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Abstract

The activity of cucumisin was not affected by typical trypsin inhibitors such as TLCK,

leupeptin, αi-antitrypsin, ovomucoid, and STL Pepstatin A of pepsin inhibitor could not

inhibit also. The rate of autolysis of cucumisin decreased in the presence of leupeptin.

α2-Macroglobulin showed 45% inhibition for the original activity of cucumisin.
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Introdu ction

Several recent reports from our laboratory have been concerned with the isolation

and properties of proteases from Cucurbitaceous fruits(114). These proteases are strong-

ly inhibited by diisopropyl fluorophosphate (DFP) and phenylmethanesulfonyl fluoride

(PMSF) but are unaffected by reducing compounds such as cysteine and 2-mercapto-

ethanol. Therefore, these enzymes seem to be a serine protease . The properties of

these enzymes are homologus with each other. Among them, the properties of cucumisin

[EC 3.4.21.25] , isolated from the sarcocarp of prince melon has been investigated in

more detail.

The inhibitors of these Cucurbitaceous proteases are still not found, except DFP and

PMSF(15). In this communication we describe the effects of the typical protease inhibi-
●

tors against cucumisin.

Experimental procedures

Matenals-The commercial products used were bovine pancreatic trypsin and a-chy-

motrypsin (Worthington), ovomucoid (Worthington), soybean trypsin inhibitor (STI,

Worthington) , α1-antitrypsin (Boehringer Mannheim GmbH) , α2-macroglobulin (Boehrin-

ger Mannheim GmbH), Nサtosyl心Iysine chloromethyl ketone (TLCK, Sigma) , pepsin

(Nakarai Chemicals) , casein (E. Merck) , pepstatin A (Peptide Institute) and leupeptin

(Peptide Institute). All other reagents were the highest grade available. Extract of

seedlings was prepared as follows. Prince melon seeds was germinated for six days.
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Thewholebodyofseedlings,typically31.6g,washomogenizedinamortarwith7mlof

1/15Mphosphatebuffer,pH7.3.Thehomogenatewascentrifugedat2,000gfor10

mmandthesupernatantwasfilteredthroughToyofilterpaperNo.5A.Thisfiltrate

wasusedforinhibitorytestofcucumisin.

EstimationoftheInhibitorEffectsofVariousInhibitorontheCaseinolyticActivityof

Cucumisin

TestSolution-Cucumis'm(0.03or0.15mg)wasdissolvedin0.5mlof1/15M

phosphatebuffer,pH7.3,andthenmixedwith0.5mlofinhibitorsolutioninthesame

buffer.Themixturewasincubatedat30℃for20min.Afterthepreincubation,1.0ml

of2%caseinsolutionin1/15Mphosphatebuffer,pH7.3wasadded.Afterincubation

for20minthereactionwasstoppedbytheadditionof3.0mlof5%trichloroaceticacid.

Afterstandingfor30minatroomtemperature,theresultingprecipitatewasremovedby

filtrationthroughToyofilterpaperNo.5Candtheabsorbancyat280nmofthetrichloro-

aceticacid-solublepeptidesformedwasdeterminedwithHitachi100-60spectrophot0-

meter.

Control-Volumesof0.5mlofinhibitorsolutionsweremixedwith0.5mlofcucumi-

sinsolution.Afterincubationfor20min,3.0mlof5%trichloroaceticacidsolution

wasaddedtothemixture,andthen1.0mlof2%caseinsolutionwasquicklyadded,

whichwasthestoodfor30minatroomtemperature.
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Fig. 1 : Influence of extract from prince melon seedlings on the caseinolytic activity of cucumi-

sin.

The experimental conditions were described in the text. Extract of prince melon seedlings

was used in place of the "inhibitor solution" in the text. A buffer solution (1/15 M phosphate,

pH 7.3) in place of "inhibitor solution" was used for assay of cucumisin activity. The mixture

solution of 0.5 ml of extract and 0.5 ml of the buffer solution were used for protease activity of

extract. Cucumisin (0.7 mg) was dissolved in 10 ml of 1/15 M phosphate buffer, pH 7.3.
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Results and Discussion

Protein protease inhibitors are widely distributed in plants and animals. A number

of these inhibitors have been purified and characterized. Previous studies from this

laboratory on the effects of various generally potent sources of proteinase inhibitor on
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Fig. 2: Effect of inhibitors on cucumisin activity by different amounts of TLCK (A), leupeptin (B), α -anti-

trypsin (C) and pepstatin (D).

Cucumisin and trypsin were preincubated with different amounts of each inhibitor in 1/20 M Tris-HCl

buffer, pH 7.5, except pepstatin in 1/20 M KCl-HCl buffer, pH 2.0, at 30℃, for 20 min. The amounts of

cucumisin used were 0.7 mgin 10 ml of 1/20 Tris-HClbuffer, pH 7.5 (A,C and D) and 0.5 mg in 10 ml (B).

The amounts oftrypsin used were 1.2 mgin 10 ml of 1/20 M Tris-HCl buffer, pH 7.5 (A), 0.5 mg in 10 ml

(B) and 1.Omgin 10 ml (C),and pepstatin was 0.5 mgin lOml of 1/20 M KCトHCl buffer, pH 2.0 (D).

The amounts of inhibitors used were 3.5 mgofTLCK in 5 ml of 1/20 M Tris-HCl buffer, pH 7.5 (A), 2.0 mg

of leupeptin in 10 ml (B), 0.9 mgof αi-antitrypsin in 7 ml (C) and 0.1 mgof pepstatin A in 100 ml of 1/20

M KCl-HCl buffer, pH 2.0 (D).
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the activity of cucumisin have shown that those materials did not contain the inhibitor

of cucumisin . As typical sources of proteinase inhibitor in previous report, pig liver

and kidney, bovine serum, chicken egg･white, soy-bean, egg-plant, tomato, potato and

mushroom were used for screening test. By the addition of the extract of prince melon

seedlings, the activity of cucumisin was not affected (Fig. 1). Increasing of dA2s｡ values

on the extract indicated that any protease activity was present in it. Therefore, the
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Fig. 3: Effect of inhibitors on cucumisきn activity by different amounts of ovomucoid (A), STI (B), α2-Macr0-
globulin (C) and for long time incubation with leupeptin (D).

Experimental conditions were described in the Fig. 2. The amounts of cucumisin used were 0.7 mg in 10

mlofl/20M Tris-HCl buffer, pH 7.5 (Aand B) and 0.5 mgin 20ml (C), Trypsin were 1.0mgin lOml of

1/20 M Tris-HCl buffer, pH 7.5 (A and B) and 0.6 mg in 24 ml (C). The amounts of inhibitors used were

1.3mgofovomucoid in 10 mlofl/20M Tris-HCl buffer, pH 7.5 (A), 0.5 mgofSTI in lOml (B) and 8 mg

of α2-Macroglobulin in 6 ml (C). The two systems contained the same concentration of cucumisin (1〃M), and

then 1 mM leupeptin was added to one of a pair indicated "with leupeptin" in Fig. 3 (D).
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activity of mixture of cucumisin and the extract was higher than the case of extract free.

As shown in Fig. 2 and 3, the caseinolytic activity of trypsin decreased markedly in the

presence of TLCK (Fig. 2A) , leupeptin (Fig. 2B) , α -antitrypsin (Fig. 2C) , ovomucoid

(Fig. 3A) and STI (Fig. 3B). However, the activity of cucumisin was not affected by

these typical trypsin inhibitors. Pepstatin A of pepsin inhibitor did not inhibit cucumi-

sin activity (Fig. 2D)∴ Increasing of additional amounts of leupeptin to cucumisin

slightly increased cucumisきn activity contrary to inhibitory action (Fig. 2B). It was
confirmed in the long time incubation of cucumisin that the rate of autolysis of cucumisin

●

with leupeptin was slower than the case of leupeptin free. α2-Macroglobulin, a high-

molecular mass plasma glycoprotein, has for a long time been known as an inhibitor of

several serine proteinases. Trypsin was completely inhibited by α2-macroglobulin, but

inhibition of cucumisin was about 45%　of original activity in spite of increasing of

amount of α2-macroglobulin (Fig. 3C).
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