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The analysis of the ~5.8-Mb draft genome sequence of a moderately thermophilic, heterotrophic, facultative anaerobic bacte-
rium, Paenibacillus strain P1XP2, identified genes for enzymes with the potential for degrading complex food wastes, a property
consistent with the ecological habitat of the isolate.
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Paenibacillus strain P1XP2 (KCTC 33553; JCM 30052) is a het-
erotrophic, moderately thermophilic (optimal growth tem-

perature of ~45°C and optimal growth pH between 7 and 8), fac-
ultative anaerobic, and fermentative bacterium isolated on 0.1%
tryptic soy broth (TSB) from a sample collected from Baku Baku,
a commercial bioreactor degrading food waste (1). The sample
was collected on day 16 following the commissioning of the reac-
tor, when the in situ temperature of the bioreactor was 42°C.
Strain P1XP2 was one of 5 strains isolated from the bioreactor that
shared 99% of its 16S rRNA gene sequence with Paenibacillus
cookii, whose genome is yet to be sequenced. Strain P1XP2 was
cultured in 0.1% TSB under optimal growth conditions (pH 7.0
and 45°C) to mid-late log growth phase, the cells were centrifuged,
and the DNA from the cell pellet was purified using a modification
of Marmur’s method (2). The genomic DNA of strain P1XP2 con-
sisting of 2.1 million (2,093,889) reads totaling 408 Mbp
(408,551,646 bp) was generated using an Ion Torrent PGM se-
quencer and a 318 chip at the Australian Genome Research Facil-
ity (AGRF) core facility. Filtered high-quality data assembled us-
ing GS De Novo Assembler version 2.9 generated a genome of
~5.8 Mbp (70� coverage) consisting of 186 contigs with an aver-
age G�C content of 53.5 mol%. The contigs were analyzed using
the online annotation server RAST (3), and automatic gene anno-
tation was carried out using Prokka version 1.10 (4). Phylogenetic
analysis for marker genes was performed using Phylosift version
1.0.0_02 (5), and average nucleotide analysis was performed using
JSpecies (6).

RAST analysis indicated that the genome sequence comprised
6,608 putative protein-encoding genes, 81 tRNA genes, and 5
rRNA genes (5S rRNA, 16S rRNA, and 23S rRNA). A large num-
ber of genes involved in carbohydrate degradation (639), includ-
ing genes for chitinase, �-amylase, pullulanase, cyclodextrinase,
glucosidase, galactosidase, glucuroxylanase, and arabinogalactan
endo-1,4-beta-galactosidase, together with a slightly smaller
number of genes (339) involved in protein and amino acid degra-

dation and synthesis, were identified in the genome following
RAST analysis. The presence of xylanase and amylase in strain
P1XP2 was supported by activity screening using X-xyl and starch
agar plate assays (1). The presence of chitinase genes has not been
reported in any of the 53 Paenibacillus genomes sequenced to date,
but their presence has been reported in a number of Paenibacillus
isolates (7). Phylogenetic analysis indicated that 97% of the phy-
logenetic marker genes were related to members of the genus
Paenibacillus, family Paenibacillaceae, phylum Firmicutes, and
10% of these were related to the genome sequence of Paenibacillus
sochii. ANIb analysis suggested that strain P1XP2 was distantly
related to the 53 genome sequences of Paenibacillus, with an aver-
age nucleotide identity of 74%, suggesting that it is a novel isolate.

The draft whole-genome sequence of strain P1XP2, together
with isolate Bacillus subtilis strain D7XPN1, another potent en-
zyme producer from the same ecosystem and whose genome has
been sequenced (1), will assist in understanding the role of this
particular bacterium in the food-degradation process in the Baku
Baku commercial bioreactor.

Nucleotide sequence accession numbers. The Paenibacillus
sp. strain P1XP2 whole-genome shotgun project has the project
accession number JRNV00000000. This version of the project (01)
has the accession number JRNV01000000 and consists of se-
quences JRNV01000001 through JRNV01000186. The version de-
scribed in this paper is version JHCA00000000.1.

ACKNOWLEDGMENTS

We thank Scott Browning for sample collection.
We thank Exact Energy, Gold Coast, Australia, for funding the project.

REFERENCES
1. Adelskov J. 2013. Microbial community structure and function in the

degradation of food wastes under controlled conditions. Honors thesis.
Griffith University, Nathan, Queensland, Australia.

2. Ogg CD, Patel BKC. 2009. Caloramator australicus sp. nov., a thermo-

PROKARYOTEScrossmark

Genome AnnouncementsJanuary/February 2015 Volume 3 Issue 1 e01484-14 genomea.asm.org 1

http://crossmark.crossref.org/dialog/?doi=10.1128/genomeA.01484-14&domain=pdf&date_stamp=2015-1-29
http://genomea.asm.org
http://genomea.asm.org/


philic, anaerobic bacterium from the Great Artesian Basin of Australia. Int
J Syst Evol Microbiol 59:95–101. http://dx.doi.org/10.1099/ijs.0.000802-0.

3. 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. http://dx.doi.org/10.1186/1471-2164-9-75.

4. Seemann T. 2014. Prokka: rapid prokaryotic genome annotation. BioInformatics
30:2068–2069. http://dx.doi.org/10.1093/bioinformatics/btu153.

5. Darling AE, Jospin G, Lowe E, Matsen FA, Bik HM, Eisen JA. 2014.
PhyloSift: phylogenetic analysis of genomes and metagenomes. PeerJ
2:e243. http://dx.doi.org/10.7717/peerj.243.

6. Richter M, Rosselló-Móra R. 2009. Shifting the genomic gold standard for
the prokaryotic species definition. Proc Natl Acad Sci U S A 106:
19126 –19131. http://dx.doi.org/10.1073/pnas.0906412106.

7. Han KI, Patnaik BB, Kim YH, Kwon HJ, Han YS, Han MD. 2014.
Isolation and characterization of chitinase-producing Bacillus and Paeni-
bacillus strains from salted and fermented shrimp, Acetes japonicus. J Food
Sci 79:M665–M674. http://dx.doi.org/10.1111/1750-3841.12387.

Adelskov and Patel

Genome Announcements2 genomea.asm.org January/February 2015 Volume 3 Issue 1 e01484-14

http://genomea.asm.org
http://genomea.asm.org/

	
	Nucleotide sequence accession numbers. 
	ACKNOWLEDGMENTS

	REFERENCES

