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ABSTRACT 

Capillary zone electrophoresis (CZE) and packed capillary column liquid chromatography (micro-LC) have been applied to the 
analysis of the recombinant human protein interleukin-4 (rhIL-4). Separations for both the parent protein and its enzymatic digest were 
developed for the purpose of characterizing protein purity and identity. CZE separations of the intact protein were investigated over the 
pH range of 4.5 to 8.0 using uncoated fused silica capillaries. Gradient reversed-phase micro-LC was performed using 0.32 mm packed 
capillary columns at flow-rates of 5-6 pl/min. Emphasis was placed on the ability of these methods to separate close structural variants 
and degradation products of the protein. Peptide mapping of the tryptic digest of rhIL4 using a combination of CZE and micro-LC 
provided complimentary high resolution methods for establishing protein identity. Reproducible separations were achieved using 
sub-picomol amounts of sample. The advantages and problems encountered with these two techniques for characterizing rhIL-4 were 
assessed. 

INTRODUCTION 

The characterization of recombinant DNA de- 
rived protein products intended for therapeutic pur- 
poses has created significant challenges in the field 
of bioanalytical chemistry. The need to detect sub- 
tle structural differences such as posttranslational 
modification of individual amino acid residues, ge- 
netic variants, degradation products and other pro- 
tein impurities places significant demands on the ef- 
ficiency and quality of analytical separations. In 
many cases, an additional constraint is imposed by 
a limited quantity of sample available for analysis, a 
situation that is often encountered in characterizing 
low-level impurities or new protein species. In such 
instances, the amount of sample available may be in 
the low microgram to nanogram range. 

HPLC and electrophoresis have attained promi- 
nent positions as analytical tools for characterizing 
proteins and peptides [ 1,2].The potential for higher- 
resolution separations along with the reduced sam- 

ple requirements associated with the capillary ana- 
logues of these techniques, capillary zone electro- 
phoresis (CZE) and packed capillary liquid chro- 
matography (micro-LC), has resulted in a greater 
utilization of these reduced-scale separation tech- 
niques in bioanalytical chemistry. The separation 
mechanisms associated with these techniques 
(charge-based for CZE and hydrophobicity-based 
for reversed-phase micro-LC) are quite different 
providing complementary methods for separating 
close structural protein analogs or complex protein 
digests. A added advantage of these reduced-scale 
separation techniques is their compatibility with a 
mass spectrometer [3,4], which can provide addi- 
tional selectivity and structural information for the 
analysis of unknowns. 

Investigations comparing the utility of RP- 
HPLC and CZE for characterizing biopolymers 
have been demonstrated for recombinant proteins 
[5], small peptides [6] and tryptic digests of proteins 
[7]. However, in most cases the investigations in- 
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especially apparent for the analysis of protein diges- 
ts, where the complementary nature of the separa- 
tion mechanisms can be utilized to aid in the devel- 
opment process for peptide mapping. 
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