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To avoid the intrinsic problem of aggregation associated with the traditional solution-phase refolding process, we
propose a solid-phase refolding method integrated with expanded bed adsorption chromatography. The model protein
used was a fusion protein of recombinant human growth hormone and a glutathione S transferase fragment. It was
demonstrated that the EBA-mediated refolding technique could simultaneously remove cellular debris and directly
renature the fusion protein inclusion bodies in the cell homogenate with much higher yields and less aggregation. To
demonstrate the applicability of the method, we successfully tested the three representative types of starting materials,

e., thGH monomer, washed inclusion bodies, and the E. coff homogenate. This direct and simplified refolding process
could also reduce the number of renaturation steps required and allow refolding at a higher concentration, at
approximately 2 mg fusion protein per md of resin. To the best of our knowledge, it is the first approach that has
combined the solid-phase refolding method with expanded bed chromatography.
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Figure 1. Process sequence of the EBA-mediated refolding of the
inclusion body protein from cell homogenate.
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Figure 2. RP-HPLC chrematogram for the resolution of the oxidized
and the reduced forms of the fusion protein. Buffer A was 0.1%
(v) TFA in deionized water and buffer B was 0.1% TFA in
acetonitrile. Fifty microliter of the sample containing both oxidized
and beta-mercaptoethanol-reduced protein was injected into the CI8
column (Macrosphere 300, 3 micron, 4.6 x 140 mm, Alltech Inc.,
USA). The gradient was 24-75% buffer B in 35 min.
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Figure 3. Expanded bed height of STREAMLINE DEAE with flow
rate in 8 M urea containing 46 mM sodium bicarbenate buffer, pH $.0.
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Figure 4. Elution profile of the solid marters from the expanded bed.
(3 sodium bicarbonate buffer only, A: the same buffer comaining 8 M
urea(the feed showed 28.7% Brix), [ cell homogenate containing 8
M urea (the feed showed 47.2% Brix). All the feed was at pH 9.0.
The expansion ratio was maintained ac 3.0. For A and [, 100 mL
was fed and the column was washed by the buffer.

3 oheb bede] obEge) FAIHA gtk o] Ayl I
ol FEss 40 mLe] AlE sjde] B UsE oF 110 g/mL
Z A2se] STREAMLINE DEAE resin® T Z& 1.0
gimLE U} goprl

ME ®77] 2EE0t urea?| XA

Sohd phase 2}]2451 ZA9 AL ME e loading

F A48 ) 28 252 Z AAANZE 5 vkl etk
ﬁﬂbl:o}ﬁ Tkt resin Alolol] 7o) AL} resin A okaAl
Aol gohd, = TAYAY JdH2EoF SHAE
Hadsle] faAlel 98% 22 dEigthy o) AFHY
TN £ dojme FHEE T Aol7 “H-E‘°l'f3r- u}
g 2 0 n¥ERS 93] AAET] fs e
A 232 AAetr] @l Ax G 100 ml(% ani %
AY 1A &b 472%)2 A FYsgn 4E29 %
Brix7} 0¢] ® uwl7}=®) sodium bicarbonate buffer(dé mM, pH
9012 H]é#al-'}il:}. Figure 4¢ll4 EX%o] bed expansion ratio



Cho. T.-H., In Viiro Refolding of Inclusion Body Proteins Directly from E. cofi Cell Homogenate in Expanded Bed Adsorption Chromatography 149

2.0 1

1.5 1

1.0 4

0.5 |

mg hGH-GST mr'1- resin

008 . . :

0 1 2 3 4 5
mg hGH-GST mi™!- liquid

Figure 5. Equilibrium binding characteristics of the unfolded fusion

protein to STREAMLINE DEAE at pH 9.0. The fusion protein

concentration was 2 mg ml' and the buffer was 46 mM scdium

bicarhonate containing 8 M urea.
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Figure 6. Effect of ionic strength on the egquilibrium binding

characteristics of the unfolded fusion protein to STREAMLINE

DEAE at pH 9.0. The experimental conditions were the same as in

Figure 6.
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Figure 7. Breakthrough curve for the fusion protein bound to the
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purity(4A) of the EBA-mediated refolding of the fusion protien from
the cell homogenate. The protein loading and the expansion ratio was
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Figure 14. Far UV CD spectra of the standard fusion protein and
the refolded protein from the EBA-mediated refolding.
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