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ABSTRACT A new Firmicutes isolate, strain HV4-6-A5C, was obtained from the hy-
drolysis stage of a mesophilic and anaerobic two-stage lab-scale leach-bed system
for biomethanation of fresh grass. It is assumed that the bacterial isolate contributes
to plant biomass degradation. Here, we report a draft annotated genome sequence
of this organism.

Degrading bacteria, most of them isolated from soil, play relevant roles in the
turnover of different types of material, such as petrol (1), pollutants (2), metal (3),

and cellulose (4, 5). In the case of plant biomass degradation in biogas reactors, such
microorganisms play an important role in making hardly accessible polymeric carbon
sources available for other organisms for the production of biogas.

In this study, we present the genome sequence of a new Firmicutes isolate, strain
HV4-6-A5C, which has a putative role in the microbial metabolic network for plant
biomass degradation. This strain was isolated from a lab-scale leach-bed biogas reactor
system, which was operated at 37°C with fresh grass as the sole substrate. Isolation was
performed on reinforced clostridial agar (Oxoid Ltd.) after the diluted hydrolysate was
reincubated with microcrystalline cellulose as the sole carbon source.

We applied a massive genome-sequencing approach using the Illumina NextSeq
500 platform. A Nextera XT library with a mean insert size of 350 nucleotides (nt) was
constructed and sequenced with a combination of 150-bp paired-end (PE) reads. A total
of 29.2 million PE sequences, with a mean length of 149.85 nt, were obtained.
Sequences were filtered by quality, and a total of 29.15 million PE sequences with a
Q value higher than 20 (mean Q, 33.17) were included in the assembly. The sequences
were assembled with SPAdes version 3.10.1 (6) using default parameters and a k-mer
value that provided us with the lowest number of contigs, the longest contig, the
largest N50 value, and the highest percentage of clean sequences. With a k-mer value
of 77, a total of 106 contigs were obtained. The total size of the genome was
approximately 3.3 Mb, with an estimated GC content of 33.43%, a longest contig size
of 276,895 bp, and an N50 value of 113,179 bp.

The assembled genome sequences were annotated using the Prokka version 1.11
annotation pipeline (7), which involved predicting tRNAs, rRNAs, mRNAs, and signal
peptides in the sequences using Aragorn, RNAmmer, Prodigal, and SignalP, respectively
(8–11).

The genome contains 5,376 elements, of which 5,311 are open reading frames
(ORFs) (2,723 canonical and 2,588 noncanonical) and 65 are encoded structural RNAs
(sRNAs)—i.e., 5 ORFs for rRNAs and 60 ORFs for tRNAs.
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Using BLAST, we compared the contigs with all genome sequences available in the
database. According to the PCOP (12) and the AAI (13), the genome can be classified
as a species belonging to the genus Clostridium. Based on the average nucleotide
sequence identity (ANI) (14), the closest related species is Sporanaerobacter acetigenes,
showing an identity of only 71.13%, which indicates that the novel strain represents a
new species within the phylum Firmicutes.

Accession number(s). The microbial strain reported here has been deposited at
DSMZ with the deposit number DSM 104144. The results of the whole-genome project
have been deposited at DDBJ/EMBL/GenBank under the accession no. FXVB02000001
to FXVB02000106. The version described here is the first draft version.

ACKNOWLEDGMENT
We are grateful for the funding provided by the German Federal Ministry of

Economic Affairs and Energy (grant no. KF 2050830SA4, KF 3400701SA4, and KF
2112205SA4).

REFERENCES
1. Pérez-Hernández I, Ochoa-Gaona S, Adams RH, Rivera-Cruz MC, Pérez-

Hernández V, Jarquín-Sánchez A, Geissen V, Martínez-Zurimendi P. 2017.
Growth of four tropical tree species in petroleum-contaminated soil and
effects of crude oil contamination. Environ Sci Pollut Res Int 24:
1769 –1783. https://doi.org/10.1007/s11356-016-7877-5.

2. McCormick ML, Adriaens P. 2004. Carbon tetrachloride transformation
on the surface of nanoscale biogenic magnetite particles. Environ Sci
Technol 38:1045–1053. https://doi.org/10.1021/es030487m.

3. Kip N, van Veen JA. 2015. The dual role of microbes in corrosion. ISME J
9:542–551. https://doi.org/10.1038/ismej.2014.169.

4. Singh N, Mathur AS, Tuli DK, Gupta RP, Barrow CJ, Puri M. 2017. Cellulosic
ethanol production via consolidated bioprocessing by a novel thermo-
philic anaerobic bacterium isolated from a Himalayan hot spring. Bio-
technol Biofuels 10:73. https://doi.org/10.1186/s13068-017-0756-6.

5. Poszytek K, Ciezkowska M, Sklodowska A, Drewniak L. 2016. Microbial
consortium with high cellulolytic activity (MCHCA) for enhanced biogas
production. Front Microbiol 7:324. https://doi.org/10.3389/fmicb.2016
.00324.

6. Bankevich A, Nurk S, Antipov D, Gurevich AA, Dvorkin M, Kulikov AS,
Lesin VM, Nikolenko SI, Pham S, Prjibelski AD, Pyshkin AV, Sirotkin AV,
Vyahhi N, Tesler G, Alekseyev MA, Pevzner PA. 2012. SPAdes: a new
genome assembly algorithm and its applications to single-cell sequenc-
ing. J Comput Biol 19:455– 477. https://doi.org/10.1089/cmb.2012.0021.

7. Seemann T. 2014. Prokka: rapid prokaryotic genome annotation. Bioin-
formatics 30:2068 –2069. https://doi.org/10.1093/bioinformatics/btu153.

8. Laslett D, Canback B. 2004. ARAGORN, a program to detect tRNA genes
and tmRNA genes in nucleotide sequences. Nucleic Acids Res 32:11–16.
https://doi.org/10.1093/nar/gkh152.

9. Lagesen K, Hallin P, Rødland EA, Staerfeldt HH, Rognes T, Ussery DW.
2007. RNAmmer: consistent and rapid annotation of ribosomal RNA
genes. Nucleic Acids Res 35:3100 –3108. https://doi.org/10.1093/nar/
gkm160.

10. Hyatt D, Chen GL, Locascio PF, Land ML, Larimer FW, Hauser LJ. 2010.
Prodigal: prokaryotic gene recognition and translation initiation site
identification. BMC Bioinformatics 11:119. https://doi.org/10.1186/1471
-2105-11-119.

11. Petersen TN, Brunak S, von Heijne G, Nielsen H. 2011. SignalP 4.0:
discriminating signal peptides from transmembrane regions. Nat Meth-
ods 8:785–786. https://doi.org/10.1038/nmeth.1701.

12. Qin QL, Xie BB, Zhang XY, Chen XL, Zhou BC, Zhou J, Oren A, Zhang YZ.
2014. A proposed genus boundary for the prokaryotes based on
genomic insights. J Bacteriol 196:2210 –2215. https://doi.org/10.1128/JB
.01688-14.

13. Rodriguez-R LM, Konstantinidis KT. 2014. Bypassing cultivation to iden-
tify bacterial species. Microbe 9:111–118. https://doi.org/10.1128/
microbe.9.111.1.

14. Richter M, Rosselló-Móra R. 2009. Shifting the genomic gold standard for
the prokaryotic species definition. Proc Natl Acad Sci U S A 106:
19126 –19131. https://doi.org/10.1073/pnas.0906412106.

Abendroth et al.

Volume 5 Issue 40 e00686-17 genomea.asm.org 2

D
ow

nl
oa

de
d 

fr
om

 h
ttp

s:
//j

ou
rn

al
s.

as
m

.o
rg

/jo
ur

na
l/g

en
om

ea
 o

n 
19

 D
ec

em
be

r 
20

22
 b

y 
20

01
:9

e8
:6

ce
e:

a5
00

:d
11

b:
f0

39
:f

c4
5:

8a
d2

.

https://www.ncbi.nlm.nih.gov/nuccore/FXVB02000001
https://www.ncbi.nlm.nih.gov/nuccore/FXVB02000106
https://doi.org/10.1007/s11356-016-7877-5
https://doi.org/10.1021/es030487m
https://doi.org/10.1038/ismej.2014.169
https://doi.org/10.1186/s13068-017-0756-6
https://doi.org/10.3389/fmicb.2016.00324
https://doi.org/10.3389/fmicb.2016.00324
https://doi.org/10.1089/cmb.2012.0021
https://doi.org/10.1093/bioinformatics/btu153
https://doi.org/10.1093/nar/gkh152
https://doi.org/10.1093/nar/gkm160
https://doi.org/10.1093/nar/gkm160
https://doi.org/10.1186/1471-2105-11-119
https://doi.org/10.1186/1471-2105-11-119
https://doi.org/10.1038/nmeth.1701
https://doi.org/10.1128/JB.01688-14
https://doi.org/10.1128/JB.01688-14
https://doi.org/10.1128/microbe.9.111.1
https://doi.org/10.1128/microbe.9.111.1
https://doi.org/10.1073/pnas.0906412106
http://genomea.asm.org

	Accession number(s). 
	ACKNOWLEDGMENT
	REFERENCES

