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Draft Genome Sequence of the Butyric Acid Producer Clostridium
tyrobutyricum Strain CIP 1-776 (IFP923)
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Here, we report the draft genome sequence of Clostridium tyrobutyricum CIP I-776 (IFP923), an efficient producer of butyric
acid. The genome consists of a single chromosome of 3.19 Mb and provides useful data concerning the metabolic capacities of

the strain.
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utyric acid is a saturated four-carbon carboxylic acid used in

chemical, food, perfume, pharmaceutical, and animal feed in-
dustries, and it is currently mainly produced by a chemical pro-
cess. However, butyric acid can also be produced as an end prod-
uct of fermentation by several Clostridium species (1). In order to
enhance the butyrate production in these strains, genetic manip-
ulation is mandatory, and several tools dedicated to the genus
Clostridium have recently been developed. Another prerequisite
for the successful genetic manipulation of these microorganisms is
an investigation of their genetic information through genome se-
quencing. Among the acidogenic strains used so far, Clostridium
tyrobutyricum showed the most promising capacity for the pro-
duction of butyric acid (2). While the genome sequence of the
strain ATCC 25755 was recently published (3), here, we present
the draft genome sequence of strain CIP I-776 (IFP923), which has
been shown to have the highest titers in terms of butyric acid
production among a panel of wild-type strains belonging to the
Clostridium genus (4).

Genomic DNA was extracted using the GenElute bacterial
genomic DNA kit (Sigma-Aldrich) and sequenced on an Illumina
MiSeq with a 2 X 250-bp paired-end sequencing kit. A total of
3,756,334 reads were assembled using the Velvet assembler (5)
into 139 contigs, with a total size of 3,190,249 bp, providing 294 X
coverage. The average contiglength was 22,951 bp, with the largest
contig being 252,918 bp. The average G+C content was of 30.8%.
Functional annotation was carried out using tools of the Micro-
Scope platform (6).

Consistent with data obtained for C. tyrobutyricum ATCC
25755, genome analysis of strain CIP I-776 did not allow the
identification of genes coding for a phosphate butyryltrans-
ferase or a butyrate kinase, which are involved in butyrate for-
mation in other Clostridium species, such as Clostridium aceto-
butylicum (7). In contrast, several genes were predicted to code
for enzymes that could be involved in recently identified alter-
native pathways (8).

While one ack gene coding for an acetate kinase was identi-
fied, two putative ycf genes coding for acyl-coenzyme A (CoA):
acetoacyl-CoA transferase were detected. These genes do not
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have homologues in C. acetobutylicum and may have a key role
in the conversion of butyryl-CoA to butyrate in C. tyrobutyri-
cum, consistent with observations made by other authors (9).
Further studies are required to investigate this alternative bu-
tyrate formation pathway, and the genomic data obtained in
this study will allow the performance of efficient genetic strat-
egies to confirm this hypothesis and increase the production
capacities of the strain.

Nucleotide sequence accession numbers. This whole-genome
shotgun project has been deposited at DDBJ/EMBL/GenBank un-
der the accession no. FAXL00000000. The version described in
this paper is the first version, FAXL01000000.

ACKNOWLEDGMENT

This work has benefited from the facilities and expertise of the High-
throughput Sequencing Platform of I2BC.

FUNDING INFORMATION

This research received no specific grant from any funding agency in the
public, commercial, or not-for-profit sectors.

REFERENCES

1. Zhang C, Yang H, Yang F, Ma Y. 2009. Current progress on butyric acid
production by fermentation. Curr Microbiol 59:656—663. http://
dx.doi.org/10.1007/s00284-009-9491-y.

2. Dwidar M, Park JY, Mitchell RJ, Sang BI. 2012. The future of butyric acid
in industry. ScientificWorldJournal 2012:471417.

3. Jiang L, Zhu L, Xu X, Li Y, Li S, Huang H. 2013. Genome sequence of
Clostridium tyrobutyricum ATCC 25755, a butyric acid-overproducing
strain. Genome Announc 1(3):e00308-13. http://dx.doi.org/10.1128/
genomeA.00308-13.

4. Jang YS, Woo HM, Im JA, Kim IH, Lee SY. 2013. Metabolic engineering
of Clostridium acetobutylicum for enhanced production of butyric acid.
Appl Microbiol Biotechnol 97:9355-9363. http://dx.doi.org/10.1007/
500253-013-5161-x.

5. 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.

6. Vallenet D, Belda E, Calteau A, Cruveiller S, Engelen S, Lajus A, Le Fevre
F, Longin C, Mornico D, Roche D, Rouy Z, Salvignol G, Scarpelli C, Thil
Smith AA, Weiman M, Médigue C. 2013. MicroScope—an integrated
microbial resource for the curation and comparative analysis of genomic

genomea.asm.org 1


http://crossmark.crossref.org/dialog/?doi=10.1128/genomeA.00048-16&domain=pdf&date_stamp=2016-3-3
http://genomea.asm.org

Wasels et al.

and metabolic data. Nucleic Acids Res 41:D636-D647. http://dx.doi.org/ 8. Vital M, Howe AC, Tiedje JM. 2014. Revealing the bacterial butyrate

10.1093/nar/gks1194. synthesis pathways by analyzing (meta) genomic data. mBio 5(2):e00889-
7. Walter KA, Nair RV, Cary JW, Bennett GN, Papoutsakis ET. 1993. 14. http://dx.doi.org/10.1128/mBio.00889-14.

Sequence and arrangement of two genes of the butyrate-synthesis pathway 9. Cho C, Jang YS, Moon HG, Lee J, Lee SY. 2015. Metabolic engineering of

of Clostridium acetobutylicurn ATCC 824. Gene 134:107-111. http:// clostridia for the production of chemicals. Biofuels Bioprod Bioref

dx.doi.org/10.1016/0378-1119(93)90182-3. 9:211-225. http://dx.doi.org/10.1002/bbb.1531.

2 genomea.asm.org Genome Announcements March/April 2016 Volume 4 Issue 2 e00048-16


http://genomea.asm.org

	Draft Genome Sequence of the Butyric Acid Producer Clostridium tyrobutyricum Strain CIP I-776 (IFP923)
	Nucleotide sequence accession numbers. 
	ACKNOWLEDGMENT

	REFERENCES

