1% 28 £ 5 857 8 M IRT . 2014-11-26

40 S B0 AR ik < http: //www. enki. net/kems/doi/10. 13657/j. enki. gxkxyxb. 20141126. 013. html

IR B AR 2014,30(4) :294~298
Journal of Guangxi Academy of Sciences Vol. 30,No.4 November 2014

o-iE M EE Amy7C R ERTZRELEHNEE TN -
Quantitative Predicting Kcat of a-amylase Amy7C and

Its Mutants
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Abstract :[Objective] The Kcat of q-amylase Amy7C and its mutants was predicted using ami-
no acid information,and the most suitable amino acid property for predicting Kcat of a-amyl-
ase was selected. [Methods)20-1 feedforward backpropagation neural network was used to
screen 535 amino acid properties as predictors to predict the Kcat of q-amylase Amy7C and
its 54 mutants,which were divided into two group,35 of them served as training group for
fitting,and the other 20 were treated as validation. Eight models for different layers and
numbers of neurons were also compared. [Results]}110 amino acid properties, which con-
verged during fitting in the 20-1 neural network model, could be used to predict the Kcat.
Different amino acid properties presented different predicting effect. The multi-model results
showed that there was significant difference

between R values in training groups, but there
s B #3:2014-08-10
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was no significant difference between P values in
training groups,as well as R and P values in vali-
K RIHBTIE. dation groups. [ Conclusion)] Some amino acid
)P FARRR AR G AU H (2013GXNSFDAOL00D . )" properties such as distribution probability could
B 0181 1 5 46 PR R F I CRERHAE 1223702 BT be used to predict the Keat of o - amylases to

T /I TG 3 R L O 4 T R A which four-layer neural network reveals the rela-
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Table 1 Quantification of Amy7C and its R172K mutant using constant and dynamic properties of amino acids
EHR No. SNEP660103 SNEP660103 X No. CC(Y%) FC(%) DP
AA Amy7C RI172K  Amy7C RI172K  Amy7C R172K  Amy7C RI72K  Amy7C R172K  Amy7C RI72K
A 37 37 —0.11 —0.11 —4.07 —4.07 8.62 8.62 7.28 7.28 0.0185 0.0185
R 18 17 0.079 0.079 1.422 1. 343 4. 20 3.96 7.33 7.28 0.0312 0.1098
N 39 39 —0.136 —0.136 —5.304 —5.304 9.09 9.09 4.63 4.68 0.0031 0.0031
D 29 29 —0.285 —0.285 —8.265 —8.265 6.76 6.76 4.78 4.78 0. 0069 0.0069
C 1 1 —0.184 —0.184 —0.184 —0.184 0.23 0.23 2.78 2.78 1. 0000 1. 0000
E 18 18 —0.067 —0.067 —1.206 —1.206 4. 20 4. 20 4.21 4.23 0. 0389 0. 0389
Q 21 21 —0.246 —0.246 —5.166 —5.166 4. 90 4. 90 2.71 2.73 0.0062 0.0062
G 37 37 —0.073 —0.073 —2.701 —2.701 8.62 8.62 6.73 6.71 0. 0056 0. 0056
H 14 14 0.32 0.32 4. 48 4. 48 3.26 3.26 4.21 4. 20 0.0010 0.0010
1 23 23 0.001 0.001 0.023 0.023 5. 36 5.36 5.14 5.15 0.0112 0.0112
L 23 23 —0.008 —0.008 —0.184 —0.184 5.36 5. 36 7.00 6.98 0. 0460 0. 0460
K 18 19 0.049 0. 049 0. 882 0.931 4. 20 4.43 4.41 4.42 0.0831 0.0136
M 8 8 —0.041 —0.041 —0.328 —0.328 1. 86 1. 86 1.42 1.42 0.2243 0.2243
F 13 13 0.438 0.438 5.694 5.694 3.03 3.03 2.46 2.46 0.0463 0.0463
P 12 12 —0.016 —0.016 —0.192 —0.192 2. 80 2.80 4.88 4. 86 0.1241 0.1241
S 39 39 —0.153 —0.153 —5.967 —5.967 9.09 9.09 8.42 8.39 0. 0064 0.0064
T 27 27 —0.208 —0.208 —5.616 —5.616 6.29 6.29 6. 81 6.83 0.0161 0.0161
W 12 12 0.493 0.493 5.916 5.916 2. 80 2.80 0.69 0.68 0.0310 0.0310
Y 19 19 0. 381 0. 381 7.239 7.239 4. 43 4. 43 3.32 3.32 0.0852 0.0852
\ 21 21 —0.155 —0.155 —3.255 —3.255 4. 90 4.90 6.50 6.50 0.0053 0.0053

x JE 1k SNEP660103 182 3 B 11T 1% %0 35 52 9 B Ak 22 45 M (http: //www. genome. jp/aaindex/) ; No. & 3R 18 H ; CC, & 3L 2 1 BLAE S
I CHE A 26 0 ) S FE R B H % T & FE R S B0 s FC L AR 48 28 S Al SR 3150 1 A9 =03 R R e #4 il Chttp: //www. nerce-nfb. ac. en/calculation/fe. htm) ;
DP., & R /R (1) 73 45 M K (http: //www. nerc-nfb. ac. cn/calculation/dp. htm)

* SNEP660103 is a physicochemical property of amino acid and describes the principal component III Chttp://www. genome. jp/aain-

dex/). No. s Number of amino acids; CC, Current composition of amino acids calculated by the number of a type of amino acids divided by the to-

tal number of amino acids in an enzyme; FC, Future composition of amino acids calculated according to the mutating probability (http://www.

nerc-nfb. ac. cn/calculation/fc. htm) ; DP, Distribution probability of amino acids that can be available at http://www. nerc-nfb. ac. cn/calcula-

tion/dp. htm.



296

PR ERE AR 2014 AE 11 A 5K 30 & AR 4 M)

YK, 20-1 T4t B2 1) 4% 4 1 A 28 I 2% 15 70, 52 B
535 F g M AL B LA T, K 55 A a-
TEB I Amy7C KR AR KM ECHE 73 2 41, 35
AEEE IR HE AT . 20 A BEAE S 30 0E 41 6 47
R, P 8 AN ] J2 VR B A [R] A B30 1) bl 22 1) 246 A
BICR 2) LA AR HEAT L8, e . ofF
B TS5 R 5 S R AT SRR . TR A
807 WSk 14] 1. 2~1. 4,

2 HRE5SMH

20-1 HE M Z BTN L R
FH 20-1 M2 M4 X 55 DN BUEAL I oV #)
fit} Amy7C Ko H: 5878 1A I T X Rz 0 44 b #8047
By T, IE %t 535 Fh A LR IR M b AT i ik . &5
FEH 110 P P ] SE BRI 8L A AR 2 A Ak
PR 20 BJE P L 43 A BRI ML 62 S AW R
PEFN 3 A B A IR & M G4 A

M1 AL, R JE X o TE K Amy7C
P AL R BTN SR B R (A P (E R P 25 T 4 K
RN R G N2 P A SR P {H A3 UuE 40
RfH. 110 P& 3 JE MUl 44 R AV HE N
0. 90.86. 4% 1 22 3 % Jm 14 T &5 F 208, o,
GRSy A MR @ PE UAE 0. 991. 5 o- 1€ B B
Amy7C AL H B AH O PE fR i 5 1 b 2 5E W2 i K P
FEAR (VENT840101) By M R {H°H 0. 438. 5 o-UE
K Amy7C Ak F B0 A C 8, 110 Fha( 3t
M E P IIZRdl P AEF-Y{E R 0. 9,78, 2% 1 2 B
i Ja 1 T A T ML 47 R PR P T
0. 99, H, JE 7 QIANSS0116 fX3E 4B 1E —4
FA B ARG L0 P AR 3 1, BB 58 25 o
VER B Amy7C 1 A Ak F 50 AL B S 5 O 1k
CHAMS1010D) #I P {HALH 0. 292, 5 o V€ ¥ i
Amy7C fEfLH A B K 2, 110 P FE R
F2 8B RE R P A B B MR

Table 2 Composition of 8 different neural network models
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Model 12 B2z LS LS 852 556 )2
Layer 1 Layer 2 Layer 3 Layer 4 Layer 5 Layer 6
20-1 20 — — — — -
20-5-1 20 5 1 — — —
20-10-1 20 10 1 — — -
20-10-5-1 20 10 5 1 — —
20-30-5-1 20 30 5 1 — -
20-30-10-1 20 30 10 1 — —
20-30-10-5-1 20 30 10 5 1 -
20-30-20-10-5-1 20 30 20 10 5 1
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Fig. 3 Predicted results from different amino acid
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