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Abstract: This study aimed to express gene eglA6 from Aspergillus niger, which encoding a highly
thermal stable B-glucanase in Kluyveromyces lactis (K. Lactis), and investigated the properties of
recombinant enzyme. The recombinant strain K. Lactis GG799/pKLACI1-eglA6 SL105 expressing
B-glucanase was constructed by using the K. Lactis expression system with an enzyme activity of
23.0 U/mL in shake flask. The apparent molecular weight of recombinant enzyme AnEglA6k was
5.6x10%, which was significantly higher than those of the same gene in Pichia pastoris. The optimum
pH of AnEglA6K was 5.0 and the optimum temperature was 75 ‘C. The half-life of AnEglA6K was
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65.0 min at 80 ‘C. The specific activity of AnEglA6K was about 0.5 U/mL with Avicel as substrate.
The expression products of eglA6 in K. lactis and Pichia pastoris were significantly different. The

molecular weight of product expressed by egld6 in K. lactis was significantly higher than that in

Pichia pastoris, and the thermal stability and crystalline cellulose degradation activity of product

expressed by eglA6 in K. lactis were also higher than those in Pichia pastoris. The recombinant

glucanase derived from the expression of eglA6 gene by K. lactis has high thermostability and is

suitable for application in feed industry.

Keywords: Aspergillus niger, hyper-thermophilic 8-glucanase, Kluyveromyces lactis, glycosylation
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Fig. 5 Thermostability of AnEgIA6K
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Fig. 6 Effects of pH on the activity of AnEglA6K and
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Table 1 Effects of metal ions on AnEgIA6K -catalytic
activity

Jc
Na* 97.4+0.6 99.0+1.1
K* 98.4+0.3 98.9+0.5
Ca* 102.8+1.2 101.4+0.9
Mg* 100.8+2.3 100.1+1.6
Zn* 99.9+1.0 101.7+0.7
Ni% 97.8+0.6 101.1+0.3
Co* 116.0£2.5 113.2+2.1
Mn?* 108.7+3.3 102.6+2.4
Fe* 94.420.8 93.9+2.7
Cu* 97.3+1.8 125.6+1.0

EDTA-Na, 90.1+2.4 93.6+0.2
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W3R 2 iR, DL K S 45 SR 0E AL LA 2 05 R IS )
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W RSS2 WESE 4 FR UL B-1, 3BT i R 20N
SR AnEglA6K 24 36 B BH 2 A G . mT L
AnEglA6K A RERF MR B—1,3- BT 5, XAk b
AnEglA6K 1 AnEglA6 584 —%, {25 M h & ki
) H b o SR R G B i 25 5 AR SOk
i B Ok A Y A 58 OB T EgIB UV 4 58 B i En3gA |
En3gB 1 En3gCH#f %} BE4s Z Wl B AT Z WA — &
W R AR RE T, FURIGPERRAN R . AnEglA6K Xf 3% 2
HIT 6 B IS Py B8 fff 05 PR A 7 A 5 AnEglA6 JEAR —Z(,
AT DA U 7 il 3 Sy N DD B-1, 4 SR BE S

AnEglA6K 4l 5 fl b £ 48 R AE 2844 20 min Y
SR J5 78 RN I H R RS I 21 B 8 A 8 SRR | X i
W] AnEglA6K XJ 4 df A1 £F 4t 5 0 A P itk 68 JJ .
AnEglA6K X —4r S aE S AnEglA6K SrF R I
Uiy ) AF 4 R 45 G A5 R — 2 M C & . Blast 4K
TH44 eglA 6 FERIFIR ) (O fE T 5 PIRR I BE R K
() 26 B S ARAB 1 19 7= W AH X 51, B bR T4 AnEglA
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b2 5o AT R R T A Lk, A5 SR LA 8,

% 2 AnEglA6K 5 AnEglA6 KK #4554
Table 2 Substrate specificity of AnEgIA6K and AnEglA6
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1:2.5)
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1:2)
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iR 8 SR B-13 0.0 0.0
e 2N B-13 0.0 0.0
IRE R b B-1.3 0.0 0.0
AT 2 H B-13 0.0 0.0
e 4% B-14 1.2+0.1 0.620.1
HiAE B-14 1.4+0.2 0.9+0.2
(U B-1.4 0.5 0.0
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T 2B B R 1 A SR L D Engl 2 f
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1% 1 51 v B DR ST, FR G T LA By 79 8 il T 8 A AH AL
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FHLE, AnEglA 78 C-dii 2 11— Bt 81 A2 SRR A i
DI, R ax 81 AN BEIR 1Y 7 51 4 58 NCBI Pl #E47
Blast ##& Xt , 2558 WoR Hiw s 36 4~ 3 i vk 5
(& 8 JrHERR 43 ) 114 X Jk %E@%%%@ﬁﬂﬁ%%?
OGS BT B R, XA S A B 4 R R A
Yk 2 % iR A R0, ﬁ*/nﬁliﬂﬁﬁ/‘]%#—fﬁbm
AnEglA6K F A 1 i £F 4 3 B A 58 11 EglB AN EA

a5 dpf A2 2021 24052 128 AN
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i 8GRRAS B HOSNESGAERG | NI DA DS 1L | CHGMN FIVODMER 63
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-ﬂﬁamm__%%_ 12
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Fig. 8 Sequence alignment of AnEgIA and EgIB
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RS AR RS 43 TR A T 2F OB R A
INGYFSERE R T OB Y L F R UL A B
(18 e AFLRT 73 o 2 4 SROME , 3X — 4% R S TR
BB 55 40 3 Ry UIAY p-A5 SRS — 80P, N
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Fig. 9 Products of AnEgIA6K decomposition of barley

glucan
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