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ABSTRACT Here, we report the draft genome sequences of two Butyrivibrio-type strains 
isolated from rumen fluid. The genome sequence of Butyrivibrio hungatei DSM 14810 was 
3.3 Mb with 3,093 predicted genes, while the Butyrivibrio fibrisolvens DSM 3071 genome 
sequence was 4.8 Mb with 4,132 predicted genes.

KEYWORDS Butyrivibrio, rumen, genomes

B utyrivibrio is commonly found in the rumen of wild and domesticated ruminant 
animals (1, 2). Butyrivibrio spp. are anaerobic, Gram-negative curved rods with a 

single flagellum, and they ferment rumen oligosaccharides and monosaccharides into 
butyrate, an essential source of energy for the host (1, 3, 4). Butyrivibrio fibrisolvens 
DSM 3071 (D1T) was isolated from cow rumen in the 1950s in Maryland, USA (3), while 
Butyrivibrio hungatei DSM 14810 (JK 615T) was isolated from sheep rumen in the 1990s 
in Mnichovice, Czech Republic (1). Here, we report draft genome sequences of these 
two Butyrivibrio-type strains as part of the 1000 Microbial Genomes Project (5). These 
resources will improve our understanding of the complex metabolism and physiology of 
rumen microbiomes.

Leibniz Institute DSMZ cultured B. fibrisolvens DSM 3071 and B. hungatei DSM 14810 
anaerobically at 37°C and 40°C, respectively, using DSMZ Medium 330 broth (https://
mediadive.dsmz.de/medium/330) inoculated from an ampoule preserved by freeze-dry
ing. The centrifuged cell pellet from an approximately 50-mL culture was used to extract 
genomic DNA using Epicentre’s MasterPure Gram-positive DNA Purification Kit. The Joint 
Genome Institute constructed an Illumina paired-end library with an average insert size 
of 270 bp. The library was quantified using KAPA Biosystem’s sequencing library qPCR 
kit and run on a Roche LightCycler 480 real-time PCR instrument. Several libraries were 
multiplexed and prepared for sequencing using a TruSeq paired-end cluster kit (v.3) 
and Illumina’s cBot instrument. Sequencing was performed on an Illumina HiSeq 2000 
using TruSeq SBS sequencing kits (v.3) following a 2 × 150 indexed run protocol. A total 
of 8,786,458 reads totaling 1,318.0 Mbp were generated for B. fibrisolvens DSM 3071 
and 9,376,984 reads totaling 1,406.5 Mbp were generated for B. hungatei DSM 14810. 
Reads were quality controlled and trimmed through DUK (v.1.0) (6). Filtered reads were 
assembled using Velvet (v.1.2.07) (velveth: 63 –shortPaired and velvetg: –very clean yes 
–exportFiltered yes –min contig lgth 500 –scaf- folding no –cov cutoff 10); 1- to 3-kb 
simulated paired-end reads were created from Velvet contigs using wgsim (v.1.0) (–e 
0–1 100–2 100 –r 0 –R 0 –X 0); and these reads were assembled with simulated read 
pairs with Allpaths-LG (v.r46652) (PrepareAllpathsInputs: PHRED 64 = 0 PLOIDY = 1 FRAG 
COVERAGE = 125 JUMP COVERAGE = 25 LONG JUMP COV = 50, RunAllpath- sLG TARGETS 
= standard) (7–9). Gene annotation was performed using Prodigal (v.2.5), with manual 
curation via GenePRIMP (v.1.0) (10, 11). Predicted coding sequences were translated 
and used to search National Center for Biotechnology Information nr, UniProt, TIGRFam, 

October 2024  Volume 13  Issue 10 10.1128/mra.00517-24 1

Editor Julie C. Dunning Hotopp, University of 
Maryland School of Medicine, Baltimore, Maryland, 
USA

Address correspondence to Rekha Seshadri, 
rseshadri@lbl.gov, or Matthew Escobar, 
mescobar@csusm.edu.

Keely Berner and Michelle Zoza-Veloz contributed 
equally to this article. They are listed alphabetically 
by surname.

The authors declare no conflict of interest.

See the funding table on p. 3.

Received 14 May 2024
Accepted 12 August 2024
Published 28 August 2024

This is a work of the U.S. Government and is not 
subject to copyright protection in the United States. 
Foreign copyrights may apply. 

https://crossmark.crossref.org/dialog/?doi=10.1128/mra.00517-24&domain=pdf&date_stamp=2024-08-28
https://doi.org/10.1128/mra.00517-24


Pfam, KEGG, COG, and InterPro (12–18). tRNAScanSE (v.1.3.1) was used to identify tRNA 
genes, while rRNA genes were found using SILVA (v.123) (19, 20) (Table 1).

Both B. fibrisolvens DSM 3071 and B. hungatei DSM 14810 metabolize cellobiose (2, 3), 
and accordingly, their genomes contain many predicted beta glucosidases (GH1 and GH3 
domains). However, DSM 3071 can metabolize polysaccharides such as carboxymethyl 
cellulose, while DSM 14810 cannot (1). This activity is likely attributable to one or more of 
the eight predicted cellulases in the DSM 3071 genome, compared to three proteins with 
cellulase domains (GH5/8/9/44/48) in the DSM 14810 genome (Table 1).
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TABLE 1 Genomic features of Butyrivibrio hungatei DSM 14810 and Butyrivibrio fibrisolvens DSM 3071a

Genome feature B. hungatei DSM 14810 B. fibrisolvens DSM 3071

Length (bp) 3,394,947 4,837,257
Number of contigs 22 83
Contig N50 (bp) 286,711 119,711
Average fold coverage 415× 272×
GC content (%)b 39.86 39.66
Predicted genes 3,093 4,132
Predicted protein-coding genes 3,030 4,062
Predicted rRNAs 9 11
Predicted tRNAs 46 44
GH1 domains (β-glucosidase) 1 3
GH3 domains (β-glucosidase) 6 15
GH5 domains (cellulase) 2 5
GH8 domains (cellulase) 1 0
GH9 domains (cellulase) 0 3
GH44 domains (cellulase) 0 0
GH48 domains (cellulase) 0 0
Joint Genome Institute IMG/M taxon ID 2582580726 2585428068
NCBI WGS accession number GCA_900143205 GCA_900129945
NCBI Bioproject accession number PRJNA245645 PRJNA245644
NCBI Sequence Read Archive accession 

number
SRR4096539 SRR4096531

NCBI BioSample number SAMN02745247 SAMN02745229
aNCBI, National Center for Biotechnology Information.
bGC, Guanine/Cytosine.
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