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SUMMARY 

N-Met-Somatomedin C/insulin-like growth factor-l (rSmC) had been pro- 
duced in recombinant Escherichiu coli in monomeric form. The intact rSmC peptide 
is initially synthesized in E. coli cells in denatured form as inclusion bodies. The 
rSmC peptide in these inclusion bodies was found in reduced form. Isolation of this 
rSmC peptide was accomplished by separation and dissolution of the inclusion bod- 
ies, with dissociation of non-covalently aggregated species. The reduced rSmC was 
converted to a metastable state, termed un-refolded rSmC. Further processing of this 
rSmC generated two other isomers, termed refolded rSmC. The transitions of the 
peptide among these different states, reduced rSmC, un-refolded rSmC, and refolded 
rSmC can be readily monitored by reversed-phase high-performance liquid chro- 
matography. By reduction and re-oxidation of the purified individual isomers we 
found that they are likely to be related to each other as conformation isomers which 
appear to be stabilized by disulfide bonds. 

INTRODUCTION 

Somatomedin C/insulin-like growth factor-l* has extensive sequence similarity 
to proinsulin’, and is probably also closely related to proinsulin in its globular ter- 
tiary structure. The structural similarity of insulin-like growth factor-l (IGF-1) to 
insulin is also reflected by crossover-binding to their respective receptors at reduced 
affinity*, with a corresponding crossover of biological activities at high concentra- 
tions, both in cell culture and in vivo3. 

This proinsulin family of small protein hormones is characterized by a shared 
arrangement of three disulfide bridges. These three disulfide bridges probably sta- 
bilize a native tertiary structure for each hormone which binds with high affinity to 
the receptor and is biologically active. When these disulfides are reduced under de- 
naturing conditions in solution, the peptide relaxes into a undefined conformation, 
and if allowed to reoxidize randomly under the denaturing conditions, can generate 
fifteen possible monomeric combinations. Mismatched disulfides might therefore sta- 

l Somatomedin C and insulin-like growth factor-l were determined by the Endocrine Society to 
be the same substance. 
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