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Abstract. In eukaryotes, developmental processes and
cell differentiation, as well as basic cellular functions re-
quire the propagation of information in an asymmetric
manner. Localization of mRNA is a key mechanism to
establish asymmetric cell fate. The first part of this re-
view provides an overview of our current knowledge of
motor protein-dependent mRNA transport in eukaryotes.
The second part provides a more detailed description of
the most comprehensively studied mRNA translocation
complex to date: the ASHI messenger ribonucleoprotein

particle (mRNP) from Saccharomyces cerevisiae. During
budding of yeast, the ASH/ mRNP transports cell fate
determinants exclusively into the daughter cell. The core
factors of the ASHI mRNP have been identified, their
interactions have been studied in detail, and the three-di-
mensional structure of its mMRNA-binding protein, She2p,
has been determined. Because no other mRNP has been
studied in such detail, the ASHI mRNP could serve as a
model for asymmetric segregation of cell fate determi-
nants in higher eukaryotes.
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Introduction

For cellular asymmetry, cell fate determinants are direc-
tionally transported as part of large protein- and mRNA-
containing complexes along microtubule or actin fila-
ments. In the last 10 years, it became increasingly clear
that directional transport and localized expression of
mRNA serves as a particularly powerful tool to expand
the temporal and spatial control of cellular gene expres-
sion [1-4]. Such asymmetric mRNA localization is re-
quired for cellular communication in plants [5], budding
of yeast [4, 6, 7], polarity of somatic and germline cells
[3], establishment of body axes in metazoans [4, 8], and
synaptic plasticity [9, 10].

For motor protein-dependent, asymmetric localization of
mRNA cargo, the transcripts are usually incorporated into
large, translationally silent messenger-ribonucleoprotein
particles (mRNP), which shuttle along the cytoskeleton
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[4]. After anchoring, mRNA translation is activated, result-
ing in spatially restricted protein expression. Translation of
asymmetrically localized mRNAs is, for instance, a central
mechanism to regulate local gene expression during oo-
genesis and embryogenesis [4, 8, 11]. During these early
developmental stages, the zygotic transcription machinery
is not yet fully activated and translation of maternally de-
posited mRNA is the only source for protein expression.
Directional mRNA transport requires an intact cytoskel-
eton and the formation of motor protein-containing com-
plexes [12]. As part of such transport complexes, dedicated
RNA-binding proteins bind to specific sequence regions,
termed zip code elements, in the cargo mRNA and interact
with additional proteins to form a functional mRNP. Such
mRNPs are usually large particles, at least several million
daltons in size, containing a great variety of different pro-
teins, including even ribosomal subunits [13-19].

Three major classes of motor proteins provide locomo-
tion for tethered mRNAs: dyneins and kinesins move
cargo along microtubule fibers, whereas myosin motor
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proteins shuttle along actin filaments [12, 20]. The motile
activities of different motor proteins vary considerably
in speed and processivity and show different directional-
ity [20]. For intermediate filaments, no associated motor
proteins have been identified thus far [12].

Dynein-dependent mRNA transport

The protein complex that mediates cytoplasmic dynein
motor function moves cargo along microtubules towards
their minus end [21, 22]. The central core factor of this
large dynein holo-enzyme is the dynein heavy chain [23].
It contains a microtubule-binding motor domain, a coiled-
coil region for dimerization, and interaction motifs for the
binding of dynein light chains [21, 22]. Dynein assembles
into large multiprotein complexes with different cargo-
specific factors and can transport a great variety of dif-
ferent cargoes [12, 21, 22].

To establish body axes during Drosophila oogenesis, dy-
nein activity has to localize gurken mRNA and maintain
bicoid mRNA localization at defined sites of the oocyte
[24, 25]. bicoid mRNA localization has been shown to
require several additional transport core factors, includ-
ing Bicaudal D (BicD), Egalitarian (Egl), Exuperantia,
Staufen, Swallow, and Ypsilon Schachtel [24, 26-33].
Disrupted gurken and bicoid mRNA localization results
in impaired anterior-posterior and dorsal-ventral body
axis formation [34].

In Drosophila embryos, dynein together with the trans-
port-core factors BicD and Egl forms a multiprotein com-
plex to facilitate the translocation of even skipped (eve),
wingless (wg), fushi tarazu ( fiz), and runt (run) mRNA
into embryonic subdomains [30, 35, 36]. Localization of
these mRNAs is required for the establishment of embry-
onic and larval segmentation [4]. Additional experiments
will be necessary to identify the minimal set of core fac-
tors and their interactions for the localization of specific
mRNAs.

In Drosophila embryonic neuroblasts, a dynein-depen-
dent transport complex, which also contains BicD and
Egl, is required for the localization of inscuteable mRNA
[37]. Asymmetric localization of inscuteable mRNA reg-
ulates the expression of the cytoskeleton adapter protein
Inscuteable and, thus, impacts apico-basal polarity and
spindle elongation.

In mammalian cells, the BicD homologs BicD1 and BicD2
participate in dynein-dependent transport of COPI-in-
dependent Golgi-endoplasmic reticulum (ER) [38, 39].
BicD?2 is also found in mouse oocytes [40], resembling
the expression of BicD in Drosophila oocytes.

The use of identical core factors for various cargoes in
different developmental stages and tissues suggests the
existence of a universal dynein core complex. In addi-
tion, the expression of BicD in mouse and in Drosophila
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oocytes points towards a potential conservation of devel-
opmental functions. On the other hand, no mammalian
homolog for Egl has been identified to date, indicating
that pronounced differences exist between dynein-depen-
dent transport complexes in different species. It remains
to be shown whether additional conserved core factors
can be identified and how similar the combinations of
core factors are in different organisms.

Kinesin-dependent mRNA transport

The second type of microtubule-associated motor protein
is plus-end directed kinesin [12]. The so-called conven-
tional Kinesin I [41] has an N-terminal motor domain, a
long coiled-coil dimerization domain, and a globular tail
domain [12]. Kinesin I forms a homodimer and is required
for transport of oskar (osk) mRNA in Drosophila oocytes
[42]. In Drosophila embryos, oskar mRNA is translo-
cated by a combination of Kinesin I and dynein motor
protein functions to the posterior pole, where it is essen-
tial to define properly the posterior pole region [43, 44].
In Xenopus laevis, Kinesin I as well as unconventional,
heterotrimeric Kinesin II [45] is required for the localiza-
tion of Vgl mRNA to the vegetal pole of the oocyte [46,
47]. Vgl protein, as a member of the transforming growth
factor-f3 superfamily [48], has been implicated in meso-
derm and endoderm specification [49-51]. Again, some
essential proteins of the mRNA transport complexes have
been identified, but their molecular interactions and the
identities of other core factors remain elusive [52].

In vertebrate neurons, long-distance transport of mRNAs
into their distal regions is mediated by kinesin-contain-
ing mRNPs, whereas local transport at the growth cones
of immature neurons seems to be myosin dependent [10,
12, 20, 53]. Directional neuronal transport of mRNAs is
required for proper synapse activity, axonal and dendritic
growth [10, 12, 53], and affects learning and memory in
mice [54]. Comprehensive analyses of neuronal mRNPs
have identified a relatively large number of proteins as
mRNP components [13, 14, 17-19,55]. Most likely these
proteins represent a heterologous combination of factors
from different mRNPs that have overlapping, but non-
identical protein compositions. To distinguish core fac-
tors of neuronal mRNPs from loosely associated proteins,
Nobutaka Hirokawa and colleagues performed Kinesin
I-tethered mRNP purifications from mouse brain tissue
under different buffer conditions [14]. Under stringent
purification conditions, only four factors of the transport
complex, i.e. Staufen, Pur-o, Pur-f, and hnRNP-U, re-
mained associated with Kinesin I, suggesting that these
proteins are neuronal mRNP core factors. This study
paved the way for a more detailed, molecular understand-
ing of neuronal mRNP formation and function in verte-
brates.
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Myosin-dependent mRNA transport

Because of its abundance in muscle tissue, myosin was
the first motor protein to be discovered. In 1942, Szent-
Gyorgyi and colleagues isolated myosin together with
actin filaments and observed contraction of acto-myosin
threads [56]. Beside muscular myosin, i.e. myosin type
I1, several non-muscular, so-called unconventional myo-
sins with distinct functions have since been identified and
classified into 36 types [57-62]. All myosin motor pro-
teins contain an N-terminal motor domain and many have
additional regions that are required for dimerization, ef-
ficient translocation, and/or cargo binding [12, 61, 62].
Like kinesins and dyneins, myosin motor proteins trans-
port specific mRNAs. For Drosophila embryonic neu-
roblast differentiation, a myosin-dependent, prospero
mRNA-containing complex translocates to the basal cor-
tex of the neuroblast. prospero mRNA is recognized by
the RNA-binding protein Staufen, which interacts with
the adaptor protein Miranda [63—68]. Miranda itself is
required for asymmetric localization of prospero mRNA,
the transcription factor Prospero, Staufen, and Brain tu-
mor, a translational repressor [69]. Miranda co-purifies
with Zipper (myosin type II) and Jaguar (myosin type
VI), two myosins with different motile directionalities
[69—72]. Mutations in each individual myosin lead to dis-
tinct mislocalization of the Miranda complex, suggesting
that myosin II and VI are both required for its localization
by a different mechanism [70, 72; C. Petritsch, personal
communication]. Additional factors may have to join the
complex to form a functional mRNP [73].

In vertebrates, B-actin mRNA is likely to be transported
by myosin type V to the leading edge of fibroblasts,
where its protein product is required for the formation
and protrusion of lamellipodia [74]. For specific incorpo-
ration of B-actin mRNA into the transport complex, the
so-called zip code binding protein 1 (ZBP1) has to bind
to specific zip code elements within the S-actin mRNA.
After recruitment into myosin-containing particles, the
B-actin mRNA moves along actin filaments toward the
leading edge of fibroblasts [75—79]. In neurites, B-actin
mRNA is transported to growth cones in the cellular pe-
riphery [80, 81]. It is likely that long-distance transport
in neurites is mediated by a kinesin-dependent transport
mechanism [80, 82].

The ASHI mRNA-translocation complex in yeast

For none of the mRNA-transport complexes described
above have all core factors been identified and most of
the underlying molecular interactions are not well un-
derstood. In contrast, for the ASHI mRNA-transloca-
tion complex of Saccharomyces cerevisiae, the essential
components are known [83] and have been character-
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ized comprehensively with genetic and biochemical ap-
proaches [3, 4, 7, 52, 84]. To date, translocation of ASH1
mRNA is the only well-understood directional transport
event that biases cell fate decisions.

ASH1 mRNP: the biological function

Upon germination, haploid spores of S. cerevisiae initiate
an asymmetric cell division, resulting in one larger mother
cell and one smaller daughter cell [7]. The mother cell un-
dergoes genomic recombination at the MAT gene locus,
resulting in an allelic switch from a to ¢, or vice versa
[7]. This recombination event is inhibited in the daughter
cell by the action of the transcriptional repressor Ashlp
[7, 85, 86]. Exclusive expression of Ash1p in the daughter
cell is achieved by active transport and localization of the
ASHI mRNA to the tip of the daughter cell, followed by
its translation after cytokinesis [83, 85-88].

Components of the ASHI mRNP

With the help of genetic screening, the core components of
the ASHI mRNA-transport complex have been identified
(Fig. 1) [83]. The motor protein Myo4p is a type V uncon-
ventional myosin that conveys ASH/ mRNA translocation
along actin filaments [83, 85, 87-91]. The RNA-bind-
ing protein, She2p, interacts with ASH/ mRNA through
four independent zip code elements and is connected to
Myo4p via the adapter protein She3p [90, 92-97].

She2p is localized in the nucleus and in the cytoplasm.
Upon inhibition of nuclear mRNA export, She2p accu-
mulates exclusively in the nucleus [98], suggesting that
She2p shuttles into the cytoplasm in co-complex with
mRNA. In the cytoplasm, the She2p:ASHI RNA co-com-
plex interacts with the adapter protein She3p, which it-
self'is bound to Myo4p (Fig. 1) [90, 92-94, 99]. Together,
these proteins assemble into a larger mRNP and move
along actin filaments toward the tip of the daughter cell.
This translocation process was visualized by live imaging
with MS2-GFP-tethered ASHI mRNA [89, 100], a tech-
nique that is now also applied to mammalian cells [101].
The live imaging analyses showed that ASH/ mRNPs
move with an average velocity of about 300 nm per min-
ute toward the bud tip. The Pumilio family protein Puf6p,
which is not deemed to be part of the core translocation
machinery, associates with the ASH7 mRNP complex and
might repress translation of ASH/ mRNA during translo-
cation [102]. In addition to these factors, the RNA-bind-
ing KH domain protein 1 (Khdlp) interacts with 4SH1
mRNA [103]. Although its exact role has not been deter-
mined, Khdlp appears to play a role in the translational
control and anchoring of ASH/ mRNA in the daughter
cell [103]. After cytokinesis, translation of 4ASH/ mRNA
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nucleus
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Figure 1. Schematic drawing of Myo4p-dependent transport in budding yeast. The prospective mother cell is shown on the left, the
daughter cell buds out on the right. After transcription, ASHI mRNA is recognized in the nucleus by the RNA-binding protein She2p.
ASHI mRNA and She2p shuttle as co-complex out of the nucleus and form a cytoplasmic transport complex, consisting of at least ASH/
mRNA, She2p, the adapter protein She3p, and the myosin type V motor protein Myo4p. In addition to mRNA transport, the Myo4p:She3p
co-complex is required for translocation of cortical ER. For further details, see text.

is activated and Ashlp is expressed exclusively in the
daughter cell.

Interaction between motor and adapter protein

In its C-terminal half, Myo4p contains a coiled-coil di-
merization domain and a globular tail region [61, 104].
In two hybrid and in vitro binding assays, the C-termi-
nal half of Myo4p interacts with the N-terminal half of
She3p [89, 90, 92, 93, 98]. In vivo, Myodp and She3p
form a stable co-complex in the cytoplasm (Fig. 1) [99].
Recent structural studies with the yeast paralog Myo2p
showed that a domain within the tail region adopts a novel
type of protein fold [105]. This domain is specific for
myosin type V motor proteins [61] and is required for the
interaction of Myo2p with its various adapter proteins
[106—116]. Despite this information, the exact role of this
domain for cargo transport is still not entirely clear and
will have to be characterized further.

The cargo-binding protein She2p

Recently, the three-dimensional structure of She2p has
been determined by X-ray crystallography [117]. The
crystal structure of She2p, which has homologs only in
yeast, reveals an almost exclusively o-helical protein

that is unrelated to any previously described nucleic
acid-binding protein. In the crystal lattice, She2p forms
a stable dimer (Fig. 2a). Analytical equilibrium ultracen-
trifugation experiments confirmed that She2p is dimeric
also in solution [117]. Each She2p monomer consists of
a bundle of five o helices arranged like a pentacle around
its hydrophobic core. Point mutations disrupting the in-
tegrity of the hydrophobic core of She2p also disrupt
mRNA transport in vivo [117, 118: see supplementary
table S1]. In addition to the helical bundle, each monomer
contains a small helix that protrudes at right angles from
the middle of the bundle into the solvent.

The basic helical hairpin motif of She2p

The recently described novel RNA-binding motif of
She2p has been termed basic helical hairpin motif [117].
This motif consists of positively charged amino acids
located on two adjacent anti-parallel o helices (Fig. 2b).
The basic helical hairpin motif provides a positively
charged surface patch on She2p for RNA binding [117].
Mutations in the motif result in loss of mRNA bind-
ing in vitro and defective mRNA transport in vivo [117,
118].

Interestingly, the two basic helical hairpin motifs of the
She2p homodimer are located on surface regions at op-
posite sites of the dimer (Fig. 2a). Because each of the
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Figure 2. Model from the She2p crystal structure at 1.95 A resolution. (a) She2p forms a stable homodimer via non-crystallographic
symmetry. Each monomer consists of five a helices ordered like a pentacle around a hydrophobic core. Amino acids of the basic helical
hairpin RNA-binding motif are highlighted in green. For the gray She2p monomer, the basic helical hairpin motif faces toward the viewer,
for the blue monomer, the motif is located in the background. (b) View of the basic helical hairpin motif of the gray monomer, rotated 80°
around the horizontal axis, with the top of She2p turned toward the reader. Amino acids of the basic helical hairpin motif required for RNA

binding are highlighted in green with their side chains shown.

two basic helical hairpin motifs of the homodimer is lo-
cated on a different monomer, the possibility was raised
that each monomer can bind independently to zip code
elements and that dimerization may not be required for
RNA binding [117]. To test this possibility, mutant ver-
sions of She2p were generated to produce monomeric
proteins. Monomeric She2p was unable to bind mRNA,
demonstrating the requirement of She2p dimerization
for proper function [117]. A possible explanation for the
need of She2p dimerization is that additional surface re-
gions from both subunits are required for efficient RNA
binding by She2p. The small protruding helices, for ex-
ample, are highly conserved in all She2p homologs and
could provide additional RNA interactions (Fig. 2a).

Cargo for Myo4p-dependent transport

In addition to ASH/ mRNA, She2p binds to at least
23 other RNAs, of which 18 are clearly localized in a
She2p-dependent manner [119, 120]. It is not yet known
whether these RNAs are transported as part of distinct,
cargo-specific RNPs or in large RNP complexes that con-
tain different RNAs. Several of these translocated RNAs
contain more than one zip code element to which She2p
binds. Attempts to find common features for all of these
zip code elements have failed so far, but for several well-
defined zip code elements a stem-loop structure is neces-
sary for binding [93, 95-97]. Thus far, only for one single
zip code element in the ASHI mRNA, i.e. the E3 element,
binding has been quantified (Kd =210 nM) [117].

In a recent study, Chartrand and colleagues used a three-
hybrid assay to identify sequence motifs in a subset of zip
code elements that are required for She2p binding [121].
The predicted consensus motif consists of a CGA base
triplet located in a loop and a single cytosine in a sec-
ond loop. Both loops are separated by a four to five-base
pair stem. This study was followed by a publication from
DeRisi and colleagues, who also used a three-hybrid as-
say to demonstrate that this defined base triplet may not
be sufficient and the cytosine is not absolutely required
for binding [122]. It seems obvious that further functional
and structural studies with recombinant She2p and differ-
ent RNA zip code elements are necessary to understand
She2p binding to specific mRNAs.

Although common features of She2p-dependent zip code
elements have been found in some but not all RNAs, it
is clear that all zip code elements must have some com-
mon sequence and/or structural features to allow for spe-
cific She2p binding. Interestingly, it has been noted that
several of the She2p-dependent mRNAs might also have
a functional relationship. Almost half of the 24 She2p-
dependent mRNAs encode membrane-associated pro-
teins [119]. The relatively high number of mRNAs with
a related function indicates that these mRNAs might be
co-regulated by She2p to coordinate a certain cellular
pathway.

It was recently suggested that posttranscriptional regula-
tion of genes with related function by an RNA-binding
protein constitutes a functional posttranscriptional operon
[123]. Such posttranscriptional operons have since been
described in yeast, Drosophila, and mouse [124-126].
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For ASHI mRNP transport, She2p, She3p, and Myo4p
could act as transacting regulators of a posttranscriptional
She2p-dependent operon involved in membrane-related
functions.

Beside mRNAs that encode membrane-associated pro-
teins, membranes themselves are bound and transported
by the Myo4p-containing complex [127, 128]. For the
inheritance of cortical ER, Myo4p and She3p, but not
She2p are required [127]. ER inheritance can be inhib-
ited by blocking actin polymerization with latrunculin A,
suggesting active Myo4p-dependent transport of ER
along actin filaments [127]. Based on our current knowl-
edge of the ASHI mRNP, it is reasonable to speculate
that Myo4p-bound She3p provides the anchor to an un-
known factor X that tethers cortical ER to She3p:Myo4p
(see Fig. 1).

A recent study by Jansen and colleagues addressed the
question whether mRNA and ER transport occur as part
of one large particle or if both cargoes exclusively associ-
ate with distinct, co-existing transport complexes [128].
The study not only confirmed the previously described
co-fractionation of Myo4p with ER in sucrose gradient
fractionation experiments [127, 128], but also found that
the RNA-binding protein She2p fractionates with ER
[128]. Surprisingly, co-fractionation of She2p with ER
is independent of Myo4p and She3p, suggesting a novel,
not understood interaction of She2p with ER. The ob-
served She2p:ER interaction could either be direct, oc-
cur via binding of She2p to an ER-associated protein, or
be facilitated through an RNA-mediated interaction. In
summary, the results show that ER and mRNA can be
cargo of the same transport particle. On the other hand,
these findings still allow for the possibility that distinct
ER and mRNA transport complexes can form and trans-
locate cargo independently. Future experiments will be
required to identify how the different molecular interac-
tions lead to the formation of certain transport particles.
It should be noted that co-migration of mRNA with ER
has also been described for invertebrates [129, 130] and
vertebrates [131-135].

Assembly of the ASHI mRNP

Molecular details of ASH/ mRNP assembly are mainly
unknown. Although it seems clear that She2p and
ASHI mRNA form an initial co-complex in the nucleus
(Fig. 1), it remains to be seen which other proteins bind
to the nuclear She2p:RNA co-complex to promote ASH/
mRNP maturation and to achieve its nuclear export. The
candidate protein Loclp, for example, is strictly nuclear
and binds to ASHI/ mRNA [136]. Because Loclp also
interacts with unrelated stem-loop structures [136], the
specificity of Loclp binding to ASH/ mRNA remains to
be demonstrated. In addition, the exact role of Loclp in
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the nuclear processing of ASH/ mRNP and the nuclear
export of mature ASH/ mRNP is mainly unknown.

In the cytoplasm, Myo4p and She3p form a co-complex
and only after nuclear export of She2p:4SHI/ mRNA the
minimal transport complex can assemble [90, 93, 98, 99].
Jansen and colleagues showed in co-precipitation experi-
ments with yeast cell extracts that the absence of ASH/
mRNA leads to decreased She2p interaction with the
She3p:Myo4p co-complex [93], suggesting that a mature
transport complex favorably assembles in the presence
of its mRNA cargo. She2p binds to at least 23 additional
RNAs, and their modes of interaction are not well under-
stood. Therefore, it is not entirely surprising that in two-
hybrid experiments, Long and colleagues still found an
interaction between She3p and mutant versions of She2p
that are deficient for ASH! mRNA binding [118].

When sequences of She2p yeast homologues were aligned
and plotted onto the three-dimensional structure of She2p,
sequence conservation was observed almost exclusively
in the upper half of the protein [117]. Within this upper
half of She2p are the basic helical hairpin motif and a hy-
drophobic, highly conserved region on top of the dimer.
Mutations in the upper, uncharged surface region result
in reduced RNA binding and loss of mRNA localization
in vivo [117, 118]. Together, these observations led to the
prediction that the ASH/ mRNP might assemble on the
upper half of the She2p dimer [117]. She2p association
with ER might also be mediated by this surface region.
The example of yeast ASHI mRNA demonstrates the need
for multidisciplinary approaches to understand molecu-
lar interactions that result in the assembly of a functional
transport complex. Although myosin-dependent transport
of mRNA has also been observed in vertebrate fibroblasts
and neurons, most of the core factors that assemble the
mRNP have not been identified to date. By sequence
comparison alone, there is no pronounced homology be-
tween yeast She2p or She3p and metazoan genes. On the
other hand, type V myosins are conserved from yeast to
vertebrates. It is likely that the characterization of ASH/
mRNP will yield a general understanding of principles
of mRNP assembly, transport, and translational activation
after anchoring. The specific mRNP core factors, how-
ever, may be different in metazoans.

Kinesin motor proteins show limited homology to myo-
sins and are thought to have a common ancestor [137].
Kinesin-dependent mRNPs, however, are definitely more
complex in their composition than the ASH/ mRNP from
yeast [4, 12]. Therefore, it will take much longer to un-
derstand molecular details of kinesin-dependent mRNP
assembly and transport in vertebrates. Myosin-dependent
ASHI mRNP transport in yeast may help by providing
general principles of mRNP function that can be tested
for kinesin-dependent mRNP transport.

Although dynein-dependent transport of mRNA plays a
central role in many essential cellular events, it is likely
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to be the most challenging type of transport particles
to understand. To date, not even the composition of the
dynein motor protein holoenzyme has been sufficiently
characterized [12].

For all the differences between mRNPs described above,
there seem to be general principles as well. For the mRNA
transport complexes studied thus far, a common theme is
the translational silencing during mRNA transport and
the translational activation after mRNA anchoring. Re-
cently, Singer and colleagues reported that translation of
localized neuronal B-actin mRNA is controlled by phos-
phorylation of its RNA-binding protein [138]. A similar
mechanism might also regulate the translation of mRNAs
that are She2p dependently localized in yeast. Unraveling
the interplay between core factors of the ASH/ mRNP
during assembly, translational silencing, transport, an-
choring, and translational activation at the target site will
help us to understand how core factors interact to choreo-
graph the controlled transport of mRNAs. When compar-
ing ASHI mRNP transport with other mRNA transloca-
tion events, it seems likely that yeast is, once again, a
convincing model system to study the general principles
of a basic cellular function.
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