaa agaacacate cggeattgge
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361 gttaccgtat cgcccacgct taacccacge gegeccaatt acggttggea agataaagge
421 atggtattgc gcagegtgee tgagegegac gagtggaacg ctatcgacec caatattgtg
481 gtagataaca acggcaccgc atggatggcet tttggctect tttggcaaag cttaaaaatg

541 gtggcactag acagcagctg gacaaaaata getgagcecte aacagtggea taccatagea
601 gecttaccea aaggcagtat gecccacagge gacgcagtaa aggacggega aatagaaget
661 ccttttattt ttaaaaagaa cgacgattac tttttgtttg taagttgggg taaatgctge

721 cgcaaagatg aaagcaccta ccgectagcea atgggeccgca geaaaaatac taccggtcca
781 ttcttagata aaaacggcaa agacctcgce caaggtggtg gcaccctatt aataagtgge
841 aacaaaaact ggcceggctt aggccacaac agegectaca ccttcgacgg caaagattgg
901 cttgtgctac acgcctatga atctgcagat aacggtttac aaaaactaaa aatattagaa

961 ataaactggg ataaagacgg ctggccaact gtagatacca aagaactgga tgagtttgtt
1021 agtattgaat taactcaata a
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LOCUS  NZ_AABI02000014 1860 bp DNA linear BCT 23-SEP-2003
DEFINITION Microbulbifer degradans 2-40 Mdeg_13, whole genome shotgun
sequence. o
ACCESSION NZ AABI02000014 REGION: 129042..130901
VERSION NZ_AABI02000014.1 GI:28878288
KEYWORDS WGS.
SOURCE  Microbulbifer degradans 2-40
ORGANISM Microbulbifer degradans 2-40
Bacteria; Proteobacteria; gamma subdivision; Alteromonadaceae;
Microbulbifer.
REFERENCE 1 (bases 1 to 1860)
AUTHORS NCBI Microbial Genomes Annotation Project.
TITLE  Direct Submission
JOURNAL  Submitted (17-JUN-2004) National Center for Biotechnology
Information, NIH, Bethesda, MD 20894, USA ,
COMMENT  On Mar 7, 2003 this sequence version replaced gi:23028504.
Protein-coding genes were predicted using GeneMark program (kindly
provided by M. Borodovsky). Functional annotation is based on CDD
(Conserved Domain Database) and COG (Clusters of Orthologous
Groups) assignments, it has not yet been subject to manual review.
DNA sequence and predicted proteins are available for BLAST at
http://www.ncbi.nIm.nih.gov/sutils/genom table.cgi.
URL -- http://iwww.jgi.doe.gov '
Contact: Paul Richardson
microbes@cuba.jgi-psf.org.
COG assignment was automatically updated on Sep 23, 2003.
FEATURES Location/Qualifiers
source 1..1860
lorganism="Microbulbifer degradans 2-40"
/mol_type="genomic DNA"

" Istrain="2-40"
Idb_xref="taxon:203122"
gene <1
/gene="Mdeg2392"
CDS <1

/gene="Mdeg2392"

/codon_start=1

ftransi_table=11

/product="hypothetical protein"

/protein_id="ZP 00066993.1"

/db_xref="Gl:23028600" _
Itranslation="MDNIMKMIIKLALAVTLAVWVAGCTNQAGLNAENKNIERQTINS ,
PDKSLKVRLSLDESGKVFYSISRNGEQVMLPSQLGVELNSQAFTDGLTITDVDAGKVN
DSYTLLHGKQRDITYNANEKIYSLKNKQGDKLIIAFRVSNDGVAFQYRFPNTAKQLLA
VKKEITSFAFEHTTKAWLQPIAVAQTGWANTNPSYEEHYQMNIPVDTVSPSPAGWVFP
ALFKANKHWLLITEAGMNGDYHASRLHAESPNGEYSLGIPMAAEVFEQDGNKGALLAQ
SNTAFHSPWRVILVGGLDTIIASTLGTDLADPAIAKMDFVKPGTASWSWALLKDESVN
YETSLEFIDYAAEMGWDYTLVDADWDRRIGYERTAQLAAYAQSKNVGLLVWYNSSGDW
NTTEYSPKSALLDRDKRRAEFARLQNMGVKGVKIDFFPGDGKSVMAYYNDLAKDAADY:
NLLVNYHGSSLPRGLHRTYPNIMTMESVHGFEMITFMQPSADKAATHMAILPFTRNAF
DPMDFTPTTFSDIPNIERRTSNGFELALPVLFLSGLQHIAETAQGMATNAPDYVKAYM
RDIPVLWDESKLIDGMPGEHVVIARKHGERWFVAGINATNEAINLEMNFDFALGKQGT
LITDSNINTKGVESFTSHTITATKNNALTVKANGGFVIVFN"

gene 1..1860
/gene="Mdeg2393"
CDS 1..1860
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/gene="Mdeg2393"
/codon_start=1
ltransl_table=11
Iproduct="COG3940: Predicted beta-xylosidase"
Iprotein_id="ZP_00066994.1"
/db_xref="Gl:23028601"
/db_xref="COG:COG3940" ‘
Jtranslation="MAAGQIISLEVKVKKIEEIMKHTARTIALGATGAALLTGLIACN
GTNVNTNGDTQQASIKKAPEGMFANPLFANGADPWLEYYDGNYYLTTTTWI SQLVMRK
SPTLDGLSTALPVNVWSDSDLTRCCNFWAFEFHRLNGPNGWRWYLMYTSGQHGTLDHQ
HLSVLESVGDDPMGPYTYKGEMMPNTWNIDGSYLEHNGQLYLLWSEWVGDEQQNFISK
' MTTPWSIEGPRALLTRPEAEWEKSGRKVNEGPE!LKKDGRTFLlYSASYCDTPDYKLA
MKELTGDDPMNSEHWTKYDKPVFERGNGVFAPGHNGFFKSPDGTEDWIVYHGNSKEEH
GCGATRSVRAQKFTWNTDGTPNFGEPIPEGQFLPLPSGENGPLVTALQGARIQLRNGE
.SCLLAEGKELKQGSCQAEASLWVMDNTADNHYRFGNVASNLFLTADEGLSQS_AWVNTA
SQRWALNAGEGN FVAFTNKYTGDALMQNNWQILPVGKVAISSIQSGRVLQACDKNSAN
VNQGGWQGRACQAWQFNPASEGHVQIKTGNQCLTVENKSIVPGTNVIAGECESTSSQW
LYQLDKEGRATFTNRESKQRLDLANCGLADGTNFAQAPALDTICQAFQVRYLP“
ORIGIN :
1 gtggcegeag gecaaataat ttcactggag gttaaagtga aaaagataga agaaataatg

61 aaacacacag cgcgcactat agcgctaggt gcaacaggtg ccgecttget aacggagtta

121 attgcctgta acggtaccaa tgtgaataca aacggggata cccaacaagc aagcattaaa

181 aaagcgccag aaggcatgtt tgccaacceg tigttcgeca atggegeaga cccttggtta

241 gagtattacg atggcaatta ctacctcact accaccacat ggacatcgca acttgttatg

301 cgtaaatcac ccacgttgga tggtttgtct actgegetge cggtgaatgt atggtccgat

361 tcagatttaa cccgetgetg taacttttgg gegtttgaat tecategett aaacggccect

421 aacggctgge gttggtattt aatgtacacc tcgggecage acggcacttt agatcaccaa

481 cacttaagcg tattagaaag tgtgggtgac gaccctatgg ggccatacac ctacaaaggt

541 gaaatgatgc ccaatacatg gaatatagac ggcagttatt tagagcataa tggccaatta

601 tatttgttgt ggtctgaatg ggtaggtgac gagcagcaaa actttatatc taaaatgacc

661 accccatgga gcattgaagg cccgcgagea ctgttaactc ggccggaagc agagtgggaa

721 aaaagcggtc gcaaagttaa cgaaggecca gagatictaa aaaaagatgg tcgtaccttt

781 ttgatttact cggcgagcta ttgcgatacg ccagattata aactggcaat gaaagagcta

841 acgggcgacg acccaatgaa ctccgageac tggactaaat acgataagec cgtatttgaa

901 agagggaacg gtgtgtttgc cccaggccac aatggtttct tcaaatcgee cgatggcaca

961 gaagattgga ttgtgtacca cggaaattcg aaagaagagc acggcetgegg tgcaacgegce

1021 tetgtgcgeg cacagaaatt tacttggaac acagacggca ccccaaattt tggtgageca

1081 ataccagaag gccaattttt gcecttacct tetggegaaa acggtecttt agtgactgca

1141 ctgcaaggtg cacgtattca gttgcgcaat ggcgaaaget gtttattage cgaaggtaaa

1201 gagctgaage agggeagttg ccaagcagaa gecagtttat gggtaatgga taacacggca

1261 gataatcact accgctttgg caatgtagcc agcaatttat ttttaacggc agacgaaggc

1321 cttagtcaga gtgcctgggt taatactgca agccagegct gggcacttaa tgcaggcgaa

1381 ggtaactttg tigcgtttac aaacaagtac accggcgatg cgcttatgca aaataattgg

1441 caaatactac cggttggcaa agtggcaatt agcagcatic aaagtggecg cgtattacag

1501 gcgtgcgata aaaacagege gaatgtaaac caaggeggct ggcagggtag ggcttgtcaa

1561 gcatggcaat ttaacccagce aagtgaaggc catgtgcaaa ttaaaacggg caaccaatgt

1621 ttaaccgttg agaataaatc catagtgcct ggcaccaatg ttattgccgg cgagtgtgaa

1681 tcaactagca gccaatggcet ttatcaatta gataaagaag gccgegcaac citcacaaac

1741 cgcgaaagca aacagcgttt agatttagca aactgcggee tagccgacgg caccaacttc

1801 gcacaagccc ctgcgttaga tactatttge caagcattce aagtgcgtta tttaccgtaa
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LOCUS  NZ_AABI03000006 1605bp DNA linear BCT 17-JUN-2004
DEFINITION Microbulbifer degradans 2-40 Mdeg03_6, whole genome shotgun
sequence.
ACCESSION NZ_AABIO3000006 REGION: 149813..151417
VERSION NZ_AABI03000006.1 Gl:48861946
KEYWORDS WGS. _
SOURCE ' Microbulbifer degradans 2-40
ORGANISM Microbulbifer degradans 2-40 _
Bacteria; Proteobacteria; Gammaproteobacteria; Alteromonadales;
Alteromonadaceae; Microbulbifer.
REFERENCE 1 (bases 1 to 1605)
AUTHORS NCBI Microbial Genomes Annotation Project.
TITLE Direct Submission
JOURNAL -Submitted (17-JUN-2004) National Center for Biotechnology
Information, NIH, Bethesda, MD 20894, USA
COMMENT  Protein-coding genes were predicted using GeneMark program (kindly
provided by M. Borodovsky). Functional annotation is based on CDD
(Conserved Domain Database) and COG (Clusters of Orthologous
Groups) assignments, it has not yet been subject to manual review.
DNA sequence and predicted proteins are available for BLAST at
http://www.ncbi.nim.nih.gov/sutils/genom _table.cqi.
URL - hitp://www.jgi.doe.gov
Contact: Paul Richardson
microbes@cuba.jgi-psf.org.
FEATURES Location/Qualifiers
source 1..1605
/organism="Microbulbifer degradans 2-40"
/mol_type="genomic DNA"

- Istrain="2-40"
/db_xref="taxon:203122"
gene 1.1605
/locus_tag="Mdeg02002711"
CcDSs 1..1605

flocus_tag="Mdeg02002711"

/codon_start=1

/product="COG3534: Alpha-L-arabinofuranosidase"

/protein_id="2ZP_00315975.1"

/db_xref="G|:48862077"

/db_xref="COG.C0G3534"
/translation="MNPASTLSVKTTNKTTNHLKKVALTVAAIVAPLTSWADVKVSLN
PQNTGETISKYIYGQFAEHLGSGIYGGIWVGEDSPIPNKNGFRNDVIKALQELQVPVI
RWPGGCFADEYRWRDGIGPREQRPIRVNTHWGGVEEPNTFGTHEFFELVELLNTEAYV

AGNLGTGSPQEMAEWLEYIVSNSNSTVVAERKKNGREEPWEVAFWGVGNESWGCGGNL

TPEYYTNLYRHFSTFVKATGAKRPKLVASGSYDDDETWTTPLSKLKNNIDGISHHYYT
LPTSDWSIKGAATGFDEKEWILTLERTLKIDSYLATQTGILKKNNPEGNIGLYLDEWG
TWYDAEPGTNPGFLYQQNTVRDAIVAAVNLNIFHNYADRLHMANIAQMVNVLQAMILT
DNEKMLLTPTYHVFKMYIPFQDATHIPLDIKGQRDYSAHKTTVPGFSASAAKTPNGNI
VVSLVNLNPNEAEEVSIALQGIKVKTITGELLTSQKMDAHNTFDKPNNVQPRALNQSD
YSISKNGKTLTVKLPAKAVVVLQLNK"
ORIGIN A
1 atgaacccag cttcaaccct aagtgtgaaa acaactaata aaacaacaaa ccacctcaaa

61 aaagttgcce ttaccgtage cgctatagtt gccccgetaa caagetgggce cgatgtgaaa

121 gttagcctaa acccacaaaa cacaggcgaa accataagta aatatatcta cggccaatte

181 gcagagcacc ttggcagegg catatacgge ggcatatggg tgggcgaaga ctececccaata

241 cccaacaaaa acggctttcg taacgatgta atcaaagccce tgcaagagct acaagtacct

301 gttataagat ggcceggtgg ctgctttgee gacgaatate getggegtga tggeattgge
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361 ccacgtgagc aacgecctat ccgegtaaat acccactggg geggtgtgga agaacccaat
421 acctttggta ctcacgaatt cttcgaatta gttgagctac ttaataccga agcctatgtg

481 gcaggtaacc taggcactgg ctcaccacaa gaaatggccg aatggctgga atatattgtt
541 tccaactcca actctactgt agtggcagag cgcaaaaaaa atggccgega agagecttgg
601 gaagtggcct tttgggatgt gggtaatgaa tcttggggtt gcggtggeaa cttaacgece

661 gagtactaca ccaatttata tegtcatttt tccacttttg ttaaagecac tggcgetaag

721 cgcccgaagt tagttgcaag cggcetegtat gatgatgacg aaacttggac aacgccacta
781 agtaagctca aaaataatat agatggtata agccaccact actacacctt acccaccage
841 gactggagca taaaaggtge ggctacaggc tttgatgaaa aagaatggat tettaccctt
901 gagcgcacat tgaaaataga cagctacctt gcaactcaaa cgggtattct taaaaagaat
961 aaccccgaag gcaatatagg gttgtattta gatgaatggg gtacgtggta cgatgcagag
1021 cccggtacaa accceggctt tttataccaa caaaataccg tgcgcgacge catagtagea
1081 gcagtaaact taaatatatt ccacaactat gccgaccgct tacacatgge gaacatcgee
1141 caaatggtaa acgtactaca ggcaatgata ctgaccgaca acgaaaaaat gttgctcaca
1201 cccacgtatc acgtttttaa gatgtacata ccatttcaag atgctaccca tatacegtta

1261 gatataaaag gccagcgega ctacagcgca cataaaacta cegtaccagg gttcteggec
1321 tcggcagcta aaaccccaaa tggcaatatt gtagtttcac ttgttaacct taacccaaac
1381 gaagcggaag aagtgagcat tgcactacaa ggcatcaagg taaaaaccat tactggtgaa
1441 ttacttacca gccaaaaaat ggatgcgceat aacaccttcg acaagccaaa caatgtgcag
1501 ccacgcgceac ttaaccaaag cgactacagce attagcaaaa acggcaaaac ccttaccgtt
1561 aagctacccg ctaaagcecegt agttgtttta cagcttaata aataa
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LOCUS  NZ_AABI02000036 1194 bp DNA linear BCT 23-SEP-2003
DEFINITION Microbulbifer degradans 2-40 Mdeg_35, whole genome shotgun
sequence.
ACCESSION NZ AABIG2000036 REGION: 4764..5957
VERSION NZ_AABI02000036.1 GI:28878266
KEYWORDS WGS.
SOURCE  Microbulbifer degradans 2-40
ORGANISM Microbuibifer degradans 2-40
Bacteria; Proteobacteria; gamma subdivision; Alteromonadaceae;
Microbulbifer. '
REFERENCE 1 (bases 1to 1194)
AUTHORS NCBI Microbial Genomes Annotation Project.
TITLE Direct Submission
JOURNAL Submitted (17-JUN-2004) National Center for Biotechnology
. Information, NIH, Bethesda, MD 20894, USA -
COMMENT  On Mar 7, 2003 this sequence version replaced gi:23029800.
Protein-coding genes were predicted using GeneMark program (kindly
- provided by M. Borodovsky). Functional annotation is based on CDD
(Conserved Domain Database) and COG (Clusters of Orthologous
Groups) assignments, it has not yet been subject to manual review.
DNA sequence and predicted proteins are available for BLAST at
hitp://www.ncbi.nlm.nih.gov/sutils/genom_table.cgi.
URL -- http://www.jgi.doe.gov
Contact: Paul Richardson
microbes@cuba.jgi-psf.org.
COG assignment was automatically updated on Sep 23, 2003.
FEATURES Location/Qualifiers
source 1..1194
lorganism="Microbulbifer degradans 2-40"
/mol_type="genomic DNA"

/strain="2-40"
: /db_xref="taxon:203122"
gene 1..1194
/gene="Mdeg3529"
CcDS 1..1194

/gene="Mdeg3529"
/codon_start=1
/trans|_table=11
/product="COG3867: Arabinogalactan
endo-1,4-beta-galactosidase”
Iprotein_id="ZP_00068112.1"
/db_xref="G1:23029804"
/db_xref="COG:COG3867"
ftranslation="MLLAQLPVKKYFVLLAIFSFMLGCNSAGVQQSAKSIQVAGTHSK
PARFFAGADLSYVNEMEDCGATYRVNGVTTDPYQAFADAGANLVRVRLWHNPTWTEYS
DFADVKKTIRKAKQNNQTVLLDFHYSDTWADPEKQFVPAAWEHMVDDTPALAQALAQY
TTDVLEKLQAENLLPDMVQVGNETNAEVLQLEAHMKHGEIDWQRNAALLNSGLAAVAE
FNQNNNTYIERVLHIAQPENALWWFDDAAQAGITDFEIIGLSYYAKWSTYKLDSIGEA
IRALRTAFNKDVLVVETSYPWTMQNFDQANNVLDATSLQQGYPATAEGQKKYMMDLAK
QIMYAGGIGIAYWEPAWVSTPCKTLWGTGSHWENAVFFDSGNNNEALPALSFYTDIMA
LFKQD"
ORIGIN
1 atgttattag ctcaattgcc agttaaaaaa tattitgtct tattagctat tttctcgttt

61 atgctggggt gtaatagtge tggcgtacaa caaagtgcta aatcaattca ggttgetgge

121 acgcacagta aacccgctcg tttttttget ggtgecgacc tttcttacgt aaacgaaatg

181 gaagattgcg gagcaacata ccgcgtaaac ggtgtaacta ccgaccctta ccaagecttt
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241 gcegatgecg gegecaaattt agtgegegtg cgcttatgge acaaccctac ttggacagaa
301 tattccgact ttgccgacgt taaaaaaact atccgcaaag ccaaacaaaa taatcaaacg
361 gtattgttag attttcatta ticagatacc tgggccgace cagaaaaaca atttgttcca

421 gecgettggg aacatatggt ggatgacacc ccagcactag cgcaagcectt agcgeaatac
481 acaaccgatg tattagaaaa gctgcaagca gaaaacctat tgccagatat ggtgcaagta
541 ggtaacgaaa caaacgcaga agtcttacag ctagaagcgc acatgaaaca cggcgaaata
601 gattggcagc gcaatgcagc gctactaaac agtgggttag cageegttge tgaatttaac
661 caaaacaaca acacctatat tgaacgcgta ttacatatcg cccagccaga aaatgctttg
721 tggtggtttg acgatgccge gcaggetgge ataaccgatt ttgaaattat aggtcttage
781 tactatgcca aatggtcaac gtataaatta gattccatcg gcgaagctat acgegectty
841 cgaaccgcat tcaataaaga tgtgttggtg gtagaaacct catacccctg gactatgcaa
901 aatttcgatc aagccaataa cgtgctcgat.gctaccaget tgcagecaggg ctaccetgea
961 acggccgaag gccaaaaaaa atacatgatg gatttagcta aacaaattat gtacgecggt
1021 ggaattggta ttgcctactg ggaaccagct tgggtaagca ceecttgecaa aactetatgg
1081 ggtacaggtt ctcactggga aaatgecegtg ttttttgact ctggcaacaa caacgaagceg
1141 ctaccegege ttagtttcta cacagacata atggctcttt ttaagcaaga ttaa
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LOCUS  NZ_AABI02000005 1263 bp DNA linear BCT 23-SEP-2003
DEFINITION Microbulbifer degradans 2-40 Mdeg_5, whole genome shotgun sequence.
ACCESSION NZ_AABI02000005 REGION: complement(76912 .78174)
VERSION NZ_AABI02000005.1 GI.28878297
KEYWORDS WGS. :
SOURCE  Microbulbifer degradans 2-40
ORGANISM Microbulbifer degradans 2-40
Bacteria; Proteobacterla gamma subdivision; Alteromonadaceae;
Microbulbifer.
REFERENCE 1 (bases 1 to 1263)
AUTHORS NCBI Microbial Genomes Annotation Project.
TITLE Direct Submission
JOURNAL Submitted (17-JUN-2004) National Center for Biotechnology
Information, NIH, Bethesda, MD 20894, USA
COMMENT  On Mar 7, 2003 this sequence version replaced gi:23027361.
Protein-coding genes were predicted using GeneMark program (kindly
provided by M. Borodovsky). Functional annotation is based on CDD
(Conserved Domain Database) and COG (Clusters of Orthologous
Groups) assignments, it has not yet been subject to manual review.
DNA sequence and predicted proteins are available for BLAST at
http://www.ncbi.nim.nih.gov/sutils/genom_table.cqi.
URL -- http://www.jgi.doe.qov
* Contact: Paul Richardson
microbes@cuba.jgi-psf.org.
COG assignment was automatically updated on Sep 23, 2003.
FEATURES Location/Qualifiers
source 1..1263 A
lorganism="Microbulbifer degradans 2-40"
/mol_type="genomic DNA"

/strain="2-40"
/db_xref="taxon:203122"
gene 1..1263
/gene="Mdeg1250"
CDS 1..1263

/gene="Mdeg1250"

/codon_start=1

ftrans|_table=11

/product="COG3867: Arabinogalactan

endo-1,4-beta-galactosidase"

/protein_id="ZP_00065874.1"

/db_xref="Gl:23027428"

/db_xref="COG:COG3867"

/translation="MLQILKDHGMDSIRLRVWVNPAGGWYSSINDVIEKAQRAKAAGM

RIMIDFHYSDSWADPGKQYKPAAWTNYTLDGLMSAVWWHTYDSLVALKNAGITPEWVQ

VGNETNNGMLWEEGRASANMQNYAWLVNSGYDAVKEVFPNTKAVVHLANCHDNANFRW

IFDGLQANGGKWDVIGASIYPTNASGYSWSQANSLCEANLNDMQSRYGSEVLIAEVGA

PWDHPEAKAIVSDVIAKAQNAGATGVFYWEPQASNWQGYTLGAWNPNTMRPTEALDAF

IDGSSNVTTARLQSRNSNRCIDVNGRSTADGADIQWSCHSNANQQWTFEDMGNNYVR

LRVGHSNKCLDVLGAGTADGDNVVQWACHNNANQQWLKEDMGDGYFRLKSRASGKCVD
- VNAGGANNGDSIIQWSCHTGWNQQWMVY"

ORIGIN
1 gtgctgcaaa ttctaaaaga tcacggtatg gattccatee gtetgegegt gtgggtaaac
61 cccgeeggty gatggtatag cagcattaat gacgtaatag aaaaagctca gegegecaaa
121 gctgcgggcea tgegtattat gatcgatttt cactacageg actcttggge tgacccagge
181 aagcaataca agcccgecge gtggaccaac tataccttag acggtttaat gtctgeggtg
241 tggtggcaca cctacgattc cctcgtggee ctaaagaatg cgggtattac cectgaatgg
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301 gtgcaagtgg gcaacgaaac aaacaacggt atgttatggg aagaggggceg cgcatccgece
361 aatatgcaaa actatgcgtg gttggtgaat agtggctacg atgccgttaa agaagtgttc

421 cctaatacca aggcagtggt gcacttggca aactgccacg acaacgcaaa cttcegetgg
481 atatttgacg gcttacaagc caatggtggt aagtgggatg taataggtgce ctctatttac

541 cctaccaacg caagcggtta tagctggage caagccaaca gttigtgega ggcaaactta
601 aacgatatgc aatcgcgcta tgggtccgag gtgctaattg ccgaggttgg tgegecgtgg
661 gatcacccag aagcgaaagc aatcgtgagc gatgtaattg ctaaggcgca aaacgecggt
721 gcaacagggg tattttattg ggagccgcag geatcaaact ggcagggcta cacgetaggt
781 gcatggaacc caaacaccat gcgccccace gaagcattag acgegtttat tgacggcage
841 tcgaatgtga caaccgegeg tttgcaatcg cgcaatagea accgetgtat agatgttaat
901 ggccgceagta cagcagatgg tgccgatate attcagtgga gttgccacag caacgccaac
961 cagcaatgga cttttgaaga tatgggcaat aactacgtge gattgcgegt gggecacagt
1021 aataagtgct tagatgtact gggtgcaggce actgccgatg gegataacgt agtgcagtgg
1081 gcatgccaca ataacgccaa tcagcaatgg ctaaaagaag acatgggega tggctacttc
1141 cgcttaaaat ctcgcgecag cggtaaatge gtagatgtaa acgcaggegg tgctaacaac
1201 ggtgaticta ttattcaatg gagttgccac actggttgga accagcaatg gatggtttat

1261 tag
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LOCUS  NZ_AABI02000044 1770 bp DNA linear BCT 23-SEP-2003
DEFINITION Microbulbifer degradans 2-40 Mdeg_43, whole genome shotgun
sequence.
ACCESSION NZ_AABI02000044 REGION: <2..1771
VERSION NZ_AABI02000044.1 GI:28878258
KEYWORDS WGS.
SOURCE  Microbulbifer degradans 2-40
ORGANISM Microbulbifer degradans 2-40
Bacteria; Proteobacteria; gamma subdivision; Alteromonadaceae;
Microbulbifer.
REFERENCE 1 (bases 1to 1770)
AUTHORS NCBI! Microbial Genomes Annotation Project.
TITLE Direct Submission
JOURNAL Submitted (17-JUN-2004) National Center for Biotechnology
Information, NIH, Bethesda, MD 20894, USA
COMMENT  On Mar 7, 2003 this sequence version replaced gi:23029947.
Protein-coding genes were predicted using GeneMark program (kindly
provided by M. Borodovsky). Functional annotation is based on CDD
(Conserved Domain Database) and COG (Clusters of Orthologous
Groups) assignments, it has not yet been subject to manual review.
DNA sequence and predicted proteins are available for BLAST at
http://www.ncbi.nim.nih.gov/sutils/genom_table.cgi.
URL -- http://www.jgi.doe.qov
Contact: Paul Richardson
microbes@cuba.jgi-psf.org.
COG assignment was automatically updated on Sep 23, 2003.
FEATURES Location/Qualifiers
source 1..1770
forganism="Microbulbifer degradans 2-40"
/mol_type="genomic DNA"

Istrain="2-40"
/db_xref="taxon:203122"
gene <1..1770
/gene="Mdeg3654"
CDS <1..1770

/gene="Mdeg3654"
/codon_start=1
ftrans|_table=11
/product="COG3867: Arabinogalactan
endo-1,4-beta-galactosidase”
[protein_id="ZP_00068237.1"
- /db_xref="Gl:23029948"
/db_xref="COG.COG3867"
/translation="NDLSYVNEMEDCGAVYKDAGSVVDPYEVIANHGGNLVRVRHWND
PYWQALITQPESVAANWKANYSGLEDVTETIRRSKAAGMEVLLDFHFSDIWADPGRQT
TPRAWENDFGDEDAMAAHIYDYVTSVLTGLNDEGLMPELIQIGNESNSGMMTTQNLII
EMNDAGTGLNVSKGGQTNYSDQYVARMYNSAISAVRDISEGMTNAPRIAIHVAGADKA
. VAFFDKLKSIGVTDIDIAGFSFYYGWEQAPIEDVASMIATLKERHPNLDPLMLETGYL
WDEENIDSLGNHGIADPAYLPVSKQNQLKYLTDLSQAVADAGGIGVVFWEPSWVSTE
CRTPWGQGSSHEHVAYFDHRDGLNFHIGGQWMEVTKLSETPEAGLATTFRVDMTGQDT
SAGVFIRGAFTEDTLQPMLYEGENIYSYTTHIQAAQSGSYHYAIGLKNGTRETVPSEC
ANPEDTLNRLYTVGENGEQLVTAVWASCDVFDPQAAGPTTLTLNVDMTGVDVSGGVYV
AGDLNAWTITELTQVGASAIYTISYDLAVGAEGGYYFLNGSDWGDRETIPEECVGYYD
ADRGFLVEEQSPQVLDLVWSSCQ" -

ORIGIN
1 aacgaccttt cctacgtaaa cgaaatggaa gactgcggeg cagtgtataa agatgcagge
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61 agtgtagtag acccctacga agtgatcgec aatcacggeg gcaaccttgt gegegtgegt
121 cactggaacg acccctactg gcaggegcett attacccage cagaatctgt ageggcaaat
181 tggaaagcta attacagtgg gcttgaagat gtaacagaaa caattcgacg atcaaaagce
241 gecggtatgg aagtgcetgcet cgactttcat ttctcagata tttgggcaga ceceggeagg

301 caaacaacgc cgcgegeatg ggaaaatgac tttggcgatg aagacgecat ggetgegeat
361 atatacgatt acgtaacatc agtactcaca gggttaaacg acgaaggttt aatgccegag
421 cttattcaaa ttggtaacga atctaactcc ggcatgatga cgactcaaaa cctcattata

481 gaaatgaatg atgcgggtac ggggttaaat gtgagtaaag gcgggcaaac aaattactca
541 gatcaatatg ttgcgcgtat gtataactct gegatttctg ctgtgcgega tattagtgaa

601 gggatgacca acgctccgeg tattgctatc cacgtggcag gtgcagataa agecgtegea
661 ttttttgata agttaaaaag catcggagta acggatattg atatcgcggg cttctegttt

© 721 tattacggtt gggagcaagc accaatagaa gacgttgcaa gcatgattge aaccttaaag
781 gaacgtcacc ctaatttaga cccgttaatg cttgaaacag gctacctgtg ggatgaagaa
841 aacatcgata gcttaggcaa tattattgge attgccgacc ccgcatattt acctgtgage

901 aaacagaacc aacttaaata tcttaccgat ttatcgcaag cggttgctga tgctggtggt

961 attggagtgg tgttttggga gccatettgg gtatcaaccg aatgtcgeac accttggggg
1021 cagggctcat ctcacgagca tgttgcttac ttcgatcacc gcgacggett aaactttcat
1081 attggtggcc aatggatgga ggttaccaag ttaagcgaaa ccccagaage ggggctaget
1141 actacctitta gagtggatat gactggccaa gacaccageg caggggtatt tattcgeggg
1201 gcgtttaccg aagacacatt gcageccatg ctatatgaag gcgaaaacat ttatagttac
1261 accacgcata tccaagcage gcaaagcgga agctaccact atgcgattgg cttaaaaaat
1321 ggtacgegcg aaacggttce tagcgaatgt gcaaacccag aagatacgtt aaategttta
1381 tatacggtgg gcgaaaatgg ggagcagtta gttaccgeag tttgggcaag ctgtgatgtt
1441 ttcgatccge aageggetgg gecaacaacc ttaacgctta atgtagatat gactggtgta
1501 gatgtaagtg gtggtgtota tgttgcagge gacttaaatg cttggacaat caccgagctt
1561 acacaagttg gcgctagege aatttatacc attagttacg atttagcegt aggtgcagaa .-
1621 ggtggctact acttcttgaa tggcagcgat tggggcgata gggaaacaat accagaagaa
1681 tgtgtgggct actatgatge agaccgegge tttttggtgg aagagcaaag ccecacaggta
1741 ttggatttag tgtggagtag ttgtcaataa
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LOCUS  NZ_AABI02000005 1020 bp DNA  linear BCT 23-SEP-2003
DEFINITION Microbulbifer degradans 2-40 Mdeg_5, whole genome shotgun sequence.
ACCESSION NZ_ AABI02000005 REGION: 56447..57466
VERSION NZ_AABI02000005.1 GI:28878297
KEYWORDS WGS.
SOURCE  Microbulbifer degradans 2-40
ORGANISM Microbulbifer degradans 2-40
Bacteria; Proteobacteria; gamma subdivision; Alteromonadaceae;
Microbulbifer.
REFERENCE 1 (bases 1 to 1020)
AUTHORS NCBI Microbial Genomes Annotation Project.
TITLE Direct Submission
JOURNAL Submitted (17-JUN-2004) National Center for Biotechnology
Information, NIH, Bethesda, MD 20894, USA .
COMMENT  On Mar 7, 2003 this sequence version replaced gi:23027361.
Protein-coding genes were predicted using GeneMark program (kindly
provided by M. Borodovsky). Functional annotation is based on CDD
(Conserved Domain Database) and COG (Clusters of Orthologous
Groups) assignments, it has not yet been subject to manual review.
DNA sequence and predicted proteins are available for BLAST at
http://www.ncbi.nim.nih.gov/sutils/genom table .cgi.
URL -- http://www jgi.doe.qov
Contact: Paul Richardson
microbes@cuba.jgi-psf.org.
COG assignment was automatically updated on Sep 23, 2003.
FEATURES . Location/Qualifiers
source 1..1020
forganism="Microbulbifer degradans 2-40"
/mol_type="genomic DNA"

Istrain="2-40"
/db_xref="taxon:203122"
gene 1..1020
/gene="Mdeg1232"
CDS 1..1020

/gene="Mdeg1232"

/codon_start=1

ftransi_table=11

/product="C0OG4124: Beta-mannanase"

[protein_id="ZP_00065857.1"

/db_xref="G1:23027411"

/db_xref="COG:C0G4124"
/translation="MERTQTAMSDTPVNPNANTTTKAVYTYLKQQWGSKMLTGQMDLT
WKDSIDEYQRVINDTGKAPAIMGYDYMNYGIESSFISGLEQTEEAIVHWQRGGLVTFA
WHWRDPNVSGSNIGEFYTADTSFQIPIANGQLDESSQSFINMQADIDMIAAELQKLED

AGAVVLWRPLHEASGGWFWWGRTRTDSVSAAYAQVLLWRHMYTRLTDHHGLDNLLWVW
NGQNSAWYPGDEYADIVSHDIYDGAKNYESQLAVYNDTKNTPMQTKMVALSENSNIPD
PDAMQADGAWWLWFMVWNDSDTAEGVTHENNFWTGEYYNSNAHKQHVYNHELVITLDE
LPSFD"

ORIGIN

1 atggagcgca ctcaaacggce catgagcgat acgccggtaa accctaacge caataccacc
61 accaaggctg tttacactta ccttaagcag caatggggca gcaaaatget aaccgggcag
121 atggatttga cctggaagga cagcattgat gagtaccage gegtaattaa cgataccgge
181 aaagcccccg caattatggg ctacgactat atgaattacg gtattgagag cagttttatt
241 agtggccttg agcaaacaga agaagctatt gtccactgge agegeggegg cttagtgact
301 tttgcttgge actggcgaga cccgaacgta ageggtagta acattggega gttttatacg
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361 getgatacga getttcaaat cccaattgec aatggtcaac tggatgaaag cagtcagage
421 tttataaata tgcaggccga tatcgatatg atagcggcag agcetgcaaaa getagaagat
481 gececggegcetg tggtgetgtg gegeceettg cacgaagett ctggeggttg gttctggtgg
541 ggeegtacge gtaccgatte ggtatctgece gettatgcac aagtgetgtt gtggegecac
601 atgtacaccc gcecttactga tcatcacggt ttagataatt tactttgggt gtggaacggg

661 caaaacagcg cttggtacce aggcgatgaa tatgccgata ttgtaagtca cgacatttac
721 gacggcgega aaaattacga gtcgcaatta gecgtatata acgatacgaa aaacacccce
781 atgcaaacca aaatggtggc gctaagcgag aacagtaata ttcccgacce agatgcecatg
841 caggccgatg gegettggtg gttgtggttt atggtgtgga acgactcgga taccgeggaa
901 ggcgtaacce acgaaaacaa cttttggaca ggtgaatatt acaactctaa cgcccataag
961 cagcatgttt acaatcatga gctggttatt acgctggatg agttacctag ctttgactag
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LOCUS NZ_AABI02000003 1686 bp DNA linear BCT 23-SEP-2003
DEFINITION Microbulbifer degradans 2-40 Mdeg_3, whole genome shotgun sequence.
ACCESSION NZ_AABI02000003 REGION: 276126..277811
VERSION NZ_AABI02000003.1 GI:28878299
KEYWORDS WGS.
SOURCE  Microbulbifer degradans 2-40
ORGANISM Microbulbifer degradans 2-40
Bacteria; Proteobacteria; gamma subdivision; Alteromonadaceae;
Microbulbifer.
REFERENCE 1 (bases 1 to 1686) ,
AUTHORS NCBI Microbial Genomes Annotation Project.
TITLE Direct Submission _
JOURNAL Submitted (17-JUN-2004) National Center for Biotechnology
_ Information, NIH, Bethesda, MD 20894, USA
COMMENT  On Mar 7, 2003 this sequence version replaced gi:23026886.
Protein-coding genes were predicted using GeneMark program (kindly
provided by M. Borodovsky). Functional annotation is based on CDD
(Conserved Domain Database) and COG (Clusters of Orthologous
Groups) assignments, it has not yet been subject to manual review.
DNA sequence and predicted proteins are available for BLAST at
http://www.ncbi.nlm.nih.gov/sutils/genom_table.cgi.
URL -- http://www.jgi.doe.qgov
Contact: Paul Richardson
microbes@cuba.jgi-psf.org.
COG assignment was automatically updated on Sep 23, 2003.
FEATURES Location/Qualifiers
source 1..1686
forganism="Microbulbifer degradans 2-40"
/mol_type="genomic DNA"

Istrain="2-40"
/db_xref="taxon:203122"
gene 1..1686
/gene="Mdeg0943"
CDS 1..1686

/gene="Mdeg0943"

/codon_start=1

ftrans|_table=11

/product="COG2730: Endoglucanase"

Iprotein_id="ZP_00065570.1"

ldb_xref="Gl:23027107"

/db_xref="COG:COG2730"
ftranslation="MFNKISTPALSGWSKAARYLCHTATGALMLAASTVNAGFSVSGT
QLLDDNGQAFIMRGVNHPHAWYANQTSSFADIASVGANTVRVVLSDGQQWTRNSASDV
ANVISLCKANKLVCVLEVHDVTGSGEASAAGTLANAAQYWVDIANVLKGQEDYVIINI
ANEPFGNNVPASNWINQHKAAIQTLRAAGLTHTLMIDAANWGQDWQQVMLNNASEVAQ
ADSLSNTMFSVHMYQVYNNLSTVENYVSTFLSSHNLPLIVGEFGADHQGEEVDEDAIL
SVAEQYGIGYLGWSWSGNGSCCGTLDITNNFNVNSLTSWGNRLINGTNGIKATSVIAS
VYGGSSSSSSSSSSSSTSSSSSSSSTSSSSSSSGSSGGAQQCNWYGSVYPLCNNQASG
WGWENQQSCIGRTTCESQSGNGGVIGGSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS
SSSSSSSSSSSGGSGATCEHITNSWNSGFQGAVRITNNGSSAINGWQVSWSYSDGTT
IGSVWNANQSGSNPYTASNLGWNATVNPGQSVEFGFTANGGGAASAVTGSVCN®

gene complement(1227..1412)
/gene="Mdeg0944"
CDs complement(1227..1412)

/gene="Mdeg0944"
fcodon_start=1
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ltransl_table=11

/product="hypothetical protein"

/protein_id="ZP_00065571.1"

/db_xref="Gl:23027108"
ftranslation="MCSQVAPLPPDELLEEEELEDDELLLDELELLLDELLEELLDEL

LEELLDEDPPITPPLPD"

ORIGIN

1 atgtttaaca agatatctac acccgegtta ageggttgga gcaaggetge gegetattta

61 tgccatacgg ctactggcgce attaatgttg gctgcaagta cggtaaatge ggggtttage
121 gtttcgggta cgcagcetgtt agatgataac ggccaagegt ttattatgeg cggtgttaat
181 catccgcatg cgtggtacge caatcaaacc agctegtitg ctgatatage ttcagtaggt
241 gctaatacgg ttcgagtggt actaagcgat ggccageaat ggacgegcaa cagegeatct
301 gatgtggcga atgttatctc gctatgtaaa gcaaacaagt tagtgtgtgt tettgaggta
361 cacgatgtaa ccggttcagg cgaggccagt gecggegggta cettggeaaa tgeggeccag
421 tattgggtag atattgccaa cgtgcttaag gggcaagaag attacgtaat aatcaatatt
481 gccaacgaac cgttcggcaa caatgtgect gccagtaatt ggattaacca gcacaaageg
941 gctattcaaa cgetgegage ggecggttta acccacacge taatgataga tgcggcaaac
601 tgggggcaag attggcaaca agtaatgceta aacaatgett cagaggtgge acaggecgat
661 agcctaagta acaccatgtt tagcgtgcat atgtatcagg tttacaacaa cttaagcacc
721 gtagaaaact atgtgtctac gtttttaagt agccataact tgccgttaat agtgggggag
781 tttggtgcag atcaccaagg tgaagaggtt gatgaagatg caattttatc tgtggcagag
841 cagtatggca ttggctactt aggctggagt tggtcgggea atggcagttg ttgcggcace
901 ttagatataa ccaacaactt taacgttaac agtttaacca gttggggtaa ccgcctaata
861 aacggtacca atggtattaa agcaacctcg gtaattgcat ctgtatacgg tggctegteg
1021 agcagttcta gttcatctag tagctettca actagctcta geagtteeag ttettctace
1081 agttcatcca geagttegte cggttctagt ggtggtgege aacagtgtaa ttggtacggce
1141 tcggtttace cattgtgtaa taatcaagec agtggttggg gctgggaaaa tcagcaaage
1201 tgtattggce gtactacctg cgaaagtcag tetggtaatg gcggagttat tggcgggtcet
1261 tcgtcgagca gttettctag tagttcatca agceagttctt ctagcagcete atccagtage
1321 agttctagct catctagcag cagctegtcg tectcaagtt cttcttcttc tagtagttca
1381 tcgggeggcea gtggtgcaac ttgcgaacac ataattacaa atagttggaa cagcggtttt
1441 caaggggcgg tgcgcattac caataatgge agcagtgceca ttaacggetg gcaagtaagt
1501 tggagctaca gtgatggcac aaccattgge agtgtatgga atgccaatca aagcggtage
15661 aacccttaca cagccagcaa tttagggtgg aacgcecacgg ttaaccetgg geagteggta
1621 gagtttggtt ttactgccaa cggeggeggt getgcatcag cagtgacggg gtcggtttgt
1681 aactaa
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LOCUS  NZ_AABI02000004 1545bp DNA linear BCT 23-SEP-2003
DEFINITION Microbulbifer degradans 2-40 Mdeg_4, whole genome shotgun sequence.
ACCESSION NZ AABI02000004 REGION: 268515..270059
VERSION NZ_AABI02000004.1 GI:28878298
KEYWORDS WGS.
SOURCE  Microbulbifer degradans 2-40
ORGANISM Microbulbifer degradans 2-40
Bacteria, Proteobacteria; gamma subdivision; Alteromonadaceae;
Microbulbifer.
REFERENCE 1 (bases 1 to 1545)
“AUTHORS NCBI Microbial Genomes Annotation PrOJect
TITLE Direct Submission
JOURNAL Submitted (17-JUN-2004) National Center for Biotechnology
Information, NIH, Bethesda, MD 20894, USA
COMMENT  On Mar 7, 2003 this sequence version replaced gi:23027141.
Protein-coding genes were predicted using GeneMark program (kindly
provided by M. Borodovsky). Functional annotation is based on CDD
(Conserved Domain Database) and COG (Clusters of Orthologous
Groups) assignments, it has not yet been subject to manual review.
DNA sequence and predicted proteins are available for BLAST at
http:/iwww.ncbi.nlm.nih.gov/sutils/genom_table.cgi.
URL -- hitp://www.igi.doe.gov
Contact: Paul Richardson
microbes@cuba.jgi-psf.org.
COG assignment was automatically updated on Sep 23, 2003.
FEATURES Location/Qualifiers
source 1..1545 '
forganism="Microbulbifer degradans 2-40"
/mol_type="genomic DNA"

/strain="2-40"
/db_xref="taxon:203122"
gene 1..1545
/gene="Mdeg1159"
CDS 1..1545

/gene="Mdeg1159"

/codon_start=1

ltrans|_table=11

/product="hypothetical protein"

/protein_id="ZP_00065784.1"

Idb_xref="Gl:23027329"
/translation="MNNEEVNMRIFSIALALCAVLCAGQSLAGLSIQGTRLVDGNGST
VVLRGVNHPHAWYAGETAAAIPKIAATGANSVRVVMAMGTKWSRTSAAEIQTIIDLCK
QNNMIAVLEFHDGTGWGEESGTAHISDIADYWVSSDVMAVVKGEEDYVIINIANEPFG
NGVSASTYTNDTIAAIQKLRNAGYTHTLMVDAANWGQDWQNLMRDNAQTIFNGDSLNN
TMFSVHMYQVYNTSAKVQSYMQAFSDKGLALVVGEFAADHFSEDVAEAAIMQYAEQFG
FGYMGWSWTGNSSDLASLDIVKSFSDNTYTTWGNRLINGSNGIATTSRIASVYTGTSS
GGSSSSSSSSNSSSSGGTSACSTGGSCDWSGTSFPLCENGNTNDWGYENGQSCVGVGL
CDSNPDATTHCGTSSGGGSTSCGTTSDGHPVCCDAASDPDGDGWGWENEASCVVESGS
SSSSSSSSSTSSSSSSSSSSSSSGGSSATCNWYGTQYPMCTSTSSGWGWENNQSCISP

STCSGQ"

gene complement(912..1070)
/gene="Mdeg1160"

CDS complement(312..1070)

/gene="Mdeg1160"
/codon_start=1
/trans|_table=11
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/product="hypothetical protein"

/protein_id="ZP_00065785.1"

/db_xref="Gl:23027330"

ftranslation="MEHADVPPLLLELDDDEELELPPLDVPVYTLAIREVVAIPLLPF

IKRLPQWV" '

ORIGIN
1 atgaataacg aggaagtcaa catgagaata ttttctatag cgcttgeget atgegecgtg

61 ctttgcgegg gtcaatcttt agetgggtta tetattcagg gtacgegact tgtggatgge
121 aatggcagca cggttgtgct gcgcggegtg aaccatcece atgegtggta tgccggtgaa
181 acggcggegg ctatceetaa aattgctgea acaggtgcta actcggtacg ggtagtgatg
241 gctatgggca ctaagtggag ccgcaccagt gccgcagaga ttcaaaccat tattgacctg
301 tgcaaacaaa acaacatgat tgctgtactg gaatttcacg atggcactgg ctggggggaa
361 gagagcggta ctgcgeatat atctgatatt gccgattact gggtgageag tgatgtaatg
421 gcggtagtta agggtgagga agactacgta attataaata ttgccaacga accctitgge
481 aacggtgtat cggcaagcac ctacaccaac gacacgattg cggctattca aaaactgcge
541 aacgccggtt atacccacac ccttatggtt gatgcggcaa attgggggea agattggcag
601 aacctaatgc gtgataacgc acaaaccatt tttaatggcg actcacttaa caacactatg
661 titagcgtgc atatgtatca ggtgtataac acctcggcaa aagtgcaaag ctacatgcaa
721 gectttageg acaaaggttt agegttagtt gtaggcgaat tcgeageaga teattttagt
781 gaagatgttg cagaagcagc cattatgcaa tacgccgage aattcggttt tggttacatg
841 ggttggagtt ggacgggtaa tagctcggat ttagcatcge tagacatagt aaaaagcettt
901 agcgataaca cctatacaac ctggggcaac cgcttaataa acggcagcaa cggtattgeg
961 accacttcge gtatagccag tgtgtacaca ggaacgtcta gcggeggeag ctetagttct
1021 tcgtcategt ctaattcaag tagcagtgge ggtacatcag cgtgttccac tggcggaagt
1081 tgtgattgga gtggtacaag ctitccattg tgtgaaaacg gtaatactaa cgactggggt
1141 tacgagaatg gccaaagttg tgtaggtgta ggtttatgcg attctaacce cgatgctace
1201 actcactgcg gtacttcttc tggcggeggt tetacaagtt gcggeactac cagegacgge
1261 caccctgttt getgtgatge agectcagac ccagatggeg atggetgggg ttgggagaac
1321 gaagccagtt gtgtcgttga aageggtage tettcgagtt catcaagtte tagetctacg
1381 tctagttcaa gttcgtcgag ctettcaage agetcaagtg gcggtagcag cgccacgtgt
1441 aattggtatg gcactcaata cccaatgtgt acttctacca gtageggetg ggggtgggag
1501 aataaccaaa gttgtatttc gecttctacg tgtagtgggce aatga
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LOCUS  NZ_AABI02000004 1374 bp DNA linear BCT 23-SEP-2003
DEFINITION Microbulbifer degradans 2-40 Mdeg_4, whole genome shotgun sequence.
ACCESSION NZ_AABI02000004 REGION: 56484..57857
VERSION NZ_AABI02000004.1 GI:28878298
KEYWORDS WGS.
SOURCE  Microbulbifer degradans 2-40
ORGANISM Microbulbifer degradans 2-40
Bacteria; Proteobacteria; gamma subdivision; Alteromonadaceae;
Microbulbifer.
REFERENCE 1 (bases 1to 1374)
AUTHORS NCBI Microbial Genomes Annotation Project.
TITLE Direct Submission
JOURNAL Submitted (17-JUN-2004) National Center for Blotechnology
Information, NIH, Bethesda, MD 20894, USA
COMMENT On Mar 7, 2003 this sequence version replaced gi:23027141.
Protein-coding genes were predicted using GeneMark program (kindly
provided by M. Borodovsky). Functional annotation is based on CDD
(Conserved Domain Database) and COG (Clusters of Orthologous
Groups) assignments, it has not yet been subject to manual review.
DNA sequence and predicted proteins are available for BLAST at
http.//www.ncbi.nim.nih.gov/sutils/genom_table.cqi.
URL -- http://www jgi.doe.gov
Contact: Paul Richardson
microbes@cuba.jgi-psf.org.
COG assignment was automatically updated on Sep 23, 2003.
FEATURES Location/Qualifiers
source 1..1374
forganism="Microbulbifer degradans 2-40"
/mol_type="genomic DNA"

Istrain="2-40"
/db_xref="taxon;203122"
gene 1..1374
/gene="Mdeg1015"
CDS 1..1374

/gene="Mdeg1015"

/codon_start=1

ftrans|_table=11

/product-"COG3934 Endo-beta- mannanase"

[protein_id="ZP_00065642.1"

/db_xref="Gl:23027187"

/db_xref="COG:.C0OG3934"
/translation="MVNYLKRAALCMLALVAVACAKSQPETKVEELPATKTAANAGVA
ATEFVQVNGGRFTLRGQDYAYIGTNMWFAAYIGSTNPEYGDRERLIKELDLLKSLGVT
NLRILGASEKSPLRDSMKPAISERGEINQHDILEGLDFALAEMAKRDMKAVIFLNNFW
EWSGGMATYLSWVNGGEIVDMADPTKPWPAFALFSAGFYSNEEAKQLFNNYLTKVVSR
RNTITGELYANDPTIMSWQLANEPRPGNGDVSKSNLPAYYDWISKTTQLIKSIAPKQL
VSIGSEGTMGCLELDECVITAHKETGIDYVTFHMWLKNWGWFDVQNAEQTYDSAVATA
DKYIDHHIKLANELNMPVVLEEFGMERDGGEFSPESAVTYRDKFYAYVFDRQIKSIRS

GGPFVGSNFWAWGGYGKAMHDDAVWRKGDKTFVGDPPQEPQGLNAVFASDTSTLEVLK

QAADAIR"
ORIGIN
1 atggtgaact acttaaagcg cgctgccctg tgcatgcttg cgctegttge tgtggcttge
61 gccaaatcge agccagaaac aaaagttgaa gagctgectg ccaccaaaac tgcggceaaat
121 geeggtgtgg cagcgacaga gtttgtgcaa gtaaatggty gecgcetttac attgegeggg
181 caggactacg cctacatagg cactaatatg tggtttgccg cgtatattgg ttctaccaac
241 cctgaatacg gcgatcgega gegcectaatt aaagaacteg atttattaaa atccttgggt
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301 gtgaccaacc tgcgtatttt aggagcatce gaaaaatctc cattgegega ttccatgaaa
361 ccggcaatta gtgagcgegg tgaaattaac cagcacgata ttttagagag cttagatttt
421 gcgttagetg aaatggctaa gegegatatg aaagecgtga tatttctgaa taacttttgg
481 gaatggtccg geggtatgge gacttaccta agetgggtta acggtggega aattgttgat
541 atggcagacc ccaccaaacc atggccagct titgeacttt tttcagcggg gttttactct

601 aatgaagagg cgaaacaact attcaataat taccttacaa aagttgtaag ccgeegeaat
661 accattaccg gegagttgta cgctaacgac cccactatta tgtetiggea gctegetaac
721 gagcecgegee caggtaacgg cgatgtgagce aagtctaact tacccgecta ttacgattag
781 ataagtaaaa ccactcagct aattaaaagc attgccccta agcagttggt gtcgattggt
841 agcgaaggta ccatgggetg cttagagttg gatgagtgeg ttattaccge ccacaaagaa
901 acaggtatcg actacgttac attccatatg tggcttaaaa actggggetg gttcgatgtg
961 caaaacgcag agcaaaccta cgacagcgca gtigctactg cagataaata tatcgatcac
1021 cacattaaac tggctaacga gttaaatatg ccggtgotgc tggaagagtt tggtatggag
1081 cgcgacggag gtgaattetc cccagaaage gcggtaacct atcgcgataa attctatgee
1141 tatgtgttcg atcgccaaat taaaagtatt cgetctggeg ggecgtttgt agggtccaac
1201 tittgggcgt ggggcggtta tggcaaagec atgcacgatg atgetgtatg gcgcaaagge
1261 gataaaacct ttgttggtga cccgeegeag gagecgeaag gtttaaatge ggtatttgct
1321 tccgatactt caacgetgga agtgttgaag caageggegg acgctattcg gtaa
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LOCUS  NZ_AABI02000001 2553 bp DNA linear BCT 23-SEP-2003
DEFINITION Microbulbifer degradans 2-40 Mdeg_1, whole genome shotgun sequence.
ACCESSION NZ AABI02000001 REGION: complement(355661..358213)

VERSION NZ_AABI02000001.1 GI:28878301

KEYWORDS WGS.

SOURCE  Microbulbifer degradans 2-40

ORGANISM Microbulbifer degradans 2-40
Bacteria; Proteobacteria; gamma subdivision; Alteromonadaceae;
Microbulbifer.

REFERENCE 1 (bases 1 to 2553) .

AUTHORS NCBI Microbial Genomes Annotation Project.

TITLE Direct Submission _

JOURNAL  Submitted (17-JUN-2004) National Center for Biotechnology
Information, NIH, Bethesda, MD 20894, USA

COMMENT  On Mar 7, 2003 this sequence version replaced gi:23026153.

' Protein-coding genes were predicted using GeneMark program (kindly
provided by M. Borodovsky). Functional annotation is based on CDD
(Conserved Domain Database) and COG (Clusters of Orthologous
Groups) assignments, it has not yet been subject to manual review.
DNA sequence and predicted proteins are available for BLAST at
http://www.ncbi.nlm.nih.gov/sutils/genom _table.cqi.

URL -- http://www.jgi.doe.gov

Contact: Paul Richardson

microbes@cuba.jgi-psf.org.

COG assignment was automatically updated on Sep 23, 2003.

FEATURES Location/Qualifiers
source 1..2553

forganism="Microbulbifer degradans 2-40"
/mol_type="genomic DNA"

Istrain="2-40"
/db_xref="taxon:203122"
gene 1..2553
/gene="Mdeg0255"
cDs - 1..2553

/gene="Mdeg0255"
/codon_start=1
ftrans|_table=11
/product="hypothetical protein"
/protein_id="ZP_00064894.1"
/db_xref="Gl.23026408"
ftranslation="MNTKIKLLSFLASAMLLQACGGDMLGTSDSEDYKLIPEEVTEDP
TKARPSENAPVLKTSGTTIQLPDGTPVLLRGINLQFGDNPIEQIDGIQAIRETGSNVV
RIQLLADTSTANLEAVLNKVVEHNLIAVLSLYDEALHCKEDDEAFTDAVKQVWLTDFL
PIHAQDRYQANIMINIASGWGPEAIFDGY SVGYKTYTDNYKAAIRQFRKAGFNVPLVI
DAPGCGADFNAFLSNRGKELMAADDKDNLVLSVHGYGSQWNTATKVTDAISQLAAQNI
PVLMSEFGGSGVGEKPVKHMAILDKGAGDYAAEIILPWASATDKVAMNVPFSAPINLT
NTDVSFDVKLDEAYVTDGQMGVVMYLRDVNGEYANLAWHSASEFPAGEWATKSYAIQN
NASFGWASEAFDITAVAKVGVELVANGKLAEVAGSVVIDNLRVAEGSGAVELYSQSFD
DDIAGWGVPWTGTVAAHADGALSLTHDNGEINAQLDGLGGVVDFAQPVVISGRFFVPA
DYAGSWMYAKFFNNGEAWTEVGITGLTPGEWTEISVETEFPAAATSVGIQIGNIGIAD
GATITDSTEPFLLDDFAISGVAANDSFELGTQYMASFDESEDGWAYLSWGASATVEAI
DGALNFYPNANDAVRIVLYKTDLSAIDDLDLQDPFTIKTRVLIPDSYTGQAFEYQLFL
QDANWQNHFAAKIWNQDELIPGEWMDLVVEVEFPAEFDRAGIPQYLGFDLSSEVALPQ
DPILIDEIVFEGMVPVEKEVVIIDQVDFFYTNHFTDFAIDYIEGEILEDDILELAYIH
QRSEPFSWIAWSWYGNDIENSDWDMTTIVGDATALTERGEDIVNGKGGIAGN"
ORIGIN
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1 atgaacacaa aaataaaatt actttcattt cttgcgagtg caatgctgtt gcaggcatgt

61 ggtggtgaca tgctgggcac ctctgacage gaagactata aattgattcc agaagaagta
121 acggaagatc caactaaagc taggccgtct gaaaatgece ccgtgttaaa aacgagtggt
181 actactatac agctaccaga tggtacacca gtgcetgetge gaggtattaa cettcaattt

- 241 ggcgacaatc ctattgagca aatagatgge atacaggeta ttcgegaaac aggttcaaac
301 gttgtgcgaa ttcaattgtt agcagataca tctacagceaa atttagagge ggtgctaaat
361 aaagttgttg agcataattt aatagctgta cttagtctet acgacgaage tttacattgt
421 aaagaagatg atgaggcatt tacggatgca gttaagcaag tatggcttac cgattttctt
481 ccaattattg ctcaagatcg ttatcaagca aatattatga ttaacatcgc aagtggcetgg
541 gggcctgaag ceatttttga tgggtatagt gtaggttaca aaacgtatac cgataactat
601 aaagcagcta ttcgtcagit ccgaaaggct gggtttaatg tgcectttggt aattgatgee
661 cctggatgtg gtgctgactt taacgctttt ttaagtaatc gcggtaaaga gettatgget
721 gcggatgata aagacaatct tgtgtigtce gtgcacggtt atggticgea gtggaacacg
781 gctactaaag ttacggatgc aattagccag cttgetgege aaaatatcece tgtgetaatg
841 agcgagtttg gtggctctgg tgtcggtgaa aagectgtta aacatatgge gatccttgat
901 aaaggtgcag gagattacge cgcagaaatt attetgccat gggecgagege tacagataaa
961 gtggctatga atgtgccatt ctcagcacct atcaatctga caaacactga tgtgagcettt
1021 gacgttaagc tggatgaagc atatgtcacg gatggtcaaa tgggggtigt aatgtacctc
1081 cgagatgtaa atggagaata tgcaaactta gettggcact ctgectetga atttcegget
1141 ggtgaatggg ctactaaatc ttatgcgatt cagaataatg catctticgg ctgggcaagt
1201 gaggcgtttg atattactgc cgtcgetaaa gttggtgttg agttggttge aaatggeaag
1261 ctcgeegagg ttgetggeag cottgttate gacaaccttc gagtggcetga aggtagtggt
1321 gcagtcgagt tatacagtca aagctttgat gatgatattg caggttgggg cgtgecttgg
1381 actggcacag ttgctgegea cgetgacggt getttatcge taacccatga caatggagaa
1441 attattgcce agctggacgg gettggtggt gtagttgatt tigcccagec ggttgttatt
1501 agtggcaggt titttgtgee tgcggattat getggticat ggatgtacge taaatttttc
1561 aataacggcg aggcatggac agaggttgga attactgggc ttactcctgg agagtggaca
1621 gaaatttccg tcgaaaccga atticctgea getgetacea gtgtaggceat tcagattgge
1681 aacataggta ttgctgatgg ggcaaccatt acagattcca cagagecttt tttgctggac
1741 gactttgcta taagtggegt agcagctaat gactcgttcg aacttggtac gcagtatatg
1801 gcgtegtteg atgaatctga agatggetgg gettactiga gttgggggge gtetgetact
1861 gtagaggcca ttgatggege tttgaatttc tatccaaatg ccaatgatge ggtgagaata
1921 gtactttata aaaccgactt aagtgctata gacgacttgg atttgcaggaccegttcace
1981 attaaaacgc gagtattgat tccagatagc tacacaggac aggcgttcga gtatcagetg
2041 tttctacaag atgctaactg gcaaaatcat tttgcagcga aaatttggaa ccaagatgag
2101 cttatcectg gtgagtggat ggacttggtg gttgaggttg agtttcctge tgaattcgat
2161 cgggctggaa ttcctcaata ceteggtttt gacctgtect ccgaagttge tttaccacaa
2221 gacccaatac taattgatga aatagttttt gaaggcatgg ttccagtaga aaaagaagtt
2281 gtgatcattg atcaggtaga tttctictac actaaccact ttacagattt tgctatcgac
2341 tatattgagg gtgaaatatt agaggacgac attctggage ttgcttatat tcatcagegce
2401 agcgagccat tetettggat agcettggtct tggtacggaa atgatatcga aaattctgac
2461 tgggatatga ccaccatagt tggcgacgca acagcctiga ctgaacgtgg tgaagatatc
2521 gtaaatggta aaggtgggat tgcaggtaac tag
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LOCUS  NZ_AABI02000011 1227 bp DNA linear BCT 23-SEP-2003
DEFINITION Microbulbifer degradans 2-40 Mdeg_9, whole genome shotgun sequence.
ACCESSION NZ AABI02000011 REGION: complement(88053..89279)
VERSION NZ_AABI02000011.1 GI:28878291
KEYWORDS WGS.
SOURCE  Microbulbifer degradans 2-40
ORGANISM Microbulbifer degradans 2-40
Bacteria, Proteobacteria; gamma subdivision; Alteromonadaceae;
Microbulbifer.
REFERENCE 1 (bases 1to 1227)
AUTHORS NCBI Microbial Genomes Annotation Project.
TITLE Direct Submission
JOURNAL  Submitted (17-JUN-2004) National Center for Biotechnology
Information, NIH, Bethesda, MD 20894, USA
COMMENT  On Mar 7, 2003 this sequence version replaced gi:23028020.
Protein-coding genes were predicted using GeneMark program (kindly
provided by M. Borodovsky). Functional annotation is based on CDD
(Conserved Domain Database) and COG (Clusters of Orthologous
Groups) assignments, it has not yet been subject to manual review.
DNA sequence and predicted proteins are available for BLAST at
http://www.ncbi.nlm.nih.gov/sutils/genom _table.caqi.
URL -- hitp://www jgi.doe.gov
Contact: Paul Richardson
microbes@cuba.jgi-psf.org.
COG assignment was automatically updated on Sep 23, 2003.
FEATURES Location/Qualifiers
source 1..1227
forganism="Microbulbifer degradans 2-40"
/mol_type="genomic DNA"

/strain="2-40"
/db_xref="taxon:203122"
gene 1..1227
/gene="Mdeg1904"
CDS 1..1227

/gene="Mdeg1904"

/codon_start=1

ftrans|_table=11

/product="hypothetical protein”

/protein_id="ZP_00066516.1"

/db_xref="Gl:23028098"
/translation="MQKITRLAALVVAGLCLLGTQAQAKKFEHLAQTPPMGWNSWNNF
GCDVDEKLIKETADYMVSSGMKDAGYEYVNIDDCWHGERDANGFIQADPERFPSGIKA
LADYVHSKGLKFGIYSDAGWTTCGGKPGSRGYEFQDAQMYAKWGVDYLKYDWCATDGL
KAEGAYQTMREAIHKAGRPMVFSICEWGDNQPWEWAKPIGHLWRTTGDIYNCFDCEYD

HGTWSSWGVLQILDMQDDLRQYAGPGHWNDPDMMEVGNGMTEAEDRSHFSMWAMLAAP
LIAGNDIRNMSEATRKILTNKAVIAVDQDELGVQGFKYSSKNGVEVWFKPLANDEWAM
AVLNRNKGEVKFEFKWRNEVVKDELTHRTITFNEQKFDWQDLWNKSNKGHTKKFLKTK
IAGHDTLMFRLTPAKN"

ORIGIN

1 atgcaaaaaa ttacacgttt agcggcgtta gtcgtegetg gettgtgect getaggtacg

61 caggcgcagg cgaaaaagtt tgaacactta gcccaaacce cgectatggg gtggaatage
121 tggaacaatt ttggctgtga tgtagatgaa aagctcatca aggaaacggc tgattatatg
181 gtttcttccg gcatgaaaga cgcgggatat gagtatgtaa acatagacga ttgctggeat
241 ggtgagegeg atgctaatgg ttttattcag gcagacceeg ageggtttee ttecggtatt
301 aaagcgcttg ccgactatgt tcattcgaag gggetgaagt ttggtattta ttctgacgeg
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361 ggttggacca cctgeggegg taaaccggge agtegtgggt acgagtttca agatgcacaa |
421 atgtatgcga aatggggcgt ggattatctt aaatacgatt ggtgcgctac agatggctta

481 aaggccgaag gcgcatatca aacaatgegt gaagecattc ataaagecgg tagaccaatg
541 gtatttagca tttgcgagtg gggcgacaac cagecttggg agtgggecaa acctattggg
601 catctatggc gtaccacggg tgatatctac aactgtttcg attgcgaata tgaccacggt

661 acttggtctt cctggggtgt attgcaaatt ttggatatge aagacgacct aaggcagtac

721 getgggecag gecattggaa cgacccegat atgatggagg tgggcaatgg catgactgaa
781 gctgaagacc gttcgeattt ttcaatgtgg getatgttgg cagegeccct tattgetggt

841 aacgatatac gcaatatgtc ggaagctacc agaaaaattc tcaccaataa ggcegtgata
901 gcagtcgatc aggacgagct aggcgtacag ggctttaaat attccagtaa aaatggegta
961 gaggtttggt ttaaaccgtt ggcgaatgat gagtgggcaa tggetgtact caaccgaaat
1021 aaaggtgaag ttaaattcga gtttaagtgg cgtaatgaag tggttaaaga tgagctgacg
1081 catcgcacta ttacgticaa cgagcaaaaa tttgactgge aagattigtg gaataaatcc
1141 aacaagggcc ataccaaaaa attcctaaaa acaaaaatag ctgggeacga tacgetgatg
1201 tttaggctaa cgececggcetaa aaactag
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LOCUS NZ_AABI02000013 5202 bp DNA linear BCT 23-SEP-2003
DEFINITION Microbulbifer degradans 2-40 Mdeg_12, whole genome shotgun
sequence.,
ACCESSION NZ AABI02000013 REGION: complement(66951..72152)
VERSION NZ_AABI02000013.1 GI:28878289
KEYWORDS WGS.
SOURCE  Microbulbifer degradans 2-40
ORGANISM Microbuibifer degradans 2-40
Bacteria; Proteobacteria; gamma subdivision; Alteromonadaceae;
Microbuibifer.
REFERENCE 1 (bases 1 to 5202)
AUTHORS NCBI Microbial Genomes Annotation Project.
TITLE Direct Submission '
JOURNAL Submitted (17-JUN-2004) National Center for Biotechnology
Information, NIH, Bethesda, MD 20894, USA
COMMENT  On Mar 7, 2003 this sequence version replaced gi:23028387.
Protein-coding genes were predicted using GeneMark program (kindly
provided by M. Borodovsky). Functional annotation is based on CDD
(Conserved Domain Database) and.COG (Clusters of Orthologous
Groups) assignments, it has not yet been subject to manual review.
DNA sequence and predicted proteins are available for BLAST at
http://www.ncbi.nim.nih.gov/sutils/genom table.cqi.
URL -- hitp://www.jqi.doe.qov
Contact: Paui Richardson
microbes@cuba.jgi-psf.org.
COG assignment was automatically updated on Sep 23, 2003.
FEATURES Location/Qualifiers
source 1..6202
lorganism="Microbulbifer degradans 2-40"
/mol_type="genomic DNA"

/strain="2-40"
/db_xref="taxon:203122"
gene 1..5202
/gene="Mdeg2235"
CDS 1..5202

/gene="Mdeg2235"

/codon_start=1

ftransl_table=11

/product="COG3488: Predicted thiol oxidoreductase"

/protein_id="ZP_00066839.1"

/db_xref="Gl1:23028440"

/db_xref="COG:C0OG3488"
/translation="MSCTPCIRSKASSLNFDNKLIKSEFIMSNQKRLSAGLIAKLALA
SGLTLVATAATHADVTNPVIGNLIFEENFNTLNSDRWNVIEGDGCQYGPNLCGWGNQE
LQYYQDSNVTIEDVPGEPGNKAVVFEARNETVNGSAFTSGKIDSEDGIAIKYGMIEFR

LRVPNMGVGYWPAVWMLGTSTESWPSKGEIDMMEMGHRAQGMADAGHPGTNLNNYTAA
NAIFYAEAACVPENPTCAAMTAWQTDNAYVSQTSMGERFVIYRTYWTDTQLRFTVIDN
GVEYDMYDDPITIGEEATELQQPFYLLANLAVGGNFTDASTPAEVTAQLPGKMYLDY!
RVYQLDGMGEIFEGSIAQKEYGTFGVFTDDTPTSNKLVAGDTSQIYIWNQNSLSEGTL
APAEGDNVIAWNYTAPEWFGAGIQAVHARDMSNFENGEFKFKIKIPANVSFKVGFADT
YTNENWLTFPANQTTYGLVRNGEWAEATIPVADLRGSLIALQSMAGMFYIASVDGQIP
TSNFEFAIDDVRWEGGGAGPVDSDGDGVADELDQCPNTPAGTAVDSVGCQIGLPQPVA
VTVEAEDYEAYYDTTSGNSGNAYRSDDVDIEAASEGGFNVGWTDAGEWMDYTLNLAAG
TYDVTARVASNTDTGVYSVSLDGTTIGSNGVATGGWQNWVTQVVGQITVNGGQQTLRI
STDVAGYNINWVHFEPVPDADNDGVPDSQDNCPNTPAGTEVDANGCAIVVDPVPVHIE
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AEDYAAYHDLSAGNNGGQYRSDDVDIEAASEGGFNVGWTDTGEWLEYSVELIEGVYDL
TARVASLSGNGAYSVSISGQAVGGSNAVATGGWQNWETQHVARFVAGTGTYTIRVNAD
AGGFNLNWLHLEPVNDPDSDNDGVPDSQDNCANTPAGTEVDASGCPVVVQPFGVTQSD
SNSAQFYVNGADWAVLHYSVNGGGQVNVSMSLENGKHVYTVPDLAPGDSISYFVTYWD
PELGGARDSETVSYSVVAAGSDSDGDGVGDSADQCPNTPAGTAVDSVGCPVTQPPSDS
DNDGVTDANDQCPNTPAGTSVDSVGCPVVQPPSDSDNDGVDDSSDQCPNTPAGTSVNA
VGCPVTQTNIVPLYNASTNLEGAISFDRGDALVTRISDRGRDRHAKENHFQAYDHYLT
FYWEDRTIAIEIVDYVAKGGSSIRMNIVSQMRLDDTEAENRWFYIGNNTLAEYCGNGV
MNEVDHTHYWKESSFNCREGRPIQIGDKMEFEISQFLDPALLPRGRSNYYGTTYLYIV
GEGLVPWDVTDKVAFQGGNRLQRDSIPVPEHARLGGDTTLHVQMTAEPDGHFQQMATN
LGFDNGQPFVLGRRVHHTSYVDGTHDESAENGVFDGMPGKAGPHYVNDRCSDCHERNG
RAPVVGIGEPLDRWVFKVGDANGNPHPDMGRVLQPEANNGAASEGTPTIAFFSEENGL
RKPNYAFSGITPDTFSARIAPQLNGIGLLEAIPESAILAQEDVNDANGDGISGKAQRS
IDPVTGETRLGRFGYKAATSSVKHQVAAAFNTDIGVRTSVMPNPDCGSNQNDCGPSGA
ELADEHLDNLVKYVSLLGVRPQRDYNDAQVLQGKQVFNDAGCVSCHTDTYQTSQYHPL
AELRSQTIHPYTDLLLHDMGPGLADNLGEGDATGAEWRTAPLWGLGLSACVTGGVEGG
RGWDDFGLDGYETCTPHHSYLHDGRARTIEEAILWHGGEGENSKQAYQNLSNSERDAL
LAFLNSL"
ORIGIN
1 gtgagttgta caccctgtat tagatcaaaa gcttcatcac ttaacttcga taataaactt

61 ataaaaagtg agtticatcat gagtaaccaa aagcgattgt ccgctgggtt aattgcaaag

121 ttagcgttgg cttcaggect tacgetagte gecactgegg ccacccacge cgacgttace

181 aatcctgtta ttggtaattt aatctttgaa gagaatttca ataccctcaa cagegategt

241 tggaatgtga ttgagggtga tggctgccaa tacggeccaa acctttgcgg ttggggeaac

301 caagaattgc agtattacca agatagcaat gtaaccatcg aagatgtgcc cggagaaccg

361 ggcaacaaag cggttgtttt tgaagcgcge aacgaaacty taaatggcag tgegtttaca

421 tccggcaaaa ttgattcgga agacggaata gecattaagt acggeatgat tgagttcegt

481 ttgcgagtac caaatatggg cgttggctat tggcctgegg tttggatget tggcacaage

541 acagaaagct ggccgagcaa aggcgaaata gacatgatgg aaatgggeca tegtgcceaa

601 ggcatggccg atgcgggeca cccaggeaca aacctaaaca actacaccge ggccaatgea

661 atttittatg cagaagcagc ctgtgtaccc gaaaacccea cetgtgcage catgaccgea

721 tggcaaacag ataacgccta tgtttctcaa acgtctatgg gcgagegatt tgttatttac

781 cgcacttatt ggaccgacac ccagttgcgt tttaccgtaa ttgataatgg cgttgagtac

841 gatatgtacg atgatccaat tactatcggc gaagaggcta ctgagctgca acagccegttt

901 tatttgttgg caaacttagc agttggcgge aattttaccg atgcgtctac acctgecgaa

961 gttaccgcac agctgccegg taaaatgtat ttagactata ttcgtgtgta ccaattagac

1021 ggtatgggcg aaatattcga aggctcaatt gcccaaaaag aatacggcac atttggtgtg

1081 tttaccgatg acacgcccac cagcaataag ctggtagecg gtgatacgtc acaaatttat

1141 atttggaatc aaaactccct aagtgaagga acgettgege ccgecgaagg cgacaatgta

1201 atagcctgga actacaccge gecagagtgg ttcggtgctg geattcaage tgtgcacgeg

1261 cgcgatatga gtaattttga gaatggcgag tttaaattca aaataaaaat acccgctaac

1321 gtctcattta aagttggttt tgcagatact tacaccaacg aaaactggcet aactttcect

1381 gctaatcaaa caacctacgg tttggtgcge aatggcgaat gggctgagge gacaatteca

1441 gtagcggact tgcgcggeag tttaattgca ttgcagtcta tggctggtat gttttatate

1501 gccagtgttg acggccaaat tccaacgtct aattttgaat ttgccatcga cgatgtgege

1561 tgggaaggcg gtggtgcagg gectgtagac agcgacggeg acggegtage tgatgaactt

1621 gatcagtgcc ccaacacacc agccggtact gcagtagata gegttggctg ccaaataggt

1681 ttgccacagc ctgtggetgt aacggtagaa gcggaagact acgaagctta ctacgataca

1741 accagtggca actctggcaa tgcgtatcge agegatgatg tagatataga agctgcaage

1801 gaaggtgatt ttaacgtcgg ttggactgat gctggcgagt ggatggatta cactttaaac

1861 ctcgetgegg geacctacga cgttacaget cgtgttgett caaataccga tactggtgtg

1921 tacagtgtta gtttagatgg caccacaatc ggctctaacg gagttgcaac tggcggttgg

1981 caaaactggg ttactcaagt tgtcggccaa attacggtaa atggcggtca acaaactctg

2041 cgcattagta ctgatgtggc tggatataac attaactggg tgcattttga gccegtgeca

2101 gacgcagata acgatggcgt acctgacage caagataact gccccaatac accagegggt

2161 acagaggtgg atgctaatgg ctgtgcgatt gtcgtagacc cagtacccgt gcacatagaa
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2221 geegaagatt acgeggecta tcacgaccta tetgcaggta acaatggegg tcaataccgc
2281 tctgatgatg tggatattga agccgetage gaaggtggat tcaacgtagg ttggacagat
2341 actggcgagt ggttggaata ctcggttgaa ttaattgaag gtgtttatga cctaactgea
2401 cgcgtggcat cgttaagcgg caatggeget tacagegttt ctatttctgg tcaagctatg
2461 ggtgggtcta atgctgtage gactggtggt tggcaaaatt gggaaaccca gcacgtagceg o
2521 cgttttgttg caggcacggg tacctacact attcgtgtaa atgcagatgc cggcggcttt
2581 aaccttaatt ggttgcactt agagccagta aacgaccecg atagcgataa cgacggtgtg
2641 ccagacagcec aagacaactg cgccaatace cctgecggcea cegaagtgga cgccageggt
2701 tgcceggtag ttgtacagec atttggtgtg actcagtcag attccaacag cgcgceaattt
2761 tatgtaaatg gcgccgactg ggcagtgttg cattacagtg ttaatggcag tgggcaagtg
2821 aatgtgtcca tgagtttgga aaacggtaag catgtatata ccgtgccaga cttggcceca
2881 ggtgactcca ttagttactt tgttacctat tgggacccag aactaggcgg tgcacgcgac
2941 agtgaaacgg taagctacag cgtagttgct gcgggtageg atagtgatgg cgacggcgta
3001 ggtgatagtg ctgaccaatg cccaaataca ccegecggea cagetgtcga ttctgttagt
3061 tgcccagtaa cacagecacc atccgatagt gacaacgatg gegttacgga tgctaatgat
3121 cagtgcccaa atacacctge aggtacateg gttgatteeg ttggetgeee agtggttcag
3181 ccaccatcag atagcgataa cgacggtgtg gacgattcaa gtgatcaatg tccaaatace
3241 cctgegggta ccagtgtaaa tgcagtgggt tgccetgtaa cgcaaactaa tattgtgcct
3301 ttatataatg ccagcacaaa cttagaaggc gctatttctt ttigatcgegg tgatgegett
3361 gttacgcgaa tttcagatcg cggtcgegac cgtcacgcaa aagaaaacca cttccaagct
3421 tacgatcact accttacttt ctattgggaa gatcgcacta ttgctattga aatagtggat

3481 tacgttgcga aaggtggceag cagcattcge atgaatatcg taagtcaaat gcgtttggat
3541 gacaccgaag cagaaaaccg ctggttttat attggtaaca acacgctcge tgaatactgt
3601 ggcaatggeg tgatgaacga agtggatcac acgcactact ggaaggaatc tagctttaac
3661 tgtcgtgagg gtcgtcccat tcaaattgge gataaaatgg agtttgaaat cagccaattt
3721 ttagaccecg cgctattace tegeggtege tetaattatt acggeaccac ttacctttac
3781 attgtgggtg agggcttagt gecttgggat gttaccgata aagttgctit ccaaggegge
3841 aaccgtttge agcgagattc cattectgtg ccegageacg cgegtitagg tggegataca
3901 actttgcatg tgcaaatgac tgccgageca gatggecact tccagcaaat ggcaaccaac
3961 ctgggttttg ataatggcca gecgtttgta cteggtegee gtgtgcacca cacatcttac
4021 gtagatggta cgcacgatga gagcgcagaa aacggcgtat ttgatggtat gccaggtaaa
4081 gcaggeccge actatgtgaa tgaccgctge teggattgtc acgagcgeaa tggtcgtgca
4141 ccggttgtgg gtattggtga accgttagac cgttgggtgt ttaaagtggg cgacgcaaat
4201 ggtaacccgc atccagatat ggggcegcegta ttgcagccag aagcgaacaa cggtgcegcet
4261 agcgagggca cgccaaccat cgeattcitt agcgaagaaa acggttigeg caaaccaaac
4321 tatgcattta gcggcataac gccagacact ttetetgege gtattgeece acagctaaat
4381 ggcattggtt tgctcgaagc gattccagaa agtgcaattt tagcgcaaga agatgtgaac
4441 gatgcgaacg gtgatggtat ctccggtaaa gcgeageget ctatcgacce tgtaaccggt
4501 gaaacccgct taggtegett tggetacaaa gcagcaacca geagtgtaaa gcatcaagtg
4561 gctgeggegt ttaatacgga tataggtgta cgtacctetg taatgcccaa cccagattgc
4621 ggctcgaatc aaaacgattg tggcccaagt ggtgcggaac tagcagatga gcatttagat
4681 aaccttgtta agtatgtttc titactgggt gttcgcccac agcgagacta caacgatgcg
4741 caagtactac agggtaagca agtgtttaac gatgctgget gtgtgagttg tcataccgac
4801 acttaccaaa catcgcaata tcacccgctt gcagagttac gcagecaaac tattcaccee
4861 tacacagatc tcttgctgca cgatatggge ccaggtttgg ccgataactt aggtgaaggc
4921 gatgcaacgg gtgccgaatg gegtaccgeg ccgetttggg gettaggttt gtctgcettgt
4981 gttacgggtg gtgtagaagg tggtcgcgge tgggatgatt ttggcttaga tggctacgaa
5041 acctgtactc cacatcacag ctacttacac gatggtcgeg cacgcaccat tgaagaagct
5101 attttgtgge acggtggega aggtgaaaac tcgaageaag cgtaccaaaa cttaagcaat
5161 agcgagegeg atgctctact cgeattctta aattcectet aa
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LOCUS  NZ_AABI02000006 4326 bp DNA - linear BCT 23-SEP-2003
DEFINITION Microbulbifer degradans 2-40 Mdeg_6, whole genome shotgun sequence.
ACCESSION NZ_AABI02000006 REGION: 86580..90905
VERSION NZ_AABI02000006.1 GI:28878296
KEYWORDS WGS.
SOURCE  Microbulbifer degradans 2-40
ORGANISM Microbulbifer degradans 2-40
Bacteria; Proteobacteria; gamma subdivision; Alteromonadaceae;
Microbulbifer.
REFERENCE 1 (bases 1 to 4326)
AUTHORS NCBI Microbial Genomes Annotation Project.
TITLE Direct Submission
JOURNAL Submitted (17-JUN-2004) National Center for Blotechnology
Information, NIH, Bethesda, MD 20894, USA
COMMENT  On Mar 7, 2003 this sequence version replaced gi:23027577.
Protein-coding genes were predicted using GeneMark program (kindly
provided by M. Borodovsky). Functional annotation is based on CDD
(Conserved Domain Database) and COG (Clusters of Orthologous
Groups) assignments, it has not yet been subject to manual review.
DNA sequence and predicted proteins are available for BLAST at
http://www.ncbi.nim.nih.gov/sutils/genom_table.cqi.
URL -- http://www.igi.doe.gov
Contact: Paul Richardson
microbes@cuba.jgi-psf.org.
COG assignment was automatically updated on Sep 23, 2003.
FEATURES Location/Qualifiers
source 1..4326
lorganism="Microbulbifer degradans 2-40"
/mol_type="genomic DNA"

Istrain="2-40"
/db_xref="taxon:203122"
gene 1..4326
/gene="Mdeg1461"
CDS 1..4326

/gene="Mdeg1461"

/codon_start=1

/trans|_table=11

/product="C0OG2273: Beta-glucanase/Beta-glucan synthetase"

/protein_id="ZP 00066081.1"

/db_xref="GIl:23027643"

/db_xref="COG:COG2273" ,
/translation="MTTRNTFKLSKLLLSLGVLTASSQLVAQDLIWSDEFEGDKIDRS
IWSYNVGGSGNGNGELQYYTANATNSRIEDGNLVIEARREEMEGKQFTSARLHTNGRF
SFKYGTLEARIKLPKLDDGLWPAFWTLGDNFGVDGWPKSGEIDILEAGYKAAREAGTT
NTAVSGAVHWWHESGDWSDWLQADAHAETHVTTPMNEAYHTYRLEWTPSELSISVNDN
TYFTMDITDPNMSEFHGAQHLLLNLAVGGWNFVEIEDPALITADFPAQMLVDYVRLYS
NEFTEVFDANENLPTGDFGVMTDLTPVFNELNWGDRMHLYIWNNMEVAGIDPYEGTSV
LAYDVAPDAWWGMGLLHKDYNMRNYKHGYLHFMMKTTATSDISINMASTSGGEGAVVL
ANGGEEYGLERDGEWHEVNIPLAKFGAMDFETIKTFFSMSGPGQAEAFQIAVDDIYLK
SSIALPRPEFGSFGIYTESPENMSAGNFGFGVEGDLFLWADTLELLPGEVVEGNASLH
LKSTGQGWFGMGLTAREGFNLSAFDNADAKLHLSMKTTDQTDFQVGIKSGSVNDIGQV
WIKFTPGNDPYGFARDGQWHDLVIPMSDIAQDLDMFDVRQVFQLLGFGEIESLAIDNI
YISGGGASTPEIVNPSEPVNRAPMAAIKPSVNGGPATLSVDFDASQSGDVNGDALTYT
WDFGDGTTATGVQVSHDFEKEGNYRVSLIVSDGQATDETAAIITVDDNYGLSRSDKRG
LGFGHHSVADFEAISQGISWWYNWSIKPDSLIQDVYQNYGVEFVPMAWNGGFDDQAMR
DYINAHRDDVKYILAFNEPNFLEQANMTPSQAAAEWPRLEAIADEFGLKIVSVAMNFC
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GNCVTENGTTYYDPIDYFDDFFEVCPDCRVDALSIHAYMGGVGGIEWYIDLFAKYNLP
IWMTEFSAWDDTTTEEEQIFFMTQAVDYMEQHENVERYAWFTGRRNGHPYNGLFDYRQ
SGVLTELGSAYINMPVHGEDSIHTLPKHIEAEAYAYQSGGRVAPTTDANGFLQMGENA
AGSWVEYNVINPATRSYNVAVRVNSETGGTITVLVDGVEKGQIPVPAAADAQAWATVD
TDLEITAGEHDVRLVFGASVNLNWLNIGDALSPELEPEPEPEPEPEPEPEPEPEPEPE
PEPEPEPEPEPEPEPEPEPEPEPEPEPEPEVDPTAPLACTATASSQEGALAPSFVCDG
DAGTRWSSEWNDNETITLDLGDVYEISSINLTWENAYGSKYDILVSDDNVHWTLAYSE
QAGDGGIDNLAVTATGQYVRLLGLERGIGYGFSLFSFDVYGALKPVVVVPEGDLALGK
PTSASSSEWAEPTAANATDGNTGTRWASAWTDSEWISVDMGEVYPVGRVVLNWEGAYG
KGYNIQTSNNGADWTTVYTETAGDGGTDEIILPFASGRYIRVLGTERGTGYGYSLWDF
EIYAD"
ORIGIN
1 atgacaacgc gaaatacttt caagctgagt aagctcetge tttcgetagg tgtacttace
61 gcttcttege aactcgtege ccaagaccta atttggtccg acgaattcga aggcgataaa
121 attgaccgca gcatatggtc ttacaatgtg ggtggtagtg gtaacggeaa tggtgagttg
181 cagtactaca ccgccaatge caccaattca cgcattgaag acggcaacct cgttattgag’
241 gcgegecgeg aagagatgga aggtaageag tttactictg cacgtetcca tacaaatggt
301 cgcttttctt ttaaatacgg taccttagag gcaagaatta aattgcctaa gttagacgat
361 ggcctgtgge cagegttttg gactttgggt gataactttg gtgtagacgg ctggccaaaa
421 tctggtgaga tcgatatttt agaagccgge tacaaggetg cgegegaage gggeaccace
481 aatactgcgg tgtctggtge tgtgcactgg tggcacgaaa gtggegattg gagtgattgg
541 ttgcaggcceg atgctcatge cgaaacgcat gttacaacge ctatgaacga ggcgtatcac
601 acctatcgtt tagagtggac tcctagegag ctatctattt ctgtaaacga caatacctat
661 ttcaccatgg atattaccga cccaaacatg tcggaatttc acggtgctca geatttgetg
721 cttaacttgg ctgtaggtgg ttggaacttt gtagaaattg aagacccagc gcettattact
781 gcagatttce ctgcacaaat gettgtggac tacgtgegcet tatacagcaa cgaattcace
841 gaagtgtttg acgcaaacga aaacttacca accggtgact tcggegtaat gaccgatttg
901 accceegtgt tcaatgaatt gaactggggt gatcgtatge acctgtacat ttggaacaat
961 atggaagtag cgggcataga ccegtacgaa ggcacttctg tattggctta tgatgtggeg
1021 ccagatgcgt ggtggggceat gggtcttity cataaagact acaacatgcg caactacaaa
1081 cacggctacc tgcacttcat gatgaagaca accgetacct ccgatatcag cattaacatg
1141 gccagtacct ctggcggtga aggtgctgtt gtattggcaa acggcggtga agagtacggt
1201 ttagagcgeg acggcgaatg gcatgaggtg aatattcctc tggcetaaatt cggegegatg
1261 gatitcgaaa ccatcaaaac tttcttcage atgtctggcee caggccaage agaagcattc
1321 caaattgctg tggacgacat ttatctaaaa agcagtattg ctttacctcg cccagagttt
1381 ggcagcticg gtatttacac cgaaagccca gaaaatatga gcgcaggtaa ctttggtttt
1441 ggtgtagaag gtgatttatt tctttgggct gataccttag agctattgcc aggcgaagtg
1501 gttgaaggca atgcatcact geatttgaaa tcaaccggtc aaggttggtt cggtatggge
1561 ttaacggctc gecgaaggctt taacctttct gegtttgata acgecgatge gaaattacac
1621 ctctcaatga aaaccacaga tcaaactgat ttccaagtgg gcattaagag cggcagegta
1681 aacgacatcg gtcaagtgtg gattaagttt acccctggta acgacccata cggtttcgca
1741 cgcgacggtc agtggcacga cttagttata ccgatgtcty atatcgcaca agatttagat
1801 atgttcgatg tgcgtcaagt atttcaattg ttaggttitg gcgaaataga aagcectcgea
1861 attgacaata tttatattag cggtggtggt gcatctacac cggaaattgt taacccaagt
1921 gaacctgtaa accgcgcacc gatggetgca attaagectt ctgtaaatgg cggecctgea
1981 acattgagtg ttgatttcga cgcgagcecaa tetggegacg taaacggega tgegettace
2041 tatacctggg actttggtga cggtactact gcaaccggeg tacaagtaag tcacgacttt
2101 gaaaaagaag gtaactaccg cgttagctta attgtaagcg acggccaage gacagacgaa
2161 actgcagcca ttattactgt tgacgataac tacggtttat cgcgcagcga taagcgegga
2221 ctiggttttg gtcaccactc agttgcecgac ticgaageta tttcgcaggg tatttettgg
2281 tggtacaact ggtctattaa gccagattca ctgattcaag atgtttacca aaactacggce
2341 gtagagtttg tacctatggc gtggaacggt ggttttgacg atcaagcaat gcgcegattac
2401 atcaatgcge accgecgacga cgttaaatac attcttgegt tcaacgagec taacttctta
2461 gagcaagcca acatgacgcc ttcgcaggeg gcagecgagt ggecacgttt agaagcecata
2521 gecgatgagt ttggtttgaa aattgtttce gttgctatga acttetgtgg caactgtgta
.2581 acagaaaatg gcactaccta ttacgaccce attgattact ttgacgattt cttcgaagtg
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2641 tgccctgact gecgtgtaga tgegetttct atccatgctt acatgggtgg tgttggegac

2701 atcgagtggt atatcgatct gtttgcaaaa tacaaccttc caatttggat gaccgagttt

2761 tctgcatggg acgataccac cacagaagaa gagcaaatct tctttatgac ccaagcagta
2821 gactacatgg agcaacacga aaatgtagaa cgctatgcgt ggttcactgg tegtcgeaat

. 2881 ggtcaccegt acaacggttt gtttgattac cgccagtcgg gtgtacttac cgagctagge

2941 agcgcgtaca tcaacatgec tgtgcacggt gaagacagcea ttcacacttt accaaageat
3001 attgaagcag aagcttacgc ttaccaaagc ggtggacgtg tagcacctac tactgatgca -
3061 aatggcttct tgcaaatggg cgagaacgct getggetett gggttgaata caacgtaata

3121 aacccagcga ctcgeagtta caacgtageg gtacgtgtaa acagcgaaac cggcggeace
3181 attaccgtat tggtagacgg tgttgagaaa ggccaaattc ctgtacctge agcagcetgat

3241 gcgcaagctt gggcaactgt ggataccgat ttggaaatta ctgcaggtga gcacgatgtg
3301 cgcttggtat ttggtgcaag tgttaacctt aactggttaa acattggcga tgcgttaage

3361 ccagaactag aaccagaacc agaaccagaa ccagaacctg aaccagagcc tgaaccagaa
3421 cctgaaccag agccagaacc agaaccagaa ccagaaccag aaccagagec tgagccagag
3481 ccagagccag agccagagcece agagcectgag cctgagccag agccagaagt agacccaact
3541 gcaccattag cgtgtaccge tacagectca tcgcaagaag gegegttage accaagettt
3601 gtgtgtgatg gtgatgccgg cacccgttgg tcatccgagt ggaacgataa cgaaaccatt
3661 acgttagacc taggtgatgt ttatgaaata tctagcatta acctaacgtg ggaaaatgec

3721 tacggaagca agtacgacat attggtttcg gacgataacg tacactggac gcttgectac
.3781 agcgaacaag ctggcgatgg cggtatagat aacttagcag taacggcetac tggccaatac
3841 gtgcgcctge ttggtttaga gegeggcatt ggttacggct tetetctgtt tagtttegat

3901 gtttacggtg cactaaaacc tgtagtggtt gtaccagaag gtgatttgge gttaggtaag

3961 cctacgagtg cttcttcatc ggaatgggca gagccaaceg cegctaatge aaccgatgge
4021 aacaccggca cgegttggge cagtgettgg acagacagtg agtggatttc tgtagatatg
4081 ggtgaagtgt atcctgttgg tcgagtggta cttaactggg aaggtgcata cggtaaaggc

4141 tataacattc aaacctcaaa caatggggct gattggacta ccgtttacac cgaaaccgca
4201 ggcgatggceg gtacagatga aattattctg ccattcgegt ctggecgcta tattegtgta

4261 ctaggtaccg agcgtggcac aggttacggt tactcactgt gggattttga aatctacgca

4321 gattaa
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LOCUS  NZ_AABI02000013 3624 bp DNA  linear BCT 23-SEP-2003
DEFINITION Microbulbifer degradans 2-40 Mdeg_12, whole genome shotgun
sequence.
ACCESSION NZ AABI02000013 REGION: complement(2677..6300)
VERSION NZ_AABI02000013.1 GI:28878289
KEYWORDS WGS.
SOURCE  Microbulbifer degradans 2-40
ORGANISM Microbulbifer degradans 2-40
Bacteria; Proteobacteria; gamma subdivision; Alteromonadaceae;
Microbulbifer.
REFERENCE 1 (bases 1 to 3624)
AUTHORS NCBI Microbial Genomes Annotation Project.
TITLE Direct Submission
JOURNAL  Submitted (17-JUN-2004) National Center for Biotechnology
Information, NIH, Bethesda, MD 20894, USA
COMMENT  On Mar 7, 2003 this sequence version replaced gi:23028387.
Protein-coding genes were predicted using GeneMark program (kindly
provided by M. Borodovsky). Functional annotation is based on CDD
(Conserved Domain Database) and COG (Clusters of Orthologous
Groups) assignments, it has not yet been subject to manual review.
DNA sequence and predicted proteins are available for BLAST at
http.//www.ncbi.nim.nih.gov/sutils/genom _table.cgi.
URL -- http://www jgi.doe.gov
Contact: Paul Richardson
microbes@cuba.jgi-psf.org.
COG assignment was automatically updated on Sep 23, 2003.
FEATURES Location/Qualifiers
source 1..3624
forganism="Microbulbifer degradans 2-40"
/mol_type="genomic DNA" '

/strain="2-40"
/db_xref="taxon:203122"
gene 1..3624
/gene="Mdeg2183"
CDS 1..3624

/gene="Mdeg2183"

/codon_start=1

ftrans|_table=11 ,

Iproduct="COG2273: Beta-glucanase/Beta-glucan synthetase"
/protein_id="ZP_00066789.1"

/db_xref="Gl:23028390"

/db_xref="COG:C0G2273"
/translation="MQPSAYGLYCAACYSQKSKCEFIMIKNNLIKYAVRCAALGALST
SAVHVSATDYNDPYWTNPEVNSDFVDNFNQTQIDRSKWLVETNIFVNGEDIDYQDVEY
PQADWTIGVGQDDPAAIDGKALILKARYMDGEVQDYYGGDPANPGKPLFIRSGRIESQ
ITDDTTFTYGKFEARLKMPPARNGEFPAWWLLGNFPDVGWTACQELDIMEFTGNNGMN
IPQTYWTAPYAVHGGTTVGLAGLGITNPQEQYVTYGIHKTPSKVEWYINGVLTNTFSR
DNQGDDQPWPYVTPMRMILNHAITHVEWPDVGNYNAYSPDANRPSATGWSYVDNNGVT
QYEYIDVDAMNANIGRAGTDFVVDYVAHWPLPTSDAEHKYVDDSKSSFFRESGNTKGF
YNLKGWLAPVSVTADGFDQPGWDTDVRDNGADNAADGYVGSKWATPNDDGIHWVEVDY
GQDKQINYLWLEWAWNLPADYDIYGKSSTGAWEFITSSQQEVATWATHVFDVNRTYRY
LKLVTKGRIDKSSPIWLLELMAFEDVPNMYPKPAGTTMPNRSVNVLNNGNFSQGLDSW
GTEAFDGANPTYNVQNGAAVIALTNDGGLSGSVQLHTSGFGLKRDYRYHISFDARADV
ARNLMVRLAENNLNPSAAGTYHVETVAVGTSFNTYSFTYDYTGQGEPARLAFLLGGMG
TATTYIDNVVIREGDFIGSGEPLVAAISSTNFVSASNGWETEWWGAPARAVDGNLGNK
ASGNDGEAEGMDLDITVRIDEHYDVRAVLVAGDNSPERSLDQFRVEFGNGTPLMGWTD
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STTEGVYEEFANFNNTPAAGERDFKFFFRPPAGQLVEVADVQLLAVDLMPHRISAIAL
DEGGTISPAGTTRYSRNNTDDATYTFTAPQGQSVSNVIVDGVSMGPLNSYTFTDINAD
HTLAVSFGGEVEQPETGDAINYAPEAYATASSELQTAALANDGDAGSRWESEHGAGPS
WLALELNDTVRVSKVVIDWEAANAGTY EIQGSLNGIDWNTLEVVSGGAFGNRTDTVLL
DGSASNSVNHIRIYGVERSAGNNWGYSIFNVEVWGEAGDTSMEEEVEIEPVSAAASSD
FQAAANAIDADAGSRWESAHADATAHL TLDLASTYKLVSVAIDWEAANAGAYTLEGSS
DGVNWTTIASEFTGGAFGNRTDTLTVSGSHRFVRINCTEKSAGNNWGYSIYDVRLTALL
PTP"
ORIGIN ‘
1 atgcaaccgt ctgcgtacgg tttgtattgt gctgegtgtt attcacaaaa atcaaagtgt

61 gagtttatca tgattaaaaa taacctaatt aaatatgccg ttagatgtge agccttagge

121 geactctcta caagtgcagt acatgttagt gctacagatt acaacgaccc atattggaca

181 aaccccgaag tgaatictga ctttgtggat aatttcaacc aaacccaaat tgaccgaagt

241 aagtggttgg ttgaaacaaa tatititgta aatggcgaag atatcgatta {caagatgtg

301 gagtacccac aagccgattg gacaattgge gtagggcagg acgaccccge cgcaatagac

361 ggcaaggcgc ttatattaaa agcgcgctac atggatggag aagtgcaaga ttactacggc

421 ggtgacccgg caaacccagg caagcecattg titattegtt cggggcegtat tgagtcgcaa

481 ataaccgacg atacaacttt tacctatggg aaattcgaag cccgattaaa aatgccgect

541 gcacgcaacg gcgaattcce cgegtggtgg ctattaggta actttcctga tgtgggttgg

601 accgctigee aagagttaga cattatggaa tttaccggca acaacggtat gaatattcca

661 caaacctatt ggaccgeece ctatgetgta cacggtggta caacagtegg tttagcagge

721 cttggtatta ctaatccgca agagcagtat gttacttacg gtattattaa aacgccgtca

781 aaagtagagt ggtatatcaa cggtgtgctc accaatactt tttctcgcga caaccaaggt

841 gacgatcaac cttggcegta cgtcacccce atgcgeatga ttttaaacca cgcaattact

901 catgtggaat ggccggatgt aggtaactac aacgcttatt ccccagatge caacaggecc

961 agcgccacag gttggagceta tgtggataac aatggcgtaa cccaatacga atatattgat

1021 gtagatgcaa tgaacgcaaa tatcggtcgg gegggtaccy attttgttgt ggattatgtt

1081 geccattgge cgetacctac tagegatgee gaacacaaat atgtagacga tagtaaatcc

1141 agctttttcc gcgaatcggg taacactaaa ggcttttaca atttaaaagg ctggttageg

1201 ccagtgtcag tgactgctga tggatttgat caaccaggtt gggataccga tgtgcgegac

1261 aatggcgecg ataatgcagc tgatggctat gtaggcetcta agtgggcaac acccaacgac

1321 gacggtattc attgggttga agtggattac ggccaagaca agcaaattaa ttacttgtag

1381 ttagagtggg cgtggaacct acctgccgat tacgatatat acggtaaaag cagtactggt

1441 gettgggaat ttatcacctc gtcacaacaa gaagtggeca cgtgggetac gcacgttitt

1501 gatgtaaatc gcacttaccg ttacctaaag ctcgtaacaa aaggecgeat agataaatct

1561 agccctattt ggttgttaga gcttatggea tttgaagatg tgccaaatat gtaccctaaa

1621 cctgegggta ccacaatgece taaccgatee gttaacgtge taaataatgg caatttttcg

1681 caagggttag atagctgggg aaccgaggcc tttgatggeg caaacccaac ttacaacgtg

1741 caaaatggtg cggcagtcat tgcgcttaca aacgatggtg gettatcggg ctctgtgcaa

1801 ttgcacactt caggttttgg tttaaagcgt gattatcget atcacataag tttcgatgcet

1861 cgcgecgatg ttgcacgaaa tttaatggtg cgettagecag aaaacaacct taacccaage

1921 gcagetggcea cctaccatgt agaaaccgtt getgtgggga caagctitaa cacctatagt

1981 tttacttacg attacacggg gcaaggtgaa cctgctcgac tegeattttt actgggcgga

2041 atgggtactg cgaccaccta tatcgataat gtggttattc gtgaaggtga ctttattggc

2101 agtggtgaac cgctigtage ggctattage tctaccaact ttgttagege cagtaatggc

2161 tgggaaaccg aatggtgggg tgcgcectgcet cgtgeggtag atggaaactt aggtaataaa

2221 gcgageggta acgatggtga agccgaaggc atggatcettg atattaccgt gcgtattgac

2281 gagcattacg acgttagagc ggtattggtt gcgggegaca attcacciga gcgaagtttg

2341 gatcagttcc gegttgagtt tggcaatgge acacctttaa tgggcetggac cgacageaca

2401 acagagggtg tatacgaaga gttcgcaaac tttaataaca cgcctgetge tggcgagege

2461 gattttaaat tcttcttccg cccacctgea gggcaactgg tagaagtggc cgatgtgcaa

2521 ttgctagegg tagatttaat gccccataga atttcagceca tagegttaga cgagggegge

2581 actatttcgc cagcaggcac tacgcgctac agcagaaaca acaccgatga tgcaacctac

2641 acgtttaccg ccccacaagg geaatcggta agtaatgtga ttgtggatgg cgtgtcgatg

2701 ggaccgttaa atagttatac ttttaccgat atcaatgctg atcacacctt agcggtaage

2761 tttggtggtg aagttgagca accagaaact ggcgatgcta tcaactatgc gcccgagget
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2821 tacgcaactg cgagttccga gttacaaacg geggegttag ccaacgacgg cgatgcaggt
2881 tcgcgetggg agagtgagea cggtgcagge ccttegtggt tagegetaga gttaaatgac
2941 acagtgcgeg tatccaaagt ggttattgat tgggaagegg caaacgetgg cacctatgaa
3001 attcaaggct cgctaaacgg tatagattgg aacaccttag aagtcgttag tggtggagee
3061 tttiggtaatc gtacggatac ggttttacta gatggctetg ctagtaattc tgtcaaccat

3121 attcgtatat acggtgtaga acgcagtgct ggcaacaact gggggtattc aatctttaac
3181 gttgaagtat ggggcgaagc aggtgatacc tcgatggagg aggaagtaga aattgagcct
3241 gtatccgcag cagctageag tgattticaa gcggcagega atgcaataga tgccgatget
3301 ggtagtcget gggaaagege gecacgeagat gotaccgeac acttaacatt ggatttagea
3361 tcaacctata aactcgtgtc agtcgctata gattgggaag ctgccaatge tggagcttac
3421 accctagaag gttctagcga tggtgtaaat tggacaacca ttgcaagctt caccggeggt
3481 gctttcggea atagaaccga tactttaacg gtgagtggca gecatagatt tgtacgeatt
3541 aactgtacag aaaaaagtgc aggcaacaat tggggctatt ccatttatga cgtacgtcta
3601 actgcattat tacctacgcc ttaa
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LOCUS  NZ_AABI02000010 2124bp DNA linear BCT 23-SEP-2003
DEFINITION Microbulbifer degradans 2-40 Mdeg_14, whole genome shotgun
sequence.
ACCESSION NZ AABI02000010 REGION: complement(50649..52772)
VERSION NZ_AABI02000010.1 GI:28878292
KEYWORDS WGS.
SOURCE  Microbulbifer degradans 2-40
ORGANISM Microbulbifer degradans 2-40
Bacteria; Proteobacteria; gamma subdivision; Alteromonadaceae;
Microbulbifer.
REFERENCE 1 (bases 1to 2124)
AUTHORS NCBI Microbial Genomes Annotation Project.
TITLE Direct Submission
JOURNAL Submitted (17-JUN-2004) National Center for Biotechnology
Information, NIH, Bethesda, MD 20894, USA
COMMENT  On Mar 7, 2003 this sequence version replaced gi:23028613.
Protein-coding genes were predicted using GeneMark program (kindly
provided by M. Borodovsky). Functional annotation is based on CDD
(Conserved Domain Database) and COG (Clusters of Orthologous
Groups) assignments, it has not yet been subject to manual review.
DNA sequence and predicted proteins are available for BLAST at
http://www.ncbi.nlm.nih.gov/sutils/genom_table.cqi.
URL - http://www.jgi.doe.gov
Contact: Paul Richardson
microbes@cuba.jgi-psf.org.
COG assignment was automatically updated on Sep 23, 2003.
FEATURES Location/Qualifiers
source 1..2124
lorganism="Microbulbifer degradans 2-40"
Imol_type="genomic DNA"

Istrain="2-40"
/db_xref="taxon:203122"
gene 1..>98
/gene="Mdeg2431"
CDS 1..>98

/gene="Mdeg2431"

/codon_start=1

trans|_table=11

Iproduct="COG2273: Beta-glucanase/Beta-glucan synthetase"
/protein_id="ZP_00067028.1"

Idb_xref="Gl:23028640"

Idb_xref="COG.C0OG2273"

Itranslation="MKKVF SLIIGLSLSLPVWAGWERQWIDTFDGDSVDWTNWTAQVE .
ANYNNEVQCYTADETSANKNYDVSDGTLKIIARKQSVECAGLGGQNKTWTSGRLNSKD
KQEFLYGRIESRIRFHNLEGGTWPAFWMLENRISETPRKYDDDYEQWPNPGAGEIDVW
EWFSNGPNIYIINFFNANNCGDRHDYVYPNGGSDVLNWHNYAMEWDANNISFFIDGSL
ITSFDVSSCPQYKEKMFVLLNLAVGGNLGGTIDPNLSLATLEVDYVGYCTATNANDYA
SCDETTPAALQGEPSTSWVLSTVNATATLANAAQN SXXXXXXXXXXX XXX XXXKL"

gene 1..2124
/gene="Mdeg2429"
CDs 1..2124

/gene="Mdeg2429"

/codon_start=1

transi_table=11

Iproduct="COG2273: Beta-glucanase/Beta-glucan synthetase"
/protein_id="ZP_00067027.1"
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/db_xref="Gl:23028639"
/db_xref="COG:C0OG2273"
translation="MLPPRLPMQRKIAXXXXXXXXXXXXXXXXXNYNNEVQCYTADET
SANKNYDVSDGTLKIARKQSVECAGLGGQNKTWTSGRLNSKDKQEFLYGRIESRIRF
HNLEGGTWPAFWMLENRISETPRKYDDDYEQWPNPGAGEIDVWEWFSNGPNIYIINFF
NANNCGDRHDYVYPNGGSDVLNWHNY AMEWDANNISFFIDGSLITSFDVSSCPQYKEK
MFVLLNLAVGGNLGGTIDPNLSLATLEVDYVGYCTATNANDYASCDETTPAALQGEPS
TSWVLSTVNATATLANAAQNSGAIAFETSAFGENASDPMIYQAGQNITAGKEYTLAFD
VRSNTAGRAFRAFVAASAEASQGILDQEVVVANADAWQFVSLNFTSEQTFNDAVIAFQ
SGTAALGNGELLFKNIVLTEHSTLYSTTVVTNAGGSINPPGPTVKTVSGYSSHFTITA
NVTHAIGDVFIDGVSVGPVAEYTFDNIQGDHEIEVQFVALPPPEGTEILTPVAATASS
SLSVASRAIDGDYATRWESRHGIEATWLELDLGTAVDLHSILINWEAANAKAYTLEGS
NDGENWTVLASVTNGTFGDRADELSLTGSYSHLRINATERSAGNDWGYSIWDIVLYAY
TQDQNASSSSSSSSNSTTSSSSSSSTSSSSSSSSSSSSSSSSSSGGSEPASSGSGRMD
GVVFLFLMVLFGLVTQRVVLAKLVS"

ORIGIN ' _

1 atgctaccge cacgcttgee aatgcagege aaaatagcgn nnnnnnnnnn nnnnnnnnnn

61 nnnnnnnnnn nnnnnnnnnn nnnnnnnnna aattataaca acgaagtgca gtgttatacc

121 gcagatgaaa catccgctaa taaaaactac gacgtatctg acggtacgct aaaaataata

181 gcaagaaagc aatccgtcga gtgtgcaggce ctaggtggcc aaaacaaaac atggacatca

241 gggcgattaa acagcaaaga taaacaagag ttcttgtatg gccgtataga atccegeatt

301 cgcttccaca acctagaggg cggcacgtgg ccggcatttt ggatgctcga aaaccgcata

361 tccgaaacce cgegtaaata cgatgatgat tacgagcaat ggcccaacce cggtgecggt

421 gaaatagatg tgtgggagtg gttttcgaac ggccctaata tttacatcat aaacttcttt

481 aatgctaata actgcggcga taggcacgat tacgtttace caaatggcgg cagtgatgta

941 ctaaattggc ataactatgc catggagtgg gatgcaaata acattagctt ttttatagat

601 ggcagcctga ttacctegtt tgatgtgtct tegtgcccge agtacaaaga gaaaatgttt

661 gtactactca acttggcegt tggegggaat ctaggtggta ctatcgacce caatttatcg

721 ctcgcaacat tagaagtgga ttacgtagge tactgcacag ctaccaatgc taacgactac

781 gcaagcetgtg atgaaacaac acccgetgea ttgcaaggtg agcccageac atcgtgggtg

841 ttaagcacag taaatgctac cgccacgctt gccaatgcag cgcaaaatag cggagecatt

901 gegtitgaaa caagcgcettt cggcgaaaat geatcagacc ctatgattta ccaagcaggg

961 caaaacatca cagccggtaa agaatatacc ttagcgttty atgtgcgate caatactgee

1021 ggccgegect ttegtgeatt tgtggeggct agtgeccgaag cetcgeaggg tatattagat

1081 caagaagttg tggttgcaaa tgcagacgca tggcaattcg taagtttaaa cttcacgtca

1141 gaacaaacct ttaacgatgc ggttatagcg tttcaatccg gcactgcage actgggtaac

1201 ggtgagttgt tgtttaaaaa tatagtgctt accgagceatt ccaccttgta ctcaacaacg

1261 gttgttacca atgctggtgg ttcaataaac cctectggge ctacagtaaa aaccgtaage

1321 ggttacagta gccactttac aattactgca aatgtaacce atgctattgg cgatgtgttt

1381 atcgatggcg taagcgttgg cccetgttgee gaatatacgt tcgacaatat acaaggegac

1441 cacgaaatag aagtgcagtt tgttgcactg ccgccccecg aaggtaccga gatacttace

1501 cctgtageeg ccactgegag cagttcactt agtgttgcga gcagagcaat cgatggegac

1561 tacgcaaccc getgggaatc gecgecacggt atagaggcta cgtggctaga gttagattta

1621 ggcacagcceg tagatttgca ctccatacte ataaactggg aagccgcaaa cgcaaaageg

1681 tacaccctag aaggctctaa cgatggcgaa aattggacag tactcgcaag cgtaacgaat

1741 ggcacctttg gcgaccgcge cgatgagceta tcactcactg gecagetacte acacctgega

1801 ataaacgcaa ccgaaagaag cgcgggtaat gattggggct attccatttg ggatatagtg

1861 ctatacgcat acacgcaaga tcaaaacgca agtagcagct cgtctagttc ttcaaacagt

1921 acaacctcta gticttctag ctcatccact tcttcgagta getettecte aagctcettct

1981 agttcatctt caagtictag ctctggcgge agtgaacctg cttcgagegg tageggeaga

2041 atggatggtg ttgtttttct tttcttgatg gtgttgtttg gtttggttac acaacgegte

2101 gtgttagcta aattagttag ttaa
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LOCUS  NZ_AABI02000004 1722 bp DNA linear BCT 23-SEP-2003
DEFINITION Microbulbifer degradans 2-40 Mdeg_4, whole genome shotgun sequence.
ACCESSION NZ_AABI02000004 REGION: complement(261777..263498)
VERSION NZ_AABI02000004.1 Gl:28878298
KEYWORDS WGS.
SOURCE  Microbulbifer degradans 2-40
ORGANISM Microbulbifer degradans 2-40
Bacteria; Proteobacteria; gamma subdivision; Alteromonadaceae;
Microbulbifer.
REFERENCE 1 (bases 1to 1722)
AUTHORS NCBI Microbial Genomes Annotation Project.
TITLE Direct Submission
JOURNAL Submitted (17-JUN-2004) National Center for Biotechnology
Information, NIH, Bethesda, MD 20894, USA
COMMENT  On Mar 7, 2003 this sequence version replaced gi:23027141.
Protein-coding. genes were predicted using GeneMark program (kindly
provided by M. Borodovsky). Functional annotation is based on CDD
(Conserved Domain Database) and COG (Clusters of Orthologous
Groups) assignments, it has not yet been subject to manual review.
DNA sequence and predicted proteins are available for BLAST at
http://www.ncbi.nim.nih.gov/sutils/genom _table.cgi.
URL -- http://www jgi.doe.gov
Contact: Paul Richardson
microbes@cuba.jgi-psf.org.
COG assignment was automatically updated on Sep 23, 2003.
FEATURES Location/Qualifiers
source 1..1722
forganism="Microbulbifer degradans 2-40"
/mol_type="genomic DNA"

/strain="2-40"

/db_xref="taxon:203122"
gene 1..1722

/gene="Mdeg1155"
CDS 1..1722

/gene="Mdeg1155"

/codon_start=1

/trans|_table=11 .

/product="C0OG2273: Beta-glucanase/Beta-glucan synthetase"
/protein_id="ZP_00065780.1"

/db_xref="Gl1:23027325"

/db_xref="COG:COG2273"
ftranslation="MEATMIKTCKTTPAKWAAALSLGCALLLPSGVNAATFQAEDYSA
FYDTTAGNTGGAYRNDNVDIEATNDNGGGYNVGWIDANEWLVYPGVNITTTGDYVINV
RVASASGGALSVDFNAGSIPLGQFDIPNTGGWQNWVTVSKTVTLTAGTYDMGVFASTG
GWNFNWIEVTPVNNGGGNGGGSATFFQAEDYSNYSDTTPENIGGAYRNDGVDIETTSD
ANGGHNIGWMENGEWLAYEGLSIPSNGNYIIKARVASPNGGALSFDLNGGGQVLGTMN
IPATGGWQNWQTVELSTNINAGTYTLGAFVSTSGFNLNWIEVVAGGDGGNNGGGGGNI
TWRDEFDTINRDVWNFETGGGGWGNNELQYYTDGQNASIQFDPQAGSNVLVIEARKET

GGQCWWGGNCGYTSSRMNTRFKKSFQYGRIEARMKLPRTQGIWPAFWMLGDNFNNVGW
PQGGELDIMEHVGTNNITSGALHGPGYSGNTPITGHLEHGASIDSGYRVYAVEWDTNG
IRWFVDGTNFYSVEKWQVQQYGEWVYDQPFWILLNLAVGGNWPGDPDHANFTTQRFY!
DYVRVIQ"

ORIGIN

1 atggaggcta caatgataaa aacatgcaaa accacaccag ccaagtggge agcageectt
61 agcttaggct gegecctact tttacectca ggegtcaatg ctgecacctt ccaagcagaa
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121 gattacagcg ccttctacga caccaccgeg ggtaacactg gcggegecta cecgeaatgat
181 aacgtcgata tagaagccac caatgataac ggcggegget ataacgtggg ctggatagat
241 gccaacgaat ggctggtata cccaggcegta aatatcacca ccaccggega ctatgtaatt
301 aatgtacgcg tggcgagege aageggeggt geactttctg tcgactttaa tgcaggetct
361 attccactgg gtcagttcga tattcccaac actggeggtt ggcaaaactg ggtaaccgtt
421 tcaaaaacag ttactttaac tgccggeacce tacgatatgg gcgtattcge ctctaccgge
481 ggctggaact ttaactggat agaagtcaca cccgttaata acggtggtgg caatggegge
541 ggttcagccea cgttcttica agcggaagac tacagcaact actccgacac cacacccgaa
601 aacattggcg gegectateg caatgacggt gtagatatag aaaccacaag cgatgccaac
661 ggcggccaca atataggetg gatggaaaac ggcgaatggc ttgcctacga aggtttatet
721 attcccagta acggcaacta catcattaaa gcgegtgtag ctagccccaa cggeggegea
781 ctatcgtttg atttaaacgg cggcggccaa gtgcttggea caatgaacat accegetact
841 ggcggttgge aaaattggea aaccgtagaa ttgagcacca acattaatge cggaacctat
901 acgctcggeg cctttgttag tactagtggc tttaacctaa attggataga agtcgttgee

961 ggtggcgacg gecggcaataa tggtggeggt ggtggcaaca tecacttggeg cgatgaatte
1021 gacacaatca accgcgatgt ttggaatttt gaaaccggtg gcggeggcetg gggtaacaac
1081 gaattgcaat actacaccga cggccaaaac gcttceattc agticgacce gcaageeggt
1141 agtaatgtgt tagttatcga agccegcaaa gaaaceggty gecaatgttg gtggggegge
1201 aattgcggtt acacctctag ccgcatgaac acgcggttta aaaaatcgtt ccaatacgge
1261 cgtatagaag cacgtatgaa gctgccgegt acccaaggta tttggccage gttttagatg
1321 ctaggtgaca actttaataa tgtaggctgg cctcaaggtg gcgaactaga cattatggag
1381 cacgtaggca ccaacaatat cacatcgggt gcattgcacg gcccaggceta cageggtaat
1441 acgcccatta ccggecattt ggagcacggt gcaagcattg attctggceta cegtgtttac
1501 gcagtagaat gggataccaa tggtattcgc tggtttgtty acggcaccaa cttctacage
1561 gtagaaaaat ggcaagtgca acagtacggc gaatgggttt acgaccaacc tttctggata
1621 ctgctaaacc tagcggtggg aggcaactgg cccggegace cagaccacge caactttact
1681 acccaacgtt tttacattga ctatgtgcgg gtgattcagt aa
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LOCUS

NZ_AABI02000008 2229bp DNA linear BCT 23-SEP-2003

DEFINITION Microbulbifer degradans 2-40 Mdeg_7, whole genome shotgun sequence.
ACCESSION NZ_AABI02000008 REGION: 137194..139422

VERSION NZ_AABI02000008.1 GI:28878294

KEYWORDS WGS.

SOURCE

Microbulbifer degradans 2-40

ORGANISM Microbulbifer degradans 2-40
Bacteria: Proteobacteria; gamma subdivision; Alteromonadaceae;
Microbulbifer.
REFERENCE 1 (bases 1 to 2229)
AUTHORS NCBI Microbial Genomes Annotation Project.
TITLE Direct Submission
JOURNAL Submitted (17-JUN-2004) National Center for Biotechnology
Information, NIH, Bethesda, MD 20894, USA
COMMENT  On Mar 7, 2003 this sequence version replaced gi:23027735.
Protein-coding genes were predicted using GeneMark program (kindly
provided by M. Borodovsky). Functional annotation is based on CDD
(Conserved Domain Database) and COG (Clusters of Orthologous
Groups) assignments, it has not yet been subject to manual review.
DNA sequence and predicted proteins are available for BLAST at
http://www.ncbi.nim.nih.gov/sutils/genom _table.cgi.

URL -- http://www.igi.doe.gov

Contact; Paul Richardson

microbes@cuba.jgi-psf.org. .

COG assignment was automatically updated on Sep 23, 2003.

FEATURES

source

gene

CDS

ORIGIN

Location/Qualifiers

1..2229
Jorganism="Microbulbifer degradans 2-40"
Imol_type="genomic DNA"
Istrain="2-40"
Idb_xref="taxon:203122"

1..2229
/gene="Mdeg1670"

1..2229
/gene="Mdeg1670"
/codon_start=1
firansl_table=11
Iproduct="COG2273: Beta-glucanase/Beta-giucan synthetase"
/protein_id="ZP_00066288.1"
/db_xref="G|:23027856"
/db_ xref="COG:C0G2273"
ftranslation="MKKLKLLELSLVVLVALGLASCGGSDDKKTPDPVEEPVGEPESE
PESEPESEPESEPEPENAWQLLWEDNFDSEISASNWGFEVNCTGGGNNEKQCYTDRAD
NAYVDEAGILHIVAKEEAFSGPAIQDDDPNYNPDDTSAARNYTSARLRTLDKFDFKYG
RVEIRAQIPGGQGSWPALWMLPSDKVY GGWPASGEIDIMEAVNLDTDAANAVHGTLHY
GLQWPQWSTIGASYETNDDFTGEFHTYAIEWEADQIRWFVDGVHTQTQVSDNWYNFVW
GGQESGFAVANPRAPYDQEFHLIMNVAIGGNWPGDPDTGWASDREMLVDYVRVYQCDS
EADDGTGCANATDAVDIAISPTADVGAPSQVEYDLYSDGLQTPAFTNAGVTLAANVWQ
ETEGNVVTTTGNLGDDHGDAWEITFNGTGNVSIAIAEQDGVESYVRLNGGTAWSNYGV
LAFDMYVDSVDAETGFVVKMDSVYPNVGAVDIATPAAGEWTRVHVKVADILANPIAGG
GGLNVAQAVNLFVLEPTGTKTAHVYVDNISISCAYNSTAKSWQGDKTCDVAAVPTADT
SGIDLSGNELVIFDEQEPDFWGFGQFSAGGAEVAMSFLADPEDASHGNVLGFSYPDSQ
NVAYLQSATPLNLSDWAGGTIQFDMYVISEPANVNWMMKVDCVHPCSSGDIPLTTNID
GVVPAVGVWQTYRFNLDALVAGNPGLDLTKVDTPLVIFPAWDNQTGANFRIDNIKFVR
AN"
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1 atgaaaaaac taaagcttct agaactttcg ctggtggtgt tggtageect agggctageg

61 agctgeggeg gtictgacga caaaaaaacg ccagacccag tagaagaacc cgtgggtgaa
121 ccagaatcag agcctgaatc agagccagaa tctgaacceg aatctgagee agaaccagaa
181 aacgcatggc aattgctgtg ggaagataat ttcgacageg aaataagegce atctaactgg
241 ggcttcgaag ttaactgcac cggcgggggt aacaacgaga aacagtgtta taccgataga
301 gccgacaacg cttatgtaga tgaggcagge atactgcaca tagttgccaa agaggaagcea
361 tttagcggac ccgcetattca ggatgatgac cccaactaca accecgatga cacatcggct
421 gegegcaatt atacctetge gegtttgegt acattagata agtttgactt caaatatggt
481 cgagtcgaaa ttcgtgcgca aataccaggt gggcaggget catggectge attgtggatg
541 ttgccaagtg acaaagtata tggtgattgg ccagccagtg gcgaaatcga cattatggaa
601 gcggttaatt tagatactga tgcggcecaat gecgtgeatg gtactttgea ctacggttta
661 cagtggccac aatggtcgac gataggegct tcttacgaaa caaatgatga tttcaccggt
721 gagttccaca cttatgccat tgagtgggaa gcagaccaaa ttegetggtt tgtggatgac
781 gtacacactc aaacacaggt gtccgataac tggtacaact ttgtatgggg cgggcaagag
841 tccggctttg ctgtggetaa cccgegtgea cettacgate aagagtttea tttaatcatg
901 aacgtcgcta taggcggcaa ctggeegggt gacceggaca cgggttggge atctgatcge
961 gaaatgcttg tagattatgt gcgtgtgtac cagtgtgatt ctgaagecga tgatggaaca
1021 ggctgtgcaa acgcaaccga cgecgttgat attgetattt caccgacege agatgtaggt
1081 gcgccatcac aagtagaata cgacctatat agtgacggtt tacaaacgec tgcatttace
1141 aacgceggceg taactcettge tgcaaatgtt tggcaagaaa cagaaggcaa cgtagtaact
1201 accactggca acttgggcga cgaccatgge gatgettggg aaattacctt taatggtact
1261 ggtaatgtat ctattgctat tgccgagcaa gacggegtgg aaagctatgt gcgattaaat
1321 ggcggaacag cttggagtaa ctacggcgta ctagegtttg atatgtatgt agatagcgtg
1381 gatgccgaaa ctggctttgt tgttaaaatg gacagtgttt accccaatgt aggtgctagta
1441 gatattgcta cacctgccge aggtgagtag acgcgagtge acgtaaaagt ggctgatatt
1501 ttagctaacc caattgcagg tggcggtggc cttaacgttg cgcaageggt taacttgttt
1561 gtacttgage caacaggtac taaaacagca catgtatatg tagataatat ttctattagc
1621 tgcgcatata actctactge aaaatcttgg cagggtgata aaacctgtga tgttgcagceg
1681 gtgcctactg ccgatacctc aggtatagat ttaagtggta acgagcettgt gattittgat
1741 gagcaagagc cggatititg gggttttggg cagtttictg ctggtggtge tgaagtagea
1801 atgagcttct tagctgacce agaagatgeg agtcacggta atgtgttggg ctitagetac
1861 ccagatagcc aaaacgttge ctacttacaa tctgctacac cgcttaattt aagegattgg
1921 gctggaggta ctatccaatt cgacatgtac gttattageg agectgetaa tgtaaattgg
1981 atgatgaaag tggattgtgt acacccttgt tcatctggeg atataccgcet caccaccaat
2041 attgatggtg tagtgcctge tgtgggtgta tggcaaacct atcgetttaa cttagatgca
2101 ttagttgctg gcaacccagg gttagatttg accaaagtgg atacgccgct agtaatattc
2161 cctgcatggg ataaccaaac cggtgctaac ticcgtatag ataacattaa atttgttcgg
2221 gctaactag
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LOCUS  NZ_AABI02000048 2646 bp DNA linear BCT 23-SEP-2003
DEFINITION Microbulbifer degradans 2-40 Mdeg_49, whole genome shotgun
sequence.
ACCESSION NZ AABI02000048 REGION: 1591..4236
VERSION NZ_AABI02000048.1 G1:28878254
KEYWORDS WGS.
SOURCE  Microbulbifer degradans 2-40
ORGANISM Microbulbifer degradans 2-40
Bacteria; Proteobacteria; gamma subdivision; Alteromonadaceae;
Microbulbifer.
REFERENCE 1 (bases 1 to 2646)
AUTHORS NCBI Microbial Genomes Annotation Project.
TITLE Direct Submission
JOURNAL Submitted (17-JUN-2004) National Center for Biotechnology
information, NIH, Bethesda, MD 20894, USA
COMMENT On Mar 7, 2003 this sequence version replaced gi:23030011.
Protein-coding genes were predicted using GeneMark program (kindly
provided by M. Borodovsky). Functional annotation is based on CDD
(Conserved Domain Database) and COG (Clusters of Orthologous
Groups) assignments, it has not yet been subject to manual review.
DNA sequence and predicted proteins are available for BLAST at
http://www.ncbi.nim.nih.gov/sutils/genom_table.cqi.
URL -- http://www .jgi.doe.gov
Contact: Paul Richardson
microbes@cuba.jgi-psf.org.
COG assignment was automatically updated on Sep 23, 2003.
FEATURES Location/Qualifiers
source 1..2646
lorganism="Microbulbifer degradans 2-40"
/mol_type="genomic DNA"

[strain="2-40"
/db_xref="taxon:203122"
gene 1..2646
/gene="Mdeg3707"
CDS 1..2646

/gene="Mdeg3707"

/codon_start=1

ftrans|_table=11

/product="hypothetical protein"

Iprotein_id="ZP_00068290.1"

Idb_xref="GI1:23030013" :
ftranslation="MGLTMVKNKLYLALSIAAATSLTACGGGGDAADDTVKRNVFAVG
DVFKTQEDGDAVEADVSENDFGRGLTFALESGSTTANGELVFNADGSFTYTPNADFSG
KDSFTYVATHTASGDTASALVTINVISDFETIEESGWTLTWSDEFDSLDSMAWDAMNA
SASEGVLSVSAVEGQTSYVKSTAALGQAGRIEASIQLPDGKSLYSGFGLMPMADMFDG
KNALMAIESANNKATAGGHWGIGLVNGVEINEPTNAVVRAEFHTYAIEWNESLIRWY!
DDIHIHTVDTLNTWSYNLSGDTVVADTT TKPFSQDLQIMMELTAASSGLPNAMLYDFV
KVYECDTSVTDQIESCAFAADENVDKLASNRIESVGEIVTPLFTDELTSLSWHYSDAE
EAVTFVTEQESAVPTHRGIVSQPDVMEPVAEVAPVDPVEEGEEGYEEYQAYLAYVDYL
NYLETLAFLDTVDPSRERGAVIRYQSDASTWSNFSLNTPSLGLVGKDSALQFDMYIDS
ASTTTETIEIRMETGWPFLGTVLLNVADLQLDTWVTYNIPVSDFLANPFITPDWAVGQ
DWFLGGNGVEGQPLYLDTNSITKAIVVQLAAPGHLVFDNVAITCVSNESCFQGPLAKQ
PIVKAGPAPIIYEAEAYTAVTGEVQTEDTQDAGGGQNVGYIDAGEALEYTIVAPIDGT
YKFQYRLASGLESASEFDVSIDDMLIDGQSLPGTGGWQVWTTLESGEFDLTAGEHAIV
FNFAGGMNFNWFAIVPPPIAIFIEAEDYSSMAGVQLEDTADEGGGQNVGYIDAGDFLQ
YNVEVPADGTYFIELRVASSGGSDGFTITSNGITTSTIPVADTGGWQNWTTQTVEMQL
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SAGQQTLRFDFIGGAINFNWINVTN"
ORIGIN

1 atggggttaa caatggttaa gaataaattg tatctagcge tatctatage ggctgctaca

61 agcctaacgg catgtggtag tggcggggat geggcetgatg acactgttaa acgcaacgta
121 tttgccgtag gegatgtgtt taaaacgcaa gaagatggeg atgeggttga ggeggatgta
181 agtgaaaacg attttggcag aggcctcacg ttcgcattag aaagcggtag caccacgget
241 aatggcgagc tggtattcaa tgccgatgge tettttacgt atacacccaa tgeggactte
301 tctggtaaag actectttac ctatgtggce acccacaceg catcgggega tacagccagt
361 gecttggtga ctattaacgt aataagtgac tttgaaacca tcgaggaatc tgggtggacg
421 ctaacgtggt ccgacgaatt cgatagttta gatagcatgg cgtgggatgc gatgaacgca
481 tctgcttctg aaggtgtgtt gtcggtaage getgtagaag ggcaaacatce ttacgttaaa
541 agcaccgctg cactggggcea ggctgggegt attgaggega geattcagtt gccegatggt
601 aaaagcttgt actctggctt tggcttaatg ccaatggecg acatgttcga tggtaaaaat
661 gcattaatgg ccatcgagag cgcgaacaat aaggcaactg ctggtggtca ttggggtatt
721 ggattagtaa atggtgttga aattaatgaa cccactaacg cagtagtacg tgcggaattt
781 catacctatg ccatagagtg gaatgagagt ctgattcgct ggtatataga tgatatacat
841 attcataccg tagataccct taatacctgg tcatacaatt taagcggega taccgtggtt
901 gccgatacta ccactaagcec gtttagccaa gacctgcaaa taatgatgga gttaacggea
961 gcaagttcag gtttgccaaa tgcaatgctg gtagattttg taaaggttta tgagtgtgac
1021 acgtctgtta ccgatcaaat agaaagctge geattcgegg ctgacgaaaa tgtggataag
1081 cttgcticca accgtattga gtcggttggt gaaattgtta ccccattgtt cacagatgag
1141 cttacatcgt taagctggca ttactctgat gccgaagaag ctgttacttt tgttacagag
1201 caagaaagcg ctgtgcctac tcatagaggt attgtttctc agcccgacgt tatggagect
1261 gtagcagaag ttgcaccagt ggaccctgta gaagaaggtg aagagggcta cgaggaatat
1321 caagcttact tagcttatgt ggactacctg aactatttag aaactctcgce atttttagat
1381 acagtggacc caagccgcga acgtggegcet gttattcggt atcaatcgga tgcaageaca
1441 tggtctaatt ttagtttgaa tactccgage ttaggcttag ttggaaaaga ttccgegetg
1501 cagtttgata tgtatatcga tagcgcatct acaactaccg aaaccatcga aatacgceatg
1561 gaaaccggtt ggccattcct tggeactgtt ctgetaaacg ttgcagactt gcagetagat
1621 acttgggtga cgtacaacat tcccgttage gactttttag ccaatccatt tattacacce
1681 gattgggcag tgggccaaga ctggttcttg ggcggtaacg gtgttgaagg geagectete
1741 tatttagata ccaattcaat tactaaagcc attgtggttc agctagcage accagggceat
1801 ttagttttcg ataacgttgc aattacttgt gtttcgaatg aaagctgctt ccaggggceca
1861 ttagccaaac agcccatcgt aaaggeeggt cetgetecea ttatttacga agcagaagct
1921 tacacggcgg taacgggtga agtgcaaacg gaagataccc aagacgcggg cggeggecaa
1981 aacgttggct atatcgacge aggtgaagca ttggaataca ccattgttge acctatcgac
2041 ggtacctata aattccaata tcgcttggca agtggettag aaagcegcttc tgagtttgat
2101 gtttctatcg acgatatgct tatcgatgge caaagcctac ctggtactgg tggctggcaa
2161 gtgtggacca cattggagtc tggtgagttt gatctaactg ctggtgaaca cgctattgtg
2221 tttaattttg ctggcggtat gaactttaac tggtttgcaa ttgttccgee cectattgeg
2281 atttttatcg aagctgaaga ttactcgtca atggetggtg ttcagettga agacaccgea
2341 gatgaaggcg gcggtcaaaa tgttgggtat atcgacgcag gtgatttcct tcaatacaac
2401 gtcgaagtgc cggcetgatgg tacctactte attgaattge gtgtagccag cagtggtggt
2461 agcgatggct ttaccattac ttccaatgge attactacaa gcactattce tgtagcggat
2521 accggtggtt ggcaaaattg gactactcaa actgtagaga tgcaattgtc tgctggtcaa
2581 caaacacttc gtttcgactt tatcggtggg gccattaact ttaactggat caatgtcacc
2641 aactaa
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LOCUS  NZ_AABI02000054 3558 bp DNA linear BCT 23-SEP-2003
DEFINITION Microbulbifer degradans 2-40 Mdeg_54, whole genome shotgun
sequence.
ACCESSION NZ AABI02000054 REGION: complement(<2 .3559)
VERSION  NZ_AABI02000054.1 G1:28878248
KEYWORDS WGS.
SOURCE  Microbulbifer degradans 2-40
ORGANISM Microbulbifer degradans 2-40
Bacteria; Proteobacteria; gamma subdivision; Alteromonadaceae;
Microbulbifer.
REFERENCE 1 (bases 1 to 3558)
AUTHORS NCBI Microbial Genomes Annotation Project.
TITLE Direct Submission
JOURNAL Submitted (17-JUN-2004) National Center for Biotechnology
Information, NIH, Bethesda, MD 20894, USA
COMMENT  On Mar 7, 2003 this sequence version replaced gi:23030054.
Protein-coding genes were predicted using GeneMark program (kindly
provided by M. Borodovsky). Functional annotation is based on CDD
(Conserved Domain Database) and COG (Clusters of Orthologous
Groups) assignments, it has not yet been subject to manual review.
DNA sequence and predicted proteins are available for BLAST at
http://www.ncbi.nim.nih.gov/sutils/genom_table.cgi.
URL -- http://www.jgi.doe.qov
Contact: Paul Richardson
microbes@cuba.jgi-psf.org.
COG assignment was automatically updated on Sep 23, 2003.
FEATURES - Location/Qualifiers
source 1..3558
forganism="Microbulbifer degradans 2-40"
/mol_type="genomic DNA"

/strain="2-40"
/db_xref="taxon:203122"
gene <1..3558
/gene="Mdeg3739"
CDS <1..3558

/gene="Mdeg3739"

/codon_start=1

/transl_table=11

/product="COG3979: Uncharacterized protein contain

chitin-binding domain type 3"

/protein_id="ZP_00068322.1"

/db_xref="Gl.23030055"

/db_xref="COG:COG3979"
/translation="MILRLIRAAIYIVAFVSLIACGGSSTSKPAQPDIPDTDLPDTGT
PEPENSDPVVQSTPATAIAAGNVYSYQIMASDADESDVISYAAVTLPSWLAFDPDTGI
LTGTPQQAHAGNAEVVLSYSDGNVTLQQQFTIAVSASYTEEPPTPMSRPTVNAADTST
YTITAYGAGSIADAINPASYGCVYDYGNWIYNAGVVEPGVSGCDPIGAPTYRTPQVVG
EAASVPTPTHKWWGSVSFLGEMKIGDPAGAGYITPDPITARISNKGVRIMGIPNGLGA
QGNQFIYSVPDPFSEVFDGIAVANSEYANLEAYLKSYSDGTATVQWQSGNLPVMQATF
VHGSPYVFFKAYRGNMVLRTKAADGGEKGTFYNENNSLGIWTSVAGNKNDFLITGEGE
TVFNNIETDTITLTNAANEFTLTLLPTAGAGTPSSTVIQAFEDSARAVVAKVDIQYSV
DRTNNMVTVTHTYKNESNTPVQTLAGLLPMHWKYSDTALSGYKTRSARGMVQFAHIDS
FSYTIPYVGVLPYLPSSVGDFDSSVLAGLVQAFVAEGPENWNPHTDTYWSGKAFNKVA
ELSAIARSVGMTSEADTLLNWLKAELQDWFSANTNGSLDEKKYFVYDAEWNTLLGLEE
SFAAHQQLNDHHFHYGYFVRAAAEICRVDASWCGADQYGPMVELLIRDYAGAKDDTMF
PYVRNFDPANGFSWASGSANFVLGNNNESTSEAANAYGAIILYGLITGDNELVERGMY
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LHASSSVAYWEYWNNIDRYLGADADRDNFPSGYDKLTTSIWGHGGVFSTWFSGAYAH
ILGIQGLPTNPLIFHVGLHPEYMEDYVALGLSESSNNKPSGLIDDQWRDIWWNLWALT
DAEAAIADYNTVGSNYAPEFGETKAHTYHWLHTWNALGHLKTGTGELTVNDPAALVFE
KDGIKTYVAYNFSGTPKTILASDGFEFIAQPNDFTVVTTADNNPDDTQPPTLPANLQA
LNLTQTSLDVKWDASTDNYRMAGYVVQVLQADTLIEETSSIASIASFNNLTASTSYTI
QVKAKDRSGNETAWVSITVTTPSETDDLLPTLDGGVYSANVGPNSADLSWAAATDDRG
IASYTIEVQVGGAVFVTETVFDTSYALSGLTEATEYNVAVYATDTGGQQSATISGIVN
TTSNPFGSGCELICASATSSSSVTFTVHQAGAVDIHYLVN"
ORIGIN
1 atgatactgc gactgatacg tgccgcaatt tacattgtgg cgtttgttte tettatcgec

61 tgtgggggct caagcacatc caagcccgeg caaccggata ttcccgatac ggatctgect

121 gacacgggaa cacccgaacc cgaaaacagc gatccagttg ticaatctac gccggctaca

181 gccattgegg cgggeaacgt gtatagetat caaataatgg ctagcgacgc agacgaateg

241 gatgtcatta gctatgcggce ggttactttg cctagetggce tggegttcga ccecagatace

301 ggaatactta ccggcacgee ccagcaagcet catgetggta atgctgaagt ggtgcttage

361 tatagtgacg gcaacgtaac cctgcagcag caatttacaa ttgcagttag cgecgagctac

421 accgaagagc caccaacacc gatgagtcge ccaaccgtaa atgcggegga taccagtact

481 tacactatta ctgcctacgg cgcgggeagt attgcggatg cgattaacce tgctagctat

541 ggctgtgtgt acgattacgg taattggatt tataacgcceg gegttgtgga geccaggagta

601 agcggctgtg accctatagg cgcaccaacc taccgtacac cgcaggtggt tggggaageg

661 gcaagcgtge caaccccaac geataaatgg tggggctegg tttetttitt aggtgaaatg

721 aaaataggtg acccggcagg cgcaggttac ataacgccag acccaataac tgcacgtatc

781 tcgaataaag gcgtgegtat tatgggcata cccaacggct tgggcgegea aggcaaccag

841 tttatttact ctgtacccga cccttttage gaggtattcg atggaatage ggtagcgaat

901 agcgaatatg ccaacctaga agcgtattta aaatcctaca gcgatggcac cgetaccgtg

961 caatggcaga gtggcaacct gccggttatg caggccacat ttgtacacgg ctccecctat

1021 gtgtttitta aagcctatcg cggcaacatg gtgttgegea ccaaagcetge agacggeggt

1081 gaaaaaggca cgttttataa tgaaaataat agtttaggta tttggaccag tgtagcgggt

1141 aacaaaaatg actttttaat taccggtgaa ggcgaaacgg tttttaacaa tatcgaaacc

1201 gataccatta cgttaaccaa tgcagcgaac gaatttacct taacgttatt acctacageg

1261 ggcgeeggta caccttcaag tactgttatt caggegttty aagatagege cegtgeagtg

1321 gttgccaaag tagatattca atactcggta gaccgtacca ataacatggt aacggttact

1381 catacctata aaaatgaaag caatacgcca gtgcaaaccc tcgeggggtt actgcccatg

1441 cattggaagt attccgatac agcattaage ggctacaaaa cccgaagtge gcgegggatg

1501 gtgcaatttg cccatattga ttcgtttage tacaccatte cttatgtggg agtattaceg

1561 tatttaccgt catcggtagg ggatttcgat tectetgtge tegcaggctt agtgcaggeg

1621 tttgtagctg aagggccaga aaattggaac ccgcacacceg atacctattg gtcgggcaaa

1681 gcgtttaata aagttgccga gttatcggcea atagegcegcet cggtaggtat gacaagegaa

1741 gcagatacgc tgttaaattg gcttaaagce gaactgcaag attggtttag cgccaacacc

1801 aacggcagtt tggatgagaa aaaatacttt gtgtacgatg ccgagtggaa taccttgctt

1861 ggcctagaag aatcttttge tgcacaccaa caactaaacg atcaccactt tcactacgge

1921 tattttgtac gcgeegetge agaaatatge cgagtagatg caagetggtg tggegeagac

1981 cagtatggtc ccatggtgga actgcttatt cgcgattacg ccggtgccaa agacgatact

2041 atgttcectt acgtgegtaa cttcgaccee gecaatggcet tttettggge atcgggtagt

2101 gccaactttg tgctgggtaa caacaacgaa tccacatcecg aagcggcecaa tgectatggt

2161 gcaattattc tgtacgggtt aataactggc gataatgagt tagtggageg cggtatgtat

2221 ttgcacgcegt cttegteggt ggectactgg gaatattgga acaacatcga ccgetacttg

2281 ggggccgatg ccgaccgega taattttcca tcgggttacg acaaactaac tacctetatt

2341 atttgggggc atggcggegt gttctetace tggttcagtg gegettacge teatattcett

2401 ggtattcaag ggctgcectac caaccegctt atttttcatg tgggcttaca cccegagtat

2461 atggaagact atgtggcact gggtttaagt gaatcgagca acaataaacc ttcggggtta

2521 atcgacgatc agtggcgcega tatttggtgg aacctatggg ccttgactga tgcagaageg

2581 gccatcgeeg attacaacac ggtaggcagt aactatgcge cagagtttgg tgaaaccaag

2641 gcgcacacct accactggtt gcacacgtgg aatgcgcteg gecatttaaa aaccggceact

2701 ggcgagctaa cggtaaacga cccecgcetgea ttagtgttty aaaaggacgg aataaaaacc

2761 tacgtagcgt ataactttag cggtacacca aaaactattt tggctagega tggcetttgag
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2821 tttattgcge agcccaatga ttttaccgtg gtgaccaccg ccgataacaa ccccgacgac
2881 acgcaaccgc ctacactace ggcaaacttg caagegctta accttaccca aacgagcttg
2941 gatgttaaat gggatgcatc taccgataac taccgtatgg caggttatgt agtgcaggta
3001 ttacaagccg atacattaat agaagaaacg tcttctatag ccageategce ctegtttaat
3061 aacttaacgg ccagcacaag ttacaccatt caagttaaag ctaaggatcg ctetggcaat
3121 gaaaccgcat gggtaagcat tacggtaacc acgcccageg aaaccgacga tttactacca
3181 acacttgatg gcggtgtata tagcgcaaac gtggggccta actctgcgga tttaagetgg
3241 gcggceagcaa cagatgatcg cggtatagca agttacacca tagaggtgca ggttggegge
3301 gcagtatttg taactgaaac agtgtttgat acttcgtatg cgcttagecgg attgaccgaa
3361 gcaaccgaat acaatgtggc ggtttatgct acagataccg geggtcaaca atctgecact
3421 attagcggta ttgttaatac caccagcaat ccatttggca gcggttgega attgatttgt

3481 gccagcegcta cctctagete atctgttacg tttactgtge atcaageggg cgeggtagat
3541 attcactact tagtgaac
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LOCUS NZ_AABI02000023 1116 bp DNA linear BCT 23-SEP-2003
DEFINITION Microbulbifer degradans 2-40 Mdeg_24, whole genome shotgun
sequence.
ACCESSION NZ AABI02000023 REGION: complement(49214..50329)
VERSION NZ_AABI02000023.1 Gl:28878279
KEYWORDS WGS.
SOURCE  Microbulbifer degradans 2-40
ORGANISM Microbulbifer degradans 2-40
Bacteria; Proteobacteria; gamma subdivision; Alteromonadaceae;
Microbulbifer.
REFERENCE 1 (bases 1to 1116)
AUTHORS NCB! Microbial Genomes Annotation Project.
TITLE Direct Submission
JOURNAL Submitted (17-JUN-2004) National Center for Biotechnology
Information, NIH, Bethesda, MD 20894, USA
COMMENT  On Mar 7, 2003 this sequence version replaced gi:23029379.
Protein-coding genes were predicted using GeneMark program (kindly
provided by M. Borodovsky). Functional annotation is based on CDD
(Conserved Domain Database) and COG (Clusters of Orthologous
Groups) assignments, it has not yet been subject to manual review.
DNA sequence and predicted proteins are available for BLAST at
http://www.ncbi.nlm.nih.gov/sutils/genom_table.cqi.
URL -- http://www.jgi.doe.gov
Contact: Paul Richardson
microbes@cuba.jgi-psf.org.
COG assignment was automatically updated on Sep 23, 2003.
FEATURES Location/Qualifiers
source 1..1116
Jorganism="Microbulbifer degradans 2-40"
/moi_type="genomic DNA"

Istrain="2-40"
Idb_xref="taxon:203122"
gene 1..1116
/gene="Mdeg3181"
CDS 1..1116

/gene="Mdeg3181"

/codon_start=1

/transi_table=11

Iproduct="COG5297: Cellobiohydrolase A

(1,4-beta-cellobiosidase A)"

/protein_id="ZP 00067766.1"

/db_xref="Gl:23029425"

/db_xref="COG.COG5297"
Jtransiation="MGSSFLTCYKPSKEVITVKRAAINLVLIPGLAVSMGTLSSSAFA
QSTCSVDYRVESDWGAGATHKVLVTNTGAPINGWQMSWTFSGNEQITNLWNGMFTQSS
QSVIVDSLSWNAQLNTGATAEVGFNINSPSGQLPDVYLNGVNCSNPGEPEPEPEPEPE
PEPEPEPEPEPEPEPEPEPEPEPEPEPEPEPEPEPEPELAYSLDATASFLNFVSSKKT
HVLETHRFDVLSGGISTAGEAQLVIDLNSVNTGIDVRNGRMRDYLFETATYSVATVTV
PVDLAAVAGLAVGEDMLYDVSATLDLHGVPGVIDTQLNVQRLSATRIMVQNQSPLLIK
AADYSLEAGIETLRNLASLNVISTTVPVDFVLFYEAP"

ORIGIN
1 atgggaagca gtttictcac cigttataaa cctagcaaag aggtaataac cgtgaagcga
61 gcagcaataa acttggtgct gatacccggg ctagecgtaa gtatggggac gttgtcgtet
121 tctgcttttg cacaaagcac ttgtagtgtg gactatcgag tagagtccga ctggggtgca
181 ggggctacgc acaaagtatt agttactaac actggagccece ccataaacgg gtggcaaatg
241 tcatggactt tttctggcaa cgagcaaatc actaaccttt ggaatggcat gttcacccaa
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301 agctctcaaa gtgtgatigt tgatagtetg tegtggaatg cccagetaaa taccggtgece

361 accgcagaag tggggtttaa tattaactct ccttcaggge agttgccgga tgtgtatttg

421 aacggcgtaa attgtagtaa ccctggtgag ccagagccag agccagagece agagecagag
481 ccagagccag agccagagec agagecagaa cetgagectg agecagaacc tgagecagaa
541 cctgagccag aacctgagec agaacctgag ccagagecag agccagagee agaattggcc
601 tattcattag atgcgactge atctttctta aacttigtta gctcaaagaa aactcacgtt

661 cttgaaacac accgttttga cgtgctttct ggeggtatta gtactgeggg tgaggcacaa

721 ctigttatcg atcttaacag tgtgaacaca ggtatagacg tgcgcaacgg acgtatgcgc

781 gattacctgt ttgagactgc aacctattct gtagcaaccg tgactgtgee tgtagatcta

841 gccgeagtag caggtttage cgtgggcgaa gatatgetgg tggatgtatc cgcaactttg

901 gatcttcacg gtgtgccagg cgttatcgat acgcagctaa atgtacagceg cttatcggea

961 actcgcatta tggtticagaa ccaatctcca ctattaataa aggcagecga ttattcgctt

1021 gaggcgggta tcgagacatt gcgtaatctc gegagectaa atgttattag caccacggtg
1081 ccagtggatt ttgttttgtt ctacgaagcg ccttaa
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LOCuUS NZ_AABI02000023 3129bp DNA linear BCT 23-SEP-2003
DEFINITION Microbulbifer degradans 2-40 Mdeg_24, whole genome shotgun
' sequence. ,
ACCESSION NZ_AABI02000023 REGION: complement(46057..49185)
VERSION NZ_AABI02000023.1 GI.:28878279
KEYWORDS WGS.
SOURCE  Microbulbifer degradans 2-40
ORGANISM Microbulbifer degradans 2-40
Bacteria; Proteobacteria; gamma subdivision; Alteromonadaceae;
Microbulbifer.
REFERENCE 1 (bases 1to 3129)
AUTHORS NCBI Microbial Genomes Annotation Project.
TITLE Direct Submission
JOURNAL Submitted (17-JUN-2004) National Center for Biotechnology
Information, NIH, Bethesda, MD 20894, USA
COMMENT  On Mar 7, 2003 this sequence version replaced gi:23029379.
Protein-coding genes were predicted using GeneMark program (kindly
provided by M. Borodovsky). Functional annotation is based on CDD
(Conserved Domain Database) and COG (Clusters of Orthologous
Groups) assignments, it has not yet been subject to manual review.
DNA sequence and predicted proteins are available for BLAST at
hitp://www.ncbi.nlm.nih.gov/sutils/genom_table.cgi.
URL -- http://www.jgi.doe.gov
Contact: Paul Richardson
microbes@cuba.jgi-psf.org.
COG assignment was automatically updated on Sep 23, 2003.
FEATURES Location/Qualifiers
source 1..3129
lorganism="Microbulbifer degradans 2-40"
/mol_type="genomic DNA"

Istrain="2-40"
/db_xref="taxon:203122"
gene 1..3129
/gene="Mdeg3180"
CDS 1..3129

/gene="Mdeg3180"

/codon_start=1

ftrans|_table=11

/product="hypothetical protein"

/protein_id="ZP_00067765.1"

/db_xref="Gl:23029424" .
/translation="MKKIFKISALSLGFSIAGAASAADLCNVTYEAVNSWGSGAQQAV
TVVNNGPALNAWQLSWTFNGSENIDNLWDGVLSQTGANVTVNNAGYNGSVGTGGQFSF
GFTVSGWSENFPTEFYLNGEACSGAVDPNPNPNPEPTDGAVWELNSADSVFSFVTVKK
EHVAEVQTFTAYNATVDSDGVATLAIDLNSAETNIDIRNERFRNVLFETAFLPTLYYS
VQLDMASLSALAVGDAQTQTLGGTLTLHGVQAVVEAEVLVVKTSATDLTVSTSKPILI
KAADFDLVSGVESLRALASLSSIGQTVPVYFRLDFDAADPQVTNAVAVPATPAAPTSL
TADFTESSGIAALNWNDASNNETEFLVRRREASTGYWSRLTEVNANSTLLDDLLLEED
TYDYKVIALNNGVPSAPSPVATVVATTNPNPEPLTGEEHYQAKCASCHGDDASGGVVG
VALNTERDLTVMLNTIVTIRMPPGEADNCDQECAEAIGGYIQTTFWNGGEPEPELACDT
VTYGARQLKLLTKAEYQRSVEDLVGIDYNVASGLAEDNIIGYFVNNTTKVVVPTVYDQ
YLTVAEEIAQWSADRNFAGALTCGTNFNQTCANQFVNNFAPKVFRRALSSDEAAAYLA
IANGSATNGDVKAGIQLAMEGLFSSPQFVYRHELGEANPNNNAIDSDAFELTSYEMAT
WLSYTYAGTTPDAIAMQKAANNQLRTDAEIRAEAQRLLEGAGAKQKMGDFVASWLGTD
HIANAPKDASVWPGFDALIPHLQTEIREMFSYVMLEPTESFASVYNANYTFVNGPLAQ
HYGINGVSGNEFQKVTTTDRGGILANGAFMARWGESVESSPIRRSVRVRRRMLCQDQP
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DPPGNVNIGRENAADEFHEALADPTTTNRERYELLTSGETCATCHQEWINPLGFGMED
FTAVGTRRVTDLNGNTIDASGQLYAPENLNDKDVFINFNGTQGLGALLTTLPSAQSCL
PQNLFRYSVGVGVEGLDDNPEGNELVPAERDGYACEVKNLTSTMLEQSPRAMLEGMGS
MQAVRYRKAWAR"
ORIGIN
1 atgaaaaaaa tattcaagat ttcagcgctc tcgetaggtt tetcaattge tggegetgea
61 tctgcagcetg atttgtgcaa tgtaacctac gaageggtaa atagetgggg ctecggtgee
121 cagcaagcegg taaccgttgt aaataacggc cetgctitaa atgectggea gttaagetgg
181 acatttaacg gcagcgaaaa tatagacaac ctatgggatg gegtgctttc gcaaactggt
241 gcgaatgtta ccgttaacaa tgctggetat aacggceagtg ttggtactgg cagteaattt
301 agcettcggtt ttaccgtaag cggttggage gaaaactttc ccacagagtt ttacctaaat
361 ggtgaagcgt gtagtggagce tgttgaccct aatcccaate ctaacccaga gecaactgat”
421 ggcgcetgtgt gggagttaaa ctcagecgat tcagtgttta getttgtaac tgttaaaaaa
481 gagcacgttg ccgaagttca aacgtttact gcctacaacg caacagttga tagecgatggce
541 gttgcaacgc ttgctataga cttaaacagt gcagaaacga acattgatat acgcaacgag
601 cgcttccgea atgtattgtt tgaaacagcet ticcttccta ctetgtacta cagtgttcag
661 ctagatatgg cttcactgtc tgcattggcg gttggcgatg ctcaaacgca aacgcttggt
721 ggcacgctaa cactacacgg tgtacaagca gtggttgagg ctgaagtgtt ggttgttaaa
781 actagcgcta ccgacttaac cgtatcaacg tctaagecta ttttaattaa ggctgecgat
841 tttgatttgg taagcggtgt agagtcttty cgagecettgg ctagtctttc aagtattggt
901 cagacggtac cigtttactt ccgtitagac ttcgatgetg cagacccgea agtaactaat
961 gcggttgcetg ttectgetac teectgeggeg ccaacgtete taactgeaga cttcacagaa
1021 agcagtggta ttgccgegtt gaactggaat gatgcaagcea ataacgaaac cgagttttty
1081 gttcgtegte gtgaagegtc aaccggttac tggtcaagac tgaccgaagt taacgcgaac
1141 agtacttigt tagatgatct tctgitagaa gaagacacct acgactacaa agtgattgca
1201 ttgaacaacg gtgtgccttc tgcgecateg ccagttgeaa ctgttgtage tactaccaac
1261 cctaacccag aaccattgac tggcgaagag cactatcaag ctaagtgcge aagcetgtcac
1321 ggtgatgacg ctagcggtgg tgtagttggt gttgctttga atactgageg cgatttaace
1381 gttatgctga acaccattgt tactcgeatg cctccaggeg aagecggataa ctgtgatcaa
1441 gagtgtgcgg aagcaattgg tggttatatt caaactactt tctggaacgg cggtgageca
1501 gagccagaat tagcttgtga cactgttact tacggtgcete gtcagttgaa getacttace
1561 aaagctgagt atcaacgttc tgttgaagac ttagttggta ttgattacaa cgtagcaagce
1621 ggcttagcag aagataacat tattggttac ttcgttaata acaccaccaa agtggttgtg
1681 ccaacggttt acgatcagta tctcacagta gctgaagaaa tcgegeagtg gtctgetgac
1741 agaaactttg cgggtgcatt aacttgtggc actaacttta accaaacctg tgcgaatcag
1801 tttgttaaca acttcgctcc aaaagtattc cgacgegegc tttetagcga tgaagetgeg
1861 gcttacttgg cgattgctaa cggcagegcet accaacggtg atgttaaage gggtattcaa
1921 cttgcgatgg aaggcttgtt ctcttctccg caatttgtat atagacacga gcettggtgaa
1981 gccaatccaa ataacaatgc tatcgactct gacgegtttg aattaacgtc ttatgaaatg
2041 gctacttggt tgtcttacac ttatgccggt accacaccag atgcaattgce tatgcaaaaa
2101 getgcaaaca atcagttgcg cacagacgeg gaaattcgecg ccgaagetca acgtttgtta
2161 gaaggtgctg gtgcgaagca aaaaatgggt gacttegttg ctagetggtt aggtactgac
2221 cacattgcaa acgcacctaa agatgcttct gtatggectg gtittgatge gttaattccg
2281 catttacaaa ctgaaatacg cgaaatgttc tcgtacgtaa tgttagagec aactgaaage
2341 tttgcttcgg tttacaacgc taactatacc ttcgtgaacg gaccattgge gcaacactac
2401 ggcattaacg gtgtaagcgg taatgaattc caaaaagtaa caactaccga tcgeggtgge
2461 attttggcga acggtgegtt tatggegege tggggtgaaa gtgtagagtc ttcaccaatt
2521 cgtegttctg tgcgegtacg cegtegtatg ctttgtcagg atcaaccaga teccectgge
2581 aacgtaaaca tcggtcgtga aaacgetgca gacgaattce acgaggegtt ggcagatect
2641 actacgacta accgtgagceg ttatgagctg ttaacatcag gtgaaacttg tgctacttgt
2701 caccaagagt ggattaaccce tctcggcettt ggtatggaag atttcactge ggttggtacg
2761 cgtcgtgtga cggatctaaa tggcaatact attgatgcaa geggtcaatt gtacgcgceca
2821 gaaaacctca acgataaaga cgtctttatt aactttaacg gtactcaagg tttaggtgcg
2881 ttactgacta ccttgccaag tgegceagtct tgtttgccac aaaacttgtt cegttattce
2941 gtgggcgttg gtgtagaagg gttggatgat aatccagaag gcaacgagct agttcctgea
3001 gaacgggatg gctatgcctg tgaagttaaa aacctgacga gcactatgtt agagcaaagt
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3061 ccgcgagcaa tgetggaagg catggattee atgcaagegg tacgttaceg caaagcgtgg
3121 gegegttaa
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LOCUS NZ_AABI02000007 2802 bp DNA linear BCT 23-SEP-2003
DEFINITION Microbulbifer degradans 2-40 Mdeg_8, whole genome shotgun sequence.
ACCESSION NZ_AABI02000007 REGION: 111940..114741
VERSION NZ_AABI02000007.1 GI:28878295
KEYWORDS WGS.
SOURCE  Microbulbifer degradans 2-40
ORGANISM Microbulbifer degradans 2-40
Bacteria; Proteobacteria; gamma subdivision; Alteromonadaceae;
Microbulbifer.
REFERENCE 1 (bases 1 to 2802)
AUTHORS NCBI Microbial Genomes Annotation Project.
TITLE Direct Submission
JOURNAL Submitted (17-JUN-2004) National Center for Biotechnology
Information, NIH, Bethesda, MD 20894, USA
COMMENT  On Mar 7, 2003 this sequence version replaced gi:23027895.
Protein-coding genes were predicted using GeneMark program (kindly
provided by M. Borodovsky). Functional annotation is based on CDD
(Conserved Domain Database) and COG (Clusters of Orthologous
Groups) assignments, it has not yet been subject to manual review.
DNA sequence and predicted proteins are available for BLAST at
http://www.ncbi.nim.nih.gov/sutils/genom_table.cqi.
URL -- http://www.jgi.doe.gov
Contact: Paul Richardson
microbes@cuba.jgi-psf.org.
COG assignment was automatically updated on Sep 23, 2003.
FEATURES Location/Qualifiers
source 1..2802
/organism="Microbulbifer degradans 2-40"
/mol_type="genomic DNA"

Istrain="2-40"
/db_xref="taxon:203122"
gene 1..2802
/gene="Mdeg1781"
CDS 1..2802

/gene="Mdeg1781"

/codon_start=1

ftransl_table=11

/product="COG4625: Uncharacterized protein with a

C-terminal OMP (outer membrane protein) domain”

{protein_id="ZP_00066396.1"

/db_xref="Gl:23027971"

/db_xref="COG:COG4625"
ftranslation="MYPLPFNSKIVISLGAMTLALATQQAQALSCTVSADSWNSGYTA
NVTVVNDSSYSINSWDVTLGFNQPPSVSAGWNANVSTVGTTVMASNVGYNGNLSPGQS
TSFGFQGAHNGNFELPSCAGGMTSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS
SSSNSSSSSSSSSSSSTSSSSGSGGANTVTIELENLSGQNGFSPFSVQNDSSASGGQY
IVWPNNGDQLLSGASDGQSGTLAVSFELSQTANVSFDIRASLANGNDDSFYYKLDSGV
WSTQNNTSTSGFETLSPTTFNGVSAGVHTLYIQRREDGAKLDSLSLTASVGNIISSHA
NSSSSSSSSGSSSSSSSSSSSGGNELVIAINAGGGATSLDGVYNFVADVHSLGGSTGST
TDSIAGATSSTLYQTERYGSYSYAVPVTNATYSLKLHFAEIYHTEAGARSFNLAVEGQ
QEMASVDLYSLSGHDGAYTYEVNDFPVDDGEVTISLESLTDNGTLSGFELSSSDGGEY
VEPTPIPTPEPGEGGRYRVIHTTDMGADPDDEQSLVRQLVMANEYDLEGIITTTGCWK
KSTSNTAYVDRILNAYSQAYPNLSKHAEGFPTPAYLDSINVMGQRGYGMGDVGSGKDS
AGSNLIIAAVDKDDPRPVWATCWGGCNTIAQAVWKVQNTRSQAQLDAFISKLRVYDIL
GQDNAGTWLAKNFPNLIYIRARSVYSWQPSDSYLDNHIQSHGALGAVYPNRRYATEGD

TPAFLHMANPGLNDPSVVSMGGWGGRFPSKQAGVRGMSCMSGEDAVYDTYYMYTENGE
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SIKRWSTAIHNDFQARMDWAIESNYSAANHHPVPVVNNDANEAVMYLNASAGSTVSLD
ASGSSDPDGDSLNYSWSHYGEADSYSGSVSISNSSSASANVQIPSNAGGKDIHILLTL

RDNGSPNLYAYRRVVINVQ"
gene complement(330..656)
/gene="Mdeg1782"
CDS complement(330..656)

/gene="Mdeg1782"
/codon_start=1
ftrans!_table=11
/product="hypothetical protein"
Iprotein_id="ZP_00066397.1"
fdb_xref="Gl:23027972"
ftranslation="MYWPPLALLSFCTLNGEKPFWPLKFSSSIVTVLAPPLPEEELVL
ELDELLLELEELEELEELEELEELEELEELEELEELEELEELEELEEDDEVIPPAQEG
NSKLPL"
ORIGIN
1 atgtatccct tgccatttaa ttcaaagata gttatttcge ttggtgcaat gacgetegeg
61 ctggcgacge agcaagctca ggegcttagt tgtacggttt cggccgacag ctggaatage
121 ggttatacgg ccaatgtaac agttgtcaac gatagtagtt acagtattaa tagttgggac
181 gttacgcttg gttttaatca gccgecaage gtgagegeceg gttggaatge gaatgtgtet
241 actgtiggca ccacagtcat ggccagcaac gtgggttaca atggaaactt gtcgcceggg
301 cagtctacat cctttggttt tcagggggcet cacaacggcea attttgaatt gecttcttge
361 gctggaggta tgacttcate atcctettct agttcttcta gttcttctag ttcttctagt
421 tcttctagtt cttctagttc ttctagttct tctagttctt ctagttcttc tagttcttet
481 agttcttcta attcttctag ctcgagcage agcetegtcga gttctagtac cagetettet
541 tccggcageg ggggegctaa tacagtgact attgagctag agaatttgag cggeccagaat
601 ggcttttcac catttagcgt gcagaatgac agtagtgcca gtggeggeca gtacategtt
661 tggcccaata atggtgacca actgctaage ggagectceg atggccaate tggtactttg
721 gcagtgtcgt ttgaattgtc gcaaacggca aatgtgtect tcgatataag agegagcettg
781 gcaaatggca atgatgattc gttttattac aaacttgact ctggtgtttg gagtacccag
841 aacaacactt ctaccagcgg ttttgaaact ctctcgecaa ctacctttaa cggagtgtet
901 getggtgttc atactcttta tattcagcge cgagaagatg gagctaagct cgatagtctg
961 agccetgactg cctetgtgag caatattatc agcagccatg ctaatageag ttetagttct
1021 tcttccageg getcaagtte gtctagcetet tettccagtt caagtgotgg taatgageta
1081 gtaattgcta taaacgctgg gggcggtgce acatctctag atggtgtgaa ttttgtaget
1141 gatgttcatt cattgggegg ctecaccggt tccaccaccg acagceatcge aggegctact
1201 agcagtactt tgtatcaaac agagcgcetac ggcagetaca getacgetgt teccgtaact
1261 aatgccactt attcgttaaa getgeatttt gctgagattt accatactga agcgggagec
1321 cgctcgttta atcttgetgt ggaaggtcaa caggagatgg ctagtgtaga tctgtattca
1381 ctgtcagggc acgatggtgce ttatacctac gaggtgaatg atttcccggt ggatgatgge
1441 gaggttacga titcgcttga atcacttace gataacggcea cgcettagtgg tttcgagett
1501 tectectetg acggtggtga atatgtggaa ccaacaccta tacctacgec agagecgggt
1561 gaaggcggtc gttaccgagt gattcacace acggatatgg gggcagaccce agacgatgag
1621 cagtcgttgg ttcgccagtt ggtaatggce aacgagtatg acctagaggg cattattacg
1681 acaacaggtt gttggaaaaa atccaccagt aacacggcct atgttgacag gatcctcaac
1741 gcctacagce aggcatatce caatttgage aagcatgegg aaggattece aactceggeg
1801 tatctggatt ccattaatgt gatggggcag cgtggctacg gtatgggtga tgtcggetct
1861 ggcaaagact ctgccgggte caacctgatt attgctgcag tggataaaga tgatccacgt
1921 cctgtatggg caacttgttg gggtggatgt aatactattg ctcaggcagt gtggaaagtg .
1981 caaaacacgc gctcgcaage geaattggat gettttatca geaagttacg tgtatacgat
2041 attctcggge aagacaatgc gggceacttgg ctggctaaaa actttccaaa ccttatctac
2101 attcgcgege gatctgttta cagetggeaa cectetgata gttatctgga taatcacatt
2161 cagagtcacg gtgcactggg tgctgtatac ccaaatcgtc gatatgcaac agagggggat
2221 acaccagcat ttctgcatat ggctaatccg ggattgaacg acccatcagt ggtttccatg
2281 gggggctggg gtgggegtit cectagcaaa caagetggtg tacgtggtat gtegtgeatg
2341 agtggtgaag atgccgtcta cgatacctac tacatgtata ctgagaatgg cgaatccatt
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2401 aagcggtgga gcactgcaat tcacaacgac tttcaggcac gtatggattg ggccattgag
2461 agtaactatt ctgcagcgaa ccaccaccca gtaccegttg ttaataatga tgctaacgag
2521 gcagtaatgt atctcaatgc gtctgegggt tegacagttt cgctggatge tageggeteg
2581 agtgacccgg atggagatag ccttaattat tcgtggtcte actacggcga ageggattct
2641 tacagtggtt ccgtgagcat tagtaatagt agttcagcca gegcecaatgt tcagattecg
2701 tcgaatgctg gtgggaagga tatccacatt ttgctaacce tgegtgataa cggttccect
2761 aacctctatg cctaccgeeg cgtggttatt aacgtgcaat aa
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LOCUS  NZ_AABI02000004 1755bp DNA linear BCT 23-SEP-2003
DEFINITION Microbulbifer degradans 2-40 Mdeg_4, whole genome shotgun sequence.
ACCESSION NZ AABI02000004 REGION: 257640..259394
VERSION NZ_AABI02000004.1 GI:28878298
KEYWORDS WGS. -
SOURCE  Microbulbifer degradans 2-40
ORGANISM Microbulbifer degradans 2-40
Bacteria; Proteobacteria; gamma subdivision; Alteromonadaceae;
Microbulbifer.
REFERENCE 1 (bases 1to 1755)
AUTHORS NCBI Microbial Genomes Annotation Project.
TITLE Direct Submission
JOURNAL Submitted (17-JUN-2004) National Center for Biotechnology
Information, NIH, Bethesda, MD 20894, USA
COMMENT  On Mar 7, 2003 this sequence version replaced gi:23027141.
Protein-coding genes were predicted using GeneMark program (kindly
provided by M. Borodovsky). Functional annotation is based on CDD
(Conserved Domain Database) and COG (Clusters of Orthologous
Groups) assignments, it has not yet been subject to manual review.
DNA sequence and predicted proteins are available for BLAST at
http://www.ncbi.nlm.nih.gov/sutils/genom_table.cgi.
URL -- http://www jgi.doe.gov
Contact: Paul Richardson
microbes@cuba.jgi-psf.org.
COG assignment was automatically updated on Sep 23, 2003.
FEATURES Location/Qualifiers
source 1..1755
lorganism="Microbulbifer degradans 2-40"
/mol_type="genomic DNA"

Istrain="2-40"
/db_xref="taxon:203122"
gene 1..1755
/gene="Mdeg1152"
CDS 1..1755

“/gene="Mdeg1152"
/codon_start=1
/trans|_table=11
/product="COG0724: RNA-binding proteins (RRM domain)"
/protein_id="ZP_00065777.1" ,
Idb_xref="Gl1:23027322"
/db_xref="COG.C0OG0724"
/translation="MRCVLVKNYQIIKLKNYSHHVCWRKFMSTQGKPCLKKLWPALAL
AAAVASPNAFSACEYVVSNQWDSGYSATIKIHNDTNSTINGWNVNWQYSGDNRVTNLW
NAAYVGSNPYSASNLSWNSTVGAGQTIEFGFQGAKNGGSAEVPVVTGDVCSGGGSSSG
SSS55585SSTGSSTSSSSSSSSSSSTGGSTSSSSSSSSTGGNGGAQQCNWYGEIRPL
CNNQDSGWGWENQQSCIGRDTCSNQSGNGGIIGGSSSSSSSSSTGSSSSSSSSSSSSS
SSSSSTSSSSSSSSSTSSSSSSSSSSSSSSSTSSSSSSSSSSSSSSSSSTSSSSSSSS
SSS85SSSSSSSSSSSSSSGGGVIFSADFESDSDSTQPAGWDNFIGWRQNGPNPNGST
FALVESGRAHSGNNAVHFSGGASPAMIARALPADLDTLYVRAWVYMTRQLGMNPGDNH
ETLIALRGSAGNANNEVRFGEIKGVIGTNEVPSDNIAPTMASWGGGPAYASDTWHCIE
VAFLSQPAYDTVNAWVNDALVHTIDEGSDWNNGALEADWLSNKYVELAFGWHSFSGND

VDVWMDDIVVSTTPIGCD"
gene complement(378..572)
/gene="Mdeg1153"
CDS complement(378..572)

Igene="Mdeg1153"
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/codon_start=1
/trans|_table=11
/product="hypothetical protein"
/protein_id="ZP_00065778.1"
/db_xref="Gl.23027323"
/translation="MEPPVELLEELLEELLVELPVELLDEELDDEPEELPPPLHTSPV
TTGTSALPPFLAPWKPNSIV"
ORIGIN
1 gtgcgotgtg tattagtaaa aaattatcaa ataataaaat taaaaaatta tagccatcat
61 gtttgctgga gaaagtttat gtcaacccaa ggtaaacctt gtttaaaaaa attgtggccg
121 gcgttagegce ttgetgetge tgtagetagt ccgaacgcat tttctgegtg tgagtatgtt
181 gtatccaatc aatgggattc agggtattcg gcgactatta aaattcataa cgatacaaat
241 tcaaccatta atggttggaa tgtgaattgg caatatagcg gcgataaccg cgtaaccaat
301 ttatggaatg cggcgtatgt aggtagtaac ccatactctg caagtaacct ttcgtggaat
361 agcaccgttg gtgccggtea aactatcgag tttggtttcc agggggecaa aaacggegge
421 agtgccgaag tgccegttgt tacgggtgat gtgtgtagtg gtggtggceag ttettetggt
481 tcatcatcta gctcttcate gagtagctct acaggtagtt ctacaagcag ttcttcaagt
541 agctcttcaa gtagttccac aggcggttce acaagcagtt catcaagcetc gtettctace
601 ggtggcaatg gtggtgcaca gcaatgcaat tggtacggtg aaattcgece actgtgtaac
661 aatcaagata gcggctggag ttgggaaaat cagcaaagcet gtatcggtcg cgacacctgt
721 tccaaccaaa gtggcaatgg cggtataatt ggcggtagtt ctictagetc gtccagttct
781 tcaaccggtt catcgagcag ctcttcgagt tcttcgtcaa getcatccag ctcttetagt
841 tcaacgtcaa gctcatccag cicttctagt tcaacgtctt caagttctte gtcgagttca
901 tcatctagct cttcaagttc tacaagtage tcgtcgtett cgtctagete atcgagtagt
961 tcttcaagca gttcgacgtc tagcagtagt tettcatctt cgagcetcetag cagtteatct
1021 agctcttcaa geagttcttc tagtagctcet tettcaagtg gtggeggtgt tatttttage
1081 gcagacttcg aaagcgatag cgatagtaca cagccagcag gttgggataa ttttattgge
1141 tggcgtcaaa acgggccaaa cccaaatggt tegacatttg cgttggtgga atcaggtcge
1201 gcacacagtg gtaacaacgc tgtgcacttc agtggtggeg caagcccage tatgattgct
1261 cgcgctttge ctgcagattt agatacttta tatgtgcgtg cttgggtgta tatgactcge
1321 caattgggta tgaaccccgg tgataaccat gaaacgctca tegecttgeg tggetetget
1381 ggcaatgcaa acaacgaagt gegttttggt gaaattaaag gggtaattgg tactaacgaa
1441 gtaccgagcg ataacattge acctactatg gcaagctggg gtggtggece tgcctatgeca
1501 tcagatactt ggcattgtat cgaagtggcea tttttatcge agccagcegta cgacactgta
1561 aatgcatggg ttaacgacgce gcttgtacat actattgatg aaggctctga ctggaacaat
1621 ggtgecttag aggcggattg gttaagtaat aaatacgtag agctagectt cggctggeac
1681 agctttagcg gcaacgatgt agatgtatgg atggatgata tegttgtatc cacaacccca
1741 atcggttgcg actaa
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LOCUS NZ_AABI02000004 2367 bp DNA linear BCT 23-SEP-2003
DEFINITION Microbulbifer degradans 2-40 Mdeg_4, whole genome shotgun sequence.
ACCESSION NZ AABI02000004 REGION: complement(138007..140373)
VERSION NZ_AABI02000004.1 GI1:28878298
KEYWORDS WGS.
SOURCE  Microbulbifer degradans 2-40
ORGANISM Microbulbifer degradans 2-40
Bacteria; Proteobacteria; gamma subd|v1$|on Alteromonadaceae;
. Mlcrobulblfer
REFERENCE 1 (bases 1 to 2367)
AUTHORS NCBI Microbial Genomes Annotation Project.
TITLE  Direct Submission
JOURNAL Submitted (17-JUN-2004) National Center for Biotechnology
Information, NIH, Bethesda, MD 20894, USA
COMMENT  On Mar 7, 2003 this sequence version replaced gi:23027141.
Protein-coding genes were predicted using GeneMark program (kindly
provided by M. Borodovsky). Functional annotation is based on CDD
(Conserved Domain Database) and COG (Clusters of Orthologous
Groups) assignments, it has not yet been subject to manual review.
DNA sequence and predicted proteins are available for BLAST at
http://www.ncbi.nim.nih.gov/sutils/genom_table.cqi.
URL -- http://www.jgi.doe gov
~ Contact: Paul Richardson
microbes@cuba.jgi-psf.org.
COG assignment was automatically updated on Sep 23, 2003.
FEATURES Location/Qualifiers
source 1..2367 -
forganism="Microbulbifer degradans 2-40"
/mol_type="genomic DNA"

Istrain="2-40"

/db_xref="taxon:203122"
gene 1..2367

/gene="Mdeg1069"
CDS 1..2367

/gene="Mdeg1069"
/codon_start=1
ftrans|_table=11
/product="hypothetical protein"
Iprotein_id="ZP_00065695.1"
Idb_xref="Gl:23027240"
ftranslation= "MFTRITFMLINKARGRLAAAMLATAASAWGSTALAECSYQVTNN
WGSGFTAAIRITNTQTSSINDWQVSWTYENNTLVNAWNANVSGNYTATNMGWNGSLTS
GQSVEFGLQGTTTGGVVEIPLLTGNVCNSNTSSSSSSSTSSASSSSSSSGAAAVNLAG
IANASTSYVSAWETLAAVNDGNTPANSNDKSNGAYGNWNNPNSIQWVQYDWPQNYTLS
STQIYWFDDNGGVLVPDVAYIEYWSNGTWVKVGDVPRQENTFNTLNLNNIVTNRLRVS
ISNTLQSTGILEWRVEGTEPSGSSSSSSSSSSSSSTSSSSGGPEQCDAYVWPEYEPNL
NYDFRQDYADINPEEFEVFLGCDPSQVAGVKTSGWYAFIWGHNRNPAITDEDIDRVLA
NLNEDMAYARGEMGWPPDKLPQEGYYSNVYLYGSGLCTDNAANTERGGWQSSIAGYPM
VLLSYYPVITPSERGGITHEAIHTIMASMGNKAAWFNEGGNTWLQMNMEASRVGDYGV
GFLDGAPFLAPHMPIENYSGWLQDGSFGGPNAEGVHRELNGQQIATWRDYLGGHQYNS
VFSHFLAQYVSSGANAWIWKNGPYNHILASLAAGLGDDQTRHLIMQYRARQAMVDFGP
WTNGFKQPINNNWQRTIGAEETAAGKWMEPEPHQLTFYAATSQEGNTLIPAQNTLPGW
SGANQIPLQVTGNKVRVDFEPFGNNMRLQLAYRAQDGSAVYSQPIESGEACLTLEKTP
KNGVVVAIVSNTDYTYAGDETRKQKYDYRVHIQEGVSGTASLYSKHYE"

ORIGIN

1 atgtttacga ggattacctt tatgttaatt aacaaagcga gaggtcgett agctgcagea
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61 atgttagcca cagcagcecte agettggggt agcacggctc tagcecgagtg cagcetatcaa
121 gtcacaaata attggggcag cggatttact gccgcecattc gcatcactaa tacccaaacg
181 agtagtatta atgactggca agttagctgg acgtacgaaa ataatacact tgtaaatgct

241 tggaacgcga atgttagcgg caattacacc gctacaaaca tgggctggaa tggctcactt
301 acctcgggcce aatctgtcga gtttggectg caaggcacca caactggegg tgtgattgaa
361 atcccccttt taaccggtaa tgtgtgcaac tcaaatacaa gtagtagctc ttctagtagt

421 acaagttcag cctcaagttc aagttcgagt tccggegetg ccgeagtaaa tetegetggt

481 atagccaatg cgagcacttc ctatgtttct gcatgggaaa cattggcage agtgaatgat

541 ggtaacaccc cggccaattc caacgacaag tccaacggag cttacggcaa ctggaacaat
601 ccaaattcga tacagtgggt acagtacgat tggccacaaa actatacgtt atcctcaacg
661 caaatatatt ggtttgatga taatggcggc gtactggtac ccgatgttgc ttacattgaa

721 tattggagca atggcacatg ggtaaaagta ggtgatgtac cgcggcaaga aaatacattt
781 aacacgctaa atttaaacaa tattgttaca aaccgcctac gtgtttctat aagcaacaca

841 ttgcaatcta caggcatact ggagtggcge gtagagggaa cagagccaag cggcagctca
901 tctagcagca getcaagcte atcatccage tcaacgtcta gtagtagtgg cggaccagaa
961 cagtgtgatg cgtatgtgtg gcccgaatac gagccgaatt taaattacga ctttagacag
1021 gactacgcag atataaaccc cgaagaattt gaggtatttt taggttgcga cccaagccaa
1081 gttgcaggtg ttaaaacttc tggctggtac gegtttattt gggggceataa tcgcaaccee
1141 gcaattaccg atgaagatat agatagagta ttggccaatt taaatgaaga tatggcatac
1201 getegeggeg aaatgggetg gecaccegat aagcttecte aggaaggcta ctacageaat
1261 gtgtatttgt acggctctgg tttatgtacc gataacgcag ccaataccga gegaggtgge
1321 tggcaaagta gcattgcegg ctaccceatg gtactgettt cgtattacce agtaataaca
1381 cctagcgage geggtggtat aacccacgaa getatccaca ctattatgge ttcgatggga
1441 aacaaagctg catggtttaa cgaaggcgge aacacttgge tacaaatgaa tatggaggea
1501 tetcgegttg gggattatgg cgttggcttt ttagatggty cecectttit agegeegeac

1561 atgccaatcg aaaattacag tggttggcta caagatggct ccttcggtgg gecgaatget
1621 gaaggcgtac accgggaatt aaatggtcag caaatagcaa cttggcgaga ttacttagge
1681 ggccatcaat acaactctgt gttttctcac tttttagcge aatatgtttc tagcggtgea

1741 aatgcgtgga tatggaaaaa cgggccatat aaccatattc tcgecteget ageageggge
1801 ttgggcgacg accaaactcg ccacttaatt atgcaatace gcgcacggea ageaatggtt
1861 gattttggcce ctiggacgaa tggatttaaa caaccaatca ataacaattg gcaacgcacc
1921 attggtgcag aagaaaccgc tgctggcaaa tggatggage ctgaacceca tcaattaacg
1981 ttttatgctg caacaagcca ggaaggtaat actttgatac cagcacaaaa tacattgecg
2041 ggctggtctg gtgccaatca aataccatta caagtaaccg gcaacaaagt gcgtgttgat
2101 tttgaaccat tcggcaacaa tatgcgcttg caattagect atcgegeaca agacggttca
2161 gcggtataca gccagectat agaaagtgge gaagcgtgct taacactaga aaaaacaccc
2221 aaaaatggcg tagtggtgge aattgtatcc aacaccgatt acacctacge aggggatgaa
2281 actcgcaaac aaaaatacga ttacagagtg catattcaag aaggcgtaag cggtacggca
2341 tcactttata gcaagcacta tgaatag
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LOCUS  NZ_AABI02000006 2364 bp DNA linear BCT 23-SEP-2003
DEFINITION Microbulbifer degradans 2-40 Mdeg_6, whole genome shotgun sequence.
ACCESSION NZ AABI02000006 REGION: 67047..69410
VERSION NZ_AABI02000006.1 Gl:28878296
KEYWORDS WGS.
SOURCE  Microbuibifer degradans 2-40
ORGANISM Microbulbifer degradans 2-40
Bacteria; Proteobacteria; gamma subdivision; Alteromonadaceae;
Microbulbifer.
REFERENCE 1 (bases 1 to 2364)
AUTHORS NCBI Microbial Genomes Annotation Project.
TITLE Direct Submission
JOURNAL Submitted (17-JUN-2004) National Center for Blotechnology
Information, NIH, Bethesda, MD 20894, USA
COMMENT  On Mar 7, 2003 this sequence version replaced gi:23027577.
Protein-coding genes were predicted using GeneMark program (kindly
provided by M. Borodovsky). Functional annotation is based on CDD
(Conserved Domain Database) and COG (Clusters of Orthologous
Groups) assignments, it has not yet been subject to manual review.
DNA sequence and predicted proteins are available for BLAST at
http://www.ncbi.nim.nih.gov/sutils/genom table [ofe]}
URL -- http://www.jgi.doe.qov
Contact: Paul Richardson
microbes@cuba.jgi-psf.org.
COG assignment was automatically updated on Sep 23, 2003.
FEATURES Location/Qualifiers
source 1..2364
forganism="Microbulbifer degradans 2-40"
/mol_type="genomic DNA"

Istrain="2-40"
/db_xref="taxon:203122"
gene 1..2364
/gene="Mdeg1448"
CDS 1..2364

/gene="Mdeg1448"

/codon_start=1

ftrans|_table=11

/product="COG4880: Secreted protein containing C-terminal

beta-propeller domain distantly related to WD-40 repeats"
/protein_id="ZP_00066068.1"

/db_xref="G1:23027630"

ldb_xref="COG:COG4880"
/translation="MLRKLNFILAPLGMVLGVNTYADVSCAVSGSVWNNGYVANVAVT
NAGESLQEGWSVALLFDNTPTINNSWSAELAVDGNVLTASNVAWNANLAAGQSAHFGF
VGSYSGEFELPECFVGALDDDTALEDYLKQGVHNHLNLRIANSASGSSSSSSSSGASS
SSSSSSASSASSTSSGSPVAEPDTQPDDITNTQEDGVDEADIIESDGNHFFVVRSSLY
FTGTSSSTSGSSSSSASSSGSGGYGDYTQGVLIEAYSKDSAAGTTQHVGQVTLPYEEN
YLHVSGAYFRKTPQGNRLAIVSNTRESQPYYWSYGYGYYPYYQISNKVAISVANIDTP
ELMDEAERITFDGDLVSSRRIGSKLYIASRYSPNLNRLGFDFSSSASNEENAQRLDEA
PLADLLPHVYDENGVGTPLVTAADCTVPEWPESVDVYAGSLLVITQIDLDNNLAISSR
CLPASATE!IYSSADAIYAFSNAFYAGVKVHKFTLKNDAQESEISYKGSVKLPGFIACS
NQSYCFGEQDGALRVLYRVSNYSDATPYRIAVIKQSPSSAEGLDIIATLPNAERPASI
GKPGEIVYAMRSFGDHAYVVTFDRIDPLYAIDFSNPADPYIAGELEVTGVSDYLHPVG
ENLLLGVGRDAIFDEARNLTWFQGVKVELFDVSDPTNLRSLGSEVIGKRESSTTLSFD
ARGIAFSHDENGIRFAIPVKMHDKPIGPANTDALNQYYSWTHTGLYVYQIETQPNTDA
SLSRLGILKTDIGEASVRYDRGVIDGDAVYYLHNYHMFSSLINYLAQ"
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ORIGIN

1 atgttacgga aattaaattt tattttagcg ccgettggta tggtgttagg cgttaacace

61 tatgcggatg tgtcatgege tgtttctgge agegtgtgga acaatggcta tgtagetaat

121 gttgcagtta ctaacgcggg tgaatctctg caagagggtt ggagtgttgc tttgttgttc

181 gataacactc caactataaa caatagttgg agtgcggage ttgctgtaga cggtaatgtg
241 ctaaccgcga gtaatgtggc ttggaacgct aatttggcag cggggcaate tgctcatttt
301 ggttttgttg getcatattc aggtgagttt gaattgcctg aatgtttcgt tggegeacta
361 gatgatgaca ctgcactcga agattattta aaacagggceg tgcataatca tttaaattta
421 cgcattgcaa attcggcegte tggttcatct agetettcga getctteegg tgegtecagt
481 tcttccagtt catccagtgce ttctagegea tecgagtacat cttctggttc gecegtggee
541 gagcccgata ctcagectga tgatattace aatacccaag aagatggegt ggatgaggeg
601 gatataattg aatccgacgg taaccacttc tttgtggtge gttcttcttt atattttace
661 ggcactagct catcaacctc tggctctagt tctagttcgg cttcatctag cggttcaggt

721 gggtatggcg attacacaca gggagtgttg attgaagcct acagtaaaga ttcagcagcec
781 ggaacaactc aacatgtggg gcaggtgacg ttgccctatg aagaaaatta tcttcacgtt
841 tctggtgctt actttcgcaa aacaccgcaa ggcaatagat tagctattgt aagtaacacc
901 agagaatcac agccttatta ttggagctat gggtatggtt attaccccta ttatcaaatt

961 tctaataagg tagctatttc tgttgctaat attgatacce ctgaattaat ggacgaggea
1021 gagcgaatta ctittgatgg tgatttagta tcgagcagac gtattggtag caaattatat
1081 attgccagcc gttatagcce gaacctaaat cgtttagggt ttgatttttc tagcagegeg
1141 agcaatgagg aaaatgcaca gegtttagat gaagcgcecc ttgeggattt attgccacat
1201 gtttacgacg aaaatggcgt aggtacgcct ttggttactg ctgctgactg caccgtaccg
1261 gagtggccag aaagcegtgga tgtatatgce gggteactgt tggttattac tcaaattgac
1321 ttggataata acttagcaat tagctcgegt tgtitacctg cttcggcaac agaaatatac
1381 agttctgcgg atgcaattta tgctttctcc aatgeatitt atgctggggt aaaagtgeat
1441 aaattcacat taaaaaatga tgcccaagaa agtgaaatta gctataaggg tagtgttaag
1501 ttgcegggtt ttatagettg cagtaatcaa tcttattgct ttggcgagea agacggggea
1561 ttgcgegtit tgtatagagt gtccaattac agtgatgcta ctecctatcg tattgeggta
1621 attaagcaat cgccaagcetce tgcagaaggt ttagacatta tagctacctt gecaaatget

1681 gaacgccceag cetctattgg taagccggge gagattgttt atgecatgeg tagttttggt

1741 gatcacgctt acgtcgttac tttcgataga attgaccegt tatatgetat tgatttctct
1801 aacccagcag acccttacat tgccggtgag cttgaggtta ctggtgtgte tgattactta
1861 catccagtgg gggagaattt attgttgggc gtgggccgag atgcaatatt cgacgaageg
1921 cgcaatitaa cttggtttca gggtgttaaa gtggagctgt ttgatgtgag tgaccctaca
1981 aacctgcgea gettaggeag tgaagtaata ggtaagegeg agtcgtcaac gacacttagt
2041 tttgatgccc gtggtattge atttagccat gatgaaaacg gtattegttt tgctattcet
2101 gtgaaaatgc atgataagcc aattggaccg gcaaataccg atgcgttaaa ccaatattat
2161 agttggaccc atacggggtt gtatgtttac caaatagaaa cgcagccaaa caccgatgct
2221 agtttgtcte gcttaggtat actaaaaact gatatcggcg aggccagtgt gegetatgat
2281 cgtggcgtaa ttgatggtga tgctgtttac tatttgcata attaccacat gttttcgage
2341 ttaatcaatt atttggcgca atag
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LOCUS  NZ_AABI02000040 2046 bp DNA linear BCT 23-SEP-2003
DEFINITION Microbulbifer degradans 2-40 Mdeg_40, whole.genome shotgun
sequence.
ACCESSION NZ_AABI02000040 REGION: 9019..11064
VERSION NZ_AABI02000040.1 Gl:28878262
KEYWORDS WGS.
SOURCE  Microbulbifer degradans 2-40
ORGANISM Microbulbifer degradans 2-40
Bacteria; Proteobacteria; gamma subdivision; Alteromonadaceae;
Microbulbifer.
REFERENCE 1 (bases 1 to 2046)
AUTHORS NCBI Microbial Genomes Annotation Project.
TITLE Direct Submission
JOURNAL  Submitted (17-JUN-2004) National Center for Biotechnology
Information, NIH, Bethesda, MD 20894, USA
COMMENT  On Mar 7, 2003 this sequence version replaced gi:23029901.
Protein-coding genes were predicted using GeneMark program (kindly
provided by M. Borodovsky). Functional annotation is based on CDD
(Conserved Domain Database) and COG (Clusters of Orthologous
Groups) assignments, it has not yet been subject to manual review.
DNA sequence and predicted proteins are available for BLAST at
http://www.ncbi.nlm.nih.gov/sutils/genom_table.cgi.
URL -- hitp:/iwww.jgi.doe.qov
Contact: Paul Richardson
microbes@cuba.jgi-psf.org.
COG assignment was automatically updated on Sep 23, 2003.
FEATURES Location/Qualifiers
source 1..2046
/lorganism="Microbulbifer degradans 2-40"
/mol_type="genomic DNA"

Istrain="2-40"
/db_xref="taxon:203122"
gene 1..2046
" Igene="Nideg3624"
CcDS 1..2046

/gene="Mdeg3624"

/codon_start=1

ftrans|_table=11

/product="hypothetical protein”

/protein_id="ZP_00068207.1"

/db_xref="Gl:23029911"
translation="MRISTAITQFLIVIATLILAACSGSGGGANSGGSNPGASSSSSS
SSSSSNSSSSSTSSSSSSGGSSGAAVSLPSTIAAMDFVAAYDTDNANSGDCGNGPVDM
QTSTDTQGAACTVGWTKAGEWLAYDVSVAVTQKMDIVFRVATNQNSRALKVQLNNKTL
GVLNVSGTAFDEWQTVSLKDIEIPAGTHQLKLVWMTGAINVNTLSFTAHSAYGQTTNL
WGSNGAEHDPSGVLSDWSYAGYHWGEEEPPVKSPTINVVTDHGAIADDDSDDSAAFIA
ALTAANNGDVVYVPEGRFILTQVLSIPNGVVLQGAGSELTTLYIPTNLNEATGIDPSF
TGGFIEMKGSSSDGSKLSTITAAAARGSNQITVESVAGLTVGDWVQIQQTDVNGNFLL
EALYAGYTAGLSDYSNLVNDAELEFFSRITNISGNTLTLERPLPITVSPNYMAELHSV
SVAYGEVGFEGMTLEFPETTYPGHFNELGYNGIDMRAQHSWVRDVVVKNIDYGINLRG
SHFVSILDFTVINTNDRSGHHGISVGSSTDCLIRGFDIQAELVHDLTVEWYAYGNVFT
QGRGKNITLDHHRAAAYANLFTQIDLGEATRAWKTGGRSDRGYKTAVYSTFWNMTAEQ
AIDWPANDFGPRMVFMGLTMDGSHSSVLDWVVEDISADDIYPPNLWLSQREKRLGRQ"

gene complement(24..224)
/gene="Mdeg3625"
CDS complement(24..224)
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/gene="Mdeg3625"

fcodon_start=1

ftrans|_table=11

Iproduct="hypothetical protein"

/protein_id="ZP_00068208.1"

Idb_xref="Gl:23029912"

Itranslation="MLGSDTAAPDEPPLEDDELVLLELLLDEEDEELELELAPGLEPP

EFAPPPEPLQAARISVAITIRN"

ORIGIN
1 atgcgtattt ctactgctat cactcaattc ctaattgtaa ttgctacact tattctaget

61 gectgcagtg getcgggegg aggggegaat tetggtgget ctaatcctgg tgctagttet
121 agctccagtt cticgtcettc ttcatctaat agcagttcga gtagcactag ttegtegtce
181 tctagtggtg gttcatccgg tgcegeggta tegeteccaa geactattge cgeaatggat
241 tttgtcgcag cttacgatac agacaacgca aattcaggtg attgtggtaa tggcccetgte
301 gatatgcaaa cgtcaaccga tacgcaaggt gcggectgca cggtaggttg gacaaaaget
361 ggcgagtggt tggcttatga tgtgagtgtt getgttaccc aaaaaatgga tattgtgttt
421 cgtgttgcta ctaaccaaaa ctcacgtgcc ttaaaagtac agctaaataa caaaacattg
481 gotgtgttaa atgtttctgg tacagegttt gatgaatgge aaactgtatc gctaaaagac
541 atagaaatic ctgcaggcac gcatcaatta aaactcgtgt ggatgaccgg ggcaataaac
601 gtcaatacce ttagttttac cgcgcacage gectacggee aaactaccaa tttgtgggge
661 agtaacggtg ccgaacacga cccgagegge gigttatetg attggtetta tgctggttat
721 cactggggtg aagaagagce gecggtaaaa tcgccaacca ttaatgtggt taccgatcac
781 ggtgcgatag ccgatgacga tagcgacgat agcgctgcegt ttattgctge attaaccgca
841 gcaaataatg gtgatgtagt ttacgtaccc gaggggegtt ttattcttac gcaggtgcta
901 agcataccga atggtgttgt gttgcagggc gcaggcageg aattaactac tttatatatt
961 cccaccaact taaatgaagc aacgggtata gatccatctt ttactggtgg gtttattgaa
1021 atgaaaggtt cgtcgagtga cggcagtaaa ctttctacta ttactgcage ggcggeacga
1081 ggcagtaatc aaataacagt agaaagtgtt gcaggtttaa ccgtaggcga ttgggtgcaa
1141 atacaacaaa ccgatgtgaa cggtaacttt ttattagagg ccttgtatgc agggtacacc
1201 gcaggcttaa gtgattacag taatttggtt aacgatgcag agttagagtt tttcagcege
1261 ataacaaata ttagtggcaa cacacttacc ctagagcgac cgctacceat taccgtaage
1321 cctaactata tggcggaatt acacagegta tcggttgect acggegaggt gggtttcgaa
1381 ggaatgactt tagagtttcc agaaacaacc tacccaggtc acttcaatga gttagggtac
1441 aacggcatag atatgcgege tcagcactct tgggtgcgag atgttgtagt aaaaaatata
1501 gattatggta ttaatttaag aggctcgcac tttgtaagcea ttttagattt tactgtaatt
1561 aacacaaatg atcgcagtgg ccaccacggg ataagtgtgg ggtcgtccac cgattgttta
1621 attcgcggtt tegatattca agccgaacta gtccacgatt taactgttga atggtatgeg
1681 tatggcaatg tatttacgca agggcgaggc aaaaatatta cectcgatea tcaccgegea
1741 gcagcctacg ccaacttatt tacccaaatt gatttaggtg aagcaacacg cgcatggaaa
1801 acaggtggce gaagcgateg cggatacaaa accgeggtat acagtacgtt ttggaacatg
1861 accgccgaac aggcgatcga ttggeccgee aatgatttcg geccacgtat ggtgtttatg
1921 gggttaacca tggacggcag tcacagctct gttttagatt gggtggtaga agatatttct
1981 gcagatgata tatatccacc aaacctttgg ttgtcgcaaa gagaaaaaag attggggegg
2041 cagtag
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LOCUS

NZ_AABI02000007 1965 bp. DNA linear BCT 23-SEP-2003

DEFINITION Microbulbifer degradans 2-40 Mdeg_8, whole genome shotgun sequence.
ACCESSION NZ AABI02000007 REGION: 160746..162710

VERSION NZ_AABI02000007.1 GI:28878295

KEYWORDS WGS.

SOURCE

Microbutbifer degradans 2-40

ORGANISM Microbulbifer degradans 2-40
Bacteria; Proteobacteria; gamma subdivision, Alteromonadaceae;
Microbulbifer.
REFERENCE 1 (bases 1 to 1965)
AUTHORS NCBI Microbial Genomes Annotation Project.
TITLE Direct Submission
JOURNAL Submitted (17-JUN-2004) National Center for Biotechnology
information, NIH, Bethesda, MD 20894, USA :
COMMENT  On Mar 7, 2003 this sequence version replaced gi:23027895.
Protein-coding genes were predicted using GeneMark program (kindly
provided by M. Borodovsky). Functional annotation is based on CDD
(Conserved Domain Database) and COG (Clusters of Orthologous
Groups) assignments, it has not yet been subject to manual review.
DNA sequence and predicted proteins are available for BLAST at
http://www.ncbi.nim.nih.gov/sutils/genom_table.cqi.

URL --. http://www.jgi.doe.qov

Contact: Paul Richardson

microbes@cuba.jgi-psf.org.

COG assignment was automatically updated on Sep 23, 2003.

FEATURES

~ source

gene

CDS

ORIGIN

Location/Qualifiers

1..1965
lorganism="Microbulbifer degradans 2-40"
/mol_type="genomic DNA"
[strain="2-40"
/db_xref="taxon:203122"

1..1965
/gene="Mdeg1805"

1..1965
/gene="Mdeg1805"
/codon_start=1
ftransl|_table=11
/product="hypothetical protein"
/protein_id="ZP 00066418.1"
/db_xref="G1:23027993"
ftransiation="MRFQYALCTDSGGTIKNNQSWVSIMLRIHLAMPNMAFSLLQHYL
LNTFSGVSIWVLCGLLMGAYVNAATQEINGNQLQVTCQSETFCDIHYRLNNGRELNIA
MASLGNGEYAHTISNLISGDVIVYYLTYQQNGLAYDSERLTHIYGGASSSAGADPYLG
FRAPIPGTILAVNYDTGGEGIAFHDATIGNSGGQYRDESVDIESASIGGFNVGWVASG
EWLQYSVDVARAGSFDIVAQIASPNSGGSLHYEITGATNVQSDAVQFANTGGWQVWAH
TAAAKVQLNAGAHTIRLVFESAGFNIHSLLVSEASSSFGKVEAESFDSMSGVVSEATS
VGYFDRGDWMKYSAVSFGNLAKSITLSVAGEYNNGIAELRLDSVSGPVIGTYSMESTG
GWASFKPKSFNIVHTLGVHDLYIVGKNGSGIFNLDYFQLSADVVEETNPATAVKAMSL
NIYGWATMPQNADKYAALIRSRGVDVVGIQEGVEDWLIGPGFPTNYSKADALGAALGA
CWQQRYQIFINICEGNSFVSNRRFDMTDGPNATRTGESARINKNGFEYAVLTVHWDHQ
SGAAKVANAHETAAEVNYYGALPTVVVGDFNTGCTSHEVNTLMHEAGMVLIGNAGIDC
ILAKRFNGTAQTFDAAPSDHPGLDASLSTN"

1 gtgcgttttc agtatgegtt gigcacagac agtg'gcggta caattaaaaa taatcaaagt

61 tgggtatcta ttatgttgcg aattcatcta gecatgccaa atatggectt ticactatta
121 cagcactatc ttttaaacac attttctggg gtatccatat gggtactttg tggtttattg
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181 atgggggcat acgttaatgc cgccacacaa gagatcaacg gcaaccagtt acaagtgaca
241 tgccaaagceg aaaccttttg cgatattcat tatcgtitga ataatggcag agaattaaat

301 atagcgatgg cgtcgttagg taatggtgag tacgcacata cgatttctaa tcttatttct

361 ggcgatgtga ttgtttacta ccttacgtac caacaaaacg gtttggecta tgactctgag

421 cgectgacgce acatatatgg gggggcetage tccagegetg gegeagatec ctatttgggg
481 tttagagcac ctattccagg gactattctc gctgtgaact acgatactgg aggcgaaggce
541 atcgcttttc atgatgccac aataggaaac tctggtggtc aataccgcga cgaaagtgtg
601 gatatagaga gcgcttcgat tggtggcttt aatgtggggt gggttgcttc cggegagtag

661 ctgcaatact ccgtggatgt ggcgagagcet ggcagtttcg atattgttgc gcaaatcgee
721 tctcctaatt ctgggggceag ccttcattat gaaattacag gggcaaccaa tgttcaatct

781 gacgcggtge aatttgcgaa tacaggtggt tggcaggttt gggcacacac ageggcetgeg
841 aaggtacagc tgaatgcagg tgctcatacc attcggttag tgtttgaatc agcagggttt

901 aatattcatt ctctgctggt aagcgaageg agctctagtt tcgggaaagt tgaggcagaa
961 agttttgatt ccatgagtgg cgtagtgtcg gaggcgacaa gegtaggcta ttttgatcge
1021 ggtgattgga tgaaatacag cgcggtcage tttggtaatc ttgccaagag cataacgtta
1081 tcegtegctg gtgaatacaa taatggtata gcagaactta gattagacag tgtcagtggg
1141 ccggtgattg gcacctactc aatggaatcg acaggtggtt gggctagttt taagccaaag
1201 agttttaata tcgttcatac cttgggagtg catgatcttt atattgttgg taaaaatgge

1261 agtggcattt ttaatttaga ctattttcaa ttatctgcag atgtcgtaga agagaccaac
1321 cctgctacag cggtaaaagc gatgtcgetg aatatatatg ggtgggcaac aatgcctcaa
1381 aatgctgata agtatgcagc gettattcgt tctcggggtg ttgatgttgt gggtattcaa

1441 gagggggtag aagattggct tattgggccg ggttttccca caaattactc caaagceagat
1501 getettggtg ctgecttagg agcettgttgg cagcagegct atcaaattit tattaatatt

1561 tgtgaaggaa atagcttcgt gtcgaatcgt cgattcgaca tgaccgatgg gectaatgea
1621 acgcgcacag gcgagtctge acgaataaac aaaaatgggt tcgaatacge agtcttaacg
1681 gtgcactggg atcaccaaag tggcgcagct aaagttgcta atgcacatga aacagcegec
1741 gaggttaatt actacggtgc attgcctacc gttgttgtgg gegatttcaa cactggctgt
1801 acaagccatg aagtaaatac acttatgcat gaagctggaa tggttttgat tggtaacgcce
1861 ggcattgatt gcattttage taagcgattc aatggtacgg cacaaacatt tgatgctgea
1921 ccatctgatc accctggett ggatgegtca ctcagtacca actag
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LOCUS  NZ_AABI02000003 1653 bp DNA linear BCT 23-SEP-2003
DEFINITION Microbulbifer degradans 2-40 Mdeg_3, whole genome shotgun sequence.
ACCESSION NZ_AABI02000003 REGION: 51474..53126
VERSION NZ_AABI02000003.1 GI:28878299
KEYWORDS WGS.
SOURCE  Microbulbifer degradans 2-40
ORGANISM Microbulbifer degradans 2-40
Bacteria; Proteobacteria; gamma subdivision; Alteromonadaceae;
Microbulbifer. .
REFERENCE 1 (bases 1 to 1653)
AUTHORS NCBI Microbial Genomes Annotation Project.
TITLE Direct Submission
JOURNAL Submitted (17-JUN-2004) National Center for Biotechnology
information, NIH, Bethesda, MD 20894, USA
COMMENT  On Mar 7, 2003 this sequence version replaced gi:23026886.
Protein-coding genes were predicted using GeneMark program (kindly
provided by M. Borodovsky). Functional annotation is based on CDD
(Conserved Domain Database) and COG (Clusters of Orthologous
Groups) assignments, it has not yet been subject to manual review.
DNA sequence and predicted proteins are available for BLAST at
http://www.ncbi.nim.nih.gov/sutils/genom_table. cqgi.
URL -- http://www.jgi.doe.qov
Contact: Paul Richardson
microbes@cuba.jgi-psf.org.
COG assignment was automatically updated on Sep 23, 2003.
FEATURES Location/Qualifiers
source 1..1653
forganism="Microbulbifer degradans 2-40"
/mol_type="genomic DNA"

/strain="2-40"
/db_xref="taxon:203122"
gene 1..1653
- /gene="Mdeg0757"
CDS 1..1653

Igene="Mdeg0757"

{codon_start=1

ftrans|_table=11

/product="hypothetical protein"

/protein_id="ZP_00065386.1"

/db_xref="Gl:23026923"
Jtranslation="MKSCCIKFFTTLCTAVYVLGCGALAHAQTGPAGYNYAAAENETV
YLNGTTNVAYGANGSFYYAYNQTGSVNCSNQTFGDPIFGVRKACYTQQVASNNPPSVS
FASPTGNLTVDEGYALSVTVNASDSDGSIASVELFINNQLVRQELYAPYEWGAAAEPD
ELNGLPVGTHTIKAVATDNDGDTKQASFKLTVRGAAVDVPGLVQAEDYTGFYDTTNGN
TGGAYRNDNVDVETTSDSNGGYDVGWFAANEWLEYPINVTEAGNYVLEARVASAVGGG
MFTAEINGN NSSTFSIGNTGGWQNWQTLNNNIGNLSTGKKTLRIQAQSGNFNLNWLRL
KRATTSVCTLNTPAENIPTPFNLFTVIDTDLNRYEFCKASKWFEESNGKQVFKLFTGD
NLADNVPGARVHARTEAGQGLKFKAGSTWHTFEARMKPSKKLDYTYTIAQLFAGCCGP
QLRIEVKSNGRIHMGSRGNGNIRISDDQDYANGSRSFKIKIRTNGDQFEVYFNSSKKF
SGRTDEAKNGNTSALYHFRWGVYSNEVMSEDLSNTVTENIRN"

ORIGIN
1 atgaaatcat gttgtatcaa gttttttacc acactctgta ctgctgttta tgtactgggt
61 tgtggcgegt tagcgceatge gcaaactgge ccggegggtt ataactacge tgctgcecgaa
121 aacgaaacgg tgtatttaaa cggaaccacc aacgttgect acggcgcgaa tggctcgttt
181 tattacgctt acaatcaaac cggttcggtt aattgetcta atcaaacctt tggcgaccet
241 atttttgggg tgcgcaaage gtgttacace cagcaagtgg cgagcaataa ccegeegieg

217



WO 2008/033330 PCT/US2007/019708

301 gtttcgtitg ctageccaac gggeaaccta acagtcgacg aaggttatge fcttictgta

361 accgtgaacg ccagcgatag cgacggeage attgccagtg tagagctgtt tattaacaac
421 caattagtac gacaagagct ttacgcacct tacgagtggg gcgeagetge tgagecagac
481 gaattaaatg gcctaccegt tggtacacac acaataaaag cggtagccac cgataacgac
541 ggcgacacca aacaagctag ctttaagcta acggtacgeg gtgcggceggt agatgttect
601 ggcttggtac aagcggagga ttacacaggc ttttacgaca caaccaatgg caacactggt
661 ggtgcgtatc gcaacgacaa tgtagacgta gaaaccacaa gcgatagtaa cggtggttac
721 gacgtaggtt ggtttgcgge aaacgaatgg ctggaatacc ccattaacgt taccgaagcg
781 ggcaattatg tattagaage acgegtegea tetgetgtag geggtggtat gtttaccgea

841 gaaataaatg gcaacaacag cagtacattt agcataggca ataccggegg ctggcaaaat
901 tggcaaaccc tgaataacaa tattggcaat ttaagcaccg gtaaaaaaac gttacgcatt
961 caagcgcaaa gcggaaactt taatttaaac tggetgegee tcaagegtge cacaacctct
1021 gtgtgcacac ttaatactcc tgccgaaaac attccaacge catttaattt atttaccgtt

1081 atcgatacag atttaaaccg ctacgaattc tgtaaagcgt ctaaatggtt tgaggaatct
1141 aacggtaaac aagtgtttaa attatttacc ggcgacaacc tagcagataa cgtacctgge
1201 gcecgegtac atgetcgeac agaagetgge caagggctta agtttaaage aggctccaca
1261 tggcacacct ttgaagccag aatgaaaccc agcaaaaagt tagactacac ttacaccatt
1321 getcaattgt ttgecggetg ttgegggeeg cagttgegea ttgaagtaaa atctaacgga
1381 cgcatccaca tggggtcgeg cggtaacgge aataticgta ttagtgacga ccaagattac
1441 gccaacggct ctagatcgtt caaaattaaa attcgcacca atggcgatca gttcgaagtg
1501 tattttaaca gcagcaaaaa gttcagcgge cgcacagacg aagccaagaa cggcaatace
1561 agtgcgettt accacttccg ctggggtgta tattccaacy aagtaatgag cgaagattta
1621 tctaacactg ttacagaaat tattcgaaat taa :
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LOCUS  NZ_AABI02000037 1503 bp DNA linear BCT 23-SEP-2003
DEFINITION Microbulbifer degradans 2-40 Mdeg_37, whole genome shotgun
sequence.
ACCESSION NZ_AABI02000037 REGION: complement(7812..9314)
VERSION NZ_AABI02000037.1 GI:28878265
KEYWORDS WGS.
SOURCE  Microbulbifer degradans 2-40
ORGANISM Microbulbifer degradans 2-40
Bacteria; Proteobacteria; gamma subdivision;, Alteromonadaceae;
Microbulbifer.
REFERENCE 1 (bases 1 to 1503)
AUTHORS NCBI Microbial Genomes Annotation Project.
TITLE Direct Submission ,
JOURNAL Submitted (17-JUN-2004) National Center for Biotechnology
Information, NIH, Bethesda, MD 20894, USA
COMMENT  On Mar 7, 2003 this sequence version replaced gi:23029842.
Protein-coding genes were predicted using GeneMark program (kindly
provided by M. Borodovsky). Functional annotation is based on CDD
(Conserved Domain Database) and COG (Clusters of Orthologous
Groups) assignments, it has not yet been subject to manual review.
DNA sequence and predicted proteins are available for BLAST at
hitp://www.ncbi.nlm.nih.gov/sutils/genom_table.cgi.
“URL - http://www jgi.doe.gov
Contact: Paul Richardson
microbes@cuba.jgi-psf.org.
COG assignment was automatically updated on Sep 23, 2003.
FEATURES Location/Qualifiers
source 1..1503
' Jorganism="Microbulbifer degradans 2-40"
/mol_type="genomic DNA"

PCT/US2007/019708

[strain="2-40"
/db_xref="taxon:203122"
gene 1..1503
~ Igene="Mdeg3569"
CDS 1..1503

/gene="Mdeg3569"
/codon_start=1
ftransi_table=11
/product="hypothetical protein”
/protein_id="ZP_00068152.1"
/db_xref="Gl:23029850"
/translation="MFASNLEDPTYYIKYKGVYMNTNRKQVNQNLIALLGLMLLMLFT
PHGYAQDQCNTTLECKILHGDTATDCKNSRSDNSICMCGSTECAVDNPQPEPSNSAAV
PGLIQAEDFTDYYDVTAANHGGAYRSTGVDIQVTTDTNGGYNVGWIAANEWLEYNINV
LQAGNYTANIRVASNNGVGMYSLAVDGVTVSGTNTVNGTGGWQVWITQTANLGYLTQG
EHTLRIAVQAGNFNINWLELLLAGTQQPDMLGVFNKSRDLLLANFDSRPDPDDIHSVA
ALATMLKDSRFSNVQYHAVSGAYGIQGGDYIEATHLFNLAFGAGNWSNAHTNRDVALT
TVYNKVAATLTNGGDIWVQEAGQSDFSADLVRRIKQQLPAINTQTRIHIVQHSNWNQD
KTTPADLTYVKNQTDYKKIADGNSTGNGTPGFNSSSSANWNRALNHAQVGAIWQEAKR
IADNAIANHQGWQNPNIRDGGMDFSDAVEDCWIFGFNSLTNINSFFDEFL"
ORIGIN
1 atgtttgcta gcaacctcga agaccctact tactatataa aatataaagg tgtttacatg

61 aatactaata ggaaacaagt caaccaaaac ctcatcgcge tattgggctt aatgttgcta

121 atgctattta cacctcatgg ctatgcgcaa gaccaatgca acaccacgct tgagtgcaaa

181 atactccacg gegatacage cacggattgt aaaaatagte getcagataa cagtatttge

241 atgtgtggaa gtactgaatg tgcagtagat aatccacaac ccgaacctag caattccgec
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301 gcagtaccgg gectaataca agcagaagac tttaccgatt actacgatgt aacggegget
361 aatcacggcg gegcttaceg ctccacagge gtagacattc aagttaccac agacaccaat
421 ggcgggtaca acgtaggctg gatagccget aatgaatgge tagagtacaa cataaacgta
481 ctgcaagctg gtaactacac cgcgaatatt cgtgttgcat ctaataatgg tgttggcatg

541 tatagcttgg cggtagatgg tgtaacggta agtggcacca acaccgttaa tggcacgggt
601 ggctggcaag tttggattac ccaaaccgcea aaccttgget acttaacceca aggcgageat
661 acgttgcgta tagcagtaca ggcetggcaat tttaatatta actggttaga getgetgcta

721 gcgggtactc agcaaccaga tatgcettggt gtatttaata aaagccgega cetgttgtta

781 gcaaatttcg atagccgece agacccagac gatattcatt cagtagegge cetggcaaca
841 atgctaaaag attcccgttt tagcaatgtg caataccacg cagtatcggg tgcttacggt

901 atacaaggtg gtgattacat tgaagctaca catttgttta acttagectt tggtgccggt

961 aattggtcca acgcgcacac caatagagat gtggcegcetta caactgttta caacaaagtt
1021 gccgcaacgt taaccaatgg tggtgatatt tggattcaag aggecggtea atccgacttt
1081 agcgccgatt tggtacgcag aatcaaacaa cagttaceeg ctattaatac gcaaacgega
1141 attcatatag tgcagcatag taactggaac caagacaaaa ccactccage cgatttaace
1201 tatgtaaaaa accaaaccga ctacaaaaaa attgctgatg gcaattccac aggcaacgge
1261 acgcectgggt ttaactcatc cagcagegec aactggaace gegeactaaa ccacgegeaa
1321 gtaggcgceaa tttggcaaga agcaaaacgce atagccgaca atgccatcge caaccaccaa
1381 ggctggcaaa accccaatat tcgagacgge ggtatggact tcteggatge agtcgaagac
1441 tgctggatat tcggcttcaa ctcactcaca aatataaaca gctitttiga tgagtittta

1501 tag :
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LOCUS  NZ_AABI02000013 1422 bp DNA linear BCT 23-SEP-2003
DEFINITION Microbulbifer degradans 2-40 Mdeg_12, whole genome shotgun
sequence.
ACCESSION NZ _AABI02000013 REGION: complement(886..2307)
VERSION NZ_AABI02000013.1 GI:28878289 i
KEYWORDS WGS.
SOURCE  Microbulbifer degradans 2-40
ORGANISM Microbulbifer degradans 2-40
Bacteria, Proteobacteria; gamma subdivision; Alteromonadaceae;
Microbulbifer.
REFERENCE 1 (bases 1to 1422)
AUTHORS NCBI Microbial Genomes Annotation Project.
TITLE Direct Submission
JOURNAL  Submitted (17-JUN-2004) National Center for Biotechnology
information, NIH, Bethesda, MD 20894, USA
COMMENT  On Mar 7, 2003 this sequence version replaced gi:23028387.
Protein-coding genes were predicted using GeneMark program (kindly
provided by M. Borodovsky). Functional annotation is based on CDD
(Conserved Domain Database) and COG (Clusters of Orthologous
Groups) assignments, it has not yet been subject to manual review.
DNA sequence and predicted proteins are available for BLAST at
hitp://www.ncbi.nim.nih.gov/sutils/genom_table.cgi.
URL -- http://www.igi.doe.qov
Contact: Paul Richardson
microbes@cuba.jgi-psf.org.
COG assignment was automatically updated on Sep 23, 2003.
FEATURES Location/Qualifiers
source 1..1422
/organism="Microbulbifer degradans 2-40"
/mol_type="genomic DNA"

[strain="2-40"
/db_xref="taxon:203122"
gene 1..1422
/gene="Mdeg2182"
CDS 1..1422

/gene="Mdeg2182"

/codon_start=1

ftrans|_table=11

/product="hypothetical protein"

/protein_id="ZP_00066788.1"

/db_xref="Gl:23028389"
/translation="MQLIQLLKTMGISRLCIFLFGAVLASTMLAGCGGSSSSEKSSGQ
VVTEPESEPESEPESEPESEPESEPESEPESEPDPAPDTAQDMRSEKRGLAYGYHSEN
DLKAMQGKVKWWYNWDTQADANVKENYASYGYDFVPMAWDENFNEEALRSFLDNHPDV
KYLLGWNEPNFMEQANLTPAEAAAHWPVLEAIAQDYNLKLVAPAVNYSPGNVDIPGTD
DDYDPWLYLDAFFEACEGCQVDYIAVHCYMKYESAF SWYVGEFERYNKPIWVTEWAGW
DDGGPANMGEQMNFLSDTVRWMESNDNIYRYSWFLGRSSEGYDQFPYLDVLLADGELT
PLGSVYTSIPSNDFRYKIPARIEAEGAHSLTGFKHLATTDTTGLAKLIAASNEVAEYK
LNVEEGGDYTLALRLASSANSDIAIRVDGLLVYTFEDINTGGVEAWMTFSSTPISLTA
GDHILRVESKSSRFGFNWLELTN" ’ ,

ORIGIN :

1 atgcagttaa ticagctact aaagacgatg ggtattagtc ggctatgtat ttttttattt

- 61 ggtgccgtac tcgetageac aatgctagcet ggttgeggtg gttcticaag ttcagaaaag
121 tectcaggcee aagtggtgac tgageccgaa tetgaaccag agtcagaace agagtcagaa
181 ccagagtcgg agccagaatc tgaaccagag tcggagecag aatccgagcece ggacccageg
241 cccgacacag cgcaagatat gcgcagcgaa aaacgcggct tagectatgg ctaccacagt
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301 gaaaacgacc tcaaagctat gcagggtaaa gtgaagtggt ggtacaactg ggatacccaa
361 gcggacgega acgtaaaaga gaattacgcc agttatgget acgattttgt tectatggeg
421 tgggacgaaa actttaacga agaagcgctg cgcagctttt tagataatca cceccgatgtg
481 aaatacctgc tgggctggaa tgaaccaaac ttcatggaac aggccaacct cacaccageg
541 gaagccgeag cccattggec cgtgctagag gecatcgege aggattacaa cetaaaatta
601 gtcgcceetg cggtgaacta cagececcggt aatgttgata ttccaggtac cgatgatgat
661 tacgaccctt ggctatacct cgatgecttc tttgaagegt gtgaaggttg ccaagtagat

721 tacattgceg tgcattgeta tatgaaatac gaaagegctt tcagttggta tgtgggtgaa

781 tttgagcget acaacaaacc tatttgggta accgagtggg cagggtggga cgatggegge
841 ccagcgaata tgggtgagca aatgaacttc ttgtccgata ctgtgcgetg gatggagage
801 aacgataata tatatcgcta ttcttggttt ttggggcgea gtagtgaagg ctacgatcag

961 ttcccatacc tagatgtttt actggcegat ggcgaactaa caccgttggg tagtgtgtat

1021 acctetattc cgtccaacga tittcgetac aaaatacceg cgegtattga ggecgaagge
1081 gcccatagcet taacgggctt caaacactta gccacaaccg atactacagg tttagctaag
1141 ttaatagccg cgtctaacga agtagcagag tacaaattaa acgtggaaga ggggggegat
1201 tacaccttag ctttacgttt ggcttcatct gcaaacagtg atattgccat ccgtgtggat

1261 ggcttattgg tgtacacctt cgaagatatt aataccggceg gtgttgaggc gtggatgace
1321 ttagctcaa cccctattag tttaaccgeg ggtgatcaca tattacgtgt agagtctaaa
1381 tegtcgegtt ttggcetttaa ttggttagag cttactaatt ag
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LOCUS NZ_AABI02000003 1398 bp DNA linear BCT 23-SEP-2003
DEFINITION Microbulbifer degradans 2-40 Mdeg_3, whole genome shotgun sequence.
ACCESSION NZ_AABI02000003 REGION: 85570..86967 :
VERSION NZ_AABI02000003.1 Gl1:28878299
KEYWORDS WGS.
SOURCE  Microbulbifer degradans 2-40
ORGANISM Microbulbifer degradans 2-40
Bacteria; Proteobacteria; gamma subdivision; Alteromonadaceae;
Microbulbifer.
REFERENCE 1 (bases 1to 1398)
AUTHORS NCBI Microbial Genomes Annotation Project.
TITLE Direct Submission
JOURNAL Submitted (17-JUN-2004) National Center for Biotechnology
Information, NIH, Bethesda, MD 20894, USA
COMMENT  On Mar 7, 2003 this sequence version replaced gi:23026886.
Protein-coding genes were predicted using GeneMark program (kindly
provided by M. Borodovsky). Functional annotation is based on CDD
(Conserved Domain Database) and COG (Clusters of Orthologous
Groups) assignments, it has not yet been subject to manual review.
DNA sequence and predicted proteins are available for BLAST at
http://www.ncbi.nim.nih.qov/sutils/genom _table.cqi.
URL -- http://www.jgi.doe.gov
Contact: Paul Richardson
microbes@cuba.jgi-psf.org. :
COG assignment was automatically updated on Sep 23, 2003.
FEATURES Location/Qualifiers
source 1..1398
lorganism="Microbulbifer degradans 2-40"
/mol_type="genomic DNA"

/strain="2-40"
/db_xref="taxon:203122"
gene 1..1398
/gene="Mdeg0792"
CDS 1..1398

/gene="Mdeg0792"
/codon_start=1
ftransl_table=11
/product="hypothetical protein”
/protein_id="ZP_00065421.1"
/db_xref="Gl:23026958"
/translation="MKLLSITHTLKRAIASAVFVASAATASIANAVTVDILVLYDNYS
ANYFGGDPQTAMNGWANDMNSALKASQIDMKFRIVGVRHHEEDGAGMGDVLGNLRVDG
GAIALRDQLGADMVSQLHEKGACGVGYVAVDKNYTWNVTHPGCGPMVMLHEFGHNMGV
THSRKQGDQGGTRYRYGVGYGVQDVFVDIMAYEGVFNTSRVNVFSNPNLNCRGLPCGK
PVGDSEEAHASLAIHNVRNELANFRNTVNSGGPVRLFEHCYYTGYTVGLGEGSYRLAD
LMNRGLVNDDLSSLQVDAGYRVEMFQHDNFTGNVVTRTGSDDCLVDEGMNDDISSLRI
TRVSGGFSQTIQAENFFANNGVQLENTTDSGGGQNVGWIDANDWMAFSNITIPTTGNY
RIEYRVAGFGGTLSLDLNGGAIVLGQINLPNTNGWQNWQTASHTVHINAGTYNFGIFA
NAPGWNINWFRIVQL"
ORIGIN
1 atgaaattac tctcaatcac tcacacacta aagcgggceaa ttgcgagege agtttttgtc

61 gcgteegetg ctaccgecte tatagecaat gcagtaacgg tagatattct tgtgcetttac

121 gataattatt cggcaaatta ttttggcgge gacccgcaga cggccatgaa cggttggget

181 aacgatatga actctgcgtt aaaagccage caaattgata tgaagttccg cattgttggt

241 gtgcgtcatc acgaagaaga tggegegggce atgggegacg tacttggtaa tttgcgegtt

301 gacggtggeg caatagccct gecgegatcaa cttggtgeag atatggtgtc acaactccac
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361 gaaaagggtg cctgtggegt ggggtatgtt gccgtagata aaaattacac atggaacgtt
421 actcacccag getgegggcec aatggtaatg ctgcatgaat ttggccataa catgggggtt
481 actcactcgc gtaaacaggg tgatcaaggt ggtacceget atcgcetatgg cgtaggttat
941 ggtgtgcagg atgttttcgt cgatatcatg gettacgaag gegtttttaa caccageege
601 gttaatgtat tttctaacce taacctcaat tgcagaggcece tecgtgtgg taaaccegtt

661 ggcgattccg aagaagecca cgcttcacte getattcaca atgtgegtaa cgaacttgec
721 aattttcgca ataccgtaaa ttctggtgga ccggttcgat tgtttgaaca ctgttattac

781 acgggttata cagttggctt aggcgaaggt agetatcgcet tagecgattt gatgaaccge
841 ggtttggtaa acgacgattt gtcatcgttg caagttgatg caggctatag agtggaaatg
901 tttcaacacg acaactttac cggcaatgtt gtaacgcgca ccggeagega cgattgttta
961 gtcgatgaag gcatgaacga cgatataagt tcactgegta taacacgagt aagtggcgag
1021 tttagtcaaa ctatccaagc agagaatttt ticgctaaca acggcgtgca actagagaat
1081 acaaccgata gcggtggegg ccaaaacgta ggttggattg atgctaacga ttggatggcet
1141 ttcagcaaca ttaccattcc aaccaccggt aactaccgta tcgaatacceg cgttgcaggt
1201 tttggtggca cgctttcget cgacttaaat ggcggegcta tagtgetagg ccaaattaat
1261 ttacccaata ccaatggctg gcagaattgg caaaccgcat cgcacactgt acacattaat
1321 getggeactt ataatttcgg tatttttgct aacgcacceg getggaatat caattggtte

1381 cgtatagtac agctttaa
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LOCUS  NZ_AABI02000007 3075bp DNA linear BCT 23-SEP-2003
DEFINITION Microbulbifer degradans 2-40 Mdeg_8, whole genome shotgun sequence.
ACCESSION NZ_AABI02000007 REGION: 24366..27440
VERSION NZ_AABI02000007.1 Gl1:28878295
KEYWORDS WGS.
SOURCE  Microbulbifer degradans 2-40
ORGANISM Microbulbifer degradans 2-40
Bacteria; Proteobacteria; gamma subdivision; Alteromonadaceae;
Microbulbifer. A
REFERENCE 1 (bases 1 to 3075)
AUTHORS NCBI Microbial Genomes Annotation Project.
TITLE Direct Submission
JOURNAL Submitted (17-JUN-2004) Natlonal Center for Biotechnology
Information, NIH, Bethesda, MD 20894, USA
COMMENT  On Mar 7, 2003 this sequence version replaced gi:23027895.
Protein-coding genes were predicted using GeneMark program (kindly
provided by M. Borodovsky). Functional annotation is-based on CDD
(Conserved Domain Database) and COG (Clusters of Orthologous
Groups) assignments, it has not yet been subject to manual review.
DNA sequence and predicted proteins are available for BLAST at
http://www.ncbi.nlm.nih.gov/sutils/genom_table.cgi.
URL -- http://www.jgi.doe.gov
Contact: Paul Richardson
microbes@cuba.jgi-psf.org.
COG assignment was automatically updated on Sep 23, 2003.
FEATURES Location/Qualifiers
source 1..3075
lorganism="Microbulbifer degradans 2-40"
/mol_type="genomic DNA"

[strain="2-40"
/db_xref="taxon:203122"
gene 1..3075
/gene="Mdeg1720"
CDS 1..3075

/gene="Mdeg1720"

/codon_start=1

ftrans|_table=11

/product="hypothetical protein"

/protein_id="ZP_00066336.1"

fdb_xref="Gl:23027911"
ftranslation="MKKPPSRYSTLAITLCMSLSQAAIAKDIYVAPTGDDAGAGSFSS
PYQTLAKAAQTAQAGDVVYLREGTYQETLRPANSGTASHPIVFQSYQNEKVIISAMEA
LSGWQQDTSNIYKTTVNWDLGQENFVMHKSTALDLARWPNNTDADPFTLNSKRNTGGS
GPEVGQGAYIEYAAGLPNINWTGGTVFYYGDKPGGGWLAWRETIVSHTQTRINIDLSK
KNPAWVRTAHDPASGGEFYLMGVKGALDYQNEWYFDSNTRELFVQLPNGARPQNGDIQ
FRKRLQTINLANRSHIHIKNIAVFGGAIEITNNANSNLLSGVSSFYGNATLGVHTGFS
APSYSVKIQGSDNRIENSEIAYGSGTGIYDSGTRSQIVNNYIHDFNTLGDYNAPVNAR
GGSNTLVKNNRISRGGRDTIQAFNRDSEWSYNDVSHSNLIADDCGLFYTV.GGPHNVEI
HHNWFHDAY SHGNKNKAAGIYLDNDARGFKVHHNVVWNTEWTGIQINWNGTDIDVFNN

TLWNNSAAMGAWHKAGTAFSDVRVWNNLSNSNKWEEQANKQNNLTGTGDPFVNSQAGD
FRLKANTAPIDYGRTIAGTTEGHSGANPDAGAYEYGATAWKAGVTWDITKGAANRCYQ
LPGEVCFDDTDTGGDIGELPGKVEAENYAHYYDTTPGNIGGAYRNQDVDIQPTTDTLG
GYNVGWINAGEWLEYDIDVTQAGRYDAELRVASKLGAGQVAIAIDGVARGEALTIQST
GDWQNWATLTTQLGYLEAGLHTLRVSAMSGGFNLNWYNFTKQVSFGETAVGFTNTPPT
RIPATRHQSFSVDYVANEPRELFLLFFNPDWSWVASTKTTVEPGKASTTLQLNLPFVP
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TAVQAFNVKLENRPIGANWDNPNNVEAHAAVTTQAAPLQHNGGFENGGTSGWNGYGSH
ALSTEAHSGSYAGKVTGGPSAFSQTIPNLTPNTTYSLSAFVKARAGHTGFLGVKEYGG
QETSLIVNSTHYQKKTITFTTGPNASSAKIYLYVRDNNHVAFIDELVIVKVY"
ORIGIN
1 atgaaaaaac cacctagccg ttacagtacg ctggccataa ccctgtgtat gagtttatcg
61 caggccgcta tagcaaagga tatctacgtc gccectacag gagatgacgce tggagecgga
121 tegtttagca geccectatca aacgetggeg aaagecggecac aaaccgeaca agcetggtgat
181 gtcgtttacc tgcgegaagg cacctatcag gaaacgcttc gecccagegaa ttcaggcaca
241 gccagtcacc ccattgigtt tcaatcctat cagaatgaaa aagtgatcat cagtgcaatg
301 gaagccttaa gcggcetggca gcaagacacc tcaaatattt ataaaaccac ggtgaactgg
361 gatctaggcc aagaaaattt tgtgatgcat aaatctacag cactggattt agcecegetgg
421 ccaaacaata ccgatgcaga ccccttcacg ttaaattcta aaagaaacac agggggaagt
481 ggcccegagg taggeccaagg tgcttatata gaatacgcag caggattgec caatattaat
541 tggactgggg gtaccgtatt ttattatggc gataaacceg gtggcggttg getagegtgg
601 cgcgagacga ttgtaagcca cactcaaacc cgtataaata tagacctttc taaaaagaat
661 cccgegtggg tacgcaccge acacgacceg gcaagcggceg gagaattcta tttaatggge
721 gtaaaaggtg ctttagatta tcagaacgaa tggtacttcg attcaaatac gcgagagctt
781 tttgtccaac tgcccaacgg cgegegecca caaaatggeg atattcaatt tagaaaacge
841 ctgcagacca ttaacttggc aaatagaagc cacatacaca ttaaaaacat tgctgttttt
901 ggtggcgcta tagaaataac caataacgct aattctaacc tgctttctgg ggtatccagt
961 ttttatggca atgctacgct cggtgtacac accggatttt cggcgecaag ctacagegta
1021 aaaattcaag gcagcegataa ccgtatagaa aacagtgaaa ttgcctacgg ctcecggtact
1081 gggatatacg acagcggcac ccgcagccaa attgtgaata actacattca cgattttaat
1141 acccttggeg actacaacge gecggttaac gegegeggeg gaagtaatac gttagtaaaa
1201 aataatcgaa tctccegegg aggecgegac accatacaag cttttaatcg agacagegaa
1261 tggtcgtata acgatgtttc ccacagtaat ttaatagceg atgactgcgg cttgttttac
1321 accgttggeg gaccacacaa tgtggaaatc catcacaact ggtttcacga cgcatattca
1381 cacggcaaca aaaacaaagc cgctggtatt tatttagata acgatgcccg aggttttaaa
1441 gtacaccaca acgtggtgtg gaacaccgag tggacaggca ttcaaataaa ttggaacggce
1501 acggacatag acgtatttaa caacacatta tggaacaaca gtgccgctat gggagcatgg
1561 cacaaagccg ggactgegtt ttcggatgtt cgagtttgga acaacctcte caacagtaat
1621 aagtgggagg agcaagccaa taagcaaaac aaccttacgg gaacaggcega tecgtttgtg
1681 aacagccaag ccggagattt tagattaaaa gccaatacgg ccectatcga ctatggeege
1741 actatagcgg gtacaaccga ggggcacagt ggcgccaacce cagatgetgg tgegtatgaa
1801 tacggcgcaa ccgettggaa agcaggegte acatgggata taaccaaagg cgcagccaac
1861 cgctgctatc aacttccegg tgaggtttge tttgatgaca ccgataccgg cggagacatt
1921 ggtgagctac ccggtaaagt agaagccgaa aactacgccc actactacga caccaccece
1981 ggtaatattg gcggcgcecta ccgecaaccaa gatgtagata ttcageccac caccgataca
2041 ctaggtggct acaacgtagg ctggattaac gctggcgagt ggttagaata cgacatcgat
2101 gtcactcagg cggggcegcta tgatgecgag cttagagtag cctctaaact gggtgeggge
2161 caagtagcca tagccataga tggggtcget agaggcgaag cgttaacgat tcagtcgacg
2221 ggcgattggc aaaattggge aaccctaaca actcaactag ggtatttaga agcagggcta
2281 catacgctgce gggtatccge tatgageggt ggcttcaatc taaattggta taacttcact
2341 aaacaagtaa gctttgggga aaccgccgta ggcttcacca acactectce tacacgtata
2401 ccagctacaa ggcatcagag cttttctgtg gattatgttg ccaacgagec gegagaactg
2461 ticttattat ttticaacce cgactggagt tgggtagect cgacaaaaac aaccgtagag
2521 cccggtaaag ctictaccac gttgcaatta aaccttecet tigtgecaac cgctgtgcaa
2581 gcatttaacg ttaaattaga aaatcgccce ataggcgceca actgggataa cccgaacaat
2641 gtcgaagcgc acgetgecgt taccacgcaa gcagcaccge tacaacataa cggtggctte
2701 gaaaacggtg gcacctcggg ttggaatgga tacggtagcce atgcacttag cacagaagcec
2761 cacagcggca getatgcagg caaagtaacc ggtggeecct ccgegtttte gcaaactatt
2821 cccaacctta ccccaaacac cacctacage ctetcggcett ttgttaaage acgegetggt
2881 cacacggggt ttttaggcgt taaagaatat ggaggccaag aaacgagcct gatagtaaac
2941 agcacccact atcaaaagaa aaccatcacc ttcaccaccg gccccaacgce cageteggea
3001 aaaatttatt tatacgttag ggataacaac catgtggcgt ttattgatga gttagtcatt
3061 gtgaaagtgt actag ' '
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LOCUS NZ_AABI02000009 2739bp DNA linear BCT 23-SEP-2003
DEFINITION Microbulbifer degradans 2-40 Mdeg_10, whole genome shotgun
sequence. _
ACCESSION NZ _AABI02000009 REGION: complement(131625..134363)
VERSION NZ_AABI02000009.1 GI:28878293
KEYWORDS WGS.
SOURCE  Microbulbifer degradans 2-40
ORGANISM Microbulbifer degradans 2-40
Bacteria; Proteobacteria; gamma subdivision; Alteromonadaceae;
Microbulbifer.
REFERENCE 1 (bases 1 to 2739)
AUTHORS NCBI Microbial Genomes Annotation Project.
TITLE Direct Submission
JOURNAL Submitted (17-JUN-2004) National Center for Biotechnology
Information, NIH, Bethesda, MD 20894, USA
COMMENT  On Mar 7, 2003 this sequence version replaced gi:23028157.
Protein-coding genes were predicted using GeneMark program (kindly
provided by M. Borodovsky). Functional annotation is based on CDD
(Conserved Domain Database) and COG (Clusters of Orthologous
Groups) assignments, it has not yet been subject to manual review.
DNA sequence and predicted proteins are available for BLAST at
http://www.ncbi.nim.nih.gov/sutils/lgenom_table.cqi.
URL -- -http.//www.jgi.doe.gov .
Contact: Paul Richardson
microbes@cuba.jgi-psf.org.
COG assignment was automatically updated on Sep 23, 2003.
FEATURES Location/Qualifiers
source 1..2739
forganism="Microbulbifer degradans 2-40"
/mol_type="genomic DNA"

/strain="2-40" k
/db_xref="taxon;203122"
gene 1..2739°
/gene="Mdeg2055"
CDS 1..2739

/gene="Mdeg2055"

/codon_start=1

ftrans|_table=11

/product="hypothetical protein"

/protein_id="ZP _00066663.1"

/db_xref="Gl:23028252"
/translation="MKKILFLALGLLISQASFAQQTISSLAEFIALQDGSNQNIKMAP
GTYHISSSSKSLFPGGDWRANVEGNWPGLFKFSGNNNTFDLTGVTFTFDSTILLEMPN
LVHANLMEFGGSGNVWKGLNIQEKPNSKGEYGAFIHTSGGTIAVFTGDNHKVSDFTLK
TRFSRPYGLGSLYGKTGNSSSTLPGVRLSKKTAMFLISLDDSYFENVLIDHSGFGHTL
AFNGVDNVVFNTVEIIAESRSTDDLYANGIGGTDRNGVPFNVLFNGDELIGTNFADAD
YFLNLFDTDNFNQCQNMSGGVQYSPIRKGYQYSLTEDSFRGYYSAGSLGNIEIYNATV
TGSRAGVVMEYASEGMIVDGMTVRGIAGHGVPACDGAWNSANGGEGDASAYGPPSNSV
LKRAKADAAYSTVLEIPNFVDNVTADIEVLDPLNGYNRPSASNALALIKGDDHDIRLW
KRDNQALTRDLVVKVSDADNLLLCNMTKQGVTVASSVTNSTIYSVGSISNSSGSSNTV
VKLSSAADEPAICKALETNEVITDCGDFDAFAGIQAEAYCDMAGVEIESSSDDGGEQV
GYINNNEWIAFNDVDFGNGASGFEARVSSATSGGNIELRLDSQTGALIGTCSVNGTGS
WTTYETVSCDIGGVSGVQDLYLVFTGNSGYLMNVNWFNFTQAATNCSLPWSDSDFSVE
KEIVNYSSGAIDISCASNVEISMNLEGVGAMEDADYLNVYYRVDGGAQQVISENVNAF
SEKTVSVSGINGSSLEIIANVYTSYGAEIYTISDMSVKADSQTAYSLEVVSVLASADD
GNVPANTRDGDLGTRWSANGDSQWITYDLGSSKTVTDVGIAFFRGDQRTAFISIETST
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NNSTWQTVYSDEQSSSTTEIQNFDVTDSNARYVRIIGYGNSVNNWNSFTEVEIIGR"

ORIGIN :
1 atgaaaaaaa tcctgttttt ggccttagge cttttaataa gtcaggcttc gtttgcccag

61 cagacgattt caagccttge cgagtttatt gctcttcaag atggcagcaa tcaaaacata

121 aaaatggccc ccggeaccta tcatatatca tcatcgtcta aatcactgtt ccceggtggg
181 gattggcggg cgaacgtcga aggtaattgg ccgggectgt ttaagtttag tggcaacaat
241 aatacgtttg acctgaccgg cgttaccttc accttcgact ccacgatctt gttagaaatg

301 cctaatcttg ttcacgcaaa cctcatggag tttgggggtt ccggtaacgt ttggaagggg
361 ctgaatattc aggagaagcc caacagtaag ggcgagtacg gegcttttat tcatacctct
421 ggeggceacca tegetgtatt cactggggat aatcacaaag tttetgattt tactttaaag

481 acacgttttt ctcggcccta tggtttaggt tctctctatg gaaaaacggg taactcgtct

541 agcacgctgc ccggegttcg cetgtccaag aaaacggceca tgtttcttat tagtttagat -
601 gatagttact ttgaaaatgt tctgattgat cacagtggct ttggtcatac gettgcecttt

661 aacggtgtcg ataacgtggt attcaatacc gttgaaatca tcgcagaatc tcgctctace
721 gatgatttgt atgctaacgg cattggcgga acagaccgea atggtgtgcec ttttaacgtc
781 ctctttaatg gcgatgaact cataggaacg aattttgccg atgecgatta ctttcttaac

841 ctgtttgata cggataactt caatcagtgt caaaacatga gcggtggegt gcaatattcg
901 cccatccgaa aaggttacca atatagcectg actgaagatt cgtttcgegg gtactacagt
961 gctggticce ttggcaatat cgagatttat aacgccaccg ttacgggttc aagagcggge
1021 gtcgtcatgg aatatgcgag cgagggtatg attgtagacg gtatgacggt tagaggtatt
1081 gccgggceatg gegtgecage gtgegacgge gegtggaatt cagetaacgg tggtgaagge
1141 gatgctteeg cctatggtec tccatcaaac agtgtactta agcgtgcgaa agecgatgee
1201 gectattcca ctgttttaga aatccccaat tttgtcgata acgtgacgge cgatattgaa
1261 gtgttggacc cgttaaacgg ttacaaccgt ccttcggcat caaacgcttt ggegcttatt
1321 aaaggtgatg atcacgatat tcgactttgg aaacgtgata accaagcectt aacccgtgac
1381 ttggtggtta aggtgagtga tgcggataat ctattgctct gtaacatgac aaaacaagge
1441 gtgactgtcg ccagcagegt gaccaactce accatttatt ctgttggtag catcagtaat
1501 tcaagtggca gttctaacac ggtggtaaaa ctgtcaageg cagetgacga gecagegata
1561 tgtaaagctc ttgagactaa cgaagttata acggattgcg gtgattitga tgcattcgee
1621 ggtatccaag ccgaagcecta ctgcgatatg getggegttg aaattgaate ctccagegat
1681 gacggtggcg aacaggttag ttacattaac aacaacgaat ggattgcatt caacgatgtt
1741 gattttggca atggcgcaag cggttttgaa gegegegtta gtagtgetac ctecggtgge
1801 aatattgagc ttcgtttaga cagccaaaca ggcgcegttaa ttggcacatg ctetgttaat
1861 ggaacgggca gttggacgac ctatgaaacg gtttcttgcg atatcggtgg cgtcagegge
1921 gtgcaggatt tgtacctegt gtttaccgga aatagtggcet atttaatgaa tgttaattgg
1981 tttaactica cgcaagctge aacgaattgt tctctgectt ggagtgacag tgacttcage
2041 gttgaaaaag aaatagttaa ctacagttcc ggtgctattg atatttcatg tgcttccaac
2101 gttgaaattt ccatgaatct agaaggtgta ggcgccatgg aagatgccga ttacttgaac
2161 gtttattacc gegttgatgg cggtgcccaa caagtgatat ctgaaaatgt gaatgegttt
2221 tctgaaaaaa ccgtatcggt atcaggtatc aatggcagta gettagaaat tatcgecaat
2281 gtttatacca getatggege agagatttat acgatttctg atatgagtgt taaagctgat
2341 tcgcaaacag cttattctct agaggttgtt tctgtcttag ccagtgcgga cgatggeaat
2401 gtgcctgeca ataccegtga tggcgacctg ggtacacget ggtcggetaa tggtgattcg
2461 cagtggatta cctatgatct tggcagcagt aaaactgtga ccgatgtggg catcgecttt
2521 tttagaggcg accaacgcac ggcatttatc agcatcgaaa cctcaaccaa taatagtace
2581 tggcaaaccq tttattctga tgagcagtca agcagcacaa cagagattca aaattttgat
2641 gtgaccgata gcaatgctcg ctatgtaaga attattggct acggaaatag cgtaaataac
2701 tggaacagtt ttacggaggt cgagattatt ggtcgttaa
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LOCUS  NZ_AABI02000051 1626 bp DNA linear BCT 23-SEP-2003
DEFINITION Microbulbifer degradans 2-40 Mdeg_51, whole genome shotgun
sequence.
ACCESSION NZ_AABI02000051 REGION: complement(8184..>9809)
VERSION NZ_AABI02000051.1 GI:28878251
KEYWORDS WGS.
SOURCE  Microbulbifer degradans 2-40
ORGANISM Microbulbifer degradans 2-40
Bacteria; Proteobacteria; gamma subdivision; Alteromonadaceae;
Microbulbifer.
REFERENCE 1 (bases 1 to 1626)
AUTHORS NCBI Microbial Genomes Annotation Project.
TITLE Direct Submission
JOURNAL Submitted (17-JUN-2004) National Center for Biotechnology
Information, NIH, Bethesda, MD 20894, USA
COMMENT  On Mar 7, 2003 this sequence version replaced gi:23030027.
Protein-coding genes were predicted using GeneMark program (kindly
provided by M. Borodovsky). Functional annotation is based on CDD
(Conserved Domain Database) and COG (Clusters of Orthologous
Groups) assignments, it has not yet been subject to manual review.
DNA sequence and predicted proteins are available for BLAST at
http://www.ncbi.nim.nih.gov/sutils/genom_table.cqi.
URL -- http://www jgi.doe.gov
Contact: Paul Richardson
microbes@cuba.jgi-psf.org.
COG assignment was automatically updated on Sep 23, 2003.
FEATURES Location/Quailifiers
source 1..1626
lorganism="Microbulbifer degradans 2-40"
/mol_type="genomic DNA"

[strain="2-40"
/db_xref="taxon:203122"
gene 1..>1626
/gene="Mdeg3723"
cbs 1..>1626

/gene="Mdeg3723"
/codon_start=1
ftransl_table=11
Iproduct="hypothetical protein"
Iprotein_id="ZP_00068306.1"
/db_xref="G:23030033" ,
transtation="LALSASLTQAATISNSGFESGFDGWTDTDPSALSSDANNGSRSA
KITGSAGRVDQDVAVTPNTNYQLTAYVLGSGRVGVNTGTAVYDEAVNTSSWSKVTVNF
NSGSANSVEVFGKYNSGTGRFDDFSLVETGTPTPTPTPTPTPTPTPAGCNSLNTIDIS
SATDDGSHDGHGPHLAVDGDLSADSRWSSKGDGKAITLDLGAEATVRQLKTAWYKGDS
RTAYFDVETSTDKSNWSTALSNVQSQGSTGLKSNSIDDVTARYVRIVGHGNSSNTWNS
LIEAQVLGCAGTVTPTPTPTPTPTPTPTPTPTPTPSGSKIPESITNSDVWDLEGENPH
PLVDPYTLEFVPLEARVTTPNGNGWRHEYKIASSERTAMTATYEDFSATIKVDLSTGG
KTIVAQHHAGDTGTIMKLYVSDTSESGFFDSVAANGIFDVYVRIRNTSGVEEKKPLGT
IRSGDSFSFHVLNNYGVVKVSAFGKNLETEVEDDSASYLKFGNYLQSQYPQGSKDCGS
HGDSDSFRACYEDIGITEAKITMTNVSYTRITK"
ORIGIN :
1 ctegegcetta gtgeatcttt aacacaggct gegaccattt ctaactcagg cttcgaaagt

61 ggctttgacg gttggacaga cactgaccct tcggcacttt ctagcgatge aaataacgge

121 agccgatctg ccaaaattac tggctccgee ggecgtigtag atcaagacgt tgeggtaace

181 ccaaacacca actaccagtt aactgcatat gtacttggca gtggacgcegt gggtgttaac
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241 accggcactg cagtttatga cgaagccgta aacacaagca gctggagcaa agtaactgtt
301 aactttaact ctggctctge aaactctgta gaagtgtttg gtaagtacaa tagtggtact

361 ggcegctttg acgatttcag cttagttgag acgggaacac cgactectac gccaacacct
421 actcctacgce ccacgcectac accageggge tgtaacaget taaataccat cgacattage
481 tctgctaccg atgatggcete tcacgatggt cacggcccac acctagcetgt ggacggegat
541 ttatcagctg attcacgctg gtctictaaa ggcgacggcea aagcegattac tttagactta

601 ggcgecgaag ccacagticg tcaactaaaa acggettggt acaaaggtga ctcacgtacc
661 gcttacttcg atgtagaaac gtctaccgat aagagcaact ggtctaccgc tttaagcaac
721 gtgcagtcac aaggtagcac tggccttaaa tcaaacagea ttgacgacgt aacagegegt
781 tacgtacgta ttgttggtca cggtaactcg tcgaatactt ggaacagctt gattgaagca
841 caagtattgg gttgtgctgg cactgtaacg ccaacaccta ctectacgece tacaccaact
901 ccgaccccaa cgcectactcc tacgccaact ceatctggct caaaaattce tgaaagcatt
961 acaaacagcg atgtttggga tttggaagge gagaacccac acccattggt agacccttac
1021 acgttggaat tcgtacctct tgaagcacge gtaacgactc caaacggtaa cggctggege
1081 cacgagtaca aaatcgcttc tagcgagcegt actgcgatga ctgetaccta cgaagatttc
1141 tctgcaacta ttaaagtaga cctatctact ggcggtaaga caattgttge acagcatcac -
1201 gcaggcgaca ctggcaccat catgaaacta tacgtttccg acacaagcga atctggcttt
1261 ttcgatageg tagcggcaaa cggcattttc gacgtgtatg ttcgtattcg taacaccage
1321 ggtgttgaag agaagaaacc attgggcaca atccgctctg gegactcettt cagcettccac
1381 gtacttaaca actacggcgt tgtaaaagta tctgcctttg gtaaaaacct agagacagaa
1441 gtagaagacg attctgcatc ttacttgaag tttggtaact acctacaatc gcaataccca
1501 caaggtagca aagattgtgg ttcacatggc gactcegatt cgttccgtge ctgctacgaa
15661 gatataggca ttaccgaagc gaaaatcacc atgactaacg tttcttacac gegtatcact
1621 aagtaa
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LOCUS  NZ_AABI02000004 3102 bp DNA linear BCT 23-SEP-2003
DEFINITION Microbulbifer degradans 2-40 Mdeg_4, whole genome shotgun sequence.
ACCESSION NZ_AABI02000004 REGION: 20681..23782
VERSION NZ_AABI02000004.1 GI:28878298
KEYWORDS WGS.
SOURCE  Microbulbifer degradans 2-40
ORGANISM Microbulbifer degradans 2-40 A
Bacteria; Proteobacteria; gamma subdivision; Alteromonadaceae;
Microbulbifer.
REFERENCE 1 (bases 1to 3102)
AUTHORS NCBI Microbial Genomes Annotation PrOJect
TITLE Direct Submission
JOURNAL Submitted (17-JUN-2004) National Center for Blotechnotogy
Information, NIH, Bethesda, MD 20894, USA
COMMENT  On Mar 7, 2003 this sequence version replaced gi:23027141.
Protein-coding genes were predicted using GeneMark program (kindly
provided by M. Borodovsky). Functional annotation is based on CDD
(Conserved Domain Database) and COG (Clusters of Orthologous
Groups) assignments, it has not yet been subject to manual review.
DNA sequence and predicted proteins are available for BLAST at
http://www.ncbi.nlm.nih.gov/sutils/genom_table.cqi.
URL -- hitp://www.igi.doe.gov
Contact: Paul Richardson
microbes@cuba.jgi-psf.org.
COG assignment was automatically updated on Sep 23, 2003.
FEATURES Location/Qualifiers
source 1..3102
forganism="Microbulbifer degradans 2-40"
/mol_type="genomic DNA"

/strain="2-40"
/db_xref="taxon;203122"
gene 1..3102
/gene="Mdeg0984"
CDS 1..3102

/gene="Mdeg0984"

/codon_start=1

ftrans|_table=11

/product="COG3488: Predicted thiol oxidoreductase"

/protein_id="ZP_00065611.1"

/db_xref="Gl:23027156"

/db_xref="COG:COG3488"

/translation="MGEAPVKKQAYTTTPVKPNALGLAIRTLALGGLAAGLVNVAHAD

LLSVNKTATASSEMQAAAYAFDNNQNTRWESAHAVDPTSISVDLGETYDLDSIVVHWE

AANAASYTIEGSDNGVNWTQIGTYTGGTFGNRTDTVNVDGNYRHVRLNGTQRSDGNAW

GYSIWELEVHGTEVTEPPVVEPPTEPGENLAIYGTATASSGNADVAIDNNAGTRWESD

HGIDPSSFTLDLGATYSLNQVVIDWEAANAKVYAIQGSNDGTNFTTLANYSGGEFGTR

TDTLNIAGDYRYVRLLGTERSDGNAWGYSIWEFKVYGGGKTEPPVTEPPVTEPPVVEP

PIFTDLNYQPLFNNTHSPDTAQEWYTKPDGTVVTIASGRARSRHESEDIFYTFPTHYF

EHRTFEIEIHDHTPKGQNLVEVFYHPEYANYVPPGCRSSYSNVWRADFNNNAGMDEKL

QTATPDGKGERWVCRIQRDAHNGDDGILDVGSWMEFELQQFLGLYEGDPNVRGQAVYY
- TDTYRFKLGQPGIYIVGDEAMEEKIRAGGRATAPYVKGGDSVPVNEVISVNGDNTLTY

KVMANGKWTQKDNPNGTVVTFPIRDGIEVYDNYVVASGVADWTTYFREALNIQWDTHN

AFMQGRRVFHTRMDTGVHEEVGNPDFPELANIADGLMVKNSCLGCHVNNGRGIAPQNG

ALLDTLVVKVGSGAFDNLGQPQPHSYYGGVLQNLSLDAAVPAEGSVRVTYTAQNGTFN

DGTGYSLQVPTYSLEMNDTNGGAIQHISPRMPQNITGLGLLEALPENEILAWHDPDDS

NGDGISGRANVVTSPETGQQFIGRFGWKASSASLRDFAATALSGDMGVNTSVLPNADC
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GAQQTACIQNSGQGVELSDLRLNELVVYLQALGAPSRRPETVDQPMVVAGEQRFTDIG
CASCHRPEMNTGHKHDLAELRGNVIRPYTDMLLHDMGPGLADSLTQAPELNREWRTAP
LWGLGMNLAVNGHDNLLHDGRARSIEEAILWHGGEAQASNNAYKALSAQQRAELIAFL
RSL"
ORIGIN
1 gtgagagaag cacctgtgaa aaaacaagct tatacaacta caccagttaa accaaatgcg
61 ttaggtttag ccattcgcac actggccctt ggtggectag ctgcgggact tgtaaacgta
121 gcgceatgeag atttattgtc ggtaaataaa actgctacgg ccagceagtga aatgcaagcet
181 gcagcttacg cattcgataa caatcaaaat acgcgetggg aaagtgegea cgeggttgat
241 ccaaccagca taagtgtaga cttgggcgaa acctacgatt tagatagcat tgtcgttcac
301 tgggaagctg ccaacgetge aagetacace atagagggct ccgataacgg tgttaactgg
361 acgcaaatag gcacctatac cggtggtacc tttggcaata gaaccgatac cgtaaacgta
421 gatggtaatt accgtcacgt gcgattaaat ggtactcage gcagcegatgg caatgcatgg
481 ggttactcca tatgggagct ggaagttcac gggacagaag taaccgaacc acctgtagtg
541 gaacctccta cagagcecetgg cgagaatttg gcaatatatg gcacggcaac cgecagctct
601 ggtaacgceg atgtagctat tgataataac getggtacge getgggagag tgaccacgge
661 atcgaccctt ctagttttac tttagaccta ggcgcaacct acagcttgaa ccaagtggtt
721 atagattggg aggccgcecaa cgccaaggtg tatgctatce aaggetctaa cgatggceact
781 aactttacta cccttgctaa ttacagcgge ggtgaattcg gcacgegtac cgatacatta
841 aatattgctg gtgattatcg ctatgtacge ctgttgggta ctgagcgcag cgatggcaac
901 gcatggggct attctatttg ggaatttaaa gtatatggcg gtggaaaaac tgagccaccg
961 gttaccgagc cacctgtgac agaaccgceca gtggtagage cccccatttt taccgaccta
1021 aattatcagc cactgtttaa caacacacac agcccagata ctgcgcaaga gtggtacacc
1081 aagcccgacg gtacagtggt aacaattgca agtggecgeg cgcegttcacg tcacgaateg
1141 gaagatattt tttacacttt cccaacgcat tattttgage accgtacatt tgaaatagaa
1201 attcacgacc atacccctaa gggccaaaat ttggtggagg ttttctacca cccagaatac
1261 gccaactatg tgccgeeggg ttgtegetcet tettacagea atgtttggeg tgcagacttt
1321 aacaacaacg ccggcatgga tgaaaaactg caaaccgcca ccccagacgg taaaggtgag
1381 cgttgggtat gccgcataca gegegacgeg cacaatggeg acgacggcat tttagatgtg
1441 ggttcatgga tggagtttga attacaacaa ttcttaggct tatatgaagg cgaccctaat
1501 gtgcgtggee aggecgttta ctacaccgat acataccgtt ttaaattagg ccageccggt
1561 atttatattg tgggcgatga agccatggag gaaaaaattc gtgcgggtgg ccgegcetaca
1621 gcgccttatg taaaaggegg cgactcggta cetgttaacg aagttatttc ggttaatgge
1681 gacaacacac ttacctacaa agtaatggca aatggtaagt ggacgcaaaa agataaccce
1741 aacggcactg tagttacttt ccctattcge gatggceattg aggtatacga taactacgta
1801 gtggcgagtg gecgtggecga tiggaccace tatttccgeg aagegttaaa tattcagtgg
1861 gatacgcaca acgcatttat gcaggggcgg cgcegtgtttc atacgcgtat ggataccgge
1921 gtacacgaag aagtgggtaa cccagacttt cccgaattgg caaatattgc cgatggttta
1981 atggtgaaaa attcgtgctt gggttgtcat gtaaacaacg geegeggtat tgetccgeaa
2041 aacggcgcegt tattagatac gctagtcgtt aaagtaggcet cgggtgegtt cgataacctt
2101 ggccagcecac aaccacacag ttattacggt ggtgtactgc aaaacctatc actagatgct
2161 getgtgectg cagagggttc ggttcgtgta acttacaccg cgcaaaacgg aacctttaac
2221 gacggcacag gctacagctt gcaagtgect acctattcgt tagaaatgaa cgataccaac
2281 ggcggagcta ttcageatat ttcaccgege atgccacaaa acataactgg tttaggctta
2341 ttagaagcct tacccgaaaa tgaaattitg gcatggcacg acccagatga tagcaatgge
2401 gatggtattt ctggccgege taatgttgtt acctcaccag aaacggggcea acagtttata
2461 ggtcgctttg gctggaaage gtcatcagea agtttgegtg attttgetge aacggettta
2521 agtggcgata tgggtgtaaa tacctcetgtg ttacccaatg cagattgtgg cgcacaacaa
2581 accgcctgta ttcaaaatag cggtcaggge gtagagctaa gegacctgeg tttgaatgaa
2641 ctggtgattt acttgcaage getgggegeg cettcgegea ggeccagaaac tgtagaccag
2701 ccaatggtag tggccggtga gecagcegtttt accgatatag getgtgecte gtgtcaccga
2761 ccagaaatga acaccggtca taagcacgat ttagctgagt tgcgtggcaa cgttattcge
2821 ccctataccg atatgctgtt acacgatatg ggccecaggtt tggcagatag cttaactcaa
2881 gcgecagagce taaatcgega atggegtaca gegeegetgt ggggettggg catgaacttg
2941 gcetgtaaacg gtcacgacaa cttgctccac gatggtcgeg cacgeagtat tgaagaagee
3001 attttatggc acggtgggga agcgcaagec agtaataatg cctataaagce actaagtgeg
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LOCUS  NZ_AABI02000005 1674 bp DNA  flinear BCT 23-SEP-2003
DEFINITION Microbulbifer degradans 2-40 Mdeg_5, whole genome shotgun sequence.
ACCESSION NZ AABI02000005 REGION: complement(228218..229891)
VERSION NZ_AABI02000005.1 GI:28878297
KEYWORDS WGS.
SOURCE  Microbulbifer degradans 2-40
ORGANISM Microbulbifer degradans 2-40 _
Bacteria; Proteobacteria; gamma subdivision; Alteromonadaceae;
Microbulbifer.
REFERENCE 1 (bases 1to 1674)
AUTHORS NCBI Microbial Genomes Annotation Project.
TITLE Direct Submission
JOURNAL  Submitted (17-JUN-2004) National Center for Biotechnology
Information, NIH, Bethesda, MD 20894, USA
COMMENT On Mar 7, 2003 this sequence version replaced gi: 23027361
Protein-coding genes were predicted using GeneMark program (kindly
provided by M. Borodovsky). Functional annotation is based on CDD
(Conserved Domain Database) and COG (Clusters of Orthologous
Groups) assignments, it has not yet been subject to manual review.
DNA sequence and predicted proteins are available for BLAST at
http://www.ncbi.nim.nih.gov/sutils/genom _table.cgi.
URL -- http://www.igi.doe.gov
Contact: Paul Richardson
microbes@cuba.jgi-psf.org.
COG assignment was automatlcally updated on Sep 23, 2003.
FEATURES Location/Qualifiers
source 1..1674 ‘
/organism="Microbulbifer degradans 2-40"
/mol_type="genomic DNA"

/strain="2-40"
/db_xref="taxon:203122"
gene 1..1674
/gene="Mdeg1383"
CDS 1..1674

/gene="Mdeg1383"
/codon_start=1
/trans|_table=11
/product="hypothetical protein"
/protein_id="ZP_00066007.1"
/db_xref="Gl:23027561" '
/translation="MLHISVQPNLTRSISGFLLGLAGVVSGSAYAQWNPAPNWEDSYS
VNGVCYCNSSNYDHGLSAKTAPTPIGELNVVDICTDIKAVLGEGATNGRIPFNDIQCG
NGPANDAADEAGCPGRVDIGSAGCDVIGPKWDLVSVYGPWPDGGLNRDAWEVSASNGS
GSAQLALDGLASTRWATGVFQSPGQYFDIDFQDALTFDSIVLATTENPEDY_PRAYEVY
ISSNGSDWGVPVVTGAGNGSTTTIELDTVTTRYLRILQTGSSSNRWWSIHEFNIFNSG
PIPPEPEYPALDRSDWTVSASVNGAEAEFAIDSSPNTRWDTAQSQRAGQSFEVDLGEL
NTLAAIELDSAGSANDYPRGYAVYVSNDGSNWGSAIASGAAVSASTTIEFTPVSARFV
KIEQTGGDGHYWWSIHNLNIFGEPSDNPQPTIELLDSTPWSLAANRRNSAAGNAIDNN
QSTRWTTGQTQRDGQTFEIDLSTVQTFSRIVLDSAASDDDHPRNYELYVSNDGSNWGS
PVATGAGDSSGVTVIDFPSVTARYVLIAQAGSDSSHWWSIHELSIYNVQ"
ORIGIN .
1 atgctacaca tctetgttca accaaatctt accegctcta tttctggatt cttgttggge

61 ctagcgggceg ttgtctcggg cteggettac gegeagtgga acccageace caactgggag

121 gacagctatt ctgtgaatgg agtttgctac tgtaattcca gtaattatga tcatgggcta

181 agcgccaaaa cageacctac teccattgge gagcettaacg ttgtcgatat atgtaccgac

241 atcaaagccg tgcttggtga gggggcaacg aatggacgta ttccatttaa cgacaticag
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301 tgtggtaacg ggcccgecaa cgatgetgee gatgaagegg ggtgeccagg ccgagtggat
361 attggctcgg cagggtgtga tgtgattggg cctaaatggg atttggttag cgtttacggg

421 ccatggccag atggcgggct taatagggat gettgggaag tgagtgectc aaacggtict
481 ggtagcgcgce aactggegct tgatggcettg gecgagtacge getgggegac gggtgtgttt
541 caatcgccag gtcagtattt tgatattgat tttcaagacg cgctaacttt cgattcaata

601 gtacttgcta ccaccgagaa cccagaagat tacccaaggg cttacgaggt ttacatitca
661 tcaaatggca gcgactgggg agtaccagtg gtgacgggag ccggtaacgg ctccactaca
721 actatcgagc tagatactgt taccactcgc tacttaagaa ttttacaaac cggcagctca

781 tctaaccgtt ggtggtccat tcatgaattt aacatattca attctgggee aattcecgeca

841 gagccagagt acccggceatt agatagaagt gactggacag tttetgcate ggtaaatgge
901 gcagaagccg aattcgctat cgactcttca cccaatacge ggtgggatac agcacaaage
961 caacgagcag ggcagagttt tgaggtagat ttaggagaac tcaacacgct agcggecatt
1021 gagctggatt cagcaggcag tgccaatgac tatccgeggg gttacgeegt ttatgtateg
1081 aacgatggct caaactgggg gagcgctate gettctggeg ctgcagtaag cgegteccaca
1141 acaatagaat ttactccagt aagcgctcgc ttcgttaaaa tagagcagac gggaggtgac
1201 ggacactatt ggtggtctat acacaactta aatatttttg gtgagccttc agataaccca
1261 caaccgacta tagagctact cgatagcact ccctggtetc tagccgcgaa caggegaaat
1321 agecgeggcetg gecaatgecat agataataac cagtctacac gatggaccac gggecagacce
1381 cagcgegatg gtcagacgtt cgaaattgac ctgagcactg tgcaaacctt tagecgtatt
1441 gttttagatt ccgcagcgag tgacgatgat caccctcgea attatgaact ttatgtctct

1501 aacgatggtt ctaattgggg cagcccagtg gcaaccggtg caggagatag tagcggagta
1561 acggtaatag atttccccag cgtgaccgcet cgctatgtac ttatagctca ggetggeteg
1621 gatagctcac actggtggtc cattcacgag ttgagtattt acaacgtaca ataa
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LOCUS  NZ_AABI02000025 2025bp DNA linear BCT 23-SEP-2003
DEFINITION Microbulbifer degradans 2-40 Mdeg_25, whole genome shotgun
sequence.
ACCESSION NZ AABI02000025 REGION: complement(50063..52087)
VERSION NZ_AABI102000025.1 GI.28878277
KEYWORDS WGS.
SOURCE  Microbulbifer degradans 2-40
ORGANISM Microbulbifer degradans 2-40
Bacteria; Proteobacteria; gamma subdivision; Alteromonadaceae;
Microbulbifer. :
REFERENCE 1 (bases 1 to 2025)
AUTHORS NCBI Microbial Genomes Annotation Project.
TITLE Direct Submission
JOURNAL Submitted (17-JUN-2004) National Center for Biotechnology
Information, NIH, Bethesda, MD 20894, USA
COMMENT  On Mar 7, 2003 this sequence version replaced gi:23029437.
Protein-coding genes were predicted using GeneMark program (kindly
provided by M. Borodovsky). Functional annotation is based on CDD
(Conserved Domain Database) and COG (Clusters of Orthologous
Groups) assignments, it has not yet been subject to manual review.
DNA sequence and predicted proteins are available for BLAST at
http://www.ncbi.nim.nih.gov/sutils/genom _table.cqi.
URL -- http://www.jgi.doe.gov
Contact: Paul Richardson
microbes@cuba.jgi-psf.org.
COG assignment was automatically updated on Sep 23, 2003.
FEATURES Location/Quaiifiers
source 1..2025
/organism="Microbulbifer degradans 2-40"
/mol_type="genomic DNA"

Istrain="2-40"
/db_xref="taxon:203122"
gene 1..2025
/gene="Mdeg3228"
CDS 1..2025

/gene="Mdeg3228"

/codon_start=1

/trans|_table=11

/product="hypothetical protein"

/protein_id="ZP_00067813.1"

/db_xref="Gl:23029476"
ftranslation="MKIIRLLVLCLGVVSSVVAVASSSEPHDEGNALESALWDTLTIP
VCWENPEAFPVEEQAWVRKAVERTWEQESLVRFTGWGECGANDDGIRILVDDVGPHVK
QLGSRLDGYVNGMVLNHTFQNWGTSCSYRRQYCAEVIAVHEFGHALGFAHEQNRDDTD
DMCAAEAQGTDGDIYVGAWDLDSVLNYCNPEWNGAGNLSDTDIEMVQLFYGQPIETSG
NEPVAICSVSASSSDGNIAENTLDGDYATRWSANGDGEWIQFNLCESQVADRVELAWY
KGDTRSSTFSIEYITTDGYVWYTTPVRRYSSGASLGLESASFTAAEIQSLRITGYGNS
SNTWNSITEAVIYTPSAGLDYPNLVAPTDVAATVTGQSQITISWADTNSEEESYFVEA
RIGGNDFFAIGLTEANATSYTHTDLIAEGLYEYRVTAVSGIIRSNFAAASVYFQPAGG
SQANLVRPENFTVTANAQGQIALSWVDVSEGEEGYTLEYKLSSEAEFTVIELAANADS
AIVSDLAAGSYYFRVSSYFGNNASEYSELLVTVFASEATIVPVDVYASSDDGNVASNV
FDNDYSTRWSAFGVGENLTIALGDNYLVTDMRIAWYKGDQRQTRFQVEVSDDNQTWVQ
VFDGINSGESLSLETTFGGDYRASYIRIIGLGNEFNNWNSITEVSIKGHL"

ORIGIN
1 gtgaaaatca tacggttgct tgttttgtgt ttgggggtag taagttctgt ggttgcggta
61 gctagtagct cagagcecaca tgatgaaggt aatgcattag agagtgcatt gtgggatacg
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121 ttaactattc ctgtgtgctg ggagaatcca gaggcttttc ctgtagaaga gecaagcettgg
181 gtaagaaaag cggttgagcg tacttgggag caggagtcat tagtccgctt caccggttgg
241 ggcgagtgtg gggcgaacga tgatgggata cgtattitag tggatgatgt tgggecgeat
301 gttaagcagc taggctcgeg tttggatgge tatgttaatg gcatggtact aaaccataca
361 ttccaaaatt ggggcaccag ctgcagttac cgtcgtcaat attgtgcaga agtgattgea
421 gttcatgagt ttggtcatgce tctaggcttt gcccatgaac aaaacagaga tgacaccgat
481 gatatgtgcg cggecgagge geagggtact gacggegaca titatgtcgg cgectgggac
541 ttggattcgg ttttaaacta ttgcaaccct gagtggaatg gcgcgggcaa tctaagegat
601 accgatatag agatggttca gctgttttac ggtcagecca ttgaaacgtc tggtaacgag
661 cctgtagcta tttgtagtgt tagcgecagt tcaagcgatg gcaatatige agaaaatacg
721 ctagacggcg attacgctac gegttggtct gcaaacggeg acggcegagtg gatacaattt
781 aatttgtgtg aaagccaagt cgeggategt gtcgagtiag cttggtataa gggagatact
841 cqgctcaagta cctictctat tgagtatata actaccgatg gttacgtttg gtataccacg

901 cctgttcgtc gatattcttc cggtgcticg ctaggettgg aatctgegte atttactgea

961 gctgaaattc agtccttgeg tattactgge tacggcaact cgtctaacac ttiggaatagt
1021 attaccgaag cggtaattta tactccaage getgggctag attaccctaa cttagttgca
1081 cctacagatg tggcggctac ggtaacaggg caatcgcaaa ttactatttc atgggcagat
1141 actaatagcg aagaagaaag ctattttgtt gaggcgcgta ttggtggcaa cgattttttc
1201 gctataggtc ttactgaggce gaacgcaaca tcttatacge ataccgacct tattgetgaa
1261 ggcctttacg agtatcgtgt tactgcegta ageggeatta ttegetcaaa ctttgeaget
1321 gcaagtgtat attttcaacc tgcaggeggce tcgecaggcta atcttgtgeg cccagaaaac
1381 ttcactgtaa cagctaatgc gcaagggcaa atagcactaa gttgggtgga tgtaagtgaa
1441 ggcgaagagg gttatacctt agagtataag cttagtagtg aagctgaatt tactgtaatt
1501 gagctagetg cgaatgccga tictgcaatt gttagegatt tggetgeggg tagttactat
15661 tttcgtgtaa gcagttattt cggcaacaat gettetgaat acagegagct tttggttact
1621 gtgtttgcat cagaagcgac tattgtgccg gttgatgtit atgcatctag tgatgatgge
1681 aatgtggcaa gcaatgtttt tgataatgat tactctacgce gatggtcgge tittggtgta
1741 ggtgagaatt taaccattgc gctgggggat aattatcteg ttaccgatat gegeatageg
1801 tggtacaaag gtgatcaacg tcaaacccegce tticaggtag aggtgagtga tgataaccaa
1861 acctgggtgc aagtgtttga tgggattaac tcgggtgagt cgttaagttt agagacgacg
1921 titggcggtg attatcgcge aagctatatt cgaattatcg gtttgggtaa tgagtttaat
1981-aactggaaca gtattactga ggtaagcatt aaagggcacc tctag
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LOCUS  NZ_AABI02000005 2457 bp DNA  linear BCT 23-SEP-2003
DEFINITION Microbulbifer degradans 2-40 Mdeg_5, whole genome shotgun sequence.
ACCESSION NZ AABI02000005 REGION: complement(73784..76240)
VERSION NZ_AABI02000005.1 GI.28878297
KEYWORDS WGS.
SOURCE  Microbulbifer degradans 2-40
ORGANISM Microbulbifer degradans 2-40
Bacteria; Proteobacteria; gamma subdivision; Alteromonadaceae;
Microbulbifer.
REFERENCE 1 (bases 1 to 2457)
AUTHORS NCBI Microbial Genomes Annotation Project.
TITLE Direct Submission '
JOURNAL Submitted (17-JUN-2004) National Center for Biotechnology
Information, NIH, Bethesda, MD 20894, USA
COMMENT  On Mar 7, 2003 this sequence version replaced gi:23027361.
Protein-coding genes were predicted using GeneMark program (kindly
provided by M. Borodovsky). Functional annotation is based on CDD
(Conserved Domain Database) and COG (Clusters of Orthologous
Groups) assignments, it has not yet been subject to manual review.
DNA sequence and predicted proteins are available for BLAST at
http://www.ncbi.nlm.nih.gov/sutils/genom_table.cqi.
- URL -- hitp://www.jgi.doe.gov
Contact: Paul Richardson
microbes@cuba.jgi-psf.org.
COG assignment was automatically updated on Sep 23, 2003.
FEATURES Location/Qualifiers
source 1..2457
/organism="Microbulbifer degradans 2-40"
/mol_type="genomic DNA"

Istrain="2-40"
/db_xref="taxon:203122"
gene 1..2457
/gene="Mdeg1249"
CDS 1..2457

/gene="Mdeg1249"
/codon_start=1
/transl_table=11
Iproduct="hypothetical protein"
/protein_id="ZP_00065873.1"
/db_xref="Gl:23027427"
ftranslation="MIKLSHLKHCRKFCISLLCALGMANAHAALNVTASADDGNVPAN
TLDDNIDTRWSANGSGQWIEYDLGATHTVDAVQIAFFRGDVRDATIDIQVSNDGGNWQ
TLFSGTPPTRTLAQQHFELDDTSARYVRIVGYGNSQNNWNSITEFDVVTLASGENIAL
GKATSQSSTGYEGVSSRAVDGNTNGNWNQGSITHTNNEYQPWWQVDLGSVRSIDQVNL
WNRTNCCSSRLSAFYVLVSDVPFTSQTLSGALSQAGVSAYYFNDTAGSPTEINIDRTG
RYVRVQLSGTNPLSLAEVEVIEGSEIVPPAPTGPDASWTYCAAEREQCAFSNIKEVAY
GAGDSWNYSVELDGVTCNNTNLGDPVRGTVKSCWVRNAQQNYVAVRNLAELQNAISNS
NQHIRMKRGVYEATALMSDNTTVFRFDGANNVLDFTGVTIQVPTKLLNSMSTQPIHSQ
VTYDVMGDNITFLNGTFENTYPNGQHDVTDFTAHNKNPDYWPARQMTEFRVWGNGVQF
LNNTITVRGSYPYGYGDMLGKGAGSAVYLRKHAGVQISGDNVLIDGMKLTVLAFGHGI
FMQGADNTVIKNSVVQGRMRLGADMYNDGPDSLMGPFNFEQQYPDHFVGLPIVRDLMY
NLTEDGIRAYTQGTKLDGSVVRTGAITVEDTKVINMRGCITTPLASKPSYIKNVEIQG
CSVGYALANNSDVINSRGDAGYGPLLHSTYDTRNNANVEITVTNIPSTGSHAFAYIAG
SGHNITFLSDGSNPDVPREIRVGDTGDRWAGDPSYQDAANILLINETNQPVVLTETSR
NITGESVGEVTDNGTGNSLK"

ORIGIN
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1 atgataaaac tatctcacct caaacactgc aggaaatttt gtatttcttt gctttgcgeg

61 ctgggcatgg ctaatgctca cgecgeatta aatgtaactg catctgcgga tgacggeaat
121 gtgcccgega ataccttaga tgacaatata gatacgceget ggtcggcgaa tggatctggg
181 cagtggattg aatatgattt gggcgcgaca cacactgtgg atgctgtgca aatagcatit
241 tttcgeggag atgtgcgega tgcaaccatc gacattcaag tgtcgaacga tggeggcaat
301 tggcaaacac ttttttcggg tacgccacca acccgaacct tagegcagea acattttgag
361 ttggatgata cttctgegeg ctatgtgegt attgtaggtt atggtaacag ccaaaataat
421 tggaacagta ttaccgagtt cgatgtggtt acgcttgcaa gtggagaaaa tattgctctt
481 ggtaaagcta catcccaatc atccactggc tatgagggtg tatctagecg tgcggtagat
541 ggcaacacca atggtaactg gaatcaaggc tcgattaccc acaccaataa cgagtatcaa
601 ccttggtggc aagtggatct aggctcagtt agatctatcg accaagttaa cttgtggaat
661 cgtaccaact gctgcagcte gegtttatcg gegttttatg tgttggtgte cgatgtgece
721 tttacatcgc aaaccttaag cggtgegcett agtcaagegg gtgtaagtgce ttattatttt
781 aatgatactg cgggcagccc aaccgaaata aatatagatc gcacaggtcg ctatgtgegt
841 gtacaacttt ctggcacaaa cccattaagce ctagcggaag ttgaagttat tgaaggcage
901 gaaattgttc caccagcacc aaccggccca gatgcatcat ggacttattg tgcegecgag
961 cgcgagcaat gtgcattttc taatataaaa gaagtggcect acggegcetgg cgatagetgg
1021 aactactctg tcgagctaga cggegtaact tgtaataata ctaacttggg tgaccecgtt
1081 cgcggeacgg ttaaatcgtg ctgggtacge aacgcacaac aaaattatgt ggcggtgcga
1141 aaccttgctg aattgcaaaa tgctatttcc aatagcaatc aacacattcg catgaagcac
1201 ggtgtgtatg aagctacage gttaatgtct gataacacca cegtatttcg attcgacggt
1261 gcgaataatg tattggattt taccggtgta accattcagg tacccactaa actcttaaac
1321 agtatgagta cccagcctat tcactcgcaa gtaacctacg atgtgatggg cgataacatt
1381 acttttttaa acggtacttt cgaaaatacc tatccgaatg gccagcacga tgtaacagat
1441 tttaccgecc ataataaaaa cccagactat tggccegege gtcaaatgac ggagtttaga
1501 gtgtggggga acggcgtaca gtttttaaat aacaccatta ctgtgcgegg ttcatacccg
1661 tatggctacg gtgatatgtt aggtaagggc geeggttetg cagtgtattt acgcaaacat
1621 gctggtgtac aaatttctgg cgacaatgta ttaattgacg gcatgaaatt aaccgtactt
1681 gcattcggce acggcatttt tatgcagggt gcagataaca cagtaattaa aaactetgtt
1741 gtacaagggc gtatgcgctt aggcgecegat atgtataacg acgggccaga ctecttaatg
1801 gggccgttta attttgagca geaataccca gatcacttty tgggectgece aattgtgege
1861 gacctaatgt acaaccttac cgaagatggc atacgcgctt atacacaagg caccaaatta
1921 gatggtagtg tggtgcgtac tggtgcaatt actgtagaag acaccaaagt aattaatatg
1981 cgcggttgta ttactacgec attggcttct aagccaagtt atataaaaaa tgtagaaatt
2041 caaggttgta gtgtgggtta cgcgetggeg aataatageg atgtaatcaa ttegegeggt
2101 gatgcaggct acggtccgct attgcactct acgtacgata cgcgcaacaa cgccaatgte
2161 gaaataaccg ttaccaatat tccatctacc ggctcacacg cttttgegta tattgcagge
2221 tetggtcata acattacctt cctaagtgat ggcagcaacc cagatgtgec gegegaaata
2281 cgcgtaggeg atactggega cegetggget ggcgacccaa getatcaaga tgcagcaaat
2341 atattactca taaacgaaac caaccaaccg gtggtgttaa ctgaaaccag tagaaatatt
2401 actggtgaaa gtgtgggtga ggtgactgat aatgggacgg gaaatagctt gaaatag
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We claim:

1. A method for producing ethanol from lignocellulosic material, comprising treating
Iignbcellulosic material with an effective saccharifying amount of one or more
compounds listed in Figures 4-11 to obtain saccharides and converting the saccharides

to produce ethanol.

2. The method of claim 1, wherein the at least one of the compounds listed in Figures 4-

11 are from Microbulbifer degradans 2-40.

3. The method of claim 1, wherein the lignocellulosic material is treated with an

effective saccharifying amount of all of the compounds listed in Figures 4-11.

4. The method of claim 1, wherein the one or more compounds listed in Figures 4-11

are present in dry form, in a buffer, or in the form of a paste, paint, or micelle.

5. The method Qf claim 1, wherein the one or more compounds listed in Figures 4-11

are in a system consisting essentially of one or more compounds listed in Figures 4-11.
6. The method of claim 1, wherein the one or more compounds listed in Figures 4-11
are present in a system further comprising metal ions, chelétors, detergents, organic

ions, inorganic ions, or one or more additional proteins.

7. The method of claim 6, where the one or more additional proteins are biotin and/or

albumin.
8. The method of claim 1, wherein the treating is conducted in a marine environment.

9. The method of claim 8, wherein the treating is conducted under water.
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10. The method of claim 1, wherein the one or more compounds listed in Figures 4-11

is cellulase cel5A listed in Figure 4.

11. A method for producing ethanol from lignocellulosic material, comprising contacting
lignocellulosic material with a microorganism expressing an effective saccharifying
amount of one or more compounds listed in Figures 4-11 to obtain saccharides and

converting the saccharides to produce ethanol.

12. The method according to claim 11, wherein the microorganism is Microbulbifer

degradans 2-40.

13. The method of claim 11, wherein the microorganism is a recombinant
microorganism containing a chimeric gene comprising at least one polynucleotide
encoding a polypeptide comprising an amino acid sequencé of at least one of the
compounds listed in Figures 4-11; wherein the gene is operably linked to regulatory

sequences that allow expression of the amino acid sequence by the microorganism.

14. The method of claim 13, wherein _the recombinant microorganism is a bacteria or

yeast.
16. The method of claim 13, wherein the recombinant microorganism is Escherichia coli.
16. The method of claim 14, wherein the bacteria or yeast is ethanologenic.

17. The method of claim 11, wherein the contacting is conducted in a marine

environment.
18. The method of claim 17, wherein the contacting is conducted under water.

19. The method of claim 11, wherein the one or more compounds listed in Figures 4-11

is cellulase cel5A listed in Figure 4.

241



WO 2008/033330 PCT/US2007/019708

20. A method for producing ethanol from lignocellulosic material, comprising
contacting lignocellulosic material with an ethanologenic microorganism expressing an
effective saccharifying amount of one or more compounds listed in Figures 4-11 to

produce ethanol.

21. Use of one or more compounds listed in Figures 4-11 for the production of ethanol

from lignocellulosic material.

22. Use of a microorganism expressing an effective saccharifying amount of one or

more compounds listed in Figures 4-11 to produce ethanol from lignocellulosic material.
23. Use of an ethanologenic microorganism expressing an effective saccharifying

amount of one or more compounds listed in Figures 4-11 to produce ethanol from

lignocellulosic material.

242



WO 2008/033330

PCT/US2007/019708
112
CHyOH OH CHyOH
H 0 H H 0
- 0 Ok H Ol
OH OH H
H H 0" 0 H
CH)OH H OH CH,OH H OH
Nonreducing Reducing
end group Cellulose end group
FIG.1B
Amorphous region
Crystalline region i Crystalline region
y R '
A’\NA
R
B
\__/J

Panel B from Beguin and Aubert, 1994,

SUBSTITUTE SHEET (RULE 26)



WO 2008/033330 PCT/US2007/019708

212

o33% Glucose f-%'.‘ Cellobiose

AR
f’\. Cello-oligosaccharides
(.- Endoglucanase Exoglucanase

(e.g. CBHI)
@ B-Glucosidase Exoglucanase
(e.g. CBHIl)

From Lynd, Weimer et al., 2002.

SUBSTITUTE SHEET (RULE 26)



WO 2008/033330 PCT/US2007/019708

3112
FIG.2B
CHoOH
OH H
OH H
CHﬂOH
Nonreducing Reducmg
end group end group

Cellobiose

¢

H OH

HO OH 1 H

H
. H o/ "OH
CHyOH

Glucose

SUBSTITUTE SHEET (RULE 26)



WO 2008/033330 PCT/US2007/019708

4112

SDS-PAGE and Zymogram analysis is of 2-40 culture supernatants.

FIG.3

SUBSTITUTE SHEET (RULE 26)



PCT/US2007/019708

WO 2008/033330

5/12

v DId

118789000 dZ y6HO, asefAlogdsoyd uimxapo[[ad /8§ 88. w - gpeded
I'116L9000 dZ y6HD, ase[kioydsoyd as01q0[[2d ['16 118 ypedeo
1°0L$99000 dZ (11OMNN/EHD/Ed T asepisoon|3-g 6 998 ux ‘woar - Ogrdq
1'8¢899000dZ [HD, ASLIQO[30 §'6F Au q1139
1'8€7L9000"dZ THD, aseIqo[[30 §°7S 19% V1159
101789000 dZ (HO/dT 3SBULIIXAPO[[2) §'T6 98 ux  ggpad
109849000 dZ dTd/EHD/Ad T ASTULIXAPO[[A0 (9] L't UX ‘W AT YEPad
1'9LL59000”dZ TINGD/0S)TSA/0TINEDA ¥ TSA/6HD aseUBIN|3-4'[-0PUI §'6§ 198 e gglao
1°59£59000”dZ 6HO aseupan|3-'[-0pUd 79 8L§ Y6120
16599000 dZ OHOD/(S8)TSA/TNGINEY) TSA/TNED 35B[0IPAY0IQO][2d Pud SUIINPAL-UOU 61§ 16L V919
115849000 dZ ONID/INED/SHO aseuran[3-4'] 0PUI 7'69 019 [G]92
1°L9€L9000dZ CHO/(8S)TSA/OTINED/(EE)1Sd/TNED aseugaN[3-4'] 0pU3 7°L[ STl CUR (SN
109289000 dZ (91)4dA/9NED/(ZE)1Sd/SHD aseuRon[3-¢*] 0PUd 699 0€9 AR HG[O
1'8£199000 dZ S6A/(TE)TSAOWNED/17)TISd/SHD aseuedn3-4| opua L9 8¢9 DIy
19£599000dZ SHO aseuean[3-4'] opud ('7h 69¢ 6190
1'6L099000dZ SHO/9WLD/9NED aseuean|3-y*] 0pud 7L €19 ¢[00
1°986+9000 dZ GHO(9€)TSA/0TNED/8S) TSd/ZTINED aseuBan[3-y'] 0pud §'69 179 (5190
1'$$#19000 dZ CHO/(LP)TSd/AdT aseuran[3-p‘] OPUI 1'6H ISP 8190
1'£$8¥9000”dZ SHO/OWEO/(LY)1Sd/ad T aseuRon|3-p'] 0pua §°09 995 ds[a0
1°€10£9000 dZ CHO/IWED/9WFI/IWEID/SHO aseuRON[3-1'] 0pU3 7'[7] LOT'] V[0
01589298 basjay S3[NPOI uonounj pandIpald MIN SpIo® ouiwIe S AWEN

JX3] 3Y) Tl PAgLIISAp S8 suonaIpaId [euonOUN) paseq
~2ouanbas pue s1s£[ewe owAZY) 4q pajopaid se satiossadoe pue saserawiodop ase[ni[a) “(p- SuUpLLSap " J0 SISLIN([I) PARIPALJ

SUBSTITUTE SHEET (RULE 26)



PCT/US2007/019708

WO 2008/033330

6/12

¢ DIA

1'6€0S1€00 dZ LYHO asepuiomman|3-7'1-0 078 8EL yLgnde
ASEPISOURINJOUIQEIE

['6011E00 dZ (PHO/AAT  T-0jasepisolfx-g euonouniq 97y G8¢ NEpQiR/Ax
ASEPISOURINJOUIGRIE

76699000 dZ CYHO/AAT  ~T-0fasepisolfx-( jpuonaunyiq 16 LI [¢pQue/IAx
_ ASEPISOUBINJOUIQeIe

1'69¥99000 dZ CPHO/GdT  -T-0jesepisolfx-q jeuonaunyiq 979 99¢ TEpaITIAX
3SEPISOUCINJOUIGEIE

I'¥2L$9000 dZ EPHO/EdT  -T-0/sepisojdx-( euonounyiq g9 LiS Hepae/dx

1'678L9000 dZ tYHD RePISOIAX-D 1°9¢ L€ . TERIAX

1'929L9000 dZ tHO/Ed asepIsolx-g 916 €68 UXWAR Vel

1'£98¥9000 dZ [EHO/GdT  suean[30[{x Joj %E.wo&; ol <l Ux VIEIAX

["S£L¥9000 dZ (48] ospIAISA ULIAX[AIE 6Oy 09¢ Ve

ase1a)saur|Ax|A)a0p/aseUR]AX yHaxe

1'1L0£9000 dZ 0TINGDAAD/(61)18d/(01)TSd/TTHD ¥ [euotounpq 08 L9L .m:::mx

180699000 dZ ~1IHD aéix-v._-@ yo¢  SLC VI [uAX

195429000 dZ 0IHO/(LY)4dd/8d T aseuelAx-p'1-g TSL 0L9 ux q01uAx

aseur|£x-p* | -gfasepisoueiny qOTuAX

1'622L9000 dZ 0THO/ZTNEDNTT)TS/TNED/AYT)1Sd/6A/INED/EVHD oczaax_-a\ame.@_?-@ 96t 9811 “DEPQIe/AX

1'£86¥9000 dZ 0THD %%si;-m_ XA /0 D01UAX

160099000 dZ 0LHD/(8¥)1Sd/01NED/(TH)1Sd/TNED aseuelAx-pl-g 069 619 gOTuAx

1'66£99000 dZ SNED/(1T)TSd/p6A(6T)4Sd/0THO aseuelfxp'l-g 19 pLS VO uAX

OIS0 spLae
basyoy SI[NPOIy uonduny pajaIpald AN oule SW ey

*SLI0SS3IIE PIJB[3 PUB SISEPISOAX ‘SISBSUBAX PajdIpald

SUBSTITUTE SHEET (RULE 26)



PCT/US2007/019708

WO 2008/033330

7112

9 DId

1'$L¥99000 dZ TINED/(€E)TSd/TTTd ase| ueuoIn)oe[edouureyl 9'/6 e
1'1£8L9000 dZ 890/4d1 aseraisajfyow unoad 7y ggsad
1'€81L9000 dZ $90/(€7)4dd/ddT aserasahyow unoad 1617 ¥16 ygsod
1'7¢8L9000 dZ gTHO/Ad T aseueuomoe[edkjod 6'(¢ 68¢ vgzi3d
1'65099000dZ 0171d/(9%)1Sd/4d T aseA] ayeroad §'(9 180' go11ed
1'7€789000 dZ 0171d/(82)1Sd/(¥S)TSd/TNED aseA] arepoad ¢'¢L €99 V{EL
1'19099000 dZ 6 Td/ENA/ENA/(LY)TSd aseA] ajesoad 9°g/ yLS v6lod
1'L88L9000™dZ C1d/ETINED asek] aresoad 9'1 00L agred
1'L10L9000 dZ ¢1d/(8T)ISA/ENI/(6T)TSd oseA] aesoad 67 geL Oglad
1'6€L$9000 dZ ¢1d/ 0T TSA/ENI/(FT)TSd aseA] a1er0ad 19y z6¢ ggrod
1'769%9000 dZ €71d/(07)1Sd/0€)ISd/TINGD asek| arepad ¢'76 741 yelad
1'L69¥9000 dZ 1Td/(1€)TSd/(SH)TISA/ITINED (;218103d) ased| aprreyooeskiod ¢'g sy A11ed
1'€69%9000 dZ 17d/4dT aseA] aies0ad 4Gy 116 gired
17819000 dZ 1Td/(y0)¥dd/dd 1 ase] ayeyoad ¢'¢9 TLL arred
1'#€8£9000 dZ EN/(€T)TSANEE) TS/ Td aseA] aiepoad gL 69L J11ed
1'0v8£9000 dZ 11d aseA] areioad 19y LTy grred
1'7€8L9000 dZ 1Td/(S9YIS/ENA/6T)TS/(SE) TS/ Td aseA] aiwioad 9] 91¢‘] y1ed
uo1ssaoe basjay S[NpO uonounj pajdipald MIN sploe ounue JwreN

*$911085320¢ pue saseunydad pajdIpald

SUBSTITUTE SHEET (RULE 26)



PCT/US2007/019708

WO 2008/033330

8/12

L OIA
1'L£789000 dZ ¢SHD oseuejoe[eSoulqeie ||/ 059 Ogsdim
1'7£859000 dZ CTNED/ESHD aseuejoeESOUIqLIE 9°7S 9Ly gegar
1'71189000 dZ £SHD aseue)oR[ESOUIGEIE G P L6€ yegare
['§L6STE00 dZ [SHO OSEPISOURINJOUIGRIE-T-B-G [-0X3 (G 1439 Vs
176699000 dZ ¢PHO ASEPISOUTINJOUIqRIL-T-B-G[-0Xd 7'/9 L09 dcpare
168699000 dZ ¢PHO/Ad'] 9SBUBUIQEIE-T-B-G*[-0PU3  §'g¢ 9p¢ gerqe
179189000 dZ ¢PHO/E TINGD OSBURIGRI-T-B-G*[-0pU3  ['[G iy depase
1186990007 dZ ¢PHO, ISEPISOURINJOUIRIE-T-8-C'[-0Xd  6'CE pIg DEpare
106699000 dZ ¢PHD/ad ] ASEPISOUBINJOUIQRIE-"T-8-C'[-0Xd [ (f 79¢ derare
I'7£999000 dZ EPHD/CTINGD 9SeUPULqRIR-T-B-C'[-0pUd  ()'G8 68L vepale
:o_mmouom voﬁom SI[NPON zouocﬁ peidipald MIA SPI3e outwie JWEN

SAUIAZUD 3SAY) 0) $ILI0SSAIIL S8 HONUN] 0] pajdadxa

OS[B 2Jv 7 9[QE) UT SISBUBUIQRIR/ISEPISO[AX [BUOTIOUNJIQ AU, "(f-T JO SISBUB)IR[ESOUIGRIE PUE SISEUBUIQRIE PIJIIPAL]

SUBSTITUTE SHEET (RULE 26)



PCT/US2007/019708

WO 2008/033330

9/12

3 DOId
1'91699000dZ LTHD osepIsoloR[ed-2  C'9p 80y vL713e
196879000 dZ SHO/DVOT aseuRUURW €76 (S8 ae Qgurwt
17¥9$9000™dZ SHD oseueuURW  GOC /Sy WD Jsupur
['¥8L59000 dZ 0TI/ IINGDAET)TSd/SHD oseuBuuRW 976 [0S Ogurus
1'0L559000™dZ TNED/(PP)ISA/OTINGDATE) TSA/SHD oseugmuRW  9°/C 96 Ngueu
1'L68S9000™dZ 9THOOTNEDATS)T1Sd/dd T osRUBUUBW  §pC  9(¢ yoguew
sproe
uo01s$222% basjay SAINPON uonounj paidIpald MW outie S JWERN

"0p-7 JO SIseuBHUBW PIIIPAI]

SUBSTITUTE SHEET (RULE 26)



PCT/US2007/019708

WO 2008/033330

10/12

6 DOId
1'72£89000 dZ ENA/ENA/T8HO/DAVO/EdT oseueon[3-¢'[-g 1'¢El 8T viguwe]
1'06289000 dZ INED/INED/ITHO/Ad T Buisstwr sanpIsar anA[eIEd 7p6  LLQ D9 we|
188299000 dZ 91HD/Ad T oseuean[s-¢'1-g 708 TL d91we|
1'08£59000™dZ 9THOIWED/IWNGD aseuean3-¢'[-g #'19  69S g91me|
1°£2029000 dZ AWL/(81)ISd/TEWED/9THO aseueoniS-¢'1-q L'LL  TTL Q97 ure]
1'68L99000 dZ CEWLD/CEWED/PINED/9THD aseuean[s-¢'[-g 1671 ¥81°] D91 we|
1'18099000 dZ CENED/TENED/(9S)4dA/9NED/9INED/9THD oseuean[s-¢'1-g 9'8¢1  1t'l gorure]
1'6£899000 dZ 88¥€000/€dS1/€dSI/EdSL/EdSL/ONED/INED/9THD oseueon3-¢1-g €91 LOL'] VT WE|
u01$$2008 basjay  SINPON UONIUNJ PAJIIPalq M o%mw ureN

"0F-7 JO SaseuLIBUIWIR] PIJIIPIIJ

SUBSTITUTE SHEET (RULE 26)



PCT/US2007/019708

WO 2008/033330

1112

01"DId

1'€4859000 dZ (TZOMNN/TOA/ZENGD  UTewop ayi[-unadjoany 39 T4 ‘7EWq) 888 818 drewqd
["€18L9000 dZ TEWED/ENA/ENA/TENED/dAZ umouyun ¢Nf ‘zewq) taseajord-uz 9'¢L L9 JzEwqd
1°L0099000 dZ TENID/TENED/TENEDN001~)INN TEwWgd §6S LSS grewgo
1'11969000dZ 88FEDOINTSTINN/IENAD/TENGD  9SBIoNPAIOpIXO-[OIY) 88H¢HOD ‘WD ¢'ITT 8701  UX y7ewagd
1'90£89000 dZ (TCOANNALA/TENED AL/ TINED {EWQ 19 Wgd 9GH]C  7EG JrEWed-yojwqo
1'€9999000 dZ TENGDINED(00S~INN  (€-1) sodijo/souow spuiq zewqo ‘gwqd L6 716 JTEwqd-Howgo
1'9££99000 dZ (FOLMNN/9TINGD/INED UMOWYUN QIWQd 9mad #'[1]  $70°] 491 wQqd-n9wqo
1'1259000 dZ 9WED/(00€~INN Qugd $'0S  S9% J9wqd
1'88£99000 dZ 9NED/00¢~)INN/Ed T Qwad 0’ gLy qowqo
1'75189000dZ (Z9TINN/IWNGD 9wgd 9% 00S aowmgo
1'98£$9000 d7Z (912)INN/INGD guqQd 865 (5§ 9wqd
1'81¥99000 dZ (LITMNN/INED/ONED uqgd 7'L9 (g9 gowgo
1'£0789000 dZ (9LYYINN/INED/(87)1Sd/dd T Sureyo UeOA[S Spulq Qwqy ¢'7L 189 y9wgo
1'89099000 dZ (PPSMNNALT)TSANES)TSITNED BTWgO §p8  L8L Jowgd
1'66959000 dZ (LLEINN/AST)TSA/B1)TSd/TINED BTWQd 0C8 18 Jowgo
I'LLLS9000 dZ  (TEDMNN/IOTTSA/OTINGD/(EH)TISITNED Bzwgd €95 866 YOTwQa-qrwad
1'96£99000 dZ (LLSMINN/ASTITSA/F6A/(8S)TSA/ITINGD BIwgd ¢L6 €E6 Y oTugd
1'69£L9000dZ (P16)INN/TNED PTWQd 71T TH0l A gougo
1'99LL9000 dZ (PLIINNAS)YdA/TINGD 950]0[[39 UL[[eISA1d SPUIQ BTWYY §'LE € yougo
SWMMM SaINPOJ uoOuUNJ PajaIpalg AN owﬂw_m SW ey

"UIBUIOP PIZLIAIBIBYD-[[aM Jayjoue Junyde|
1ng sulewop gD SuiueInod 10} usouyun st uonoun ‘surjord (WgD) Inpow Surpuiq-2jeapAyoqaed pajad[es

SUBSTITUTE SHEET (RULE 26)



PCT/US2007/019708

WO 2008/033330

12/12

[1TDI4

wqd
(1EONMONINNTONTSA/OTINED/ P TSd/TNED aso[n[pad duIeIsAId spulg  kG7-C1 L'8S 8LS -Mw__zwh
(LLSINMONMINN/STIISAP6 A/8SYISA/TNED aso[n[jeo auireIskId spuiq  Opl~ €66 056 J7wgd!
(¥16)NMONINN/TNED oo ourreIsAd spwg  ¢zI~  60TT  TE0°L grwq)!
(PLNMONINN/($P)dI/TNED aso[n[ad aut[[eisk1d spuiq Cp~ 0°0¢ 0¥t yougp!
IOV IDT/EPHO/AdT oseprsodf[3-§ g~ €0El 861°1 WEPAID!
6HD  Sase[n[]ad 0) (] %G7> 9SeUedA|3 0L~ 6T £99 264101
ONED/ENT/SHO/(pE)dA/ad T OSBUBIN[SOPUD (F[ JOC'])  STI~  §'96 688 WSAID!
CTNGD/9WED/9WED/SHO aseuednSopua (41 10 ¢°1)  Sl1~ 816 768 MSAID!
CENED/EHO/TEWED/TENEDITENED osepisodk[3-§ 081~  €¥Ll 1651 asA10!
SHO/9WED/9NED/INEGD/SHO oseueonjdopua-¢'i-¢  0¢l~  6ITl  LIL' v¢1eD!
ANL/(8P)TSA/ZENED/9ITHD aseneon[3-¢'1-¢ 06~ Te8 .19 Q9rweq
$87€D0D/EdSL/EdSI/EdSL/EdSLIONTD/INTD/ITHD osemeon{3-¢° -y OpC~ 6987 €Ll yo[ueys
MN (k@) spue
SA[NPON UOTJOUNJ paNaIpald I9Vd MN ourme duwieN

"1X37 Ul pagLIdosap Se UONBZIIdIdeIeyd [euordun]

10j passaldxa pue pauo(d suIajoid ‘SIYFIam JB[MII[OW PIAISGO *sA pajdIpald Jo uostiedwiod pue suajoad JueuqUOIRY

SUBSTITUTE SHEET (RULE 26)



	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - description
	Page 30 - description
	Page 31 - description
	Page 32 - description
	Page 33 - description
	Page 34 - description
	Page 35 - description
	Page 36 - description
	Page 37 - description
	Page 38 - description
	Page 39 - description
	Page 40 - description
	Page 41 - description
	Page 42 - description
	Page 43 - description
	Page 44 - description
	Page 45 - description
	Page 46 - description
	Page 47 - description
	Page 48 - description
	Page 49 - description
	Page 50 - description
	Page 51 - description
	Page 52 - description
	Page 53 - description
	Page 54 - description
	Page 55 - description
	Page 56 - description
	Page 57 - description
	Page 58 - description
	Page 59 - description
	Page 60 - description
	Page 61 - description
	Page 62 - description
	Page 63 - description
	Page 64 - description
	Page 65 - description
	Page 66 - description
	Page 67 - description
	Page 68 - description
	Page 69 - description
	Page 70 - description
	Page 71 - description
	Page 72 - description
	Page 73 - description
	Page 74 - description
	Page 75 - description
	Page 76 - description
	Page 77 - description
	Page 78 - description
	Page 79 - description
	Page 80 - description
	Page 81 - description
	Page 82 - description
	Page 83 - description
	Page 84 - description
	Page 85 - description
	Page 86 - description
	Page 87 - description
	Page 88 - description
	Page 89 - description
	Page 90 - description
	Page 91 - description
	Page 92 - description
	Page 93 - description
	Page 94 - description
	Page 95 - description
	Page 96 - description
	Page 97 - description
	Page 98 - description
	Page 99 - description
	Page 100 - description
	Page 101 - description
	Page 102 - description
	Page 103 - description
	Page 104 - description
	Page 105 - description
	Page 106 - description
	Page 107 - description
	Page 108 - description
	Page 109 - description
	Page 110 - description
	Page 111 - description
	Page 112 - description
	Page 113 - description
	Page 114 - description
	Page 115 - description
	Page 116 - description
	Page 117 - description
	Page 118 - description
	Page 119 - description
	Page 120 - description
	Page 121 - description
	Page 122 - description
	Page 123 - description
	Page 124 - description
	Page 125 - description
	Page 126 - description
	Page 127 - description
	Page 128 - description
	Page 129 - description
	Page 130 - description
	Page 131 - description
	Page 132 - description
	Page 133 - description
	Page 134 - description
	Page 135 - description
	Page 136 - description
	Page 137 - description
	Page 138 - description
	Page 139 - description
	Page 140 - description
	Page 141 - description
	Page 142 - description
	Page 143 - description
	Page 144 - description
	Page 145 - description
	Page 146 - description
	Page 147 - description
	Page 148 - description
	Page 149 - description
	Page 150 - description
	Page 151 - description
	Page 152 - description
	Page 153 - description
	Page 154 - description
	Page 155 - description
	Page 156 - description
	Page 157 - description
	Page 158 - description
	Page 159 - description
	Page 160 - description
	Page 161 - description
	Page 162 - description
	Page 163 - description
	Page 164 - description
	Page 165 - description
	Page 166 - description
	Page 167 - description
	Page 168 - description
	Page 169 - description
	Page 170 - description
	Page 171 - description
	Page 172 - description
	Page 173 - description
	Page 174 - description
	Page 175 - description
	Page 176 - description
	Page 177 - description
	Page 178 - description
	Page 179 - description
	Page 180 - description
	Page 181 - description
	Page 182 - description
	Page 183 - description
	Page 184 - description
	Page 185 - description
	Page 186 - description
	Page 187 - description
	Page 188 - description
	Page 189 - description
	Page 190 - description
	Page 191 - description
	Page 192 - description
	Page 193 - description
	Page 194 - description
	Page 195 - description
	Page 196 - description
	Page 197 - description
	Page 198 - description
	Page 199 - description
	Page 200 - description
	Page 201 - description
	Page 202 - description
	Page 203 - description
	Page 204 - description
	Page 205 - description
	Page 206 - description
	Page 207 - description
	Page 208 - description
	Page 209 - description
	Page 210 - description
	Page 211 - description
	Page 212 - description
	Page 213 - description
	Page 214 - description
	Page 215 - description
	Page 216 - description
	Page 217 - description
	Page 218 - description
	Page 219 - description
	Page 220 - description
	Page 221 - description
	Page 222 - description
	Page 223 - description
	Page 224 - description
	Page 225 - description
	Page 226 - description
	Page 227 - description
	Page 228 - description
	Page 229 - description
	Page 230 - description
	Page 231 - description
	Page 232 - description
	Page 233 - description
	Page 234 - description
	Page 235 - description
	Page 236 - description
	Page 237 - description
	Page 238 - description
	Page 239 - description
	Page 240 - description
	Page 241 - claims
	Page 242 - claims
	Page 243 - claims
	Page 244 - drawings
	Page 245 - drawings
	Page 246 - drawings
	Page 247 - drawings
	Page 248 - drawings
	Page 249 - drawings
	Page 250 - drawings
	Page 251 - drawings
	Page 252 - drawings
	Page 253 - drawings
	Page 254 - drawings
	Page 255 - drawings

