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Abstract

Phosphorylation of myosin II is important in many aspects of cell function and involves a myosin kinase, e.g. myosin light chain
kinase, and a myosin phosphatase (MP). MP is regulated by the myosin phosphatase target subunit (MYPT1). The domain structure,
properties, and genetic analyses of MYPT1 and its isoforms are outlined. MYPT1 binds the catalytic subunit of type 1 phosphatase, &
isoform, and also acts as an interactive platform for many other proteins. A key reaction for MP is with phosphorylated myosin IT and
the first process shown to be regulated by MP was contractile activity of smooth muscle. In cell division and cell migration myosin II
phosphorylation also plays a critical role and these are discussed. However, based on the wide range of partners for MYPT1 it is likely
that MP is implicated with substrates other than myosin II. Open questions are whether the diverse functions of MP reflect different

cellular locations and/or specific roles for the MYPT1 isoforms.
© 2007 Elsevier Inc. All rights reserved.
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Background

The important role of myosin phosphorylation is estab-
lished in many tissues. In smooth muscle and non-muscle
cells, phosphorylation of the regulatory light chains
(RLC) of myosin II is required to initiate the contractile
or motile event. Early studies done with smooth muscle
established the framework in which the level of RLC phos-
phorylation is determined by activities of two enzymes: the
Ca”"-calmodulin-dependent myosin light chain kinase
(MLCK) and a myosin phosphatase (MP). This system
was shown to occur in non-muscle cells and many aspects
are similar.

As isolated from chicken gizzard the MP holoenzyme
(review [1]) contained three subunits: a type 1 protein phos-
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phatase catalytic subunit, & isoform (PP1cd); and two non-
catalytic subunits—the myosin phosphatase target subunit,
~110 kDa (MYPT]1; also termed myosin binding subunit
[MBS], Mj,,, MI130/M133), and a small subunit,
~20 kDa (M20) of unknown function. Most of the proper-
ties of the holoenzyme can be described by a complex of
PPlcd and MYPTI and there is no compelling evidence
to include M20 as a functional subunit of MP.

MYPTI1 is expressed from a single gene in many cell
types and is present at higher concentration in smooth
muscle ([phasic]> [tonic]). Several isoforms can be gener-
ated by cassette-type alternative splicing and these repre-
sent the presence or absence of central inserts (exons 13
and 14 in rat) and/or the C-terminal leucine zipper (LZ)
motifs (splicing of exon 23). To some extent the expression
pattern of these isoforms is tissue specific [2]. For the cen-
tral insert isoforms, there is no clear distinction in function.
However, the LZ+ isoform appears to be required for sen-
sitivity to cGMP/PKG [3]. In addition to the splicing vari-
ants of MYPTI there are other members of the MYPT
family. These separate gene products include: MYPT?2 (in
striated muscle and brain); MBS 85; MYPT3; and TIMAP
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[1]. MYPT2 is assumed to play a major role in the dephos-
phorylation of striated muscle myosin but functions for the
other family members are not established.

Properties of MYPT1

Features of the MYPT1 molecule (using the rat 1 iso-
form [2] as a model; this has no central exon deletions
and is LZ+) show a PPlc-binding motif, often referred to
as the RVXF motif (consensus sequence (R/K)X;
(V/DX,(F/W)) at the N-terminal edge (residues 35-38) of
eight ankyrin repeats spanning residues 39-296. Two
nuclear localization sequences (NLS) are present in both
N- and C-terminal regions, residues 27-33 and 845-854,
respectively. The N-terminal NLS appears to be more
important [4]. It is interesting that both NLSs are flanked
at the C-terminal edge by a phosphorylation site, T34
and T855. At the C-terminal ends of some MYPT1 iso-
forms (including rat 1, but not chicken M130/133) are four
LZ motifs. In all isoforms at the C-terminal end are regions
showing propensity to form coiled-coils, for example in the
rat 1 isoform the sequence 970-1003 has a high probability
to form an amphipathic a-helix (the LZ motifs cover the
sequence 1009-1030). It is likely that the C-terminal end
of MYPTI is an important interactive site. In addition
there are several phosphorylation sites: S696 and S854
are PKA/PKG sites; T697 and T855 are the inhibitory/reg-
ulatory sites phosphorylated by several kinases [1], notably
Rho-kinase (ROK); and S473 is phosphorylated during
mitosis, probably by cdc2 (Matsumura, unpublished).
The influence, if any, of tyrosine phosphorylation has not
been evaluated.

Obviously, a critical role for MP is dephosphorylation
of phosphorylated myosin (P-myosin) and, in part, the
diversity of MP reflects the many roles of myosin II in cell
function, e.g. initiation of contraction, motile responses,
organization of the cytoskeleton, and cytokinesis. (Two
examples where myosin II plays a crucial role in cell func-
tion are given below in sections on cell division and cell
migration.) Several kinases may phosphorylate the RLCs
of myosin II, notably MLCK and ROK and possibly
PKC (in general MLCK favors S19, ROK, S19 and T18,
and PKC, T9), but the opposing reaction reflects only the
activity of MP that can dephosphorylate RLC sites, S19,
T18, and T9, but not S1/S2. To achieve this function there
are two central requirements, i.e. binding of PP1¢d and the
substrate, P-myosin (or, P-RLC) to MYPTI. PPlc is
anchored by the RVXF PPlc-binding motif and forms sec-
ondary interactions with the N-terminal sequence, some of
the ankyrin repeats and with a site within the sequence
304-501 [5]. It was suggested that the acidic patch (326-
372) was involved in activation of phosphatase activity
with P-RLC [6]. As shown by the crystal structure [7] of
PPlc plus an N-terminal fragment of MYPT1 these hierar-
chical interactions extend the catalytic groove of PP1¢ and
possibly modify its catalytic properties. The binding to
P-myosin is more controversial. One view is that the

P-RLC binds to the ankyrin repeats and facilitates interac-
tion with the catalytic cleft of PPlc. Another view is that
myosin binds to the C-terminal segment of MYPT1 (review
[1]). Considering the size of the myosin molecule, both are
possible and each interaction may reflect different aspects
of MYPT1 function. The N-terminal interaction represent-
ing the essential dephosphorylation step and the C-termi-
nal interaction might reflect part of the regulatory
mechanism or be involved in MYPT1 localization. In this
respect it is interesting that phosphorylation of T855
reduces binding of myosin [8]. Another view is that the cell
localization of myosin II could involve another protein,
such as M-RIP (aka pl116RIP) [9].

Diverse cell functions for MYPT1

In addition to P-myosin and PP1¢d many other proteins
bind to MYPT1 and the MP holoenzyme has several addi-
tional substrates. It was expected that the N-terminal anky-
rin repeats would form an interactive platform for protein
interaction, but it became evident that the C-terminal part
of MYPT1 also interacts with many proteins [1]. A partial
list of proteins interacting with MYPT1 is given in Table 1.
Some of these proteins are known to be substrates of MP
and have putative roles in cell function, for others the inter-
action with MYPT1 merely raises that possibility. (It is
assumed that if a protein is a substrate for MP it would
interact with MYPT1, e.g. ERM, merlin, HDAC?7.) Several
of the MYPT1 partners are phosphorylated by ROK and
thus become substrates for MP. Many of these proteins
are involved in cytoskeletal organization, ERM, adducin,
Tau, etc. (Table 1). Obviously, the initial idea that MP
was restricted to P-myosin as substrate needs to be re-eval-
uated as MP is implicated in several diverse cell functions.
How the different phosphorylation sites (and surrounding
sequences) are accommodated in the catalytic cleft created
by the PP1cd6-MYPT1 complex for P-RLC is not known.

Cellular localization of MYPT1

The initial expectation was that MYPT1 would colocal-
ize with myosin II or, P-myosin II. While this is observed,
several other cell locations have been shown and would be
predicted based on the range of proteins known to interact
with MYPTT1 (Table 1). Obviously different cell locations
for MP may indicate substrates in addition to P-myosin
and would be an important component in the regulation
of MP for a given substrate. In support of a broad cellular
distribution, MYPT1 has been found in all subcellular frac-
tions; for example in “resting” human hepatocarcinoma
cells (HepG2) MYPT1 was at higher concentrations in
the nuclear, cytoskeletal, and microsomal-mitochondrial
fractions, but also present in the cytosol and plasmalemma
fractions [18]. Other studies also identified MYPT1 in iso-
lated nuclei [4,19].

There have been several immunofluorescence studies to
investigate the cellular location of MYPT1 with permeabi-
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Table 1
MYPTI—binding Proteins

151

Protein

Cell function

Substrate for ROK

Myosin 11

Ezrin, radixin, moesin (ERM)
a-Adducin

Tau, MAP2

Elongation factor-la

ZIP kinase

RhoA-GTP

M20

PKG (cGKla)
Interleukin-16 precursor
pl16 RIP

pll6 RIP

pl16 RIP

M-RIP (aka pl16 RIP)
Merlin

HDAC 7

HSP 27

Synaptophysin
Retinoblastoma protein

Motor functions

Cytoskeletal organization

Cytoskeletal organization

Cytoskeletal attachment

Microtubule dynamics

Cofactor protein synthesis

Cytoskeletal organization

Phosphorylation of myosin 1T and/or MYPT1 [10]
Activates ROK

MYPT2 gene product; unknown function
Regulation of Ca”" level; activation of MP
Cytokine precursor

F-actin assembly; binds RhoA-GTP [11]
Inhibits SRF activation [12]

Activates MP; RhoA-GTP [13]

Targets MYPT1, RhoA, myosin [9]
Tumor suppressor protein [14]
Transcriptional repressor [15]

Docking protein, binds RhoA [16]
Synaptic vesicles, neurotransmitter release [17]
G1/S transition [4]

Yes

Yes
Yes
Yes
Yes

D D D D D

Several references are given in [1]. Others are cited.

lized fibroblasts and smooth muscle cells (SMC) myosin
and MYPT1 were colocalized on stress fibers. But in
non-permeabilized cells, different locations were observed
where myosin II was mostly at the cell periphery and
MYPTI1 was found in the cytoplasm and nucleus [20]. In
migrating fibroblasts, the MYPT1 appeared to colocalize
with P-myosin II at the trailing edge, not with dephospho-
rylated myosin II at the leading edge [20]. In rat embryo
fibroblasts and non-confluent MDCK (epithelial) cells
MYPT1 and myosin were observed with stress fibers, but
in confluent MDCK cells distinct distributions were evi-
dent. MYPT1 was localized at cell-cell adhesions and over-
lapped with the location of B-catenin (a component of
adherens junctions), whereas myosin was found mostly in
the cytoplasm [21]. In another study, MYPT1 was colocal-
ized with moesin at TPA-induced membrane ruffling areas
and cell-cell contacts in MDCK cells and it was proposed
that the C-terminal part of MYPT1 interacts with N-termi-
nal domains of ezrin and moesin [22]. With isolated SMCs
from ferret portal vein it was found that the distribution of
MYPT1 depended on the agonist used for stimulation. In
unstimulated cells the staining for MYPT1 and PPlc was
diffuse throughout the cell and a similar pattern was
retained on stimulation by the a-agonist, phenylephrine.
However, stimulation by prostaglandin F2o induced a
translocation of MP from the cytosol to the plasma mem-
brane and this was followed by a dissociation of MP and
the return of PPlc to the cytosol. The translocation to
the membrane was accompanied by phosphorylation of
MYPTI1 at T697 and was prevented by inhibition of
ROK. The dissociation of MP would reduce phosphatase
activity toward P-myosin and this was consistent with a
sustained contractile response to PGF2a, compared to a

more phasic response with phenylephrine [23]. This was
the first report that documented the possible role of
MYPT1 phosphorylation in translocation. This theme
was developed further by Lontay et al. [18] using HepG2
cells. In non-stimulated “resting” cells, MYPT1 was dis-
persed in the cytoplasm and accumulated in the nucleus.
The phosphorylation level of MYPT1 was increased by
treatment with okadaic acid and it was found that phos-
phorylation at the two inhibitory sites induced different cell
locations. T697 phosphorylation favored a plasmalemma
location and T855 phosphorylation a perinuclear and
nuclear location. Two additional points were made: the
T697 kinase was probably not ROK as suggested for the
T855 kinase; and the level of okadaic acid used inhibited
only PP2A (thus implicating PP2A as a MYPT1 phospha-
tase). The location of MYPT1 phosphorylated at T855 in
the nucleus (and on stress fibers) previously was shown
with REF52 cells [24]. In colonic SMCs stimulation by ace-
tylcholine increased phosphorylation at T697 by ROK and
induced translocation of MYPT1 and HSP27 to the partic-
ulate fraction [16].

Thus there are several examples documenting different
cell locations for MYPT1 and there is preliminary data
on some requirements for translocation (i.e. phosphoryla-
tion at T697 and/or T855). However, the latter area is
essentially unexplored and several obvious points must
be established. For example: are other phosphorylation
sites on MYPT1 important, both S/T and Y; what sig-
naling pathways operate and which kinases are recruited;
is there any distinction for different MYPTI1 isoforms
with respect to location and function; and for all cell
locations which docking or interacting partners are
involved?
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MYPT1 in cell division

There are several pieces of evidence indicating that MP
is involved in cytokinesis. They include (1) myosin II is a
primary motor for cytokinesis [25,26]; (2) RLC phosphor-
ylation rapidly increased in the midzone between the two
separating sister chromatids just before the onset of, and
throughout cytokinesis [27], and (3) MYPT1 phosphory-
lated at an inhibitory site is localized in cleavage furrows
[24,28]. These observations suggest that MP is inhibited
during cytokinesis, leading to an increase in RLC phos-
phorylation and myosin II activation. There are two
important open questions.

First, to what extent is the inhibition of MP critical for
cytokinesis? Because RLC kinases including MLCK
[29,30], ROK [31,32], and citron kinase [33] are localized
in cleavage furrows, and because regulation of RLC
kinases could theoretically control RLC phosphorylation,
MP regulation may not be essential for cytokinesis. It
should be noted, however, that contractile rings are
dynamic structures that must contract and, at the same
time, disassemble during cytokinesis [34,35]. Because
assembly of actomyosin is coupled with RLC phosphoryla-
tion [36], contractile rings would not be disassembled if MP
activity was completely blocked throughout cytokinesis.
Indeed, our preliminary data have shown that MYPTI1
depletion leads to an increase in multinuclear cells. Further
studies should be directed to elucidate at which stages of
cytokinesis (such as initiation and/or abscission) MP activ-
ity is controlled.

The second question is which signaling pathway leads to
the inhibition of MP during cytokinesis. Because MYPT1
appears to be phosphorylated at an inhibitory site at the
cleavage furrows [24,28], and because RhoA is known to
be critical for cytokinesis [37-39], the Rho/ROK pathway
is likely to be involved in the regulation of MP. Recent stud-
ies suggest an involvement of PLK1 in this signaling path-
way [40,41]. By specifically inhibiting PLKI1 during
anaphase and telophase, it was demonstrated that PLK1 is
essential for the formation of an ECT2 (RhoGEF)/Mgc-
RacGAP/MKLPI complex, as well as the localization of
ECT2 in the central spindle and cleavage furrow. The central
spindle (microtubule bundles between two separating chro-
matids, also called spindle midzone) is known to be the crit-
ical structure that transmits a signal to initiate cytokinesis in
mammalian cells [42-44]. ECT2 (RhoGEF) would then acti-
vate RhoA at the cleavage furrows, increasing the activities
of RhoA effectors including ROK and citron kinase. The
activation of ROK would have two effects. One is to inhibit
MP by phosphorylating MYPT]1 at the inhibitory sites and
the other is to directly phosphorylate RLC. The activation
of RhoA would also increase citron kinase, which has been
shown to phosphorylate RLC at the cleavage furrow. Mgc-
RacGAP, another component of the complex, may function
to inactivate RhoA at the end of cytokinesis, which may be
necessary for the release of the inhibition of MP, leading to
disassembly of contractile rings.

Other RhoGEFs may be involved in the RhoA/ROK
pathway during cytokinesis. Using a biosensor that can
detect active RhoA, Birkenfeld et al. [45] have recently
shown that GEF-H1, not ECT?2, is critical for RhoA acti-
vation. Wu et al. [46], have reported yet another RhoGEF
that appears to be involved in cytokinesis. This GEF inter-
acts with myosin II (thus called MyoGEF), and the deple-
tion of MyoGEF causes multinuclear cells. Apparently,
further work is required to clarify whether these GEFs
have distinct or overlapping functions in the activation
and localization of RhoA during cytokinesis.

In addition to its role in cytokinesis, MP appears to have
a role in the regulation of mitotic progression. MYPT1 is
phosphorylated at a central region in a mitosis-specific
way [47]. We found that during mitosis mammalian
MYPTI1 is phosphorylated by proline-directed kinases
including cdkl, allowing for MYPT1 to bind to polo-like
kinasel (PLK1) [unpublished result]. Depletion of PLK1
by small interfering RNAs is known to results in loss of
y-tubulin recruitment to the centrosomes, blocking centro-
some maturation, leading to mitotic arrest. It was found
that co-depletion of MYPT1 and PLKI1 reinstated y-tubu-
lin at the centrosomes, rescuing mitotic arrest caused by
PLK1 depletion. These results suggest a previously unrec-
ognized role for MYPTI in regulating mitosis by directly
antagonizing PLK1. Whether the PLK1/MYPTI1 associa-
tion is involved in the PLK 1-mediated regulation of cytoki-
nesis awaits further investigation.

Role of MYPT1 in cell migration

Cell migration is a multi-step process, involving actin
polymerization and actomyosin contraction [48-50]. The
first step is extension of a membrane protrusion in the direc-
tion of migration, a process driven by actin polymerization
[51]. The second step is the establishment of new adhesion
sites (called focal complexes) by the extended membrane
[52]. In fibroblasts, focal complexes mature into more stable
adhesions called focal adhesions. The 3rd step is rear con-
traction driven by a contractile force of actin and myosin,
which moves the cell body forward. Finally, the rear part
of the cell is detached from the substrate. For effective migra-
tion, membrane protrusion must be restricted to the leading
edge, and adhesions must show turnover.

Immunofluorescent localization using an antibody spe-
cific to Ser19-phosphorylated RLC [27], as well as a study
using a biosensor approach [53], revealed that phosphory-
lated myosin is localized in both the posterior and anterior
regions of motile fibroblasts. Whereas RLC phosphoryla-
tion at the posterior of the cell supports the well-accepted
rear contraction role for myosin II, RLC phosphorylation
at the anterior edge of migrating cells suggested additional
functions of myosin II in regulating motile activities at the
front. Recent work has demonstrated that myosin II is crit-
ical in controlling the membrane protrusions [54], as well as
retrograde actin movement [55], at the leading edge of
motile cells.
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MYPTI1 has been localized in membrane ruffles [24],
suggesting its role in the control of myosin phosphoryla-
tion at the leading edge of motile cells. Several recent stud-
ies have revealed critical roles of MP in cell migration. For
example, microinjection of a function-inhibiting antibody
against MYPT1 blocks cell migration of fibroblasts [54].
These cells show greatly increased RLC phosphorylation,
resulting in thicker stress fibers, cortical fibers, and focal
adhesions. Importantly, increased RLC phosphorylation
inhibits membrane ruffling and blocks turnover of focal
adhesions. These phenotypes can be reproduced by overex-
pression of phosphomimetic RLC, ruling out a possibility
that increased phosphorylation of other substrates of
MP, if any, may be involved in the phenotypic changes in
the motile activities. These observations indicate that turn-
over of RLC phosphorylation is required for turnover of
focal adhesions (it is known that assembly of focal adhe-
sions requires myosin II activity [56]) and that myosin II
activity counteracts membrane protrusive activity driven
by actin polymerization. Similar inhibition of cell migra-
tion is also observed when MYPTT1 is depleted by siRNA
treatment though a role of MYPT1 in actin polymerization
has also been suggested [57].

Which RLC kinase counteracts MP in regulating turn-
over of RLC phosphorylation at the leading edge? The
study using kinase inhibitors has demonstrated a critical
role of MLCK in antagonizing MP at the cell periphery
[54,58,59]. MLCK inhibition decreases RLC phosphoryla-
tion at the cell periphery, whereas ROCK inhibition
decreases RLC phosphorylation at the center of cells [54].
MLCK-inhibited cells, concomitant with the loss of RLC
phosphorylation at the periphery, generated membrane
protrusions all around themselves, lost polarity, and made
more frequent turns. ROCK-inhibited cells, on the other
hand, showed one major protrusion, and migrated straigh-
ter and faster. The generation of multiple membrane pro-
trusions in MLCK-inhibited cells suggests that, if myosin
I1 is inactivated (either by MLCK inhibition or MP activa-
tion), actin polymerization and resulting membrane protru-
sions can occur anywhere at the periphery, resulting in the
loss of cell polarity and inhibition of directed cell migra-
tion. This notion is consistent with the observation made
by the reciprocal approach described above: an increased
RLC phosphorylation caused by MP inhibition blocks
membrane protrusion all around cells.

We propose a working model for the roles of MLCK
and MP for directional migration (Fig. 1): At the leading
edge (A and B), MLCK activity may cycle between high
and intermediate activity states while MP may show high
activity. In an intermediate activity state of MLCK (A),
RLC phosphorylation is reduced, thus allowing a mem-
brane protrusion and turnover of adhesions. In a high
activity state (B), RLC phosphorylation is increased, lead-
ing to assembly of new and transient adhesions at the
periphery (indicated by small green dots). High RLC phos-
phorylation may also act as a retracting force for retro-
grade movements of actin. The resultant high turnover of

LEADING EDGE

A. protrusion B. new and transient

adhesion
m 77N m high P-MLC
v high P-MLC turnover
MLCK Intermediate MLCK High
MP High MP High
membrane ruffling
ROK Low ROK Low
SIDES AND TAILING EDGE T
c
- low P-MLC turnover
high P-MLC
MLCK High
MP Low
ROK High

Fig. 1. Model for the roles of MP and MLCK at the leading edge during
protrusion (A) or retraction and adhesion (B) and along the side and
trailing edge (C). For details see text.

RLC phosphorylation at the leading edge would cause
cycles of protrusions, adhesions, and retraction, a charac-
teristic feature of membrane ruffling (It should be noted
that, instead of cycling MLCK activity, cycling MP activity
would yield a similar effect.). Along the sides and at the
trailing edge (Fig. 1C), on the other hand, MP may be inac-
tivated, whereas MLCK may stay active. This will increase
RLC phosphorylation and at the same time, block the
turnover of RLC phosphorylation. High RLC phosphory-
lation together with low turnover rate of RLC phosphory-
lation would restrict membrane protrusions and stabilize
adhesions in this area. This model is consistent with recent
reports indicating critical roles of MLCK in the regulation
of protrusions and adhesions [60,61].

Genetic analyses of MYPT1

MYPT is also found in model organisms including Dro-
sophila and C. elegans, though it is apparently absent in
yeast and Dictyostelium. In both Drosophila and C. elegans,
MYPT mutation is embryonic lethal. Genetic analyses of
MYPT in these organisms revealed critical roles of MYPT
in cell migration, as well as morphogenesis and, in the case
of C. elegans, in cytokinesis. Drosophila MYPT mutants
show defects in late embryogenesis including a failure of
dorsal closure due to a migration defect in an ectoderm cell
sheet but apparently display no defects in cell division
[62,63]. In C. elegans, MYPT mutation also causes defects
in embryonic morphogenesis [64]: C. elegans MYPT
(MEL-11) mutants fail embryonic elongation due to
hyper-contraction of epidermal cell layers of embryos. In
addition, cytokinesis failure, though mild, has also been
reported [65]. These phenotypes are alleviated by muta-
tions of a worm ROK homologue (LET-502), indicating
that actomyosin contraction is regulated by these two
opposing enzymes. Indeed, RLC phosphorylation is
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increased by MYPT mutation, decreased by ROK muta-
tion, and restored by double mutations during cytokinesis
[65].

Mice lacking MYPTI are also embryonic lethal [66].
However, in contrast to MYPT mutants in flies and worms,
the phenotypes are more severe: these mice die at a very
early stage of development before 7.5 dpc and no MYPT1
null cells have been so far isolated. While the molecular
mechanisms underlying these differences in the phenotypes
are not clear, MYPT1 may play more critical roles in early
cell division in mammalian cells than does MYPT in flies
and worms.

Perspectives

Unlike MLCK that is dedicated to phosphorylation of
RLCs, MP is likely to have diverse functions. An impor-
tant role, obviously is directed to dephosphorylation of
P-RLC and, to an extent, the varied roles of MP is
reflected by the breath of cell functions in which myosin
IT is involved. For each of these functions (e.g. smooth
muscle contraction, cell division, cell migration) the
activity of MP is regulated and an important objective
is to identify the signal transduction pathways involved
for different aspects of MP function. Some of the signal-
ing mechanisms are known (e.g. the RhoA/ROK axis)
but it is likely that other pathways are involved and
must be integrated to converge at MYPT1 and coordi-
nate its function. A relatively new possibility is that
MP is implicated with a variety of substrates, other than
myosin II. This is supported by the finding that several
proteins bind to MYPTI1. It is not known if and how
the catalytic site, generated by the PP1¢c6-MYPTI inter-
action, could be adapted to accept a range of substrates.
Are they all similar to P-RLC? (clearly some flexibility is
allowed since MP can act on P-T9, the PKC site)
Another intriguing aspect is that the putative multiple
functions of MP may reflect different cell locations that
could involve various target proteins (for MYPTI) that
may or may not be substrates for MP. MYPT]1 is found
at the plasmalemma, in the cytosol, attached to the cyto-
skeleton and in the nucleus and each location may be
determined by different signals. In this respect, the influ-
ence of MYPT1 phosphorylation and roles of individual
MYPTI isoforms on translocation and targeting must be
evaluated.
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