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Supplementary Figure S1: Isolation of N-fixing bacteria in Nfb semi-solid medium (a: Dobanki sample; b:

Pakhiralay sample; c: Mathurakhanda sample)

Supplementary Figure S2: Streak in BMS medium for N-fixing bacterial single colony isolation (a: Dobanki

sample; b: Pakhiralay sample; c: Mathurakhanda sample)
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Supplementary Figure S3: Preliminary study of primary screening by well diffusion method in Nfb agar plate

(C=control; S=sample).
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Supplementary Figure S4.

Exponential phase study of nitrogen-fixing bacteria in Nfb media.



Experiment 1 Experiment 2 Experiment 3 Experiment 1 Experiment 2 Experiment 3

a: N1 isolate bacterial Na-fixation ability check by blue zone measure b: N2 isolate bacterial N»-fixation ability check by blue zone
after 72 hours treatment in Nfb solid media plate (n=3) measure after 72 hours treatment in Nfb solid media plate (n=3)

Experiment 1 Experiment 2 Experiment 3 Experiment 1 Experiment 2 Experiment 3

¢: N3 isolate bacterial N>-fixation ability check by blue zone measure
after 72 hours treatment in Nfb solid media plate (n=3)

d: N4 isolate bacterial Na-fixation ability check by blue zone measure
after 72 hours treatment in Nfb solid media plate (n=3)
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e: NS isolate bacterial N;—ﬁxa!iQn ability ‘?hECk b_y blue zone measure f: N6 isolate bacterial Na-fixation ability check by blue zone measure
after 72 hours treatment in Nfb solid media plate (n=3) after 72 hours treatment in Nfb solid media plate (n=3)

Supplementary Figure S5: Exponential phase study of nitrogen-fixing bacteria in Nfb media (C=

control; S=isolated culture).
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a: Nl isolate b:"wml biochemical actvity, check by blue zone measure b: N2 isolate bacterial biochemical activity check by blue zone measure
after 72 hours treatment in Nfb solid media plate (n=3). after 72 hours treatment in Nfb solid media plate (n=3).
Experiment 1 Experiment 2 Experiment 3 Experiment 1 Experiment 2 Experiment 3
c: N3 isolate bacterial biochemical activity check by blue zone measure d: N4 isolate bacterial biochemical activity check by blue zone measure
after 72 hours treatment in Nfb solid media plate (n=3). after 72 hours treatment in Nfb solid media plate (n=3).
Experiment 1 Experiment 2 Experiments Experiment 1 Experiment 2 Experiment 3
e: N5 isolate bacterial biochemical activity check by blue zone measure f: N6 isolate bacterial biochemical activity check by blue zone measure
after 72 hours treatment in Nfb solid media plate (n=3). after 72 hours treatment in Nfb solid media plate (n=3).

Supplementary Figure S6: Determine the extracellular or intracellular response for N-fixation in Nfb media;
when, C= PBS buffer as a control, P= crude extract of N-fixing bacterial isolate (for intracellular response

investigation), S= N-fixing bacterial alive cell (for extracellular response investigation).
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Supplementary Figure S7: 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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n_FF16 168 ribosomal RNA gene, partial sequence 2346 2346 100% 0.0 98.93%
|Enterobacter cloacae strain ACD1 16S ribosomal RNA gene, partial sequence 2340 2340 100% 00 98856%
omal RNA gene, partial sequence 2340 2340 100% 00 98.86%
igii strain AA1 16S ribosomal RNA gene partial sequence 2340 2340 100% 00 98.86%
|Enterobacter tabaci strain NAC74 16S ribosomal RNA gene, partial sequence 2340 2340 100% 00 98.86%
n._strain LSB19 16S ribosomal RNA gene_partial sequence 2340 2340 100% 0.0 98.86%
Enterobacter sp. strain LSB10 16S ribosomal RNA gene, partial sequence 2340 2340 100% 0.0 98.86%
genkampii CCI9 gene for 16S ribosomal RNA, partial sequence 2340 2340 100% 0.0 98.86%
|Enterobacter asburiae strain TY175-13 16S ribosomal RNA gene_partial sequence 2340 2340 100% 00 98.86%
Enlevobaclev ludwigii strain TY175-12 16S ribosomal RNA gene partial sequence 2340 2340 100% 00 98.86%

Supplementary Figure S8: 16S rRNA sequence of N4 bacterial isolates was generated BLAST analysis to
compare with the sequences in the NCBI GenBank database. The N4 isolate has been higher similar to

Enterobacter sp. bacterial strain.

Supplementary Figure S9: Best plat show of viability study at 180 days of Enterobacter sp. GG1 in carriers

(CDC and lignite).



Supplementary Data file SD1

Enterobacter sp. GG1_16s rRNA gene => Enterobacter sp. GG1

TGTGTACAAGGCCCGGGAACGTATTCACCGTAGCATTCTGATCTACGATTACTAGCGATTCCGACT
TCATGGAGTCGAGTTGCAGACTCCAATCCGGACTACGACGCATTTTATGAGGTCCGCTTGCTCTCG
CGAGGTCGCTTCTCTTTGTATGCGCCATTGTAGCACGTGTGTAGCCCTACTCGTAAGGGCCATGAT
GACTTGACGTCATCCCCACCTTCCTCCAGTTTATCACTGGCAGTCTCCTTTGAGTTCCCGGCCGGAC
CGCTGGCAACAAAGGATAAGGGTTGCGCTCGTTGCGGGACTTAACCCAACATTTCACAACACGAG
CTGACGACAGCCATGCAGCACCTGTCTCAGAGTTCCCGAAGGCACCAATCCATCTCTGGAAAGTTC
TCTGGATGTCAAGAGTAGGTAAGGTTCTTCGCGTTGCATCGAATTAAACCACATGCTCCACCGCTT
GTGCGGGCCCCCGTCAATTCATTTGAGTTTTAACCTTGCGGCCGTACTCCCCAGGCGGTCGACTTA
ACGCGTTAGCTCCGGAAGCCACGCCTCAGGGGCACAACCTCCAAGTCGACATCGTTTACGGCGTG
GACTACCAGGGTATCTAATCCTGTTTGCTCCCCACGCTTTCGCACCTGAGCGTCAGTCTTTGTCCAG
GGGGCCGCCTTCGCCACCGGTATTCCTCCAGATCTCTACGCATTTCACCGCTACACCTGGAATTCTA

CCCCCCTCTACAAGACTCTAGCCTGCCAGTTTCGAATGCAGTTCCCAGGTGGAGCCCGGGGATTTC
ACATCCGACGGGACAGACCGCCTGCGTGCGCTTTACGCCCAGTAATTCCGATTAACGCTAGCACCC
TCCGTATTACCGCGGCTGCTGGCACGGAGTTAGCCGGTGCTTCTTCTGCGGGTAACGTCAATCGCT
GAGGTTATTAACCTCAACACCTTCCTCCCCGCTGAAAGTACTTTACAACCCGAAAGCCTTCTTCAT
ACACGCGGCATGGGTGCATCAGGCTTGCGCCCATTGTGCAATATTCCCCACTGCTGCCTCCCGTAG
GAGTGTGGACCGTGTCTCAGTTCCAGTGTGGCTGGTCATCCTCTCAGACCAGCTAGGGATCGTGGC
CTAGGTGAGCCGTTACCCCACCTACTAGCTAATCCCATCTGGGCACATCTGATGGCGAGAGGCCCG
AAGGTCCCCCTCTTTGGTCTTGCGACGTTATGCGGTATTAGCTACCGTTTCCAGTAGTTATCCCCCT CC
ATCAGGCAGTTTCCCAGACATTACTCACCAATGCGCCGCTCGCCGGCAAAGTAG

Azotobacter chroococcum YSC6 => AB696769.1:798-1494 Azotobacter chroococcum gene for 16S ribosomal RNA, partial
sequence, strain: NTUIOB YSC6
ACGCCGTAAACGATGTCGACTAGCCGTTGGGCTCCTTGAGAGCTTGGTGGCGCAGCTAACGCATTA
AGTCGACCGCCTGGGGAGTACGGCCGCAAGGTTAAAACTCAAATGAATTGACGGGGGCCCGCACA
AGCGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCTGGCCTTGACATCCTGCG
AACCTTTCAGAGATGAGAGGGTGCCTTCGGGAACGCAGAGACAGGTGCTGCATGGCTGTCGTCAG
CTCGTGTCGTGAGATGTTGGGTTAAGTCCCGTAACGAGCGCAACCCTTGTCCTTAGTTACCAGCAC
CTCGGGTGGGCACTCTAAGGAGACTGCCGGTGACAAACCGGAGGAAGGTGGGGATGACGTCAAGT
CATCATGGCCCTTACGGCCAGGGCTACACACGTGCTACAATGGTCGGTACAGAGGGTTGCCAAGC
CGCGAGGTGGAGCTAATCCCAGAAAACCGATCGTAGTCCGGATCGCAGTCTGCAACTCGACTGCG
TGAAGTCGGAATCGCTAGTAATCGCGAATCAGAATGTCGCGGTGAATACGTTCCCGGGCCTTGTAC
ACACCGCCCGTCACACCATGGGAGTGGGTTGCTCCAGAAGTAGCTAGTCTAACCTTCGGGGGGAC
GGTTACCACGGAGTGATTCATGACTGGGGTGAAGTCGTAACAA

Azospirillum lipoferum B7=> AY685925.1:1-281 Azospirillum lipoferum clone B7 16S-23S intergenic spacer, complete
sequence CTAAGGAAGCCGACCCTGGTGGGTCCGGCACCTTCAAGTCCAGATGGCGCATCTCTGCCGCCGCCG
GCGCATCCCTTCTCGACGATCCGGAACACCCGCTGACAGTGCATCCGCACTGTCTCGGCCGGATTG
ACGAGAAGCGCTTGGCGTTTTGAAATTTTCAAAACGCGGGATCTTTCAAATCGTGAATAAAGTCGA
GTTTTAAGTGACCGAGGATGCATCTTCATGAGCGTCCACGAGGCAGGAGCGGTTTGCCCCTGTGCG
TGACGTTCGGAATAGAG

Beijerinckia sp. strain 37L => MG904942.1:1-1317 Beijerinckia sp. strain 37L 16S ribosomal RNA gene, partial sequence
TAAACGAGTGGGGCAGGTTAACACATGCAAGTCGAACGCCCCGCAAGGGGAGTGGCAGACGGGT
GAGTAACGCGTGGGAACATACCCTTTCCTGCGGAATAGCTCCGGGAAACTGGAATTAATACCGCA
TACGCCCTACGGGGGAAAGATTTATCGGGGAAGGATTGGCCCGCGTTGGATTAGCTAGTTGGTGG
GGTAAAGGCCTACCAAGGCGACGATCCATAGCTGGTCTGAGAGGATGATCAGCCACATTGGGACT
GAGACACGGCCCAAACTCCTACGGGAGGCAGCAGTGGGGAATATTGGACAATGGGCGCAGCCTG
ATCCAGCCATGCCGCGTGAGTGATGAAGGCCTTAGGGTTGTAAAGCTCTTTCACCGGAGAAGATA
ATGACGGTATCCGGAGAAGAAGCCCCGGCTAACTTCGTGCCAGCAGCCGCGGTAATACGAAGGGG
GCTAGCGTTGTTCGGAATTACTGGGCGTAAGCGCACGTAGGCGGATATTTAAGTCAGGGGTGAAA
TCCCAGAGCTCAACTCTGGAACTGCCTTTGATACTGGGTATCTTGAGTATGGAAGAGGTAAGTGGA
ATTCCGAGTGTAGAGGTGAAATTCGTAGATATTCGGAGGAACACCAGTGGCGAAGGCGGCTTACT
GGTCCATTACTGACGCTGAGGTGCGAAAGCGTGGGGAGCAAACAGGATTAGATACCCTGGTAGTC
CACGCCGTAAACGATGAATGTTAGCCGTCGGGCAGTATACTGTTCGGTGGCGCAGCTAACGCATTA
AACATTCCGCCTGGGGAGTACGGTCGCAAGATTAAAACTCAAAGGAATTGACGGGGGCCCGCACA
AGCGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGCAGAACCTTACCAGCTCTTGACATTCGGG
GTATGGGCATTGGAGACGATGTCCTTCAGTTAGGCTGGCCCCAGAACAGGTGCTGCATGGCTGTCG
TCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTCGCCCTTAGTTGCCA
GCATTTAGTTGGGCACTCTAAGGGGACTGCCGGTGATAAGCCGAGAGGAAGGTGGGGATGACGTC
AAGTCCTCATGGCCCTTACGGGCTGGGCTACACACGTGCTACAATGGTGGTGACAGTGGGCAGCG
AGACAGCGATGTCGAGCTAATCTCCAAAAGCCATCTCAGTTCGGATTGCACTCTGCAACTCGAGTG
CATGAAGTTGGAATCGCTAGTAATCGCAGCTTGGGTCAGCGACTGGGGTGATTCTACAAGAGAGA
GGCCCCCCATAAAA



Burkholderia sp. strain OKR4-1 => OP872624.1:1-1502 Burkholderia sp. strain OKR4-1 16S ribosomal RNA gene,
partial sequence
TTTTTTTTTTTTTTTTTTITTITTITTITTICTGTTTTTTTGTCTCTATGAGCTGCGCATGCTTACACATGCAA
GTCGAACGGCAGCACGGGTGCTTGCACCTGGTGGCGAGTGGCGAACGGGTGAGTAATACATCGGA
ACATGTCCTGTAGTGGGGGATAGCCCGGCGAAAGCCGGATTAATACCGCATACGATCTACGGATG
AAAGCGGGGGACCTTCGGGCCTCGCGCTATAGGGTTGGCCGATGGCTGATTAGCTAGTTGGTGGG
GTAAAGGCCTACCAAGGCGACGATCAGTAGCTGGTCTGAGAGGACGACCAGCCACACTGGGACTG
AGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATTTTGGACAATGGGCGAAAGCCTGA
TCCAGCAATGCCGCGTGTGTGAAGAAGGCCTTCGGGTTGTAAAGCACTTTTGTCCGGAAAGAAATC
CTTGGCTCTAATACAGTCGGGGGATGACGGTACCGGAAGAATAAGCACCGGCTAACTACGTGCCA
GCAGCCGCGGTAATACGTAGGGTGCGAGCGTTAATCGGAATTACTGGGCGTAAAGCGTGCGCAGG
CGGTTTGCTAAGACCGATGTGAAATCCCCGGGCTCAACCTGGGAACTGCATTGGTGACTGGCAGG
CTAGAGTATGGCAGAGGGGGGTAGAATTCCACGTGTAGCAGTGAAATGCGTAGAGATGTGGAGGA
ATACCGATGGCGAAGGCAGCCCCCTGGGCCAATACTGACGCTCATGCACGAAAGCGTGGGGAGCA
AACAGGATTAGATACCCTGGTAGTCCACGCCCTAAACGATGTCAACTAGTTGTTGGGGATTCATTT
CCTTAGTAACGTAGCTAACGCGTGAAGTTGACCGCCTGGGGAGTACGGTCGCAAGATTAAAACTC
AAAGGAATTGACGGGGACCCGCACAAGCGGTGGATGATGTGGATTAATTCGATGCAACGCGAAAA
ACCTTACCTACCCTTGACATGGTCGGAATCCCGCTGAGAGGTGGGAGTGCTCCGAAAGAGAACCGG
CGCACAGGTGCTGCATGGCTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAG
CGCAACCCTTGTCCTTAGTTGCTACGCAAGAGCACTCTAAGGAGACTGCCGGTGACAAACCGGAG
GAAGGTGGGGATGACGTCAAGTCCTCATGGCCCTTATGGGTAGGGCTTCACACGTCATACAATGGT
CGGAACAGAGGGTTGCCAACCCGCGAGGGGGAGCTAATCCCAGAAAACCGATCGTAGTCCGGATT
GCACTCTGCAACTCGAGTGCATGAAGCTGGAATCGCTAGTAATCGCGGATCAGCATGCGCGGGGG
GAGAAACCTTCCCCGGGTTCTTGTACACACCGCCCGTCACACCATGGGAAGTGGGTTTTACCAGAA
GTGGCTAGTCTAACCGCAAGGAGGACGGTCACCACGGTAGGATTCTGACTGGGTGAGCAAAAA

Clostridium sp. M98449 => M98449.1:1-137 Clostridium sp. 16S ribosomal RNA (16S rRNA) gene, partial sequence
GAGATTAGGAAGAACCCCAGTGGCGAAGGCGGCTTTCTGGACTGTAACTGACGCTGAGGCCCGAA
AGCGTGGGGAGCAAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGAGTACTAGGTG TAGGAGG

Enterobacter cloacae strain OsEp_A&N_15A7=> MT367840.1:12-1397 Enterobacter cloacae strain OsEp_A&N_15A7 16S
ribosomal RNA gene, partial sequence
GAACGGTAGCACAGAGAGCTTGCTCTCGGGTGACGAGTGGCGGACGGGTGAGTAATGTCTGGGAA
ACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTAGCTAATACCGCATAACGTCGCAAGACCA
AAGAGGGGGACCTTCGGGCCTCTTGCCATCAGATGTGCCCAGATGGGATTAGCTAGTAGGTGGGG
TAACGGCTCACCTAGGCGACGATCCCTAGCTGGTCTGAGAGGATGACCAGCCACACTGGAACTGA
GACACGGTCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGGCGCAAGCCTGAT
GCAGCCATGCCGCGTGTATGAAGAAGGCCTTCGGGTTGTAAAGTACTTTCAGCGGGGAGGAAGGT
GTTGTGGTTAATAACCACAGCAATTGACGTTACCCGCAGAAGAAGCACCGGCTAACTCCGTGCCA
GCAGCCGCGGTAATACGGAGGGTGCAAGCGTTAATCGGAATTACTGGGCGTAAAGCGCACGCAGG
CGGTCTGTCAAGTCGGATGTGAAATCCCCGGGCTCAACCTGGGAACTGCATTCGAAACTGGCAGG
CTGGAGTCTTGTAGAGGGGGGTAGAATTCCAGGTGTAGCGGTGAAATGCGTAGAGATCTGGAGGA
ATACCGGTGGCGAAGGCGGCCCCCTGGACAAAGACTGACGCTCAGGTGCGAAAGCGTGGGGAGC
AAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGTCGATTTGGAGGTTGTGCCCTTGA
GGCGTGGCTTCCGGAGCTAACGCGTTAAATCGACCGCCTGGGGAGTACGGCCGCAAGGTTAAAAC
TCAAATGAATTGACGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGATGCAACGCGAA
GAACCTTACCTGGTCTTGACATCCACAGAACTTTCCAGAGATGGATTGGTGCCTTCGGGAACTGTG
AGACAGGTGCTGCATGGCTGTCGTCAGCTCGTGTTGTGAAATGTTGGGTTAAGTCCCGCAACGAGC
GCAACCCTTATCCTTTGTTGCCAGCGGTTAGGCCGGGAACTCAAAGGAGACTGCCAGTGATAAACT
GGAGGAAGGTGGGGATGACGTCAAGTCATCATGGCCCTTACGACCAGGGCTACACACGTGCTACA
ATGGCGCATACAAAGAGAAGCGACCTCGCGAGAGCAAGCGGACCTCATAAAGTGCGTCGTAGTCC
GGATTGGAGTCTGCAACTCGACTCCATGAAGTCGGAATCGCT



Gluconacetobacter sp. 0w26 => OK641906.1:1-579 Gluconacetobacter sp. strain Ow26 16S ribosomal RNA gene, partial
sequence GTAACGCGTAGGAATCTATCTTTGGGTGGGGGATAACTGTGGGAAACTACAGCTAATACCGCATG
AAACCTCAGGGTCAAAGCAGCGATGCGCCGAAGGAGGAGCCTGCGTACGATTAGCTAGTTGGTGG
GGTAAAGGCCTACCAAGGCTACGATCGTTAGCTGGTCTGAGAGGATGATCAGCCACATTGGGACT
GAGACACGGCCCAAACTCCTACGGGAGGCAGCAGTGGGGAATATTGGACAATGGGCGAAAGCCT
GATCCAGCAATGCCGCGTGTGTGAAGAAGGTCTTCGGATTGTAAAGCACTTTCGACGGGGACGAT
GATGACGGTACCCGTAGAAGAAGCCCCGGCTAACTTCGTGCCAGCAGCCGCGGTAATACGAAGGG
GGCTAGCGTTGCTCGGAATGACTGGGCGTAAAGGGCGCGTAGGCGGATTGTACAGTCAGATGTGA
AATTCCCGGGCTTAACCTGGGGGCTGCATTTGATACGTATAGTCTAGAGTGAGGAAGAGGGTTGTG
GAATTCCCAGTGTAGAGGTGAAATTCGTAGATATTGGGAAGAACACCGGTGGCGAAGGC

Herbaspirillum sp. Ah5_2.5 => GQ181144.1:13-488 Herbaspirillum sp. enrichment culture clone Ah5_2.5 16S ribosomal
RNA gene, partial sequence
TAGGAGCTTGCTCCTGATGGCGAGTGGCGAACGGGTGAGTAATATATCGGAACGTGCCCTAGAGT
GGGGGATAACTAGTCGAAAGATTAGCTAATACCGCATACGATCTAAGGATGAAAGTGGGGGATCG
CAAGACCTCATGCTCCTGGAGCGGCCGATATCTGATTAGCTAGTTGGTGGGGTAAAAGCCTACCAA
GGCGACGATCAGTAGCTGGTCTGAGAGGACGACCAGCCACACTGGGACTGAGACACGGCCCAGAC
TCCTACGGGAGGCAGCAGTGGGGAATTTTGGACAATGGGGGCAACCCTGATCCAGCAATGCCGCG
TGAGTGAAGAAGGCCTTCGGGTTGTAAAGCTCTTTTGTCAGGGAAGAAACGGTTCCAGCTAATATC
TGGAGCTAATGACGGTACCTGAAGAATAAGCACCGGCTAACTACGTGCCAGCAGCCGCGGTAATA
CGTAGGGTGCAAGCGTTAA

Ideonella sp. URA-8=> LC505027.1:1-1471 Ideonella sp. URA-8 gene for 16S ribosomal RNA, partial sequence
TGGCTCAGATTGAACGCTGGCGGCATGCCTTACACATGCAAGTCGAACGGTAACGCGGGGCAACC
TGGCGACGAGTGGCGAACGGGTGAGTAATGCATCGGAACGTGCCCAGTAGTGGGGGATAGCCCGG
CGAAAGCCGGATTAATACCGCATACGACCTGAGGGTGAAAGCGGGGGATCGCAAGACCTCGCGCT
ATTGGAGCGGCCGATGTCAGATTAGGTAGTTGGTGGGGTAAAGGCCTACCAAGCCGACGATCTGT
AGCTGGTCTGAGAGGACGACCAGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGC
AGCAGTGGGGAATTTTGGACAATGGGCGCAAGCCTGATCCAGCCATGCCGCGTGCGGGAAGAAGG
CCTTCGGGTTGTAAACCGCTTTTGTCAGGGAAGAAATCCTTTGGGCTAATACCCCGGGGGGATGAC
GGTACCTGAAGAATAAGCACCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGTGCGAG
CGTTAATCGGAATTACTGGGCGTAAAGCGTGCGCAGGCGGTTTTGTAAGACAGAGGTGAAATCCC
CGGGCTCAACCTGGGAACTGCCTTTGTGACTGCAAGGCTTGAGTGCGGCAGAGGGGGATGGAATT
CCGCGTGTAGCAGTGAAATGCGTAGATATGCGGAGGAACACCGATGGCGAAGGCAATCCCCTGGG
CCTGCACTGACGCTCATGCACGAAAGCGTGGGGAGCAAACAGGATTAGATACCCTGGTAGTCCAC
GCCCTAAACGATGTCAACTGGTTGTTGGGAAGGTTCCTTCTCAGTAACGTAGCTAACGCGTGAAGT
TGACCGCCTGGGGAGTACGGCCGCAAGGTTGAAACTCAAAGGAATTGACGGGGACCCGCACAAGC
GGTGGATGATGTGGTTTAATTCGATGCAACGCGAAAAACCTTACCTACCCTTGACATGCCTGGAAT
CCTGCAGAGATGTGGGAGTGCTCGAAAGAGAGCCAGGACACAGGTGCTGCATGGCCGTCGTCAGC
TCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTTGTCATTAGTTGCTACGAAA
GGGCACTCTAATGAGACTGCCGGTGACAAACCGGAGGAAGGTGGGGATGACGTCAGGTCCTCATG
GCCCTTATGGGTAGGGCTACACACGTCATACAATGGCCGGTACAGAGGGCTGCCAACCCGCGAGG
GGGAGCCAATCCCAGAAAACCGGTCGTAGTCCGGATCGCAGTCTGCAACTCGACTGCGTGAAGTC
GGAATCGCTAGTAATCGCGGATCAGCTTGCCGCGGTGAATACGTTCCCGGGTCTTGTACACACCGC
CCGTCACACCATGGGAGCGGGTTCTGCCAGAAGTAGTTAGCCTAACCGCAAGGAGGGCGATTACC
ACGGCAGGGTTCGTGACTGGGGTGAAGTCGTAACAA

Klebsiella sp. SXW12 => OP648246.1:1-1418 Klebsiella sp. strain SXW12 16S ribosomal RNA gene, partial sequence
AGCTACACATGCAGTCGAGCGGTAGCACAGAGAGCTTGCTCTCGGGTGACGAGCGGCGGACGGGT
GAGTAATGTCTGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTAGCTAATACCGCA
TAACGTCGCAAGACCAAAGTGGGGGACCTTCGGGCCTCATGCCATCAGATGTGCCCAGATGGGAT
TAGCTGGTAGGTGGGGTAACGGCTCACCTAGGCGACGATCCCTAGCTGGTCTGAGAGGATGACCA
GCCACACTGGAACTGAGACACGGTCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAA
TGGGCGCAAGCCTGATGCAGCCATGCCGCGTGTGTGAAGAAGGCCTTCGGGTTGTAAAGCACTTTC
AGCGGGGAGGAAGGCGGTGAGGTTAATAACCTCATCGATTGACGTTACCCGCAGAAGAAGCACCG

GCTAACTCCGTGCCAGCAGCCGCGGTAATACGGAGGGTGCAAGCGTTAATCGGAATTACTGGGCG
TAAAGCGCACGCAGGCGGTCTGTCAAGTCGGATGTGAAATCCCCGGGCTCAACCTGGGAACTGCA
TTCGAAACTGGCAGGCTAGAGTCTTGTAGAGGGGGGTAGAATTCCAGGTGTAGCGGTGAAATGCG
TAGAGATCTGGAGGAATACCGGTGGCGAAGGCGGCCCCCTGGACAAAGACTGACGCTCAGGTGCG
AAAGCGTGGGGAGCAAACAGGATTAGATACCCTGGTAGTCCACGCTGTAAACGATGTCGATTTGG
AGGTTGTGCCCTTGAGGCGTGGCTTCCGGAGCTAACGCGTTAAATCGACCGCCTGGGGAGTACGG
CCGCAAGGTTAAAACTCAAATGAATTGACGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTTAAT
TCGATGCAACGCGAAGAACCTTACCTGGTCTTGACATCCACAGAACTTTCCAGAGATGGATTGGTG
CCTTCGGGAACTGTGAGACAGGTGCTGCATGGCTGTCGTCAGCTCGTGTTGTGAAATGTTGGGTTA
AGTCCCGCAACGAGCGCAACCCTTATCCTTTGTTGCCAGCGGTTAGGCCGGGAACTCAAAGGAGA
CTGCCAGTGATAAACTGGAGGAAGGTGGGGATGACGTCAAGTCATCATGGCCCTTACGACCAGGG
CTACACACGTGCTACAATGGCATATACAAAGAGAAGCGACCTCGCGAGAGCAAGCGGACCTCATA
AAGTATGTCGTAGTCCGGATTGGAGTCTGCAACTCGACTCCATGAAGTCGGAATCGCTAGTAATCG
TAGATCAGAATGCTACGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACACCATGGGAG



TGGGTTGCAAAAGAAGTAGGTAGCTTAACCTTCGGGAGGGCGCTACCA

Methanosarcina sp. T40UC2=> MG008506.1:1-1135 Methanosarcina sp. strain T4A0UC2 16S ribosomal RNA gene,
partial sequence
TGCTGGAATGCTTTATGCGTCAAATGGATTCGTCTGCCCAAGGATGGGTCTGCGGCCTATCAGGTA
GTAGTGGGTGTAATGTACCTACTAGCCGACAACGGGTACGGGTTGTGAGAGCAAGAGCCCGGAGA
TGGATTCTGAGACATGAATCCAGGCCCTACGGGGCGCAGCAGGCGCGAAAACTTTACAATGCGGG
AAACCGTGATAAGGGGACACCGAGTGTCAGCATCATATGCTGGCTGTCCAGGTGTGTAAAATACA
CCTGTTAGCAAGGGCCGGGCAAGACCGGTGCCAGCCGCCGCGGTAACACCGGCGGCCCGAGTGGT
GATCGTGATTATTGGGTCTAAAGGGTCCGTAGCCGGTTTGGTCAGTCCTCCGGGAAATCTGATAGC
TCAACTATTAGGCTATCGGGGGATACTACCAGACTTGGAACCGGGAGAGGTAAGAGGTACTACAG
GGGTAGGAGTGAAATCTTGTAATCCCTGTGGGACCACCTGTGGCGAAGGCGTCTTACCAGAACGG
GTTCGACGGTGAGGGACGAAAGCTGGGGGCACGAACCGGATTAGATACCCGGGTAGTCCCAGCCG
TAAACGATGCTCGCTAGGTGTCAGGCATGGCGCGACCGTGTCTGGTGCCGCAGGGAAGCCGTGAA
GCGAGCCACCTGGGAAGTACGGCCGCAAGGCTGAAACTTAAAGGAATTGGCGGGGGAGCACAAC
AACGGGTGGAGCCTGCGGTTTAATTGGACTCAACGCCGGACAACTCACCGGGGGCGACAGCAATA
TGTAGGCCAAGCTGAAGACTTTGCCTGAATCGCTGAGAGGAGGTGCATGGCCGTCGCCAGTTCGT
ACTGTGAAGCATCCTGTTAAGTCAGGCAACGAGCGAGACCCGTGCCCACTGTTACCAGCATATTCT
CCGGAATGATGGGTACTCTGTGGGGACCGCCTATGTTAAATAGGAGGAAGGTGCGGGCCACGGTA
GGTCAGTATGCCCCGAATCTCCCGGGCTACACGCGGGCTACAATGGATGGGACAATGGGTCCCTC
CCCCGAAAGGGGCTGGTAATCTCACAAACCCATTCGTAGTTCGGATCGAGGGCTGTAACTCGCCCT
CGTGAAGCTGGAATCCGTAGTAATCGC

Pseudomonas sp. strain S'23 => MW578905.1:26-1387 Pseudomonas sp. strain S'23 16S ribosomal RNA gene, partial
sequence GTCGAGCGGATGAGAGGAGCTTGCTCCTTGATTTAGCGGCGGACGGGTGAGTAATGCCTAGGAAT
CTGCCTGGTAGTGGGGGATAACGTTCCGAAAGGAACGCTAATACCGCGTACGTCCTACGGGAGAA
AGCAGGGGACCTTCGGGCCTTGCGCTATCAGATGAGCCTAGGTCGGATTAGCTAGTTGGTGAGGT
AATGGCTCACCAAGGCGACGATCCGTAACTGGTCTGAGAGGATGATCAGTCACACTGGAACTGAG
ACACGGTCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGGACAATGGGCGAAAGCCTGATC
CAGCCATGCCGCGTGTGTGAAGAAGGTCTTCGGATTGTAAAGCACTTTAAGTTGGGAGGAAGGGC
AGTAAGTTAATACCTTGCTGTTTTGACGTTACCGACAGAATAAGCACCGGCTAACTTCGTGCCAGC
AGCCGCGGTAATACGAAGGGTGCAAGCGTTAATCGGAATTACTGGGCGTAAAGCGCGCGTAGGTG
GTTCGTTAAGTTGGATGTGAAAGCCCCGGGCTCAACCTGGGAACTGCATCCAAAACTGGCGAGCT
AGAGTACGGTAGAGGGTGGTGGAATTTCCTGTGTAGCGGTGAAATGCGTAGATATAGGAAGGAAC
ACCAGTGGCGAAGGCGACCACCTGGACTGATACTGACACTGAGGTGCGAAAGCGTGGGGAGCAA
ACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGTCAACTAGCCGTTGGAATCCTTGAGA
TTTTAGTGGCGCAGCTAACGCATTAAGTTGACCGCCTGGGGAGTACGGCCGCAAGGTTAAAACTC
AAATGAATTGACGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGAAGA
ACCTTACCTGGCCTTGACATGCTGAGAACTTTCCAGAGATGGATTGGTGCCTTCGGGAACTCAGAC
ACAGGTGCTGCATGGCTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGTAACGAGCGC
AACCCTTGTCCTTAGTTACCAGCACCTCGGGTGGGCACTCTAAGGAGACTGCCGGTGACAAACCGG
AGGAAGGTGGGGATGACGTCAAGTCATCATGGCCCTTACGGCCAGGGCTACACACGTGCTACAAT
GGTCGGTACAAAGGGTTGCCAAGCCGCGAGGTGGAGCTAATCCCATAAAACCGATCGTAGTCCGG

ATCGCAGTCTGCAACTCGACTGCGTGAAGTCGGAATCGCTAGTAATCGTGAATCAGAATGTCACG
GTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACACCATGGGAGTGGGTTGCT

Paenibacillus chibensis SK4-3.2=> MN421117.1:179-1267 Paenibacillus chibensis strain SK4-3.2 16S ribosomal RNA
gene, partial sequence
CGGAGCAACGCCGCGTGAGTGATGAAGGTTTTCGGATCGTAAAGCTCTGTTGCCAGGGAAGAACG
TCCGGTAGAGTAACTGCTACCGGAGTGACGGTACCTGAGAAGAAAGCCCCGGCTAATTACGTGCC
AGCAGCCGCGGTAATACGTAGGGGGCAAGCGTTGTCCGGAATTATTGGGCGTAAAGCGCGCGCAG
GCGGTCACTTAAGTCTGGTGTTTAAGGCCAAGGCTCAACCTTGGTTCGCACTGGAAACTGGGTGAC
TTGAGTGCAGAAGAGGAGAGTGGAATTCCACGTGTAGCGGTGAAATGCGTAGATATGTGGAGGAA
CACCAGTGGCGAAGGCGACTCTCTGGGCTGTAACTGACGCTGAGGCGCGAAAGCGTGGGGAGCAA
ACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGAATGCTAGGTGTTAGGGGTTTCGATA
CCCTTGGTGCCGAAGTTAACACATTAAGCATTCCGCCTGGGGAGTACGGTCGCAAGACTGAAACTC
AAAGGAATTGACGGGGACCCGCACAAGCAGTGGAGTATGTGGTTTAATTCGAAGCAACGCGAAGA
ACCTTACCAAGTCTTGACATCCCTCTGAATCCTCTAGAGATAGAGGCGGCCTTCGGGACAGAGGTG
ACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGC
AACCCTTGATTTTAGTTGCCAGCACTTCGGGTGGGCACTCTAGAATGACTGCCGGTGACAAACCGG
AGGAAGGCGGGGATGACGTCAAATCATCATGCCCCTTATGACTTGGGCTACACACGTACTACAAT
GGCCAGTACAACGGGAAGCGAAGTCGCGAGATGGAGCCAATCCTATCAAAGCTGGTCTCAGTTCG
GATTGCAGGCTGCAACCCGCCTGCATGAAGTCGGAATTGCTAGTAATCGCGGATCAGCATGCCGC
GGTGAATACGTTCCCGGGTCTTGTACACACCGCCCGTCACACCACGAGAGTTTACAACACCCGAAG
TCGGTGGGGTAACCCGCAAGGGAGCCAGCCGCCGAAGGTGGG



Supplementary Data file SD2: Multiple sequence alignment of N-fixing free living bacterial based on 16s

rRNA gene sequences

Entercbacer p.GG1

Amtobacter chroococcum YSO6
As @ frd lu m iipofemm B7

Beijerincka sp. 37L

Ideonella sp. URA-8

Bembaiitacmbetss«-iz

Consensus

Enterobacter $p.GG1
Amtbacter chroocmaum YSC6
As @ frd lu m iipofer-um B7

Beijerincka sp. 37L

Enterobacter doacae OsEp_AN_15A7
Glumiacetovacer sp. 0w26
Herbaspirillum sp.Ah5_2.5

Ideonella sp. URA-8

Klebsiella sp.SXW12

Methanosarcina $p.TA0UC2
Pseudomonas sp.523

Imii+ ¢

>S1, s«-1iz

Axtobacter chroocoaum YSGB
As @ frd lum iipofemm B7

Beijerincka sp. 371
Burkholderia sp.OKR4-1

Entercbacter doacae OsEp_AN_15A7
Glumisceiosacer sp. 0w26

Ideonella sp. URA-B

Klebsiella sp.SXW12
Methanosarcina sp.T40UC2
Pseudomonas sp.523
Paenibacillus chibensis SK4-3.2

Entercbacter doacae OsEp_AN_15A7
Gliu et osater 5. iwih

Enterobacter 5.GG1

Amtobacter chroocoaum YSCE
As @ frd lu m lipsfemm B7
Methanosarciha $.T40UC2

fo b

Ideonslla sp. URA-8

------------------------------------------------------------- TGTGTACAAGGCCCGGE

-------------------------------------------------------------- TAAACGAGTGGGGCAGG

-++-+7GGCTCAGATTGAACGCTGGCGGCATGCC7 TACACA7GCAAGT7CG

A
|

A ARALD \
[ [, p 1 il p
sboitalits ¢ sabo.sAinthbsatOOTEARTMss T OOMN Tosts 1 s
A sC GTAA T GGAA T c G 6 66
AACGTA7TCACCGTAGCATTCTGALICTACGATT ClAGGGAFT-----mmmim i CCGACTTCAG AG-7C

TTAACACATGCAAGTCGAACGCCCCGCAAGGGGAGTGGCAGACGGGTGAGTAACGCGTGGGAACATACCCTTTCCTGCEG

ACEGTAGCACAGAGAGCTTGCTCTCGGGTGACGAGTGGCGGACGGGTGAGTAATGTCTGGGAAACTGCCTGATGGAGGGE
------------------------------------------------- GTAACGCGTAGGAATCTATCTTTG66GTGGEE
---------- TAGGAGCTTGCT-CCTEATGGCGAGTGGCGAACGGGTGAGTAATATATCGGAACGTGCCCTAGAGTGGEE
AACGGTAACGCGGG----- GCAACCTGGCGACGAGTGGCGAACGGGTGAGTAATGCATCGGAACGTGCCCAGTAGTGGEG
GCGGTAGCACAGAGAGCTTGCTCTCGGGTGACGAGCGGCGGACGGGTGAGTAATGTCTGGGAAACTGCCTGATGGAGGEG

GCGG--ATGAGAGGAGCTTGCTCCTTBEAT--TTAGCGGCGGACGGGTGAGTAATGCCTAGGAATCTGCCTGGTAGTGEGEG

M

1 | VR R 1 | [

AATAGCTCCGGGAAACTGGAATTA-~---ATACCGCATACGCCCTACGGGGGAAAG - -~ ssrmmmm=== ATTTATCGGGG
GATAGCCCGGCGAAAGCCGGATTA----ATACCGCATACGATCTACGGATGAAAGCGGGGGACCTTCGGGCCTCGCGETA
GATAACTACTGGAAACGGTAGCTA----ATACCGCATAACGTCGCAAGACCAAAGAGGGGGACCTTCGGGCCTCTTGCCA
GATAACTGTGGGAAACTACAGCTA----ATACCGCATGAAACCTCAGGGTCAAAGCAGCGA---~-~-~-~-~-~-~-~-~ TGCGCCG
GATAACTAGTCGAAAGATTAGCTA----ATACCGCATACGATCTAAGGATGAAAGTGGGGGATCGCAAGACCTCATGETC
GATAGCCCGGCGAAAGCCGGATTA- - - -ATACCGCATACGACCTGACGGTGAAAGCGCGGGGATCGCAAGACCTCGCGETA
GATAACTACTGGAAACGGTAGCTA----ATACCGCATAACGTCGCAAGACCAAAGTGGGGEGACCTTCGGGCCTCATGECA
L I ATGCTTTATGCGTCAAATGBAT mreememee s s e m == TCGTCTGECCC
GATAACGTTCCGAAAGGAACGCTA----ATACCGCGTACGTCCTACGGGAGAAAGCAGGGGACCTTCGGEGCCTTGCGETA

ar eb o ouToaseldlogabostThl eteznch A Coblekit Th G

vae !l A~y - B4 e

GA Gecce GATTAGCTAGT GGTGGGGTAA GGC ACC AG CGACGATC TA CTGGTCTGAGAGG

ieleTbhikesd

CEATTETAGCACGETETET A CCTAC T C G TAAGGECCATEATGACTTGACETCATCCCCACETTCCTECAGTTT---ATCA

AAGGATTGGCCCGCGTTGGATTAGCTAGTTGGTGGGGTAAAGGCCTACCAAGGCGACGATCCATAGCTGGTCTGAGAGGA
TAGGGTTGGCCGATGGCTGATTAGCTAGTTGGTGEGGGTAAAGGCCTACCAAGGCGACGATCAGTAGCTGGTCTGAGAGGA

TCAGATGTGCCCAGATGGGATTAGCTAGTAGGTGGGGTAACGGCTCACCTAGGCGACGATCCCTAGCTGGTCTGAGAGGA
AAGGAGGAGCCTGCETACGATTAGCTAGT TGGETGGGGETAAAGGCCTACCAAGGCTACGATCGTTAGCTGGTCTEAGAGGA
CTEGAGCGGCCGATATCTGATTAGCTAGT TEGTGGCGGETAAAAGCCTACCAAGGCGACCATCAGTAGCTGGTCTEAGAGGA
TTEGAGCGGCCCGATGTCAGATTACCTAGTTGGETGCGGTAAAGGBCCTACCAAGCCGACCGATCTGTAGCTGEGTCTGAGAGGA
TCAGATGTBCCCAGATGGBATTAGCTGGTAGGTGGGGTAACGGCTCACCTAGGCGACGATCCCTAGCTGGTCTEAGAGGA
AAGGATGGGTCTGCGGCCTATCAGGTAGTAGTGGGTGTAATGTACCTACTAGCCGACAACGGGTACGGGTTGTGAGAGCA
TCAGATGAGCCTAGGTCGGATTAGCTAGTTGGTGAGGTAATGGCTCACCAAGGCGACGATCCGTAACTGGTCTGAGAGGA

L]

ay

82

59
228

EX)
isy

233
308
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237



A spirtium lipaferum &7
B akh otderiasp.OKR4+a

Enterobacter doacae OsEp_AN_15A7
Glum nacetobacter sp. Ow2E

Ideonslla 5. URAS
Kietsiella sp. SXW12

Pseudomonas sp 523

Burkholderia sp.OKR4-1

Gumnacetobader sp. 0w26
Ideonalia so. URA-S
Methanosarcina sp.T40UC2

Pseudomonas sp.S23
Paenibacillus chibensis SK4-3.2

Enterotacer .GG1

B akh rddena sp.OKR4-a

Enterobacter doace OsEp_AN_15A7
Glumnacetobacter sp. Dw2

Ideonslla 5. URAS
Kietsiella sp. SXW12

Paenibacillus chibensis SK4-3.2

Enterobacter .GG1

Amspirlium lipoferum B7

Bakh rd enasp.OKR4+a

Enterohacter doacse OsEp_AN_15A7
Gl nacetobacter sp. Ow2E
Herbaspirilium sp.#h5_2.5

Ideonslla 5. URAS

Kiebsiella sp.SXW12

Pseudomonas sp.523

Lot

hee o ot

CAOAGOACATGGACTGAGAOACGGCOAAOTOC

[

o

~TACGGGAGGCAGCAGTGGGG -

FGeesecscn e s TAAGGAAGCCGACCCTEUG TG == = == = =

CBACCAGCCACACTEGGACTEAGACACGECCCAGACTCC-~-~----=-=----TACGGGAGGCAGCAGTGEGG -~~~ ~~~~~

TGACCAGCCACACTGGAACTGAGACACGGTCCAGACTCC
TGATCAGCCACATTGGGACTEAGACACGGCCCAAACTCC

CGACCAGCCACAC7 GGGACTGAGACACGGCCCAGACTCG———- -
TGACCAGCCACACTGG¥ACTGAGACACGGTCCAGACTCG -~

TBATCAGTCACACTEGAACTEABACACGETCCAGBACTCC -~ -~~~ =~

bl

-AATT Gi3ACAfi

~AATATTGGACAATGGGCEAAAGCCTEATCCAGCAATGCCGCGTGTET

==AATTTTGGACAATGGGCGCAAGCCTGATCCAGCCATGCCGCGTGCEG -

— AAAAC TTACAATGC GO G AAACCG 0
-AA AT CCACAATGGGCGAAACCC GATCCAGCCATGCCGCGTCTGT

T

GGGCGAAAG C

TIRE

ATCCAGCAAT CCGCGTCTGT

------------- TACGGGAGGCAGCAGTGGGG - - - - - - - -
------------- TACGGGAGGCAGCAGTGEGG -~ - - - - - -

(CcT

TAACGGOACACCGAOTGTCA - - —-

CGG AGCAACGCCGCGTGAGT - - - — - -

I

b b Tt

ACGGGAGGCAGCAGTGGGG —- - ———-
--- ACGGGAGGCAGCAGTGGGG---—-— -

TACGGGAGGCAGCAGBTGBGEB -~~~ -~~~

I

----GAAGAAGGCCTC--GGC

-~ -GAAGAAGGTCTTC--GGA

GAAGAAGGCCTTC--6GGG

0OCATCATATGCTHGCTGTCCAGOT
----CAACAAGGTCTTC--GGA

- GATGAAGGTTTITC--GGA

b { {0

CTGGAAAGTTCTCTGGATGTCAAGAG-----=-----=----TAGGTAAGGTTCTTCGCETTGCATCGAATTAAACCACAT

ITVIAAAOCACIIIICTC C£1l SAAAfIAAAICCIIfEL SCIC

AANACAS?C?dS?SATf1A£S?TIACCEL 6AAf1AATIAALICAC CS

TTGTOAAGTACTTTCOGCGGGGAGGAAGGTCiIiTGiGGiTpglp ACCACACCy ATTGACGTTAOCCCCAGAAGAAGCACCG
TTGTAAAGCACTTTCGPOCGGGACGA- - -« ===~~~

TGATGACGGTACCCCTAGAAGAAGCCCCG

TTGTAAACCGCTTTTGTCAGGGAAGAAATCCTTTGGGCTAATACCCCGGEGGGGATGACGGTACCTGAAGAATAAGCACCG
TTGTAAAGCACTTTCAGCGGGEGAGGAAGGCGGTGAGGTTAATAACCTCATCGATTGACGTTACCCGCAGAAGAAGCACCG

TCGTA*fiGCT.TGTTGC fiGGGAAGAfiCGTCCi30 AGAGTA*C1CCTACCI35AG

cl i

N

GC7CCACCGC TGL1GCGGGCCCCCGTCAATTC- - - - - fi

BCG-CATCCCTTCTCGACGATC -=-======

GCv-AACT*CGTGCC

cT-

GC

<cTccsToccaccoccccenc Taz To ¢ Auc

iBACGG1 ACCTCAGAAGAA fiG CCCO

o b e el

"ncoAccutTaoTccce>T zo7uccccTzaocicco

TTGCGGCCG ACCCCC*GGCGG

GOCCCGG1 AATACGr AGGG GCCAGCG7 TAATCGGA TvAC1GGGCG AAAGCG GCGCAG

acA

GO07-AAC TCOTOCCAGCAGCCGCGYy AATACGAAGGGGOC AGCGTTGCTCGOAATGACTGCGCC AAAGCGCOCGTAG
€Cz -AACZXCSZSCCACCASCCCCCCZASIACC ACCS.CCMACCCZZ A--m- mmmm mmmm mmm oo mm o o oo
GC -AAC AC TGCCAGCAGCCGCGG AATACG7 0GGG-GCGAGCGTTAATCGG AAT ACTGGGCC AAAGCG GCGCAG

GC7-AACTCCGTGCCAGCAGCCCCGGTAATACGGAGGG- GCAAGCGTTAATCGGAATTACTEICGCG AAAGCGCACGCAG

GCC-AACTTCGTGCCAGFAGGCGCGGT ATACGAPGGGTGCAPGCGTTAATCGGAATTACTGGGCG AAAGCGEGCGTAG

367

EiH

335
33

295

azn

297

fit]

116

520

a7

EL

a78
518

518



Consensus

Enterobacter sp.GG1
Amtobacter chroococcum YSC6
Amspirilum lipoferum 87
Beijerincki sp. 37L
Burkholderia sp.OKR4-1
Clostridium sp.M98449
Enterobacter doacae OsEp_AN_15A7
Gluconacetobacter sp. 0w26
Herbaspirillum sp.Ah5_2.5
Ideonella sp. URA-8

Klebsiella sp.SXW12
Methanosarcina sp.T40UC2
Pseudomonas sp.523
Paenibacillus chibensis SK4-3.2

Consensus

Enterobacter $p.GG1
Axmtobacter chroomaum YSC6
Amspirilum lipoferum B7
Beijerinckia sp. 37L
Burkholderia sp.OKR4-1
Clostridium sp.M38449
Enterobacter doacae OsEp_AN_15A7
Glucnacetobacter sp. 0w26
Herbaspirillum sp.AhS5_2.5
Ideonella sp. URA-8

Klebsiella sp.SXW12
Methanosarcina sp.T40UC2
Pseudomonas sp.S23
Paenibacillus chibensis SK4-3.2

Consensus

Enterobacter $.GG1
Amtobacter chroomaum YSCG6
Azspirllum lipoferum B7
Beijerinckia sp. 37L
Burkholderia sp.OKR4-1
Clostridium sp.M98449
Enterobacter doacae OsEp_AN_15A7
Glumnacetobacter sp. 0w26
Herbaspirillum sp.&h5_2.5
Ideonella 0. URA-8

Klebsiella sp.SXW12
Methanosarcna sp.T40UC2
Pseudomonas sp.S23
Paenibacillus chibensis SK4-3.2

Consensus

Entercbacter sp.GG1
Amtobacter chroocoacum YSC6
Amspirilum lipoferum &7
Beijerincki sp. 37L

Burkholderia sp.OKR4-1

Clostridium sp.M98449
Enterobacter doacae OsEp_AN_15A7
Glumnacetobacter sp. 0w26
Herbaspirillum sp.#h5_2.5

Ideonella sp. URA-S

Klebsiella sp.SXW12

Methanosarcina sp.T40UC2
Pseudomonas sp.523

Paenibacillus chibensis SK4-3.2

oo TtMer, sometls Curo o AT,

CTG-C' T G

Mg Lobrinbhetee

GCE !I!

GCGG

ACT

GCGGATATTTAAGTCAGGGGTGAAATCCCA-
GCGGTTTGCTAAGACCGATGTGAAATCCCC -

GAGCTCAACTCTGGAACTG-CCTTTGATACTGGGTATCTTGAG

GGGCTCAACCTGGGAACTG-CATTGGTGACTGGCAGGCTAGAG

GCEGTCTGTCAAGTCGGATGTGAAATCCCC -
GCGGATTGTACAGTCAGATGTGAAATTCCC -

GGGCTCAACCTGGGAACTG-CATTCGAAACTGGCAGGCTGGAG
GGGCTTAACCTGGGGGCTG-CATTTGATACGTATAGTCTAGAG

GCGGTTTTGTAAGACAGAGGTGAAATCCCC -
GCGGTCTGTCAAGTCGGATGTGAAATCCCC -
CCGGTTTGGTCAGTCCTCCGGGAAATCTGA-
GTGGTTCGTTAAGTTGGATGTGAAAGCCCC
GCGGTCACTTAAGTCTGGTGTTTAAGGCCA-

GGGCTCAACCTGGGAACTG-CCTTTGTGACTGCAAGGCTTGAG
GGGCTCAACCTGGGAACTG-CATTCGAAACTGGCAGGCTAGAG
TAGCTCAACTATTAGGCTATCGGGGGATACTACCAGACTTGGA
GGGCTCAACCTGGGAACTG-CATCCAAAACTGGCGAGCTAGAG
AGGCTCAACCTTGG--TTCGCACTGGAAACTGGGTGACTTGAG

U6 homsd,. L olnet otd TG

Taghral

oabiMeabl ¢

GGAGGAACACC G

T G AGAGG GT GAATTCC GTGAAAT C--GTAGA AT

TGGACTACCAGGGTATCTAATCCTGTTTGCTCCCCACGCTTTCGCACCTGAGCGTCAGTCTTTGTCCAGGGGGCCGECTT

CGGAACACCCG
---TAGAGGTGAAATTC--GTAGATATTCGGAGGAACACCAG
~TAGCAGTGAAATGC--GTAGAGATGTGGAGGAATACCGA
GAGATTAGGAAGAACCCCAG
-TAGCGGTGAAATGC--GTAGAGATCTGGAGGAATACCGG
-TAGAGGTGAAATTC--GTAGATATTGGGAAGAACACCGG

TATGGAAGAGGTAAGTGGAATTCCGAGTG - -
TATGGCAGAGGGGGGTAGAATTCCACGTG -~~~ ==~

TCTTGTAGAGGGGGGTAGAATTCCAGGTG -
TGAGGAAGAGGGTTGTGGAATTCCCAGTG -

TGCGGCAGAGGGGGATGGAATTCCGCETG -
TCTTGTAGAGGGGGGTAGAATTCCAGGTG -
ACCGGGAGAGGTAAGAGGTACTACAGGGG - -
TACGGTAGAGGGTGGTGGAATTTCCTGTG - -
TGCAGAAGAGGAGAGTGGAATTCCACGTG -~~~ =~

~-TAGCAGTGAAATGC--GTAGATATGCGGAGGAACACCGA
---TAGCGGTGAAATGC--GTAGAGATCTGGAGGAATACCGG
---TAGGAGTGAAATCT--TGTAATCCCTGTGGGACCACCTG
---TAGCGGTGAAATGC--GTAGATATAGGAAGGAACACCAG
~--TAGCGGTGAAATGC--GTAGATATGTGGAGGAACACCAG

bt 6. CobbuabergtsnsbaOASeRTTARATA

Tiahubits . rsh.

TGGCGAAGGC c CTGG C CGAAAGCGTGGGGAGCAAACAGGATTAGATACC

CGCCACCGGTATTCCTCCAGATCTCTACGCATTTCACCGCTACACCTGGAATTCTACCCCCCTCTACAAGACTC--TAGC

CGCTGAGGTGCGAAAGCGTGGGGAGCAAACAGGATTAGATACC
CGCTCATGCACGAAAGCGTGGGGAGCAAACAGGATTAGATACC
CGCTGAGGCCCGAAAGCGTGGGGAGCAAACAGGATTAGATACC
CGCTCAGGTGCGAAAGCGTGGGGAGCAAACAGGATTAGATACC

CTGACAGTGC
TGGCGAAGGCGGCTTACTGGTCCATTACTGA -
TGGCGAAGGCAGCCCCCTGGGCCAATACTGA
TGGCGAAGGCGGCTTTCTGGACTGTAACTGA -
TGGCGAAGGCGGCCCCCTGGACAAAGACTGA
TGGCGAAGGC
TGGCGAAGGCAATCCCCTGGGCCTGCACTGA- CGCTCATGCACGAAAGCGTGGGGAGCAAACAGGATTAGATACC
TGGCGAAGGCGGCCCCCTGGACAAAGACTGA - CGCTCAGGTGCGAAAGCGTGGGGAGCAAACAGGATTAGATACC
TGGCGAAGGCGTCTTACCAGAACGGGTTCGA- - -~~~ CGGTGAGGGACGAAAGCTGGGGGCACGAACCGGATTAGATACE
TGGCGAAGGCGACCACCTGGACTGATACTGA-~--~---CACTGAGGTGCGAAAGCGTGGGGAGCAAACAGGATTAGATACC
TGGCGAAGGCGACTCTCTGGGCTGTAACTGA-~--~---CGCTGAGGCGCGAAAGCGTGGGGAGCAAACAGGATTAGATACC

rheelebasstesthanbils o 2b b b oo Ted 6 hielectsr

CTGGTAGTCCACGCCGTAAACGATG AT 6 6T G wiewwe NT T CG AGCTAACGC TI A
CTGCCAGTT-~---TCGAATGCAGTTCCCAGGTGGAGCCCGBGG-~======mwemmmnnnn GATTTCACATCCGACGGGACA
----ACGCCGTAAACGATGTCGACTAGCCGTTGGGCTCCTTGAGAG-~---CTTGGTGGCGCAGCTAACGCATTA

CTGGTAGTCCACGCCGTAAACGATGAATGTTAGCCGTCGGGCAGTATACTG -
CTGGTAGTCCACGCCCTAAACGATGTCAACTAGTTGTTGGGGATTCATTTC-
CTGGTAGTCCACGCCGTAAACGATGAGTACTAGGTGTAGGAGG
CTGGTAGTCCACGCCGTAAACGATGTCGATTTGGAGGTTGTGCCCTTGAGGC----GTGGCTTCCGGAGCTAACGCGTTA

--TTCGGTGGCGCAGCTAACGCATTA
--CTTAGTAACGTAGCTAACGCGTGA

CTGGTAGTCCACGCCCTAAACGATGTCAACTGGTTGTTGGGAAGGTTCCTT -~~~ CTCAGTAACGTAGCTAACGCGTGA
CTGGTAGTCCACGCTGTAAACGATGTCGATTTGGAGGTTGTGCCCTTGAGGC-~---GTGGCTTCCGGAGCTAACGCGTTA
CGGGTAGTCCCAGCCGTAAACGATGCTCGCTAGGTGTCAGGCATGGCGCGACCGTGTCTGGTGCCEGCAGGGAAGCCGTGA
CTGGTAGTCCACGCCGTAAACGATGTCAACTAGCCGTTGGAATCCTTGAGAT----TTTAGTGGCGCAGCTAACGCATTA

CTGGTAGTCCACGCCGTAAACGATGAATGCTAGGTGTTAGGGGTTTCGATACC---CTTGGTGCCGAAGTTAACACATTA

591

87
565
661

591
503
476
629
607
431
590
266

671
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631
727
20

657
569
476
595
673
497
656
332

808

118
780
876
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807
579
476
844
823
651
806
483



Ammbacter chroomaum YSOs
Amspirlium lipoferum 87
Beljerinckia sp. 37L
Burkholderia sp.OKR4-1

Enterobacter doacae OSEP_AN_15A7

Ideondla 0. URA-8
Kiebsiella 5p.SXW12
Methanosarcina sp.T40UC2
Pseudomonas sp.S23

Enterobadter §.6G1
Amiobacter chroomaum YSCS

Baijerinckia sp. 37L
Burkholderia sp.OKR4-1

Pseudomonas sp 523
Paenibacillus chibensis SK4-3.2

Enterobacter 5p.GG1
As e bacter ¢ loos horn

As @irTJum lipoferum W

Burkhoideria sp.OKR4-1

Iceondlla . URA-8
Kiebsiefla sp.SXW12

Pseudomonas sp.523
Paenibacillus chibensis SK4-3.2

Consensus
Enterobacter $p.GG1
As e bacter chioooi horn
As @iFTlum tipoferum W
Benennoxa sp. 3/

Enterota cter doacae OSEp_AN_15A7

Iceondlla 5. URA-8
Kiebsiclla 5p. SXW12
Methan osarcina sp.T40UC2
Pseudomonas sp.523

L A A

A CGGCOTG6GGAGFAOGS5 0GOAA----- G TT AAAOFOAAA:-«-- GAATWEACGGGG 004G0-A0AAGGG

GACCGCCTGCOTBCGCTTTACGUCCAGTAATTCLGATTAACGCTAGCACCCTCLCBTATTACCBCEG--CTGCTEGGCACEE
AGTCGACCGCCTGGG6AGTACGGCCOGCAA- GGTTAAAACTCAAA- - TGAATTGACGGGG6CCCGC-ACAAGCG
-------- smmsenssemscscanenane. CGGATTGACGAG~~=r==erecmcens
AACATTCCGCCTGGG6AGTACGGETCGCAA GGAATTGACGGGG6CCCGC-ACRAGCG
AGTTGACCGCCTGGGGAGTACGGTCGCAA- --GGAATTGACGGGGACCCGC-ACAAGCG

AATCGACCGCCTGGGEAGTACGECCGCAA-----GGTTAAAACTCAAA- -~ -~ TGAATTGACGGGGGCCCGC-ACAAGCE

AGTTGACCGCCTGEGGAGTACGECCGCAA - ~~GETTGAAACTCAAA-----GGAATTGACGGGGACCCGC-ACAAGCG
AATCGACCGCCTGGEGGEAGTACGGECCGCAA - ~~GGTTAAAACTCAAA-----TGAATTGACGGGEGGCCCGC-ACAAGCG
AGCGAGCCACCTEGGAAGTACGGCCGCAA- ~GGCTGAAACTTAAA-----GGAATTGGCGGGGGAGCACAACAACGE

GGTTAAAACTCAAA- ~TGAATTGACGGGGGECCCGC-ACAAGCG

AGTTGACCGCCTEGGGAGTACGGCCGCAA

itiilcarirterTatlesh sehbieean Meslohed,

eGZFPAGCCGGTGCFS*CYI CTGCGG*G I AAC*GVCE *YcGevGAsS GFTAtY "ACCTSCAaCaCCYr
G*YGGEGCEYGYGGL YAMY CGAA CAACGCGAA- -s/AAMCTYAcCzsccecY

I L8, ¢1 16k

GTGGAGCATGTGETTTAATTCGAAGCAACGCGCA
GTGGATGATGTGGATTAATTCGATGCAACGCGAA

~--GAACCTTACCAGCTCT
===AAACCTTACCTACCCT

GTGGATGATGTGETTTAATTCGATGCAACGCGAA
GTGGAGCATGTGGTTTAATTCGATGCAACGCGAA
GTGGAGCCTGCGETTTAATTGGACTCAACGCCGE

--AAACCTTACCTACCCT ------
~~-CGAACCTTACCTGGTCT

---TGA
----TGA
---ACAACTCACCGGGGGCGACAGCAATATGTAGEC

GTGGAGCATGTGGTTTAATTCGAAGCAACGCGAA -« GRADCTIAGCTOGCER----ccrcccccns TGA
GTGGAGTATGTGETTTAATTCGAAGCAACGCGAA- -~ -~~~ -=-=-~ CRRCETTACCAAGTE - ~~~~~~======-= TGA
BCC-GETGAAAGT--ACTTTACAACCCGAAAGCETTETTC - -AT----cnn-onn-- ACACGCGGCATOGGGTGCATCAGEE

CAT-CCTGCGAAC--CTTTCAGAGATGAGAGGGTGCCTTC--G6GAACGCAGAGACAGGTGCTGCATGGCTGTCGTCAGC

CAT-TCGGGGTATGGGCATTGGAGACGATGTCCTTCAGTTAGGCTGGCCCCAGAACAGETGCTGCATGGCTGTCGTCAGE
CAT-GOGTCGGAAT--CCCGCTGAGAGGTGGGAGTGCTCGAAAGAGAACCGGCGCACAGBGTGCTBCATGGCTGTCGOGTCAGC

CAT-GCCTGGAAT--CCTGCAGAGATGTGGGAGTGCTCGAAAGAGAGCCAGGACACAGGTGCTGCATGGCCGTCGTCAGE
CAT-CCACAGAAC--TTTCCAGAGATGGATTGGTGCCTTC--GGGAACTGTGAGACAGGTGCTGCATGGCTGTCGTCAGE
CAA-GCTGAAGAC--TTTGCCTGAATCGCTGAG AGGAGGTGCATGGCCGTCGCCAGT
CAT-GCTGAGAAC--TTTCCAGAGATGGATTGGTGCCTTC--GGGAACTCAGACACABGTGCTGCATGGCTGTCGTCAGT
CATCCCTCTGAAT--CCTCTAGABATAGAGGCG-GCCTTC--GGGACAGAGGTGACAGGTGGTGCATGGTTGTCGTCAGC
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TTGCGCCCATTGTGCAATATTCCCCACTGCTGCCTCCCGTAG-GAGTGEGTGGACCGTGTC--TCAGTTCCAGTGT ==« = u
TCGTG----TCGTGAGATGTT -~ ~6GGTTAAGTCCCGTAACGAGCGCAACCCTTGTCCTTAGTTACCAGCACCT -~~~
TGGCG-~-~--TTTTGAAATTTT -~ CARAACBCOGGRTOT Nl ~>~>vvvveveercsvevrvenne
TC6TG----TCGTGAGATGTT----- GGGTTAAGTCCCGCAACGAGCGCAACCCTCGCCCTTAGTTGCCAGCATTT -~~~
TCGETG----TTGTGAAATGETT -~ -GGGTTAAGTCCCGCAACGAGCGCAACCCTTATCCTTTETTECCAGCGETT -~~~
TCGTG--~--TCGTGAGATGTT~~-~~-~ GGGTTAAGTCCCGCAACGAGCGCAACCCTTGTCATTAGTTGECTA-~~~~=~==~~
TCETGE----TTGTGAAATGTT - - -BGEGTTAAGTCCCGCAACGAGCGCAACCCTTATCCTTITEGTTECCAGCGETT -~~~
TCGTA----CTGTGAAGCATC-- -CTGTTAAGTCAGGCAACGAGCGAGACCCGTGCCCACTGTTACCAGCATATTCTC
TCGTG----TCGTGABATGTT---- - GGGTTAAGTCCCGTAACGAGCGCAACCCTTGTCCTTAGTTACCAGCACCT - - - -
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Consensus

Enterobacter sp.GG1
Amtobacter chroococcum YSC6
Amspirilum lipoferum B7
Beijerinck sp. 37L
Burkholderia sp.OKR4-1
Clostridium sp.M98449
Enterobacter doacae OsEp_AN_15A7
Gluconacetobacter sp. 0w26
Herbaspirillum sp.Ah5_2.5
Ideonella . URA-8

Klebsiella sp.SXW12
Methanosarcina sp.T40UC2
Pseudomonas sp.523
Paenibacillus chibensis SK4-3.2

Consensus

Enterobacter $p.GG1
Axmtobacter chroomaum YSC6
Amspirilum lipoferum 87
Beijerinckia sp. 37L
Burkholderia sp.OKR4-1
Clostridium sp.M38449
Enterobacter doacae OsEp_AN_15A7
Gluconacetobacter sp. 0w26
Herbaspirillum sp.Ah5_2.5
Ideonella sp. URA-8

Klebsiella sp.SXW12
Methanosarcina sp.T40UC2
Pseudomonas sp.S23
Paenibacillus chibensis SK4-3.2
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Enterobacter p.GG1
Amtobacter chrooaum YSC6
Amspirilum lipoferum B7
Beijerinckia sp. 37L
Burkholderia sp.OKR4-1
Clostridium sp.M98449
Enterobacter doacae OsEp_AN_15A7
Glumnacetobacter sp. 0w26
Herbaspirillum sp.4h5_2.5
Ideonella . URA-8

Klebsiella sp.SXW12
Methanosarcina sp.T40UC2
Pseudomonas sp.S23
Paenibacillus chibensis SK4-3.2

Consensus

Enterobacter s.GG1
Amtobacter chroococcum YSC6
Amspirilum lipoferum &7
Beijerinckia sp. 37L

Burkholderia sp.OKR4-1

Clostridium sp.M98449
Enterobacter doacae OsEp_AN_15A7
Glumnacetobacter sp. 0w26
Herbaspirillum sp.#h5_2.5

Ideonella sp. URA-8

Klebsiella sp.SXW12

Methanosarcina sp.T40UC2
Pseudomonas sp.523

Paenibacillus chibensis SK4-3.2
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-===N6G GGG ACTCTA 6 GACTGCC GTGA AAACCG-GAGGAAGGTGGGGATGACGTCAAGTC TCATGGCCCT

----- GGCTGGTCATCCTCTCAGACCAGCTAGGG----ATCGTGGCCTAGGTG-~-~--~-~------AGCCGTTACCCCACC
CGGGTGGGCACTCTAAGGAGACTGCCGGTGACAAACCG-GAGGAAGGTGGGGATGACGTCAAGTCATCATGGCCCT
CAAATCGTGAATAAAGTCGAGTT----TTAAGTGACCGAGGATGC
AGTTGGGCACTCTAAGGGGACTGCCGGTGATAAGCCGAGAGGAAGGTGGGGATGACGTCAAGTCCTCATGGCCCT
CGCAAGAGCACTCTAAGGAGACTGCCGGTGACAAACCG-GAGGAAGGTGGGGATGACGTCAAGTCCTCATGGCCCT

CGAAAGGGCACTCTAATGAGACTGCCGGTGACAAACCG-GAGGAAGGTGGGGATGACGTCAGGTCCTCATGGCCCT
AGGCCGGGAACTCAAAGGAGACTGCCAGTGATAAACTG-GAGGAAGGTGGGGATGACGTCAAGTCATCATGGCCCT
CGGAATGATGGGTACTCTGTGGGGACCGCCTATGTTAAATAG-GAGGAAGGTGCGGGCCACGGTAGGTCAGTATGCCCCG
CGGGTGGGCACTCTAAGGAGACTGCCGGTGACAAACCG-GAGGAAGGTGGGGATGACGTCAAGTCATCATGGCCCT
CGGGTGGGCACTCTAGAATGACTGCCGGTGACAAACCG-GAGGAAGGCGGGGEATGACGTCAAATCATCATGCCCCT

\ \ A A

Thee c. b IACA“CGT CTACMTEG ACAAAE Gc celooht, . case JATcec
AT X0 a Zac < PSR 2 Teae'a ce¥aGx TXaXXava$8aXza acXT=
TA G G-=-=-=- GGCTACACACGT TACAATGG ACA GGG GC A CGCGAG GAGC ATC CA
TACTAGCTAATCCCATCTGGGCACATCTGATGGCGAGAGGCCCGAAGGTCCCCCTCTTTGGTCTTGCGACGTTATGCG - -
TACGGCCAG----- GGCTACACACGTGCTACAATGGTCGGTACAGAGGGTTGCCAAGCCGCGAGGTGGAGCTAATCCCAG
ATCTTCATG ~-~GTCCACGAGGCAGGAGCGGTTTG- -
TACGGGCTG -~~~ - GGCTACACACGTGCTACAATGGTGGTGACAGTGGGCAGCGAGACAGCGATGTCGAGCTAATCTC - -

TATGGGTAG-~-~-~--GGCTTCACACGTCATACAATGGTCGGAACAGAGGGTTGCCAACCCGCGAGGGGGAGCTAATCCCAG

TATGGGTAG----- GGCTACACACGTCATACAATGGCCGGTACAGAGGGCTGCCAACCCGCGAGGGGGAGCCAATCCCAG
TACGACCAG- - -~ - GGCTACACACGTGCTACAATGGCATATACAAAGAGAAGCGACCTCGCGAGAGCAAGCGGACCTCAT
AATCTCCCG----- GGCTACACGCGGGCTACAATGGATGGGACAATGGGTCCCTCCCCCGAAAGGGGCTGGTAATCTCAC
TACGGCCAG~-~-~-~~ GGCTACACACGTGCTACAATGGTCGGTACAAAGGGTTGCCAAGCCGCGAGGTGGAGCTAATCCCAT

TATGACTTG-~-~-~--GGCTACACACGTACTACAATGGCCAGTACAACGGGAAGCGAAGTCGCGAGATGGAGCCAATCCTAT

i rrchilTee. TheTakils,
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CTGCAACTCG CT C TGAAG----- TCGGAATCGCTAGTAATCG

7

TC TAGT CGGAT G A

———————— GTATTAGCTACCGTTTCCAGTAGTTATCCCCCTCCATCAGGCAGTTTCCCAGACATTACTCACCAATGCGCC
~AAAACCGATCGTAGTCCGGATCGCAGTCTGCAACTCGACTGCGTGAAG - --TCGGAATCGCTAGTAATCGCGAATCA
---------------------------------- CCCCTGTGCGTGACG - “TTCGGAATAGAG-~-=-=-=cccccunmnan
CAAAAGCCATCTCAGTTCGGATTGCACTCTGCAACTCGAGTGCATGAAG - ~TTGGAATCGCTAGTAATCGCAGCTTG
~AAAACCGATCGTAGTCCGGATTGCACTCTGCAACTCGAGTGCATGAAG - ~CTGGAATCGCTAGTAATCGCGGATCA

-AAAACCGGTCGTAGTCCGGATCGCAGTCTGCAACTCGACTGCGTGAAG- ~-TCGGAATCGCTAGTAATCGCGGATCA
~AAAGTATGTCGTAGTCCGGATTGGAGTCTGCAACTCGACTCCATGAAG - ~-TCGGAATCGCTAGTAATCGTAGATCA
~AAACCCATTCGTAGTTCGGATCGAGGGCTGTAACTCGCCCTCGTGAAG- -~~~ CTGGAATCCGTAGTAATCGC -~~~ -~
~AAAACCGATCGTAGTCCGGATCGCAGTCTGCAACTCGACTGCGTGAAG--~-~--TCGGAATCGCTAGTAATCGTGAATCA
CAAAGCTGGTCTCAGTTCGGATTGCAGGCTGCAACCCGCCTGCATGAAG-+~+-~-~-TCGGAATTGCTAGTAATCGCGGATCA

6 --- 6 B R B T -

BCTCGCCGBCAAAQITAG - 2cccarscccnencsnnaccnncecnseneacscansanncsnncsnenssacccnaanacnanas
GAATGT---CGCGGTGAATACGTTCCCGGG-CCTTGTACACACCGCCCGTCACACCATGGG-AGTGGGTTGCTCCAGAAG
GGTCAGCGACTGGG -GTGATTCTACAAGAGAGAGGCCCCCCATAAAA
GCATGCGCGGGGGGAGAAACCTTCCCCGGGTTCTTGTACACACCGCCCGTCACACCATGGGAAGTGGGTTTTACCAGAAG

GCTTGC---CGCGGTGAATACGTTCCCGGG-TCTTGTACACACCGCCCGTCACACCATGGG-AGCGGGTTCTGCCAGAAG
GAATGC---TACGGTGAATACGTTCCCGGG-CCTTGTACACACCGCCCGTCACACCATGGG-AGTGGGTTGCAAAAGAAG
GAATGT---CACGGTGAATACGTTCCCGGG-CCTTGTACACACCGCCCGTCACACCATGGG-AGTGGGTTGCT -~

GCATGC---CGCGGTGAATACGTTCCCGGG-TCTTGTACACACCGCCCGTCACACCACGAGAGTTTACAACACCCGAAGT
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Consensus

Enterobacter $p.GG1

Amtobacter chroocmaum YSC6

Az spirilum lipoferum 87
Beijerinckia sp. 37L

Burkholderia sp.OKR4-1

Clostridium sp.M98449

Enterobacter doacae OsEp_AN_15A7
Glucnacetobacter sp. 0w26
Herbaspirillum sp.AhS5_2.5

1280
579
476

Ideonella sp. URA-8 TAGTTAGCCTAACCGCAAGGAGGGCGATTACCACGGCAGGGTTCGTGACTGGGGTGAAGTCGTAACAA 1471
Klebsiella sp.SXw12 TAGGTAGCTTAACCTTCGGGAGGGCGCTACCA 1418
Methanosarcna sp.T40UC2 = | - - cccmecmmcmrreccesesem e~ == 135
Pseudomonas sp.523 = s e e e e e e e e s e s e s e e e e E e s e E R e e e e e e Ee ... == 1362
Paenibacillus chibensis SK4-3.2 CGGTGGGGTAACCCGCAAGGGAGCCAGCCGCCGAAGGTGGG TorsEn 088

Supplementary Table 1: Comparative data analysis of nitrogen fixing microbes with newly isolates Enterobacter sp. GG1

Enterobacter sp. GG1 Effective nitrogen fixation, growth rate, Current study
variability very high, non-pathogenic, effective

efficacy result show in saline soil

Pseudomonas Nitrogen fixation rate high but pathogenicity [28]
aeruginosa very high
Frankia sp. Nitrogen fixation rate high but that become [52]

infected the actinorhizal plants

Corynebacterium sp. Nitrogenase activity and viability little bet low [53]
Clostridium Nitrogen fixation rate high but pathogenicity [29]
botulinum

very high, growth rates declined with and increasing saline stress

condition

Azotobacter sp. Nitrogen fixation rate very high but high salt [54]

concentration and temperature

Anabaena sp. Nitrogen fixation rate very high but growth rate [55]

is very low compare to bacterial growth
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