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Substrate identification method for protein phosphatases through the induction
of enzyme-substrate intermediate
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Protein phosphorylation is strictly regulated by protein kinases and protein
phosphatases, and disordered regulation of protein phosphorylation often causes serious disease,
such as cancer. It is important to identify substrates for Ser/Thr phosphatases to clarify the
signal transduction and disease mechanisms, however, there are still no their reliable methods.
Here, we developed two novel substrate-identification methods for Ser/Thr phosphatases, one is
method termed Phosphorylation Mimic Phage Display (PMPD), to identify substrate for SCP1 phosphatase
using peptide phage display libraries with Mg2+ and AIF4- and another is development of substrate
trapping mutants for PPM1D phosphatase. These methods can be useful and applicable for other Ser/Thr

phosphatases.



Ser/Thr Ser/Thr
PPP PPM FCP/SCP
3
Ser/Thr
98%
Ser/Thr
Ser/Thr
Ser/Thr
Ser/Thr
1. Ser/Thr
YT I73Y— PPP, PPM, FCP/SCP%4 7
EBH7I/B Ser, Thr
LT7I/BITBITS ~98.2%
UVBILOEE  pser (~86.4%), pThr (~11.8%)
HRLEEREE RHEEIL
Ser/Thr
( ) ( 1)
Ser/Thr
Ser/Thr
in vitro I
Ser/Thr

€Xo Vivo

( )

Ser/Thr
Ser/Thr
1
Q 20 A.., Q
o...... h\ng/o 20 Ae.., eF-.,'o...,..} o
o0~ '\ o F 9<
RO, RO} °
20A ,P/ \o 1.8 A ..As\:AII’::/QOD o °
o‘e o/ _:4"‘0 4 eFM@ FI ?0
“22 A Asp “1.95 A Asp
Efg ke ERRIRRBIER
1. FCP/SCP AlF,
1 Ser/Thr
Il
Adn
pCold
His
2
Fmoc
HPLC
3
Adn FG
DNA pkSTV05
DNA
TG-1 M13K07
Adn
4 invitro
invitro
Ser/Thr
FCP/SCP
AlF,
ELISA
SCP1 BSA
AlF,
3 AlF,
SCP1
SCP1

5 Ser/Thr



vivo
HRP PPM1D
PPM1D p53
H1299
pS3
1 Adn
Adn
Adn FG
PPM1D
2. Adn FG
Adn BERTFR RITFFER
BRR RRE
0.5 T
0.4
D?r 0.3}
(@)
0.2
01F
0 1
LR oS A, of
(QOQ & ‘,OQQ P
3.

Adn

€X0

PPMID

PPMI1D

Ser/Thr
SCP1

SCP1

Adn

SCP1

Adn

Adn
Adn FG
Adn
FG
FG 3 108
Adn
(4
TCGACA|NN KEN NKEN N KEN NKEN NKEN N KEN NK|TCTAGA
Fstrand | X | X | X ! X I X 1 X I X FG loop/
IFG loop ! ! ! ! ! ! G strand
I A Randomized
AT
WL
4. Adn
FG
2 in vitro
in vitro
Ser/Thr SCP1
AlFy
Scpl Scpl
Ser/Thr
SCP1
SCP1
Ser/Thr
PEAK1
Scpl
PEAK1
2. SCP1
Name Sequence Frequency
M12-1 DYHDPSLPTLRK 14/60
MI2-6a INGSIWIFEPRS 2/60
BP-14 CPFESTYSC 5/46
Dep-3 CRGATPMSC 3/46
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