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Abstract: A x-carrageenase gene from the bacterium Pseudoalteromonas carrageenovora ASY5 was cloned into a pET-28a expression
vector and expressed in Escherichia coli BL21 (DE3). The length of the obtained x-carrageenase gene sequence after cloning was 1194 base
pairs (bp), and this gene encoded a protease (molecular weight: 48 ku) composed of 398 amino acid (AA) residues. Based on domain analysis,
this x-carrageenase belonged to the GH16 glycohydrolase family. The enzymatic properties of the recombinant k-carrageenase were studied, and
this enzyme specifically degraded k-carrageenan. The results also indicated that the optimal temperature and pH for the enzyme were 55 ‘C and
pH 9.0, respectively. The recombinant k-carrageenase retained more than 95.0% and 60.0% of the maximum enzymatic activity after 1 h of
incubation at 40 ‘C and below 45 ‘C, respectively, and retained more than 80.0% of the maximum enzymatic activity after 30 min of
incubation at a pH range of 8.0~10.0. The activity of the recombinant enzyme was significantly promoted at low concentrations of Na'"and K,
and 1 mmol/L Sn>", Fe*, ethylene diamine tetraacetic acid (EDTA), dithiothreitol (DTT), Tween-20, Tween-80, Triton X-100,
[f-mercaptoethanol, sodium dodecyl sulfate (SDS), and urea. The enzymatic activity was inhibited to various degrees by high concentrations of
Na'and K" and 1 mmol/L Cd*", Ba*", Mg**, Fe*, and Ca®".
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Fig.4 Effect of temperature on the enzymatic activity (a) and

thermal stability (b) of x-carrageenase
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Table 1 Effects of metal ions on carrageenase activity

Metal ions Concentration/(mmol/L)  Relative activity/% Metal ions Concentration/(mmol/L)  Relative activity/%
100 113.08+2.49 Ba’ 1 97.78+5.03
300 120.42+13.33 Mg* 1 91.13+6.97
500 107.28+8.91 Fe** 1 11.41+13.64
N 700 93.29+13.49 Ca** 1 75.31£12.50
e 1000 85.78+4.42 cd* 1 38.68+9.51
2000 91.13+7.74 S 1 135.04+6.98
3000 97.61£7.74 Fe** 1 130.94+9.71
4000 4.95+1.27
10 138.74+7.10
50 81.17+7.10
K’ 100 49.43+3.28
150 30.03£2.40
200 19.96+3.82
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Table 2 Effects of surfactants and detergents on the activity of recombinant x-carrageenase

Reagents Concentration/(mmol/L)  Relative activity/% Reagents Concentration/(mmol/L)  Relative activity/%
EDTA 1 162.68+4.02 Triton X-100 1 162.23£9.29
Tween-80 1 170.47+14.58 f-mercaptoethanol 1 264.84+2.92
Tween-20 1 152.50+15.60 Urea 1 165.47+10.34
SDS 1 143.68+6.97 DTIT 1 159.32+12.09

1 mmol/L EDTA #1 DTT, f-mercaptoethanol. SDS.
Urea. Tween-20. Tween-80 F1 Triton X-100 % 2520 il
BAEHEN, EDTA 2—M&E&RBEEH], nS5%
| TS EE TS, NmfERgr St s; DTT 1)
FEAERT LA SRS PE,  TTREA BT IR A CE X
IR (Cys) ARYEM, #i—BUi, Cys XI1§
friE P2 e R, Bomercaptoethanol £-SH £ [4],
M LLS Zaiss &, SURRIIMER, s =g
4; SDS. Urea. Tween-20. Tween-80 I Triton X-100
XTEAMRATRHER, P Wk AR s
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TRARIEE A 60.0%. HEARGHREIL 71 pH i
P, 7E pH 8.0~10.0 70 Bl IS /1ckase . Na WRE R
F 700 mmol/L 5k K¥KFE =T 50 mmol/L, Xt 41
WA MHIEA; 1 mmol/L Cd*"\ Ba®. Mg™'. Fe™'\
Ca” X BREEHHIMER, 1 mmol/L Sn*". Fe’*, EDTA
A DTT, p-mercaptoethanol. SDS. Urea. Tween-20.
Tween-80 A1 Triton X-100 i =5 £ Ff 5o il v A (e 2
.
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