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The Serratia sp. strain ISTD04 has been identified as a carbon dioxide (CO2)-sequestering bacterium isolated from marble min-
ing rocks in the Umra area, Rajasthan, India. This strain grows chemolithotrophically on media that contain sodium bicarbon-
ate (NaHCO3) as the sole carbon source. Here, we report the genome sequence of 5.07 Mb Serratia sp. ISTD04.
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Increase in CO2 concentration can be mitigated by autotrophic
and heterotrophic carbon fixation by plants and microorgan-

isms (1). Some microorganisms, in addition to carbon dioxide
fixation, also produce value-added products (2). Serratia sp. strain
ISTD04 was isolated from marble mining rocks of the palaeopro-
terozoic metasediments of the Aravali Supergroup, Rajasthan, In-
dia, by enrichment in minimal salt media with increasing concen-
tration of NaHCO3 as the carbon source (3). The bacterium is
characterized by chemolithotrophic fixation of carbon dioxide
which is supported by the presence of ribulose-1,5-bisphosphate
carboxylase/oxygenase (RuBisCo), carbonic anhydrase, and car-
boxylases (4). The strain was studied in detail for CO2 sequestra-
tion along with biodiesel and polyhydroxyalkanoate (PHA) pro-
duction (5, 6).

Whole-genome shotgun sequencing of Serratia sp. strain
ISTD04 was performed on the Illumina Miseq platform and re-
sulted in 2,073,386 paired-end reads of 151-bp length. After filter-
ing the raw reads using NGS tool kit (v2.3.1), high-quality
1,485,793 paired-end reads were obtained. The genome assembly
was performed using Velvet (v1.2.10) (7), SOAPdenovo (8), and
gsassembler using a k-mer value of 79 for primary assembly.
SSPACE (9) was used to perform scaffolding of the primary as-
sembled contigs that generated 120 scaffolds, with an N50 scaffold
size of 1,03,262 bp. The maximum scaffold length was 3,28,633 bp
and minimum scaffold length was 210 bp. The NCBI prokaryotic
genome annotation pipeline (PGAP) was used for the identifica-
tion of candidate gene models. Furthermore, Pfam (10) annota-
tion was carried out to assign functional domains to the predicted
gene models. The pathways and the genes involved were predicted
with the help of the KEGG Automatic Annotation Server (KAAS)
(11).

The total genome size of Serratia sp. strain ISTD04 is 5.07 Mb
with a G�C content of 59.98%. The assembly resulted in a cover-
age of 81�. A total of 4,563 protein coding gene models were
predicted by PGAP. Moreover, 75 tRNAs, 8 rRNAS (2 5S rRNAs,
4 16S rRNAs, and 2 of 23S rRNAs), and 12 noncoding RNAs
(ncRNAs) were also identified. In addition, 88 pseudo genes were

predicted, among which were 6 frame-shifted pseudogenes. PGAP
annotated 3,765 (82.51%) of the total predicted genes. In addi-
tion, Pfam annotation was assigned to 4,234 genes (92.78%) and
1,498 genes (32.82%) were predicted by the KAAS tool to be in-
volved in various pathways.

Serratia sp. ISTD04 is a novel organism which performs
chemolithoautotrophic carbon dioxide assimilation. Genome
analysis of Serratia sp. ISTD04 revealed the presence of phospho-
ribulokinase (PRK) and other CBB pathway genes. However, the
RuBisCo gene could not be identified in the genome assembly
(12). The carbonic anhydrase, an important facilitator enzyme, is
also present in the genome (13). Anaplerotic CO2 assimilating
enzymes viz. phosphoenolpyruvate (PEP) carboxylase, malic en-
zymes, and PEP carboxykinase, are present in the genomic analy-
sis (14). Enzymes for fatty acid metabolism such as acetyl-CoA
carboxlases, malonyl Co-ACP transacylase, 3-ketoacyl ACP-
synthase, and 3-ketoacyl ACP-reductase are present (4). Enzymes
involved in PHA synthesis like �-ketoacyl-CoA thiolase and
acetoacetyl-CoA dehydrogenase were also identified in the ge-
nome sequence (6). Therefore, this strain can be applied to se-
quester CO2 and value-added products.

Accession number(s). This whole-genome shotgun project
has been deposited at DDBJ/ENA/GenBank under the accession
no. MBDW00000000. The version described in this paper is ver-
sion MBDW01000000.

ACKNOWLEDGMENTS

We thank the University with Potential for Excellence-UGC (UPOE),
JNU, New Delhi, India, for providing funds for publication charges.

FUNDING INFORMATION
The funders had no role in study design, result interpretation, data col-
lection, or the decision to submit the research work.

REFERENCES
1. Saini R, Kapoor R, Kumar R, Siddiqi TO, Kumar A. 2011. CO2 utilizing

microbes—A comprehensive review. Biotechnol Adv 29:949 –960. http://
dx.doi.org/10.1016/j.biotechadv.2011.08.009.

crossmark

Genome AnnouncementsSeptember/October 2016 Volume 4 Issue 5 e01141-16 genomea.asm.org 1

http://crossmark.crossref.org/dialog/?doi=10.1128/genomeA.01141-16&domain=pdf&date_stamp=2016-10-20
http://genomea.asm.org


2. Palumbo AV, McCarthy JF, Amonette JE, Fisher LS, Wullschleger SD,
Daniels WL. 2004. Prospects for enhancing carbon sequestration and
reclamation of degraded lands with fossil-fuel combustion by-products.
Adv Environ Res 8:425– 438. http://dx.doi.org/10.1016/S1093
-0191(02)00124-7.

3. Srivastava S, Bharti RK, Thakur IS. 2015. Characterization of bacteria
isolated from palaeoproterozoic metasediments for sequestration of car-
bon dioxide and formation of calcium carbonate. Environ Sci Pollut Res
Int 22:1499 –1511. http://dx.doi.org/10.1007/s11356-014-3442-2.

4. Bharti RK, Srivastava S, Thakur IS. 2014. Proteomic analysis of carbon
concentrating chemolithotrophic Bacteria Serratia sp. for sequestration of
carbon dioxide. PLoS One 9:e91300. http://dx.doi.org/10.1371/
journal.pone.0091300.

5. Bharti RK, Srivastava S, Thakur IS. 2014. Production and characteriza-
tion of biodiesel from carbon dioxide concentrating chemolithotrophic
bacteria, Serratia sp. ISTD04. Bioresour Technol 153:189 –197. http://
dx.doi.org/10.1016/j.biortech.2013.11.075.

6. Kumar M, Gupta A, Thakur IS. 2016. Carbon dioxide sequestration by
chemolithotrophic oleaginous bacteria for production and optimization
of polyhydroxyalkanoate. Bioresour Technol 213:249 –256. http://
dx.doi.org/10.1016/j.biortech.2016.02.038.

7. Zerbino DR, Birney E. 2008. Velvet: algorithms for de novo short read
assembly using de Bruijn graphs. Genome Res 18:821– 829. http://
dx.doi.org/10.1101/gr.074492.107.

8. Xie Y, Wu G, Tang J, Luo R, Patterson J, Liu S, Huang W, He G, Gu

S, Li S, Zhou X, Lam T-W, Li Y, Xu X, Wong GK, Wang J. 2014.
SOAPdenovo-Trans: de novo transcriptome assembly with short RNA-
Seq reads. Bioinformatics 30:1660 –1666. http://dx.doi.org/10.1093/
bioinformatics/btu077.

9. Boetzer M, Henkel CV, Jansen HJ, Butler D, Pirovano W. 2011. Scaf-
folding pre-assembled contigs using SSPACE. Bioinformatics 27:
578 –579. http://dx.doi.org/10.1093/bioinformatics/btq683.

10. Finn RD, Bateman A, Clements J, Coggill P, Eberhardt RY, Eddy SR,
Heger A, Hetherington K, Holm L, Mistry J, Sonnhammer EL, Tate J,
Punta M. 2014. Pfam: the protein families database. Nucleic Acids Res
42:D222–D230. http://dx.doi.org/10.1093/nar/gkt1223.

11. Moriya Y, Itoh M, Okuda S, Yoshizawa AC, Kanehisa M. 2007. KAAS:
an automatic genome annotation and pathway reconstruction server. Nu-
cleic Acids Res 35:W182–W185. http://dx.doi.org/10.1093/nar/gkm321.

12. Agarwal L, Purohit HJ. 2013. Genome sequence of Rhizobium lupini
HPC(L) isolated from saline desert soil, Kutch (Gujarat). Genome An-
nounc 1(1):e00071-12. http://dx.doi.org/10.1128/genomeA.00071-12.

13. Bharti RK, Srivastava S, Thakur IS. 2014. Isolation, purification, char-
acterization and mass spectroscopic analysis of carbonic anhydrase from
Serratia sp. for sequestration of carbon dioxide and formation of calcite. J
Environ Chem Eng 2:31–39. http://dx.doi.org/10.1016/j.jece.2013.11.018.

14. Tang KH, Tang YJ, Blankenship RE. 2011. Carbon metabolic pathways
in phototrophic bacteria and their broader evolutionary implications.
Front Microbiol 2:165. http://dx.doi.org/10.3389/fmicb.2011.00165.

Kumar et al.

Genome Announcements2 genomea.asm.org September/October 2016 Volume 4 Issue 5 e01141-16

http://genomea.asm.org

	Genome Sequence of Carbon Dioxide-Sequestering Serratia sp. Strain ISTD04 Isolated from Marble Mining Rocks
	Accession number(s). 
	ACKNOWLEDGMENTS

	REFERENCES

