
 .in Saudi Arabia screening isolatesbacterial producing -Sites of protease Supplementary Table S1. 

Isolate 
No. 

Source Isolate 
No. 

Source Isolate 
No. 

Source Isolate 
No. 

Source Isolate 
No. 

Source Isolate 
No. 

Source Isolate 
No. 

Source 

1 Saihat 
farm 1 

21 Anak 41 Riyadh 61 Saihat farm 
2 

81 Dammam 
Farm 

101 Khobar  121 Saihat 
farm 3 

2 Saihat 
farm 1 

22 Anak 42 Riyadh 62 Saihat farm 
2 

82 Dammam 
Farm 

102 Taif 122 Saihat 
farm 3 

3 Saihat 
farm 1 

23 Anak 43 Riyadh 63 Saihat farm 
2 

83 Dammam 
Farm 

103 Taif 123 Saihat 
farm 3 

4 Saihat 
farm 1 

24 Anak 44 Riyadh 64 Saihat farm 
2 

84 Dammam 
Farm 

104 Taif 124 Saihat 
farm 3 

5 Saihat 
farm 1 

25 Anak 45 Riyadh 65 Saihat farm 
2 

85 Dammam 
Farm 

105 Taif 125 Saihat 
farm 3 

6 Saihat 
farm 1 

26 Anak 46 Riyadh 66 Saihat farm 
2 

86 Dammam 
Farm 

106 Taif 126 Saihat 
farm 3 

7 Saihat 
farm 1 

27 Anak 47 Riyadh 67 Saihat farm 
2 

87 Dammam 
Farm 

107 Taif 127 Saihat 
farm 3 

8 Saihat 
farm 1 

28 Anak 48 Riyadh 68 Saihat farm 
2 

88 Dammam 
Farm 

108 Taif 128 Saihat 
farm 3 

9 Saihat 
farm 1 

29 Anak 49 Riyadh 69 Saihat farm 
2 

89 Dammam 
Farm 

109 Taif 129 Saihat 
farm 3 

10 Saihat 
farm 1 

30 Anak 50 Riyadh 70 Saihat farm 
2 

90 Dammam 
Farm 

110 Taif 130 Saihat 
farm 3 

11 Jubail 31 Riyadh 51 Mecca 71 Saihat farm 
2 

91 Khobar 111  
  

12 Jubail 32 Riyadh 52 Mecca 72 Saihat farm 
2 

92 Khobar 112  
  

13 Jubail 33 Riyadh 53 Mecca 73 Saihat farm 
2 

93 Khobar 113  
  

14 Jubail 34 Riyadh 54 Mecca 74 Saihat farm 
2 

94 Khobar 114  
  

15 Jubail 35 Riyadh 55 Mecca 75 Saihat farm 
2 

95 Khobar 115 Taif 
  

16 Jubail 36 Riyadh 56 Mecca 76 Dammam 
Farm 

96 Khobar 116 Mecca 
farm 

  

17 Jubail 37 Riyadh 57 Mecca 77 Dammam 
Farm 

97 Khobar 117 Mecca 
farm 

  



18 Jubail 38 Riyadh 58 Mecca 78 Dammam 
Farm 

98 Khobar 118 Mecca 
farm 

  

19 Jubail 39 Riyadh 59 Mecca 79 Dammam 
Farm 

99 Khobar 119 Mecca 
farm 

  

20 Jubail 40 Riyadh 60 Mecca 80 Dammam 
Farm 

100 Khobar 120 Saihat 
farm 3  

  

 

 

 

 

 

 

 

 

 

 

  



.in Saudi Arabia producing bacteria–seven alkaline protease-Sites of thirty Supplementary Table S2. 

Isolate 
number 

sites Soil type 

4 Saihat farm 1 Cultivated soil 
9 Saihat farm 1 Cultivated soil 
17 Jubail Non cultivated soil 
24 Anak Cultivated soil 
27 Anak Cultivated soil 
31 Riyadh Non cultivated soil 
37 Riyadh Non cultivated soil 
38 Riyadh Non cultivated soil 
39 Riyadh Non cultivated soil 
40 Riyadh Non cultivated soil 
41 Riyadh Non cultivated soil 
49 Riyadh Non cultivated soil 
64 Saihat farm 2 Cultivated soil 
67 Saihat farm 2 Cultivated soil 
68 Saihat farm 2 Cultivated soil 
70 Saihat farm 2 Cultivated soil 
74 Saihat farm 2 Cultivated soil 
75 Saihat farm 2 Cultivated soil 
77 Dammam Farm Cultivated soil 

80 Dammam Farm Cultivated soil 
81 Dammam Farm Cultivated soil 
82 Dammam Farm Cultivated soil 
84 Dammam Farm Cultivated soil 
95 Khobar Garden 
106 Taif Cultivated soil 
107 Taif Cultivated soil 
108 Taif Cultivated soil 
109 Taif Cultivated soil 
115 Taif Cultivated soil 



116 Mecca farm Cultivated soil 
117 Mecca farm Cultivated soil 
118 Mecca farm Cultivated soil 
119 Mecca farm Cultivated soil 
122 Saihat farm 3 Cultivated soil 
124 Saihat farm 3 Cultivated soil 
125 Saihat farm 3 Cultivated soil 
126 Saihat farm 3 Cultivated soil 

 

 

  



Supplementary Table S3. Estimates of Evolutionary Divergence between Sequences of strain Bacillus sp. Mar64 using 16SrDNA gene and reference sequences using the 
Maximum Composite Likelihood model through MEGA11. 

 

Qu
ery
_of
_M
ar6
4 

Bacill
us_cer
eus|A
TCC_
14579 

Bacill
us_wie
dmann
ii|FSL
_W8-
0169 

Bacillu
s_para
mycoid
es|NH2
4A2 

Bacill
us_pa
ranthr
acis|
Mn5 

Baci
llus
_alb
us|N
35-
10-2 

Bac
illus
_lut
i|T
D41 

Bacil
lus_n
itrati
redu
cens 

Baci
llus_
tropi
cus|
N24 

Bacill
us_pr
oteoly
ticus|
TD42 

Bacil
lus_f
ungo
rum|
17-
SMS
-01 

Bacillus
_anthra
cis|Ame
s|AE01
6879 

Bacill
us_to
yone
nsis|
BCT-
7112 

Bacil
lus_
mobil
is|07
11P9
-1 

Bacil
lus_p
acific
us|E
B422 

Bacillus
_pseudo
mycoide
s|DSM_
12442 

Bacill
us_my
coides|
DSM_
2048 

Bacillu
s_cytot
oxicus|
NVH_
391-98 

Rossell
omorea
_oryza
ecortici
s|R1 

Bacil
lus_a
cidic
ola|1
05-2 

Sutcliff
iella_ha
lmapala
|DSM_
8723 

Bacillu
s_tians
henii|Y
IM_M1
3235 

Rossello
morea_
marisfla
vi|JCM_
11544 

Margali
tia_shac
kletonii|
LMG_1
8435 

Gottfri
edia_ac
idiceler
is|CBD
_119 

Bacill
us_co
ahuil
ensis|
m4-4 

Priesti
a_flex
a|NB
RC_1
5715 

Sutcliff
iella_c
ohnii|N
BRC_1
5565 

Gottfri
edia_s
olisilv
ae|NE
AU-
cbsb5 

Sutcli
ffiella
_caten
ulatus|
18C 

Bacill
us_spo
ngiae|
135PI
L107-
10 

Query_o
f_Mar64  

0.0012
69140

7 

0.0012
69140

7 
0.0012

691407 

0.001
2691
407 

0.00
126
914
07 

0.0
012
691
407 

0.00
1269
1407 

0.00
1269
1407 

0.001
36352

68 

0.00
1391
4234 

0.00136
35268 

0.001
7423
761 

0.001
7423
761 

0.001
7423
761 

0.00257
06123 

0.0023
91598

8 

0.0052
71452

6 
0.0081

188145 

0.01
0123
9680 

0.0089
685062 

0.0089
152859 

0.00960
41648 

0.00994
45067 

0.0097
743600 

0.009
2253
982 

0.009
27352

53 
0.0097

328734 

0.010
12990

72 

0.009
74102

60 

0.0104
01441

1 
Bacillus
_cereus|
ATCC_
14579 

0.0
022
622
992  

0.0008
90667

9 
0.0008

289911 

0.000
6170
610 

0.00
067
454
84 

0.0
006
745
484 

0.00
0617
0610 

0.00
0954
0652 

0.001
07306

59 

0.00
1182
1633 

0.00088
93450 

0.001
4286
363 

0.001
3025
992 

0.001
3045
203 

0.00171
21472 

0.0020
64092

9 

0.0046
81528

2 
0.0081

752984 

0.00
9943
0921 

0.0085
141312 

0.0086
320933 

0.00943
99304 

0.01001
12458 

0.0099
653342 

0.009
2617
502 

0.008
77717

43 
0.0093

265934 

0.010
24642

69 

0.009
73139

82 

0.0109
68735

6 
Bacillus
_wiedm
annii|FS
L_W8-
0169 

0.0
022
622
992 

0.0013
58440

7  
0.0009

540652 

0.001
1179
271 

0.00
055
240
30 

0.0
005
524
030 

0.00
1117
9271 

0.00
0828
9911 

0.000
64231

69 

0.00
0616
9531 

0.00126
71024 

0.001
1789
289 

0.001
3045
203 

0.001
3025
992 

0.00201
40067 

0.0017
87940

7 

0.0048
32839

5 
0.0081

752984 

0.00
9998
9732 

0.0085
893617 

0.0087
045735 

0.00947
75590 

0.01004
46338 

0.0102
290782 

0.009
2067
506 

0.008
65977

75 
0.0094

359585 

0.010
50325

13 

0.009
83784

55 

0.0110
21955

8 
Bacillus
_paramy
coides|N
H24A2 

0.0
022
622
992 

0.0013
59143

7 

0.0013
58440

7  

0.000
5524
030 

0.00
111
792
71 

0.0
011
179
271 

0.00
0552
4030 

0.00
0890
6679 

0.001
12522

37 

0.00
1171
3729 

0.00084
70789 

0.001
5417
118 

0.001
6499
619 

0.001
4123
722 

0.00188
95007 

0.0021
27054

3 

0.0044
77042

2 
0.0080

080116 

0.00
9767
6595 

0.0083
774830 

0.0085
269583 

0.00929
53891 

0.00981
06494 

0.0099
515495 

0.009
0841
492 

0.008
55982

41 
0.0091

698147 

0.010
23767

19 

0.009
57868

96 

0.0107
93737

8 
Bacillus
_paranth
racis|Mn
5 

0.0
022
622
992 

0.0006
79018

2 

0.0020
39323

3 
0.0006

790182  

0.00
095
406
52 

0.0
009
540
652 

0.00
0000
0000 

0.00
0674
5484 

0.001
26710

24 

0.00
1357
5657 

0.00064
23169 

0.001
6499
619 

0.001
5417
118 

0.001
5192
176 

0.00166
24990 

0.0022
39767

3 

0.0044
77042

2 
0.0080

080116 

0.00
9767
6595 

0.0083
774830 

0.0085
269583 

0.00929
53891 

0.00981
06494 

0.0098
175997 

0.009
0841
492 

0.008
66741

73 
0.0091

698147 

0.010
09275

16 

0.009
57868

96 

0.0107
93737

8 

Bacillus
_albus|N
35-10-2 

0.0
022
622
992 

0.0006
78667

3 

0.0006
79018

2 
0.0020

393233 

0.001
3584
407  

0.0
000
000
000 

0.00
0954
0652 

0.00
0617
0610 

0.000
84707

89 

0.00
0903
7289 

0.00112
52237 

0.001
3045
203 

0.001
1789
289 

0.001
4286
363 

0.00179
35962 

0.0019
11536

3 

0.0048
32839

5 
0.0081

752984 

0.00
9998
9732 

0.0085
893617 

0.0087
045735 

0.00947
75590 

0.01004
46338 

0.0100
971107 

0.009
2067
506 

0.008
76419

09 
0.0094

359585 

0.010
36038

36 

0.009
83784

55 

0.0110
21955

8 

Bacillus
_luti|TD
41 

0.0
022
622
992 

0.0006
78667

3 

0.0006
79018

2 
0.0020

393233 

0.001
3584
407 

0.00
000
000
00  

0.00
0954
0652 

0.00
0617
0610 

0.000
84707

89 

0.00
0903
7289 

0.00112
52237 

0.001
3045
203 

0.001
1789
289 

0.001
4286
363 

0.00179
35962 

0.0019
11536

3 

0.0048
32839

5 
0.0081

752984 

0.00
9998
9732 

0.0085
893617 

0.0087
045735 

0.00947
75590 

0.01004
46338 

0.0100
971107 

0.009
2067
506 

0.008
76419

09 
0.0094

359585 

0.010
36038

36 

0.009
83784

55 

0.0110
21955

8 

Bacillus
_nitratir
educens 

0.0
022
622
992 

0.0006
79018

2 

0.0020
39323

3 
0.0006

790182 

0.000
0000
000 

0.00
135
844
07 

0.0
013
584
407  

0.00
0674
5484 

0.001
26710

24 

0.00
1357
5657 

0.00064
23169 

0.001
6499
619 

0.001
5417
118 

0.001
5192
176 

0.00166
24990 

0.0022
39767

3 

0.0044
77042

2 
0.0080

080116 

0.00
9767
6595 

0.0083
774830 

0.0085
269583 

0.00929
53891 

0.00981
06494 

0.0098
175997 

0.009
0841
492 

0.008
66741

73 
0.0091

698147 

0.010
09275

16 

0.009
57868

96 

0.0107
93737

8 

Bacillus
_tropicu
s|N24 

0.0
022
622
992 

0.0013
58440

7 

0.0013
59143

7 
0.0013

584407 

0.000
6786
673 

0.00
067
901
82 

0.0
006
790
182 

0.00
0678
6673  

0.001
04744

88 

0.00
1089
7015 

0.00090
17914 

0.001
5192
176 

0.001
4123
722 

0.001
6499
619 

0.00172
49835 

0.0020
82071

2 

0.0046
26449

3 
0.0080

080116 

0.00
9820
1441 

0.0084
488357 

0.0085
955636 

0.00932
91191 

0.00984
02440 

0.0099
469907 

0.009
0328
339 

0.008
65894

57 
0.0092

761989 

0.010
20415

53 

0.009
68206

13 

0.0108
43132

2 
Bacillus
_proteol
yticus|T
D42 

0.0
030
173
967 

0.0020
38268

0 

0.0006
78667

3 
0.0020

382680 

0.002
7199
085 

0.00
135
844
07 

0.0
013
584
407 

0.00
2719
9085 

0.00
2039
3233  

0.00
0915
0076 

0.00111
79271 

0.001
3188
632 

0.001
4319
753 

0.001
4110
683 

0.00201
43278 

0.0015
58079

7 

0.0048
62456

7 
0.0081

752984 

0.00
9944
0056 

0.0086
038286 

0.0086
782127 

0.00945
23679 

0.01003
39273 

0.0102
156617 

0.009
2041
414 

0.008
64085

64 
0.0094

789080 

0.010
49744

34 

0.009
89479

60 

0.0110
20183

7 
Bacillus
_fungor
um|17-
SMS-01 

0.0
030
191
318 

0.0020
39323

3 

0.0006
79018

2 
0.0020

393233 

0.002
7213
181 

0.00
135
914
37 

0.0
013
591
437 

0.00
2721
3181 

0.00
2040
3797 

0.001
35844

07  
0.00149

79864 

0.001
2467
439 

0.001
4135
197 

0.001
3978
508 

0.00216
45324 

0.0019
26660

5 

0.0047
83883

7 
0.0080

966997 

0.00
9902
8159 

0.0085
104905 

0.0088
046236 

0.00940
33796 

0.00995
22410 

0.0102
290782 

0.009
2512
597 

0.008
66021

99 
0.0094

348357 

0.010
50110

14 

0.009
78866

42 

0.0109
39166

9 
Bacillus
_anthrac
is|Ames|
AE0168
79 

0.0
030
173
967 

0.0013
58440

7 

0.0027
19908

5 
0.0013

584407 

0.000
6786
673 

0.00
203
826
80 

0.0
020
382
680 

0.00
0678
6673 

0.00
1357
7384 

0.002
03932

33 

0.00
3402
6630  

0.001
7360
319 

0.001
6337
009 

0.001
6292
356 

0.00168
02727 

0.0020
74386

4 

0.0045
15648

5 
0.0080

080116 

0.00
9714
8902 

0.0083
880505 

0.0084
958796 

0.00927
33448 

0.00980
31089 

0.0098
071530 

0.009
0782
702 

0.008
64482

19 
0.0092

102517 

0.010
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56 

0.009
63343

85 

0.0107
88633

8 
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0.0
037
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2 

0.0020
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0 
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0.004
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514 

0.00
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033
19 

0.0
027
203
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0.00
4085
0514 

0.00
3403
1932 

0.002
71892

32 

0.00
2720
3319 

0.00476
73169  

0.000
5524
030 

0.000
6745
484 

0.00233
72317 

0.0021
80289

0 

0.0049
09521

6 
0.0081

752984 

0.00
9830
0471 

0.0087
445339 

0.0088
236857 

0.00941
30383 

0.01010
00967 

0.0101
195670 

0.009
2101
110 

0.009
02461

31 
0.0094

053661 

0.010
60010

48 

0.009
79074

76 

0.0108
24134

5 
Bacillus
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1 

0.0
037
751
646 

0.0027
18923

2 

0.0027
20331

9 
0.0040

850514 

0.003
4014
292 

0.00
203
858
50 

0.0
020
385
850 

0.00
3401
4292 

0.00
2720
3319 

0.003
40142

92 

0.00
3403
1932 

0.00408
29330 

0.000
6790
182  

0.000
8906
679 

0.00214
83899 

0.0022
84119

3 

0.0049
09521

6 
0.0081

752984 

0.00
9830
0471 

0.0087
445339 

0.0088
236857 

0.00941
30383 

0.01010
00967 

0.0099
886300 

0.009
2101
110 

0.009
12533

35 
0.0094

053661 

0.010
45640

45 

0.009
79074

76 

0.0108
24134

5 
Bacillus
_pacific
us|EB42
2 

0.0
037
751
646 

0.0027
20331

9 

0.0027
18923

2 
0.0027

203319 

0.003
4031
932 

0.00
340
142
92 

0.0
034
014
292 

0.00
3403
1932 

0.00
4085
0514 

0.003
39966

71 

0.00
3401
4292 

0.00408
50514 

0.000
6786
673 

0.001
3584
407  

0.00230
15522 

0.0022
74665

2 

0.0047
55198

6 
0.0081

752984 

0.00
9776
0636 

0.0086
718106 

0.0087
537401 

0.00938
02280 

0.01006
23066 

0.0099
852065 

0.009
2648
135 

0.009
02547

32 
0.0092

892569 

0.010
48808

36 

0.009
67746

27 

0.0107
73249

6 
Bacillus
_pseudo
mycoide
s|DSM_
12442 

0.0
060
542
957 

0.0040
87172

0 

0.0054
55656

6 
0.0040

871720 

0.003
4031
932 

0.00
476
979
28 

0.0
047
697
928 

0.00
3403
1932 

0.00
4085
0514 

0.006
13945

10 

0.00
6142
6459 

0.00408
50514 

0.007
5133
550 

0.006
8247
217 

0.006
8282
755  

0.0028
00816

0 

0.0041
52416

1 
0.0075

414613 

0.00
9519
4976 

0.0083
904432 

0.0085
480270 

0.00903
86857 

0.00955
42234 

0.0097
034680 

0.008
8859
716 

0.008
56143

88 
0.0090

256694 

0.009
94491

64 

0.009
48794

96 

0.0104
92180

4 
Bacillus
_mycoid
es|DSM
_2048 

0.0
068
051
005 

0.0054
46882

1 

0.0040
80608

2 
0.0054

468821 

0.006
1327
566 

0.00
476
459
97 

0.0
047
645
997 

0.00
6132
7566 

0.00
5449
7108 

0.003
39949

34 

0.00
4764
5997 

0.00544
97108 

0.006
1305
284 

0.006
8172
754 

0.006
8137
330 

0.00957
05665  

0.0053
07180

6 
0.0083

865474 

0.01
0542
1301 

0.0093
061034 

0.0090
863911 

0.00986
61168 

0.01062
83921 

0.0103
708827 

0.009
7791
584 

0.008
49272

33 
0.0096

964374 

0.010
64196

65 

0.010
10386

77 

0.0110
89957

9 
Bacillus
_cytotox
icus|NV
H_391-
98 

0.0
229
604
639 

0.0199
75287

5 

0.0206
70341

4 
0.0192

705010 

0.019
2705
010 

0.02
067
034
14 

0.0
206
703
414 

0.01
9270
5010 

0.01
9964
7641 

0.021
36581

55 

0.01
9964
7641 

0.01996
47641 

0.021
3579
313 

0.021
3579
313 

0.020
6627
176 

0.01717
84786 

0.0234
62208

9  
0.0094

725281 

0.00
9674
3208 

0.0089
597395 

0.0093
053250 

0.00983
92331 

0.00880
58274 

0.0093
488532 

0.010
3792
089 

0.009
21562

61 
0.0083

112142 

0.009
57645

11 

0.008
68498

40 

0.0098
22414

0 
Rossello
morea_o
ryzaecor
ticis|R1 

0.0
367
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60525

7 
0.0390
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5 

0.0
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0.047
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0.04655
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0.04
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892964 
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8370
025 

0.05096
21165 

0.0553
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0.05
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0.0465
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0.054
79619

46 
0.0452

113090  

0.009
05905

25 

0.0099
43498

9 
Sutcliffi
ella_cate
nulatus|1
8C 

0.0
485
752
675 

0.0509
65630

5 

0.0516
99828

6 
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