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Abstract: The structural properties of four microbial keratinases, namely Bacillus paramycoides, Pseudomonas aerugi-
nosa, Bacillus licheniformis, and Bacillus subtilis, were predicted through bioinformatics analysis in our current study.
The results showed that all enzymes had stability and hydrophilicity, and their secondary structural characteristics were
similar, mainly composed of irregular curls f-folding and a-spiral composition. Signal peptide analysis revealed potential
secretory protein features, among which Bacillus subtilis might secrete signal peptides. Moreover, Bacillus subtilis had the
most phosphorylation sites. These results have thus provided an important foundation for further studying the degradation
mechanism of keratinase and promoting its application.
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Tab.1 Amino acid sequence accession numbers of four
microbial keratinases

[l F4 B
FAEDIR ZE AT R Bacillus paramycoides WAL35741.1
R LRA L B Pseudomonas aeruginosa WBU87517.1
A ZF AR TR Bacillus licheniformis AAY82467.1
it B 2 TAT T Bacillus subtilis AIY62812.1
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FIFEYI G B0 i THMY 4 MisdwEn
T %) 24 FE PR T SAFAE , WL 2.
K2 EWERFHRIR

Tab. 2 Bioinformatics analysis tools

s TH PR
ExPASy: ProtScale
SEHUKHE Y
(https://web.expasy.org/Protscale/)
ExPASy: ProtParam
HLAE Y
(https: //web.expasy.org/Protparam/)
ZER AT http: //www.rcsb.org/
TERR LA A NetPhos 3.1 Server
T (http : //www.cbs.dtu.dk/s.ervices/NetPhos)
- . SignalP 4.1 Server
{55 T £ oo
(http://www.cbs.dtu.dk/services/SignalP/)
. GORA (https : /npsa-prabi.ibep. fr/
gt prepipsprbLDED
cgi-bin/npsa_automat.pl?page = npsa_gor4.html)
2 AERE] https : /www.ncbi.nlm.nih.gov/Protein

2 HREHMH
21 WAEYAHREAEHIERTHE
i ProtParam T HZHT 4 FhisAd: 9 & Al
(W IERR AR, S5 3. FREED fA 2B (1, 4
TR 4.15x 107~ 1.16 x 10" g,
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Tab.3 Amino acid characteristics of four microbial keratinases

A Bl —= = HOmA Po=N
, , e e - - ERE G
BUEMIRI  EUMRRMSE SR BTN RREH BEUHERC FOKMESME n - ”$3
PR AT 397 8.28 5902 17.07 76.86 -0.317 Ala10.6%  Ser10.1%  Gly9.1%
el I P AT 475 6.15 7092 26.57 71.09 -0.346 Ala10.7%  Gly 10.7%  Val 7.8%
Mo AT IS 379 8.73 5453 12.61 83.69 0.032 Ala142%  Gly10.8%  Val 10.8%
Mk T 362 8.45 5196 28.87 77.68 -0.123 Ala133%  Ser13.3%  Gly 10.2%

H: Ala FARNEIR , Ser Fn 22418 , Gly Fon H2R , Val FR42R

ST BT R fe /N 0 A B S TR B
B T WA A SR R, 0 R A X R A 2

AT, AT LLAE] 2.65x 107 g, N LR SR
KFE, 4 P B A R SRR B H HI7E 350 ~ 500



« 28

A2 [ 5 T 36 4 B 2 11 6 A LS S5 L I HE 6.15 ~
8.73 ZIn], Hi Lk SR A fre N, MUK ZEAUAT TR IR K
JIr i 4 R 2R R AR I R AR TR AE 70 ~ 80, E k4B
FEMERT LUE Y, ARUETREL<<40, FUEPELT, 4 Pl
AR R R R B 1 o E PR R R R VR Y A B
G Ala S22 —38, ME IS RS R E
TR Ala S AEEE BB MR,

BKPERETE 1 A F Sk EAHE R P s
Mo B 20 FhAFERRAY BN 8 1 T, FEGESF R it —
AR, 3 0 £ 2R L ) S K K A
HAEHAE R B3 AR SCEM R BoK R T
ProtScale i) K-D FiIAE!, 45 RN THE
FOKNE . AR ZERAT A ], KPRk M4y
B AFsm an &l 1 frs o

3

¥4
(=1

50 100 150 200 250 300 350
(O

B 1 ERFEATEFEAEK S TFITRN
Fig.1 Analysis and prediction of hydrophilicity/hydro-
phobicity of Bacillus paramycoides
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Tab. 4 Secondary structure analysis results of four microbial protease proteins
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Fig. 2 Results of amino acid sequence signal peptide analysis in Bacillus paramycoides protease
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Fig. 3 Results of amino acid sequence signal peptide analysis in Bacillus licheniformis protease
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Fig. 4 Analysis result of keratinase phosphorylation sites
in Bacillus paramycoides
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Tab.5 Phosphorylation site statistics for four microbial

proteases
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