SUPPLEMENTARY MATERIALS

Estimation of antimicrobial activities and fatty acid composition of actinobacteria isolated from water surface of underground lakes from Badzheyskaya and Okhotnichya caves in Siberia

Irina V. Voytsekhovskaya1§, Denis V. Axenov-Gribanov1,2*§, Svetlana A. Murzina3, Svetlana N. Pekkoeva3, Eugeniy S. Protasov1, Stanislav V. Gamaiunov1, Maxim A. Timofeyev1

1 Irkutsk State University, Irkutsk, Russia,
2 Baikal Research Centre, Irkutsk, Russia
3 Institute of Biology of the Karelian Research Centre of the Russian Academy of Sciences, Petrozavodsk, Karelia, Russia
[bookmark: _GoBack]
Figure S1. Maximum Parsimony analysis of Streptomyces taxa 
The evolutionary history was inferred using the Maximum Parsimony method. Tree #1 out of 4 most parsimonious trees (length = 151) is shown. The consistency index is ( 0.600000), the retention index is ( 0.910781), and the composite index is 0.766021 ( 0.546468) for all sites and parsimony-informative sites (in parentheses). The percentage of replicate trees in which the associated taxa clustered together in the bootstrap test (1000 replicates) are shown next to the branches. The MP tree was obtained using the Subtree-Pruning-Regrafting (SPR) algorithm with search level 1 in which the initial trees were obtained by the random addition of sequences (10 replicates). The tree is drawn to scale, with branch lengths calculated using the average pathway method and are in the units of the number of changes over the whole sequence. The analysis involved 65 nucleotide sequences. All positions containing gaps and missing data were eliminated. There were a total of 477 positions in the final dataset. Evolutionary analyses were conducted in MEGA7. Supplement: Blue strains – strains isolated from water sources; Black strains – strains isolated from cave sources and outgroup; Green & bold strains – strains isolated from Badzheyskaya cave.
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Figure S2. Maximum Parsimony analysis of Nocardia taxa
The evolutionary history was inferred using the Maximum Parsimony method. The most parsimonious tree with length = 197 is shown. The consistency index is ( 0,673267), the retention index is ( 0,921241), and the composite index is 0,766921 ( 0,620241) for all sites and parsimony-informative sites (in parentheses). The percentage of replicate trees in which the associated taxa clustered together in the bootstrap test (1000 replicates) are shown next to the branches. The MP tree was obtained using the Subtree-Pruning-Regrafting (SPR) algorithm with search level 1 in which the initial trees were obtained by the random addition of sequences (10 replicates). The tree is drawn to scale , with branch lengths calculated using the average pathway method  and are in the units of the number of changes over the whole sequence. The analysis involved 36 nucleotide sequences. All positions containing gaps and missing data were eliminated. There were a total of 497 positions in the final dataset. Evolutionary analyses were conducted in MEGA7. Supplement: Blue strains – strains isolated from water sources; Black strains – strains isolated from cave sources and outgroup; Green & bold strains – strains isolated from Badzheyskaya cave; Gray & bold strains – strains isolated from Okhotnichya cave.
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Figure S3. Maximum Parsimony analysis of Nocardiopsis taxa 
The evolutionary history was inferred using the Maximum Parsimony method. Tree #2 out of 2 most parsimonious trees (length = 187) is shown. The consistency index is ( 0.656250), the retention index is ( 0.828125), and the composite index is 0.730699 ( 0.543457) for all sites and parsimony-informative sites (in parentheses). The percentage of replicate trees in which the associated taxa clustered together in the bootstrap test (1000 replicates) are shown next to the branches. The MP tree was obtained using the Subtree-Pruning-Regrafting (SPR) algorithm with search level 1 in which the initial trees were obtained by the random addition of sequences (10 replicates). The tree is drawn to scale, with branch lengths calculated using the average pathway method and are in the units of the number of changes over the whole sequence. The analysis involved 30 nucleotide sequences. All positions containing gaps and missing data were eliminated. There were a total of 502 positions in the final dataset. Evolutionary analyses were conducted in MEGA7.  Supplement: Blue strains – strains isolated from water sources; Black strains – strains isolated from cave sources and outgroup; Green & bold strains – strains isolated from Badzheyskaya cave; Gray & bold strains – strains isolated from Okhotnichya cave.
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Table S1 Actinobacteria strains isolated from water of underground lakes in Badzheyskaya and Okhotnichya caves and characterized by Ez Taxon database.
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Table S2 Antibiotic activity of the biomass and culture liquid extracts of culturable actinobacteria grown in NL-19 medium
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*Disk diameter – 5 mm
->number – bacteriostatic activity
Number – diameter of inhibition zone (mm)


Table S3 Antibiotic activity of biomass and culture liquid extracts of culturable actinobacteria grown in ISP2 medium
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*Disk diameter – 5 mm
->number – bacteriostatic activity
Number – diameter of inhibition zone (mm)


Table S4 Antibiotic activity of biomass and culture liquid extracts of culturable actinobacteria grown in SGG medium
[image: ]
*Disk diameter – 5 mm
->number – bacteriostatic activity
Number – diameter of inhibition zone (mm)



Table  S5 Antibiotic activity of biomass and culture liquid extracts of culturable actinobacteria grown in Minimal medium 
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*Disk diameter – 5 mm
->number – bacteriostatic activity
Number – diameter of inhibition zone (mm)



Table S6 Summe and distribution of fatty acid composition of Streptomyces and Nocardia strains isolated from underground lakes
[image: ]
Legend: CL – cultural liquid extract; BM – biomass extract.
The values mean the percent of mentioned fatty acid from total amount of fatty acids composition
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Cave Strain Top-hit taxon Top-hit strains Similarity (%) Diff/total nt

Streptomyces sp. IB2014I88-1 Streptomyces setonii NRRL ISP-5322(T) 99.65 2/579

Streptomyces sp. IB2014I88-2HS Streptomyces atratus NRRL B-16927(T) 99.74 3/1150

Streptomyces sp. IB2014I88-2 Streptomyces yanii NBRC 14669(T) 99.91 1/1150

Streptomyces sp. IB2014I88-3HS Streptomyces luridiscabiei NRRL B-24455(T) 98.99 6/592

Streptomyces sp. IB2014I88-3  Streptomyces pratensis ch24(T) 99.16 5/595

Streptomyces sp. IB2014I88-4HS Streptomyces scabiei NRRL B-16523(T)  98.81 7/590

Streptomyces sp. IB2014I88-4  Streptomyces ossamyceticus NRRL B-3822(T) 98.47 9/590

Streptomyces sp. IB2014I88-6HS Streptomyces lunaelactis MM109(T) 98.31 10/593

Streptomyces sp. IB2014I88-6  Streptomyces griseocarneus NRRL B-24281(T) 99.15 5/587

Streptomyces sp. IB2014I88-7 Streptomyces pratensis ch24(T) 97.3 30/1111

Streptomyces sp. IB2014I88-8 Streptomyces setonii NRRL ISP-5322(T) 99.61 2/512

Nocardia sp. IB2014I88-1HS Nocardia salmonicida NBRC 13393(T) 98.14 11/592

Nocardia sp. IB2014I79-1 Nocardia salmonicida NBRC 13393(T) 98.3 10/587

Nocardia sp. IB2014I79-2HS Nocardia ignorata NBRC 108230(T) 98.63 8/586

Nocardia sp. IB2014I79-3HS Nocardia salmonicida NBRC 13393(T) 94.96 31/615

Nocardia sp. IB2014I79-4 Nocardia salmonicida NBRC 13393(T) 96.63 20/594

Nocardiopsis sp. IB2014I79-5

Nocardiopsis dassonvillei 

subsp. albirubida

NBRC 13392(T) 99.49 3/590
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Okhotnichya
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