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Existence of New Cathepsin B in Mackerel White Muscle
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Summary

The present paper was undertaken to investigate the existence of new cathepsin B in mackerel
white muscle, The proteinase hydrolyzing Z-Arg-Arg-methylcoumarylamide was separated into two
fractions (Peaks-1 and ~2) from mackerel muscle by Q Sepharose Fast Flow ion exchange chroma-
tography, followed by Cellulofine GC-200 gel filtration. The enzyme in Peak~1 strongly hydrolyzed Z-
Arg-Arg-methylcoumarylamide, and that in Peak-2 hydrolyzed Z-Phe-Arg-Arg- and Bz-Phe-Val-Arg-
methylcoumarylamides much more than Z-Arg-Arg-methylcoumarylamide. The enzyme in Peak- 1
shared several properties with that in Peak~2 as follows; inhibition by leupeptin, antipain, PCMB, and
HgCl,, activation of sulthydryl reagents, and degradation of hemoglobin and albumin. Consequently,
both enzymes were found to be a cysteine proteinase that show some similarities to cathepsin B.
Moreover, the proteinase in Peak-1 was suggested to be a new type of cathepsin B, judging from the

result of synthetic substrate specificity.
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Fig. 1. Q Sepharose Fast Flow ion exchage chromatography of mackerel proteinase after ammo-

nium sulfate fractionation,

The enzyme solution(100 m/) was applied to a column of Q

Sepharose Fast Flow connected with a FPLC system and eluted in a linear gradient of
NaCl in 0.01 M phosphate buffer containing 5 mM mercaptoethanol, pH 7.0, at a flow rate

©——® Z-Phe-Arg-NHMec hydrolyz-
B —— @ pepstatin in-

of 5 m//min.  Fractions of 10 m! were collected.
ing activity, O——0O Z-Arg-Arg-NlIMec hydrolyzing activity,
sensitive protease activity, ----- protein.
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Fig. 2. Cellulofine GC-200 gel filtration of mackerel proteinase after Q Sepharose Fast Flow ion
exchage chromatography. The enzyme solution(20 m/) was loaded to a column of Cellu-
lofine GC~200 equilbrated with 0.01 M phosphate buffer containing 0.1 M NaCl and 5 mM
mercaptoethanol, pH 6.2, and 10 m/ fractions were collected at a flow rate of 30 m/h. @
——& Z-Phe-Arg-NHMec hydrolyzing activity, O——O Z-Arg-Arg-NHMec hydrolyzing

activity, @——H protein,
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Fig. 3. Effect of pH on the activities of mackerel pro-  Fig.4. Effect of temperature on the activities of mack-
teinases, Peaks~1 and ~2. The enzyme activity erel proteinases, Peaks-1 and -2. The enzyme
was measured over a pH range from 4.0—8.0 in activity was assayed under the conditions de-
Mcllvaine buffer. The reaction mixture contain- scribed in the text except that the temperature
ing Z-Phe-Arg- or Z-Arg-Arg-NHMec as subs- was varied as indicated. @ ——@ Z-Arg-Arg-
trate was incubated at 37°C for 10 min, and the NHMec hydrolyzing activity, O-——0O Z-Phe-
fluorescence was measured. @ —— @ Z-Arg- Arg-NHMec hydrolyzing activity.

Arg-NHMec hydrolyzing activity, O——O 2Z-
Phe-Arg-NHMec hydrolyzing activity.

Table 1. Effect of various substances on the activities of mackere! proteinases, Peaks-1

and -2
Final Relative activity (%)
Chemicals concentration

(mM) Peak-1 Peak-2
Cysteine+EDTA 2, 1 (each) 100 100
Pepstatin 0.025 96 94
Leupeptin 0.025 ‘ 0 2
Antipain 0.025 0 0.9
PCMB 1 9 2
HgCly 1 0 0
Phenylmethylsulfonyl fluoride 1 99 89

Soybean trypsin inhibitor 1 mg/mi 100 96
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Table 2. Activities of mackerel proteinases, Peaks-1
and -2, against methylcoumarylamide de-

rivatives

Relative acvtivity (%)
Substrate

Peak-1 Peak-2
Z-Arg-Arg-NHMec 100 100
Z-Phe-Arg-NHMec 6.6 192
Arg-NHMec 8.0 1.9
Bz-Phe-Val-Arg-NHMec 2.7 194

Table 3. Activities of mackerel proteinases, Peaks-1
and -2, against various proteins

Substrat Acvtivity
ubstrate

Peak-1 Peak-2
Hemoglobin®! 144 306
Albumin®! 30 24
Azocasein®? 0 0
£

The enzyme activities were expressed as L-
Leucyl-L-Leucine nmol/hr per ml.

The enzyme activities were expressed as O. D.
at 366 nm.
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