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ABSTRACT

We scaled up a covalent immobilization system of urokinase to the activated Sepharose and
used it repeatedly to cleave a fusion protein consisting of human growth hormone and GST
fragment. After scale up from 6 ml to 250 ml, the column system still demonstrated basically
the same performance in terms of urokinase immobilization and fusion protein cleavage. When
the column was washed with 6M guanidine HCI after the cleavage reaction, the immobilized
urokinase showed no activity probably because it was fully unfolded. However, as the
denaturant was gradually removed from the column the immobilized urokinase fully regained
its bioactivity, which indicated it was properly refolded into its native conformation as
covalently attached to the solid matrix. After 20 cycles of this ‘solid-phase
unfolding/refolding’, the immobilized urokinase maintained approx. 80% of the initial
bioactivity. This method provides an efficient protocol to apply the solid-phase refolding

technique to improve the longevity of immobilized enzyme columns.
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Ab8-=]31 9lE serine protease Al%E <2 urokinase (two chain urokinase type
plasminogen activator): enterokinase, thrombin, Factor Xa 3 Zo] A4 A4 Z o] &5 g
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Figure 1. Stability of the immobilized UIK
aclivity upon repeated solid-phase unfolding

g and refolding up to 22 cycles. For each

-‘? cycle, the column was fed with 6M GuHCI

;,5 = for 1 hour(2 bed volume/hour) for

g o unfolding, and then the denaturant was

5 30 washed with 0.1M phosphate buffer for 2
20 hours(2 bed volume /hour) for refolding.
19 | The UK activity of the resin was measured
O a4 s s v0 12 16 18 20 2 after the refolding step and compared with

No. of Cycle the initial activity.
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Figure 2. Purification of hGH monomer from the cleaved fusion protein by using Streamline25
column equipped with Streamline SP-XL(50 ml) (Streamline25 operating conditions were:
loading buffer of 0.1 M sodium phosphate (pH 3.5) at 10 ml/min, elution buffer of 1M NaCl at
8 ml/min). Lane 1: hGH, lane 2: resolved pellet after acid precipitate, lane 3: resolved pellet of
elute at loading step, lane 4: sup. of elute at loading step, lane 5: sup. of elute at chasing
step, lane 6: resolved pellet of elute at chasing step, lane 7-10: elute at elution step.



