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Abstract: This study aimed to predict the primary and higher structures of thermostable f-galactosidase, providing theoretical basis for
further study on its structural characteristics. Several kinds of bioinformatics softwares, including ProtParam, ProtScale, TMHMM Server v. 2.0,
SignalP 4.0 Server, SOPMA, PSORT Prediction and GENO3D, were used to analyse and predict the primary and spatial structure of this enzyme.

Result showed that the thermostable 5-galactosidase was composed of 452 amino acids residuals. The enzy me protein had no signal peptide and

transmembrane region, and located in the cytoplasm. Alpha Helix and” Random coil were main structures in its secondary structure. By using

homology modeling, three-dimensional structure of the enzyme was constructed.
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Table 1 Amino acid composition of thermostable
p-galactosidase
AR KB ERM AER KB ERLY%

Ala 23 5.1 Leu 37 8.2
Arg 17 3.8 Lys 35 7.7
Asn 25 5.5 Met 11 2.4
Asp 27 6.0 Phe 25 5.5
Cys 2 0.4 Pro 14 3.1
GlIn 18 4.0 Ser 17 3.8
Glu 36 8.0 Thr 13 2.9
Gly 31 6.9 Trp 14 31
His 15 3.3 Tyr 30 6.6
lle 31 6.9 Val 31 6.9
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Fig.1 The distribution of hydrophobic amino acids in

thermostable g-galactosidase
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Fig.2 Transmembrane regional prediction of thermostable
p-galactosidase
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Fig.3 Signal peptide predictionof thermostable g-galactosidase
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Fig.4 Secondary structureprediction of thermostable

p-galactosidase

Model-1 M odel-3
5 TEf# B -F A MEE BRI RIRE R MLL i

Fig.5 Comparisonof some homology models for thermostable

M odel-2

p-galactosidase

10
.
Iu:‘ " W
- ; |
.
Wi =E e ol .
- -
RS d ! il !
. .
W rSsse
= LS
2 | K
= ..
> )
- -
— e e '.’ - 1) -y
VARG aEL — JRpAIIH)
135
;' .
S s :
1sn o " L) Al ()

> .9 95 235%
by -jo-pl 12 30
* 1

0 and noasproline sesidecs

A 1001
excopt Gly and Pro) )

]
4
451

6 Model—-1 B9 Procheck #E{}
Fig.6 Procheck analysis of Model-1
| F Procheckst Model- 117 4347, 45 @R (B
6), {EASI T B SR oy, AMEAZL SOV X

708



M EmBHL

Modern Food Science and Technology

2013, Vol.29, No.4

FERRBRFEANTL3%, 53N 3.004 T K SLVFIX Y,
R 2. 2% R FTRREE T ARG X IR, X — S50
JESTAR A SR o AR AT E R T
\erify_3DH A% Model- VAU 1) 37 Al 7, 88.05% 1
RARIRTRHEID-1IDAIFH A E K T0.2, UL IRAM R
Hi@Et 7 \erify_3DIGAIE
3 tig

VMG R SR THIA R, ERENT
SHEDE BRI TN A7 0 Ed. oA R,
GREHEC:. M. EEREESEY¥TH, Lk
BUSRATECHR b A2 SR HRSL, K B rp R
HOHT AR AU B e TS, Bl 2
FEEFENFENE, E—YVAEWERSTIERHER.
01, B E B = KU % GenBank % 2 F7 51 55040 /4,
SWISSPROT & [ /i1 #4fs FE P DBA= ) K 43 1 &5 14 5
W, CBONA T SN A ar B0t 5T R A 52 3k
HUF 1 kg A Al B A OREI415), Mg, st
B T8 (R4 K5 Thie ORI Fik U & 4 FAE )
AT B LR R (R 8L, AR 12
WIEABATIR . AR SR ARAME IR 27 77, 1 HL R
Ak, B, MWFEES B —AN SR8 R R )
2% ) G5 R HEAT TR ) 1] R AR H 2 S FH 2

AT, BATVNAH T — RIVAEDE B A
XOF T #8B- 2 AR I (AT R s Rl M AT T A
TR, FEXT T R B- 7L 0 E G (W] R S5 H A T JE K
P, %A ARG A2 E AR IR AR, IS SN
5.80, MRMEE FEIRTREL BAL 2 Rt FRE IR R A 5,
FHICIKTSE , I A B- U0 e T I8 P B e
2 2R A B KM 1R 5 S 2518 N -0.4285 y fidd
PEZ i #4p- 2 FUME B iZ A KB R A . M
TMHMM Server v. 2.0F1SignalP 4.0 Server &4 H T
SRR, 2RO B AR FS I X AE Sk . B
PSORT Prediction T & X 1z #448- 1= LW £ B2k 47 41
W8 LTS A, 2% BRI T AU BT R
PER11%, T LEAH B JE 5T TEIRE DL B2 A1 s 8 i
SE R ZE FIAFAE . (EI%E ARG I REE i,
o2 JiiE 45 ¥4 (Alpha  helix) A1 76 #1015 #h 45 #) (Random
coil) 735 5 $536.73% F139.38%, A EK 45 .
TESERBE T, AT Geno3D AR 45 45 X iZ it #48-
2 FUBEEF B AT = s M T AN A, K R
()5 TR P91 (£ $228 Geno3D AR 45 4, MG (][] 5
¥ B A i B FUR M . O B = 4 A R )
pdb2jalB. pdb2wc3BApdb3ahx A= FFI AR .
ARG, RS54 A Model-1. Model-2. Model-3

709

SEAMERHA S, B LR AV AR R R,
Model-1 575 & i #48-F FUHE TG 1 SE 2 (IR 5
J3i F \erify 3D % £ % Model- 145 78 34k 5 KB, A
88.05%[1) 2 3k FRhk F3D-1D A Bt /8 K 10.2, i
A FRATTR R T A B AR F4y3- LA T R AR

4 £Eip

AT FUE LR F— Z 5 ARG 2 A X 4
B-EFNE TR — A . SREKIE. BEIRIX . (55
fk A e hr LA — R SR S AT T e FRAE= 2K
ZER P HEAH b AT 2 [ 5 ) [RGB, ik — 2Dt
FUIM FAB-~F FUREEF B0 DIRERFIL LA Pt BE5E 2t -

SE R

[1] Reuter S, Rusborg Nygaard A, ~Zimmermann W.
P-Galactooligosaccharide synthesis with  S-galactosidases
from Sulfolobus solfataricus, Aspergillus oryzae, and
Escherichia coli [J]. Enzyme and Microbial Techilology,
1999, 25(6):509-516

[2] 2o, 40 it PR, - 2 LR Tl A T FROT 8 2 Tl
2EPE R [I]. 7P #6100, 2010,5:3-4

[38) ZRatte UM BE S L SRR T L FURE W [D].) e g
T K%:,2001

[4] VAT BE B AR 2 AR ) o — AR SR SR 9] o 1R EL
Mr,1998,26(4):9-12

[5] M A, 2= i A TR FUBE B 46 []. 7 i S HLIR, 1999,
1:20-21

[6] ZRa, 7 IEAF BB 32 - UM 1 il 1) L I A 32 Je [0 0k
FH A Mk K 2£41%,2000,31(6):595-599

[71 Jung Min Lee, Dae Kyun Chung, Joo Heon Park, e al.
Cloning and nuclectide sequence of the s-galactosidase gene
from Lactis spp. Lactis ATCC7962 [J]. Bitechnology Letters,
1997, 19(2): 179-183

[8] Ranwala A P, Suematsu C, Masuda H. The role of
[-galactosidase in the modification of cell wall components
during muskmelon fruit ripening [J]. Plant Physiol, 1992, 100:
1318-1325

[91 Romanos M A, Clare J J, Beesley KM, et al. Recombinant
Bordetella pertusis pertactin (P69) from the yeast Pichia
pastoris: high- level production and immunological properties
[J]- Vaccine, 1991, 9: 901-906

[10] Bin Liu, Yigian Wang, Xiaobo Zhang. Characterization of a
recombinant maltogenic amy lase from deep seathermophilic
Bacillus sp. WPD616 [J]. Enzyme and M icrobial Technology,



MR ERRH Modern Food Science and Technology 2013, \ol.29, No.4

2006, 39:805-810 2£1}%,1999,1:28-29

[10] B AR PR KU A8 23U B G BE R E X T B e i [15] AEF5#0,m 7k 13,25 36 4, % HipNEakk (0 45 145 ThRg o #r
FIL[J].ToHH LRS54k 2002,21(3):296-298 [9]. L8Rl 2010,38(5):2254-2256

[12] FEAE L RS A TO0 73k (Mt 0t JE D) L AR [16] K& T, 250, 2R 58 5 THERR [ 145K /0475 ThRET[9].
i F,2004,20:54-57 A SCHR 2 2 AR (H AR #0R), 2006, 18(1): 24-26

[13] EHIERAME B TR A )R] A B
*#4},2002,20(6):56-57
[14] ZRAEEEWIZRAEYE DFERGE S R R4

710



