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ABSTRACT Clostridium tyrobutyricum is recognized as the main causative agent of
late blowing defect—severe spoilage of hard and semihard cheeses. In this work, we
present the draft genome sequences of 12 C. tyrobutyricum strains isolated from raw
milk and cheese.

C lostridium tyrobutyricum is an endospore-forming anaerobic bacterium recognized
as the main causative agent of late blowing defect (LBD)—severe spoilage of hard

and semihard cheeses, leading to great financial losses for the dairy industry (1).
Clostridial endospores, which contaminate raw milk, can germinate and outgrow to
vegetative cells during cheese ripening, leading to butyric fermentation and conse-
quently causing deformation of cheese loafs, as well as sensory changes. However, not
all C. tyrobutyricum strains seem to be equivalent in their spoilage potential (2–7). Here,
we report the draft genome sequences of 12 C. tyrobutyricum strains, including 5
strains (Cl_64, Cl_80, Cl_82, Cl_84, and Cl_117) isolated from raw milk samples (8);
4 strains (Cl_171, Cl_188, Cl_238, and Cl_239) isolated from spoiled cheese samples (9);
1 strain (Cl_14; synonym DSM 663) obtained from the German Collection of Microorganisms
and Cell Cultures (DSMZ, Braunschweig, Germany), originally isolated from Emmental cheese;
1 strain (Cl_29) isolated from strain NIZO BZ15, which was isolated from spoiled cheese and
was obtained from the culture collection of NIZO food research (Ede, The Netherlands); and 1
strain (Cl_52) isolated from strain FAM25158 from the Agroscope Culture Collection (Liebefeld,
Switzerland), originally isolated from Emmental cheese. Species assignment of the strains
was conducted based on 16S rRNA gene sequencing, following a protocol detailed previ-
ously (6, 9), and confirmed by matrix-assisted laser desorption ionization–time of flight mass
spectrometry (MALDI-TOF MS) using a Microflex LT instrument and MALDI Biotyper software
(Bruker Daltonik, Bremen, Germany) according to the manufacturer’s instructions.

Frozen stocks (280°C in 20% glycerol) of C. tyrobutyricum strains were streaked
onto reinforced clostridial agar (RCA) (Merck, Darmstadt, Germany), and single colonies
were grown anaerobically at 37°C overnight in reinforced clostridial medium (RCM) (4).
Genomic DNA was obtained from bacterial pellets using the peqGOLD bacterial DNA
kit (Peqlab, Erlangen, Germany) according to the manufacturer’s instructions, except
that the initial lysis step using lysozyme was performed at 37°C for 30 min, and the
DNA was eluted with 30 ml elution buffer and incubated for 5 min at 70°C without agi-
tation in an Eppendorf thermomixer, followed by an additional elution step. Library
preparation and sequencing were performed by Novogene (Cambridge, UK). Genomic
libraries were prepared using a NEBNext DNA library prep kit (New England BioLabs,
USA), with sequencing on the Illumina NovaSeq 6000 platform (2�150-bp reads).
FastQC v0.11.9 (10) was used to control the raw read quality, Trimmomatic v0.3 (11)
was used to remove adapter sequences and sequences with quality scores of ,25, and
SPAdes v3.15.2 (12) was used for read assembly, employing k-mers ranging from 23 to
123. The assembly metrics were calculated using QUAST v5.0.2 (13), discarding contigs
less than 200 bp using PRINSEQ (14). All reads were mapped back to the assembly
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using BWA-MEM v0.7.17 (15) and were sorted using SAMtools v1.9 (16) to determine
the average genome coverage values. The draft genome sequences were annotated
using the NCBI Prokaryotic Genome Annotation Pipeline (PGAP) v5.2 (17). Unless speci-
fied otherwise, default parameters were used for all software. The raw read statistics,
genome assembly metrics, and accession numbers are shown in Table 1.

Data availability. The draft genome sequences and raw reads are available in
GenBank under the BioProject accession number PRJNA673079.
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