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Manganese inhibits Nickel-stimulated Calcineurin Enzyme Activity by
Uncompetitive Inhibition
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Summary
Calcineurin (CN), also known as phosphoprotein phosphatase 2B, is a Ca?/calmodulin-dependent protein serine/

threonin phosphatase that plays a pivotal role in a variety of cellular functions, such as immune and nerve systems in our

body. It has been shown that the phosphatase activity is stimulated by divalent ions, such as nickel (Ni?*) and manganese

(Mn?") in vitro.In the present study, we examined combined effect of Mn*" and Ni** on CN activity in vitro. Although the

combined effect of Mn*" on Ni**-stimulated CN activity was not observed, we have found that the activity was inhibited

by low concentrations of Mn?*". To further examine effect of Mn?" inhibition on Ni**-stimulated phosphatase activity, we

studied on this inhibition by kinetic analysis. The result showed that Mn*" inhibition of Ni**-stimulated CN activity was

uncompetitive inhibition using Lineweaver-Burk plot. Inhibition constant (Ki) for Mn?* was seen at 20.0 umol/L.
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Fig. 1 Effect of Mn* or Ni*" concentration on calcineurin activity.
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Fig. 2 Effect of Mn* on Ni*"-stimulated calcineurin activity.
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Fig. 3 Effect of Ni*" on Mn*"-stimulated calcineurin activity.
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Fig. 4 Effect of Mn** on the inhibition of calcineurin, which is
activated by Ni**

Table 1 Summary of Viax, Km and K values.

Vmax (nmol/60 min)

Km or apparent Km for pNPP (mmol/L)

Mn** (0 mmol/L) 10.0
Mn?* (0.03 mmol/L) 397
Mn?* (0.06 mmol/L) 2.35

1.25
052
0.32

Ki for Mn** 20.0 (umol/L)
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A. Activation of CN by Mn2*.
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Substrate

C. Ni2*-stimulated CN activity was
inhibited at low concentration of
Mn?2* by uncompetitive inhibition.

Substrate

Inhibitor biding site
B. Activation of CN by Ni2*.

D. Mn?2* possesses CN activation at
high concentration of Mn?* in the
presence of Ni2+,
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Fig. 5 Proposed scheme for the uncompetitive inhibition of Mn** on Ni**-stimulated calcineurin activity.
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