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ggaacaccag
tggggagcaa
gttagatggg
agtacggecg
atgtggttta
ccctagagat
tcagctcegtg
gttgccagea
gggatgacgt
ggtacaaagg
gattgctagg
ccatgecgeg
ttgtaacacc

tctgatggga
agcctataag
cgcttgagag
ttagctagtt
tgatcggeca
atcttccgea
ggtcgtaaag
ggtacctaac
gcaagegttg
gtgaaagccc
agaggaaagt
tggccgaagg
acaggattag
tttccgeect
caaggctgaa
attcgaagca
agggegttcce
tcgtgagatg
ttcagttggg
caaatcatca
gctgcaaacc
ctgcaactcg
gtgaatacgt
cgaagtcggt

gettgetece
actgggataa
aagatggaaa
ggtgaggtaa
cactgggact
atggacgaaa
ttctgttgtt
cagaaagcca
tccggaatta
acggcttcaa
ggaattccaa
cgactttctg
ataccctggt
ttaagtgectg
actcaaagga
acgcgaagaa
cctttegggg
ttggggttaa
cactctaagg
tgccecttat
tgcgaaggta
cctacatgaa
tccegggect
gaggtaacct

tgagattagc
cttcgggaaa
gacggtttcg
tggctcacca
gagacacggc
gtctgacgga
agggaagaac
cggctaacta
ttgggegtaa
ccgtggagge
gtgtageggt
gtctgtaact
agtccacgcc
cagctaacgce
attgacgggeg
cccttaccag
gacagagtga
gtcccgeate
tgactgecgg
gacctgggcet
agcgaatccc
gcecgggaat
tgtacacacc
ttatggagcce

cAi:L55L4|A?-ksjlfh v¢S rDNA u;bi(bﬁrﬁ agtuzv Lpli

NCBI s o0 algiul s 25k S16S TDNA (5 JIg5 s3slgan oo 5 Jol> @l ¥ 5oz

Peribacillus butanolivorans strain NECC10521 16S ribosomal RNA
gene, partial sequence
Bacillus simplex strain QT421 16S ribosomal RNA gene, partial

sequence

Bacillus sp. (in: Bacteria) strain SQ7-2 16S ribosomal RNA gene,

partial sequence

Peribacillus simplex strain JX7-qm 16S ribosomal RNA gene,

partial sequence

Peribacillus butanolivorans strain PHB-7a chromosome, complete

genome

Bacillus sp. MBEP23 gene for 16S rRNA, partial sequence
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100% 98. 96%

99% 98. 62%

99% 98. 62%

99% 98. 62%

99% 98.55%

99% 98.55%

0Q816033. 1

MT033036. 1

OP696630. 1

OM362934. 1

CP030926. 1

AB733567. 1
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Bacillus megaterium gene for 16S rRNA, partial sequence, strain:
NBRC 100168

Peribacillus butanolivorans strain KJ40 chromosome, complete

99% 98.55% AB681146. 1

99% 98. 55% CP0505009. 1

genome
Sporosarcina sp. CL3. 9 partial 16S rRNA gene, isolate CL3. 97 99% 98. 55% FM173670. 1
Paenibacillaceae bacterium CL2. 6 partial 16S rRNA gene, isolate

oo 99% 98. 55% FM173527. 1

Corynebacterineae bacterium CL1. 15 partial 16S rRNA gene,
isolate CL1. 150
Paenibacillaceae bacterium CL7. 8 partial 16S rRNA gene, isolate

99% 98.55% FM173383. 1

99% 98. 55% FM174172. 1

CL7. 89
Bacillaceae bacterium CL7. 69 partial 16S rRNA gene, isolate CL7.
60 99% 98.55% FM174169. 1
Bacillaceae bacterium CL6. 78 partial 16S rRNA gene, isolate CL6.
78 99% 98. 55% FM174084. 1
Bacillaceae bacterium CLS5. 132 partial 16S rRNA gene, isolate

99% 98.55% FM173964. 1
CL5. 132
Bacillaceae bacterium CLS5. 13 partial 16S rRNA gene, isolate CL5.

99% 98. 55% FM173963. 1
137
Bacillaceae bacterium CL5. 98 partial 16S rRNA gene, isolate CL5.
08 99% 98.55% FM173958. 1

Corynebacterineae bacterium CL5. 9 partial 16S rRNA gene,

isolate CLS5. 97

Bacillus sp. SS-1 partial 16S rRNA gene, isolate SS-1 99% 98.55% AM396493. 1
Bacillus butanolivorans strain SQ7-2 16S ribosomal RNA gene,

99% 98. 55% FM173957. 1

ctial 99% 98. 68% MN235850. 1
partial sequence

Peribacillus butanolivorans strain C2L5C 16S ribosomal RNA

gene, partial sequence

99% 98. 48% OP935878. 1

Peribacillus simplex strain GS18 16S ribosomal RNA gene, partial
99% 98. 48% OL851777. 1
sequence

Bacillus megaterium gene for 16S rRNA, partial sequence, strain:
99% 98. 48% AB680420. 1

NBRC 13498
Rhizobium sp. CL4. 3 partial 16S rRNA gene, isolate CL4. 37 99% 98. 48% FM173816. 1
Bacillaceae bacterium CL3. 139 partial 16S rRNA gene, isolate

99% 98. 75% FM173671. 1
CL3.139
Bacillaceae bacterium CL1. 94 partial 16S rRNA gene, isolate CL1.
94 99% 98. 48% FM173382. 1

Bacillus sp. (in: firmicutes) strain MB104 16S ribosomal RNA
gene, partial sequence
Bacillus simplex strain IHBB 9817 16S ribosomal RNA gene,

partial sequence

99% 98. 48% MH699234. 1

99% 98. 48% KR085892. 1

VP F 60 00 o lous caus g (o 0590 O3 (Bguo s Floyo = dilagy Wloas g (S pele oS alo


https://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_359805211
https://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_359805211
https://www.ncbi.nlm.nih.gov/nucleotide/AB681146.1?report=genbank&log$=nucltop&blast_rank=7&RID=A5YKJNBG016
https://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_1906925978
https://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_1906925978
https://www.ncbi.nlm.nih.gov/nucleotide/CP050509.1?report=genbank&log$=nucltop&blast_rank=8&RID=A5YKJNBG016
https://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_190714883
https://www.ncbi.nlm.nih.gov/nucleotide/FM173670.1?report=genbank&log$=nucltop&blast_rank=9&RID=A5YKJNBG016
https://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_190714630
https://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_190714630
https://www.ncbi.nlm.nih.gov/nucleotide/FM173527.1?report=genbank&log$=nucltop&blast_rank=10&RID=A5YKJNBG016
https://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_190714486
https://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_190714486
https://www.ncbi.nlm.nih.gov/nucleotide/FM173383.1?report=genbank&log$=nucltop&blast_rank=11&RID=A5YKJNBG016
https://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_190711047
https://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_190711047
https://www.ncbi.nlm.nih.gov/nucleotide/FM174172.1?report=genbank&log$=nucltop&blast_rank=12&RID=A5YKJNBG016
https://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_190711044
https://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_190711044
https://www.ncbi.nlm.nih.gov/nucleotide/FM174169.1?report=genbank&log$=nucltop&blast_rank=13&RID=A5YKJNBG016
https://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_190710959
https://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_190710959
https://www.ncbi.nlm.nih.gov/nucleotide/FM174084.1?report=genbank&log$=nucltop&blast_rank=14&RID=A5YKJNBG016
https://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_190710839
https://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_190710839
https://www.ncbi.nlm.nih.gov/nucleotide/FM173964.1?report=genbank&log$=nucltop&blast_rank=15&RID=A5YKJNBG016
https://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_190710838
https://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_190710838
https://www.ncbi.nlm.nih.gov/nucleotide/FM173963.1?report=genbank&log$=nucltop&blast_rank=16&RID=A5YKJNBG016
https://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_190710833
https://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_190710833
https://www.ncbi.nlm.nih.gov/nucleotide/FM173958.1?report=genbank&log$=nucltop&blast_rank=17&RID=A5YKJNBG016
https://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_190710832
https://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_190710832
https://www.ncbi.nlm.nih.gov/nucleotide/FM173957.1?report=genbank&log$=nucltop&blast_rank=18&RID=A5YKJNBG016
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https://www.ncbi.nlm.nih.gov/nucleotide/OP935878.1?report=genbank&log$=nucltop&blast_rank=21&RID=A5YKJNBG016
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Peribacillus butanolivorans strain SMV514-R2 L31 (OP364105.1)
Peribacillus butanolivorans strain KG (OR229899.1) @
Peribacillus butanolivorans strain C2L5D (OP935879.1)
Peribacillus butanolivorans strain Isolate 2(0Q944463.1)
Peribacillus butanolivorans strain C2L5C (OP935878.1)
Peribacillus butanolivorans strain JN3109 (MT947085.1)
Bacillus subtilis strain IAM 12118 (NR 112116.2)
Streptococcus pneumoniae strain ATCC 33400 (NR 028665.1)
Clostridium tetani strain NCTC 279 (NR 029260.1)

ii strain VPI D135D-26 (NR 104895.1)
r Pseudomonas aeruginosa strain DSM 50071 (NR 026078.1)
L Escherichia coli strain U 5/41(NR 024570.1)
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Antibacterial Activity of Bioactive Compounds of Lumbricus Rubellus
Earthworm-Ectosymbiotic Bacterium Peribacillus Butanolivorans KG,
against Some Gram-Negative and Gram-Positive Pathogenic Bacteria

Mohammad Bahrami-Nezhad', Amir Arsalan Kavyanifard? Behrooz Dousti?,

Farhad Gilavand™. Najmeh Molavi Vardanjani'

Introduction: This study aimed to identify Lumbricus rubellus earthworm ectosymbionts bacteria as
inhibitors of the growth of some pathogenic bacteria.

Methods: Fifty earthworms (Lumbricus rubellus) were collected from soil samples (5-15 cm) of
agricultural farmland in Khorramabad City and were taken to the laboratory in sterile polypropylene
bags. Bacteria were isolated from Lumbricus rubellus earthworms using nutrient agar. To assess the
antimicrobial activity of the isolated strains, an agar well diffusion assay was performed against
Bacillus subtilis, Staphylococcus aureus, Escherichia coli and Pseudomonas aeruginosa. The best
isolate selected based on the zone of inhibition was subjected to further genus and species levels
characterization by phylogenetic, morphological and biochemical methods.

Results: In this study, out of 14 isolated Lumbricus rubellus earthworm ectosymbionts bacteria, just
one isolate demonstrate the ability to form an inhibition zone against all four pathogenic bacteria.
Phylogenetic analysis utilizing 16S rRNA gene sequences facilitated the assignment of the analyzed
bacteria to the genus Peribacillus. Following morphological and biochemical analyses also assigned the
analyzed bacteria with the respective genus. The bacteria identified as Peribacillus butanolivorans KG,
along with its genome sequence and its annotation information were submitted to the NCBI database by
accession number OR229899. 1.

Conclusion: Antibacterial activity observed for Peribacillus butanolivorans KG within Lumbricus

rubellus earthworm ectosymbionts bacteria reflects its potential as a source of new antibiotic agent.
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