dad@n8unadnurduiBoolnu
Copyright© by Chiang Mai University
All rights reserved

98



MANHIN D

gaseImIs@Imiunzideuye

A A

1. gasomsdmmsumnzidedlsenlunuaiice

1.1 61141515‘(’1%%@@(?]5 BG-11 (Stanier et al., 1971; Rippka et al., 1978)

NaNO, 1.5 N3y
K,HPO,+3H,0 0.04 N
MgS0,+7H,0 0.075 N3
CaCl,*2H,0 0.036 N3
Citric acid 0.006 N
Ferric ammonium citrate 0.006 N3
EDTA (disodium salt) 0.001 N5
Na,CO, 0.02 N3
Trace metal mix A5 1 Jaaans
H,CO, 0.00286 Ny
MnCl,+4H,0 0.00181 N3
ZnS0,*7H,0 0.00022 N3
Na,Mo0,*2H,0 0.00039 N3
CuSO0,*5H,0 0.000079 N3
CO(NO,),*6H,0 0.0000494 N3
Distilled water U501/510315)u 1000 Hanaans

a

o & ] &‘ 9 9 & [ A = [ 4
Ll"lll‘]J‘LlQCJJTLGH@I@EJ‘IGHWNGHQFITJ"IN@H]I@ NYUNHY 121 DIFKALKYT ATUAU 15 oun
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1.2 0IM1siaeu¥egas BG-11 UYsiwain luasn

Stock solotion

K,HPO, 10 mL/L 0.8 g/200 mL
MgSO,*7H,0 10 mL/L 0.15 g/200 mL
CaCl,*2H,0 10 mL/L 0.72 g/200 mL
Citric Acid*H,0O 10 mL/L 0.12 g/200 mL
Na,EDTA+2H,0 10 mL/L 0.12 g/200 mL
Na,CO, 10 mL/L 0.02 g/200 mL
BG-11 Trace Metals Solution 1 mL/L 0.4 g/200 mL
Sodium Thiosulfate Pentahydrate 1 mL/L 49.6 g/200 mL
Distilled water U511/331a 511 1000 Naaans

=

o L o A y g & o N a o s
uﬂﬂuWJH%@T@E&%W;JE]HW’JW@H% NOUKNN 121 DIAUHEAUBYT ANUAU 15 ﬂ@uﬂ

a
v

9
1 2 ~ dy dy = 9y
ADMITIUI UIU 15 UIN Iﬂﬂ'ﬁ]'lw']ilaﬂ\u%ﬂqmiuﬂgi%

o o dy dy y 9
a'lfﬂTULW']gLaENL(’])"EWNWHSU’E’]QIIGBEJ']IH

Lmﬂﬁﬁ‘ﬂsluﬁqa Cylindrospermopsis sp. C013 11a& Dolichospermum sp. C014

2. gASMISIHIVINZIALIDATIGY

2.1 Mineral salt medium (Ibranhim et al., 2013)

K,HPO, 1.8 Ay
KH,PO, Nl N Al
NH,C1 40 03y
MgSO,-7H,0 02 05N
Sodium chloride 0.1 N5
FeSO,-7H,0 001  n5u
Distilled water 1,000 yaaans

o a

= [ dy 9 9 = [ ~ = [ 4
i lileaingye Taoldwdotianuaule Nguwgd 121 osrusaidod aAnuau 15 Youa

K1)

Y
AU WU 15 UIN
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http://www.utex.org/mediaDetail.aspx?mediaID=179

2.2 Luria Bertani broth (Ishii et al., 2004)

Bacto - tryptone 10 11FRY
Bacto - yeast extract 5 N3N
NaCl 5 N
Distilled water 1,000 aaang

a

o L o XA y 9 & o d' a o s
illisainre Taeldwdeilannuaule Ngumngil 121 esruaaiFon aAuay 15 Jous

Y

v
AOANTI9NI YU 15 UIN

2.3 Luria Bertani Agar

Tryptone 10 n3u
Yeast extract 5 N5y
NaCl 5 n5u

L 4
Agar 1.5 wesimua
Distilled water 1000  Haaaas

a

o & ' dy 9 9 & o A = o 4
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MANHIN U

a

N o (% o Aa A %4 Qd
ﬁ1§!ﬂNﬁ1ﬂ§Uﬂ1ﬂuiﬂ§mﬁﬂu1ﬂ‘l.l'iﬁ‘nﬁ

Q

1. a13azan® A (Saito et al., 2002)
4-morpholine ethanesulfonic acid- 10.66 n3u

2-(N-morpholino) ethanesulfonic acid (MES)

Deionized water 400 yoaans
Ethanol 200 Upaans

(% < Aa aa
Ysu1Sunasgaiheldiilu 1,000 Taddas Ao dionized water
pH 5.5
ava18 MES 10.66 N5y 11 deionized water 311915 400 Hadans U5y pH 1iim1dy 5.5
9 g’/ a a aa o Y Y I A aa
A881302a19 KOH 9101 UIAY ethanol 200 Hadans Usudsuasganelvidlu 1,000 Naaans

Y . .
78 deionized water

2. @13aza18 B (Saito et al., 2002)
4-morpholine ethanesulfonic acid- 10.66 n3u

2-(N-morpholino) ethanesulfonic acid (MES)

Deionized water 500 ypaans
Sodium chloride (NaCl) 58.5 N5
Ethanol 200 Upaans

Ysuffinasgameliilu 1,000i083n5 @0 deionized water
pH 5.5
aza18 MES 10.66 n51114 deionized water 500 Hadan s 1Ay NaCl 58.5 N5 HaUa1TaZaY

9
Ty U5y pH 518D 5.5 deansazals KOH 1nUULAN ethanol 200 Hadans U5udsunag

I a aa
gameliilu 1,000 Taddns @20 deionized water
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3. Potassium hydroxide (KOH) Solution (1"]95}?7 wmsvlsu pH)
KOH 56

Deionized water 1,000
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MANHIN A

U A =)

=Y d o 4 = d
ﬂ1’5'3!ﬂ’fﬂ%‘i‘iﬂ1ﬂﬂuﬁﬂﬁiﬂvlﬂﬂ"llﬂﬂﬂuﬁ 16s rRNA

1. M3aNA genomic DNA ¥auAi3808 TIANamp Bacteria DNA Kit

wnzAsIEouLATEY (24-48 F2T219)
[
Tussaiteusznousyad (10,000 59U/MN, 4°C, 1 U13)
|
(@) buffer GA 200 uL UAe Iysozyme 180 uL a1 i laltad 37°C 30 w1
[
(#3) proteinase K 20 uL. Az buffer GB 220 uL. mas 1Edhdu si'lalisd 70°C 10 w1
[

DN (96-100%) 220 uL pay 1Ay Thumed (10,000 59UANH, 4°C, 1 W)

@ﬂﬁﬁiﬁr‘ spin column CB3 (14 2mL collection tube) TutnIog (12,000 ‘.;‘E}‘llf‘l—!ﬁ, 4°C, 30 FU)

H 1 1)
MUDANAING LAY buffer GD 500 uL 11 11liTnes

! = Lo o
193] buffer PW 600 pL W ldfusies uazmveaunai (Mmgen 1 391)

11 spin column CB3 lalunasn micro centrifuge 1#3] TE buffer 50-200 pL

=,

ildiyfgamgiivies 2-5 1f uazhliumes 12,000 seuaH 2 w1 1ildsh PCR se'ly)
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2. mainfSinaduiionale lnduSan 165 rRNA &y @8 Polymerase Chain Reaction

319N 13 drutlsznevlumsingnsegnla Tnawesdved BIOTAQ™ DNA polymerase

aauilszneu #311m5 (uL)
10x NH, reaction buffer 2.5
50 mM MgCl, solution 1.5
100 mM dNTP Mix 0.5
BIOTAQ 0.5
Primer 27F (10 uM) 1
Primer 1525R (10 uM) 1
DNA template 3
Distilled water 15
Usuassom 25
M319h 14 a1 F IS 15095 165 rRNA
Funou GLGH N
Pre denaturation 94 DR U ALTE 2 W
Denaturation 94 DIAUF AT 30 Ju0
Annealing 55 DaF LT ALTIE 30 3N
Extension 72 DA UFAIT 30 Ju0
Cycles 359901 -
Final extension 72 DA UFAITI 7 U0
Hold 4 DR UFAITE o0
aad 15 Suiinna To Indues Insiwes 27F nag 1492R
Tnwsues mautianalelnad 537
27F 5" AGAGTTTGATCCTGGCTCAG 3°
1492R 5" GGYTACCTTGTTACGACTT 3’
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MANHIN 3

M1519 taznsnansnaas UNMAN

1. msmvadlwenlununfiea s Bacillus sp. AK3

4 Y v g’/ a
M3199 16 Sevaznsdugimsnsyues lsemuaiisolao Bacillus sp. AK3

anavedlwenlununiise % mstuamsiasavedlseliumuniide
Fluafio  daluedi 12 Falaaft 24 Faluafi 36
Cylindrospermopsis 0 100.00 100.00 100.00
Dolichospermum 0 56.23+0.36 100.00 100.00
Microcystis 0 50.11+9.01 96.72+0.52 100.00

=

2. alnMIMNOUVB Bacillus sp. AK3 TumsmangaloanlumuniiGe

Y o @ 4 f
M3199 17 TIUIFAGVDI Microcystis sp. C028 1HAIUANAIOTIUVYDINAT (supernatant) AL

AzNOULEAR (cell pellets) YD Bacillus sp. AK3

YANIINABDY UIMABAAVBI Microcystis sp. C028 (x10° cells/mL)

A0 NN 12 Hluan 24 FInan3e  ¥aluan4s

Control 30.34 40.74+4.88"  51.29+5.16" 61.1145.29"  67.96+1.95"
Control LB 30.34 37.3142.57""  49.49+3.46" 58.84+3.25" 66.62+2.15"
Cell pellets 30.34 29.67+2.25% 8.4243.09°  3.70+1.61°  3.14+0.98"
Supernatant 30.34 27.8740.90°  7.05+0.66°  2.74+1.01°  1.4840.65"
Bacterial culture  30.34 11.9942.78”  6.80+0.55°  1.01+0.31°  0.00+0.00"

]
v o (4 IS

1 [ 1 o 4 1 Aaa
HNYLYa - @]’Jf’]ﬂ‘]&liﬂﬂel"Ii’Nﬂi]’]el‘VILW]ﬂG]Nﬂ‘Lﬂ‘LALMﬁ%ﬂ@aNu uﬁmﬁqmmgmnmNvmaam'ﬁ

v
7

FEAUANUFDIU 95%
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H 4 ]
3197 18 %JE]EJﬁzﬂﬁﬂiJﬂQﬂﬁﬁ]ﬁUﬂJ@Q Microcystis sp. C028 Lﬁaﬂ’mﬂuﬁ"mmummmm

(supernatant) uamzﬂauwat‘f (cell pellets) ¥ Bacillus sp. AK3

AN INAAD % MIFTUHINIIVIYVOI Microcystis sp. C028

¥ 0 Nuan 12 ¥aluan 24

¥2Iu9n 36

¥uah 48

Cell pellets 0.00 27.1745.54  83.58+6.03
Supernatant 0.00 31.5942.22  86.25+1.29
Bacterial culture 0.00 70.58+2.78 86.74+0.56

93.95+2.65
95.51+1.66

98.34+0.32

95.37+1.45
97.8240.97

100.00

3. masAvlavedlasenlumuaiiSeluan 13z N pH vazgamgiuanmany

160 -

140 -

120

100

B D
o o

Cyanobacteria cells (x10* cells/mL)
N 0
o o

o

Cylindrospermopsis C013  Dolichospermum C014

Genus of cyanobacteria

Microcystis C028

BpHG6
FpH7
B pH8
BpH9

NN 42 ﬂﬁm‘%nﬁuimm Cylincrospermopsis sp. C013, Dolichospermum sp. C014 11ag

Microcystis sp. C028 luga1znil pH a9nu Tuiuin 7 ¥9amsnaass
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200 -
180 -
160 -
140 -
120 -
100 -
80 -
60 -
40 -
20

25°C
@ 30°C
E35°C

Cyanobacteria cells (x10* cells/ mL)

H
B
K
K
K

Cylindrospermopsis CO13  Dolichospermum C014 Microcystis C028

Genus of cyanobacteria

MW 43 ﬂ1ilﬁ]§ﬂg!aﬂjﬂﬂlﬂﬂ Cylincrospermopsis sp. C013, Dolichospermum sp. C014 LI

Microcystis sp. C028 Tudn1gNigunla1eny Tuiui 7 ¥99n15manos

Q U

4. nswmsSaAvIavues Bacillus sp. AK3

1.6 ~

= =
N H
I I

[N
1

o
[o)]
1

Optical density at 600 nm.
o o
N 00

©
N
|

o

0 20 40 60 80 100

Time (Hour)

MW 44 n5190M5193 AU T3 Bacillus sp. AK3 1481113 LB broth Ngaitigiies

Q
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5. 131913NA3§ 1M microcystin-RR

12 ~

y =0.2282x + 0.0618
R?=0.9984

10 -

Microcystin-RR concentration (pug/L)
(@)}

0 </ T T T T 1
0 10 20 30 40 50
Area (mAUxs)

a ' Y 9 . \ o A Adqyu
NINN 45 ﬂi’lwu'lﬁﬁjz’lu53’”3’]\1?\3’]“&%‘“"\]“%@@ mlcrocystln-RR ﬂuwuﬂm peak VDN

{ a 4
Tasu Inunsun ldanmsdinszviais HPLC

6. MInsIUATIEUYTaqUIINFUIUDaBYI

! o { a o Y 3
Vl'lﬁ'l\‘i‘ﬁ 19 NUIUVUBN Bacillus sp. AK3 ﬁLﬂ1$ﬂﬂﬂu’3ﬁ@uﬂ’JW§uLL“U"U@’EIEJHW Tumsnaaeauls

4
iuszazna lumsesasaauuaiissuuiaquianguluaoeti

Falusii 1UINVOA Bacillus sp. AK3 ﬁsmzﬁﬂuuﬁ’ﬁqm’hwgu 1nay
(x10° CFU/g)
i 1 17 2 1 3
0 0.0 0.0 0.0 0.00+0.00 *
6 2.9 0.8 2.0 1.90+1.05 "
12 4.8 34 4.0 4.07+0.70 *°
18 8.6 6.4 6.0 7.00+1.40 <"
24 10.8 9.2 13.0 11.00+1.91 >
30 8.8 11.6 13.0 11.13+2.14°
48 9.4 12.6 12.0 11.33£1.70 ©

v W [

WUBING : AIBNHINIHIINGHALANANAY HAAIDIANNUANANNNADANTZAUANNTDIY

95%
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a A < U

da ¢
7. ﬂ]iﬂ?ﬂﬂ‘ﬂl’l"lﬁﬂﬂu!!‘ﬂﬂﬂ! ﬂﬁ?ﬂ!!ﬂﬂﬁﬁﬂ!‘”ﬁﬂﬂ’di% !!ﬁ%!‘”ﬁﬂﬁgﬂﬂ QTJT—!’J’GT(’;I!!TQ]}’JWEH

Y o J J
M13199 20 SIIUBASVOI Microcystis sp. C028 Tun13naaeld Bacillus sp. AK3 HUUIHAS

A I o ¥
RGEL uazmaa‘ﬁﬁ?wma@umwgu Gl“l«!fﬂﬁﬂ']“ﬂﬂu Microcyslis sp. C028

FANIINAADY NIV Microcystis sp. C028 (><105 cells/mL)
Jui o Jun 1 Jun 2 Ui 3 i 4
Control 26.6241.85  31.39+1.05" 35.09+3.75" 36.8042.41" 38.61+3.12"
Control + porous glass 27.6840.42 31.7140.52" 32.59+236" 35.92+1.05" 37.12+0.70"

Immobilized-AK3 bacteria  29.90+0.21  9.63+2.94°  1.89+0.21°  0.00+0.00°  0.00+0.00"

AKS3 free cells 27.4041.67 23.75+1.54° 30.41+1.64" 33.47+042" 34.30+1.32"

v v o { 1 @ 1 Y 4 1 aaa
nyume - maﬂy5mymqﬂqyﬁummmuimmazﬂaauu LLﬁﬂ\iﬁ\?ﬂ’ﬂﬂJLL@ﬂ@N‘ﬂNﬁi‘lﬁﬁ

FEAUANMNIYOIU 95%

Y o & a 4
M3199 21 Y08aLNTTUEINMTNI YU Microcystis sp. C028 1A Bacillus sp. AK3 LUUIHDA

a Ia = o Y
DATE UATIFAANATIVUITAAUNINGU

YANINAADI % msé’ué’amsm’%mﬂm Microcystis sp. C028
Suii1 $uft 2 $uit 3 $ut 4
AKS3 free cells 24.344+4.92 13.32+4.66 9.06+1.13 11.15+£3.43
Immobilized-AK3 bacteria 69.33+9.38 94.60+0.61 100.00+0.00 100.00+0.00
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Yy v d A A v a A
8. mmwmummwammﬂmimaﬂ53a‘mimw‘lumimuﬂu"lmmimmﬂ

A A

N8

1 o J N o '
M13199 22 TIUIFAGVDI Microcystis sp. C028 1lpAIIANABUUANE Bt oa5E AN

Y 9
IVUUVUAN 9

FANIINAGDY NUIUABAAVDI Microcystis sp.C028 (x10° cells/mL)
Folugio i1z w24 Fluafize  oluii4s
Control 28.05£0.91 48.14+3.83 60.18+224 62.73+0.39  87.7312.12
AK3 cells (OD=1.0) 28.33+0.77 42.36+4.17 55.55+4.81 46.06+531 70.83+4.34
AK3 cells (OD=1.5) 28.5840.93 41.20+2.12 54.16+1.20 46.75+3.14 50.69+2.08
AK3 cells (OD=2.0) 28.93+1.50 33.19+139 28.33+2.78 16.53+3.49 3.19+1.57
AK3 cells (OD=2.5) 29.35+0.85 32.40+3.17 23.3843.27 691+1.18  1.39+0.48

Y @ g’/ a 4 Ia
M3197 23 $00azn13GUEININI YUY Microcystis sp. CO28 1ioAIUANAIBUUATITOIFAADHTY

~ Y Y
NANUIVUUUAN 9

YANIINARDI % MILUGINIIDIYVDI Microcystis sp. C028

¥al3a 24 ¥2T3199 48

AKS3 cells (OD=1.0) 7.69+7.99 19.26+4.94
AK3 cells (OD=1.5) 10.00+2.00 42.22+2.37
AKS3 cells (OD=2.0) 52.93+4.61 96.37+1.79
AKS3 cells (OD=2.5) 61.16+5.43 98.42+0.55
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IS PG U 14 °

9. M3lFuuanZenaswuTaquiangunuuaesti 1UMSAIVAN Microcystis spp. Hazdosaaly

Q Q

a v ¢ Y

lulasBafuansssna luasaniiuniifzunns 10 ans

Y ° @ o
M319N 24 NUIUFAAVDI Microcystis spp. 72821301 8 IUUDINITNANDY

Jui INUINBAAVD Microcystis spp. (x10° cells/mL)
Control Treatment

0 67.40+7.47 4 64.35+1.29 "
1 71.39+3.80 *° 68.61+6.86 "
2 71.66+5.71 ** 61.39+4.00 *
3 66.06+2.24 * 52.08+5.41 *°
4 72.91+5.96 *° 30.64+14.27 ¢
5 65.64+4.24 " 24.21+12.45°¢
6 75.88+9.92 *° 18.7546.32 €
7 76.2946.60 *° 22.5048.25 €
8 87.49+7.70 15414533 €

(Y

[ { 1 [ 1 @ 4 1 aaa
HHYLYa - A1 mgﬁmymQﬂqyﬁuﬂﬂmqnuimmazﬂ@auu Llﬁﬂﬂﬁﬂﬂ’ﬂllLLﬂﬂ@]N“V]Nﬁﬂ@]‘ﬁ

v
7

FEAUANUIFDIU 95%

@15199 25 15118 Chlorophyll-a Y99 Microcystis sp. C028 T152e217a1 8 JUYDINITNAADA

”u‘v’; e Chlorophyll-a (mg/L)

Control Treatment
0 1.2140.15" 1.13+0.00 *
2 1.65+0.00 ** 1.46+0.11 "
4 1.55+0.28 ** 0.69+0.08
6 2.3040.31 "¢ 0.58+0.03 "
8 2.5040.06 0.5040.16 "

]
v (4 IS

(J ' [ 1 v 4 1 Aaa
HNYLYa - maﬂmmmamqymgmmaﬂuclmmazﬂaauu LLﬁﬂQﬁﬂﬂiUJLWlﬂ@NV]NﬁﬂWﬁ

FEAUANUFDIU 95%
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v H Y
@15199 26 15118 microcystin-RR Nazatelui luszezina 8 Tuveimsnaany

M IET ALY microcystin-RR fazaeluin (ng/L)
TANIUAN FANAADY

0 0.00 0.00 "

1 0.00 * 0.00 *

2 0.24+0.05 *° 0.41+0.12 °¢
3 0.38+0.03 *¢ 0.59+0.08 ©
4 0.43+0.06 °¢ 0.48+0.12
5 0.49+0.09 *¢ 0.38+0.04 ¢
6 0.49+0.07 0.42+0.04 *¢
7 0.5240.03 € 0.36+0.06 ¢
8 0.51+0.04 € 0.240.17 *°

v v [ { 1 @ 1 o 4 1 aaa
nyave - maﬂyim‘mmﬂqyﬁummaﬂuslmmazﬂoauu LLﬁﬂ\iﬁ\?ﬂ’ﬂﬂJLL@ﬂ@N‘ﬂNﬁi‘lﬁ“ﬁ

FEAUAMNIYOIU 95%

@15199 27 151718 microcystin-RR 594 Y83 Microcystis spp. TWIUTN 8 Y9INITNARDS

Microcystin-RR

e microcystin-RR (ng/L)

FANIVAN FANAAD
Total Microcystin-RR 3.36+0.25 0.95+0.25
Intracellular Microcystin-RR 2.85+0.20 0.75+0.19
Extracellular Microcystin-RR 0.51+0.04 0.20+0.17
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v 9
ms19h 28 Snunuaiizenielui uazamelutaquiangu luszezna 8 Tuvesmsnaasa

Tudi Suuanizamealuiag snowaiidemelisi (x10’ CFU/mL)
ufINFU(x10’ CFU/g) Control Treatment
0 97.00+9.17 " 0.08+0.01 " 0.07+0.01 "
2 38.33+4.16 " 0.06+0.00 *° 4.73+0.92°
4 20.73+1.42 ¢ 0.05+0.00 *° 4534125
6 18.53+4.94 € 0.03+0.01 " 2.3440.60
8 19.17+1.66 0.04+0.00 2.3740.79

v o (% { 1 @ 1 4 1 Aaaa
HNYLYA - maﬂmm‘ymmqyﬁLmﬂmmu“lmmazﬂaauu LLﬁﬂ\‘]ﬁ\iﬂ’NNLmﬂ@N“ﬂNﬁ’ﬂﬂﬁ

FEAUANMNIYOIU 95%

d‘ = o w A =) o = 4 9
M1319N 29 waﬂmﬂ%aumwmﬂuumaTa‘lmmawmauﬁ 16s TRNA 494 Bacillus sp. AK3 978

11/sunsu BLAST (Basic Local Alignment Search Tool)

score soore | cove vaue Tt Acoossir
Bacillus subtilis strain BD73 16S ribosomal RNA gene, partial sequence 2438 2438 100% 00 100% ME7678941
Bacillus sp. strain ZJ-5 16S ribosomal RNA gene, partial sequence 2438 2438 100% 0.0 100% KY2831461
Bacillus sp_strain ZJ-1 16S ribosomal RNA gene_partial sequence 2438 2438 100% 00 100% KY2831421
Bacillus subtilis strain KmS1200805 16S ribosomal RNA gene, partial sequence 2438 2438 100% 0.0 100% MGO11556.1
Bacillus vallismortis strain WUS4 165 ribosomal RNA gene, partial sequence 2438 2438 100% 0.0 100% KY085973.1
Bacillus vallismortis strain WG21 16S ribosomal RNA gene, partial sequence 2438 2438 100% 00 100% KY085966 1
Bacillus subtilis strain SPB18 165 ribosomal RNA gene, partial sequence 2438 2438 100% 0.0 100% KY0827291
Bacillus subtilis strain SPBY 165 ribosomal RNA gene, partial sequence 2438 2438 100% 00 100% KY0827181
Bacillus subtilis subsp_subtilis strain NCD-2 chromosome, complete genome 2438 24278 100% 0.0 100% CP0237551
Bacillus sp. strain 3CJ9 16S ribosomal RNA gene, partial sequence 2438 2438 100% 0.0 100% MGO062841.1
Bacillus sp. strain 3CJ6 16S ribosomal RNA gene. partial sequence 2438 2438 100% 00 100% MGO628391
Bacillus sp. strain 38J9 165 ribosomal RNA gene, partial sequence 2438 2438 100% 0.0 100% MG0E28381
Bacillus sp. strain 3BJ8 165 ribosomal RNA gene. partial sequence 2438 2438 100% 00 100% MGOG2837.1
Bacillus sp. strain 3BJ7 165 ribosomal RNA gene. partial sequence 2438 2438 100% 0.0 100% MG0628361
Bacillus sp. strain 3BJ6 165 ribosomal RNA gene. partial sequence 2438 2438 100% 00 100% MG0OG2835.1
Bacillus sp. strain 3BJ5 165 ribosomal RNA gene, partial sequence 2438 2438 100% 00 100% MGO62834.1
Bacillus sp. strain 3BJ4 165 ribosomal RNA gene, partial sequence 2438 2438 100% 0.0 100% WMG0628331
Bacillus sp. strain 3B.3 165 ribosomal RNA gene, partial sequence 2438 2438 100% 00 100% MG0G2832.1
Bacillus sp. strain 3BJ2 165 ribosomal RNA gene_partial sequence 2438 2438 100% 0.0 100% MGO628311
Bacillus sp. strain 3AJ7 165 ribosomal RNA gene_ partial sequence 2438 2438 100% 0.0 100% MGO062830.1
Bacillus sp. strain 3AJ4 165 ribosomal RNA gene, partial sequence 2438 2438 100% 00 100% MGO0628281
Bacillus sp. strain 3AJ1 165 ribosomal RNA gene, partial sequence 2438 2438 100% 00 100% MG0628271
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A15199 29 (719)

) Bacillus sp. strain MGFB-02 16S ribosomal RNA gene, partial sequence 2438 2438 100% 00 100% MGOG2764.1
() Bacillus sp. strain MGLB-01 16S ribosomal RNA gene, partial sequence 2438 2438 100% 00 100% MGOG27631
) Bacillus sp. strain LLB-18 16S ribosomal RNA gene. partial sequence 2438 2438 100% 00 100% MGO62762.1
) Bacillus sp. strain LLB-17 16S ribosomal RNA gene, partial sequence 2438 2438 100% 00 100% MG062761.1
) Bacillus sp. strain LCSB-16 165 ribosomal RNA gene, partial sequence 2438 2438 100% 0.0 100% MGO62760.1
) Bacillus sp. strain | SB-10 16S ribosomal RNA gene. partial sequence 2438 2438 100% 0.0 100% MGOB27561
() Bacillus sp. strain LCSB-11 16S ribosomal RNA gene, partial sequence 2438 2438 100% 00 100% MGOB27541
) Bacillus sp. strain LLB-06 16S ribosomal RNA gene. partial sequence 2438 2438 100% 0.0 100% MGO62753 1
) Bacillus subtilis strain YH10-11 16S ribosomal RNA gene, partial sequence 2438 2438 100% 0.0 100% KY0102731
[J Bacillus subtilis subsp. inaguosorum strain LNHL10 16S ribosomal RNA gene, partial sequence 2438 2438 100% 0.0 100% MGOOS665 1
) Bacillus subtilis strain m13 16S ribosomal RNA gene._partial sequence 2438 2438 100% 00 100% ME187645.1
) Bacillus subtilis strain cm45 163 ribosomal RNA gene_partial sequence 2438 2438 100% 00 100% ME187639.1
) Bacillus tequilensis strain B-04 165 ribosomal RNA gene. partial sequence 2438 2438 100% 00 100% MFE417796.1
) Bacillus subtilis strain BAB-7068 16S ribosomal RNA gene, partial sequence 2438 2438 100% 00 100% ME319829.1
) Bacillus subtilis strain BAB-7052 16S ribosomal RNA gene, partial sequence 2438 2438 100% 00 100% MF219816.1
) Bacillus subtilis strain BAB-7028 16S ribosomal RNA gene, partial sequence 2438 2438 100% 0.0 100% MF3197961
) Bacillus subtilis strain BAB-7026 16S ribosomal RNA gene, partial sequence 2438 2438 100% 0.0 100% MF318794.1
I Bacillus subtilis strain BAB-7025 165 ribosomal RNA gene. partial sequence 2438 2438 100% 00 100% MF3197931
) Bacillus subtilis strain Md1-42 165 ribosomal RNA gene. partial sequence 2438 2438 100% 00 100% MF581448 1
[} Bacillus subtilis strain Md1-4 16S ribosomal RNA gene, partial sequence 2438 2438 100% 0.0 100% MF5814101
) Bacillus subtilis strain H 16S ribosomal RNA gene, partial sequence 2438 2438 100% 00 100% MF5743231
) Bacillus sp. strain C3 165 ribosomal RNA gene, partial sequence 2438 2438 100% 00 100% MEST73971.1
) Bacillus sp. strain €131 165 ribosomal RNA gene. partial sequence 2438 2438 100% 00 100% MF5673841
) Bacillus sp. strain C1 168 ribosomal RNA gene, partial sequence 2438 2438 100% 00 100% MFES567383.1
) Bacillus sp. strain C2 16S ribosomal RNA gene, partial sequence 2438 2438 100% 00 100% MFS567382.1
) Bacillus sp. strain C156 16S ribosomal RNA gene, partial sequence 2438 2438 100% 00 100% MFS567380.1
) Bacillus subtilis strain CESi11 18S ribosomal RNA gene, partial sequence 2438 2438 100% 0.0 100% KYB8862481
) Bacillus subtilis strain P5 165 ribosomal RNA gene, partial sequence 2438 2438 100% 0.0 100% KY886246.1
) Bacillus subtilis strain H-1 16S ribosomal RNA gene. partial sequence 2438 2438 100% 00 100% KX791427.1
) Bacillus sp. strain BAB-7181 1883 ribosomal RNA gene, partial sequence 2438 2438 100% 00 400% NF188074.1
) Bacillus sp. strain N13 165 nbosomal RNA gene, partial sequence 2438 2438 100% 0.0 100% KX5070881
) Bacillus subtilis strain Bs_TC6 16S nbosomal RNA gene, partial sequence 2438 2438 100% 0.0 100% KY575578.1
) Bacillus subtilis strain GS 188 genome 2438 24133 100% OO0 100% CP022391.1
) Bacillus subtilis strain CAU3381 165 ribosomal RNA gene, partial sequence 2438 2438 100% 00 100% NF4295351
) Bacillus subtilis strain CAU8103 16S ribosomal RNA gene, partial sequence 2438 2438 100% 00 100% NF429080.1
) Bacillus subtilis strain sms2 16S ribosomal RNA gene, partial sequence 2438 2438 100% 00 100% MF375114.1
| Geobacillus stearothermophilus strain HPA19 16S ribosomal RNA gene, partial sequence 2438 2438 100% 00 100% MF3713201
) Bacillus subtilis strain DS 165 ribosomal RNA gene, partial sequence 2438 2438 100% 00 100% NMF359736.1
) Bacillus subtilis strain G079 16S ribosomal RNA gene, partial sequence 2438 2438 100% 00 100% KY1273751
) Bacillus subtilis strain 730 16S ribosomal RNA gene, partial sequence 2438 2438 100% 0.0 100% KX6087311
) Bacillus subtilis strain 729 163 ribosomal RNA gene. partial sequence 2438 2438 100% 00 100% KXB087301
) Bacillus subtilis strain 728 16S ribosomal RNA gene, partial sequence 2438 2438 100% 0.0 100% KXB08729.1
) Bacillus velezensis strain 75 1685 ribosomal RNA gene, partial sequence 2438 2438 100% 00 100% KX608720.1
) Bacillus subtilis strain ge28, complete genome 2438 24362 100% 00 100% CP021903.1
) Bacillus subtilis subsp. subtilis strain SRCM101392. complete genome 2438 24309 100% 00 100% CP021921.1
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