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We report here the second complete genome sequence of Streptococcus suis serotype 3 (strain YB51). The genome is 2,043,655 bp
in length, which is 14,840 bp longer than the first reported genome of the same serotype, and it covers 2,012 coding sequences, 56
tRNAs, and 4 rRNA loci.
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Streptococcus suis, a Gram-positive coccus, can cause a wide
range of swine diseases, including meningitis, septicemia, and

endocarditis, and it is responsible for severe economic losses to the
swine industry worldwide (1, 2). It is also of significance in public
health, as humans in close contact with pigs or pork products can
be infected with the bacteria through skin wounds or the con-
sumption of raw pork (3, 4). Human infections with S. suis com-
monly lead to meningitis (5). Septic shock, endocarditis, cellulitis,
peritonitis, rhabdomyolysis, arthritis, spondylodiscitis, pneumo-
nia, uveitis, and endophthalmitis can also occur (6). During the
past several years, the number of S. suis infections reported world-
wide has increased significantly, with most cases reported in
Asia (7).

Currently, 33 serotypes (1, 1/2, 2 to 31, and 33) of S. suis have
been identified (7). Although there is no clear association between
specific serotypes and a given pathological condition, strains iso-
lated from diseased pigs primarily belong to serotype 2 in most
countries, followed by serotypes 3, 4, 5, 7, 8, and 1/2 in Asian
countries (8–10) and serotypes 3, 1/2, 4, 7, and 8 in Canada (11).
Therefore, S. suis serotype 3 is rather prevalent worldwide. To
facilitate studies and the detection of S. suis, we sequenced the
genome of a strain of S. suis serotype 3. The strain, YB51, was
isolated from a clinically healthy pig in China, and its serotype was
confirmed using the serotyping antiserum prepared according to
previously reported methods (12).

The complete genome sequence was determined by Solexa py-
rosequencing at the Beijing Genomics Institute (BGI) (Shenzhen,
China). Assembly was performed using SOAPdenovo. Gaps were
filled by primer walking and sequencing of PCR products. The
assembly of the genome was further verified by PCR. Coding se-
quences (CDSs) were predicted using Glimmer 3.02 and Gen-
eMarkS (13) and further examined with the nonredundant pro-
tein database through BLASTp. tRNAs and rRNAs were identified
using tRNAscan-SE and RNAmmer (14), respectively.

The genome of YB51 was found to be in a similar orientation as
the majority of the published genomes of S. suis in GenBank (15).
The genome of strain YB51 consists of a single circular chromo-
some that is 2,043,655 bp in length, with a G�C content of
41.28%. The genome is 14,840 bp longer than the genome of the
strain S. suis ST3 in the same serotype (16). A total of 2,012 CDSs

that account for 97.1% of the genome, 56 tRNAs, 4 rRNA loci, and
2 prophage elements were identified in the YB51 genome.

The genome of YB51 harbors some virulence-associated genes,
including srtA, pgdA, and fbps (17). Some frameshift mutations
were found in the virulence-associated genes mrp, ofs, and zmpC.
Two other virulence-associated genes, epf and sly (2), were absent
in the YB51 genome. The distribution of virulence-associated
genes in the YB51 genome is the same as in the ST3 genome (16).

Nucleotide sequence accession number. The complete ge-
nome sequence of S. suis serotype 3 (strain YB51) has been as-
signed GenBank accession no. CP006645.

ACKNOWLEDGMENT

This study was supported by the Special Fund for Public Welfare Industry
of Chinese MoA (no. 201303041).

REFERENCES
1. Staats JJ, Feder I, Okwumabua O, Chengappa MM. 1997. Streptococcus

suis: past and present. Vet. Res. Commun. 21:381– 407.
2. Gottschalk M, Xu J, Calzas C, Segura M. 2010. Streptococcus suis: a new

emerging or an old neglected zoonotic pathogen? Future Microbiol.
5:371–391.

3. Yu HJ, Liu XC, Wang SW, Liu LG, Zu RQ, Zhong WJ, Zhu XP, Xiang
NJ, Yuan H, Meng L, Ou YB, Gao YJ, Lv Q, Huang Y, An XD, Huang
T, Zhou XY, Feng L, Pang QD, Yang WZ. 2005. Matched case-control
study for risk factors of human Streptococcus suis infection in Sichuan
Province, China. Zhonghua Liu Xing Bing Xue Za Zhi 26:636 – 639. (In
Chinese.)

4. Kay R, Cheng AF, Tse CY. 1995. Streptococcus suis infection in Hong
Kong. QJM 88:39 – 47.

5. Arends JP, Zanen HC. 1988. Meningitis caused by Streptococcus suis in
humans. Rev. Infect. Dis. 10:131–137.

6. Huang YT, Teng LJ, Ho SW, Hsueh PR. 2005. Streptococcus suis infec-
tion. J. Microbiol. Immunol. Infect. 38:306 –313.

7. Lun ZR, Wang QP, Chen XG, Li AX, Zhu XQ. 2007. Streptococcus suis:
an emerging zoonotic pathogen. Lancet Infect. Dis. 7:201–209.

8. Kataoka Y, Sugimoto C, Nakazawa M, Morozumi T, Kashiwazaki M.
1993. The epidemiological studies of Streptococcus suis infections in Japan
from 1987 to 1991. J. Vet. Med. Sci. 55:623– 626.

9. Wei Z, Li R, Zhang A, He H, Hua Y, Xia J, Cai X, Chen H, Jin M. 2009.
Characterization of Streptococcus suis isolates from the diseased pigs in
China between 2003 and 2007. Vet. Microbiol. 137:196 –201.

10. Kim D, Han K, Oh Y, Kim CH, Kang I, Lee J, Gottschalk M, Chae C.
2010. Distribution of capsular serotypes and virulence markers of Strep-

Genome AnnouncementsNovember/December 2013 Volume 1 Issue 6 e00884-13 genomea.asm.org 1

http://creativecommons.org/licenses/by/3.0/
http://www.ncbi.nlm.nih.gov/nuccore?term=CP006645
http://genomea.asm.org


tococcus suis isolated from pigs with polyserositis in Korea. Can. J. Vet. Res.
74:314 –316.

11. Messier S, Lacouture S, Gottschalk M, Groupe de Recherche sur les
Maladies Infectieuses du Porc (GREMIP), Centre de Recherche en
Infectiologie Porcine (CRIP). 2008. Distribution of Streptococcus suis
capsular types from 2001 to 2007. Can. Vet. J. 49:461– 462.

12. Higgins R, Gottschalk M. 1990. An update on Streptococcus suis identifi-
cation. J. Vet. Diagn. Invest. 2:249 –252.

13. Besemer J, Lomsadze A, Borodovsky M. 2001. GeneMarkS: a self-
training method for prediction of gene starts in microbial genomes. Im-
plications for finding sequence motifs in regulatory regions. Nucleic Acids
Res. 29:2607–2618.

14. Lagesen K, Hallin P, Rødland EA, Staerfeldt HH, Rognes T, Ussery

DW. 2007. RNAmmer: consistent and rapid annotation of ribosomal
RNA genes. Nucleic Acids Res. 35:3100 –3108.

15. Zhang A, Yang M, Hu P, Wu J, Chen B, Hua Y, Yu J, Chen H, Xiao J,
Jin M. 2011. Comparative genomic analysis of Streptococcus suis reveals
significant genomic diversity among different serotypes. BMC Genomics
12:523. doi:10.1186/1471-2164-12-523.

16. Hu P, Yang M, Zhang A, Wu J, Chen B, Hua Y, Yu J, Chen H, Xiao J,
Jin M. 2011. Complete genome sequence of Streptococcus suis serotype 3
strain ST3. J. Bacteriol. 193:3428 –3429.

17. Wang C, Li M, Feng Y, Zheng F, Dong Y, Pan X, Cheng G, Dong R, Hu
D, Feng X, Ge J, Liu D, Wang J, Cao M, Hu F, Tang J. 2009. The
involvement of sortase A in high virulence of STSS-causing Streptococcus
suis serotype 2. Arch. Microbiol. 191:23–33.

Wang et al.

Genome Announcements2 genomea.asm.org November/December 2013 Volume 1 Issue 6 e00884-13

http://dx.doi.org/10.1186/1471-2164-12-523
http://genomea.asm.org

	Whole-Genome Sequence of Streptococcus suis Serotype 3 Strain YB51
	Nucleotide sequence accession number. 
	ACKNOWLEDGMENT
	REFERENCES


