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Proteolytic Enzymes in the Epidermis

2. Subcellular Distribution and Some Properties of Acid Proteinase Activity

in the Epidermis of Newborn Rat
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Table I Centrifugal Forces Used in Differential Centrifugation
Cell fraction Centrifugal force( Xg) Time (min)
Nuclei+ Cell debris 700 10
Mitochondria(Mi) 3, 000 10
Lysosome (L) 20, 000 15
Microsome (Mc) 105, 000 90

Supernatant (S)

The epidermis was separated from the dermis mechanically after treated with 0.24M NH4Cl (pH9.5)

for 15min. at 0°C |

then homogenized with 9 volume of 0.25M sucrose in 10mM Tris HCl pH7.6 —

10" M EDTA. The subcellular fractions were prepared according to the method described by Filipovic

and Buddecke.

(From Laboratory of Biochemistry, Department of
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Nuclear and cell debris fraction

Homogenized with 2.2M
sucrose and centrifuged

at 40,000xXg for 60 min.

Sediment Uper layer

Nuclear fraction Cell debris fraction
(N) (C)

Fig..1 Separation of Nuclear Fraction and Cell

Debris Fraction
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Table I Subcellular Distribution of the Acid Proteinase Activity at pH3.5

Proteinase % of Protein % of Specific Relative

Cell fraction Activity Total Total Activity Specific

units Activity (mg) Protein units,/mg Activity

Nuclei (N) 13.4 21.4 18.24 41.0 0.734 0.519

Cell debris (C) 0.92 1.4 7.48 16.9 0.123 0.087

Mitochondria (Mc) 0.08 0.1 2.06 4.6 0.039 0.027
Lysosome (L) — — 0.96 2.2 — —

Microsome (Mc) 2.27 3.6 2.65 6.0 0.856 0.606

Super (S) 46.02 73.4 13.00 29.3 3.540 2.507

Relative specific activity means the specific activity of each cell fraction relative to the specific
activity of the whole homogenate taken as 1.00. The activity of enzyme was measured by the method
of knitzs)and Hagihara et al 4with a slight modification, using acid - denatured bovine hemoglobin. The
protein was determined by the method of Lowry et al.9
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Table Il Subcellular Distribution of the Acid Proteinase Activity at pH 55

Proteinase % of Protein % of Specific Relative

Cell fraction Activity Total Total Activity Specific

units Activity (mg) Protein units,/mg Activity

Nuclei (N) 2.4 10. 14 18.24 11.0 0.13 0.244
Cell debris (C) — — 7.48 16.9 — —
Mitochondria (Mc) 0.85 3.59 2.06 4.6 0.41 0.77

Lysosome (L) 0.58 2.45 0.96 2.2 0.60 1.125

Microsome (Mc) 1.47 6.21 2.65 6.0 0.55 1.032

Super (S) 18.36 77.60 13.00 29.3 1.41 2.645

Experimental conditions were the same as in Table I except the activity of the enzyme was measured

at pH55,
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Fig.2 Chromatography of the Acid Proteinase
(at pH3.5) on a Column of Sephadex G—100,
The supernatant fraction was applied on a
column (2.1 X856 cm) of Sephadex G—100 eq-
uilibrated with 1072 M Tris —acetate pH7.5—
0.15M NaCl and eluted with the same buffer.
Orveees O : Acid proteinase activity at pH3.5,
measured by Lowry method at 750 nm.
O—0O : Aminopeptidase Activity, @—N—Be -
nzoyl —DL —arginine naphthylamide (BANA )
hydrolytic activity, measured at 535 nm.

Table N Effect of Various Reagents on the
acid proteinase activity at pH3.5

Final Residual activity (%)

Reagent Concentration Nuclei  Supernatant
) fraction fraction

none — 100 100
EDTA 1078 106 129
DIT 1078 87 100
NEM 1073 85 105
PCMB 1073 94 127
4 107 121 121
DFP 1073 102 116
u 107 100 122

The enzyme in 0.04ml of 1072 M Tris-acetate buffer
pH7.6 containing various reagent was preincubated
at 37 C for 30min, then added 0.4ml of 2 % hemo-
globin in 0.27 M acetate buffer pH35 as substrate.
The residual activity was determined by Folin method.
The abbreviation used are : EDTA ; Disodium ethy=
lene- diamine - tetraacetate, DTT ! Dithiothreitol,
NEM: N-Ethyl maleimide, PCMB ; P—Chloromercuri-
benzoate, DFP ;- Diisopropylphospho fluoridate.
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Fig. 3 Intracellular Distribution of Acid Proteinases
at pH 35 (A ) and pH55 (B) in Rat Epider-
mis. ['ractions are represented by their rel -
ative nitrogen content, in the order in which
they are isolated, ie.from left to right: N.
C. Mt, Iy Mc and S.
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Summary

1. The subcellular distribution of acid proteinase activities at pH 3.5 and pH 5.5 respectively was
studied in the epidermis of newborn rat by differential centrifugation, in which the sedimental frac-

tion at 700 Xg was divided into nuclear and cell debris fraction.

2. About 73 ¢ of the total acid proteinase activity at pH 3.5 was found in the final supernatant,and

the major part of the remainder (214 ¢ ) recovered in the nudear fraction.

No acid proteinase ac-

tivity at pH 3.5 was detected in the lysosomal fraction.

3. The acid proteinase activity at pH 5.5 showed a distribution analogous to that of acid proteinase

activity at pH 3.5



