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Prediction of Lipases Types by Different Scale Pseudo-amino
Acid Composition
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Abstract: Lipases are widely used enzymes in biotechnology. Although they catalyze the same reaction, their sequences vary.
Therefore, it is highly desired to develop a fast and reliable method to identify the types of lipases according to their sequences, or
even just to confirm whether they are lipases or not. By proposing two scales based pseudo amino acid composition approaches to
extract the features of the sequences, a powerful predictor based on k-nearest neighbor was introduced to address the problems. The
overall success rates thus obtained by the 10-fold cross-validation test were shown as below: for predicting lipases and nonlipase, the
success rates were 92.8%, 91.4% and 91.3%, respectively. For lipase types, the success rates were 92.3%, 90.3% and 89.7%,
respectively. Among them, the Z scales based pseudo amino acid composition was the best, T scales was the second. They
outperformed significantly than 6 other frequently used sequence feature extraction methods. The high success rates yielded for such
a stringent dataset indicate predicting the types of lipases is feasible and the different scales pseudo amino acid composition might be
a useful tool for extracting the features of protein sequences, or at lease can play a complementary role to many of the other existing
approaches.
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Table 1 Two scales of the 20 amino acids

Amino acids Z-scales T-scales

A 0.07 -1.73 0.09 -9.11 -1.63 0.63 1.04 2.26

C 0.71 -0.97 4.13 -7.35 -0.86 -0.33 0.80 0.98

D 3.64 1.13 2.36 —4.65 0.75 1.39 -0.40 1.05

E 3.08 0.39 -0.07 -3.03 1.82 0.51 -0.58 0.43

F -4.92 1.30 0.45 0.49 -0.94 -0.63 -1.27 —-0.44
G 2.23 -5.36 0.30 -10.61 -1.21 -0.12 0.75 3.25

H 241 1.74 111 -1.01 -131 0.01 -1.81 -0.21
| -4.44 -1.68 -1.03 -4.25 -0.28 -0.15 1.40 -0.21
K 2.84 1.41 -3.14 -2.59 2.34 -1.69 0.41 -0.21
L -4.19 -1.03 -0.98 -4.38 0.28 -0.49 1.45 0.02

M -2.49 -0.27 -0.41 —-4.08 0.98 -2.34 1.64 -0.79
N 3.22 1.45 0.84 —4.62 0.66 1.16 -0.22 0.93

P -1.22 0.88 2.23 -5.11 -3.54 -0.53 —-0.36 -0.29
Q 2.18 0.53 -1.14 -3.00 1.72 0.28 -0.39 0.33

R 2.88 2.52 -3.44 0.23 3.89 -1.16 -0.39 -0.06
S 1.96 -1.63 0.57 —7.44 -0.65 0.68 -0.17 1.58

T 0.92 -2.09 -1.40 -5.97 -0.62 111 0.31 0.95

\Y -2.69 -2.53 -1.29 -5.87 -0.94 0.28 1.10 0.48

w -4.75 3.65 0.85 5.73 -2.67 -0.07 -1.96 -0.54
Y -1.39 2.32 0.01 2.08 -0.47 0.07 -1.67 -0.35

Journals.im.ac.cn

© PERZRMEDARAATIKSHES http://journals. im. ac. cn



SKOGI A5 I TN [l bk BE A9 Oh S i 1R 2L 00 s s i ) 2 720

1971

ARSCRAT 2 FibRBE(E: Z BREE A T-FREE . 24%
FHZhREERE, A (2)H k=3; SR T-FEER, 42X
(2)rh k=5, 20 FhZFERR (4 WO RP AR BE A DL 2 1.

1.3 BHMEEE

BRI AR e M Sz A RE T, R T 8 & WA
FT R 1) 32 SUBIE (Cross-validation) 532, KT 10
¥ 48 UKIE (10-fold cross-validation, 10-CV).

SCHR R A AT SRS, LA
WRIEAE N Weka, ‘B IR 5ET JAVA HERIHLIT & 191,

k-SRI A IS TR EBFEAR S, HIE
TE VN ZRFEAS £ v 5208 FEAS BB 25 il (B AR Y K
AFEAR, MRHEIX K A i 00 28 500 0 A A
J& 20, TR N 45 AT 2 0 SCHR[20], SCH k=1,
FH T Euclidean Distance(k G IE 25) sk i . fii
PC >~ DELL precision™490 T {F ¥k,

2 HEREp

21 AEREMIEREMIEITSEIERE

mFRTR, AR w R R AN 2 N EES
B, AR TIX 2 DSHOFH IR B2
ME LA R A DLE Y, 1E 10 f558 X E s Fe e, w—
FEM AR, B ARG R, UG B o Bl 2 i ok,
13K B e e R RS S BRI B X IR Z AR
PHE IR T 7, 244 =80 B, HARGPKS B s
[R5 DA AE T 36T T bR A0 Db 6 R 4 1
T X P Z IR RR AL 7, 44 =95 i, FLARUAIRG B i
T TERPRIF A ALLG, 5T w xR B B Y
S, iR 1B PR, tEIATA, Ma—Er, BEE w
IR, PUAAE B 2 B AN [R] i AR fh ka3, (HAREL A
M, EXTURIRE B R i AN K 3X S s 45 R
AP, 22 AT 24 w=0.5, 1=95 i, DhE LR
2H AR BRI, 24 w=0.45, 2=80 i}, JLT T #x
1 PRy 28 B R 21 R TR S AR R 4, T Y w=0.35,
A=80 B, LT Z AR O 2 R A L RN AR e A,
XiF i I T 24 R0 0 0 A B2 43 53 h 89.7% . 90.3% Al
92.3%, ML A SIS A B 4E %3 i 115,100
#1100,

tFAES A LA 0F T Ao 2588 1 B 45
B 5, L, &7 AR R R BE ) 5838 X AR IR
JE (R 4 5 2 P SRR AR B IO 1 AR B Al 2R 1 340 2
B BRI R B 7 N T IR — R R, LR

T AEAR [ iy A B4 4% (53 51 100 4 A 115 2E) B 1
OUF 3R IR ARCR, AR wE 2 R, WEH
FIH, 3R, T Z AR 0 Dl A S R 2 R
HUF, T T WENNEIERARKZ, IR
Rz, EEWHEZRZSAE, R
DAL AT JNIEL LA R, AL, R IR 4R
A2 BT A B 4E B0 0 S BUR) TR SRR
(B HEEUT AR B B R

92 F—o—C3 —a—T5 —x—73 *
L /* \*\*,*/*
91 | s
90 [ i
_ L * P e
§ 89 | */ M n-n_n” -\ 7/3'(:./ .
2 L /u ’\\‘/ -t
8 88 I o
g o0 N
g 87 /;/“/
= [ I |
S o6 //
> - | |
© g5 /
Fox —O=0
84 J
L -/
83 | /
82 |-mu-n A
FR s NP Y NP REPUY MR RPN R SR B
0 10 20 30 40 50 60 70 80 90 100 110
Lamda
92.5 -
*—HR *
ek e
920  * * *
N
—o—C3Lamda95
915 | —u—T5Lamda80
e s —*— Z3Lamda80
Z 910 |
<
2
8905 -
g _ /-\ ~ S~p—n
5 90.0 - /.\ /l—l—l L ~a—n
| w

895 F  \U oo

89.0 L | s | L | s | L 1 L |

B 1 SITSHANEE
Fig. 1 Selection for the running parameters
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Table 2 Success rates of different methods for predicting lipase and nonlipase

Feature extraction methods Lipase Nonlipase Overall
Pseudo-amino acid composition (Z-scales) 92.3 93.4 92.8
Pseudo-amino acid composition(T-scales) 90.8 92.1 91.4
Pseudo-amino acid composition (Chou) 90.8 91.9 91.3
Amino acid composition 88.5 89.9 89.1
Geary autocorrelation descriptors 84.0 85.2 84.5
Moran autocorrelation descriptors 84.3 84.3 84.3
Normalized Moreau-Broto autocorrelation descriptors 82.2 85.8 83.8
Sequence-order-coupling number & quasi-sequence-order 83.3 80.8 82.1
Composition, transition and distribution 78.6 83.6 80.9
F 3 AREAETNIERAELEIEE
Table 3  Success rates of different methods for predicting lipase types
Feature extraction methods Lipase types Overall
GGGX GX Y
Pseudo-amino acid composition (Z-scales) 88.7 93.6 93.9 92.3
Pseudo-amino acid composition(T-scales) 87.3 91.2 92.6 90.3
Pseudo-amino acid composition (Chou) 86.0 90.9 92.9 89.7
Moran autocorrelation descriptors 74.8 88.9 53.2 80.8
Geary autocorrelation descriptors 75.3 88.6 53.2 80.8
Amino acid composition 79.4 79.9 86.5 80.5
Normalized Moreau-Broto autocorrelation descriptors 69.4 85.2 63.5 78.2
Sequence-order-coupling number & quasi-sequence-order 66.5 85.0 47.8 75.5
Composition, transition and distribution 61.8 82.0 46.5 72.2
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