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SUMMARY 

Pepsin and gastricsin from human gastric juice were separated by affinity chromatography 
on Sepharose 4B containing the immobilized synthetic inhibitor of aspartic proteinases, 
Val-D-Leu-Pro-Phe-Phe-Val-D-Leu. These enzymes were bound to the support at low pH, and 
gastricsin was released at the same pH with buffer containing 20% dioxan. Pepsin was 
not released under these conditions, but was eluted at higher pH with buffer also contain- 
ing 20% dioxan. To obtain perfect separations, it is recommended to use diluted samples. 
Proteinases from the homogenate of  human gastric mucosa are isolated on DEAE-cellulose 
before separation by affinity chromatography. Pepsin and gastricsin from human gastric 
juice and human gastric mucosa separated on DEAE-cellulose and isolated by affinity 
chromatography, were electrophoretically pure. 

INTRODUCTION 

Human gastric juice and extract of human gastric mucosa contain two 
main groups of aspartic proteinases [1],  pepsin (EC 3.4.23.1) and gastricsin 
(EC 3.4.23.3), which differ by their structural, kinetic and immunological 
characteristics. Pepsin and gastricsin are considered difficult to separate by 
ion~exchange chromatography, even in combination with immunoadsorption 
affinity chromatography [2--4]. Recently, we have published a single-step 
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isolation procedure for aspartic proteinases from various sources by affinity 
chromatography on Sepharose [5] containing the immobilized synthetic 
inhibitor of  aspartic proteinases, Val-D-Leu-l>ro-Phe-Phe-Val-D-Leu. This 
peptide is a competitive inhibitor of aspartic proteinases. A significant dif- 
ference in Ki values in solution for pepsin and gastricsin, i.e. 6-10 -7 and 
1-10 -4 M, respectively, was exploited for separation of  the two enzymes on 
this affinity support. 

In this paper, a rapid single-step separation of  pepsin from gastricsin from 
crude human gastric juice and prepurified human gastric mucosa extract 
is presented. 

EXPERIMENTAL 

Sepharose 4B from Pharmacia Fine Chemicals (Uppsala, Sweden), bovine 
haemoglobin and acrylamide from Serva (Heidelberg, F.R.G.) and agar from 
Difco (Detroit, MI, U.S.A.) were used. The inhibitor--Sepharose was prepared 
as described previously [5] .  Human gastric juice was obtained from patients 
of  the 2nd Department of Internal Medicine (Prague, Czechoslovakia). Ex- 
tract of human gastric mucosa was prepared as described previously [6].  
The activity of proteinases was determined by milk-clotting activity [7].  
Electrophoresis on agar was carried out in 1.5% agar and 0.025 M sodium 
acetate buffer (pH 5) at a potential gradient of 20 V/cm [8].  The detection 
of  proteolytic activity on zymograms was effected by 0.6% haemoglobin at 
pH 2. 
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Fig. 1. Affinity chromatography of pepsin and gastricsin from human gastric juice. (A) 
Isolation; (B) rechromatography of  peak I (gastricsin); (C) rechromatography of  peak II 
(pepsin). Samples in 0.1 M sodium acetate buffer (pH 3.5) washed with the same buffer; 
arrow I, elution with the starting buffer containing 20% dioxan; arrow II, elution with 
0.05 M sodium phosphate buffer (pH 6.2) containing 20% dioxan. 
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Preparation of the sample 
Fresh human gastric juice was adjusted to pH 3.5 by  sodium acetate and 

centrifuged at 1000 g for 30 min. The supernatant was used. Extract of  human 
gastric mucosa was prepurified as described [4] .  Zymogens were activated 
at pH 2 for 10 min at 25°C, and the pH was adjusted to 3.5 with excess of  
0.1 M sodium acetate buffer  (pH 3.5). 
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Fig. 2. Zymogram of  agar gel electrophoresis of  isolated pepsin and gastricsin: I, gastricsin; 
II, pepsin. 1.5% Agar; 0.025 M sodium acetate buffer (pH 5.0) at an elution gradient of 
20 V/cm. 
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RESULTS AND DISCUSSION 

Samples of human gastric juice (2 ml) were applied to a column (8 × 0.6 
cm I.D.) of inhibitor--Sepharose equilibrated with 0.1 M sodium acetate 
buffer (pH 3.5). The column was washed with the same buffer. Elution of 
gastricsin was effected by the starting buffer containing 20% dioxan. Under 
these conditions, human pepsin remains bound to the column and is effec- 
tively eluted by the 0.05 M phosphate buffer (pH 6.2) containing 20% dioxan. 
The same behaviour was observed on rechromatography of purified pepsin 
and gastricsin on the same column (Fig. 1). No cross-contamination of the 
isolated proteinases was shown on agar electrophoretic zymograms (Fig. 2). 
To obtain perfect separations, it is recommended to use diluted samples. 

Samples of human gastric mucosa cannot be separated by single-step separa- 
tion. Proteinase from extract of human gastric mucosa is isolated on DEAE- 
cellulose before separation by affinity chromatography. Isolation by chro- 
matography on Sephadex G-100 is insufficient. Affinity chromatography of 
a prepurified sample (2 ml) of human gastric mucosa extract was the same as 
described above for gastric juice. 

Pepsin and gastricsin have very similar physicochemical as well as enzymatic 
characteristics [9]. So far, these enzymes were separated by lengthy procedures 
involving gel-permeation chromatography, anion-exchange chromatography 
or a combination of either with immunoadsorption. These methods are not 
applicable to clinical uses. The presented method is very simple and can be 
used both for preparative and, after adaptation of this method, to high-per- 
formance affinity chromatography for analytical purposes. 
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