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Abstract: Alginate lyase was successfully purified from fermented broth of V. parahaemolyticus C20 by ultra-filtration, ammonium
sulfate precipitation, ion exchange chromatography and size exclusion chromatography. The purified alginate lyase with molecular mass of 40
kD had optimal temperature of 30 ‘C and maintained 90% of its activity after 3.5-hour incubation at 30 “C. The enzyme with optimal pH of 7.2
was stable within the pH value range of 7.0 to 7.6. Mg2+, Na', NH,", Ca®", methanol and Tween-80 with certain concentration had activation of
the enzyme while ethanol, acetone, DTT, urea, SDS, Zn*, Cu*', Fe*" and AP’" showed inhibition. This enzyme specifically degraded
polyguluronate with K,,, of 1.38 mg/mL and V,,, of 0.052 mg/(ml-min).
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1.1 ek
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System /A & ;=i . DEAE Sepharose Fast Flow #ll
Sephardex G-100 4 E GE Healthcare A7), HEE HIK
18 DYCZ-24D W H AL /s —AXE o B A kit
B H HA TaKaRa A, HERABATEHRES
R A .
1.1.2 BRI

ARSI T AR 23 88 4 8 FORAT I — AR R i
5K (V. parahaemolyticus) C20.
1.1.3 B Rl

FhyaE7R3E (gL): EEANR 5.0, BEEFE 1.0, i
K 33.3, HEEERREN 3.0, ZK1H/K 1000 mL, pH 7.0

R FRHE (g/L): HEERRHN 3.0, (NH4).S04 5.0,
7K 30.0, KoHPO,-3H,0 7.0, 7&487K 1000 mL, pH
7.0

ZEM X: A W: NaH,PO,-2H,0 31.21 g H 1%
JKEZZ 1000 mL, BH: Na,HPO,-2H,O 71.64 g H
IR EZR 4 1000 mL, HUA % 28 mL, B K 71 mL
RINGZ PR X o
12 HiE
1.2.1 MRS AR I I sE

B I 2 228 Preiss® A2 4MR %, B 1 mL
0.3%EFEEIREN (FHZEMR X FedD BN 0.1 mL BE,
£30 “C F R 20 min, FH 846G EE T 235 nm
AR IAE . FEPRK: 235 nm 4B S FERE BN 0.1
5 SUR— NS 1AL (U

HEPIMETTE: HZEARLE 280 nm 44Nk
fheigain s,
122 FgH5r Bs4lifk,

BUSE M C20 #Fh THUAF 7R TR IE , T
28 ‘CH;F% 12~24 h R ODgso IAF 0.6, F K WER:
FEAARTERI 10% UM 735 R R T R T B 77 ik,
28 °C, FERELHN 200 v/min 2c1F FREEFR 12h 5, %
REERAVRE L (8000xg, 4 °C) 30 min, FFUTIE,
IEEA 045 pm BRI BRIRE, REEEE ST
& 10 kDa [y 2 AR 4R R 40 22 R AR AR 1) 1/10,
IR ARV H 212 NN ] 7R (N H),S O, ZE LA EE A 80%,
FE 12 h 5, 4000xg FAHRE, DUEREE D7
&N 14 kDa FIPBER T2t X HigEirid i, 28a
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Fig.1 Elution profile of alginate lyase on DEAE-Sepharose Fast

Flow column
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Table 1 Purification of alginate lyase from V. parahaemolyticus

C20
x4 WiE A . EE
sEAAEH
s B /(U/mg) %
KB EER 50.0 1.0 100
AR IR 56.9 1.1 88.2
80%FABR LU 126.0 2.5 61.2
DEAE-Sepharose FF 358.7 7.1 32.1
Sephardex G100 386.6 7.7 22.5
97.4kD ——
662kD—— =
43 kD —
— 4k
31 kD —— s

20kD —— '
14.4 kD ——

3 FEERRBUAERHY SDS-PAGE

Fig.3 SDS-PAGE analysis of the purified alginate lyase
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Fig.4 Effect of temperature to alginate lyase activity
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Fig.5 Temperature stability of alginate lyase
222 FgRyEOE pH 5EBAEE It

I3 IMAEANR] pH AR G i i S 4 8 R SR g
TETU E R B0 pH, S5 R a1El 6 Frs, B fid

pH N 7.2, BELE pH N 7.0~7.6 6 FlTE /15
0.1
0.08 |
0.06 |-
0.04 |-
0.02

A235nm

1 1

07 58 62 66 7
pH
[El 6 pH X & AR SRR BRI S/
Fig.6 Effect of pH on alginate lyase activity
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Fig.7 Acid and base stability of alginate lyase
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Table 2 Effect of ions to alginate lyase activity

BY BTRAE sxtEE || BT BTRE Aaxtss
#E  /mmol/L 1% FZ&  /mmol/L /%
g4 0 100 Zn** 18 74
250 129 Cu** 18 40
500 141 Fe* 18 55
Na* 750 404 Mn?* 18 25
850 105 Co*" 18 26
1000 28 Fe** 18 19
K’ 18 76 AP 18 23
Ca*" 18 119 NH," 18 203
Mg?* 18 398 EDTA 18 2

TERG SR, [ R PUIMNAS R 257,
PAA AT 25 7 AOBETE N 100%30 2 LA G . 45
B 2 Frac: Mg® (18 mmol/L) s HaRZ I
WEVER, TI{EREIE IR 3.98 ff%:; NH," (18 mmol/L)
M Ca™ (18 mmol/L) tE/RIENHEIEM, HERk
FE4EE MK, Zn®'. Fe¥'. Cu®'. Fe¥'. APEE
BAHIER, HEaRFFR, RER Na A
TR, (EE 23R il 850 mmol/L i, U SR
HIHIER . Rk, SR s S A A () AN
PR S, WREFIRET R 55, 2m
B S SR NN 18 mmol/L ) EDTA I, B /)
WEERZUAMG], AT DAY T AR R R R
A& FENMRENE .

224 B PG EER SN R
TEBG SR, AR R POIIAAS [F A AL

418

7, D5 FLmEE, AR BRI S Y 100%
SRR 3 Fraws: AENHE WA P, 1% L8,
PRI R P = 0 e AT R P i PR R
Bt EREIETER, RGN PR R E
=AW PR R B TR T, AT
L RN B 5 T S5 RIS 55 (RIS SDS )41l
PERIT LAEMIERX — x5, R SDS AR 2R s 1k
M, G TSI, AIFEUE 5 A S 51 A
B IRE YRR, T HA R EoR, BE%E SDS K
JEbEr, IR FTRRGEZ ;. DTT /Rl b i HI R
70U TT LABTS 1E 2 v SRR AR, A S
DTT & s e, ATy HERT i > bt
A AN SR ZhEE: 534k, MEARE T RIER
THE LA Tween-80, (RIRE X REAIHIEM, 1M
WRZIS EIE TR, RIS A R T

3 BRI SRR AEE IR

Table 3 The effect of organic reagents to alginate lyase activity

A A R ABATEEE /%
2= Popid 0 100
VEZ 1.0% 112.2
TEBg 1.0% 513
v BF 1.0% 243
A = BF 1.0% 31.0
DTT 0.02 mol/L 445
E 0.02 mol/L 364
R 04% 250
0.6% 302.5
Tween-80 0.8% 262
1.0% 537.5
0.2 mol/L 41.5
0.4 mol/L 35.0
o SDS """"" 02moll as
0.4 mol/L 35.0
0.8 mol/L 17.5

225 JRYIBEIE MR

TERE AT, B A5 0.3%5 . M «-
KRG RFFEAHERYY (CMC-Na). T PR
R BRI IR N, PRUONEERR . k-RHIE. CMC-Na
BEARIF=IANS E, FTLAGE—4% DNS 3EPHilE
Mg . SRR 4 . MR 5 D
BETR A IR R R T — 1, H AP A i TG
R LA Ry, Fe RN B 5 B R R AT SR H
PERETR L R PTIE ) o 320 DIANRIMR FE I 5 5 p
T R M JE A 00 7 T A S B 2, LA Lineweaver-Burk
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MR R0 e B e S ML, 25 R 8 B, K,
A 1.38 mg/mL, Va A 0.052 mg/(mL-min).
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Table 4 The substrate specificity of alginate lyase

T REF RHE
S % ) _ < ‘
RIRR e R MM mw mms

& A/U 0329 0043 0034  0.001 4533 73

60  y=16.922x+12.257
g 50 - Km=1.38mg/mL
./\é\ 40 |- Vmax=0.052mg/(
£ 30
g 20
= i
L 1 O 1 1 1 1 ]
-17-0.5 05 1 15 2 25
_10 L
1[S}/(mL/mg)

8 fE{L/KFRES & T HEBAESAY Lineweaver—Burk XU{EIE[E]
Fig.8 Lineweaver-Burk plot of alginate lyase towards

polyguluronate
3 ZEip

R V. parahaemolyticus C20 K E#:GFRF =i
IRZHEREL B0 RIS $hhT. B R AR
o BA IS B PRSI R — B R, A g
7.7, FCRA 22.5%. itk ITHE EER LRI 7 F &
N 40kD, BEIER MGG N 30 C, TERGEIRE N
TR0 3.5 h, BEE T IRFFTE 70% LA L, G2 PEIR T
IR 60 CHY, Btk 5 kiE: BfiE pH N 7.2,
TERRTS AR 2 VO ] pH 7.0~7.6 ARG 2.5 h, B JI1RF:
1E 50%LA b, (R E R, B RNE; SRET
Mg™". Na TR R RAGE (R, NH, i Ca®" i
BABIFRBOEER, HEs T Zn® . Cu™. Fe™'.
Fe’*. AP S LA MHIBEE VR . A HLIR7 o R
BRI Tween-80 B ABUSTER, T LEE, N =K%,
DTT, JRZEF SDS Rt EEA Bt i
J BB M i SR PRI IR (PG BoR R
SR, TSI, AR SR H BRI R (PMD
IR RRRE SR 22, AR VAR MR A 3R o D B IR

(PG) ) K,, fH N 138 mg/mL, Vy N 0.052

mg/(mL-min).
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