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ABSTRACT The biosynthesis and intracellular processing of lysosomal cysteine
proteases cathepsin L was studied using i uitro translation system and # vivo pulse
— chase analysis with [ % S] methiohine and [ % P] phosphate in cultured rat
hepatocytes. RNA prepared from membrane—bound but not free polysomes directed
the synthesis of a primary translation product of an immunoprecipitable 37.5 -
kDa cathepsin L in vitro. The 37.5-kDa form was converted to the 39-kDa form
when translated in the presence of dog pancreas microsomes. During pulse—chase
experiments in cultured rat hepatocytes, cathepsin L was first synthesized as a
39—-kDa protein and was subsequently prossed into the mature forms with 30—
kDa and 23-kDa in the cell. However, it is notable that considerable amounts
of the proenzyme was found to be secreted into the culture medium without
further proteolytic processing. The precursor and mature enzymes were N-—
glycosylated with high-mannose type oligosaccharides, and the proenzyme molecule
contained phosphorylated oligosaccharides. The proform of cathepsin L was also
found in the rat liver microsomal contents by immunoblot analysis. The proenzs;me
was partially purified by Con A-—Sepharose chromatography. The Con A —adsorbed
fractions containing the proenzyme showed no appreciable cathepsin L activity.
When this fraction was incubated at pH 3.0, the enzyme activity markedly increased
; cathepsin Lactivity after 36 h incubation was 210 — times that of the control.
Immunoblot analysis demonstrated that after 36 h incubation the proenxyme
disappeared and the mature enzyme increased. The marked increase of enzymatic

activity and the conversion of the proenzyme to the mature from were completely



bloced with pepstatin. Therefore, procathepsin L seems to be synthesized as an
enzymatically inactive form in the endopiasinic reticulum and may be conuerted

to an active form by aspartic protease.
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