Ann. For. Res. 65(1): 2827-2833, 2022
ISSN: 18448135, 20652445

ANNALS OF FOREST RESEARCH
https://www.e-afr.org/

PHYLOGENETIC TREE OF MAMALIICOCUS LENTUS ISOLATED FROM STOOL
SPECIMENS OF AUTISM SPECTRUM DISORDER CHILDREN IN THI-QAR
PROVINCE, IRAQ
Marwa Hassan Nasser1, Qasim Hassan Widaa2, Khwam Reissan Hussein3*
1
College of Science University of Thi-Qar, Thi-Qar, Iraq
2
College of Science Sumer University, Thi-Qar, Iraq
3
Al-Nasiriyah Technical Insititute Southern Technical University, Thi-Qar, Iraq
Abstract:
Background: Staphylococcus lentus is a member of the Staphylococcus sciuri group, which that is
a Gram-positive, oxidase-positive, and coagulase-negative cocci recently reclassified new genus
Mammaliicoccus lentus. Autism spectrum disorder (ASD) is a neurodevelopmental disorder
within which numerous neuropsychiatric disorders have been linked to the microbiota, including
anxiety, schizophrenia, autism, bipolar, and depression disorder genetic ingredient that manifests
itself in various distinct phenotypes.
Method: Three Staphylococci lentus isolated from the stool of ASD children phenotypic
identification with API Staph. The obtained nucleotide sequence of the 16S rRNA gene was
processed through BioEdit software. The entire length of the 16S rRNA gene was amplified via
conventional PCR using the universal 16S rRNA primer.
Result: This nucleotide sequence was analyzed via the BLASTN algorithm of NCBI. All belong
to Staphylococcus lentus with accessions OK614017.1, OK614015.1, and OK614016.1.The
successful amplification of the total length (1500 bp) of the 16S rDNA gene was revealed. After
sequencing of 16S rRNA gene, a partial fragment (800 nucleotides) was obtained.
Keywords: Autism,16S rRNA gene, Mammaliicoccus lentus
Introduction
The term "microbiota" points to the microbial population found within the human body, including
bacteria, viruses, archaea, protozoans, and fungi (Bakhtiar et al., 2013). Numerous
neuropsychiatric disorders have been linked to the microbiota, including anxiety, schizophrenia,
autism, bipolar, and depression disorder (Inserm, 2018). Abbas et al. (2020) showed the altered
gut microflora might play an essential role in the pathogenesis of autism. ASD is a term that refers
to a group of neurodevelopmental disorders marked via genetic and phenotypic diversity among
those affected. Affected people with ASD have a mix of abnormalities in adaptive and social
functioning, language, and cognitive skills (McPartland and Law, 2016; lord, 2018).
Staph. lentus is a member of the Staph. sciuri group, Gram-positive, oxidase-positive, and
coagulase-negative cocci (Stepanovic et al., 2005). Multidrug-resistant strains have been
associated with severe cases of difficult-to-treat infections, particularly in immunocompromised
individuals (Zell et al., 2008). Staph. lentus is a commensal bacterium that is found on the skin of
a variety of animal species. It is frequently isolated from food-manufactured animals, such as
poultry and dairy cows, and their food products (Huber et al., 2011). The phylogenetic analysis
© ICAS 2022

2827

Ann. For. Res. 65(1): 2827-2833, 2022
ISSN: 18448135, 20652445

ANNALS OF FOREST RESEARCH
https://www.e-afr.org/

revealed that 90 E.coli isolates done by Abd Al-ameer et al., (2015). Additionally, individuals
who work with animals have been recorded as Staph carriers lentus (De Martino et al.,2010).
Staph. lentus has been associated with subclinical mastitis in dairy sheep and goats (Kunz et al.,
2011), and in rare cases, Staph. lentus has caused infections in humans (Koksal et al., 2009).
Mammaliicoccus lentus (len′tus. L. masc. adj. lentus, slow ;about slow growth.
Basonym: Staphylococcus lentus (Kloos et al., 1976, Schleifer et al., 1983). The description is the
same as for Staphylococcus lentus.
Phylogenomic analyses provided strong evidence for the assignment of this species in the novel
genus Mammaliicoccus ( Madhaiyan et al.,2020).
Materials and Methods
Three Staph. Lentus isolates from the stool of ASD children phenotypic were identified with API
staph. Ethical Management of the Study was managed according to recommendations guide gained
from the College of Science, University of Thi-Qar. All bacterial isolates included in this study
were obtained from patients of Thi-Qar Autistic Disorders Rehabilitation Center after obtaining
official approvals by the doctor and the patient who allowed the collection of samples. The study
did not include forbidden biological materials or genetically modified organisms.
Amplification of 16S rRNA gene via PCR
The entire length of the 16S rRNA gene was amplified via conventional PCR using the universal
16S
rRNA
primer
set
(F-5'-ATGCTTAGTGCTGGTTTAGG-3'
and
R-5'GCCTTCATCATTTCGCTTTC-3'). The forward primer spans from F8-27, and the reverse primer
spans from 1510-1492 from 16S rRNA of Staph. lentus (Eden et al. 1991). The PCR reaction
volume was set to be 25 μL. It contained 3μL (30ng) of genomic RNA, 1.5 μL (15 pmol) of each
forward and reverse primer, 12.5 μL of 2X Master Mix (Kappa Biosystem CO., South Africa) and
6.5 μL of nuclease-free water. Then reaction tubes were put in the PCR thermocycler (Primus 25
peQLab, Germany). PCR conditions were set to be as follows: 5 min. At 95°C for initial
denaturation, 30 cycles each 1 min. At 94 oC for denaturation, 1 min at 58°C for annealing and 30
sec. at 72°C for extension, and finally, final extension at 72°C for 10 min. After termination of
PCR, the PCR product was run on 2% agarose along with RNA ladder (Gene Ruler™ 100 bp and
50 bp, ready to use) and visualized under UV-transilluminator.
Purification and sequencing of PCR product
The amplified fragment of the 16S rRNA gene was purified using PCR Clean UP-kit (Promega,
Co., USA) according to the manufacturer's instructions. The purified PCR product was sequenced
along with the aforementioned universal primer set. The 16S rRNA sequence was determined with
a model 373A automated fluorescent- RNA sequencer (Applied Biosystem Co., Ltd., USA).
Analysis of the PCR product sequence
The obtained nucleotide sequence of the 16S rRNA gene was processed through BioEdit software.
Analysis of the PCR product sequence was analyzed using BLAST N (Basic Local Alignment
Search Tool, http://www.ncbi.nlm.nih.gov/BLAST/ Blast. cgi) that is an online program belonging
to NCBI (National Center for Biotechnology Information) to determine the hits of subjects
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sequences deposited in the international nucleotide databases (e.g., GenBank, EMBL, DDJD, etc.)
giving the best matching with the query sequence.
Results
One of the limitations of phenotypic methods for bacterial identification is an inability to identify
the bacterium on a species level in some cases. In the present work, the identification key only led
to an assignment of the bacterial strain of quest on a genus level. This, in turn, addressed the
indispensable need to identify the bacterial strain of exploration on a species level via a molecular
approach via 16S rRNA sequencing. Results revealed the successful amplification of the total
length (1500 bp) of the 16S rRNA gene, as shown in (Figure 1). After sequencing of 16S rRNA
gene, a partial fragment (800 nucleotides) was obtained (as shown below). This nucleotide
sequence was analyzed via the BLASTN algorithm of NCBI. Results of BLASTN inferred that
the query sequence is well-matched with a set of 16S rRNA deposited in the international
nucleotide databases with 100% identity, 100% query coverage, an e-value of 0.00, all belonging
to Staph. lentus. Additionally, the query sequence of the test strain matched at 100% identity,
100% query coverage, an e-value of 0.00 with one of the subjects (hits) with the accessions number
OK614017.1, OK614015.1, and OK614016.1, results of BLASTN analysis not only conferred but
also confirmed the taxonomic affiliation of the test strain of quest Staph. lentus.

Figure (1): Agarose gel electrophoresis (2%) showing PCR product of the entire length of 16S
rRNA gene. Lane M represents the DNA ladder. Lane 2 represents PCR product (1500 bp) from
the (1-6 E.coli ,7-13 Enterococcus faecium ,14-16 Staph lentus).

Figure (2): Alignment of Staph. lentus BLASTN for 16S rRNA the query sequence.
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Figure ( 3): Neighbor-joining phylogenetic tree of Mamaliicocus lentus isolates using 16S rRNA
gene sequences by BioEdit software. The red color represents local Iraqi isolates
Discussion
Alexander Ogston introduced the term "Staphylococcus" about the bunch-of-grapes-like
appearance that distinguishes these organisms from Streptococci (Ogston, 1882). Friedrich
Rosenbach subsequently described "Staphylococcus pyogenes aureus" and "Staphylococcus
pyogenes albus" the genus includes 51 species plus additional subspecies. They are nonmotile,
facultatively or obligatory anaerobic, Gram-positive cocci (Götz et al., 2006). However, those
species have also been isolated from infections, both veterinary and human medicine. Members of
this group are pathogenic, though infections caused by these species are infrequent (Nemeghaire
et al., 2014). Most are catalase positive (Pantu˚cˇek et al., 2018). Members of the genus are
commonly found in a broad range of habitats, including animals, humans, and the environment.
Staph. aureus is a well-known human pathogen, and the genome sequence of the type strain was
published by Kim et al. (2014) and Shiroma et al. (2015). The current study gives information for
genome sequences for three local strains shown in Figure 1, Figure 2 and Figure 3. Abdulhasan et
al., 2020 showed only1 (7.7%) Staph. lentus of Staphylococci isolated from acne Based on the
amplification and sequencing of the 16S rRNA gene. The pulsed-field gel electrophoresis analysis
for human and equine Staph. Lentus isolates recorded the same patterns, which indicated the
common origin of these isolates and possible transmission between humans and animals (Savini
et al., 2018). Madhaiyan et al. (2020) reclassified Staph. lenus to a new genus description of
Mammalicoccus lentus. COMB. NOV. The previous study gives information for genome
sequences of 64 type strains representing 50 species in the genus Staphylococcus that have
standing in the nomenclature (Cole et al., 2019).
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