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ABSTRACT The strictly anaerobic, Gram-positive bacterium Clostridium luticellarii, which
has straight or slightly curved rod-shaped cells, polar endospores, and peritrichous fla-
gella, is used for the production of strong aromatic Chinese liquors. C. luticellarii is able
to produce butanoic acid. The draft genome sequence consists of 3.757 Mbp, includ-
ing 3,632 predicted protein-encoding genes.

Chinese liquor production is a unique fermentation process, and butanoic acid is an
important component for this aromatic beverage (1). Butanoic acid is produced by

Clostridium luticellarii strain DSM 29923, which was first characterized in 2015 (1). The
strain uses palatinose, L-fructose, �-hydroxybutyric acid, L-rhamnose, and �-ketobutyric
acid as main carbon sources. The organism was originally isolated in the province of
Sichuan, China, during batch brewing in mud cellars, which allows the production of
strong and aromatic liquors (2). To gain deeper insights into the role of microorganisms
in industrial production of Chinese liquors, the genome of C. luticellarii DSM 29923 was
sequenced and analyzed.

Chromosomal DNA of C. luticellarii DSM 29923 was isolated using the MasterPure
Complete DNA purification kit, according to the instructions of the supplier (Epicenter,
Madison, WI). Illumina paired-end sequencing libraries were generated from the iso-
lated DNA, as recommended by the manufacturer (Illumina, San Diego, CA). Sequenc-
ing was performed by employing the MiSeq reagent kit version 3 and the MiSeq
sequencing platform, as described by the manufacturer (Illumina). Quality improve-
ment of the recovered reads was obtained with Trimmomatic version 0.36 (3). The
recovered high-quality reads (2,590,302 paired-end reads) were assembled by applying
SPAdes genome assembler software version 3.11.1 (4). Assembly resulted in 165 contigs
(�500 bp), with an average coverage of 134-fold. Qualimap version 2.2.1. was used to
validate the assembly. The genome (3.757 Mbp) had a GC content of 30.96%. The
software tool Prokka (5) was employed for automatic gene prediction, which yielded
3,632 predicted protein-encoding genes, of which 917 encoded hypothetical proteins.
In addition, 68 tRNAs, 8 rRNAs, and 1 transfer-messenger RNA (tmRNA) were predicted.
The genome contains 29 putative genes coding for antibiotic resistance, including 25
multidrug resistance genes. Furthermore, 18 putative protein-encoding genes linked to
clustered regularly interspaced short palindromic repeat (CRISPR)/Cas systems were
identified. Genome analysis also revealed the presence of the asc gene cluster, which
is characteristic for the Wood-Ljungdahl pathway (6). Interestingly, organisms contain-
ing this conserved cluster are able to grow on H2 and CO2 (6); however, this feature has
not yet been described for C. luticellarii DSM 29923. Potential genes encoding a
butyrate kinase and phosphate-butyryl transferase, which are typically involved in
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butanoic acid production, were not found. However, the presence of genes encoding
butyrate-acetoacetate coenzyme A (CoA)-transferase subunits A and B in the genome
indicated production of butanoic acid in C. luticellarii DSM 29923 via this enzyme.

Accession number(s). The whole-genome shotgun project has been deposited at
DDBJ/EMBL/GenBank under the accession number PVXP00000000. The version de-
scribed here is version PVXP01000000.
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