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We have shown that vesicles in the axoplasm of the squid giant axon move on
actin filaments and that movement is inhibited by myosin V-specific antibodies
[Tabb et al., 1998]. In the study reported in this article, experiments were
performed to clone and sequence the cDNA for squid brain myosin V. Five
proteolytic fragments of purified squid brain myosin V were analyzed by direct
protein sequencing [Tabb et al., 1998]. Based on this sequence information,
degenerate primers were constructed and used to isolate cDNA clones by PCR.
Five clones, representing overlapping segments of the gene, were sequenced. The
sequence data and the previous biochemical characterization of the molecule
support the classification of this vesicle-associated myosin as a member of the
class V myosins. Motif analysis of the head, neck, and tail domains revealed that
squid MyoV has consensus sequences for all the motifs found in vertebrate
members of the myosin V family of motor proteins. A phylogenetic tree was
constructed from a sequence alignment by the neighbor-joining method, using
Megalign (DNAStar, Madison, WI); the resulting phylogenetic tree showed that
squid MyoV is more closely related to vertebrate MyoV (modgate, chicken

dilute, ratmyr6, and humammyo5g thanDrosophilaand yeastrfiyo2 andmyo4
myosins V. These new data on the phylogenetic relationships of squid myosin V
to vertebrate myosin V strengthens the argument that myosin V functions as a
vesicle motor in vertebrate neurons. Cell Motil. Cytoskeleton 46:108-115, 2000.
© 2000 Wiley-Liss, Inc.
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INTRODUCTION icles of the smooth endoplasmic reticulum (ER) as one
) specific class of organelle that moves on actin filaments

The movement of vesicles from the neuronal cellng microtubules. An antibody to an ER-resident protein,

body to the axon and dendrites requires molecular M@rstein disulfide isomerase (PDI), was used to identify

tors. We have shown that vesicles in the giant axon of t smooth ER [Tabb et al., 1998], and an antibody to

squid, undergoing fast axonal transport, are transportsgified squid brain myosin V was generated and used in

on microtubules and on actin filaments. Using video

microscopy, we observed individual vesicles switching

from microtubules to actin filaments and vice versa [KuErant sponsor: National Science Foundation; Grant number:

netsov et al., 1992, www.dartmouth.edu/langford/MoVuc9506279: Grant number: MCB9842948.

ies.html]. The ability of vesicles to switch from micro-

tubules to actin filaments provides a means for Vesic’]@?l‘respondence to: George M. Langford, Department of Biological

. S . ciences, Dartmouth College, 6044 Gilman Laboratory, Hanover, NH
transport in actin-rich regions of the cell that do no§3755. E-mail: George L angford@dartmouth.edu

contain microtubules, such as the axon terminal and
dendritic spines. We have succeeded in identifying veReceived 5 January 2000; Accepted 30 March 2000

© 2000 Wiley-Liss, Inc.
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immunogold EM studies to show that this myosin locaPesigning Primers for the Polymerase Chain
izes to the isolated ER vesicles [Tabb et al., 1996]. DuBkaction (PCR)

labeling with the squid MyoV antibody and a kinesin
heavy chain antibody showed that these two mot
colocalized on the same vesicle [Tabb et al., 199
Myosin V was also purified from squid brain and it

Degenerate primers (k1-k5) were designed according
Koelle and Horvitz [1996] from short sequences of squid
yosin V obtained through peptide sequencing [Tabb et al.,
. ! ) . . . S1998]. Based on the alignment of these peptide segments in

identity confirmed by comparisons of amino acid s Jomologous proteins, forward primer fk1 (AA(CT)-CCI-
quences of tryptic peptides of this r_nyosin with those TI-ATG-GA(AG)-(A’T)(GC)I-TT(CT)-GG(TAGC)-AA
other known members of the myosin V family [Tabb e CT)-GC) and reverse primer rk2 (TT(ACGT)-GC(AGCT)-
ff’ll" 1998]. RT-PCR was used to clone a 0.6-kb fragme E:I-ATC-CA(AG)-TC(AG)-AA) was predicted to define a
n the hgad doma'” of the protein and a 0.5-kb fragmeptR fragment of approximately 0.6 kb in the head domain
in the tail domain [Molyneaux and Langford, 1997]. Th%f squid myosin V. The fk4 (GA(AG)-CA(TC)-GA(GA)-
sequences of the cloned fragmepts shov_ved homOIOQVée:I-ATI-GCI-GGI-(TC)T(ACGT)-AA(CT)-AA ) and the
the other members of the myosin V family. tk3 (AT(TGCA)-GCI-ACI-GT(GA)-TC(AG)-TC(CT)-TC
T_he present report presents the completg Seque R%)-TA) primers were predicted to define a region of 0.5
of squid brain myosin V and a new phylogenetic tree fq{b in the tail domain. The fk5 (GCI-GT(ACGT)-GA(TC)-
this family of myosins. A previous study showed that Wiy A (AG)-GT(ACGT)-AT(ACT)-AC) and rk3 primers
different antibodies to squid brain myosin V inhibiteq oo hredicted to define a region of 120 amino acids that
movement of vgsml_es on actin f"ame”ts [Tabb et Alyere nested within the fka/rk3 fragment. For the 4-kb
1998]. Both antibodies inhibited actin-based motile Aftagment, the specific primers fk6 (CAA-ACC-AAG-GAG-
tivity (number of vesicles moving/field/min) in axoplasmAAA_GT(’:_CGC_ ACA-TCC-AG) and rk7 (AAC-CGC-
by greater than 90%, as compared with motility aSSAUSTG_ATT-TCT-CAG-CAC-ACG-CAG-AT) were de-
with control antibodies [Tabb et al., 1998]. These StUdi%'T’ ned from the sequence data obtained from the 0.5-kb and
provided direct evidence that vesicles in the giant axon gfs 1, fragments using the program OLIGO [Rychlik,

the squid are transported on actin filaments by myosin1 021, Pri thesized by Int ted DNA Tech-
[Langford, 1999]. These data confirm the role of aCtiHoIog]i.esn(rgg:;I:l/\illtlaéeI%n esized by integrate ec

filaments in vesicle movement and provide support for
the dual filament model of vesicle transport [Langforgpolymerase Chain Reactions

and Molyneaux, 1998]. In support of these results are the . . .
observations that Purkinje cells in the brains of rats aréj PCR reactions were perf_ormed na Perkln-EImer
mice carrying thedilute mutation, a myosin V defect, 2€NeAMP 2400 in 0.2-ml thin-walled tubes (Perkin-

failed to localize ER to dendritic spines [Dekker-Ohno &t Mer. Foster City, CA) with Advantage cDNA polymer-

al., 1996]. Collectively these recent studies strongly agS¢ (Clontech). The following “touchdown” PCR pro-

. : ram was run: 94°Cx 30 s; 5 cycles of 94°C< 5 s
gue for the role of myosin V as an important organellg, - ' o 7
motor in neurons. A loss of its function could lead 2 C 4 min; 5 cycles of 94°Cx 5 s, 70°CX 4 min;

specifically to loss of calcium signaling in both the de 2o cyc_les 9f 94°CX 5 s, 68°C X 4 min. The 4-_min .
drites and axons. extension time was used for the 4-kb fragment; 2 min

was used for the other fragments.

Cloning

MATERIALS AND METHODS
o . cDNA fragments were electroeluted from agarose
mRNA Purification and cDNA Synthesis gels and directly ligated into the T/A overhang of the

Molecular cloning methods were performed ad?GEM-T vector (Promega) according to manufacturer’s
cording to Sambrook et al. [1989]. To isolate mRNA fotstructions. The ligations were electroporated into TB1
the amp”ﬁcation of the cDNA fragmentg_ g of Squid Escherichia coliand plated on IPTG, X'Gal, and 100
optic lobe was homogenized in 10 ml Trizol (Gibco+.g/ml ampicillin-containing agar plates.

BRL, Gaithersburg, MD). Aliquots were frozen in liquid .
nitrogen and stored at80°C. Total RNA was isolated S€auencing

from the homogenate according to the manufacturer's The minipreparations of plasmid DNA were per-
instructions. mMRNA was isolated with the PolyATtracformed according to manufacturer’s (Promega, Madison,
mMRNA Isolation System (Promega, Madison, WI) acWl) instructions. Sequencing reactions were performed
cording to the manufacturer’s instructions and used hy the dideoxy method with ABI Prism Big Dye Termi-
synthesize double-stranded DNA with the Marathomator reactions (Perkin-Elmer) and sequenced by the
cDNA Amplification Kit (Clontech, Palo Alto, CA). Dartmouth Molecular Biology Core Facility with an ABI
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Automated Sequencer (Perkin-Elmer). A minimum dior the squid myosin V gene was determined. Both
three clones was sequenced in both the forward anpgstream and downstream UTRs were examined care-
reverse directions for each cDNA fragment and a priméully to identify the start and stop codons. The deduced
walk strategy was used to sequence the 4-kb fragmeamino acid sequence is shown in Figure 1b. The highly
Sequence compilation and analysis were performed usnserved ATP-binding (dark green) and actin-binding
ing Gene Inspector and Gene Construction Kit (TextCdight green) motifs in the head domain and IQ motifs
Lebanon, NH), the LaserGene Suite (DNAStar, Madiso(red) in the neck domain are highlighted. The AF6/cno
WI) and Genetics Computer Group (GCG, Madison, Wiomain in the globular tail that binds kinesin [Huang et

computer programs. al., 1999] is highlighted in blue.
. . Figure 1c shows a schematic diagram of the pri-
Phylogenetic Analysis mary structure of squid MyoV. Specific conserved func-

Sequence alignment of the myosin superfamily fdronal sites are indicated, including a putative PEST site
the creation of the phylogenetic tree was performed usiflgrown), a region rich in proline, glutamate, serine, and
Megalign (DNAStar, Madison, WI) and the blosum62hreonine and the site where calpain cleaves the polypep-
amino acid table. Myosin V sequences were obtaindide into separate head and tail components. Calpain, a
from the NCBI database and aligned from N-terminus 18& " -activated protease, cleaves both chicken and squid
C-terminus. Gene Inspector and Megalign were used MyoV immediately after the PEST site yielding a
produce multiple sequence alignments using a progrd30-kD head fragment and an 80-kD tail fragment [Nas-
sive pairwise method. The clade was created using ngimento et al., 1996; Molyneaux et al., 1997]. The AF6/
osin V sequence data from arthropoBsdsophila mela- cno domain in the tail that has been shown to bind
nogastey, vertebrates Homo sapiens Gallus gallus kinesin [Huang et al., 1999] is indicated in blue. A 3D
Mus musculus fungi (Saccharomyces cerevisjaeand model of the MyoV homodimer with light chains bound
mollusks (oligo pelea). Human myosin VI was used asto the neck region is illustrated in Figure 1d.
the outgroup. The deduced amino acid sequence of squid brain
MyoV was aligned with other class V myosins to identify
RESULTS sites of conservation and divergence in each region of the

molecule (Fig. 2). The most conserved sequences were

Five overlapping PCR fragments were cloned twithin the head (Fig. 2a—f) and neck (Fig. 2g) regions at
obtain the gene sequence of squid brain myosin V (Fifyuinctional sites involved in ATP, actin, and calmodulin
1la). To obtain the first PCR fragment, squid optic lobkinding. The sequences in the tail region (Fig. 2h—I) were
cDNA was amplified with the fk1/rk2 primer pair, usingthe most divergent part of the protein; however, a region
the polymerase chain reaction (PCR) at Mg€Gbncen within the AF6/cno region (Fig. 2l) of the tail is con-
trations ranging from 0 to 8.0 mM. A 0.6-kb fragmenserved among most species (Fig. 2, light blue). Huang
was obtained in the PCR reaction containing 1.5 mlsind colleagues [1999] showed the binding site for kine-
MgCl,. The reactions were re-amplified, run on a 1.0%in to be a function of this site. A hydrophobicity plot
agarose gel and the 0.6-kb band in each gel lane w&sg. 3) of the squid MyoV tail showed that it contains an
excised. The DNA was eluted and used directly as tladvious hydrophilic region corresponding to the domain
template for sequencing reactions in the forward andentified as the putative kinesin binding motif [Huang et
reverse directions. A second PCR fragment of 0.5 kb wak, 1999].
obtained by PCR with squid optic lobe cDNA and the Motif analysis of the head, neck and tail domains
fk4/rk3 primers. Using the 0.5-kb product as a templategvealed that squid brain myosin V has consensus se-
the nested primers, fk5 and rk3, yielded the expectediences for all the major motifs found in other members
0.375-kb fragment. The 0.5-kb fragment was ligated intaf the myosin V family (Fig. 2). In the head domain
the pGEM-T vector and cloned into THA coli A third (aal-764), the ATP- and actin-binding sites occur at
PCR fragment of 4 kb between the 0.6-kb and 0.5-kn166—-179 and aa505-533, respectively. The head do-
fragments was amplified with specific primers designedain contains three loops typical of myosin motors.
from the sequences of the smaller fragments. A fourequences corresponding to loops 1, 2, and 3 are indi-
PCR fragment of 0.7 kb at the’ nd of the gene was cated in Figure 2. Loop 1 is thought to be responsible for
amplified with a specific primer and RACE using an determining the velocity at which myosin moves along
oligo dT primer. A fifth PCR fragment of 1.1 kb at theactin filaments and loop 2 has been suggested to control
5’-most end of the gene was amplified with a specifibe rates of phosphate release and to set thg, Vor
primer and 5 RACE using the AP1 primer ligated to theATPase activity [Rayment et al., 1993]. The neck domain
5" end. A minimum of three clones for each fragmen(Fig. 29) is characterized by 6 IQ motifs, each of which
were sequenced in both directions, and the base sequerm@ains the consensus sequence IQXXXRGXXXRxXY.
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YRYQRILKMLDPHIY AV AAEFFNOMTREFNRNOSITY SGESGAGK TVSAKHTMHYFARVGGS TETAIHIN Y LASMPIMES FGMNAK TIRMNDNSSRFGE Y IQIAFGTRNY NGANME TY LLEKSRYVE
QAPNERNYHIFYQLUASSKCAELKSFOLTHODKFLY TNQGESPHIQEIDDADLFIK TRSAFTELGISEDDOMKMFGIVSAILHLGNIAFESGEDES TCC VSK KNSHFDIVCDLLSLNK DEMOMWLCN
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SMLPGLPAYNFMCIRHTDHINDDEK VCALLTGV VNGIKRVVKKSNNDVERMTLWLANSCRLLHNLEQYSGEKRYQT SNIPKONEHCLENFDLSEY RPVENDLOVYNYROLIKVMKDNIEK

LIVPAILEHEAIAGINKDDRRGEVPFINETEPDALDNLOKIMSOY LEVEENHAVDPEVITLIVEOQLEYDMSVEALNNLLLERDMONWHEGTOIRYSNISHLEQWLREEYHLODAG AFSTM

EPLICASOLLOARKTDADVISVOOMOPKLK TAHIKILNOY TPVRGYEDDTAISFIRKVOEKLSOTRETDMGTNLLMDTOYAFFVTEFPFNPSNALERIVPDKLHLGFIKEY

MYOV tail

MY OV head

MYOW neck e ——
c | HIHI ] B NN
Actin-binding 1Q motifs Coilec | Coiled coil#2/  Coiled coil#3/Distal tail/
Proximal tail Medial tail AF6- cno
Actin binding
ATP binding
“Head” or Motor Domain
{
il
A ¥
e v r
5l i
6 1Q motifs “ _-'6 light chains
per heavy chain - - per heavy chain
y PEST site Fig. 1. Diagrammatic representation of the PCR fragments used to
Coiled coil#1/ sequence squid brain myosin V and the deduced amino acid seqéence.

Locations of the 5-cDNA clones used to sequence squid MyoV. The
sequence of the 4-kb fragment was used to generate primers for sequenc-
ing the 1.1-kb and 0.7-kb fragments (GeneBank accession number
. . AF197336).B: Deduced amino acid sequence of squid MyoV highlight-
Coiled coil #2/ ing the conserved ATP-binding site (green), actin-binding site (light
Medial tail green), IQ domains (red) and the region of the tail previously shown to
bind kinesin (blue) [Huang et al., 1999]: Schematic diagram of squid
brain myosinV showing the location of several notable motifs including
the PEST site and the-helical coils in the tail portion of the protein that
allow the homodimer to formD: 3D model of squid MyoV in its
homodimeric form. Based on electron micrographs and the predicted
secondary structure of chicken myosin V [Espreafico et al., 1992; Larson,
i 1996]. The regions are color-coded for each structural motif. The same set
AF6/cnoregion of colors is used in each panel, and in Fig. 2.

Proximal tail

Coiled coil #3/
Distal tail
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U WV V Fig. 4. Phylogenetic tree shows the relative evolutionary divergence
m of the class V Myosins (human MyoV splice variant, moubleite,

Hydrophobicity score

chicken dilute, rat myr6, Drosophila MyoV, and yeastsmyo2 and
0 myo4 with the evolutionary distance indicated on tReaxis (GCG,
U I [ Wisconsin Group). Human myosin VI was used as the outgroup.
Mollusk MyoV is contained within a clade that includes vertebrate and
putative kinesin avian MyoV. Invertebrate and fungal MyoV form a distinct and
interacting region separate lineage removed from the mammal, avian, and mollusk
MyoV proteins.
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Fig. 3. Hydrophobicity plot of the AF6/cno region of squid MyoV ; : ; ; AT
with the putative kinesin binding region highlighted. Note that thgomams the AF6/cno and the putative kinesin binding

region of MyoV shown to bind to mouse kinesin khcU is mordlomain (Fig. 2l !Ight blue). _ .
hydrophilic than the surrounding regions. A dot matrix plot of the amino acid sequences of

squid versus human brain myosin V revealed the level of
similarity of the sequences of these two members of the

. I . .. myosin V family (Fig. 4). The similarity was highest in
The proxmal tail (F|g: 2h, _aa9_06—1_088) IS & prEd'Cteﬁjm head and globular tail domains of the protein and
a-helix, and the medial tail (Fig. 2j, aal017-1203) i west in the proximal tail

predicted to have a combination of globular artielical The program Megalién (LaserGene Software Suite
segments. The distal tail consists arhelical segment DNAStar, Madison, WI) was used to align the proteins’
(Fig. 2k, aa1323—14_43) and a large globular tail doma d generate a relational cladogram using the neighbor
at the C-terminal (Fig. 2, aal578-1846). The latter 'S'éining method (Fig. 5). GCG (Wisconsin Package ver-
distinctive feature of class V myosins. This region al 9on 10.0. Genetics Computer Group, Madison, WI) was
also used to confirm that the phylogenetic relationships
were accurate and that both programs produced the same

;Iadogram. The resulting phylogenetic tree revealed that

Fig. 2. Alignment of squid myosin V (accession number: AF197336 id in Vi | | lated t tebrat
with the class V myosins from mammals (human alt. spliced myos auid myosin IS more closely related to veriebraie

V accession number: AF090428, mouse : 227523, rat: AAB3884d))y0sin V (dilute andmyr6) than myosin V irDrosophila
birds (chicken: Z11718), invertebrateBrosophila AAC99496), and and yeast (Fig. 5).

fungi (yeast: CAA62184 and 6319290). The conserved protein motifs

in the head &—f), neck @) and tail (h-I) regions are labeled and color

coded as in Fig. 1. Alignments were performed using the blosum@ISCUSSION

amino acid table using Gene Inspector 1.5 [TextCo, 1999]. Structural . . . .
motifs for the Myosin V/ proteins were adapted from [Espreafico etal.,  Five overlapping cDNA fragments of squid myosin
1992; Larson, 1996] as follows: ATP binding (aa166-179, green). V were cloned to yield the entire 5547-bp squid brain
b: loopl 20 kD:50-kD junction (aal84—194, magenta)Actin bind- myosin  V coding sequence (accession number:
ing (aa505-533, light greenyl: Loop 2 (aa605-627, magenta). AF197336). This is one of a small number of genes in

e: Actin contact helix (aa629-647, light greefi).Loop 3 (aa609— .
617, magentalg: 6 1Q domains (aa765, 787, 813, 836, 861, 884, reqpdUid that have been sequenced to date. When compared

h: Coiled coil 1 (aa906-1088, yellow). PEST site (aa1092-1106, 10 Other myosin V sequences, the deduced amino acid
brown). j: coiled coil 2 (aa1017-1203, yellowk: Coiled coil 3 sequence of squid brain myosin V showed homology to
(aal323-1443, yellow). The distal tail includes the AF6/cno domainchick brain MyoV, human MyoMufiyo53, mouse MyoV
(aal578-1846, blue); lighter-colored area, minimum mouse Myo ilute, the myo5a locus), rat MyoVnfyr6), Drosophila

sequence shown to bind mouse kinesin (aa763—856) [Huang et al, .
1999]; black arrow, QLLQ (aa1740-1758) function-blocking antibod yoV, and the yeast class V myosinsfoz myoq. As

shown to inhibit actin-based motility of squid brain myosin V [Tabb epreYiOUSW noted, squid brain MyoV, Wh”.e highly Simi_'_
al, 1998]. lar in sequence to mammalian MyoV, displays specific
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14 4 _ . species, although the pattern of amino acid usage may be
I . . L different.
051 N ' The globular tail contains a motif found in gene
‘ ~ . ‘ - products of human AF6 an®rosophila canoe and is
ol _‘\A o ] -~ referred to as the AF6/cno or DIL motif. The subregion
LN - A : within this sequence that binds kinesin [Huang et al.,
N . U . 1999] is conserved, although surrounding sequences in
7514 N - 3 the globular tail are relatively divergent.
Lo Y o In a previous study, an antibody (QLLQ) was gen-
1001 - . N erated to a synthetic peptide in the AF6/cno region of
' S ' squid myosin V (black arrow indicates QLLQ site in Fig.
sl IR : 2). It reacted strongly to purified squid brain myosin V
' : oL ) and the equivalent band in axoplasm [Tabb et al., 1998]
, . R but not to squid brain myosin I, thus showing high titer
19014 . . - \'\" . and specificity for squid myosin V. The QLLQ antibody
1 - E : S inhibited actin-based vesicle movement when added to
17514 L ' - LN axoplasm of the squid giant axon, but had no significant
— T T T T T affect on microtubule-based motility. An antibody raised
1 251 501 751 1001 1251 1501 1751 . : : .
Human MyoV (alt. splice variant) against a recombinant bacterially expressed head domain
of chicken myosin V [Espreafico et al., 1992] was also
Fig. 5. Dot matrix plot of human MyoV and squid MyoV wastested for its ability to inhibit movement. This antibody
generated by Gene Inspector [TextCo, 1999] using a Blossum62 amino . S
acid table. Parameters were set to a conservative value, which allol/@S previously shown to block MyoV motor activity in a
the differences between the two proteins to be seen clearly. A diagoféiding filament assay [Wolenski et al., 1995]. In squid
line indicates regions of strongest conservation between the two ps;xoplasm, the chicken MyoV head antibody also inhib-
teins. The aI_ig_nment_is ma_de using a _10-residue WindOW, th_erech{%d actin based motility by 98% [Tabb et al., 1998].
repeat-ct_)ntalnlng regions will appear adjace_ntto ?he diagonal line (the These results demonstrated that squid myosin V
1Q domains appear clearly). Similarities and identities between human ) >
and squid MyoV proteins are as follows: head (aal-775) 50% identify the motor responsible for the movement of vesicles
65% similarity, proximal tail (aa906-1450) 21% identity, 39% simion actin filaments in squid axoplasm. This is the most
larity, globular tail (aa1451-1849) 49% identity, 71% similarity. Note.qnclusive evidence to date that class V myosins are

that the highest divergence between squid and human MyoV sequence ty i ved i icle t ti it h
occurs in the first coil region (aa906-1088) immediately after the Ié?rec y Involved In vesicle transport in neurons. as

domains (aa765-884). previously been shown that one of the populations of
vesicles observed to move on actin is the ER [Tabb et
al., 1998]. In future studies, we plan to identify other
. . . . . I pulations of vesicles that are transported by myosin
differences in amino acid selection within the conserv as well as examine the method of docking the
consensus motifs. . S !

. . : myosin to the membrane and the intrinsic regulation of

The divergence suggests that the amino acid usekﬂe motor activit
in squid is different, but that secondary structure is con- The cold r%arine environment of the lonafin
served. This unusual amino acid selection in the longfin . = .~ S 9
uid is likely to be a contributing factor that has

squid is clearly seen in a comparison of the motor proteﬁﬂI d th f . . in th
kinesin (squid kinesin heavy chain accession numbdfiluenced the pattern of amino acid usage in the

J05258). In general, the kinesin heavy chain is highRgalll MyoV protein. Too few genes from squid have
conserved from species to species: however squid kiftgen sequenced to allow informed conclusions about
sin shows an unusual pattern of residue substitutiof§Uid genomics; however, the squid MyoV protein has
some of which are conserved and others that are not. W@perties that make it an excellent candidate for mod-
postulate that this pattern of amino acid substitutiording neuronal vesicle transport in vertebrates. Not
seen in squid is the main reason that there is any apppély does the squid MyoV protein show sequence
ciable difference in the primary amino acid sequend®mology to mammalian MyoV proteins, it maintains
between squid and the mammalian myosin V proteingctivity in motility assays when isolated on ER vesi-
Because both squid and vertebrate MyoV proteins sh@kes. The in vitro motility assay, in conjunction with
strong sequence similarities and structural motifs in tHgrther genetic and biochemical studies will greatly
highly conserved functional domains, we believe thdacilitate our understanding of the mechanism and
MyoV structure and function is highly conserved acrosggulation of neuronal vesicle transport.

id MyoV

Squ
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