Y TR R Chin J Biotech 2010, July 25; 26(7): 1003—1008
journals.im.ac.cn Chinese Journal of Biotechnology ISSN 1000-3061
cjb@im.ac.cn ©2010 CJB, All rights reserved.

WO I A B B RO B2 E M R A B A

B Bkz, gaml, mid !, En, o

1 T EBMRBERGEL Y BT R BT PR TR, KE 116023
2 FEBEREMST AR, Jbat 100039

W E: LB A B Tetraselmis subcordiformis & —F LA & F A8 h il d 45, ERARE P EEHFRAE, T
AT — T AT 1) 69 3 4 T AL ;”L%iﬂ@%@ﬁ BRBAT A AN KRR, AR T EREIRE T & —BAABA. -

FI LB AR Z B KA A A AR M, H R T BB \%/m/ixfxﬁ&é64£4&yi%&@4i FoL., AREAY, &
Z R ARE AN R Z B ) 4 Xfmiﬁéiﬂ&%éﬂ%z}ﬂ’ﬁ)ﬂ 60 % ~70 % 4@ F 2 LR BN EAESILEEER G, LTS

HuZad ), THTARGLE—F i,

XEW: PBOAE, ABAIH, ARESBLE

Stability of the hydrogenase from 7Zetraselmis subcordiformis
and its preliminary purification

Fei Yan'?, Zhao’an Chen', Xupeng Cao', Hongbin Lu', Song Xue', and Wei Zhang'

1 Marine Bioproducts Engineering Group, Dalian Institute of Chemical Physics, Chinese Academy of Sciences, Dalian 116023, China
2 Graduate School of Chinese Academy of Sciences, Beijing 100039, China

Abstract: Tetraselmis subcordiformis, a marine green alga, can produce hydrogen by photobiologically hydrolyzing seawater with
hydrogenase. In this study, the preliminary purification of the enzyme was explored by ammonium sulfate precipitation, and the
impact of sodium dithionite, B-mercaptoethanol and glycerol on the enzyme stability during the process was investigated. The
experimental results illustrated that sodium dithionite provided significant protection on the hydrogenase by depleting oxygen, while
glycerol, a protectant against the structure instability of the enzyme, also presented protection. Crude enzyme with specific activity of
0.557 U/mg protein was extracted using 60%—70% saturated ammonium sulfate solution supplemented with 200 mmol/L sodium
dithionite and 5% glycerol, and the hydrogenase recovery yield was about 30%.
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Fig. 1 Anaerobic system used for hydrogenase isolation and
purification. 1: N, bottle; 2: vacuum pump; 3: manual valve; 4:
vacuum bag; 5: vortex mixer.
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Fig. 2 Effects of sodium dithionite on hydrogenase activity in
solution.
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Fig. 3 Effects of sodium dithionite on hydrogenase activity
during ammonium sulfate fractionation.
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Fig. 4 Effects of f-mercaptoethanol on hydrogenase activity
with no sodium dithionite in solution.
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Fig. 5 Effects of f-mercaptoethanol on hydrogenase activity
with 20 mmol/L sodium dithionite in solution.
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Fig. 6 Protection effect of 10% glycerin to hydrogenase. 1:
buffer is 50 mmol/L Tris-HCI (pH 7.9) containing 20 mmol/L
Na»S,04 and 10% (V/V) glycerin; 2: control group, buffer is
50 mmol/L Tris-HCI (pH 7.9) containing 20 mmol/L Na,S,04.
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Table 1 Protection effect of different concentration glycerin
Buffer Specific activity (U/mg)
Tris-HCI (control) 0.256
Tris-HC1+3% glycerin 0.262
Tris-HCI+5% glycerin 0.277
Tris-HC1+10% glycerin 0.280

Tris-HCI1+15% glycerin -
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Table 2 Purification of hydrogenase with ammonium sulfate precipitation

Saturation percentage of .. Total protein Hydrogenase Specific activity Purification

ammonium sulfate solution Total activity (U) (mg) yield (%) (U/mg protein) (fold)
50%—60% 3.59 11.82 20.78 0.304 1.73
60%—70% 5.23 9.39 30.27 0.557 3.16
70%—80% 2.93 6.17 16.96 0.475 2.70
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