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Ser/Thr protein phosphatase PPM 1D has been attracted as a target for anticancer drug
due to its carcinogenesis through the gene amplification and overexpression. However, it is
difficult to develop the specific inhibitors based on the structure of PPM 1D because the crystal
structure has not yet been resolved. PPM1D contains two characteristic loops, B-loop and P-
loop in the catalytic domain. The B-loop is known to play important roles in substrate
recognition and cellular localization of PPM1D while the P-loop is correlated with the
phosphatase activity and structural stability. However, these flexible loops are thought to have
negative effects on crystallization of PPM1D. Previously, P-loop deletion mutant, in which P-
loop in PPM1D was substituted to the corresponding sequence in PPM1A, was reported to
reduce the protein expression and phosphatase activity significantly. Therefore, we designed 5
types of P-loop mutants by using the methods developed for de novo protein designs. Analyses
of their structural stabilities and phosphatase activities revealed that PENG mutant
(subP/PENG) among these P-loop mutants showed similar stability and enzymatic properties
with Wild Type.
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