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Riemerella anatipestifer is a well-described pathogen of waterfowl and other avian species which can cause a
great loss to the poultry industry. Here we obtained the complete genome sequence of R. anatipestifer strain
RA-GD, which was isolated from an infected duck in Guangzhou, China, and was cultivated in our laboratory.

Riemerella anatipestifer is a Gram-negative, nonsporulating,
pleomorphic rod bacterium and belongs to the family Flavo-
bacteriaceae. R. anatipestifer was first reported by Riemer (in
1904) as a pathogen of geese. Since then it has been isolated
from many avian species, including ducks, turkeys, chickens,
and wild waterfowl, and can cause septicemic and exudative
diseases in susceptible hosts. To date, 21 serotypes have been
reported for R. anatipestifer, but there is no cross-immunopro-
tection among them (15). In most duck farms of China, mor-
bidity due to R. anatipestifer infection is more than 50% and
the lethality can reach 80%, even though chemotherapeutic
methods have been used. Although R. anatipestifer of serotype
1 is the predominant prevalent agent, little is known about its
pathogenesis and immune-response-triggering mechanisms
(18). In order to develop more-effective preventive methods
for the diseases, we sequenced the complete genome of R.
anatipestifer strain RA-GD of serotype 1.

The whole genome was sequenced using Roche’s 454 se-
quencing. Then the raw reads were assembled into 125 contigs
with Newbler, and gaps were closed by PCR amplification and
ABI3730XL sequencing. After that, genome finishing was car-
ried out using the Phred/Phrap/Consed software package (2, 3,
5). The prediction of protein-coding sequences was generated
using Glimmer 3.0 and Genemark (1, 14). The tRNAs and
rRNAs were detected using tRNAscan-SE and RNAmmer,
respectively (12, 13). Genome annotation was performed by
searching against NCBI nonredundant proteins, clusters of
orthologous groups (COGs), Interproscan, and the Kyoto En-
cyclopedia of Genes and Genomes (KEGG) (9–11, 16, 17, 19).

R. anatipestifer strain RA-GD has one circular chromosome
of 2,166,384 bp with a 35.01% G�C content and no plasmid.

The genome has 2,091 coding sequences (1,985 protein-coding
genes, 54 pseudogenes, 40 tRNA genes, 9 rRNA genes, and 3
small RNAs), with an average length of 947 bases, constituting
91.42% of the genome. In addition, there are two prophage
sequences, 17 insertion sequences (IS), two definite CRISPRs,
and one possible CRISPR (4, 6–8).

Among all proteins, we found that 28 proteins are related to
absorption and use of Fe; this suggests that Fe maybe very
important to growth and pathogenesis of RA-GD. Moreover,
we found 464 signal peptide proteins (22.19%), and they may
contribute to host infection. Furthermore, we didn’t find any
secretion system like those previously found in Gram-negative
bacteria, but the Sec pathway and the two-arginine (Tat) path-
way were identified. More importantly, we identified 143 po-
tential virulence factors, such as those related to adherence,
invasion, motility, toxin, stress, antiphagocytosis, and serum
resistance. Among these potential virulence factors, we found
four proteins that have signal peptides, and they belong to
three clusters of signal peptide proteins. One cluster includes
an OmpA/MotB domain-containing protein (RIA_0060) and a
hypothetical protein with a signal peptide (RIA_0059); mean-
while, one D-alanyl-D-alanine carboxypeptidase/endopeptidase
(RIA_0058) is located in a complementary chain nearby. We
thought that this cluster may be involved in the bacterium-host
interaction. The complete genome sequence of RA-GD will
provide essential information on understanding R. anatipestifer
and give us new insights into control of Riemerella anatipestifer
infection.

Nucleotide sequence accession number. The complete nu-
cleotide sequence of R. anatipestifer strain RA-GD was depos-
ited in GenBank under accession number CP002562.
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