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Summary
The rare earth elements are a group of 17 elements including scandium (Sc), yttrium (Y), and lanthanoids from

lanthanum (La) to lutetium (Lu). These elements are used in industrial materials such as capacitors and lenses and

also play active physiological and biological roles in the human body. On the other hand, calcineurin (CN), also known

as protein phosphatase 2B (PP2B), is a Ca®"/calmodulin-dependent protein, and Ser/Thr phosphatase is recognized as

a therapeutic target for the immunosuppressive drugs cyclosporin A and FK506. In this study, we examined the

effects of rare earth elements, including lanthanum ions (La®'), iz wvitro on the phosphatase activity of CN using

recombinant human calcineurin (thCN) from Escherichia coli and RII phosphopeptide as a substrate. We found that

rhCN activity was inhibited by rare earth elements including La®". To further examine the effect of La®* inhibition

on rhCN activity, we performed kinetic analysis. According to a Lineweaver-Burk plot, the phosphatase activity of
rhCN showed mixed type inhibition. The inhibition constants were 7.0 uM for rhCN and 10.2 uM for rhCN-R II

phosphopeptide complex.
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Fig. 1 Inhibition of phosphatase activity of recombinant human
calcineurin (thCN) in Escherichia coli by La*. ICs, values
were calculated using GraphPad Prismb.

Values are presented as mean * standard deviation.
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Fig. 2 Effects of La*", Sc®, and Y*" on recombinant human cal-
cineurin (rhCN) activity. With increased rare earth ele-
ment concentrations, rhCN activity was inhibited.
Values are presented as mean * standard deviation.

* p <0.01 vs. control.
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Fig. 3 Effects of rare earth elements at 5 uM (A) and 10 uM (B)
on rhCN activity. Higher concentrations of rare earth el-
ements resulted in lower rhCN activity.

Values are presented as mean *+ standard deviation.
*p <0.05, ** p <0.01 vs. control.
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Fig. 4 Double-reciprocal Lineweaver-Burk plot. 1/V (phosphate
nmol/60 min) linearly increased with an increase of 1/S
(RII phosphopeptide uM), and was highest at 10 uM and
lowest at 0 uM.
Values are presented as mean = standard deviation.
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Fig. 5 Quotient velocity plot. The lines indicate the inhibitor
concentration (LaCly) vs. (V—10)/v. [I] = — Ki and (V—-v)/v
= — Ki/K'i were calculated from the intersections of the
two straight lines in the third quadrant, respectively.
Values are presented as mean * standard deviation.
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