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Agrobacterium sp. ATCC 31749 is an industrial strain for the commercial production of curdlan, an impor-
tant exopolysaccharide with food and medical applications. Here we report the genome sequence of the
curdlan-producing strain ATCC 31749. Genome sequencing is the first step toward the understanding of
regulation of curdlan biosynthesis.

Agrobacterium sp. ATCC 31749 is an alphaproteobacterium
of the Rhizobiaceae family (6). But unlike other species of the
rhizobium family, ATCC 31749 is not plant associated. This
agrobacterium is unique in its ability to synthesize, upon ni-
trogen exhaustion, a linear �-1,3-glucan exopolysaccharide
(EPS) known as curdlan. Curdlan has been commercialized for
applications in the food, construction, and pharmaceutical in-
dustries, and numerous other applications, such as antiviral
and anticancer treatments, are being pursued (3, 5, 14). While
extensive studies have led to optimized conditions for curdlan
synthesis (8–12), very little is known about the genetics outside
the curdlan biosynthesis operon (crdASC) (16), and as with
many other microbial EPSs, its regulation is largely unex-
plored.

Agrobacterium sp. ATCC 31749 was sequenced using the
Genome Sequencer FLX system from 454 Life Sciences. A
total of 92,994,272 bp were sequenced in 399,219 reads, with an
average read length of 233 bp. Using the GS de novo assem-
bler, the reads were assembled into 95 contigs of 500 bp or
longer, yielding an approximate genome size of 5.5 Mbp with
17� coverage and 59% GC content. The contigs were ar-
ranged in random order with stop and start codons inserted in
each reading frame between the contigs to generate a pseudo-
chromosome. From this pseudochromosome, 5,585 genes were
predicted using the GeneMarkS (1) and Glimmer v3.02 (2)
software programs. Annotation with BLAST identified 3,466
genes with an assigned function and 1,635 conserved hypothet-
ical proteins, leaving the remaining 484 predicted genes as
hypothetical proteins. Analysis with the tRNAscan-SE 1.21
server (13) identified 44 tRNAs.

Besides the curdlan biosynthesis operon (crdASC), the ge-
nome sequence of ATCC 31749 identifies many potential reg-
ulatory genes associated with environmental conditions previ-
ously shown to influence curdlan biosynthesis, including
nitrogen, oxygen, phosphate, and pH (8–11). While no evi-
dence of a nitrogenase was found, the ATCC 31749 genome

includes the sigma factor associated with nitrogen-limited me-
tabolism (rpoN) and genes involved in the nitrogen signaling
cascade (ntrBC, ntrXY, and glnBDK) and nitrogen fixation
(fixK, nifR, and ptsN). Genes encoding the oxygen-responsive
global regulators fnrN and nolR and the genes involved in
phosphate (phoB) and pH (chvG and chvI) regulation are also
found. Additionally, the ATCC 31749 genome contains 31
predicted genes with GGDEF/EAL domains, known to regu-
late the production of many bacterial polysaccharides (7, 18).
Like that of Agrobacterium tumefaciens (15), the ATCC 31749
genome contains genes associated with the production of aci-
docalcisomes, organelles that contain large quantities of
polyphosphate (polyP) (4).

The genome sequence of Agrobacterium sp. ATCC 31749
provides the basis for subsequent experimentation to decipher
the regulation mechanisms. Synthesis of EPSs is common
among many bacterial species, some of which are involved in
biofilms and have important medical implications (17). While
chemically diverse, their syntheses share common environmen-
tal triggers, suggesting that EPS regulatory elements may be
more universal than their chemical structures suggest. Contin-
ued study of curdlan synthesis, aided by the genome sequence,
may uncover these common mechanisms.

Nucleotide sequence accession numbers. This whole-ge-
nome shotgun project has been deposited at DDBJ/EMBL/
GenBank under the accession no. AECL00000000. The ver-
sion described here is the first version, AECL01000000.
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