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Complete genome sequences of Lactobacillus acidophilus strain 
P42 and Limosilactobacillus reuteri strain P43 isolated from 
chicken cecum
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ABSTRACT The gut microflora contains a diverse microbial population that is influ­
enced by the host and the environment. We report the complete circular genome 
sequences of Lactobacillus acidophilus strain P42 and Limosilactobacillus reuteri strain 
P43 isolated from chicken cecal samples. P42 and P43 could potentially serve as poultry 
probiotic strains.
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T he gut microbiome is important for host immune system modulation and for 
protection from pathogens (1). We previously published a draft genome of 

Limosilactobacillus reuteri P43 (MCNS00000000) that was assembled from Illumina MiSeq 
short reads (2). In this report, we sequenced a new isolate, Lactobacillus acidophilus P42, 
and re-sequenced P43 using PacBio HiFi reads to generate single chromosomal contigs. 
P42 and P43 were isolated from the cecal microbiota of 4-week-old female commercial 
white leghorn (egg-layer) chickens (W-36, Hy-line North America, Mansfield, GA) fed a 
standard diet containing 1% Oligomate 55 [galacto-oligosaccharides (GOS)] from Yakult 
Pharmaceutical Industry (Japan) (2, 3). The birds were euthanized according to a protocol 
(15-065-A) approved by the Institutional Animal Care and Use Committee at North 
Carolina State University (OLAW D16-00214). The isolates were selected based on their 
morphology (G+, short rods) and their ability to ferment lactose. P42 and P43 were grown 
anaerobically (Coy anaerobic chamber) for 24 h at 37°C in MRS media, and genomic 
DNA was isolated using the Promega Wizard Genomic DNA Purification Kit (Promega 
Corporation, Madison, WI). HiFi reads were generated on a PacBio Sequel IIe. Library 
preparation and barcoding included use of the SMRTbell Prep Kit 3.0 with the SMRTbell 
Barcoded Adapter Plate 3.0. The DNA was sheared via Covaris g-TUBE to ~16–17 kb. 
AMPure PB bead size selection was used to remove fragments < 5 kb.

The number of HiFi reads for P42 was 809,055 (N50:10,089) and for P43 was 1,514,625 
(N50:10,851). The reads were subsampled before assembly using seqtk -s10 (v.1.3) (4) 
to 26,149 reads for P42 and to 24,128 reads for P43. P42 was assembled using hifiasm 
(v.0.19.3-r572) (5) with the --primary flag which resulted in one circular chromosome. 
P43 was assembled using Canu (v.2.2) (6) with the genomeSize = 2.0 m and the 
pacbio­hifi flags. The P43 assembly included eight contigs, one of which was retained 
as the chromosomal contig. Of the seven removed contigs, six were identified as likely 
bubbles and one was formed from few reads. MUMmer nucmer --maxmatch --nosim­
plify (v.4.0.0rc1) (7) was used to identify overlapping regions between the chromoso­
mal contig start and end (overlap: 6,450–17,322 bp and 2,154,692–2,165,563 bp). For 
circularization, the end of the contig was removed between 2,148,243 and 2,165,563 bp. 
Because the contig start overlap region did not begin at the first bp, 6,450 was 
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subtracted from 2,154,692 to obtain the circularized contig end point. The final assembly 
summaries are shown in (Table 1).

The origin for the circularized chromosomes was manually set to the dnaA gene on 
the forward strand. Genome annotations were generated with the NCBI PGAP (v.6.6) 
(8). BBMap SendSketch (v.38.90) (9) was used to assign species. The top hit for P42 was 
Lactobacillus acidophilus La-14 (ANI:100.00%), and the top hit for P43 was Limosilactoba­
cillus reuteri subsp. murium (ANI:98.17%).

ACKNOWLEDGMENTS

This work was partially funded by NIFA USDA Multistate Hatch project 418003–00434. 
The funding agency had no role in study design, data collection or interpretation, or the 
decision to submit the work for publication.

AUTHOR AFFILIATIONS

1Prestage Department of Poultry Science, North Carolina State University, Raleigh, North 
Carolina, USA
2Bioinformatics Research Center, North Carolina State University, Raleigh, North Carolina, 
USA

AUTHOR ORCIDs

Hosni M. Hassan  http://orcid.org/0000-0002-3076-9772
Allison N. Dickey  http://orcid.org/0000-0002-7466-2870

FUNDING

Funder Grant(s) Author(s)

U.S. Department of Agriculture (USDA) 418003-00434 Hosni M. Hassan

AUTHOR CONTRIBUTIONS

Hosni M. Hassan, Conceptualization, Funding acquisition, Investigation, Methodology, 
Project administration, Supervision, Writing – original draft, Writing – review and editing 
| Mary Mendoza, Methodology, Project administration | Allison N. Dickey, Data curation, 
Methodology, Software, Visualization, Writing – original draft, Writing – review and 
editing

DATA AVAILABILITY

The assemblies were deposited in GenBank under accession numbers CP136510 (P42) 
and CP136906 (P43). The HiFi reads were deposited in SRA under accession numbers 
SRR26302841 (P42) and SRR26302840 (P43)

REFERENCES

1. Chung H, Pamp SJ, Hill JA, Surana NK, Edelman SM, Troy EB, Reading NC, 
Villablanca EJ, Wang S, Mora JR, Umesaki Y, Mathis D, Benoist C, Relman 
DA, Kasper DL. 2012. Gut immune maturation depends on colonization 
with a host­specific microbiota. Cell 149:1578–1593. https://doi.org/10.
1016/j.cell.2012.04.037

2. Rezvani M, Mendoza M, Koci MD, Daron C, Levy J, Hassan HM. 2016. Draft 
genome sequences of Lactobacillus animalis strain P38 and Lactobacillus 
reuteri strain P43 isolated from chicken cecum. Genome Announc 
4:e01229-16. https://doi.org/10.1128/genomeA.01229-16

TABLE 1 Assembly summary for P42 and for P43

Strain GenBank 
accession 
numbers

Chromosome size 
(bp)

GC% Mean read 
coverage

Gene number rRNAs, tRNAs, 
ncRNAs

Assigned
species

P42 CP136510 1,991,561 34.7 125x 1,924 12, 61, 3 Lactobacillus acidophilus
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