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ABSTRACT 

To obtain affinity adsorbents with good mechanical resistance, suitable for the purification of maltose-binding protein (MBP) from 
Escherichia coli and genetically engineered proteins fused to MBP, a series of supports were prepared by grafting amylose on to agarose 
by different chemistries. Their capacities for MBP and their abilities to be used at relatively high flow-rates were examined. Efficient 
supports were most conveniently prepared by coupling amylose to epoxy-activated agarose in an aqueous-organic mixture. 

INTRODUCTION 

Gene fusion can provide an elegant solution to 
some purification problems [l]: if the gene for the 
protein of interest is fused to a DNA sequence cod- 
ing for a protein or a peptide endowed with a partic- 
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ular property, such as a peculiar charge pattern 
[l-3], the propensity to make hydrophobic interac- 
tions [4,5] or an afhnity for a specific ligand [6-91, 
the fusion protein can be rapidly purified by taking 
advantage of this property. 

Fusion to maltose-binding protein (MBP) [lO- 
141, for example, has the advantage that the fusion 
protein can be purified on reticulated amylose, for 
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Fig. 3. Light microscope photographs of amylose-agarose prepared by reductive amination in purely aqueous medium. (A) The gel was 

washed only with aqueous solutions; (B) the gel was also rinsed with DMSO. 

a bacterial amylase [31]. Cross-linked amylose has 
also been used to purify MBP and fusion proteins 
[lo-l 5,321. A reticulated composite containing both 
agarose and amylose and also amylose-coated silica 
have also been used to purify MBP but no details of 
their preparation are available [32]. 

Amylose was covalently grafted on to agarose 
and used to separate, in a population of E. coli, 
bacteria deficient for LamB (the outer membrane 
maltose transporter) from wild-type bacteria 
[33,34], but no attempt has been made to use it to 
purify MBP [33]. 

These results clearly demonstrate that amylose 
covalently grafted to agarose can be used to purify 
MBP efficiently. Unpublished results suggest that 
this support can also be used to purify recombinant 
fusion proteins to MBP. The relatively satisfactory 
mechanical resistance of agarose will make such 
supports suitable for production-scale chromatog- 
raphy. Several routes for synthesizing these sup- 
ports have been evaluated. Epoxy activation of the 
agarose support, followed by coupling of amylose 
in aqueous-organic conditions, appears to be the 
most convenient and effective procedure. 
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