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Table 1. Effect of various reagents on the Cip P pro-
teolytic activity.

concentration in

reagent reaction mixture Y activity
ATP, Mg 4 mM, 25mM 100
Mg 25mM 40
Triton X-100 0.1% 112
NP-40 1% 104
Acrylamide 0.1% 67
K(Cl 02M 66
DNA 0.1 ug 0
tRNA 0.1 ug 0

Assays were carried out as described in material and
methods.
The activities seen with ATP and Mg were expressed
at 100%.
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Fig. 1. Effect of salt on Proteolysis acuvity of Clp
protease.  Standard  assay  solutions(650 mM
Tris/HCI, pH 8.0, 25 mM MgCl,. 4 mM ATP)
contamning 24 yg of casein and Clp protease
{Clo A and Clp F) were incubated for 10 min
at 26°C with varying amounts of salt as
potassium acetate (), sodium chlorde (¥),
potassium chlonde (U)), potassium sulfate (@)
and fithium chloride ().
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Fig. 2. Effect of Clp P proteolytic actvity on the
ATFPase activity of Clp A ATPase activity was
determmed by incubating the purified Clp A,
Clo P and 4mM ATP in buffer B. Active Clp
P(1 ug) was mixed with different amount (6
and 10 times of Clp A) DFP-jinactivated Clp
P and assayed for casein degradation in the
presence of Imiting Clp A. ¥, Clo A alone;
v, Clp A and Clp P, @ Cip A and Clp P with
5 wmes DFP-Clp P: . Clp A and Cip P with
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Fig. 3. Ge/ filtration of Clp P with Clp A and ATP
The mulitimer size of Clp P was determined
by gel filtration on a TSK 250 column (7.8%
300). Fractions of 1 ml were collected at a
flow rate of 1T mi/min by buffer B with 0.2 M
KClL Elution of the components from the
column was determined by assaying the ATP-
dependent proteolysis in the presence of ATP
(@ and of Clp A with ATP ().
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Fig. 4. Ge/ filrration of Clp A with Clp P and ATP
The multimer size of Clp A was determined
by gel filtration on a TSK 250 column. The
condition of HPLC was the same as described
in Fig. 3. Elution of the components from the
column was determined by assaying the Cip
A activity in the presence (O and absence of
ATP (@).
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Fig. 5. Elution positions of Clp 4 and Cip P. The native
size of Clp A and Cilp P were determined by
Fig. 3 and 4. The peaks of the activity eluted
from the column were indicated by closed
circle. Markers used were catalase (240,000).
19G (168.000), ovalbumin (44,000} and myo-
globulin (17.000).
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ABSTRACT: Stability and Characterization of the ATP-dependent Clp Protease from

Escherichia coli

Kim, Seung-Ho and Michael R. Maurizi' (Laboratory of Protein Chemistry,
Genetic  Engineering Research Institute. KIST. Korea. 'National Cancer
Institute, National Institutes of Health, U.S.A)

The ATP-dependent protease, Clp P from Escherichia coli has been increase the stability
with or without detergent as Triton X-100 and NP-40 in the Clp P. The Clp P proteolytic
activity was remained to 0.1 M salt by Na™, K', Li* but was inhibited by SO . An active
ATPase site in Clp A is required for ATP-dependent proteolysis by Clp protease as analysis
of ATPase activity of Clp A with Clp P treated by diisopropylfluorophosphate. When Clp
A and Clp P are mixed and applied to a gel filiration column in the absence of ATP.
they emerge independently of each other. However, inclusion of ATP and Mg causcs Clp
P to appear with Clp A in a complex with over 300,000 molecular weight. The calculations
suggest that the two components are present in the active complex in the ratio of 1 hexamer

of Clp P to | dimer or trimer of Clp A,



