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Figure S1. Caatinga biome, Mossoró district (A), Rio Grande do Norte state, near Areia Branca 

saltworks (B), coordinates 4 57´22´´S- 37 08´13´´W. (C) Plant of native species Blutaparon 

portulacoides, popularly known as Succulent. (D-E) Spergularia sp., known as Pirristio. (F) 

Halotolerant isolates. Images courtesy of the Environmental Microbiology Laboratory (Embrapa) 
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Figure 1 S2. Screening of polyhydroxyalkanoates-producing bacteria by Sudan Black B staining 

method. Mineral salts solid media supplemented with 1% glucose. Incubation time 72 hours. 

Positive control (C+) Pseudomonas sp. LFM 046, negative control (C-) Pseudomonas sp. LFM 461. 

The arrows indicate selected isolates as potential PHA producers. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Figure S3.  Screening of exopolysaccharides-producing bacteria. Translucent colonies, potentially 

producing EPS (A and B).  Confirmation of EPS production by mixture of colonies in 

ethanol (C). 
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Figure S4. Identification of phaC gene subunit in the genome of the Bacillus filamentosus hbe603 

strain using the KEEG database. 

 

 



 

Figure S5 Protein blast of the PhaC subunit found in Bacillus filamentosus hbe603 strain using the 

GenomeNet Bioinformatics Tools (Kyoto University Bioinformatics Center) 

 

 

 

 

 

 

 

 

 

 

 

 

Aneurinibacillus soli 

B. mycoides ATCC 6462 

B. mycoides WSBC 10204 

Aneurinibacillus sp. XH2 

B. megaterium ATCC 14581 

B. megaterium QM B1551 

B. megaterium DSM 319 

B. megaterium WSH-002 

B. flexus KLBMP 4941 

B. filamentosus hbe603 



Table S1 

Composition of the culture media used in the study for the production of biopolymers.  

Culture Media Composition g/L 

MSM 

Na2HPO4 3.5 

KH2PO4 1.5 

(NH4)2SO4 1.0 

MgSO4·7H2O 0.2 

CaCl2·2H2O 0.01 

Fe (III)NH4-citrate 0.06 

1 ml trace elements solution 

containing (g/l):  

H3BO3 0.3 

CoCl2·6H2O 0.2 

ZnSO4·7H2O 0.1 

MnCl2·4H2O 0.03 

NaMoO4·2H2O 0.03 

NiCl2·6H2O 0.02 

CuSO4·5H2O 0.01 

   

EPS-M 

Saccharose 100 

Yeast extract 20 

K2HPO4 15 

MgSO4·7H2O 0.2 

MnSO4 0.015 

FeSO4 0.015 

CaCl2·2H2O 0.03 

NaCl 0.015 

   

HA-M 

Saccharose 100 

Yeast extract 20 

K2HPO4 15 

MgSO4·7H2O 0.2 

MnSO4 0.015 

FeSO4 0.015 

CaCl2·2H2O 0.03 

NaCl 0.015 

 

 

 

 

 

 

 

 



 

Table S2  

16S rRNA sequence analysis of the isolates from rhizosphere of a saline region, Areia Branca 

saltworks of the caatinga biome. 

Strain 

Number of 

nucleotides 

(bp) 

Closed type strain 

 (% similarity)  
Acession number 

Sac1* 1405 Bacillus paralicheniformis KJ-16T (99,9)  MT479139 

Sac7* 1408 Bacillus paralicheniformis KJ-16T (99,8) MT479140 

Sac9* 1411 Bacillus paralicheniformis KJ-16T (99,9)  MT479141 

Sac33** 1294 Bacillus filamentosus SGD-14T (100) MT479148 

Sac34** 1331 Bacillus filamentosus SGD-14T (100)  MT479149 

Sac36** 1228 Exiguobacterium aestuarii TF-16T (99,5)  MT479150 

Sac41** 1198 Bacillus filamentosus SGD-14T (99,4)  MT479153 

Sac44** 1350 Bacillus paralicheniformis KJ-16T (99,9)  MT479154 

Sac54* 1259 Curtobacterium oceanosedimentum ATCC 31317T (98,7)  MT479157 

Sac58** 1209 Curtobacterium citreum DSM 20528T (99,6)  MT479158 

Sac64** 1385 Bacillus paralicheniformis KJ-16T (99,8)  MT479160 

Sac65** 1185 Pseudomonas alcaliphila JCM 10630T (97,4)  MT479161 

Sac66** 1342 Bacillus filamentosus SGD-14T (99,8)  MT479162 

Sac76** 1124 Bacillus filamentosus SGD-14T (100)  MT479163 

Sac10* 1141 Bacillus salacetis SKP7-4T (99,3)  MT479142 

Sac16* 1187 Bacillus paralicheniformis KJ-16T (99,9)  MT479143 

Sac18* 1111 Bacillus paralicheniformis KJ-16T (99,5)  MT479144 

Sac22** 1203 Bacillus paralicheniformis KJ-16T (99,5)  MT479145 

Sac23** 1242 Bacillus filamentosus SGD-14T (100)  MT479146 

Sac24** 1203 Bacillus albus N35-10-2T (100)  MT479147 

Sac37** 1177 Curtobacterium citreum DSM 20528T (99,2) MT479151 

Sac38 ** 1199 Staphylococcus warneri ATCC 27836T (98,9)  MT479152 

Sac45** 1198 Bacillus haynesii NRRL B-41327T (97,4)  MT479155 

Sac51* 1124 Bacillus paralicheniformis KJ-16T (99,7)  MT479156 

Sac59** 1203 Staphylococcus warneri ATCC 27836T (100)  MT479159 
* Strains isolated from the rhizosphere of Spergularia sp plant 
**Strains isolated from the rhizosphere of Blutaparon portulacoides plant  

 

 

 

 

 

 

 

 



 

Table S3  

NaCl tolerance profile of bacterial strains isolated from Caatinga Biome. 

Genus Strains 
Range for growth 

NaCl (M) 

Bacillus Sac1, Sac7, Sac9, Sac10, Sac16, Sac18, 

Sac22, Sac23, Sac24, Sac33, Sac34, 

Sac41, Sac44, Sac45, Sac51, Sac64, 

Sac66, Sac76 

0.1-2.0 

Curtobacterium Sac37, Sac54, Sac58 
0.1-2.0 

Staphylococcus Sac38, Sac59 
0.1-2.0 

Pseudomonas Sac65 
0.1-2.0 

Exiguobacterium Sac36 0.1-1.0 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Table S4 

P(3HB) production from different carbon sources and different concentrations of NaCl (M) by two 

Bacillus filamentosus strains. Average and standard deviation of triplicate cultivation after 72 h. 

Isolates Carbon 

Source 

NaCl (M) CDW (g/l) P(3HB) (% 

CDW) 

P(3HB) (g/l) 

Sac33 

Glucose 

0 2.7±4.4 30.5±2.2 0.9±1.4 

0.6 2.4±3.6 17.6±0.9 0.4±0.4 

1.0 3.0±2.5 15.6±1.7 0.5±0.9 

2.0 1.1±0.0  1.5±2.6 0.0±0.0 

Xylose 

0 1.6±5.2 36.6±2.5 0.6±1.4 

0.6 1.6±1.3 16.9±0.6 0.3±0.2 

1.0 1.4±1.6 14.1±3.6 0.2±0.7 

2.0 1.2±0.3 0.1±0.1 0.0±0.0 

Glycerol 

0 1.8±1.8 21.7±4.6 0.4±0.4 

0.6 2.3±2.9 18.5±2.8 0.4±0.2 

1.0 2.1±4.4 17.0±0.4 0.4±0.6 

2.0 1.6±2.3 0.0±0.0 0.0±0.0 

Sac34 

Glucose 

0 3.1±0.4 27.7±2.7 0.8±0.9 

0.6 3.6±2.1 21.7±1.2 0.8±0.3 

1.0 4.2±1.2 8.7±1.2 0.4±0.6 

2.0 2.1±1.6 0.0±0.0 0.0±0.0 

Xylose 

0 2.0±1.8 27.0±2.0 0.5±0.4 

0.6 2.4±2.0 21.1±1.9 0.5±0.2 

1.0 2.1±0.1 14.2±1.4 0.3±0.2 

2.0 0.7±2.4 0.0±0.0 0.0±0.0 

Glycerol 

0 1.9±0.8 20.3±2.1 0.4±0.4 

0.6 2.1±2.9 14.8±1.4 0.3±0.8 

1.0 1.6±4.2 10.9±2.7 0.2±0.0 

2.0 1.6±2.5 0.0±0.0 0.0±0.0 

 

 

 

 

 

 

 

 

 

 

 

 



Table S5 

Quantification of Hyaluronic Acid (HA) using Alcian blue staining reaction. Average and standard 

deviation of triplicate cultivation after 7 days. 

* Positive control 

 

 

 

 

 

Code Strain Optical Density(540nm) HA (mg/L) 

ATCC 39920* Streptococcus equi subsp. 

Zooepidemicus  
0,171 ± 0,0 640,6 

Sac1 Bacillus paralicheniformis  0,214 ± 0,0 561,6 

Sac7 Bacillus paralicheniformis  0,300 ± 0,0 420,0 

Sac9 Bacillus paralicheniformis  0,171 ± 0,0 640,6 

Sac10 Bacillus salacetis  0,187 ± 0,0 610,6 

Sac16 Bacillus paralicheniformis  0,783 ± 0,0 34,2 

Sac18 Bacillus paralicheniformis  0,295 ± 0,0 426,4 

Sac22 Bacillus paralicheniformis  0,301 ± 0,0 418,5 

Sac23 Bacillus filamentosus  0,163 ± 0,0 655,6 

Sac24 Bacillus albus  0,266 ± 0,0 472,6 

Sac33 Bacillus filamentosus  0,159 ± 0,0 663,6 

Sac34 Bacillus filamentosus  0,177 ± 0,0 628,9 

Sac36 Exiguobacterium aestuarii  0,190 ± 0,0 603,5 

Sac37 Curtobacterium sp.  0,155 ± 0,0 671,4 

Sac38 Staphylococcus sp.  0,191 ± 0,0 601,6 

Sac41 Bacillus filamentosus  0,161 ± 0,0 658,2 

Sac44 Bacillus paralicheniformis  0,233 ± 0,0 527,0 

Sac45 Bacillus haynesii  0,799 ± 0,0 33,3 

Sac51 Bacillus paralicheniformis  0,805 ± 0,1 33,1 

Sac54 Curtobacterium sp.  0,131 ± 0,0 719,0 

Sac58 Curtobacterium citreum  0,163 ± 0,0 655,9 

Sac59 Staphylococcus warneri  0,152 ± 0,0 676,3 

Sac64 Bacillus paralicheniformis  0,173 ± 0,0 636,8 

Sac65 Pseudomonas sp.  0,206 ± 0,0 575,9 

Sac66 Bacillus filamentosus  0,173 ± 0,0 636,8 

Sac76 Bacillus filamentosus  0,311 ± 0,0 402,8 



Table S6 

Hyaluronic acid (HA) standard curve. Average and standard deviation of triplicate experiments. 

HA (mg/L) Optical Density(540nm) 

0 0,804 ± 0,0 

50 0,758 ± 0,1 

100 0,681 ± 0,0 

200 0,464 ± 0,0 

300 0,348 ± 0,0 

500 0,273 ± 0,0 

 

 


