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Supplementary Information 

Table ST1. Quantitative comparison of phosphate solubilizing ability to other 

phosphate-solubilizing bacterial isolates 

Name of 

organism 

Comparative study of 

soluble phosphate 

concentration* 

High 

range of 

salinity 

tolerance 

Reference 

P5 isolate 10 mg L−1 after 5 days or 

0.0021 mg. ml-1. day-1 with 

2.11 mg. ml-1. day-1 biomass 

production  

7.5-10 % 

NaCl 

Current study 

Pseudomonas 

sp. 

66.2 ± 13.4 mg. L−1 after 3 

days or 0.022 mg. ml-1. day-1 

2.75 % 

NaCl 

Blanco-Vargas et al., 

2020; Deshwal and 

Kumar, 2013 

Serratia sp. 89.5 ± 4.7 mg. L−1 after 3 

days or 0.029 mg. ml-1. day-1 

5.8% NaCl  Kulkova et al., 2024; 

Blanco-Vargas et al., 

2020  

Bacillus sp. 461.86 mg·L−1 after 7-days or 

0.066 mg. ml-1. day-1 

8% NaCl Lin et al., 2023; Gul 

et al., 2023 

Micrococcus 

sp. 

285.78 µg mL−1 after 3 day or 

0.095 mg. ml -1. day-1 

 5% NaCl Joshi et al., 2023; 

Alvarez-Sastre and 

Carro, 2022 

Streptomyces 

sp.  

320 µg mL−1 after 3 day or 

0.11 mg. mL-1. day-1 

300nM or 

17.53% 

NaCl 

Nozari et al., 2021; 

Joshi et al., 2023 

 

Klebsiella sp. 891.38 ± 18.55 μg mL−1 after 

3 days or 0.297 mg. ml-1. day-

1 

6% NaCl Singh et al., 2015; 

Joshi et al., 2023 

 

*For quantification used different methods and different media   
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Table ST2. Correlation among day, biomass concentration, and Orthophosphate 

concentration of Bacillus sonorensis GG2. 

Correlation 

Bacillus sonorensis GG2 

 

Day Biomass 

Concentration 

Orthophosphate 

Concentration 

Day Pearson 

Correlation 

1 0.931 0.399 

 

Sig. (2-tailed) 

 

 0.003 0.004 

Biomass 

Concentration 

Pearson 

Correlation 

0.931 1 0.412 

 

Sig. (2-tailed) 

 

0.003  0.002 

Orthophosphate 

Concentration 

Pearson 

Correlation 

0.399 0.412 1 

 

Sig. (2-tailed) 

 

0.004 0.002  

Correlation is significant at the 0.05 level (2-tailed). Statistical Analysis by IBM SPSS 

26. 

 

 Table ST3. Correlation among day, biomass concentration, and Para-nitrophenol 

concentration of Bacillus sonorensis GG2. 

Correlation 

Bacillus sonorensis GG2 

 

Day Biomass 

Concentration 

Para-

nitrophenol 

Concentration 

Day Pearson 

Correlation 

1 1.00 0.888 

  0.002 0.001 
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Sig. (2-tailed) 

 

Biomass 

Concentration 

Pearson 

Correlation 

1.00 1 0.889 

 

Sig. (2-tailed) 

 

0.002  0.001 

Para-

nitrophenol 

Concentration 

Pearson 

Correlation 

0.888 0.889 1 

 

Sig. (2-tailed) 

 

0.001 0.001  

Correlation is significant at the 0.05 level (2-tailed). Statistical Analysis by IBM SPSS 

26 

 

 

 Fig. S1. Shows a single 1Kb PCR product of 16S rRNA gene on 2% agarose gel 

(Lane 1: 1KB DNA ladder, Lane 2: 16S amplicon (Positive Control: E. Coli), Lane 3: 

Negative Control, Lane 4: Sample). 
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Fig. S2. Exponential phase study of P-solubilizing bacteria in Pvk medium. 

 

Fig. S3. Inorganic phosphate solubilization in Pvk medium plate by holo-zone 

formation (C=control; S= pure culture). 
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Fig. S4. Determine the extracellular or intracellular response for P-solubilization in 

Pvk media, when, C = PBS buffer as a control, P = crude extract of P-solubilizing 

bacterial isolate (for intracellular response investigation), S = P-solubilizing bacterial 

alive cell (for extracellular response investigation). 

 

Fig. S5. 16S rRNA sequence of P5 bacterial isolates was generated BLAST analysis 

to compare with the sequences in the NCBI GenBank database. The P5 isolate has 

been higher similar to Bacillus sonorensis bacterial strain. 
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Fig. S6. Best plate shows of viability study at 0, 90, and 180 days of Bacillus 

sonorensis GG2 in carriers (CDC and lignite). 

 

Fig. S7. Biomass, orthophosphate and para-nitrophenol production profile of Bacillus 

sonorensis GG2 strain (a) biomass increase profile at study of orthophosphate 

production, (b) orthophosphate increase profile at 5 days, (c) biomass increase 

profile at study of para-nitrophenol production (d) para-nitrophenol production at 5 

days. 
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Supplementary Datafile SD1: Phosphate solubilizing bacterial 16S rRNA 

sequences in FASTA databases 

>Bacillus sonorensis GG2 =>Bacillus sonorensis GG2_16s rRNA gene 

CGGACAGATGGGAGCTTGCTCCCTGATGTCAGCGGCGGACGGGTGAGTAACA

CGTGGGTAACCTGCCTGTAAGACTGGGATAACTCCGGGAAACCGGGGCTAATA

CCGGATGCTTGATTGAACCGCATGGTTCAATTATAAAAGGTGGCTTTTACCTAC

CACTTACAAATGGACCCGCGGCGCATTACCTAGTTGGTGAGGTAACGGCTCAC

CAAGGCAACAATGCGTAGCCAACCTGAAAGGGTGATCGGCCACACTGGAACTG

AAACACGGCCCAAACTCCTACGGGAGGCACCAGTAGGGAATCTTCCCCAAGGG

ACAAAAGTCTGACGAACCAACCCCCCGTGAGTGATGAAGGTTTTCGAATCGTAA

AACTCTGTTGTTAGGGAAAAACAAGTACCGTTCAAATAGGGCGGTACCTTGACG

GTACCTAACCAAAAACCCACGGCTAACTACGTGCCACCACCCGCGGTAATACG

TAGGTGGCAAGCGTTGTCCGGAATTATTGGGCGTAAAGCGCGCGCAGGCGGTT

TCTTAAGTCTAATGTGAAACCCCCCGGCTCAACCGGGAAGGGTCATTGAAAACT

GGGGAACTTGAGTGCAAAAAAGGAAAGGGAAATTCCACGTGTACCGGTGAAAT

GCGTAAAAATGTGAAGGAACACCAGTG GCGAAGGC 

 

>Priestia megaterium LsR8 =>MW423831.1 Priestia megaterium strain 

NIBSM_LsR8 16S ribosomal RNA gene, partial sequence 

AAGGGGGCGGGGTGCTAATACTGCAAGTCGAGCGAACTGATTAGAAGCTTGCT

TCTATGACGTTAGCGGCGGACGGGCCATTACACGTGGGCAACCTGCCTGTAAG

ACTGGGATAACTTCGGGAAACCGAAGCTAATACCGGATAGGATCTTCTCCTTCA

TGGGAGATGATTGAAAGATGGTTTCGGCTATCACTTACAGATGGGCCCGCGGT

GCATTAGCTAGTTGGTGAGGTAACGGCTCACCAAGGCAACGATGCATAGCCGA

CCTGAGAGGGTGATCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTAC

GGGAGGCAGCAGTAGGGAATCTTCCGCAATGGACGAAAGTCTGACGGAGCAA

CGCCGCGTGAGTGATGAAGGCTTTCGGGTCG 

 

>Klebsiella sp. BRSPKC05 =>ON038365.1 Klebsiella sp. strain BRSPKC05 16S 

ribosomal RNA gene, partial sequence 

TGACGAGCGGCGGACGGGTGAGTAATGTCTGGGAAACTGCCTGATGGAGGGG

GATAACTACTGGAAACGGTAGCTAATACCGCATAACGTCGCAAGACCAAAGTG

GGGGACCTTCGGGCCTCATGCCATCAGATGTGCCCAGATGGGATTAGCTGGTA
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GGTGGGGTAACGGCTCACCTAGGCGACGATCCCTAGCTGGTCTGAGAGGATG

ACCAGCCACACTGGAACTGAGACACGGTCCAGACTCCTACGGGAGGCAGCAG

TGGGGAATATTGCACAATGGGCGCAAGCCTGATGCAGCCATGCCGCGTGTGTG

AAGAAGGCCTTTCGGGTTGTAAAGCACTTTCAGCGGGGAGGAAGGCGGTGAG

GTTAATAACCTCACCGATTGACGTTACCCGCAGAAGAAGCACCGGCTAACTCC

GTGCCAGCAGCCGCGGTAATACGGAGGGTGCAAGCGTTAATCGGAATTACTGG

GCGTAAAGCGCACGCAGGCGGTCTGTCAAGTCGGATGTGAAATCCCCGGGCT

CAACCTGGGAACTGCATTCGAAACTGGCAGGCTAGAGTCTTGTAGAGGGGGGT

AGAATTCCAGGTGTAGCGGTGAAATGCGTAGAGATCTGGAGGAATACCGGTGG

CGAAGGCGGCCCCCTGGACAAAGACTGACGCTCAGGTGCGAAAGCGTGGGGA

GCAAACAGGATTAGATACCCTGGTAGTCCACGCTGTAAACGATGTCGATTTGGA

GGTTGTGCCCTTGAGGCGTGGCTTCCGGAGCTAACGCGTTAAATCGACCGCCT

GGGGAGTACGGCCGCAAGGTTAAAACTCAAATGAATTGACGGGGGCCCGCAC

AAGCGGTGGAGCATGTGGTTTAATTCGATGCAACGCGAAGAACCTTACCTGGT

CTTGACATCCACAGAACTTTCCAGAGATGGATTGGTGCCTTCGGGAACTGTGAG

ACAGGTGCTGCATGGCTGTCGTCAGCTCGTGTTGTGAAATGTTGGGTTAAGTC

CCGCAACGAGCGCAACCCTTATCCTTTGTTGCCAGCGGTCCGGCCGGGAACTC

AAAGGAGACTGCCAGTGATAAACTGGAGGAAGGTGGGGATGACGTCAAGTCAT

CATGGCCCTTACGACCAGGGCTACACACGTGCTACAATGGCATATACAAAGAG

AAGCGACCTCGCGAGAGCAAGCGGACCTCATAAAGTATGTCGTAGTCCGGATT

GGAGTCTGCAACTCGACTCCATGAAGTCGGAATCGCTAGTAATCGTAGATCAGA

ATGCTACGGTGAATACGTTCCCGGGC 

 

>Enterobacter sp. LYX-2 =>OK035565.1 Enterobacter sp. strain LYX-2 16S 

ribosomal RNA gene, partial sequence 

GCTGAGGTATAAACATGCAAGTCGAACGGTAGCACAGAGAGCTTGCTCTCGGG

TGACGAGTGGCGGACGGGTGAGTAATGTCTGGGAAACTGCCTGATGGAGGGG

GATAACTACTGGAAACGGTAGCTAATACCGCATAACGTCGCAAGACCAAAGAG

GGGGACCTTCGGGCCTCTTGCCATCAGATGTGCCCAGATGGGATTAGCTAGTA

GGTGGGGTAACGGCTCACCTAGGCGACGATCCCTAGCTGGTCTGAGAGGATG

ACCAGCCACACTGGAACTGAGACACGGTCCAGACTCCTACGGGAGGCAGCAG

TGGGGAATATTGCACAATGGGCGCAAGCCTGATGCAGCCATGCCGCGTGTATG

AAGAAGGCCTTCGGGTTGTAAAGTACTTTCAGCGGGGAGGAAGGTGTTGTGGT
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TAATAACCGCAGCAATTGACGTTACCCGCAGAAGAAGCACCGGCTAACTCCGT

GCCAGCAGCCGCGGTAATACGGAGGGTGCAAGCGTTAATCGGAATTACTGGG

CGTAAAGCGCACGCAGGCGGTCTGTCAAGTCGGATGTGAAATCCCCGGGCTCA

ACCTGGGAACTGCATTCGAAACTGGCAGGCTAGAGTCTTGTAGAGGGGGGTAG

AATTCCAGGTGTAGCGGTGAAATGCGTAGAGATCTGGAGGAATACCGGTGGCG

AAGGCGGCCCCCTGGACAAAGACTGACGCTCAGGTGCGAAAGCGTGGGGAGC

AAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGTCGACTTGGAG

GTTGTGCCCTTGAGGCGTGGCTTCCGGAGCTAACGCGTTAAGTCGACCGCCTG

GGGAGTACGGCCGCAAGGTTAAAACTCAAATGAATTGACGGGGGCCCGCACAA

GCGGTGGAGCATGTGGTTTAATTCGATGCAACGCGAAGAACCTTACCTACTCTT

GACATCCAGAGAACTTTCCAGAGATGGATTGGTGCCTTCGGGAACTCTGAGAC

AGGTGCTGCATGGCTGTCGTCAGCTCGTGTTGTGAAATGTTGGGTTAAGTCCC

GCAACGAGCGCAACCCTTATCCTTTGTTGCCAGCGGTTAGGCCGGGAACTCAA

AGGAGACTGCCAGTGATAAACTGGAGGAAGGTGGGGATGACGTCAAGTCATCA

TGGCCCTTACGAGTAGGGCTACACACGTGCTACAATGGCGCATACAAAGAGAA

GCGACCTCGCGAGAGCAAGCGGACCTCATAAAGTGCGTCGTAGTCCGGATTG

GAGTCTGCAACTCGACTCCATGAAGTCGGAATCGCTAGTAATCGTAGATCAGAA

TGCTACGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACACCATGG

GAGTGGGTTGCTAAAAGAAGTAGGTAGCTTAACCTTCGGGAGCGCAGGAACCA

TAGAGT 

 

>Pseudomonas fluorescens MRPF-2 =>OP493230.1 Pseudomonas fluorescens 

strain MRPF-2 16S ribosomal RNA gene, partial sequence 

GCTCAGATTGAACGCTGGCGGCAGGCCTAACACATGCAAGTCGAGCGGATGAA

GGGAGCTTGCTCCTGGATTCAGCGGCGGACGGGTGAGTAATGCCTAGGAATCT

GCCTGGTAGTGGGGGATAACGTCCGGAAACGGGCGCTAATACCGCATACGTC

CTGAGGGAGAAAGTGGGGGATCTTCGGACCTCACGCTATCAGATGAGCCTAGG

TCGGATTAGCTAGTTGGTGGGGTAAAGGCCTACCAAGGCGACGATCCGTAACT

GGTCTGAGAGGATGATCAGTCACACTGGAACTGAGACACGGTCCAGACTCCTA

CGGGAGGCAGCAGTGGGGAATATTGGACAATGGGCGAAAGCCTGATCCAGCC

ATGCCGCGTGTGTGAAGAAGGTCTTCGGATTGTAAAGCACTTTAAGTTGGGAG

GAAGGGCAGTAAGTTAATACCTTGCTGTTTTGACGTTACCAACAGAATAAGCAC

CGGCTAACTTCGTGCCAGCAGCCGCGGTAATACGAAGGGTGCAAGCGTTAATC
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GGAATTACTGGGCGTAAAGCGCGCGTAGGTGGTTCAGCAAGTTGGATGTGAAA

TCCCCGGGCTCAACCTGGGAACTGCATCCAAAACTACTGAGCTAGAGTACGGT

AGAGGGTGGTGGAATTTCCTGTGTAGCGGTGAAATGCGTAGATATAGGAAGGA

ACACCAGTGGCGAAGGCGACCACCTGGACTGATACTGACACTGAGGTGCGAAA

GCGTGGGGAGCAAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATG

TCGACTAGCCGTTGGGATCCTTGAGATCTTAGTGGCGCAGCTAACGCGATAAG

TCGACCGCCTGGGGAGTACGGCCGCAAGGTTAAAACTCAAATGAATTGACGGG

GGCCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGAAGAACC

TTACCTGGCCTTGACATGCTGAGAACTTTCCAGAGATGGATTGGTGCCTTCGGG

AACTCAGACACAGGTGCTGCATGGCTGTCGTCAGCTCGTGTCGTGAGATGTTG

GGTTAAGTCCCGTAACGAGCGCAACCCTTGTCCTTAGTTACCAGCACCTCGGG

TGGGCACTCTAAGGAGACTGCCGGTGACAAACCGGAGGAAGGTGGGGATGAC

GTCAAGTCATCATGGCCCTTACGGCCAGGGCTACACACGTGCTACAATGGTCG

GTACAAAGGGTTGCCAAGCCGCGAGGTGGAGCTAATCCCATAAAACCGATCGT

AGTCCGGATCGCAGTCTGCAACTCGACTGCGTGAAGTCGGAATCGCTAGTAAT

CGTGAATCAGAATGTCACGGTGAATACGTTCCCGGGCCTTGTACACACCGCCC

GTCACACCATGGGAGTGGGTTGCTCCAGAAGTAGCTAGTCTAACCGCAAGGGG

GACGGTTACCACGGAGTGATTCATGACTGGGGTGAAGTC 

 

>Rhizobium meliloti M55241 =>M55241.1 Rhizobium meliloti 16S ribosomal 

RNA, partial 

AGGCTTAACACATGCAAGTCGAGCGCCCCGCAAGGGGAGCGGCAGACGGGTG

AGTAACGCGTGGGAATCTACCCTTTTCTACGGAATAACGCAGGGAAACTTGTGC

TAATACCGTATGAGCCCTTCGGGGGAAAGATTTATCGGGAAAGGATGAGCCCG

CGTTGGATTAGCTAGTTGGTGGGGTAAAGGCCTACCAAGGCGACGATCCATAG

CTGGTCTGAGAGGATGATCAGCCACATTGGGACTGAGACACGGCCCAA 

 

>Acinetobacter sp. PSK.N1 =>OP741088.1 Acinetobacter sp. strain PSK.N1 16S 

ribosomal RNA gene, partial sequence 

TGGCGGCAGGCTTAACACATGCAAGTCGAGCGGGGATAGGGTGCTTGCACCT

GATTCCTAGCGGCGGACGGGTGAGTAATGCTTAGGAATCTGCCTATTAGTGGG

GGACAACGTTCCGAAAGGGACGCTAATACCGCATACGTCCTACGGGAGAAAGC

AGGGGATCTTCGGACCTTGCGCTAATAGATGAGCCTAAGTCGGATTAGCTAGTT
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GGTGGGGTAAAGGCCTACCAAGGCGACGATCTGTAGCGGGTCTGAGAGGATG

ATCCGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAG

TGGGGAATATTGGACAATGGGGGGAACCCTGATCCAGCCATGCCGCGTGTGTG

AAGAAGGCCTTTTGGTTGTAAAGCACTTTAAGCGAGGAGGAGGCTTACCTGGTT

AATACCCGGGATAAGTGGACGTTACTCGCAGAATAAGCACCGGCTAACTCTGT

GCCAGCAGCCGCGGTAATACAGAGGGTGCAAGCGTTAATCGGATTTACTGGGC

GTAAAGCGCGCGTAGGTGGCTAATTAAGTCAAATGTGAAATCCCCGAGCTTAAC

TTGGGAATTGCATTCGATACTGGTTAGCTAGAGTATGGGAGAGGATGGTAGAAT

TCCAGGTGTAGCGGTGAAATGCGTAGAGATCTGGAGGAATACCGATGGCGAAG

GCAGCCATCTGGCCTAATACTGACACTGAGGTGCGAAAGCATGGGGAGCAAAC

AGGATTAGATACCCTGGTAGTCCATGCCGTAAACGATGTCTACTAGCCGTTGGG

GCCCTTGAGGCTTTAGTGGCGCAGCTAACGCGATAAGTAGACCGCCTGGGGA

GTACGGTCGCAAGACTAAAACTCAAATGAATTGACGGGGGCCCGCACAAGCGG

TGGAGCATGTGGTTTAATTCGATGCAACGCGAAGAACCTTACCTGGCCTTGACA

TACAGAGAACTTTCCAGAGATGGATTGGTGCCTTCGGGAACTCTGATACAGGTG

CTGCATGGCTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAAC

GAGCGCAACCCTTTTCCTTATTTGCCAGCACTTCGGGTGGGAACTTTAAGGATA

CTGCCAGTGACAAACTGGAGGAAGGCGGGGACGACGTCAAGTCATCATGGCC

CTTACGGCCAGGGCTACACACGTGCTACAATGGTCGGTACAAAGGGTTGCTAC

TGCGCGAGCAGATGCTAATCTCAAAAAGCCGATCGTAGTCCGGATCGCAGTCT

GCAACTCGACTGCGTGAAGTCGGAATCGCTAGTAATCGCGGATCAGAATGCCG

CGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACACCATGGGAGTT

TGTTGCACCAGAAGTAGGTAGTCTAACCTTAGGGAGGACGCTTACCACGGTGT

GGCCGATGACTGGGGGTGAAGTCGTAACAAGGTAGCCGTAGGGGAACCTGCG

GTTGGATCCACCC 

 

>Alcaligenes aquatilis RD03 =>OP680985.1 Alcaligenes aquatilis strain RD03 

16S ribosomal RNA gene, partial sequence 

AGGTCGTAAAGTACTTTTGGCAGAGAAGAAAAGGTATCCCCTAATACGGGATCC

TGCTGACGGTATCTGCAGAATAAGCACCGGCTAACTACGTGCCAGCAGCCGCG

GTAATACGTAGGGTGCAAGCGTTAATCTGAATTACTGGGCGTAAAGCGTGTGTT

GGCGGTTCGGAAAGAAAGATGTGAAATCCCCGGGCTCAACCTTGGAACTGCAT

TTTTAACTGCCGAGCTAGAGTATGTCAGAGGGGGGTAGAATTCCACGTGTAGC
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AGTGAAATGCGTAGATATGTGGAGGAATACCGATGGCGAAGGCAGCCCCCTGG

GATAATACTGACGCTCAGACACGAAAGCGTGGGGAGCAAACAGGATTAGATAC

CCTGGTAGTCCACGCCCTAAACGATGTCAACTAGCTGTTGGGGCCGTTAGGCC

TTAGTAGCGCAGCTAACGCGTGAAGTTGACCGCCTGGGGAGTACGGTCGCAAG

ATTAAAACTCAAAGGAATTGACGGGGACCCGCACAAGCGGTGGATGATGTGGA

TTAATTCGATGCAACGCGAAAAACCTTACCTACCCTTGACATGTCTGGAAAGCC

GAAGAGATTTGGCCGTGCTCGCAAGAGAACCGGAACACAGGTGCTGCATGGCT

GTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACC

CTTGTCATTAGTTGCTACGCAAGAGCACTCTAATGAGACTGCCGGTGACAAACC

GGAGGAAGG 

 

>Azospirillum brasilense AzCast =>OP882682.1 Azospirillum brasilense strain 

AzCast 16S ribosomal RNA gene, partial sequence 

TCAGAACGAACGCTGGCGGCATGCCTAACACATGCAAGTCGAACGAAGGCTTC

GGCCTTAGTGGCGCACGGGTGAGTAACACGTGGGAACCTGCCTTTCGGTTCG

GGATAACGTCTGGAAACGGACGCTAACACCGGATACGTCCCCCAGAGAGATTT

GGGCGGAGAAAGTTTACGCCGAGAGAGGGGCCCGCGTCCGATTAGGTAGTTG

GTGGGGTAATGGCCCACCAAGCCGACGATCGGTAGCTGGTCTGAGAGGATGA

TCAGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGT

GGGGAATATTGGACAATGGGGGCAACCCTGATCCAGCAATGCCGCGTGAGTGA

TGAAGGCCTTAGGGTTGTAAAGCTCTTTCGCACGCGACGATGATGACGGTAGC

GTGAGAAGAAGCCCCGGCTAACTTCGTGCCAGCAGCCGCGGTAATACGAAGG

GGGCGAGCGTTGTTCGGAATTACTGGGCGTAAAGGGCGCGTAGGCGGCCCGA

TCAGTCAGATGTGAAAGCCCCGGGCTCAACCTGGGAACTGCATTTGATACTGT

CGGGCTTGAGTTCCGGAGAGGATGGTGGAATTCCCAGTGTAGAGGTGAAATTC

GTAGATATTGGGAAGAACACCGGTGGCGAAGGCGGCCATCTGGACGGACACT

GACGCTGAGGCGCGAAAGCGTGGGGAGCAAACAGGATTAGATACCCTGGTAG

TCCACGCCGTAAACGATGAATGCTAGACGCTGGGGTGCATGCACTTCGGTGTC

GCCGCTAACGCATTAAGCATTCCGCCTGGGGAGTACGGCCGCAAGGTTAAAAC

TCAAAGGAATTGACGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTTAATTCG

AAGCAACGCGCAGAACCTTACCAACCCTTGACATGTCCACTACCGGCTCGAGA

GATCGGGCTTTCAGTTCGGCTGGGTGGAACACAGGTGCTGCATGGCTGTCGTC

AGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCCTACC
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GCCAGTTGCCATCATTCAGTTGGGCACTCTGGTGGAACTGCCGGTGACAAGCC

GGAGGAAGGCGGGGATGACGTCAAGTCCTCATGGCCCTTATGGGTTGGGCTA

CACACGTGCTACAATGGCGGTGACAGTGGGATGCGAAGTCGCAAGATGGAGC

CAATCCCCAAAAGCCGTCTCAGTTCGGATTGCACTCTGCAACTCGGGTGCATG

AAGTTGGAATCGCTAGTAATCGCGGATCAGCACGCCGCGGTTGAATACGTTCC

CGGGCCTTGTACACACCGCCCGTCACACCATGGGAGTTGGCTTTACCCGAAGG

TGGTGCGCTAACCGGCAACGGAGGCAGCCAACCACGGTCAGGTCAGCGACTG

GGGT 

 

>Burkholderia cepacia AF175314 =>AF175314.1 Burkholderia cepacia 16S 

ribosomal RNA gene, partial sequence 

GCGGCATGCCTTACACATGCAAGTCGAACGGCAGCACGGGTGCTTGCACCTG

GTGGCGAGTGGCGAACGGGTGAGTAATACATCGGAACATGTCCTGTAGTGGG

GGATAGCCCGGCGAAAGCCGGATTAATACCGCATACGATCCACGGATGAAAGC

GGGGGACCTTCGGGCCTCGCGCTATAGGGTTGGCCGATGGCTGATTAGCTAG

TTGGTGGGGTAAAGGCCTACCAAGGCGACGATCAGTAGCTGGTCTGAGAGGAC

GACCAGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCA

GTGGGGAATTTTGGACAATGGGCGCAAGCCTGATCCAGCAATGCCGCGTGTGT

GAAGAAGGCCTTCGGGTTGTAAAGCACTTTTGTCCGGAAAGAAAACCTTGGCTC

TAATACAGCCGGGGGATGACGGTACCGGAAGAATAAGCACCGGCTAACTACGT

GCCAGCAGCCGCGGTAATACGTAGGGTGCGAGCGTTAATCGGAATTACTGGGC

GTAAAGCGTGCGCAGGCGGTTCGCTAAGACCGATGTGAAATCCCCGGGCTCAA

CCTGGGAACTGCATTGGTGACTGGCGGGCTAGAGTATGGCAGAGGGGGGTAG

AATTCCACGTGTAGCAGTGAAATGCGTAGAGATGTGGAGGAATACCGATGGCG

AAGGCAGCCCCCTGGGCCAATACTGACGCTCATGCACGAAAGCGTGGGGAGC

AAACAGGATTAGATACCCTGGTAGTCCACGCCCTAAACGATGTCAACTAGTTGT

TGGGGATTCATTTCCTTAGTAACGTAGCTAACGCGTGAAGTTGACCGCCTGGG

GAGTACGGTCGCAAGATTAAAACTCAAAGGAATTGACGGGGACCCGCACAAGC

GGTGGATGATGTGGATTAATTCGATGCAACGCGAAAAACCTTACCTACCCTTGA

CATGGTCGGAATCCTGAAGAGATTCGGGAGTGCTCGAAAGAGAACCGGCACAC

AGGTGCTGCATGGCTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCC

GCAACGAGCGCAACCCTTGTCCTTAGTTGCTACGCAAGAGCACTCTAAGGAGA

CTGCCGGTGACAAACCGGAGGAAGGTGGGGATGACGTCAAGTCCTCATGGCC
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CTTATGGGTAGGGCTTCACACGTCATACAATGGTCGGAACAGAGGGTTGCCAA

CCCGCGAGGGGGAGCTAATCCCAGAAAACCGATCGTAGTCCGGATTGCACTCT

GCAACTCGAGTGCATGAAGCTGGAATCGCTAGTAATCGCGGATCAGCATGCCG

CGGTGAATACGTTCCCGGGTCTTGTACACACCGCCCGTCACACCATGGGAGTG

GGTTTTACCAGAAGTGGCTAGTCTAACCGCAAGGAGGACGGTCACCACGGTAG

GATTCATGACTGGGGTGAAGTCGTAACAAGGTAGCCGTATCGGAAGG 

 

>Paenibacillus macerans TLLY7 =>MT705866.1 Paenibacillus macerans strain 

TLLY7 16S ribosomal RNA gene, partial sequence 

AGATCGGCGGCGTGCCTAATACATGCAAGTCGAGCGGACCTGATGGAGTGCTT

GCACTCCTGATGGTTAGCGGCGGACGGGTGAGTAACACGTAGGCAACCTGCC

CGTAAGACCGGGATAACTACCGGAAACGGTAGCTAATACCGGATAATCAAGTCT

CTCGCATGGGAGGCTTGGGAAAGGGCGGAGCAATCTGTCACTTACGGATGGG

CCTGCGGCGCATTAGCTAGTTGGTGGGGTAACGGCTCACCAAGGCGACGATG

CGTAGCCGACCTGAGAGGGTGAACGGCCACACTGGGACTGAGACACGGCCCA

GACTCCTACGGGAGGCAGCAGTAGGGAATCTTCCGCAATGGACGAAAGTCTGA

CGGAGCAACGCCGCGTGAGTGATGAAGGTTTTCGGATCGTAAAGCTCTGTTGC

CAGGGAAGAACGTCTTCTGGAGTAACTGCCAGGAGAGTGACGGTGCCTGAGAA

GAAAGCCCCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGGGCAA

GCGTTGTCCGGAATTATTGGGCGTAAAGCGCGCGCAGGCGGCTGTTTAAGTCT

GGTGTTTAATCCTGGGGCTCAACTCCGGGTCGCACTGGAAACTGGACGGCTTG

AGTGCAGAAGAGGAGAGTGGAATTCCACGTGTAGCGGTGAAATGCGTAGAGAT

GTGGAGGAACACCAGTGGCGAAGGCGACTCTCTGGGCTGTAACTGACGCTGA

GGCGCGAAAGCGTGGGGAGCAAACAGGATTAGATACCCTGGTAGTCCACGCC

GTAAACGATGAGTGCTAGGTGTTAGGGGTTTCGATACCCTTGGTGCCGAAGTA

AACACATTAAGCACTCCGCCTGGGGAGTACGGCCGCAAGGCTGAAACTCAAAG

GAATTGACGGGGACCCGCACAAGCAGTGGAGTATGTGGTTTAATTCGAAGCAA

CGCGAAGAACCTTACCAGGTCTTGACATCCCTCTGACCGCTGTAGAGATATGG

CTTTCCTTCGGGACAGAGGAGACAGGTGGTGCATGGTTGTCGTCAGCTCGTGT

CGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTTGACTTTAGTTGC

CAGCAAGTGAAGTTGGGCACTCTAGAGTGACTGCCGGTGACAAACCGGAGGAA

GGTGGGGATGACGTCAAATCATCATGCCCCTTATGACCTGGGCTACACACGTA

CTACAATGGCCGGTACAACGGGAAGCGAAGGAGCGATCTGGAGCGAATCCTA
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GAAAAGCCGGTCTCAGTTCGGATTGCAGGCTGCAACTCGCCTGCATGAAGTCG

GAATTGCTAGTAATCGCGGATCAGCATGCCGCGGTGAATACGTTCCCGGGTCT

TGTACACACCGCCCGTCACACCACGAGAGTTTACAACACCCGAAGTCGGTGAG

GTAACCGCAAGGGGCCAGCCGCCGAAGGTGGGGTAGATGATTGGGT 

 

>Pseudomonas putida R43 =>KC990820.1 Pseudomonas putida strain R43 16S 

ribosomal RNA gene, partial sequence 

CGGCGGACGGGTGAGTAATGCCTAGGAATCTGCCTGGTAGTGGGGGACAACG

TTTCGAAAGGAACGCTAATACCGCATACGTCCTACGGGAGAAAGCAGGGGACC

TTCGGGCCTTGCGCTATCAGATGAGCCTAGGTCGGATTAGCTAGTTGGTGAGG

TAATGGCTCACCAAGGCGACGATCCGTAACTGGTCTGAGAGGATGATCAGTCA

CACTGGAACTGAGACACGGTCCAGACTCCTACGGGAGGCAGCAGTGGGGAAT

ATTGGACAATGGGCGAAAGCCTGATCCAGCCATGCCGCGTGTGTGAAGAAGGT

CTTCGGATTGTAAAGCACTTTAAGTTGGGAGGAAGGGCAGTAAGCTAATACCTT

GCTGTTTTGACGTTACCGACAGAATAAGCACCGGCTAACTCTGTGCCAGCAGC

CGCGGTAATACAGAGGGTGCAAGCGTTAATCGGAATTACTGGGCGTAAAGCGC

GCGTAGGTGGTTCGTTAAGTTGGATGTGAAAGCCCCGGGCTCAACCTGGGAAC

TGCATCCAAAACTGGCGAGCTAGAGTACGGTAGAGGGTGGTGGAATTTCCTGT

GTAGCGGTGAAATGCGTAGATATAGGAAGGAACACCAGTGGCGAAGGCGACCA

CCTGGACTGATACTGACACTGAGGTGCGAAAGCGTGGGGAGCAAACAGGATTA

GATACCCTGGTAGTCCACGCCGTAAACGATGTCAACTAGCCGTTGGAATCCTTG

AGATTTTAGTGGCGCAGCTAACGCATTAAGTTGACCGCCTGGGGAGTACGGCC

GCAAGGTTAAAACTCAAATGAATTGACGGGGGCCCGCACAAGCGGTGGAGCAT

GTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCAGGCCTTGACATGCAGAG

AACTTTCCAGAGATGGATTGGTGCCTTCGGGAACTCTGACACAGGTGCTGCAT

GGCTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGTAACGAGCGC

AACCCTTGTCCTTAGTTACCAGCACGTTATGGTGGGCACTCTAAGGAGACTGCC

GGTGACAAACCGGAGGAAGGTGGGGATGACGTCAAGTCATCATGGCCCTTACG

GCCTGGGCTACACACGTGCTACAATGGTCGGTACAGAGGGTTGCCAAGCCGC

GAGGTGGAGCTAATCTCACAAAACCGATCGTAGTCCGGATCGCAGTCTGCAAC

TCGACTGCGTGAAGTCGGAATCGCTAGTAATCGCGAATCAGAATGTCGCGGTG

AATACGTTCCCGGGCCTTGTACACACCGCCCGTCACAACCATGGGTAGTGGGT 
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>Cytobacillus firmus NPBR2 =>MT383634.1 Cytobacillus firmus strain NPBR2 

16S ribosomal RNA gene, partial sequence 

GAACGCTGGCGGCGTGCCTAATACATGCAAGTCGAGCGGACGGATGGGAGCT

TGCTCCCAGACCGTCAGCGGCGGACGGGTGAGTAACACGTGGGCAACCTGCC

TGTAAGACTGGGATAACTCCGGGAAACCGGGGCTAATACCGGATAAYTCTTTYC

CTCACATGAGGRAAAGCTGAAAGATGGCATCTCGCTATCACTTACAGATGGGC

CCGCGGCGCATTAGCTAGTTGGTGAGGTAACGGCTCACCAAGGCVACGATGC

GTAGCCGACCTGAGAGGGTGATCGGCCACACTGGGACTGAGACACGGCCCAG

ACTCCTACGGGAGGCAGCAGTAGGGAATCTTCCGCAATGGACGAAAGTCTGAC

GGAGCAACGCCGCGTGAGTGATGAAGGTTTTCGGATCGTAAAACTCTGTTGTC

AGGGAAGAACAAGTACCGGAGTAACTGCCGGTACCTTGACGGTACCTGACCAG

AAAGCCACGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGTGGCAAGC

GTTGTCCGGAATTATTGGGCGTAAAGCGCGCGCAGGCGGTTCCTTAAGTCTGA

TGTGAAAGCCCCCGGCTCAACCGGGGAGGGTCATTGGAAACTGGGGAACTTG

AGTGCAGAAGAGAAGAGTGGAATTCCACGTGTAGCGGTGAAATGCGTAGAGAT

GTGGAGGAACACCAGTGGCGAAGGCGACTCTTTGGTCTGTAACTGACGCTGAG

GCGCGAAAGCGTGGGGAGCAAACAGGATTAGATACCCTGGTAGTCCACGCCG

TAAACGATGAGTGCTAAGTGTTAGAGGGTTTCCGCCCTTTAGTGCTGCAGCAAA

CGCATTAAGCACTCCGCCTGGGGAGTACGGCCGCAAGGCTGAAACTCAAAGGA

ATTGACGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCAACG

CGAAGAACCTTACCAGGTCTTGACATCTCCTGACAACCCTAGAGATAGGGCGTT

CCCCTTCGGGGGACAGGATGACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTC

GTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTTGATCTTAGTTGCC

AGCATTCAGTTGGGCACTCTAAGGTGACTGCCGGTGACAAACCGGAGGAAGGT

GGGGATGACGTCAAATCATCATGCCCCTTATGACCTGGGCTACACACGTGCTA

CAATGGATGGTACAAAGGGCTGCAAGACCGCGAGGTTAAGCGAATCCCATAAA

ACCATTCTCAGTTCGGATTGCAGGCTGCAACTCGCCTGCATGAAGCCGGAATC

GCTAGTAATCGCGGATCAGCATGCCGCGGTGAATACGTTCCCGGGCCTTGTAC

ACACCGCCCGTCACACCACGAGAGTTTGTAACACCCGAAGTCGGTGGGGTAAC

CTTTTGGAGCCAGCCGCCTAAGGTGGGACAGATGATTGG 

 

>Bacillus licheniformis SQR2 =>FN650810.1 Bacillus licheniformis partial 16S 

rRNA gene, strain SQR2 
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GGCTCACCAAGGCAACGATGCGTAGCCGACCTGAGAGGGTGATCGGCCACAC

TGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTAGGGAATCTT

CCGCAATGGACGAAAGTCTGACGGAGCAACGCCGCGTGAGTGATGAAGGTTTT

CGGATCGTAAAGCTCTGTTGTTAGGGAAGAACAAGTACCGTTCGAATAGGGCG

GTACCTTGACGGTACCTAACCAGAAAGCCACGGCTAACTACGTGCCAGCAGCC

GCGGTAATACGTAGGTGGCAAGCGTTGTCCGGAATTATTGGGCGTAAAGGGCT

CGCAGGCGGTTTCTTAAGTCTGATGTGAAAGCCCCCGGCTCAACCGGGGAGG

GTCATTGGAAACTGGGGAACTTGAGTGCAGAAGAGGAGAGTGGAATTCCACGT

GTAGCGGTGAAATGCGTAGAGATGTGGAGGAACACCAGTGGCGAAGGCGACT

CTCTGGTCTGTA 

 

 

Supplementary Datafile SD2: Multiple sequence alignment of phosphate 

solubilizing bacterial based on 16s rRNA gene sequences 



18 
 

 



19 
 

 

 



20 
 

 



21 
 

 


