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ABSTRACT Here, we report the genome sequence of Clostridium butyricum strain 16-3,
which was isolated from infant feces. The genome contains circular contigs of 3,861,515 bp
and 769,300 bp, with G1C contents of 28.8% and 28.3%, respectively.

C lostridium butyricum roles range from a promising biofuel producer (1) to a neurotoxi-
genic pathogen (2). C. butyricum is a butyric acid-producing, Gram-positive anaerobe

that is found in soil and in the intestines of healthy animals and humans (3); it has been
shown to have beneficial effects on animal and human health and performance, and it is
commonly used as a feed additive in Asia and Europe (4–6). Here, we present the genome
sequence of Clostridium butyricum strain 16-3, which was isolated from infant feces.

Fecal samples were collected from breastfeeding infants less than 3 months of age at a
hospital and postpartum care center as described previously (7). For the isolation of C. butyri-
cum, collected fecal samples were incubated at 30°C in an anaerobic chamber (Forma anaer-
obic system; Thermo Fisher Scientific Inc., Waltham, MA, USA) for 3 days. The samples were
serially diluted and plated on reinforced clostridial medium (RCM) (BD) in an anaerobic
chamber (Forma anaerobic system) using a gas phase of N2/H2/CO2 (80:10:10 [vol/vol/vol])
at 30°C for 48 h. The colonies were purified on the agar medium. Isolates showing a bub-
ble with soap skin were selected, and their biochemical profiles were confirmed using an
API 20A kit (bioMérieux, UK). C. butyricum strain16-3, which showed the active formation
of gas bubbles, was chosen, and its identification was confirmed by whole-genome
sequencing.

The total genomic DNA of C. butyricum strain16-3 was extracted from RCM broth cultures
that had been grown at 25°C for 2 days using the Wizard genomic DNA purification kit
(Promega, USA) according to the protocol recommended by the manufacturer. The quantity
and quality of the isolated DNA were determined using a NanoDrop spectrophotometer
(Thermo Fisher Scientific). To sequence the whole genome of Clostridium butyricum strain
16-3, a SMRTbell library with a 15- to 20-kb insert size (BluePippin size selection system) was
constructed with Pacific Biosciences (PacBio) DNA template preparation kit v1.0. The genome
was sequenced with the RS II sequencing platform (PacBio, USA) using single-molecule real-
time (SMRT) cell 8Pac v3 and DNA polymerase binding kit P6 reagents by Macrogen (Seoul,
Republic of Korea) (8).

In total, 202,356 PacBio subreads (average subread length, 4,223 bp; N50, 6,195 bp) were
generated. PacBio reads were assembled using the RS Hierarchical Genome Assembly Process
(HGAP) protocol v3.0 (9–11). Default parameters were used except where otherwise noted.
When the contig ends overlapped, contigs were connected to form a circular DNA.

The result of the assembly was two circular contigs, consisting of 3,861,515 bp (G1C
content, 28.8%; coverage, 124�) (GenBank accession number CP053292.1) and 769,300 bp
(G1C content, 28.3%; coverage, 116�) (GenBank accession number CP053293.1). Genome
annotation using Prokka v1.13 (8) and the NCBI Prokaryotic Genome Annotation Pipeline
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(PGAP) predicted a total of 4,223 genes, including 4,020 protein coding sequences (CDSs),
87 tRNAs, 33 rRNAs, 4 noncoding RNAs, and 79 pseudogenes.

Data availability. The complete genome sequence of C. butyricum 16-3 was deposited
under GenBank accession numbers CP053292.1 and CP053293.1. The associated BioProject,
BioSample, and SRA accession numbers are PRJNA630842, SAMN14846469, and SRX8334862,
respectively.

REFERENCES
1. Cai G, Jin B, Monis P, Saint C. 2013. A genetic and metabolic approach to

redirection of biochemical pathways of Clostridium butyricum for enhanc-
ing hydrogen production. Biotechnol Bioeng 110:338–342. https://doi.org/
10.1002/bit.24596.

2. Scalfaro C, Iacobino A, Grande L, Morabito S, Franciosa G. 2016. Effects of
megaplasmid loss on growth of neurotoxigenic Clostridium butyricum strains
and botulinum neurotoxin type E expression. Front Microbiol 7:217. https://
doi.org/10.3389/fmicb.2016.00217.

3. Takahashi M, Taguchi H, Yamaguchi H, Osaki T, Komatsu A, Kamiya S. 2004.
The effect of probiotic treatment with Clostridium butyricum on enterohemor-
rhagic Escherichia coli O157:H7 infection in mice. FEMS Immunol Med Micro-
biol 41:219–226. https://doi.org/10.1016/j.femsim.2004.03.010.

4. Sun YY, Li M, Li YY, Li LX, Zhai WZ, Wang P, Yang XX, Gu X, Song LJ, Li Z, Zuo
XL, Li YQ. 2018. The effect of Clostridium butyricum on symptoms and fecal
microbiota in diarrhea-dominant irritable bowel syndrome: a randomized,
double-blind, placebo-controlled trial. Sci Rep 8:2964. https://doi.org/10.1038/
s41598-018-21241-z.

5. Sato Y, Kuroki Y, Oka K, Takahashi M, Rao S, Sukegawa S, Fujimura T. 2019.
Effects of dietary supplementation with Enterococcus faecium and Clostridium
butyricum, either alone or in combination, on growth and fecal microbiota
composition of post-weaning pigs at a commercial farm. Front Vet Sci 6:26.
https://doi.org/10.3389/fvets.2019.00026.

6. Ling Z, Liu X, Cheng Y, Luo Y, Yuan L, Li L, Xiang C. 2015. Clostridium butyricum
combined with Bifidobacterium infantis probiotic mixture restores fecal micro-
biota and attenuates systemic inflammation in mice with antibiotic-associated
diarrhea. Biomed Res Int 2015:582048. https://doi.org/10.1155/2015/582048.

7. Mo S, Kim BS, Yun SJ, Lee JJ, Yoon SH, Oh CH. 2015. Genome sequencing
of Clostridium butyricum DKU-01, isolated from infant feces. Gut Pathog 7:
8. https://doi.org/10.1186/s13099-015-0055-3.

8. Tombácz D, Csabai Z, Oláh P, Balázs Z, Likó I, Zsigmond L, Sharon D, Snyder M,
Boldogko†i Z. 2016. Full-length isoform sequencing reveals novel transcripts
and substantial transcriptional overlaps in a herpesvirus. PLoS One 11:e0162868.
https://doi.org/10.1371/journal.pone.0162868.

9. Zhao H, Kang XL, Chen XL, Wang JX, Le Y, Shen ZG, Chen JF. 2009. Antibacterial
activities of amorphous cefuroxime axetil ultrafine particles prepared by high
gravity antisolvent precipitation (HGAP). Pharm Dev Technol 14:485–491. https://
doi.org/10.1080/10837450902762991.

10. Liao YC, Lin SH, Lin HH. 2015. Completing bacterial genome assemblies:
strategy and performance comparisons. Sci Rep 5:8747. https://doi.org/10.1038/
srep08747.

11. Chin CS, Alexander DH, Marks P, Klammer AA, Drake J, Heiner C, Clum A,
Copeland A, Huddleston J, Eichler EE, Turner SW, Korlach J. 2013. Nonhybrid,
finishedmicrobial genome assemblies from long-read SMRT sequencing data.
Nat Methods 10:563–569. https://doi.org/10.1038/nmeth.2474.

Announcement Microbiology Resource Announcements

August 2022 Volume 11 Issue 8 10.1128/mra.00163-22 2

https://www.ncbi.nlm.nih.gov/nuccore/CP053292.1
https://www.ncbi.nlm.nih.gov/nuccore/CP053293.1
https://www.ncbi.nlm.nih.gov/bioproject/PRJNA630842
https://www.ncbi.nlm.nih.gov/biosample/SAMN14846469
https://www.ncbi.nlm.nih.gov/sra/SRX8334862
https://doi.org/10.1002/bit.24596
https://doi.org/10.1002/bit.24596
https://doi.org/10.3389/fmicb.2016.00217
https://doi.org/10.3389/fmicb.2016.00217
https://doi.org/10.1016/j.femsim.2004.03.010
https://doi.org/10.1038/s41598-018-21241-z
https://doi.org/10.1038/s41598-018-21241-z
https://doi.org/10.3389/fvets.2019.00026
https://doi.org/10.1155/2015/582048
https://doi.org/10.1186/s13099-015-0055-3
https://doi.org/10.1371/journal.pone.0162868
https://doi.org/10.1080/10837450902762991
https://doi.org/10.1080/10837450902762991
https://doi.org/10.1038/srep08747
https://doi.org/10.1038/srep08747
https://doi.org/10.1038/nmeth.2474
https://journals.asm.org/journal/mra
https://doi.org/10.1128/mra.00163-22

	Outline placeholder
	Data availability.

	REFERENCES

