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Abstract. Myosin I is a non-filamentous, single-
headed, actin-binding motor protein and is present
in a wide range of species from yeast to man. The role
of these class I myosins have been studied extensively
in simple eukaryotes, showing their role in diverse
processes such as actin cytoskeleton organization, cell
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Introduction

Myosins are a family of proteins with actin-based
motor activity that play diverse roles in biological
processes [1,2]. Recent studies have shown that there
are 37 distinct types of myosins in eukaryotes [3, 4].
Class I myosins are non-filamentous and have N-
terminal motor domain, several IQ motifs that bind to
regulatory light chains such as calmodulin, and a TH1
domain that is rich in basic residues [5, 6]. They can be
subdivided into short forms and long forms of class I
myosin. The long forms have additional proline-rich
TH2 and Src homology 3 (SH3) domains [5, 6]. Class I
myosin is proposed to be present in the last common
ancestor of eukaryotes, making it as one of the earliest
myosin proteins [3]. After the original discovery of
myosin I in Acanthamoeba [7], extensive studies of
class I myosins have been performed in single-celled
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motility, and endocytosis. Recently, studies in meta-
zoans have begun to reveal more specialized functions
of myosin I. It will be a major challenge in the future to
examine the physiological functions of each class I
myosin in different cell types of metazoans.

eukaryotes of “low complexity” such as yeast [8, 9]
and Dictyostelium [10-12]. These studies have shown
the roles of myosin I in actin polymerization, cell
motility and vesicular transport. Recently, studies in
metazoans have demonstrated interesting new bio-
logical functions of class I myosins. We summarize
those findings and discuss their implications for the
general function of class I myosins.

Yeast myosin I: Association with actin polymerization
complex

Saccharomyces cerevisiae and Schizosaccharomyces
pombe have been extensively utilized for the study of
the role of myosin I in yeast [8, 9, 13]. While S.
cerevisiae has two class I myosins, Myo3p and Myo5p,
S. pombe has only Myolp [14], suggesting that even
these simplest, non-motile eukaryotes have diversi-
fied myosin I to adapt to their different life styles [9].
Class I myosins in yeast are all long-tailed. They also
have unique acidic domains in the C terminus [15, 16]
unlike the long-tailed myosins in other species.
Deletion of MYO3 alone in S. cerevisiae did not lead
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to any obvious phenotype [17], although the MYO5
mutation caused a significant decrease in the rate of
endocytosis [18]. Deletion mutants of both genes
exhibited depolarized actin patches, defects in growth,
and fluid-phase endocytosis, suggesting that Myo3p
and Myo5p have overlapping functions [15, 18].
Deletion of myol in S. pombe also showed a defect
in actin cytoskeleton distribution [19, 20]. Myo3p and
Myo5p interact with both Beelp/Las17p and Vrplp,
which are the homologs of human WASP (Wiskott-
Aldrich Syndrome protein) and WIP (WASP-inter-
acting protein), respectively. These interactions are
mediated by SH3 domain of Myo3p and MyoS5p. They
also interact with the Arp2/3 actin nucleation complex
through the C-terminal acidic domain [19, 21-24].
Therefore, yeast myosin I probably mobilizes the actin
polymerization complex to the cell cortex and partic-
ipates in its regulation [19, 21-25]. Although myosin I
in other species lacks the acidic domain that interacts
with the Arp2/3 complex, another protein, CARMIL,
was shown to mediate interaction between myosin I
and Arp2/3 complex in Dictyostelium [26]. The motor
activity of myosin I is required for actin polymer-
ization in yeast [23] and is controlled by phosphor-
ylation of the motor domain [6, 27]. Control of motor
activity of Dictyostelium myosin I is also accomplished
by phosphorylation of serine or threonine residues
within the catalytic head domain [6]. However, the
conserved phosphorylation sites of lower eukaryotes
are absent in vertebrate class I myosins and their
ATPase activity is controlled by Ca®"/calmodulin or
auto-inhibition by C-terminal SH3 domain [6].

Dictyostelium myosin I: Not essential, but still
required for proper responses

Dictyostelium has been a good model to study the
mechanisms of cell motility since it is a single-celled
eukaryote but, nevertheless, still has many similarities
in chemotactic responses to metazoan cells of higher
eukaryotes [28]. Upon exposure to a chemoattractant
gradient, Dictyostelium and neutrophils of the im-
mune system of higher eukaryotes extend an actin-
dependent structure, called a pseudopod at the
anterior end of the cell. Later, it is followed by
waves of posterior contraction and retraction [29],
resulting in cell migration. Dictyostelium has three
long-tailed myosin I isoforms (MyoB, MyoC, MyoD),
three short-tailed myosin I isoforms (MyoA, MyoE,
MyoF) and another myosin I (MyoK) with no tail [11].
Initial studies using fluorescence microscopy of mi-
grating Dictyostelium showed that MyoB was concen-
trated in lamellipodial projections [30], suggesting
that myosin I might contribute to the generation of the
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forces for leading edge extension. When the myoB
gene was disrupted using homologous recombination,
Dictyostelium exhibited delayed migration [31]. This
mutant formed lateral pseudopods three times more
frequently and, so, turned more often, leading to a
decrease in the net migration rate [32]. These results
suggest that MyoB in Dictyostelium is not required for
pseudopod formation itself, but rather crucial for
suppressing unnecessary lateral pseudopods to keep
the persistence of cell translocation. Unlike myoB,
mutants of other long-tailed myosin I (myoC, myoD)
did not exhibit any significant defect in migration [33].
It is possible that these long-tailed class I myosins
contribute to motility in proportion to their expression
level since the amount of MyoB is much higher than
MyoC and MyoD during the streaming stage [33]. In
addition to MyoB, other forms of myosin I (MyoA,
MyoF, MyoK) are required for proper cell motility of
Dictyostelium. MyoA- or MyoF-deficient Dictyoste-
lium recapitulated the phenotype of myoB null
mutants, showing an increase in lateral pseudopod
formation and a decrease in overall velocity of
migration [34, 35]. Furthermore, myoK null mutants
showed slower translocation and excessive lamellipo-
dia formation [36].

Macropinocytosis (fluid-phase pinocytosis) in Dictyos-
telium is another actin-dependent process in which
myosin I play a role. Whereas single myosin I null
mutants did not exhibit any defect in macropinocytosis,
double null mutants of long-tailed myosins (myoB-/
myoC-, myoB-ImyoD-) or null mutants of both long-
and short-tailed myosins (myoA-/myoB-) showed sig-
nificant reduction in the rate of macropinocytosis [33,
37]. These results suggest that more than one myosin I
work together cooperatively regardless of the tail
length. This defect did not seem to be the result of
abnormality in the endosomal pathway since various
properties such as intravesicular pH, intracellular
retention time, and exocytosis of a fluid-phase marker
were normal [38]. A reduced number of large endocytic
vesicles in the mutants indicated that a defect existed at
an early stage of internalization [37]. Interestingly,
double null mutants (myoA-/myoB-, myoB-ImyoC-)
extended more actin-rich crowns on the surface, which
was reminiscent of the phenotype during cell trans-
location [37]. This abnormal cytoskeletal rearrange-
ment near the plasma membrane may have caused a
delay in the internalization of fluid-filled projections
[37].

Taken together, the reduced velocity of cell migration
and the decreased rate of macropinocytosis in multi-
ple myosin I mutants suggest that there is no single
myosin I that is essential for these fundamental actin-
dependent processes and that each myosin I contrib-
utes to making these processes more efficient. One
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possible underlying mechanism for these phenotypes
is that myosin I contributes to the generation of resting
cortical tension, i.e., the force that maintains the
round shape of the cells [39]. It has been proposed that
this tension may affect cell motility and endocytosis
[40]. While overexpression of myosin I increased the
cortical tension dramatically [41], single null mutants
of myoA, myoB, myoC did not show a significant
decrease compared to the wild type, with the excep-
tion of myoK mutants [36, 41]. However, double or
triple null mutants of myosin I exhibited a severe
reduction in cortical tension, suggesting that class I
myosins synergize in this process [41]. Since myoA,
myoB single null mutants showed abnormally fre-
quent pseudopods [32, 34], this phenotype does not
seem to be directly related to the changes in cortical
tension [10]. How myosin I suppresses lateral pseu-
dopod formation therefore still remains elusive.
Meanwhile, it is plausible that there is a threshold
for changes in cortical tension, which can affect
macropinocytosis [10]. At this moment, it is not
clear how myosin I plays a role in the generation of
cortical tension. First, it is possible that class I myosins
apply contractile force or cross-link the actin network
near the plasma membrane [36,41]. Alternatively, it is
also possible that myosin I is directly involved in
cortical actin dynamics proximal to the plasma
membrane, since Dictyostelium myosin I can interact
with the Arp2/3 actin nucleation complex through
CARMIL [26]. CARMIL mutants exhibited a de-
creased rate of fluid-phase endocytosis and chemo-
taxis, suggesting that at least part of myosin I function
is linked to CARMIL [26]. CARMIL homologs exist
in Caenorhabditis elegans, Drosophila, mouse, and
human [26, 42], but their interaction with myosin I in
those organisms has not been confirmed.

Consistent with the cortical function described above,
myosin I plays another nonessential, but supporting
role in actin-dependent phagocytosis. It was shown
that MyoB and MyoD were localized to the phag-
ocytic cups [30, 43] and single null mutants of myoB,
myoC and myoK exhibited a significant reduction in
the rate of phagocytosis [31, 33, 36], although another
study showed that myoC mutants did not have a defect
in phagocytosis [44].

Drosophila myosin I: Crucial to the formation of
left/right asymmetry

The Drosophila genome encodes two class [ myosins,
Myo31DF (Drosophila myosin IA) and Myo61F
(Drosophila myosin IB) [14], which are the orthologs
of Myold and Myolc in vertebrates, respectively [45,
46]. Recently, screening of genes determining left/
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right asymmetry led to the identification of Myo31DF
[47,48]. Loss of Myo31DF function caused reversal of
left/right asymmetry in visceral organs and this
function seemed to be dependent on the actin
cytoskeleton [47, 48]. Yeast two hybrid screening
identified Armadillo, a Drosophila homolog of -
catenin, as a binding partner for Myo31DF [47]. It has
been proposed that Myo31DF transports specific
vesicles along the actin cytoskeleton to induce asym-
metry [47]. Meanwhile, overexpression of the other
myosin I, Myo61F also caused inversion of left/right
axis [48]. Therefore, it was hypothesized that
Myo31DF and Myo61F antagonized each other during
axis formation [48]. These studies suggested a crucial
role of the actin cytoskeleton in left/right axis for-
mation in invertebrates. However, vertebrates use
microtubules in nodal cilia as a cytoskeletal basis for
asymmetry [49]. Therefore, it is unlikely that this
function of class I myosin in Drosophila is conserved
in vertebrates [49]. Instead, inversion seems to play an
equivalent role in vertebrates by interacting with f3-
catenin [49].

Vertebrate myosin I

There has been confusion in the vertebrate myosin I
nomenclature and new nomenclature has been pro-
posed [50]. Humans and mice have a total of eight
class I myosin genes, six of which encode short-tailed
forms (Myola, b, c, d, g, and h) and two of which
encode long-tailed forms (Myole, f) [14]. These
vertebrate forms of class I myosin exhibit more
diversity in their function compared to Dictyostelium
class I myosins. There are several reviews about
vertebrate myosin 1 [5, 6, 51-54], which cover
literature not described in this review.

MyolA (Brush-border myosin I)

MyolA is the first class I myosin identified in
vertebrate cells [55-57]. It binds three to four
calmodulin molecules and as a result Ca*" can
regulate its enzymatic activity with different out-
comes, depending on the number of calmodulins
associated [58, 59]. While multiple mutations of
MyolA have been reported among patients with
nonsyndromic hearing loss [60], MyolA mRNA
expression is actually enriched in the small intestine
and to alesser extentin colonin humans [61]. MyolA
is particularly abundant in the apical surface of the
intestine (brush-border domain) where microvilli
contain actin bundles extending into the tip [61]. It
has been shown that chicken Myola can interact with
phospholipid through its tail domain [62], suggesting
its role in tethering the actin bundles of microvilli to
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Figure 1. Function of vertebrate
myosin I. (A) Myola connects
the actin cytoskeleton to plasma
membrane of microvilli in enter-
ocytes or brings the membrane
toward villus tip along the actin
bundles. (B) Fertilization of Xen-
opus egg induces cortical granule
exocytosis. Myolc couples actin
polymerization to exocytosing
granules, promoting subsequent
compensatory endocytosis. (C)

Adipocyte with Myo1c
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Myolc in adipocytes transports
GLUT4-containing vesicles to
plasma membrane upon insulin
stimulation. (D) Myolc in hair
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Hair cell bundle of inner ear with Myo1c

the plasma membrane. There seems to be an addi-
tional requirement for membrane binding of this tail
domain and motor activity [63, 64]. Myola-null mice
did not exhibited any phenotype at the whole animal
level, but showed varying levels of perturbation in
brush-border structures, including villus shortening,
poor packing of microvilli, herniation of apical
membrane, and loss of numerous components from
the brush border [65]. Ectopic recruitment of Myolc
to brush borders in Myola-null mice was also
observed and might be responsible for partial func-
tional compensation and thus, for the lack of
phenotype at the whole animal level [65]. Based on
these findings, it has been proposed that Myola
contributes to membrane tension in microvilli by
connecting cytoskeleton to the membrane [65].
Meanwhile, the presence of Myola at the cytoplas-
mic side of Golgi-derived vesicles has suggested that
it may perform another function in vesicle transport,
specifically, taking over the final step of movement
along the actin cortex from dynein on microtubule
[66, 67]. Recently, it has been shown that Myola
brings the apical membrane toward the microvillus
tip along the actin bundles (Fig. 1A), leading to the
shedding of the membrane as vesicles [68]. Although
the physiological function of this process in the small
intestine is not clear at present, this observation
clearly demonstrates a role of Myola as a motor and
implies that the phenotypes of Myola-deficient

cells of the inner ear regulates the
opening of ion channel by con-
trolling tension transmitted to
ion channel through tip link dur-
ing deflection of hair bundle. (E)
Myolf in neutrophils prevents
excessive exocytosis of integrin-
containing vesicles by regulating
cortical F-actin or by controlling
the final step of exocytosis. This
process ensures proper adhesion
and efficient cell motility.

Migrating neutrophil with Myo1f

mouse might be due in part to abnormal membrane
trafficking [68].

Myo1B (myosin-Ia, Myr 1)

Rat Myo1B (Myr 1) shares 47 % homology in the tail
domain with MyolA and exists in three alternative
spliced forms, differing in the number (four to six) of
calmodulin binding motifs [69, 70]. High concentra-
tion of Ca’" induced one or more calmodulin disso-
ciation and decreased its motor activity [71]. Myolb
differs from Myola by having widespread expression
including lung, liver, heart, and brain [69, 70]. In
addition, Myo1b is not localized at static, but rather at
dynamic actin structures, such as membrane ruffles
[72, 73]. It has been also shown that a truncated form
of Myolb impairs the distribution of lysosomes and
their long-range movement, suggesting its role in the
transport of the vesicles [74].

MyolC (myosin If, Myr 2)

Myolc is another class I myosin identified from
various sources [70, 75-78]. It has three calmodulin
(light chain)-binding sites and is bound by two to three
calmodulins in the absence of Ca®" [79]. Elevated
Ca’"concentration induces release of calmodulin and
increase of ATPase activity of Myolc [75, 79]. In
addition, Ca*" binding to calmodulin can inhibit its
motor activity [80]. It has a wide range of expression in
tissues, with enrichment in actin-rich structure near
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the plasma membrane [70, 81, 82] and in phagocytic
cups [83]. Interestingly, its expression was observed in
sensory hair cells of the inner ears, particularly at
stereociliary tips of the hair bundle [84, 85]. This
observation led to the hypothesis that Myolc may
work as adaptation motors, regulating tip link asso-
ciated ion channels, thus controlling sensitivity [86]
(Fig. 1D). To test this hypothesis, myolc mutants in
which ATPase activity is inhibited in the presence of
ADP analogs [87] were overexpressed in transgenic
mice. Delivery of an ADP analog selectively reduced
the adaptation in mutant expressing hair cells, indicat-
ing that Myolc indeed works as an adaptation motor
[88]. Myolc seems to be localized at the tip link
through binding to phosphatidylinositol 4,5-bisphos-
phate (PIP,) and cadherin 23 [89-92].

Myolc is also involved in glucose transporter 4
(GLUT#4)-containing vesicle —movement [93].
GLUT4 is sequestered intracellularly in the absence
of insulin and insulin induces redistribution of GLUT4
to the plasma membrane, which is important for
glucose uptake. Myolc was found to be associated
with GLUT4-containing vesicles upon insulin stimu-
lation (Fig. 1C) and GLUT4 transport to the plasma
membrane was enhanced by overexpression of Myolc
[93]. In addition, expression of the tail domain of
Myolc or the cognate RNAI inhibited this process,
suggesting that Myolc might transport vesicles to
plasma membrane along actin filaments [93]. Further
studies are required to clarify the mechanism of action
of Myolc in GLUT4-containing vesicle movement.
However, studies of Myolc in Xenopus egg have
suggested a different possibility. Xenopus Myolc
expression is increased during meiotic maturation.
Egg fertilization in vertebrates and invertebrates
triggers a sequence of events, including cortical
granule exocytosis that is required for blocking
polyspermy and assembly of actin coats around
exocytosing granules, which is required for compen-
satory endocytosis (Fig. 1B). When headless Myolc
was expressed in Xenopus oocytes to inhibit the
function of Myolec, fertilization still induced actin
assembly but actin coats were misdirected and un-
coupled from exocytosing granules, resulting in de-
layed exocytosis, failure of compensatory endocytosis
and increased actin assembly in cortical regions. These
results imply that Myolc links polymerizing actin to a
particular membrane compartment instead of acting
as a transporter [94]. In relation to this result, it is
interesting to observe that Myolc binds to PIP,
through a putative a pleckstrin homology domain [91].
Myolc was also observed in the nucleus [95]. This
nuclear Myolc differs from cytoplasmic Myolc by
having additional 16 amino acids at the N terminus,
which constitute an NLR and direct its location in the
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nucleus [96]. Translation from another start site
upstream of exon 1 of cytoplasmic Myolc, generates
nuclear Myolc [96]. Nuclear Myolc interacts with
both RNA polymerase I and RNA polymerase II.
Furthermore, antibody against Myolc inhibits tran-
scription in cultured cells and in vitro, suggesting that
nuclear Myolc is involved in transcription [96, 97]. It
is not yet clear at which step of transcription nuclear
Myolc acts [98, 99]. In addition, nuclear compart-
mentalization has been observed to depend on the
transcription status of the locus, and redistribution of
Myolc to transcriptionally active region of nucleus
was observed upon stimulation [100]. Nuclear Myolc
mutants show delayed repositioning of transcription-
ally active locus by several hours, suggesting that
nuclear Myolc is involved in a directed long-range
chromosome movement apart from its function in
transcription [101]. The exact mechanism underlying
this phenomenon is not yet known [101].

MyolD (myosin Iy, Myr 4)

Myold was initially found in mouse brain tissues and
rat liver [70, 102]. Further analysis of rat Myold (Myr
4) has demonstrated that it is widely expressed in
various tissues, with the highest expression in brain
[103]. Myo1d has two calmodulin (light chain) binding
sites in the neck region and an additional site in the tail
domain, with different Ca’" dependence on binding
[103]. Binding of Ca*' to calmodulin can inhibit
ATPase activity of Myold [104]. Fusion of early
endosomes with recycling endosomes in vitro was
specifically inhibited by an antibody against the tail
region of rat Myold, suggesting that Myold is
involved in the membrane recycling pathway [105].

MyolE (myosin-IC, Myr 3) and MyolF (myosin-ID,
chicken myosin IB)

Human MyolE [106], its rat ortholog Myr-3 [107], and
another related long-tailed myosin member (Myolf)
[108-110] have been identified. Although initial
studies indicated their widespread expression in
various tissues [106, 107, 110], complete knowledge
of their sequences allowed us to detect differential
expression of these isoforms in mouse tissues [111].
Both mouse Myole and Myolf are highly expressed in
immune cells, but some immune cells exhibited
exclusive expression of a particular long-tailed myosin
I, such as Myole in B cells and Myolf in neutrophils
[111].

Since Myolf is the only long-tailed myosin I in
neutrophils and since neutrophils and Dictyostelium
have many similarities in their cellular responses to
chemoattractants [28], it was hypothesized that
Myol f-deficient neutrophils would have abnormal
migration. Indeed, Myolf-deficient mice showed



Cell. Mol. Life Sci. ~ Vol. 65, 2008

deficient neutrophil mobilization and were suscepti-
ble to infection by Listeria monocytogenes [111].
However, time-lapse microscopy of migrating neu-
trophils in vitro demonstrated that, unlike the fre-
quently turning Dictyostelium myoB null mutants
[32], Myol f-deficient neutrophils responded to che-
moattractant normally on poly-lysine-coated surface
[111]. Instead, migration of Myolf-deficient neutro-
phils was impaired specifically on integrin-ligand-
coated surfaces [111], which resemble the physiolog-
ical environment. 2 integrin is important for adhe-
sion and motility of neutrophils in the extracellular
environment. A large pool of 2 integrin is stored in
cytoplasmic granules of neutrophils, allowing rapid
regulation of the surface level of §2 integrin [112]. In
the absence of Myol f, neutrophils exhibited excessive
adherence to integrin ligand as a result of augmented
exocytosis of 2 integrin-containing granules [111].
Similar oversecretion of lysosomal granules was
observed in Dictyostelium mutants [38], although it
did not seem to result in a migration defect. In
addition, absence of Myolf reduced the amount of
cortical F-actin near the plasma membrane, with
which Myolf colocalized [111]. It has been proposed
that cortical F-actin works as a barrier against
secretory granule exocytosis [113] (Fig. 1E). There-
fore, one hypothesis is that Myol f regulates local actin
network dynamics near the plasma membrane and
that the absence of Myolf causes this network to
become loose, allowing more large granules to be
secreted [114]. Another possibility is that Myo1f may
play a negative role in granule translocation near the
plasma membrane [111].

Taken together, Myolf of neutrophils is similar to
MyoB of Dictyostelium, in that it is not required for
chemotaxis per se to occur, but to increase the
efficiency of the response [32, 111]. However, the
mechanisms underlying this role are quite different.
While myoB of Dictyostelium maintains the persis-
tency of migration by preventing lateral pseudopod
formation [32], Myolf of neutrophils modulates
adhesion to the extracellular environment by prevent-
ing excessive granule exocytosis [111]. Despite these
differences in the mechanisms of their contribution to
motility, it is still possible that there is commonality in
the molecular function of these class I myosins
between the two different genera. We should, how-
ever, keep in mind that there are several differences in
the cell biology of the cortical region between proto-
zoans and metazoans. First, unlike in protozoans,
integrin plays an important role in the interaction of
metazoan cells with extracellular environment. This
probably has affected the evolution of vertebrate cells
and their cytoskeletal components such as Myol f.
Second, it has been observed that there is a large
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difference in the resting cortical tension between
neutrophils (0.035 dyn/cm) [115, 116] and Dictyoste-
lium (1.5 dyn/cm) [10, 41]. It would, therefore, be
better to consider these differences first when extend-
ing hypotheses from protozoan studies to vertebrate
and vice versa.

With respect to the function of Myolf in the immune
system, it is interesting to note that the MyolF gene is
fused to the mixed lineage leukemia (MLL) gene in
acute monocytic leukemia [117]. It is not yet known
whether MLL-MyolF fusion proteins play a role in
leukemogenesis and whether gain or loss of function
of Myo1F is involved in this process. Also, MyolF has
been proposed to be a candidate gene for nonsyn-
dromic deafness [118]. Further analysis of Myolf-
deficient mice will be helpful to clarify these questions.
Myole associates with one calmodulin molecule as a
light chain, independent of Ca*" [119]. The ATPase
activity of Myole is inhibited by Ca** binding or by its
own C-terminal SH3 domain [119]. Rat Myole (Myr
3) was originally found to be localized in the F-actin-
rich region at the cell-cell contact, suggesting its
relationship with membrane-associated actin struc-
ture [107, 120]. In addition, localization of Myole
around the phagosome in the macrophage implied a
role in phagosome closure [121, 122]. Recently, it has
been shown that human MyolE interacts with synap-
tojanin-1 and dynamin, [123] and expression of the tail
domain of MyolE inhibited transferrin endocytosis,
suggesting its role in clathrin-mediated endocytosis
[123]. Expression of Myole was also reported in the
hair cells of the auditory and vestibular epithelia,
particularly in the cuticular plates with actin mesh-
work [124]. It would be interesting to examine defects
in these functions in the absence of Myole.

Concluding remarks

Class I myosin exists in a variety of species from yeast
to man. However, unlike protozoa, metazoan cells
have evolved to differentiate into distinct types with
specialized function. Therefore, the expression pat-
tern of each class I myosin varies between these cells
[111] and, in addition, myosin I has also evolved to
perform different functions depending on the envi-
ronment [54, 94, 98]. It will be a future challenge to
determine the physiological function of class I my-
osins in different types of metazoan cells. Their cell
type-specific functions and underlying molecular
mechanisms may shed further light onto how each
system has evolved to adopt the actin cytoskeleton for
their own specialized cellular functions.
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