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SUMMARY 

We have developed a large-scale method for recovering the corn inhibitor of 
trypsin and activated Hageman factor from a trypsin-agarose column predominantly 
in the single-chain form. To do so, inhibitor retained by the column was eluted with 
1 .O A4 glycine buffer, pH 2.1. We have used reversed-phase high-performance liquid 
chromatography to further purify the inhibitor eluted from the trypsin-agarose col- 
umn by separating the single-chain inhibitor from two-chain inhibitor (a small 
amount of which is present in the preparation after trypsin-agarose chromatography) 
and from still smaller amounts of another protein (apparently trypsin) that appears 
as a contaminant during trypsin-agarose chromatography. 

INTRODUCTION 

We have previously isolated a trypsin inhibitor from opaque-2 corn seeds by 
affinity chromatography on trypsin-agarose *. Two forms of the inhibitor were ob- 
tained in approximately equal amounts. One form is the single-chain (virgin) inhib- 
itor, with a molecular weight (known now from the amino acid sequence2) of 12028. 
The second (modified) form has two polypeptide chains containing 36 and 76 resi- 
dues’l*. The modified form is produced from the virgin inhibitor by trypsin in the 
affinity chromatography step l,*. To avoid exposure to trypsin, we developed an al- 
ternate approach to isolate the inhibitor by chromatography on immobilized anti- 
bodies against the inhibitor3. 

It has been reported cv5 that corn trypsin inhibitor is also a specific inhibitor 
of activated Hageman Factor (Factor XII,) of the intrinsic blood clotting process. 
To use the corn inhibitor in physiological studies, large quantities of highly purified 
inhibitor are needed. Affinity chromatography on trypsin-agarose is well suited for 
large-scale preparations, but in our previous form of that chromatography, that pro- 
cedure suffers not only from the fact that it generates heterogeneity by the enzymatic 
action of the immobilized trypsin, but it also results in a small but worrisome con- 
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TABLE I 

AMINO ACID COMPOSITION OF CORN INHIBITOR FRACTIONS* 

Amino acid Fraction B Fraction E Amino acid Fraction B Fraction B 

Asp 5.8 5.7 Met 1.3 1.0 
Thr 6.4 6.5 Ile 4.2 4.0 
Scr 5.3 5.3 I&U 9.2 9.4 
Glu 9.2 9.1 T yr 1.7 1.6 
h0 12.0 12.1 Phe 1.3 0.8 
Gly 10.0 11.8 His 2.3 1.8 
Ala 11.1 11.2 LYS 1.1 0.8 
CYS 7.3 7.0 A% 7.6 8.1 
Val 4.3 3.7 

* Values are in mol%; Trp was not determined. 

The HPLC separation reveals heterogeneity in the corn inhibitor. Fractions B, 
D, E, and F (Fig. 3) contain exclusively virgin inhibitor. We have re-run fractions B 
and E on reversed-phase HPLC, and they run as single peaks with the same respective 
elution positions as in the initial HPLC run. Thus, they appear to be distinct species. 
Fraction B has a slightly lower mobility on SDS gel than does fraction E. These two 
fractions have essentially the same specific activity. Ammo acid analysis (Table I> 
shows that the two fractions have essentially identical ammo acid compositions, al- 
though fraction E has a slightly higher content of glycine. 

Other fractions have not been examined in as much detail, but it does appear 
that the material in fraction D is different in electrophoretic mobility than is fraction 
E, and fraction D seems clearly distinct from fraction B chromatographically. Thus 
there would appear to be at least three distinct chemical species as revealed by this 
HPLC system. We hope to further investigate microheterogeneity in the corn inhib- 
itor by recombinant DNA methods. 
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