Y2332 A8 A4z
Korean J. Biotechnol. Bioeng.
Vol. 18, No. 4, 306-311(2003)

SticEl MOHI2S A5 J1MYLE enterokinase®l 1IMIAH THEE!

Solid-phase Refolding of Immobilized Enterokinase
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Solid-phase refolding of immobilized proteins can be an effective way to reuse an immobilized enzyme column. Oriented
immobilization methods are known to provide higher activity of the immobilized enzymes. In this study, using recombinant EK
(enterokinase) as a model enzyme and a fusion protein, that consisted of recombinant human growth hormone and six His
tag that was linked by the peptide of EK-specific recognition sequence, as a model substrate, we evaluated two oriented
immobilization methods, i. e., reductive alkylation of N-terminus a-amine and affinity interaction between poly-histidine tag and
Ni-NTA (nickel-nitrilotriacetic acid). The immobilization yield, activity and cleavage of the immobilized enzymes, and the yield
of solid-phase refolding were compared. The Ni affinity immobilization and the covalent immobilization yields were about
100% and 65%, respectively. But the specific activites were the same, about 50% of that of the soluble enzyme. The
cleavage rate by the covalently immobilized EK was higher than the soluble enzyme and the side reaction of cryptic
cleavage was significantly decreased. Covalently immobilized EK showed almost 100% refolding yield but the affinity
immobilized EK showed only 70% yield, which suggested the covalent conjugation provided more rigid ‘reference structure’
for the solid-phase refolding. The monomeric hGH could be easily obtained by capturing the cleaved poly Histidine tag by
the Ni affinity column.
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Figure 1. Comparison of protein immobilization at each glycidol
concentration on glyoxyl agarose. Immobilization condition was as follow:
80 mg BSA was reacted with 1 ml activated gel at 0.1 M potassium
phosphate buffer (pH 10.5) and room temperature. (@): 0.2 M, (O): 0.6
M, (W) L1 M, (V) 20 M glycidol.
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Figure 2. Effect of S:E ratio on cleavage yield of fusion protein. One
unit of EK reacted 1 ml of fusion protein solution at various
concentrations (0.1-5 mg/ml) for 16 hr.
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Figure 3. Fusion protein cleavage profiles. Fusion protien concentration is
1 mg/ml and 1 unit enterokinase was added. (a) fusion protein: 1 mg,
soluble EK: 1 unit, lane 1: Standard marker, lane 2: hGH, lane 3: fusion
protein, lane 4-7: 4, 6, 10, 16 h. (b) fusion protein: 1 mg, immobilized
EK: 10 pg, lane 1: Standard marker, lane 2: hGH, lane 3-10: 10, 30
min, 1, 2, 4, 6, 9, 18 h. Cryptic hGH is non specific cleavaged hGH.
Fusion partner is consisted with six histidines and EK recognition
poly-peptide ((Asp)s-Lys).
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Figure 4. Comparison of solid-phase refolding yield with soluble
enterokinase and immobilized enterokinase denatured by each denaturant
concentration.
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Figure 5. Purification of hGH using Ni-NTA column. Lane 1 is
molecular marker, lane 2 is standard fusion protein, lane 3 is standard
hGH, lane 4 is cleavaged fusion protein, lane 5 is purified hGH with the
Ni-NTA column.
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