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Primary Structure of Mouse Actin-Related Protein 1 (Arp1)
and Its Tissue Expression
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ABSTRACT—Different types of actin-related proteins which constitute an actin-superfamily together with
conventional actin have recently been described (Mullins et al., 1996). Among them, Arp1 exhibits the highest
homology with conventional actin. With the aim of clarifying the cellular function of Arp1 in mammalian cells,
we cloned the cDNA encoding mouse a-Arp1, one of the variants of Arp1, from a mouse diaphragm cDNA
library; two types of a-Arp1 cDNAs, which are probably generated by alternative RNA splicing from a single
gene, were obtained and the entire sequences were determined. They differed only in the presence or
absence of an insertion of 1.3 kb in the 3'-non-coding region but shared a common open reading frame. The
deduced amino acid sequence was identical with that of human o-Arp1. Northern blot analysis showed that
the a-Arp1 mRNA corresponding to the longer cDNA is transcribed not only in various non-muscle tissues
but also in muscle tissues, while the transcript corresponding to the shorter one becomes expressed only in
skeletal muscle as development progresses. It is suggested that o-Arp1 may play some role in muscle, as

judged by the significant level of its expression.

INTRODUCTION

Actin is an abundant and ubiquitous protein which is widely
distributed in eukaryotes and is involved in a variety of cellular
functions, such as muscle contraction, cell motility,
maintenance of cell shape, cell migration and cytokinesis.
Multiple actin isoforms, six in higher vertebrates, have been
distinguished (Vandekerckhove and Weber, 1978). They are
highly conserved in the primary sequence (Herman, 1993)
and exhibit similar functional properties in in vitro biochemical
assays (Rubenstein, 1990). However, the actin isoforms exhibit
distinct expression patterns and differential localization in the
cytoplasm of a variety of cells (Herman, 1993; Arx et al., 1995;
Hayakawa ef al., 1996), suggesting that they may play
somewhat different roles in the cytoplasm. Such difference
may be partly due to their intrinsic nature and differential
interaction with actin-binding proteins. Recently, novel genes
encoding for the proteins (actin-related proteins; Arps) related
in primary sequence to conventional actins were reported
(Mullins et al., 1996; Franke! and Mooseker, 19986). They are
regarded as constituting an actin-superfamily together with
conventional actin isoforms and HSC70. These actin-related
proteins have been classified into Arp1, Arp2, Arp3, Arp4, Arp5
and Arp6, and several variants have been described in each
class (Mullins et al., 1996; Frankel and Mooseker, 1996). The

* Corresponding author: Tel. +81-43-290-2804;
FAX. +81-43-290-2807.

Downloaded From: https://bioone.org/journals/Zoological-Science on 19 May 2024
Terms of Use: https://bioone.org/terms-of-use

sequence homology to conventional actin has described as
about 53-54% (Arp1), 47% (Arp2), 35-40% (Arp3), respectively
(Schroer et al., 1994; Mullins et al., 1996; Frankel and
Mooseker, 1996). Among these actin related proteins, Arp1
(also called centractin or actin RPV) is a class of protein most
related to conventional actin as judged by the primary
sequence (Mullins et al., 1996; Frankel and Mooseker, 1996),
the tertiary structure (Mullins et al., 1996) and the functional
properties (Schroer 1994; Schroer et al., 1996). Recently, it
was suggested that Arp1 copolymerizes with conventional
actin in vitro (Melki et al., 1993), although Arp1 was originally
detected as a major component in the dynactin complex, a
cytoplasmic dynein activator (Gill et al., 1991; Schafer et al.,
1994). Therefore, it seems likely that Arp1 modulates actin
assembly and/or actin filament organization, although very little
is known as to the details.

We have been concentrating our studies on actin
dynamics during muscle differentiation for some time (Obinata,
1993). During muscle development, actin isoforms switch from
non-muscle (B, y) types to sarcomeric (o) types. In addition,
dynamic redistribution of actin occurs as muscle differentiation
progresses. In developing muscle cells, a considerable amount
of actin is pooled as monomer in the cytoplasm (Shimizu and
Obinata, 1986) and actin filaments are detectable mostly in
the cortical region of the cells at the early stage of
myofibrillogenesis (Antin et al., 1986). As myofibrillogenesis
progresses, the cortical actin filaments may be redistributed
into thin filaments of myofibrils and, on the other hand, newly
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synthesized G-actin is assembled into the thin filaments
(Obinata, 1993). Several actin-binding proteins involved in the
process of actin reorganization have been characterized. Since
the expression of Arp1 in muscle tissues has been briefly
described (Clark et al.,, 1994), it is assumed that Arp1 may
play some role in the process of actin filament organization in
developing muscle in addition to the actin-binding proteins.
In this study, as the first step toward clarifying the
contribution of Arp1 to the actin dynamics, we cloned and
determined the entire sequences of mouse a-Arp1 cDNAs.
We observed that while c-Arp1 is most abundant in brain, it is
also expressed in various other mouse tissues including
muscle, and that o-Arp1 mRNA with a much shorter 3'-non-
coding sequence is generated specifically in skeletal muscle.

MATERIALS AND METHODS

PCR amplification of mouse a-Arp1 cDNA fragment

All DNA manipulations in this study were performed according to
standard procedures (Sambrook et al., 1989) unless otherwise noted.
The primers for amplification of o-Arp1 cDNA were based on the
sequence from canine a-centractin cDNA (Clark and Meyer, 1992).
Two oligonucleotides were synthesized on an Applied Biosystems
391 DNA synthesizer (PCR-MATE™). The forward oligonucleotide
was 5-CCATGGAATCCTACGATG-3' containing the initiation codon
and the Ncol site (underlined), and the reverse oligonucleotide was
5-ATTAGAAGGTTTTCCTGTGGATG containing the nonsense codon
(underlined). The Uni-Zap XR® mouse diaphragm cDNA library
(Toyobo 937303) was used as a template. The reactions were carried
out at 95°C for 1 min, 42°C for 2 min and 72°C for 2 min for 30 cycles.
The amplified products were blunted by a Klenow fragment and cloned
into the EcoRYV site of pBluescript il KS+.

c¢DNA cloning and sequencing

The PCR product (pPCR#2) of 1.1 kb was used as a DNA probe
to screen the Uni-Zap XR® mouse diaphragm cDNA library. Seven
positive clones were identified and rescued as phagemid (Stratagene).
Double stranded DNA sequencing was performed by the dideoxy
termination method (Sanger et al., 1977) using BcaBEST sequencing
kit (Takara). The sequence data were analyzed on GENETYX-Mac
software (SDC).

Ncol
BamHl
Ncol
EcoRV

pMD-1C

pMD-7

pMD-9B

pPCR#2 ]

Fig. 1.

Hincll

Northern blot analysis

Total RNA was prepared from mouse tissues and cultured muscle
cells by the rapid one-step method (Chomczynski and Sacchi, 1987).
20 ug of RNA was applied for each lane and was separated on 0.8%
agarose-formamide gel and transferred to nitrocellulose filters, which
were then cross-linked by UV cross-linker (Stratagene). Hybridization
was carried out by the procedure of Thomas (1980), with *P-labeled
probes by the method of Feinberg and Vogelstein (1983). The filters
were finally washed in 0.2 x SSC (30 mM NaCl, 5 mM trisodium citrate)
containing 0.1% SDS at 55°C. The washed filters were exposed to a
BAS imaging plate (Fuiji film).

Southern blot analysis

Chromosomal DNA from mouse liver was prepared as described
by Blin and Stafford (1976), and 10 pg of DNA was digested by EcoRl,
BamH|, Hindlll, Kpnl, and Xbal, electrophoresed on 0.7% agarose
gel, and then transferred to nitrocellulose filters which were then cross-
linked by a UV cross-linker. Hybridization was performed using a
fragment of the cDNA coding region of mouse o-Arp1 prepared from
the BamHl to EcoRYV site (see Fig. 1) as a probe, as described under
“Northern blot analysis”. The filters were finally washed in 0.2 x SSC
containing 0.1% SDS at 65°C.

Cell culture

Sol8 cells (Mulle et al., 1988) were grown in Dulbecco’s modified
Eagle’s medium (DMEM), supplemented with 20% fetal bovine serum
and 15 ug/mi kanamycin. Cells were grown on culture dishes and
differentiated in DMEM supplemented with 5% horse serum and 15
pg/ml kanamycin.

RESULTS

Cloning and sequencing analysis of mouse a-Arp1

In order to clarify the expression and cellular function of
Arp1, we cloned cDNAs encoding mouse o-Arp1. Initially, we
obtained a cDNA fragment of mouse a-Arp1 by PCR methods.
Based on the information available from the canine a-Arp1
(o-centractin) sequence (Clark and Meyer, 1992), we created
PCR primers (see MATERIALS AND METHODS) and
successfully cloned o-Arp1 sequences using a mouse
diaphragm cDNA library as a template. One of the clones
(pPCR#2, Fig. 1) appeared to encode a-Arp1, since the

Hincll
Xbal
Hincll
Nco!

200 bp

Restriction map of the cDNAs encoding mouse a-Arp1. The cDNA clones encoding mouse a-Arp1 (pPCR#2, pMD-1C, -7 and -9B) are

schematically shown. The 5'-end is on the left. Open boxes indicate the coding regions, and the non-coding regions are indicated by
shadowed and closed boxes. The closed boxes further indicate an insertion sequence detected in pMD-1C and -7. pA, poly (A) tail; bp, base

pairs.
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deduced amino acid sequence was detected in canine o-Arp1 9B contained a complete 1,128 bp open reading frame
(data not shown). encoding 376 amino acid residues (Fig. 2). The isoelectric

To obtain the cDNA containing the complete sequence point of the protein was deduced as 6.19 from the sequence.
of mouse o-Arp1, we further screened the mouse diaphragm A poly (A) tail was detected in pMD-9B which followed 16 bp
cDNA library using 3?P-labeled pPCR#2 as a probe. Several downstream from the polyadenylation signal sequence

clones were isolated, and the sequences of the clones of 1.2 AATAAA (position 1419-1424) (Fig. 2). The clone pMD-7
kb, 2.4 kb and 1.45 kb, named pMD-1C, pMD-7 and pMD-9B, shared the same sequence with pMD-9B except that pMD-7
respectively, were determined (see Fig. 1). The clone pMD- lacked the 5'-side sequence up to the position 280 of pMD-

G TGCC 58
ATGGAGTCCTACGATGTGATCGCCAACCAGCCTGTTGTGATCGACAACGGATCCGGTGTGATTAAAGCTGGCTTTGCTGGTGATCAGATC 148
M E S Y D VI ANOQUPVVIDNSGSGV I KA AGT FA ASGTDOGQI 30
CCCAAATACTGCTTTCCAAACTATGTGGGCAGACCCAAACATGTTCGTGTCATGGCAGGAGCCCTGGAAGGTGACATCTTCATTGGCCCC 238
P K Y C F P NY VGR P XK HV RV M AGAULETGUDTIU FTI G P 60

AAAGCGGAGGAGCACCGGGGGCTGCTGTCAATCCGTTACCCé%TGGAACATGGCATCGTCAAGGACTGGAACGACATGGAACGCATCTGG 328
K A E EHRGVL L S I RY P MEUHG I V KD WNIDMER I W 50
CAATACGTCTACTCTAAGGACCAGCTGCAGACTTTCTCAGAGGAGCATCCTGTGCTCCTAACGGAGGCACCTTTARACCCTCGGAARAAC 418
Q Yy vy s K b QL QT F S EEHPV L L TEA AUPILNUZPIRIKN 120
CGGGAGCGAGCTGCAGAAGTCTTCTTCGAGACCTTCAATGTGCCGGCCCTCTTCATCTCCATGCAAGCCGTGCTGAGCCTTTATGCCACG 508
R E R AAEV F F ETV FWNUV?PATILVFI S MQAV L S5 L Y AT 150
GGCAGAACCACAGGCGTGGTGTTGGATTCTGGGGATGGTGTCACCCATGCAGTCCCGATTTATGAAGGCTTCGCCATGCCTCACTCCATC 598

G R T TGV VL D S G D GV TH AV P I Y EGV FAMUPUH S5 I 180
ATGCGCATCGACATCGCTGGCCGGGATGTCTCACGCTTCCTCCGCCTCTACCTACGGAAGGAGGGCTATGATTTCCACTCCTCCTCTGAG 688
M R I p I A G R DV S RPFL RUL YL RIKEGY D F H S S8 5 E 210

TTTGAGATTGTCAAGGCCATAAAGGAARGAGCTTGCTACCTGTCCATAAACCCCCAGAAGGATGAGACACTGGAGACAGAGARAGGCTCAG 778
F E I v X A I K E R A C Y L § I NP Q K D E T L E T E K A Q 240
TACTACCTGCCCGATGGCAGCACCATTGAGATTGGCCCTTCCCGGTTCCGGGCCCCTGAGCTGCTGTTCAGGCCGGACTTGATTGGCGAG 868
Yy Yy L. p DG s TTIETIG?P S RVFRADPETLULT FRU©PUDIL I G E 2760
GAGAGTGAAGGCATCCACGAGGTGCTGGTGTTTGCTATCCAGAAGTCAGACATGGATTTACGGCGTACACTGTTTTCCAACATTGTCCTC 958
E 8§ BE G I H B VL VF A I Q K S D MDILIRRTILYF S NI VL 300
TCAGGAGGTTCTACCCTGTTCAAAGGTTTTGGAGACAGGCTACTGAGTGAAGTGAAGAAACTAGCTCCAAAAGACGTGAAGATCAGGATA 1048
s 6 6 s T L F K GGF G DRULL S EV K KILAUPIKDUVIEKTTIRI 330
TCTGCACCCCAGGAGAGACTGTATTCCACATGGATTGGAGGTTCTATCCTTGCTTCCCTGGACACCTTTAAGAAGATGTGGGTCTCTAAG 1138
S AP Q ERL Y S T W I GG S I L A S L DTV F X K MWV S K 360
AAAGAATATGAAGAAGACGGTGCCCGATCCATCCACAGGAAAACCTT ;ihc C1 A 1220
K E Y EE D G A R S I H R K T F * 376
TTTAAAACTCGCTTTCTTGAGTTGGAGTGTTTGAGAGGAACTGCCTGTGTGTGTGAATGAGTGTGTGGGTATGTATGAGTGTGTGCGACT
ATCGAGTGCCGTGTGGCCCAGAGATCCTGGGCCCAGAGAGGACATTGAACTACCCACGATGGTGACGGCCTGAGGCCTGGGGTTGACTAC
TAACTGACCCCTTACAGGAAGAGCTCTGGCAGAGGCCCACTCCTTTCTCAGCCAGGCCTTTGTCTGGCTGTGCGGAACTATGGTTACTAC
CATAGAGAGACCTTGCTGCTGCCGATCTAGGCTGEGCTGGCCECACCCCACCCCTCCCCACCCGAGTGCECCTGAGGCCGGAGGCAGETET
TGTCTCCCCTGETCATCCTTICTGTGCTGTCCATECCTCTEEEGGGCEEEGTTAAGTTC TGCCCEETTTTGTITCAGTTTGGGTTTGGGAG
ACTGARAAAGCAGTCTGGCCGTCCTTAGAGACTGEGTTCAAGAGAGAGCAGGGTACACTCGTGTCCACCTGGGARCCAGGTAGGGATTAG)
GACCACACTGGGCATTTGAGGACAGGAGATAGCTTCAGGGTTAATGTACAAGCCCCAGCCACATCCAGGGGCCCTGAGACACTGTAAGGAIBRIKY!
CTGTGGGCTGCAGGTCCTGETGTTGGCTTCTCCTACGTCCTGGTTTCGATGCCATCATCACGGTTTTATTTATTGACGTGTTTGTTCAGT
ABAGGGACTACAGAGAGGGCTCGCTGTCTCCTACCCACCGETCACCTTGCTTACACTAATGTTTACAGCACCTAAGTTTCCCATAGCATC
CAGGCCTCTGTCATTCCCTGCTGATGGAGAACTGACAGTATTCATGGGCCTCAGGACCCTGTGATTGGAGGCTGCACAGGAAGGEACCLC
AGCCAGCCTCTTCCTTTCTCCTAACCCCACTTGCCCACTGCCCTGGAACCAACAGGCTGGTTGTGGTTGGAT TTTCTAAGACAGAAAGTA
GCATCTCTCTGTGGCAGAGGCCCCTTGCGAGGGAGGTGTGT TGGAGATCTAGACCCTTTARARCARAGCAAGCTGCAGTTAACCATGTTG
CCTTTTGCCACTCTAATTGACCAGTGGACTAAATGGCAGGGAGGCCCCTTCPGGGTTGGTCAGATTGGAGAGAAGGGGCTGACCARAGTG
CCAAGACCTAATGGGTGCCAGCCTTGCTCTCAGAAGTGGTCCAAGGGCCTTTGCGCCTGGTACAAGCTAGGGTGAGCCTGTCTTCACCGE
CACCCTCACCCGTGACACCAAGTCTCGCCTCAGTT ¢ A

1275
1365
1439

Fig. 2. The nucleotide sequence of mouse o-Arp1 and the deduced amino acid sequence. The sequence of pMD-9B was combined with the
insertion sequence (denoted by black boxes) observed in pMD-7. The 5'-ends of pMD-1C and pMD-7 correspond to position 12 (marked by
closed triangle) and 281 (marked by open triangle), respectively. The putative polyadenylation signal sequence is underlined. Shadowed
and black-boxed regions correspond to those in Fig.1. )
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9B, but interestingly, it contained a long insertion sequence of
1,303 bp in the 3'-non-coding region, namely between positions
1220 and 1221 of pMD-9B (Fig. 1 and Fig. 2). It is very likely
that the cDNAs with or without the insertion in the 3'-non-coding
region are generated from a single gene by alternative RNA
splicing, because the entire sequences of the cDNAs except
the insertion sequence were completely the same. The shortest
cDNA clone pMD-1C shared the complete open reading frame
with pMD-9B and had only a short 3'-non-coding sequence
(37 bp) that was detectable in pMD-7 and a poly (A) tail. We
assume that pMD-1C and pMD-7 were derived from the same
transcript, but the part of the 3'-non-coding sequence was
deleted artificially by unknown reasons during the cloning
process of the former, which lacked a polyadenylation signal,
and the mRNA which corresponding to this cDNA was not
detected by Northern blotting (Fig. 3). The amino acid
sequences deduced from pMD-9B and pMD-1C (Fig. 2) were
completely identical with canine a-Arp1 (Clark and Meyer,
1992), human a-Arp1 (Lees-Miller et al., 1992) and Drosophila
Arp1 (Fyrberg et al., 1994).

Distribution of mRNAs encoding o-Arp1 in mouse tissues and
cultured cells

Total cytoplasmic RNA isolated from several adult mouse
tissues was examined by Northern blotting with the entire
cDNA encoding c-Arp1 (pMD-9B) as a probe. As shown in
Fig. 3, mRNA of about 2.8 kb was detected in all the tissues
examined. The amount was most abundant in brain. There
was an additional band of 1.5 kb detectable only in skeletal

28S—

18S—

285 —

18S—

A B CDEFG H I

muscle. These two types of mRNAs differing in size probably
correspond to the cloned cDNAs with or without the insertion
sequence.

We further examined the expression of o-Arp1 during
muscle development using sol8 myogenic cells, a mouse
skeletal muscle cell line. As shown in Fig. 4, the 2.8 kb
message for a-Arp1 was detected in both myoblasts and
myotubes, but the 1.5 kb message was detected only in the
myotubes cultured for a longer period. The appearance of o-
sarcomeric actin apparently preceded the generation of the
1.5 kb message of a-Arp1 (Fig.4). These observations then
suggest that the generation of the mRNA of 1.5 kb is a
phenomenon related to muscle maturation.

Southern blot analysis of mouse genomic DNA

Southern blot analysis of mouse genomic DNA was
carried out using a fragment of about 950 bp of the a-Arp1
c¢DNA, which constitutes approximately four-fifths of the coding
region. This region of the cDNA was selected as a probe since
it seemed to be the most conserved region in the Arp1
sequences. As shown in Fig. 5, the a-Arp1 cDNA strongly
hybridized with a major single band in the genomic DNA digest
by each restriction enzyme but only weakly with an additional
band in the digests by Kpnl and Xbal. As judged from these
results, it is very likely that there is only a single gene for mouse
o-Arp1, and that the two transcripts for a-Arp1 are generated
from the same gene by alternative splicing.

;mmuwuu

Fig. 3. Distribution of mMRNA for e-Arp1 in mouse tissues. Northern blot analysis of total RNA (20 ug) from mouse tissues was performed using
pMD-9B (see Fig. 1, Ncol digest, 1.1 kb) as a probe. The positions of 28S and 18S ribosomal RNAs are indicated. Arrowheads indicate
mRNAs of 2.8 kb and 1.5 kb, respectively. A, brain; B, thymus; C, lung; D, heart; E, liver; F, spleen; G, stomach; H, kidney; |, skeletal muscle.
The bottom panel shows the ethidium bromide staining of a parallel gel to confirm that equivalent amounts of RNA were loaded on each

lane.
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Fig. 4. Expression of a-Arp1 mRNA in cultured muscle cells as
compared with that of actin. Upper: Northern blot analysis of total
RNA (20 ug) from sol8 cells was performed using pMD-9B (Ncol
digest, 1.1 kb) as a probe. The paositions of 28S and 18S ribosomal
RNAs are indicated. Arrowheads indicate mRNAs of 2.8 kb and
1.5 kb, respectively. A, Sol8 myoblasts in the growth medium; B,
Sol8 myotubes cultured in the differentiation medium for 3 days;
C, Sol8 myotubes cultured in the differentiation medium for 5
days. Bottom: the total RNA as in the upper panel was examined
by Northern blotting using actin cDNA as a probe. Arrowheads
indicate mRNAs of 2.8 kb and 1.5 kb, respectively. The position
of 185 ribosomal RNA is also indicated. o, B and y denote the
mRNA of a-sarcomeric and -, y- cytoskeletal actins, respectively.

Fig. 5. Southern blot analysis of mouse genomic DNA. 10 pg of
chromosomal DNA from mouse liver was digested with EcoRI
(E), BamHI (B), Hindlll (H), Kpnl (K) and Xbal (X). Mobilities of
size markers are shown in kilobase pairs (kb).

Downloaded From: https://bioone.org/journals/Zoological-Science on 19 May 2024
Terms of Use: https://bioone.org/terms-of-use

DISCUSSION

In this investigation, we determined the entire nucleotide
sequence for mouse a-Arp1 and deduced the amino acid
sequence. Since a wide variety of cell lines derived from mouse
tissues is available, the cloned mouse a-Arp1 cDNA was
thought to be useful for studying the functional roles of Arp1
in the cytoplasm at the molecular and cellular levels.
Unexpectedly, we found that the amino acid sequence of
mouse o-Arp1 was entirely the same as that of human a-
Arp1, although the nucleotide sequences were slightly
different; the identity in nucleotide sequence of the open
reading frame between mouse and human was 90.5%.
Interestingly, the peptide sequence is also identical with the
Drosophila Arp1 sequence, while the identify in nucleotide
sequence of the open reading frame was 90.0% (Fyrberg et
al., 1994). Thus, Arp1 seems to be a highly conserved protein
among a variety of animals. Two variants of Arp1, o and B
isoforms, have been described in human (Clark et al., 1994).
We were also able to isolate the cDNA encoding a protein
with a sequence highly homologous with that of human j-
Arp1 (Kusano and Obinata, unpublished data).

We cloned two variants of a-Arp1 cDNA from a mouse
diaphragm cDNA library, which differ only by the inclusion or
exclusion of 1,303 bp in the 3'-non-coding region but share a
common open reading frame. It may be reasonable to assume
that they were generated from a single gene by alternative
RNA splicing. In agreement with this notion, a single gene for
o-Arp1 was detected by Southern blot analysis of mouse
genomic DNA. Two types of transcripts corresponding to large
and small cDNAs, namely pMD-1C/pMD-7 and pMD-9B, were
actually detected in muscle by Northern blotting. The longer
type of o-Arp1 mRNA was transcribed most abundantly in brain
among various mouse tissues, while the shorter one was found
only in skeletal muscle. Clark et al. (1994) described that a
small-sized transcript was detectable in heart, lung and skeletal
muscle of human by using a cDNA probe for o-centractin (or
o-Arp1). They called this y-centractin, but as judged our present
results, the y-centractin seems to be identical with the small-
sized a-Arp1 transcript which was derived from pMD-9B. A
specific regulatory mechanism(s) for generating the smaller
sized mRNA must exist in muscle cells. It has been reported
that the 3'-non-coding region of cytoplasmic - and y-actin
mRNAs is involved in the different intracellular localization
between these isoactin mRNAs (Hill and Gunning, 1993). The
o-Arp1 messages with or without the long insertion sequence
in the 3'-non-coding region may differ in ability to localize along
the intracellular structures.

While Arp1 was originally discovered as a component of
the dynactin complex, a cytoplasmic dynein activator, recently
the role of Arp1 on the actin cytoskeleton has come under
closer scruting, since it has been described that Arp1
copolymerizes with conventional actin in vitro (Melki et al.,
1993). Considering that Arp1 is partly localized to centrosomes
but mostly diffused in the cytoplasm of fibroblasts (Clark et
al., 1993), it is likely that Arp1 plays some important roles in
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the cytoplasm. However, so far nothing is known regarding
the effects of Arp1 on the actin cytoskeleton in the cytoplasm.
The present investigation showed that Arp1 is expressed
significantly in muscle cells. Recently, it has been described
that Arp1 could associate with CapZ in the dynactin complex
(Schafer et al., 1994), an F-actin capping protein which plays
an important role at the early phase of myofibrillogenesis
(Schafer et al., 1995). It is then a matter of particular interest
whether and how Arp1 is involved in actin filament organization
in the process of myofibrillogenesis during muscle
development, since the dynamic reorganization of actin
filaments is especially dramatic during this process in muscle
cells (Obinata, 1993).
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