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Characterization of an Alginate Lyase,from Abalone and
Its Expression in Escherichia coli

ZHANG Qi'?, LI Yuntao'?, WANG Liping™?
(1. College of Food Science and Technology, Shanghai Ocean University , Shanghai 201306, China ; 2. Shanghai
Engineering Research Center of Aquatic-Product Processing & Preservation , Shanghai 201306, China )

Abstract. Alginate oligosaccharides have good prospects because of their useful and biologically
important functions. Alginate lyase can degrade alginate to alginate oligosaccharides,genetic
engineering technology provides technology for efficient production of alginate lyase. Extraction of
RNA from the hepatopancreas of abalone cDNA obtained by RT-PCR,cDNA as template for PCR
amplification to obtain alginate lyase gene algl,connection with pET-28a (+) vector. The
recombinant plasmid was transformed into E.coli BL21,induced and expressed. The new protein
bands about 32 000 showed on polyacrylamide gel electrophoresis (SDS-PAGE) and the protein
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form of inclusion bodies. Inclusion body purification, refolding and determination of its activity 15.6

U/mL,specific activity 644.6 U/mL. The optimum temperature and pH were 35 C and 8,

respectively. Alyl only degradation poly mannuronate (polyM) and not degradable poly guluronic
acid (polyG). The K, and V., values for alginate were 1.71 mg/mL and 19.08 U/mL,respectively.
Recombinase Algl poly mannuronic acid substrate specificity and cold adaptation has the potential

for biotechnology and industral applications.

Keywords: abalone,alginate lyase, gene cloning and expression , enzyme properties
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algl 3840 J5 Ak K FF T BL21 (DE3) 832 45 40 il
B AL AN EEFP T 10 mL 7 50 ug/mL &% B2 A0 2
FH LB WK 7R3 37 °C (180 r/min it 7% K5 37
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295 0.8 I, MU 1 mL B W ABOK 5 5 0T BE; 0 42 85 5%
WA A IPTG % 1 mmol/L,28 °C 180 r/min i T %
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8.0,5 mmol/L i JF I 25 B H AR, 1 mmol/L %A 4k I 43
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¥ 0.1 mL B AN 2] 2.9 mL A FL 4> %50 0.19% 7 3
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Fig. 1 Total RNA of abalone hepatopancreas and PCR

amplification of algl gene
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PCR By i 5 06 Je L VR I 2 B0, 7E 29 1 060 bp 4b 4
T, WLIE 2 (a), S EIGHAF ; 2E— 25 P iZ 8k
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XU 77 )
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Fig. 2 Identification of the recombinant expression vector
PET -28a —algl by PCR and restriction enzyme
digestion
23 EAEAHWESRE LEERGREMAENL
4 K3k ROk pET -28a—algl #Y K i AT 1
BL21 (DE3) 7 28 °C .1 mmol/L IPTG % 3 £:3% 6 h
J5 R FRIE T EAE T Algl (18] 3,7kl 2) A4
B I RS 8 1k SDS-PAGE & B, 1% %5 11T L)
AL AT X AFTE (] 3, 0K0E 4), LIRSS F s
fift, ZEPEACNE T 4 Ni-NTA S5l Wi AL 55 A2 A
Al S AT B 2 A e s S I (8] 33K
B 5), HE 3 AT LIE I A Algl XA
R 2 32 000, 5 FUHI 4 5 8 A AR X1 o i
—3, Aife)E A I Algl I 5E BT Y 15.6 UmL,
LU 7% R 644.6 U/mg,
24 RERNEERBEREME
Pk i i ) S I it JE 3 A 0 G A A [ B R
Mg I o i R 4 8 T R Rl BN i EE 35 °C,
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CR UL T 8RaE 40 CAEBE 1 h J5 5% B /T 1 %)
GR A Y 59.7% ; T 4 B2 /&5 T 40 “CH, 5% B i 0%
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8 W 2 e Tl Alg) I B RS E M Rt — 4R |

S —66 200
|
S —45 000
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M 85 1 JBORH X 20T J5E bk b v 5 12 oA 20 U A K A B
2. 4SRRI 3 .05 55 00 TR R 208 7 Dk kR S
VEW 45T R TE A R B S TOVE 55 AR R Y
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E 3 Alyl # SDS-PAGE

Fig. 3 SDS—PAGE of Alyl
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Fig. 4 Optimal temperature and thermostability of Alyl

2.5 HIEKMN pH & pH 2EMN

il 5 125 S VL A pHL B 5 E AR R[] pH T i
e AR DL 5, feili RV pH 451 8.0,
HBETE A 15.6 U/mL, 4 pH SN 7.0 B TS 7 oM 04
{E1Y 61.9%, 1M 5 pH T 2] 9.0 I, Wi 71 {2 A e
HIY 32.1%, Y4B 2L #REE pH 6.0~9.0 (1978 [
WALFE 1 h 5, FRE BT J1REILE] 60%L) I pH {H
P AR T o I B AR TG ) R, Y pH R 4.0
s THE ) 10.0 I, 5 B WS 3 L o E Il —
A VE B
2.6 EDTA.£E&ETXI8iE N7 Mm

T T 19 S NE I 49 T 1 mmol/L ) EDTA |
SDS FIAN [ 19 43 & 5 A& 4, 0 C s 5 LA

ATAT B 7 I i 55 1 15.6 U/mL o~ 100% . AR ¥ %
1,K* \Na*,Ca®  Mn> 5%} i 3 3 3500 V5 FH | KX il % 119
FEAE B K, AT B IE 52 5 19%; 1 Mg™ .Cu® |
Fe** Zn> X B 16 A M A F , Zo> (0400 V8 HIHE 42 8
B, EDTA SDS X i % i 3 i A0 %5 T 4
JE& BT

120 - .
| —- EiﬁpH
100 - —a— pHEUEE

AT G/ %
3

B 5 Algl RiERLMN pH & pH F2E 4
Fig. 5 Optimal pH and atability of Algl
x1 €EBFHEBmENEN
Table 1 Effect of metal cations on AlgL activity

T X B 1%
Non 1 1001
K* 1 11943
Na* 1 118+2
Ca* 1 1113
Mn* 1 106+3
Mg 1 905
Cu* 1 70+4
Fe* 1 21+2
7n* 1 T4+2
SDS 1 75+3
EDTA 1 62+3

27 RYHERE

VU ol 40 FH A ATE 5 48 e G 2R Fik I ) DI ) o
P, BRI 6, A BLIE -5 22 3R H 5 B 9 1 S 1
TEPE A 235 nm Ab 19 1 ' B2 728 A {1 0 i, T 6 TR A
AN HRIN 45 R B O FE A A A8 DN T A 22 3R
I R R P INOCRE B R AR, R AR B R
il Algl BA 2 R H S5 BERE TR IS W S 4, A BE R
fift 22 B IR E TR

JOURNAL OF FOOD SCIENCE AND BIOTECHNOLOGY Vol.37 No.6 2018



RO RS L IR A 8 R AR R R R R

= VEIERREN
0.12L  © ploy(M)

pun A~ pMG

v ploy(G)

0 5 10 15 20 25
S 5] /min

Eo6 BHEYHFERYE
Fig. 6 Substrate specificity of AlgL.
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2

—

£

< oast

0.10}F

0 OI.Z OI.4 OI.6 OI.S lIAO ll.2 ll.4 ll.6 lIAS
(1/[S])/(mL/mg)
7 Algl K18 K Lineweaver—Burke Y {2 £ &

Fig. 7 Lineweaver—Burke plots of the alginate degradation

by the Algl
SEHk .
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B 22 () T AL (O AN T P A A DR A B
il B R s AL AR T K AT I T Rk
B il = — S0 B 1 AT 2 ok A v T 1 R A B
PR, AT & il A0 O3 5 AR A A TR AT 10 X
gﬁ[lﬂo

FLRRAE AR PE 2 A Ni-NTA BB b 458 e 2
FMZEMraife  f aifb f5 0 AL R A gk
XL HEAT I A I R R RS, kS Y Algl
5 FLEE TS M 15.6 U/mL, U EETE R 644.6 U/mg, fi%
T4 38 P AR (1 147.2 U/mg) BB 4 (2 100
U/lmg) LG 76 pH 8.0 B G 1 ik 845 KAH, )8 T
W Bl T 5 G R S M A T 3R D 4 9 e L il Allgl
AT 2 R 1 S MRS IR IS MR S M S RE I i 2 Ry
T E T R 5 I T R MR OR PR B VA i SR U A 4
Jie 24 fire 1l [R) e R B AT 22 IR H B OB T TR IS ) R
PERBRT DL Algl 55 Al 251 Sl g >k 15 1 48 35 Jie 54
fife ity ) ) T 2 WE 4% W 15 14(PL14) , Algl feidh ifit
J& 35 °C, HAE 20~30 CIbA 60% LA I 11 il 1 1 £
B, D002l EL AT TS A T OS5 T R G v
BTN DI RE VA R VIR 1 e 9 T AL Tl A 3 I 3
k155 CA1 50 CI3 ) AL Algl (133X R v v
PORFR e ] DUR g 19 FH 1 ol 2B 7 Ak S B )
it T LA A ARG DR At 7 A A 2 7 AR AR B
XFF ol AR P R AR R, T B Y i £ v R
sk T LAAR 25 B R gk B ) 3
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