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Mesorhizobium alhagi strain CCNWXJ12-2T is a novel species of soil-dwelling, nitrogen-fixing bacteria that can form symbiotic
root nodules with Alhagi sparsifolia. Moreover, the strain has high resistance to salt and alkali. Here we report the draft genome
sequence of Mesorhizobium alhagi strain CCNWXJ12-2T. A large number of osmotic regulation-related genes have been
identified.

Rhizobia are well known for their ability to establish nitrogen-
fixing symbiotic relationships with leguminous plants by

forming root nodules (4, 6). Mesorhizobium alhagi strain
CCNWXJ12-2T is the wild microsymbiont of Alhagi sparsifolia,
which is a pioneer plant species in windbreak and sand fixation in
northwest China (13, 14). It has been proven that Mesorhizobium
alhagi strain CCNWXJ12-2T shows high resistance to salt (0.8
Mol/liter NaCl) and alkali (pH 12) (unpublished data). In addi-
tion, it has been identified as a novel Mesorhizobium species, with
the highest 16S rRNA gene sequence similarity being less than
97.8% (2). Here, we present a draft genome sequence of the
CCNWXJ12-2T type strain.

The genome of Mesorhizobium alhagi strain CCNWXJ12-2T

was sequenced on the Illumina HiSeq 2000 platform by BGI-
Shenzhen, China. The genome was assembled using SOAP de novo
(http://soap.genomics.org.cn/). Before assembly, a series of filter-
ing steps were undertaken to filter the low-quality sequencing
reads. The retained reads were used to build the contigs, and then
all the paired-end reads were realigned onto the contig sequences
to construct the scaffolds. A total of 42 scaffolds containing 398
contigs were generated, with 62.65% average GC content. The
genome size (7,081,202 nucleotides [nt]) is smaller than that of
Mesorhizobium loti MAFF303099 (7,596,297 nt) but larger than
those of Mesorhizobium sp. strain BNC1 (4,935,185 nt), Mesorhi-
zobium opportunistum WSM2075 (6,854,796 nt) and Mesorhizo-
bium ciceri biovar biserrulae WSM1271 (6,690,028 nt) (http:
//www.ncbi.nlm.nih.gov/genome).

The de novo gene prediction was carried out using Glimmer 3.0
software (3). A total of 7,408 open reading frames (ORFs) were
predicted. The gene coding sequences covered 86.17% of the ge-
nome, and the average length of the coding sequences was 823 bp.
Among all the predicted genes, 1,034 genes were expected to code
hypothetical or unknown proteins according to BLAST compari-
sons against several protein sequences and protein family data-
bases such as KEGG, COG, Swiss-Prot, TrEMBL, and NR (1, 9,
12). RNAmmer (8) and tRNAscan-SE (11) were utilized to predict
rRNAs and tRNAs. 5S, 16S, and 23S rRNAs (at least one copy
each) were identified in the genome. In addition, 46 tRNAs and 2
small RNAs (sRNAs) were found by de novo prediction. The NCBI
Prokaryotic Genomes Automatic Annotation Pipeline (PGAAP)
was employed for gene annotation in preparation for submission

of the sequence information to GenBank (http://www.ncbi.nlm
.nih.gov/genomes/static/Pipeline.html).

The Mesorhizobium alhagi strain CCNWXJ12-2T genome car-
ries multiple gene systems potentially involved in salt resistance
that allow the cells to respond and adapt to salinity stress. The
metabolic pathway analysis of the osmotic regulation network
performed using the KEGG databases showed that 377 genes were
involved in osmoregulation, including abundant genes encoding
members of various transportation system families, Na�:H� an-
tiporter NhaA families, monovalent cation:H� antiporter CPA2
families, two-component system OmpR, NtrC, and LuxR fami-
lies, glycine betaine/proline transport system ProW, ProV, and
ProX families, and potassium transport-related KefB, TrkA, and
TrkH systems (5, 7, 10). Nearly 1,200 genes were seen to be in-
volved in environmental information processing-membrane
transport. Families corresponding to carbohydrate metabolism,
amino acid metabolism, and xenobiotics biodegradation metab-
olism have the largest number of gene members, accounting for
30% of the genome. Moreover, zinc/manganese transport system,
peptide/nickel transport system, and Cu2�-exporting ATPase
family members were also found.

Nucleotide sequence accession numbers. The draft genome
sequence has been deposited in GenBank under accession number
AHAM00000000. The version described in this paper is the first
version, AHAM01000000.
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