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ABSTRACT Caenibacillus caldisaponilyticus B1577 (= NBRC 111400 = DSM 1011007),
in the family Sporolactobacillaceae, was isolated from acidulocompost as a thermo-
philic and phospholipid-degrading bacterium. Here, we report the 3.36-Mb draft ge-
nome sequence, with a G+C content of 51.8%, to provide the genetic information
coding for phospholipases.

cidulocomposting is an effective method for degrading otherwise-unusable or-

ganic materials under acidic conditions (pH 3.5 to 6.5) at approximately 50 to 70°C,
and various bacteria grow throughout the composting process (1-3). However, little
information was previously reported on novel bacteria from acidulocompost. Caeniba-
cillus caldisaponilyticus B1577 (= NBRC 111400 = DSM 101100") was isolated as a
thermophilic and phospholipid-degrading bacterium from acidulocompost at Oarai
Aquarium in Ibaraki, Japan, and thereafter recognized as a novel species of a new genus
in the family Sporolactobacillaceae (4). The organism is Gram positive, aerobic, spore
forming, and rod shaped. Growth was observed to occur at 40 to 65°C and pH 4.8 to 8.1.

Strain B157T produced a thermostable extracellular phospholipase A (PLA), which
degraded phospholipids to generate lysophospholipids and free fatty acids (data not
shown). Although thermostable PLAs are expected to be of use in the oil and food
industries, a limited number of such enzymes have been purified and characterized so
far (5, 6). Therefore, the enzyme from strain B1577 is of interest from the viewpoints of
both basic and applied sciences. However, the PLA has failed to be purified and
identified due to nonspecific binding of the enzyme to the chromatographic resins.
Accordingly, in order to identify the corresponding gene, we determined the draft
genome sequence using the lon PGM system (Thermo Fisher Scientific, Waltham, MA,
USA). The resulting 917,608 reads were assembled de novo using the MIRA 4.0.5
software program (7) into 181 contigs. The Ny, contig length was 60,783 bp. The draft
genome was annotated by the Rapid Annotations using Subsystems Technology (RAST)
version 2.0 online annotation server (8-10).

The draft genome included 3,356,119 bases with a G+C content of 51.8%. The B1577
genome included 3,924 protein-coding genes, 65 tRNA genes, and 23 rRNA genes.
Although strain B157T produced an extracellular PLA, there was no candidate screened
for PLA activity by RAST analysis. Moreover, the Microbial Genome Annotation Pipeline
(MiGAP) version 2.19 (11) failed to identify any PLA genes. Therefore, we broadened
the search for four homologous enzymes: patatin-like phospholipases (Patatins),
lysophospholipase-like phospholipases (LysoPLs), phospholipase/carboxylesterases
(CEs), excluding phospholipases C and D, and lipases. This is because some of these
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enzymes are known to exhibit PLA activity (5, 6, 12). Then, we carried out the screening
of those four enzymes in the genome using two software programs, RAST and MiGAP.
As a result, a total of seven genes were newly identified: three genes were annotated
as Patatin, LysoPL, and CE, respectively, two genes as LysoPL or lipase, one gene as
LysoPL or CE, and one gene as LysoPL or protein with unknown function. We are
investigating whether the gene products of those seven candidates have PLA activities
by expressing them in Escherichia coli. This approach reveals the true PLA gene in the
genome, and the subsequent study provides novel and structural information of

bacterial PLA from the viewpoints of PLA evolution and classification.

Accession number(s). The draft genome sequence of C. caldisaponilyticus B1577
was deposited in the DDBJ/EMBL/GenBank database under accession numbers
BDDQ01000001 to BDDQO1000181.

REFERENCES

1.

Volume 5

Haruta S, Nakayama T, Nakamura K, Hemmi H, Ishii M, Igarashi Y, Nishino
T.2005. Microbial diversity in biodegradation and reutilization processes
of garbage. J Biosci Bioeng 99:1-11. https://doi.org/10.1263/jbb.99.001.

. Shigeri Y, Matsui T, Watanabe K. 2009. Decomposition of intact chicken

feathers by a thermophile in combination with an acidulocomposting
garbage-treatment process. Biosci Biotechnol Biochem 73:2519-2521.
https://doi.org/10.1271/bbb.90398.

. Asano R, Otawa K, Ozutsumi Y, Yamamoto N, Abdel-Mohsein HS, Nakai Y.

2010. Development and analysis of microbial characteristics of an acidulo-
composting system for the treatment of garbage and cattle manure. J Biosci
Bioeng 110:419-425. https://doi.org/10.1016/j.,jbiosc.2010.04.006.

. Tsujimoto Y, Saito R, Furuya H, Ishihara D, Sahara T, Kimura N, Nishino T,

Tsuruoka N, Shigeri Y, Watanabe K. 2016. Caenibacillus caldisaponilyticus
gen. nov., sp. nov., a thermophilic, spore-forming and phospholipid-
degrading bacterium isolated from acidulocompost. Int J Syst Evol
Microbiol 66:2684-2690. https://doi.org/10.1099/ijsem.0.001108.

. De Maria L, Vind J, Oxenbgll KM, Svendsen A, Patkar S. 2007. Phospho-

lipases and their industrial applications. Appl Microbiol Biotechnol 74:
290-300. https://doi.org/10.1007/s00253-006-0775-x.

. Aloulou A, Ali YB, Bezzine S, Gargouri Y, Gelb MH. 2012. Phospholipases:

an overview, p 63-85. In Sandoval G (ed), Lipases and phospholipases.
Humana Press, New York, NY.

. Chevreux B, Pfisterer T, Drescher B, Driesel AJ, Miller WEG, Wetter T,

Suhai S. 2004. Using the miraEST assembler for reliable and automated
mMRNA transcript assembly and SNP detection in sequenced ESTs Ge-
nome Res 14:1147-1159. https://doi.org/10.1101/gr.1917404.

Issue 13  e00089-17

. Aziz RK, Bartels D, Best AA, DeJongh M, Disz T, Edwards RA, Formsma K,

Gerdes S, Glass EM, Kubal M, Meyer F, Olsen GJ, Olson R, Osterman AL,
Overbeek RA, McNeil LK, Paarmann D, Paczian T, Parrello B, Pusch GD,
Reich C, Stevens R, Vassieva O, Vonstein V, Wilke A, Zagnitko O. 2008.
The RAST server: Rapid Annotations using Subsystems Technology. BMC
Genomics 9:75. https://doi.org/10.1186/1471-2164-9-75.

. Overbeek R, Olson R, Pusch GD, Olsen GJ, Davis JJ, Disz T, Edwards RA,

Gerdes S, Parrello B, Shukla M, Vonstein V, Wattam AR, Xia F, Stevens R.
2014. The SEED and the Rapid annotation of microbial genomes using
subsystems technology (RAST). Nucleic Acids Res 42:D206-D214.
https://doi.org/10.1093/nar/gkt1226.

. Brettin T, Davis JJ, Disz T, Edwards RA, Gerdes S, Olsen GJ, Olson R,

Overbeek R, Parrello B, Pusch GD, Shukla M, Thomason JA, Stevens R,
Vonstein V, Wattam AR, Xia F. 2015. RASTtk: A modular and extensible
implementation of the RAST algorithm for building custom annotation
pipelines and annotating batches of genomes. Sci Rep 5:8365. https://
doi.org/10.1038/srep08365.

. Sugawara H, Ohyama A, Mori H, Kurokawa K. 2009. Microbial genome

annotation pipeline (MiGAP) for diverse users, poster s001-1-2. In 20th
Int Conf Genome Inform (GIW2009), 14 to 16 December 2009, Yoko-
hama, Japan.

. Kienesberger PC, Oberer M, Lass A, Zechner R. 2009. Mammalian patatin

domain containing proteins: a family with diverse lipolytic activities
involved in multiple biological functions. J Lipid Res 50(Suppl):S63-568.
https://doi.org/10.1194/jlr.R800082-JLR200.

genomea.asm.org 2


https://www.ncbi.nlm.nih.gov/protein/BDDQ01000001
https://www.ncbi.nlm.nih.gov/protein/BDDQ01000181
https://doi.org/10.1263/jbb.99.001
https://doi.org/10.1271/bbb.90398
https://doi.org/10.1016/j.jbiosc.2010.04.006
https://doi.org/10.1099/ijsem.0.001108
https://doi.org/10.1007/s00253-006-0775-x
https://doi.org/10.1101/gr.1917404
https://doi.org/10.1186/1471-2164-9-75
https://doi.org/10.1093/nar/gkt1226
https://doi.org/10.1038/srep08365
https://doi.org/10.1038/srep08365
https://doi.org/10.1194/jlr.R800082-JLR200
http://genomea.asm.org

	Accession number(s). 
	REFERENCES

