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Systematic Bioinformatics Analysis of Alkaline Proteases from Bacillus subtilis

YUAN Yufeng, BAI Lin, MAO Shuhong

(College of Biotechnology, Tianjin University of Science & Technology, Tianjin 300457, China)

Abstract: The bioinformatic characteristics of Bacillus subtilis were analyzed using databases such as NCBI. The results

indicate that G, V, and Aamino acids often appear as conserved sites in alkaline proteases. Most alkaline proteases belong to

the peptidase S8 family, including two common types: one is the subtilisin subfamily with a length of 379-382 aa, an
isoelectric point of around 9, an instability index of 11-25, and a fat index of 80-83; the other is S8-1 subfamily with a length
of 400-442 aa, an isoelectric point of around 5, an instability index between 30-36, and a fat index between 78-80. Both of

them are hydrophilic proteins. In addition, some alkaline proteases contain inhibitory factor i9 superfamily domains. Further

analysis of the domain and function of alkaline protease in this study is of great significance for enhancing its industrial

application.
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Tab. 1 26 alkaline proteases from B.subtilis

ity ID KIS D K
AAA22742.1 B. subtilis (strain 168) AOAS53643.1 B. subtilis HI0-6
AAC63365.1 B. subtilis K-54 BAA00186.1 B. subtilis subsp.amylosacchariticus
AAX35771.1 B. subtilis B4069 BAJ41479.1 B. subtilis FP-133
ABY83469.1 B. subtilis ZJ06 BAMS57214.1 B. subtilis BEST7003
ADK11043.1 B. subtilis HT24 CCUS57488.1 B. subtilis E1
ADM37095.1 B. subtilis subsp. spizizeniistr. W23 EFG91258.1 B. subtilis subsp.spizizenii ATCC 6633
AFH88394.1 B. subtilis D-2 GAK79858.1 B. subtilis Miyagi 4
AFQ56946.1 B. subtilis QB928 KIN27816.1 B. subtilis B4069
AGE62884.1 B. subtilis XF-1 OAZ67669.1 B. subtilis SRCM101280
AGE63567.1 B. subtilis XF-1 QDJ95743.1 B. subtilis RS
AGL34969.1 B. subtilis 50a QIN90910.1 B. subtilis K3
AGV98709.1 B. subtilis DMA-09 RAP06595.1 B. subtilis MG27
AKD34420.1 B. subtilis HJ5 SCV44579.1 B. subtilis Tala

*2 6 MEEFMFETHERBREEKRR

Tab. 2 6 neutral proteases from B.subtilis
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fig ID KR

Jif ID

KR

AAA82609.1  Bacillus subtilisNS15-4
AGA21175.1  Bacillus subtilis subsp. subtilis str. BSP1
AOR97542.1  Bacillus subtilisBS38

BAJ41480.1  Bacillus subtilisFP-133
OAZ67749.1  Bacillus subtilisSRCM101280
POD83287.1  Bacillus subtilis subsp. Subtilis SRCM 101384

% 36 MEEEEME AR EKIR
Tab. 3 6 alkaline proteases from Streptomyces

i 1D FIR i 1D HRIF
AQT71043.1 Streptomyces sp. fd1-xmd RST05026.1 Streptomyces sp. WAC05374
QEV16121.1 Streptomycesfradiae ATCC 10745 THAB86047.1 Streptomyces sp. A0592

WKD36329.1 Streptomyces xanthophaeus GA114 Liu

QNE28904.1 Streptomyces sp. INR7
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Fig. 1 Comparison of 38 proteases sequences
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BAMS57214.1 serine alkaline protease Bacillus subtilis BEST7003

OAZE7669.1 Subtilisin Bacillus subtilis

AFQ56946.1 Serine alkaline protease (subtilisin E) Bacillus subtilis QB928

KIN27816.1 serine alkaline protease (subtilisin E) Bacillus subtilis

AAA22742 1 subtilisin (gtg start codon) Bacillus subtilis

GAKT79858.1 serine alkaline protease Bacillus subtilis Miyagi-4

AAX35771.1 thermostable fibrinolytic enzyme Nk1 Bacillus subtilis

AOA53643.1 Subtilisin Bacillus subtilis

BAAD0186.1 subtilisin amylosacchariticus precursor Bacillus subtilis subsp. amylosacchariticus

ADK11043.1 thermostable serine alkaline protease Bacillus subtilis

CCU57488.1 serine alkaline protease (subtilisin E) Bacillus subtilis E1
AGL34969.1 serine alkaline protease Bacillus subtilis

RAP06595.1 serine alkaline protease (subtilisin E) Bacillus subtilis
AGE62884.1 serine alkaline protease Bacillus subtilis XF-1

AKD34420.1 serine alkaline protease (subtilisin E) Bacillus subtilis HJ5
SCV44579.1 serine alkaline protease (subtilisin E)( Bacillus subtilis
ADM37095.1 serine alkaline protease (subtilisin E) Bacillus spizizenii str. W23
EFG91258.1 serine alkaline protease (subtilisin E) Bacillus spizizenii ATCC 6633 = JCM 2489
ABY83469.1 alkaline protease Bacillus subtilis

QIN90910.1 alkaline serine protease Bacillus subtilis

AACE3365 1 subtilisin Bacillus subtilis

AFH88394.1 alkaline protease precursor Bacillus subtilis

BAJ41479.1 serine protease Bacillus subtilis

AGEG3567.1 alkaline serine protease Bacillus subtilis XF-1
_L AGV88709.1 alkaline protease Bacillus subtilis
QEV18121.1 alkaline protease Streptomyces fradiae ATCC 10745 = DSM 40063
RST05026.1 alkaline protease Streptomyces sp. WAC05374
WHKD36329.1 alkaline protease Streptomyces xanthophaeus
AQT71043.1 alkaline protease Streptomyces sp. fd1-xmd
QNEZ28904.1 alkaline protease Streptomyces sp. INR7
THA8G047.1 alkaline protease Streptomyces sp. A0592
AAA82609.1 neutral protease Bacillus subtilis
AGA21175.1 Neutral protease Bacillus subtilis subsp. subtilis str. BSP1
BAJ41480.1 neutral protease Bacillus subtilis
OAZ67749.1 Neutral protease Bacillus subtilis
AOR97542 1 Neutral protease Bacillus subtilis

PODE3287.1 Neutral protease Bacillus subtilis subsp. subtilis

QDJ95743.1 serine alkaline protease Bacillus subtilis

2 3BHMERAMHARG R B HLK

Fig. 2 Phylogenetic evolution tree of 38 proteases
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Tab.4 Physicochemical properties of 26 B. subtilis alkaline proteases

fity ID WRIEH I aa RS e e AR E TR Ji s 6 2 SS BOP SN
AAA22742.1 381 3.950 X 10* 9.04 29.71 80.97 -0.068
AAC63365.1 382 3.925X10% 9.23 25.07 82.02 0.000
AAX35771.1 381 3.947X10% 9.04 30.07 81.23 -0.061
ABY83469.1 382 3.918X10* 9.23 24.29 82.28 -0.008
ADK11043.1 381 3.959X10* 9.04 30.93 81.23 -0.080
ADM37095.1 381 39.55X10% 9.25 30.60 82.23 -0.059
AFHS88394.1 382 3.914X10% 9.31 23.94 82.02 -0.019
AFQ56946.1 381 3.948 X 10* 9.04 29.06 81.23 -0.061
AGE62884.1 381 3.958 X 10* 9.05 30.19 81.23 -0.077
AGE63567.1 404 4.332X10* 4.87 38.13 79.41 -0.402
AGL34969.1 361 37.35X10% 8.95 31.65 81.39 -0.068
AGV98709.1 449 4.959X10* 6.08 32.87 68.40 -0.432
AKD34420.1 381 3.951 X10% 8.91 30.19 81.23 -0.067
AOA53643.1 381 3.947X10% 9.04 30.07 81.23 -0.061
BAA00186.1 382 3.947X10% 9.23 31.45 80.97 -0.069
BAJ41479.1 382 3.910X10* 9.14 23.81 82.02 -0.016
BAMS57214.1 381 3.947 X 10% 9.04 30.07 81.23 -0.061
CCU57488.1 381 3.945X10% 9.04 30.80 81.23 -0.062
EFG91258.1 381 3.955X10* 9.25 30.60 82.23 -0.059
GAK79858.1 381 3.951 X10* 9.04 28.84 81.73 -0.055
KIN27816.1 381 3.945X10% 9.04 29.79 81.23 -0.054
OAZ67669.1 381 3.948 X 10* 9.04 29.06 81.23 -0.061
QDJ95743.1 400 4.273X10* 5.38 22.46 95.92 -0.194
QIN90910.1 382 3.910X10* 9.16 25.02 82.28 -0.017
RAP06595.1 381 3.945X10* 9.04 30.80 81.23 -0.062
SCV44579.1 381 3.963 X10* 9.16 31.32 82.23 -0.072

x5 6 MIEEZFMATE P MHEREIEWMR

Tab.5 Physicochemical properties of 6 B. subtilisneutral proteases

i ID AR e X TR SFHLE AarE TR e e 3 ST SRK
AAAB2609.1 521 5.652X10* 7.16 30.09 74.38 -0.510
AGA21175.1 521 5.652X10* 7.16 30.09 74.38 -0.510
AOR97542.1 538 5.934x10* 5.66 25.86 73.48 -0.488
BAJ41480.1 521 5.686< 10* 8.48 25.52 73.22 -0.551
OAZ67749.1 538 5.932x10* 5.60 26.29 73.48 -0.487
POD83287.1 538 5.934x10* 5.66 25.86 73.48 -0.488

* 6 6 MEEEMEAMIEUMER

Tab. 6 Physicochemical properties of 6 Streptomycesalkaline proteases

g ID WS AR TR FHA AFE TR %K i 16 %k PSR
AQT71043.1 147 1.488 X 10 6.53 29.60 83.88 0.194
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QEV16121.1 147 1.541X10* 8.88 42.92 79.25 0.003
QNE28904.1 147 1.486 X 10* 8.49 29.47 79.32 0.195
RST05026.1 145 1.518X10* 8.97 56.76 82.14 0.128
THA86047.1 147 1.479X10* 7.68 29.18 80.61 0.239
WKD36329.1 147 1.473 X10* 8.88 32.49 79.93 0.288
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Fig. 3 Schematic representation of motif and conserveddomains of proteases
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Fig. 4 Graphical representation of the structure of B. subtilis

alkaline protease AAX35771.1
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