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Bacillus           AGAGTTTGATCCTGGCTCAGGACGAACGCTGGCGGCGTGCCTAATACATGCAAGTCGAGC 

Lactobacillus      AGAGTTTGATCCTGGCTCAGGACGAACGCTGGCGGCGTGCCTAATACATGCAAGTCGAGC 

B.                 AGAGTTTGATCCTGGCTCAGGACGAACGCTGGCGGCGTGCCTAATACATGCAAGTCGAGC 

Leptolyngbya       -------CGTCCACGTGTCCAAGAGACGC-GAAAACGC-TAAATTGTGCGGGGACACAGC 

                   ***  *      *   **** *    **     * *    *       *** 

 

Bacillus           GAACAGAAGGGAGCTTGCTCCCGGATGTTAGCGGCGGACGGGTGAGTAACACGTGGGTAA 

Lactobacillus      GAACAGAAGGGAGCTTGCTCCCGGATGTTAGCGGCGGACGGGTGAGTAACACGTGGGTAA 

B.                 GGACAGATGGGAGCTTGCTCCCTGATGTTAGCGGCGGACGGGTGAGTAACACGTGGGTAA 

Leptolyngbya       TGACAAGTTGGGGA--ACCTTGGGATGTTCA-GATGTGCGGACGCATCCTACGGCGGCTA 

                   ***    ** *    *     ******   *  *  ***  *  *   ***  **  * 

 

Bacillus           CCTGCCTGTAAGACTGGGATAACTCCGGGAAACCGGAGCTAATACCGGATAGTTCCTTGA 

Lactobacillus      CCTGCCTGTAAGACTGGGATAACTCCGGGAAACCGGAGCTAATACCGGATAGTTCCTTGA 

B.                 CCTGCCTGTAAGACTGGGATAACTCCGGGAAACCGGGGCTAATACCGGATGGTTGTCTGA 

Leptolyngbya       CTAG------AGATGGCGACGACACGGT----CCAAAGCCTGCCTCTTTTAACTCCGTTA 

                   *  *      ***  * **  ** * *     **   **      *   *   *   * * 

 

Bacillus           ACCGCATGGTTCAAG-GATGAAAGACGGTTTCGGCTGTCACTTACAGATGGACCCGCGGC 

Lactobacillus      ACCGCATGGTTCAAG-GATGAAAGACGGTTTCGGCTGTCACTTACAGATGGACCCGCGGC 

B.                 ACCGCATGGTTCAGA-CATAAAAGGTGGCTTCGGCTACCACTTACAGATGGACCCGCGGC 

Leptolyngbya       TTGGGCCGGCTTAAGTAACAGGCCAGCGGCTAGGGGAGAACTAGGCTGTCCGCCGGCC-C 

                   *   ** * *    *         *  * **     ***      *   ** **  * 

 

Bacillus           GCATTAGCTAGTTGGTGGGGTAATGGCTCACCAAGGCGACGATGCGTAGCCGACCTGAGA 

Lactobacillus      GCATTAGCTAGTTGGTGGGGTAATGGCTCACCAAGGCGACGATGCGTAGCCGACCTGAGA 

B.                 GCATTAGCTAGTTGGTGAGGTAACGGCTCACCAAGGCGACGATGCGTAGCCGACCTGAGA 

Leptolyngbya       GCACTCACCAAGGAGCCGAGT--TGGGTTAGTTGGGCGACGTCAAGTCGGACAGCTCAGT 

                   *** *  * *    *    **   ** * *    *******    ** *   * ** ** 

 

Bacillus           GGGTGATCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTAG 

Lactobacillus      GGGTGATCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTAG 

B.                 GGGTGATCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTAG 

Leptolyngbya       TCACATGCAACCACGTGTTGGCTC-GATCTGTACCAGACTCCGACGG-----AGTATCAG 

                   *  ****     * **  **   *  ********* ****     ** *  ** 

 

Bacillus           GGAATCTTC-CGCAATGGACGAAAGTCTGACGGAGCAACGCCGCGTGAGTGATGAAGGTT 

Lactobacillus      GGAATCTTC-CGCAATGGACGAAAGTCTGACGGAGCAACGCCGCGTGAGTGATGAAGGTT 

B.                 GGAATCTTC-CGCAATGGACGAAAGTCTGACGGAGCAACGCCGCGTGAGTGATGAAGGTT 

Leptolyngbya       GGTGCCAGCACGTAAAGCACCGCA-TAGAATTCCCCGAAAGCGCGAAAGCG----TGGTT 

                   **   *  * ** ** * **   * *   *     * *   ****  ** *     **** 

 

Bacillus           TTCGGATCGTAAAGCTCTGTTGTTAGGGAAGAACAAGTGCGAGAGTAACTGCTCG-CACC 

Lactobacillus      TTCGGATCGTAAAGCTCTGTTGTTAGGGAAGAACAAGTGCGAGAGTAACTGCTCG-CACC 

B.                 TTCGGATCGTAAAGCTCTGTTGTTAGGGAAGAACAAGTGCCGTTCAAATAGGGCGGCACC 

Leptolyngbya       CCTGGGGGAACAAGCGAGGCT--TGAAGAGACATAAGTCCCCACTCTAGAGT----CAGC 

                   **      ****   * *  *   **   * **** *       *  *     ** * 

 

Bacillus           TTGACGGTACCTAACCAGAAAGCCACGGCTAACTACGTGCCAGCAGCCGCGGTAATACGT 

Lactobacillus      TTGACGGTACCTAACCAGAAAGCCACGGCTAACTACGTGCCAGCAGCCGCGGTAATACGT 

B.                 TTGACGGTACCTAACCAGAAAGCCACGGCTAACTACGTGCCAGCAGCCGCGGTAATACGT 

Leptolyngbya       AAAAGAGCATCAGATTG--AAGTCGTCGCTAATC-CGCGTCAG--ACTTGGTCTCTACGG 

                   *  * * *  *     *** *   *****   ** * ***   *   *    **** 

 

Bacillus           AGGTGGCAAGCGTTGTCCGGAATTATTGGGCGTAAAGGGCTCGCAGGCGGTTTCTTAAGT 

Lactobacillus      AGGTGGCAAGCGTTGTCCGGAATTATTGGGCGAAAAGGGCTCGCAGGCGGTTTCTTAAGT 

B.                 AGGTGGCAAGCGTTGTCCGGAATTATTGGGCGTAAAGGGCTCGCAGGCGGTTTCTTAAGT 

Leptolyngbya       GAGCAATACCGAAGAATCAGCCGCGGCGTCCGTAAAGGGCAGCAGTGTAGCGTGTTA--- 

                   *    *         * *       *  ** *******      *  *  * *** 

 

Bacillus           CTGATGTGAAAGCCCCCGGCTCAACCGGGGAGGGTCATTGGAAACTGGGAAACTTGAGTG 

Lactobacillus      CTGATGTGAAAGCCCCCGGCTCAACCGGGGAGGGTCATTGGAAACTGGGAAACTTGAGTG 

B.                 CTGATGTGAAAGCCCCCGGCTCAACCGGGGAGGGTCATTGGAAACTGGGGAACTTGAGTG 

Leptolyngbya       CTGGGATTAGCGTATCGAAGTACGCAGGTGGAGTACATC-----CTCGG----TGGTGCG 

                   ***   * *  *   *    *   * ** *  *  ***      ** **    * * * * 

 

Bacillus           CAGAAGAGGAGAGTGGAATTCCACGTGTAGCGGTGAAATGCGTAGAGATGTGGAGGAACA 

Lactobacillus      CAGAAGAGGAGAGTGGAATTCCACGTGTAGCGGTGAAATGCGTAGAGATGTGGAGGAACA 

B.                 CAGAAGAGGAGAGTGGAATTCCACGTGTAGCGGTGAAATGCGTAGAGATGTGGAGGAACA 

Leptolyngbya       CAACGAGAGAGACT---ATGCCCCAAGCCAGCGCAGGCTGCTTGTTCACCCCATGTATTA 

                   **      **** *   ** ** *  *     *     *** *    *      * *  * 

 

Bacillus           CCAGTGGC--GAAGGCGACTCTCTGGTCTGTAACTGACGCTGAGGAGCGAAAGCGTGGGG 

Lactobacillus      CCAGTGGC--GAAGGCGACTCTCTGGTCTGTAACTGACGCTGAGGAGCGAAAGCGTGGGG 

B.                 CCAGTGGC--GAAGGCGACTCTCTGGTCTGTAACTGACGCTGAGGAGCGAAAGCGTGGGG 

Leptolyngbya       GCTATGAGAGGAAGGCAGCCGCGTGAGCGATGAC-GGTAATACGAGGTGGTTGTGGAAAG 

                   *  **    ******  *    **  *  * ** *    *  *  * *   * *    * 

 

Bacillus           AGCGAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGAGTGCTAAGTGTTAG 

Lactobacillus      AGCGAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGAGTGCTAAGTGTTAG 

B.                 AGCGAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGAGTGCTAAGTGTTAG 

Leptolyngbya       CGGTGATGGGTCTGGATACCCCACCCGAGCACGC-----AAGTTATGTGGTCGGAACCCG 

                   *   *  **  * *******     *  *****     * * *  *** *  *     * 

 

 

Bacillus           GGGGTTTCCGCCCCTTAGTGCTGCAGCTAACGCATTAAGCACTCCGCCTGGGGAGTACGG 

Lactobacillus      GGGGTTTCCGCCCCTTAGTGCTGCAGCTAACGCATTAAGCACTCCGCCTGGGGAGTACGG 

B.                 GGGGTTTCCGCCCCTTAGTGCTGCAGCTAACGCATTAAGCACTCCGCCTGGGGAGTACGG 

Leptolyngbya       TGCATG---GAGCGCAACTGCCGGTGATA-CGCCTCCAGCGATGCAACTTGCATCCGCTG 

                   *  *    *  *   * *** *  * ** *** *  ***  * *  ** *      * * 

 

Bacillus           TCGCAAGACTGAAACTCAAAGGAATTGACGGGG--GCCCGCACAAGCGGTGGAGCATGTG 

Lactobacillus      TCGCAAGACTGAAACTCAAAGGAATTGACGGGG--GCCCGCACAAGCGGTGGAGCATGTG 

B.                 TCGCAAGACTGAAACTCAAAGGAATTGACGGGG--GCCCGCACAAGCGGTGGAGCATGTG 

Leptolyngbya       CCTTAGAGTTGGAGATGACCAGCAGTGGGGGGGAGGACGGTACCTGGGAGGATTTATCAA 



Figure S1: (a) Image represented genomic DNA isolated from 10 soil samples (S1-S10)  in 1% 

agarose gel electrophoresis showing Chromium reductase activity (M-500 bp DNA marker and 

lane S1-S10 represents extracted genomic DNA from 10 site from where samples collected and 

showing Chromium reductase activity, (b) Image represented amplified genomic DNA of L. 

boryana in 1% agarose gel electrophoresis from isolated strain before sequencing, (c) Sequence 

of 16S rDNA (The sequencing was carried out by Chromous Biotech Pvt. Ltd., India), (d) Table 

of multiple sequence alignment of bacterial 16S rDNA by ClustalW, (e) Phylogenetic tree 

constructed after confirmation of isolated strain by 16S rDNA. (f) Multiple sequence alignment 

of bacterial 16S rDNA by ClustalW. 
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>sequence 1 

CGTTGTACAACGAGGACGTCGAGGCCGAAGCGCCGCCGGAGGCGTGGAAGCGGTTTCGCGAG

GAGATCCGTCGCAGTGATGCGGTGTTGTTCGTCACGCCAGAATACAACCGATCAGTGCCGGGCT

GCCTGAAAAATGCCATCGATGTGGGCTCGCGGCCGTACGGGCAAAGTGCCTGGAGTGGCAAGC

CGACGGCGGTGGTGAGTGTATCGCCCGGGGCCATTGGCGGCTTTGGCGCCAACCATGCCGTGC

GCCAGTCGCTGGTGTTTCTGGACATGCCGTGCATGCAGATGCCCGAAGCCTACATTGGCGGTGC

CGCAAGCCTGTTCGACGATTCGGG 
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Query  1    CGTTGTACAACGAGGACGTCGAGGCCGAAGCGCCGCCGGAGGCGTGGAAGCGGTTTCGCG  60 

            |||||||||||||||||||||||||||||||||||||||||||||||||||||||||||| 

Sbjct  238  CGTTGTACAACGAGGACGTCGAGGCCGAAGCGCCGCCGGAGGCGTGGAAGCGGTTTCGCG  297 

 

Query  61   AGGAGATCCGTCGCAGTGATGCGGTGTTGTTCGTCACGCCAGAATACAACCGATCAGTGC  120 

            |||||||||||||||||||||||||||||||||||||||||||| ||||||||||||||| 

Sbjct  298  AGGAGATCCGTCGCAGTGATGCGGTGTTGTTCGTCACGCCAGAACACAACCGATCAGTGC  357 

 

Query  121  CGGGCTGCCTGAAAAATGCCATCGATGTGGGCTCGCGGCCGTACGGGCAAAGTGCCTGGA  180 

            |||||||||||||||||||||||||||||||||||||||||||||||||||||||||||| 

Sbjct  358  CGGGCTGCCTGAAAAATGCCATCGATGTGGGCTCGCGGCCGTACGGGCAAAGTGCCTGGA  417 

 

Query  181  GTGGCAAGCCGACGGCGGTGGTGAGTGTATCGCCCGGGGCCATTGGCGGCTTTGGCGCCA  240 

            |||||||||||||||||||||||||||||||||||||||||||||||||||||||||||| 

Sbjct  418  GTGGCAAGCCGACGGCGGTGGTGAGTGTATCGCCCGGGGCCATTGGCGGCTTTGGCGCCA  477 

 

Query  241  ACCATGCCGTGCGCCAGTCGCTGGTGTTTCTGGACATGCCGTGCATGCAGATGCCCGAAG  300 

            |||||||||||||||||||||||||||||||||||||||||||||||||||||||||||| 

Sbjct  478  ACCATGCCGTGCGCCAGTCGCTGGTGTTTCTGGACATGCCGTGCATGCAGATGCCCGAAG  537 

 

Query  301  CCTACATTGGCGGTGCCGCAAGCCTGTTCGACGATTCGGG  340 

            |||||||||||||||||||||||||||||||||||||||| 

Sbjct  538  CCTACATTGGCGGTGCCGCAAGCCTGTTCGACGATTCGGG  577 

 



Figure S2: (a) Agarose gel (1%) image of PCR product of Chromium Reductase Gene (340 bp) 

on from isolated strain showing Chromium reductase activity from sample S1-S5 (b) Partial gene 

sequence of ChrR   gene in L. boryana, (c) Homology and (d) Phylogenetic analysis of obtained 

partial gene sequence of ChrR   gene in L. boryana. 

  



 

 

 

 

 

Figure S3: Agarose gel photograph showing ChrR gene and 16S rDNA expression at (a) 

Different pH (b) Different temperature (c) Different concentration (d) Different time interval. 



 

 

 

Figure S4: Gene sequencing chromatogram of ChrR gene. 

 


