Table 2. The highest 12 bioactive anti-methicillin resistant Staphylococcus aureus

MRSA-4656 ;ﬁsgf'
Isolate Soil Type Closest strain; Accession number | Similarity | (inhibition .
. (inhibition
zone in mm) .
zone in mm)
. Virgibacillus marismortui; NT-6;
-31-18-10° 0,
SB-31-18-10% | Salt Plain EU095647 97% 15
Bacillus subtilis;, AMM202;
-28-6-0° 1 ’ ’ 0,
SB-28-6-0% Salt Plain 4B092795 100% 0
SB-26-5-10% | Vegetation |Halobacillus sp. SB115_1; EU308338] 98% 30 0
SB-8-17-10% Salt Plain Unknown
SB-4-11-10% | Salt Plain Bacillus licheniformis; C32; 100% 30 0
DOI153070
. Virgibacillus salarius; AN-R37;
-4-13-10° 0,
SB-4-13-10% Salt Plain AB523705 99% 25 0
. Bacillus subtilis; D-39-25-2;
- -R-0N09, 4 4 0,
SB-14-8-0% Salt Plain AB190126 100% 25 0
SB-9S-6-T Salt flat Unknown
. Bacillus licheniformis strain OKF02;
SB-22S-3-T Vegetation ob KC969075. 1
. Halobacillus trueperi strain GSP062;
SB-EN6-1-H | Vegetation ob DOIS7162.]
SB-22S-1-T Vegetation Unknown
SB-19N-1-H | Vegetation | Bacillus sp. Zh168.gb|FJ851424.1|



owner
owner:



Table 1. Taxonomic affiliation of the bioactive isolates from the
GSP soils, soil type and results of bioactivity against the test

F= =T """ =" 7"T7 777 =7 " Tinhibition |

[ | | | [ Jone

: : : : : Inhibition ! (mm) :
I | Sample | I zone (mm) - against

Isolate Genus Phylum against

| | Type | | | | |
I I I I | MRSA- | viRSA-B-|
T Y R T E
s e SRR EERE S
| | | | | | |
I sB-31-12- 1 | | | | |
| 5% | Salt flat_ | Bacillus | Firmicutes| 115 | 0 |
| TTTTTT T T T T
| | | | | | |
I SB-31-19- | | Staphyloco | | |
| 5% | Saltflat | ccus | Firmicutes | 15 | 10 |
r T~ r——"""T""~""""T~"""T""=""71
| | | | | | |
I sSB-31-18-1 VWirgibacillul | | |
| _10% | Saltflat | s | Firmicutes | 15 | 20 |
r T~ r——"""T""~""""T~"""T""=""71
| | | | | | |
I sB-17-18- 1 | | | | |
| % | Salt flat | Bacillus | Firmicutes | 0 | 20 |
r—="T" L e D |
| | | | | | |
I SB-17-24- | I | | | |
I 10%_ 1 saltflat_| Bacillus | Firmicutes] 23 1 95 |
r—="T" L e D |
| | | | | | |
I sB-17-21-1 I | | | |
| _0% | Saltflat | Bacillus | Firmicutes | 0 | 105 |
r T~ rr=——""T""""""Tr~""—""T7T"""""71
| | | | | | |
I SB-17-27-1 | Brevibacilll | | |
| 0% | saltflat | us | Firmicutes | 0 | 10 |
r T~ r——"""T""~""""T~"""T""=""71
| | | | | | |
I sB-17-22- 1 I | | | |
| % | Salt flat | Bacillus. | Fi micutes | 0 | 10 |
r—="7T" I R D R
| | | | | | |
I SB-17-19- 1 I | | | |
| 10%__ | _Salt flat | Bacilius | Firmicutes | -0 | 125 _|
r I rBacterlal T Bacterlal r T :
1 SB-17-26- | I isolate I isolate I I I
I 10% | saltflat | | | 0 1 1 |
T T R TR A



| | | | | | |
| SB-27-15- | | |Proteobacte| | |
10% Vegetation | Halomonas ria 18.5 0
. s S L SR
| | | | | | |
| sB-27-14- | | IProteobactel | |
| 5% | Vegetation | Halomonas| ria | 185 | 13 |
| Y Y R R I R
| | | | | | |
I SB-27-18- | VVirgibacillul [ | |
I 10% |Veggtation| s | Firmicutes | 18 | 13 |
| Y Y R R I R
| | | | | | |
| sB-27-20- | IMarinococcl Actinobactel | |
| 10% | Veggtation | us | ria | 20 | 0 |
| D Y I I I R |
| | | | | | |
I SB-13-13- 1 |Halobacillul [ | |
I 10% | saltflat | s | Firmicutes | 1 | 0 |
| Y I I I R |
| | | | | | |
I SB-13-12- 1 |Halobacillul | | |
I 10% | satflat | s DFirmicutes! 115 1 o |
| Y I I I R |
| | | | | | |
I SB-13-11-1 [ | | | |
I 0% | saltflat | Bacittus | Firmicutes] 20 1 9 |
| Y I I I R |
| | | | | | |
I SB-13-18- | [ | | | |
I 5% | saltflat | Bacittus | Firmicutes | 115 1 11 |
| Y I I I R |
| | | | | | |
| SB-13-17- 1 | Brevibacilll | | |
| 5% | Saltflat | us | Firmicutes | 20 | 8 |
| Y I I I R |
| | | | | | |
I SB-13-10- | [ | | | |
I 0% | saltflat | Bacilius | Firmicutes | 1 Il o |
| Y I I I R |
| | | | | | |
I sB-13-6- | [ | | | |
| 5% | Saltflat | Bacillus | Firmicutes | 1 | 10 |
| Y I I I R |
| | | | | | |
I sB-28-5- | |Halobacillul | | |
| 0% | Saitflat | s | Firmicutes | 1 | 8 |
| Y I I I R |
| | | | | | |
| sB-28-4- | [ | | | |
| 0% | Saltflat | Bacillus | Firmicutes | 9 | 0 |
| Y I I I R |
| | | | | | |
I sB-28-7- | VWirgibacillul | | |
I 10% I satflat | s DFirmicutes] 135 1 g8 |
S S



| | I | | | |
| SB-28- 6— | | | |
0% Salt flat Bacillus | Firmicutes 0 20
I- + I— e e el
| | | |
|SB 28-6-2- I I | | | |
| 0% l Salt flat | Bacillus | Firmicutes | 0 1 175 |
r——"T"" I R
| | | | | | |
I SB-26-5- | |Halobacillul I | |
I _10%_ dvegetationl s _ I Firmicutes] 30 _ 1 _ o_ |
I-SB 26- 9—-:. :_Oceanobacl r T :
5% Vegetation illus Firmicutes 25 0 _
ity bty mhntnbely kntnley mlebalel Babadaby
| | | | | | |
I sB-30-10- 1 I | | | |
| 0% | Saltflat | Bacillus | Firmicutes | 18 | 0 |
rm T~ """ rr=——""T"""""T~""—""T7T""7"71
| | | | | | |
| | | | | | |
| | | | | | |
osossd b4 4
5% Salt flat Bacillus ) Firmicutes 14 0
it Sttty miebniel Stk lutalel Elalely
| | | | | | |
| SB-30-8- | IBacterial  IBacterial | | |
| 0% | Saltflat lisolate lisolate | 14 | 0 |
r T~ r——"""T""~""""T~"""T""=""71
| | | | | | |
I sB-12-12- 1 | Sediminibal | | |
| 0% | sSaltflat | cilius | Firmicutes | 15 | 0 |
r T~ r——"""T""~""""T~"""T""=""71
| | | | | | |
| SB-12-16- | IBacterial  IBacterial | | |
| 5% I Saltflat lisolate lisolate I 225 | 14 |
r T~ r——"""T""~""""T~"""T""=""71
| | | | | | |
I sSB-12-11-1 IBacterial IBacterial | | |
| 0% | Salt flat lisolate lisolate 1 215 | 15 |
r T~ r——"""T""~""""T~"""T""=""71
| | | | | | |
| | | | | | |
1SB-1-9-0%1 Saltflat | Ba cillus | Firmicutes | 9 | 0 |
r—"T"—""r" I R
| | | | | | |
| SB-1-13- | | Brevibacilll | | |
| 0% | saltflat | us | Firmicutes | 15 | 0 |
| I I I N I R |
| | | | | | |
I SB-1-14- | I | | | |
I 0% | saltflat | Bacitius | Firmicutes] 15 1 o |
r T~ r——"""T""~""""T~"""T""=""71
| | | | | | |
I SB-19-10- | IBacterial  IBacterial | | |
| _0% _ 1 Vegetation lisolate | _ bisolare _ 1 _0 _ 1 _165_ |



| | | | | | |
| | | | | | |
| SB-19-14- | IBacterial  IBacterial | | |
| 10% | Veggtation lisolate lisolate | 25 | 0 |
| I I I N I R |
| | | | | | |
I sB-29-7- | | | | | |
| 5% | Salt flat_ | Bacillus. | Firmicutes | 8.5 | 0 |
r——"T" I R
| | | | | | |
| SB-29-10- | |Halobacillul | | |
| _1(£A,_ | _Saﬁtkat_l =5 |F1rm1cutes| _12_ | __()__l
MsB29%- e T I
I 0% 1 sainat ! sacitius Firmicutes! 10 1 o 1
it bty il iy it Aty
| | | | | | |
I SB-8-17- I |Bacteria1 IBacter]a] I I I
I 10% | saltflat lisolate |1solate | 0 | 40 |
r——"T"~"""r - N I
| | | | | | |
| SB-8-18- | IBacterial  IBacterial | | |
| 0% | Saltflat lisolate |1solate | 25 | 0 |
r——"T""""r"" = B R |
| | | | | | |
I SB-15-11-1 | Brevibacilll I | |
I 0% _ 1 saitflat | _ws _ Firmicutes] 11 _ 1 o1
l'EB_—4-_7 -0% _l_ Salt ﬂ_at_iI:B_acLlhﬁ :|I:F irmicutes i_ 1 -1'r -0 _;
| | | | | | |
| SB-4-11- | | | | | |
I _10%_ | saltflat | Bacillus | Firmicutes| 30 _ 1 o 1
r——" =T I R
| | | | | | |
| SB-4-12- | I | | | |
| 5% | Salt flat_ | Bacillus | Firmicutes | 20 | 0 |
r——" I R
| | | | | | |
I SB-4-13- | VWirgibacillul | | |
I 10% | saltflat | s | Firmicutes | 25 | 0 |
| I I I N I R |
| | | | | | |
| SB-14-8- | I | | | |
| 0% | Salt flat_ | Bacillus | Firmicutes | 25 | 0 |
r—" TTTTTT T T T T
| | | | | | |
I SB-14-11-1 | | | | |
I 10% | saltflat | Baciltus | Firmicutes] 16 1 o |
r T~ r——"""T""~""""T~"""T""=""71
| | | | | | |
| sB-14-10- | |Halobacillul | | |
I 10% | saltflat | s | Firmicute | 15 | 0 |
r——"T"~"""r - N I
| | | | | | |
| SB-14-15- | |Halobacillul | | |
Lo 1 saitflae 15 VFirmiewtes] 20 1 _o |



| | | | | | |
| | | | | | |
| sB-21-12- 1 | IProteobactel | |
| 10% | Veggtation | Halomonaslria | 20 | 0 |
r T~ """ r——""T-""""""T~"""T""7"71
| | | | | | |
| sSB-21-13- 1 |Halobacillul | | |
| 10% | Veggtationl S | Firmicutes | 15 | 8.5 |
r T """ r——""T""""""T~"""T"""7"71
| | | | | | |
| SB-24-14- | | Cellulomonl Actinobactel | |
| 5% | Veggtation | as | ria | 11.5 | (0] |
r T """ r——""T""""""T~"""T""7"71
| | | | | | |
I SB-24-5- | |Halobacillul [ | |
I 10% | Veggtationl s | Firmicutes | 20 | 0 |
r T """ r——""T"""""T~"""T""7"71
| | | | | | |
| sB-24-12- | | IProteobactel | |
I 10% | Vegetation | Halomonas| ria | 10 | 0 |
| Y Y R R I R
| | | | | | |
| SB-24-4- | IMarinobactlProteobactel | |
| 5% | Vegetation | er | ria | 15 | 0 |
| Y Y R R I R
| | | | | | |
| sSB-24-11-1 IBacterial IBacterial | | |
| 10% | Veggtation lisolate lisolate | 25 | 0 |
| D Y I I I R |
| | | | | | |
| SB-24-8- | IBacterial IBacterial | | |
| 5% | Veggtation lisolate lisolate | 2 | 0 |
| D Y I I I R |
| | | | | | |
| | | | | | |
1SB-3-6-5%| Saltflat | Bacillus | Firmicutes | 2 Il o |
| Y I I I R |
| | | | | | |
I sB-3-11- | [ | | | |
I 5% | saltflat | Bacilius | Firmicutes | 1 Il o |
| Y I I I R |
| | | | | | |
| | | | | | |
1sB-3-5-0%1 Saltflat | Bacilius | Firmicutes | 2 | 0 |
| A I TT-"""T—""—"T"""71
| | | | | | |
| | | | | | |
1SB-3-9-0%l Saltflat | Bacillus | Firmicutes | 1 Il o |
| Y I I I R |
| | | | | | |
| | | | | | |
IsB-3.4-5%1 Saltflat | Bacillus | Firmicutes! 20 _ 1 _ o_ |
r -:. :A_/IicrocochActinobacte T :

SB-3-8-0%, Salt flat S ia 1 0 4
N i e



| | | | | |
| SB-25-9- | |Vlrglbaczllu| | | |

10% Vegetation Flrmlcute 11.5 0
P ) S p R St e
| | | | | | |
I sSB-5-4- | | | | | |
I 10% | salt flat | Bacillus |F1rm1cute I 115 | 9.5 |
| I I I N I R |
| | | | | | |
I SB-28-11-1 VVirgibacillul [ | |
I 10% | saltflat | s | Firmicutes | 18 | 14 |
r—"T~"""""r——"-7T" rTTTTTT T
| | | | | | |
I sB-28-10- | | | | | |
I 10% | salt flat | Bacillus | Firmicutes | 20 | 14 |
r—"T~"""""r——"-7T" rTTTTTT T
| | | | | | |
I sB-28-8- | VVirgibacillul [ | |
I _10%_ 1 saltflat | s DFirmicutes] 1651 _ 15 |
| I I I N I R |
| | | | | | |
I sB-28-4- | | | | | |
| 0% I sait ﬂat | Baczllu | Firmicutes | 12 | 0 |
| I I I N I R |
| | | | | | |
| | | | | | |
1SB-7-3-0%1 Saltflat | Bacilius | F Firmicut tes | 14 | 0 |
| I I I N I R |
| | | | | | |
| | | | | | |
I1SB-7-1-0%] | | | | |
| | | | | | |
I I Salt flat I Bacill I ut I 11 I 0 :

alt fla acillu irmicutes

e MmN
| | | | | | |
I SB-11-13-1 [ | | | |
| 0% | saitflat | Bacilius | Fi icutes | 15 | 0 |
| I I I N I R |
| | | | | | |
I SB-11-8- | | | | | |
| 5% | Salt flat_ | Bacillus | Firmicutes I 135 | 0 |
| rTTTTTT T
| | | | | | |
ISB-3-12-1-1 | Pseudomon | Proteobactel | |
| 0% | Saltflat | as | ria | 14 | 0 |
| I I I N I R |
| | | | | | |
| | | | | | |
I5B-3.9-0001 Salt flat__Bacitlus | Firmicutes| | _20 _ 1 _ o_ |
:-S - -10--:. Il_DaenibacillT r T :

0% Salt flat us Firmicutes 13 0 £
F—=—1t===""r—==1t="=="" =1t~
| | | | | | |
I sB-28S-2- | | | | | |
L _ T _ 1 saitflat 1 Bacitlus VFirmicutes! 11 _ 1 _11_ |



| | | | | | |
| | | | | | |
| SB-29S-1- | | Brevibacilll | | |
| T | Saltflat | us | Firmicutes | 1 | 1 |
| I I I N I R |
| | | | | | |
I SB-EN4-3-| | | | | |
| T | Vegetation | Bacillus. | Fi micutes | 9 | 1 |
r——=T" I R R I R
| | | | | | |
I SB-EN7-1-1 | | | | |
I _ 1 _ lvegetationl Bacilius | Firmicutes 11 _ 1 12 |
r Bacterial TBacterial I_ T |
| SB-95-6-T | Salt flat lisolate lisolate I 13 | 13 I
F===7T" B D e e |
| | | | | | |
| SB-ENg-1-1 IBacterial IBacterial | | |
| T | Salt flat |1solate lisolate | 9 | 9 |
| Y I I I R |
| | | | | | |
| SB-EN4-1- | IBacterial IBacterial | | |
| T | Vegetation lisolate lisolate | 1 | 10 |
r T """ r——""T"""""T~"""T""7"71
| | | | | | |
I SB-19N-2- 1 | Brevibacilll | | |
| T | Vegetation | us | Firmicutes | 9 | 9 |
| Y Y R R I R
| | | | | | |
I sSB-228-3- | [ | | | |
| T | Veg_tatlonl Bacillus | Firmicutes | 15 | 15 |
| I N rTTTTTT T
| | | | | | |
I sB-218-3- 1 | Brevibacilil | | |
| T | Veggtationl us | Firmicutes | 9 | 10 |
r—"T""""""r——"-7T" rTTTTTT T
| | | | | | |
I SB-EN6-1-1 |Halobacillul [ | |
| H | Vegetation | s | Firmicutes | 16 | 15 |
| D Y I I I R |
| | | | | | |
I sB-22S-1-1 IBacterial  IBacterial | | |
| T | Veggtation lisolate |1solate | 0 | 18 |
| Y Y I R I R |
| | | | | | |
I SB-EN2-2-1 [ | | | |
| H | Veg_tatlonl Baczllus | F1rm1cutes | 0 | 9 |
| i L
| | | | | | |
I sB-13S-1-1 | | | | |
| H | Salt ﬂat | Baczllus | Firmicutes | 0 | 9 |
| I I R R I R
| | | | | | |
| | |Halobacillul | | |
IsB-N5-1-Hl Salt flat | K | Firmicutes | 0 | 9 |
S A I S



| | |
SB-EN7-2- | | | |
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Genus Percentage

Bacillus

Staphylococcus Figure 2. Frequency of bioactive bacterial genera
Virgibacillus 7  obtained from the GSP soils, against methicillin
Brevibacterium 4

Halomonas 5

Halobacillus 12.8

Oceanobacilus [T
Sediminibacillus 2
Cellulomonas
Marinobacter
Micrococcus
Pseudomonas
Paenibacillus 2
Brevibacillus 3
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Figure 3. The highest 12-bioactive anti-methicillin resistant Staphylococcus aureus bacterial
isolates, and their anti-MRSA compound representing in clear zones in mm
@ |VIRSA-B-8-41-D-4 ERSA-4656



