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Preparation and Properties of Cross-linked Enzyme
Aggregation of Trypsin
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Abstract Cross-linked enzyme aggregation (CLEA) is a novel carrier-free immobilization technique. In
this study, trypsin-CLEA has been prepared and its preparation routine, application condition, stability and
structure have been studied systematically. (1) Every step for CLEA preparation was investigated to evaluate
the effect on the enzyme-activity retention with special aims at the precipitant concentration and type. The
experimental resultsindicated that pure alcohol was an ideal precipitant. (2) The best temperature and pH for
CLEA cataysis were determined respectively as 70 'C and 9.0, and a detailed explanation was given to
clarify the phenomena about shift of the temperature-activity and pH-activity curves. (3) The enzyme stabil-
ity versus temperature and solvent was tested and the enzyme leakage was examined. This investigation re-
sult confirms that the CLEA technique can fundamentally improve the stability of trypsin. (4) The structure
of CLEA was characterized by scan electronic microscopy, optical microscopy and laser particle size analy-
sis, respectively. The relationship between the structure and property of CLEA was aso discussed. The ob-
tained result of the present research may benefit the further application of CLEA technique, and the observed
rules can be applied to other enzyme-type CLEA.
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Tablel The effectsof different factors on activity retention of trypsin during preparing CLEA
A B C D E
o Precipitant concentration®/% 80 100 80 80 80
Precipitation step o
Precipitant type ethanol ethanol (NH4),S0, ethanol ethanol

o Cross-linker amount”(mLesmg %) 0.2 0.2 0.2 0.1 0.2
Cross-linking step o

Cross-linking time/h 24 24 24 24 48

Relative activity residue retention% 100 167 21 91 112

2 Precipitant volume/(precipitant-+water) volume; ® cross-linker volume/free enzyme weight; © note that the activity residue of the experiment A is 100%.
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Table2 The activity of resolved trypsin aggregation using different precipitants

No precipitant (NH4),SO, ethanol  methanol acetone DMF isopropanol DHF DMSO DIEA
Activity/(Usmg %) 18.98 13.67 13.75 13.1 1287 119 11.25 11.16 11.06 8.06
Relative activity residue/% 100 72.0 72.4 69.0 67.8 627 59.3 588 583 424
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Figure5 SDS-PAGE analysis of the leakage for CLEA trypsin
in ethanol
Lane 1: Typsin marker; Lane 2: Leakage of CLEA after 48 h; Lane 3: Leakage

of CLEA after 168 h; Lane 4: Leakage of CLEA after 504 h; Lane 5: Leakage
of CLEA after 1272 h
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