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Serratia spp. are gammaproteobacteria and members of the family Enterobacteriaceae. Here, we announce the genome sequence
of Serratia plymuthica strain V4, which produces the siderophore serratiochelin and antimicrobial compounds.
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The most commonly studied member of the genus Serratia is
the pathogenic Serratia marcescens, a producer of a red prodi-

giosin pigment (1). Serratia liquefaciens and S. marcescens are of-
ten associated with nosocomial infections that involve the coloni-
zation of medical devices (2, 3). Strains belonging to this genus are
known to harbor diverse antibiotic resistance determinants (3–8).

Other species belonging to this genus have been described as
being indirectly beneficial to humans because they produce highly
potent antifungal and antimicrobial molecules. Such is the case of
Serratia plymuthica strain HRO-C48, which was isolated from the
rhizosphere of oilseed rape and produces the antifungal pyrrolni-
trin (9, 10), and of S. plymuthica RVH1, which was isolated from a
raw vegetable-processing line and produces the antimicrobial
zeamine (11, 12).

Serratia sp. strain V4 (ZK4911) was isolated from a biofilm that
formed on the pasteurizer plate in a sanitized milk-processing line
(13). This strain was particularly interesting, as it was found to
produce the siderophore serratiochelin (14) as well as a number of
uncharacterized antimicrobial compounds and the recently char-
acterized zeamine (11, 13).

Genomic DNA from Serratia sp. V4 was obtained from an
overnight culture in LB medium (Merck) using the total DNA
extraction DNeasy blood and tissue kit (Qiagen). The genome
sequence was obtained by de novo sequencing using 454 technol-
ogy (Genotech, South Korea), which resulted in 65 contigs with an
average length of 85 kb (contig size range, 10 to 457 kb; N50,
220 kb). The relative order and orientation of the contigs were
determined by comparison with whole-genome sequences avail-
able from other members of the genus, those of Serratia sp. strain
AS12 (GenBank accession no. CP002774.1), S. plymuthica 4x13
(previously Serratia odorifera 4Rx13; GenBank accession no.
CP006250), and Serratia proteamaculans 568 (GenBank accession
no. CP000826.1), using the whole-genome alignment tool Mauve
version 2.3.1 (15). Based on this scaffolding, we were able to close
52 gaps by PCR and primer walking, thus yielding 13 supercontigs.

The genome of Serratia sp. V4 is approximately 5.5 Mb long,
with a G�C content of 56%, falling within the normal Serratia
genus values (54 to 60%) (16). The genome of Serratia sp. strain
V4 displays a high degree of similarity (98% nucleotide identity)

with the genome of S. plymuthica 4Rx13, though S. plymuthica
4Rx13 lacks key gene clusters involved in the biosynthesis of non-
ribosomal peptides and polyketides. For example, it lacks genes
involved in the synthesis of zeamine (17), as confirmed by BLAST
analyses.

Digital DNA-DNA hybridization (genome-to-genome dis-
tance calculator; German Collection of Microorganisms and Cell
Cultures [DSMZ]) confirmed that S. plymuthica 4Rx13 is indeed
the closest relative of Serratia sp. V4 (18). Formula 2 (sum of all
identities found in high-scoring segment pairs [HSPs] divided by
the overall HSP length), which is preferred for incomplete ge-
nomes such as this one, gave a percentage of 96.41 for the likeli-
hood of these being the same species. Thus, we are designating this
strain S. plymuthica strain V4.

Nucleotide sequence accession number. The genomic se-
quence of S. plymuthica V4 has been deposited in GenBank under
the accession no. CP007439.

ACKNOWLEDGMENTS

We thank the Portuguese Foundation for Science and Technology (grant
PTDC/EBB-EBI/104263/2008 to M.J.V. and Ph.D. grant SFRH/BD/
38298/2007 to S.C.).

REFERENCES
1. Williams RP. 1973. Biosynthesis of prodigiosin, a secondary metabolite of

Serratia marcescens. Appl. Microbiol. 25:396 – 402.
2. Su LH, Ou JT, Leu HS, Chiang PC, Chiu YP, Chia JH, Kuo AJ, Chiu

CH, Chu C, Wu TL, Sun CF, Riley TV, Chang BJ, The Infection
Control Group. 2003. Extended epidemic of nosocomial urinary tract
infections caused by Serratia marcescens. J. Clin. Microbiol. 41:
4726 – 4732. http://dx.doi.org/10.1128/JCM.41.10.4726-4732.2003.

3. Mahlen SD. 2011. Serratia infections: from military experiments to cur-
rent practice. Clin. Microbiol. Rev. 24:755–791. http://dx.doi.org/10.112
8/CMR.00017-11.

4. Stock I, Grueger T, Wiedemann B. 2003. Natural antibiotic susceptibility
of strains of Serratia marcescens and the S. liquefaciens complex: S. lique-
faciens sensu stricto, S. proteamaculans and S. grimesii. Int. J. Antimicrob.
Agents 22:35– 47. http://dx.doi.org/10.1016/S0924-8579(03)00234-6.

5. Stock I, Burak S, Sherwood KJ, Gruger T, Wiedemann B. 2003. Natural
antimicrobial susceptibilities of strains of “unusual” Serratia species: S.
ficaria, S. fonticola, S. odorifera, S. plymuthica and S. rubidaea. J. Antimi-
crob. Chemother. 51:865– 885. http://dx.doi.org/10.1093/jac/dkg156.

Genome AnnouncementsMay/June 2014 Volume 2 Issue 3 e00340-14 genomea.asm.org 1

CORE Metadata, citation and similar papers at core.ac.uk

Provided by Universidade do Minho: RepositoriUM

https://core.ac.uk/display/55631773?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
http://creativecommons.org/licenses/by/3.0/
http://www.ncbi.nlm.nih.gov/nuccore?term=CP007439
http://dx.doi.org/10.1128/JCM.41.10.4726-4732.2003
http://dx.doi.org/10.1128/CMR.00017-11
http://dx.doi.org/10.1128/CMR.00017-11
http://dx.doi.org/10.1016/S0924-8579(03)00234-6
http://dx.doi.org/10.1093/jac/dkg156
http://genomea.asm.org


6. Cooksey RC, Bannister ER, Farrar WE. 1975. Antibiotic resistance pat-
terns of clinical isolates of Serratia marcescens. Antimicrob. Agents Che-
mother. 7:396 –399. http://dx.doi.org/10.1128/AAC.7.4.396.

7. McGowan JE. 1983. Antimicrobial resistance in hospital organisms and
its relation to antibiotic use. Rev. Infect. Dis. 5:1033–1048. http://dx.doi
.org/10.1093/clinids/5.6.1033.

8. Knothe H, Shah P, Krcmery V, Antal M, Mitsuhashi S. 1983. Transfer-
able resistance to cefotaxime, cefoxitin, cefamandole and cefuroxime in
clinical isolates of Klebsiella pneumoniae and Serratia marcescens. Infection
11:315–317. http://dx.doi.org/10.1007/BF01641355.

9. Liu X, Bimerew M, Ma Y, Müller H, Ovadis M, Eberl L, Berg G,
Chernin L. 2007. Quorum-sensing signaling is required for production of
the antibiotic pyrrolnitrin in a rhizospheric biocontrol strain of Serratia
plymuthica. FEMS Microbiol. Lett. 270:299 –305. http://dx.doi.org/10.11
11/j.1574-6968.2007.00681.x.

10. Kurze S, Bahl H, Dahl R, Berg G. 2001. Biological control of fungal
strawberry diseases by Serratia plymuthica HRO-C48. Plant Dis. 85:
529 –534. http://dx.doi.org/10.1094/PDIS.2001.85.5.529.

11. Masschelein J, Mattheus W, Gao LJ, Moons P, Van Houdt R, Uytter-
hoeven B, Lamberigts C, Lescrinier E, Rozenski J, Herdewijn P, Aertsen
A, Michiels C, Lavigne R. 2013. A PKS/NRPS/FAS hybrid gene cluster
from Serratia plymuthica RVH1 encoding the biosynthesis of three broad
spectrum, zeamine-related antibiotics. PLoS One 8:e54143. http://dx.doi
.org/10.1371/journal.pone.0054143.

12. Van Houdt R, Moons P, Jansen A, Vanoirbeek K, Michiels CW. 2005.
Genotypic and phenotypic characterization of a biofilm-forming Serratia
plymuthica isolate from a raw vegetable processing line. FEMS Microbiol.
Lett. 246:265–272. http://dx.doi.org/10.1016/j.femsle.2005.04.016.

13. Cleto S, Matos S, Kluskens L, Vieira MJ. 2012. Characterization of
contaminants from a sanitized milk processing plant. PLoS One 7:e40189.
http://dx.doi.org/10.1371/journal.pone.0040189.

14. Seyedsayamdost MR, Cleto S, Carr G, Vlamakis H, João Vieira M,
Kolter R, Clardy J. 2012. Mixing and matching siderophore clusters:
structure and biosynthesis of serratiochelins from Serratia sp. J. Am.
Chem. Soc. 4:134:13550 –3. http://dx.doi.org/10.1021/ja304941d.

15. Darling AE, Mau B, Perna NT. 2010. progressiveMauve: multiple ge-
nome alignment with gene gain, loss and rearrangement. PLoS One
5:e11147. http://dx.doi.org/10.1371/journal.pone.0011147.

16. Grimont PA, Grimont F. 1978. The genus Serratia. Annu. Rev. Microbiol.
32:221–248. http://dx.doi.org/10.1146/annurev.mi.32.100178.001253.

17. Zhou J, Zhang H, Wu J, Liu Q, Xi P, Lee J, Liao J, Jiang Z, Zhang LH.
2011. A novel multidomain polyketide synthase is essential for zeamine
production and the virulence of Dickeya zeae. Mol. Plant Microbe Interact.
24:1156 –1164. http://dx.doi.org/10.1094/MPMI-04-11-0087.

18. Auch AF, von Jan M, Klenk HP, Göker M. 2010. Digital DNA-DNA
hybridization for microbial species delineation by means of genome-to-
genome sequence comparison. Stand. Genomic Sci. 2:117–134. http://dx
.doi.org/10.4056/sigs.531120.

Cleto et al.

Genome Announcements2 genomea.asm.org May/June 2014 Volume 2 Issue 3 e00340-14

http://dx.doi.org/10.1128/AAC.7.4.396
http://dx.doi.org/10.1093/clinids/5.6.1033
http://dx.doi.org/10.1093/clinids/5.6.1033
http://dx.doi.org/10.1007/BF01641355
http://dx.doi.org/10.1111/j.1574-6968.2007.00681.x
http://dx.doi.org/10.1111/j.1574-6968.2007.00681.x
http://dx.doi.org/10.1094/PDIS.2001.85.5.529
http://dx.doi.org/10.1371/journal.pone.0054143
http://dx.doi.org/10.1371/journal.pone.0054143
http://dx.doi.org/10.1016/j.femsle.2005.04.016
http://dx.doi.org/10.1371/journal.pone.0040189
http://dx.doi.org/10.1021/ja304941d
http://dx.doi.org/10.1371/journal.pone.0011147
http://dx.doi.org/10.1146/annurev.mi.32.100178.001253
http://dx.doi.org/10.1094/MPMI-04-11-0087
http://dx.doi.org/10.4056/sigs.531120
http://dx.doi.org/10.4056/sigs.531120
http://genomea.asm.org

	Genome Sequence of Serratia plymuthica V4
	Nucleotide sequence accession number. 
	ACKNOWLEDGMENTS
	REFERENCES


