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WC report the cDNA-deduced primary structure of lhe chicken counterpart of the murine dilute gene product, a member of the myosin I family. 
Comparison of the chicken and mouse sequences reveals a distinct pattern ofdomains of high and low sequcncc conservation. An internal deletion 
of 25 amino acids probably reflects dil%renlial mRNA processing. Compared with other myosin heavy chain molecules, sequence similarity is 
highest with the M YO2 gene product of Succhuror?r,!xes cerevisiue. The M Y02 protein, implicated in vectorial vesicle transport, is homologous 
to the dihre protein over practically its entire length. In addition, the C-terminal domain of the dike protein is hi&ly similar to n putative giutamic 
acid dccarboxylasc sequence cloned from mouse brain. Ahcmativcly. this closely related clone might represent an isoTorm ol’ the dllurc prowin 

derixvi from a second gene. potentially involved in genetic conditions related to dilute. 
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1. INTRODUCTION 

The formation and functioning of synaptic contacts 
between neurons involve a variety of motility events. 
For example, the migration and navigation of growth 
cones and the establishment of synapses, or the tightly 
controlled exocytosis and recycling of nzurotransmitter 
vesicles demand efficient and highly organized mecha- 
nisms of intracellular transport and membrane trafick- 
ing. Identification of the underlying molecular machin- 
ery is therefore essential for an understanding of the 
ontogeny and fi?nctioning of the nervous system. 

To identify new protein components of the neuronal 
synapse, we have screened brain cDNA libraries with 
antisera raised against synaptic plasma membranes [ 11. 
One of the clones isolated in these experiments has 
turned out to be the chicken counterpart of the recently 
characterized protein that is defective in the mouse di- 
lute mutations 121. The dilute protein is a member of the 
myosin I family, a group of proteins presumed to drive 
the movement of membranes along actin filaments [3]. 
The dilute mutation impairs the formation of dendritic 
processes of melanocytes, and most mutated alleles (di- 
lure-kthaC) also produce a neurological defect, suggest- 
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ing a role for this protein in the formation or function- 
ing of cellular processes [Z]. 

Comparison between the chicken and mouse se- 
quences defines a pattern of domains with high or low 
sequence conservation. Sequence comparison of the di- 
lure protein with other proteins identifies two other gene 
products with which it shares sequence similarity in its 
C-terminal domain, with implications regarding its pos- 
sible function and the molecular nature of related muta- 
tions. 

2. EXPERIMENTAL 

A partial chicken di(rrte cDNA, dilute-8.6, was isolated from a brain 
cDNA library by immunoscrcening as described [I]. Its sequence was 
extended by two rounds of rcscrecning with 5’.terminal cDNA fi-ag- 
mcnts as hybridization probes. Sequencing was carried out in both 
dirwtions by the chain termination method. Northern blouing was 
pcrformd as dbxribed [I]. 

3. RESULTS AND DISCUSSION 

High amino acid sequence similarity (90% overall 
identity) and practically identical length identify the 
protein encoded by our cDNA with high likelyhood as 
the chicken ortholog of the mouse dihte gene product 
(Fig. l), which is a member of the myosin heavy chain 
(type I) family. Northern blot analysis detects an 
mRNA of -7.5 kb at high abundance in chicken fore- 
brain, but not in liver and muscle (Fig. 2j. 

Phylogenetic sequence conservation is distributed 
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very unevenly, defning three main regions that corre- cates particularly stringent sequence requirements for 
late remarkably well with the domain pattern previously the (as yet unknown) funct.ion of this domain. 
deduced from comparison to other myosin heavy chains Compared to the mouse sequence, the cDNA from 
[2]. The N-terminal -780 amino acids display 94% se- chicken has an internal deletion of 75 nucleotides, re- 
quence identity; this region coincides with the actin- sulting in the omission of 25 amino acids downstream 
binding head domain common to all myosin heavy from amino acid 1,387 of the prcdictcd protein. This 
chains. In the central region of -270 amino acids, se- deletion probably reflects differential RNA processing, 
quence similarity is much lower (only 76% identity). and, apart from it, the chicken and mouse molecules 
This region harbours the five tandem repeats that were differ in length by only one amino acid. The sequence 
proposed to be potential calmodulin binding sites gap is also found in the homologous clone from mouse 
(amino acids 767-888 of the chicken sequence), fol- that is discussed below. 
lowed by a stretch of heptad repeats proposed to medi- Comparison with other sequences in the database 
ate dimerization through formation of a coiled coil [2]. identified two molecules with which the dike protein 
At the beginning of the C-terminal domain, sequence is most closely related. Among all myosin I and II se- 
conservaaion gradually increases again, and, down- quences available, the rlilute protein is most closely re- 
stream from amino acid 1,260, reaches an exceptionally lated to the MY02 protein of yeast, which is involved 
high 97.5% identity (with 12 of the 14 replacements in intracellular vectorial membrane vesicle transport re- 
among 567 amino &is being conservative): This indi- quired for yeast budding [4], Already in the head and 
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Fig. 1, Alignment of the deduced amino acid sequences of the chicken (cd) and mouse (md) dihrrr proteins, the yeast MI’02 protein (ym) and the 
putative GAD from mouse brain (mg). Colons indicate amino acid identities and dots indicate conservative replacements, in comparison with the 
chicken &fare sequcnco. Gaps are indicated by dashes. The dihte sequences are given in bold print, and amino acids of the mouse dilure sequence 
are only indicated where they differ from the chicken dihrta sequence. The chicken dihrr cDNA sequence was compiled from three clones, dilute-8.6 
(3’ end to codon 1,032), dilute-8.6-74 (upstream to codon I 77) and dilute-3.6-3 (upstream to the 5’ edj. The whofe nuclcdidc zxqucfi;c ccmpim 
99 nucleotides (nt) of 5’ untranslated scqucncc, a madinG frame 015,487 nt (encoding a polypeptidc of M, 212.3tl). and a 3’ UntrdnshHcd sequence 

of 1,339 nt, lacking a poly(A) tail. It has been dcpositcd in the EMl3L database under accession number X67251. 
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Fig. 2. RNA blot annlysis. 10 pg of poly(A)’ RNA from chicken 
forebrain (B), liver(L) and muscle (M) were resolved on a 1% agurose 
gel, transferred to a nylon membrane and hybridized with the cDNA 
of clone dilute-S.6 (which represents the C-terminal coding sequence 
and the 3’ untranslated sequence; cf. legend to Fig. I) labelled by 
nick-translation. The positions of DNA (in kb) and rRNA molecular 

size standards Bre given at the left margin. 

central domains (amino acids l-1,040, including the 
putative calmodulin-binding and coiled-coil domains 
that both molecules also seem to have in common), 
similarity to the MY02 protein (42% identity) is sub- 
stantially higher than to any other myosin heavy chains 
(not shown). Moreover, there is sequence conservation 
in the C-terminal domains. A stretch between amino 
acids 1,686 and 1,767 of the dihte sequence has 44% 
identity with the MY02 sequence, whereas the rest of 
the MY02 sequence can be aligned with lower similarity 
(21% identity; Fig. 1). 

However, the sequence most closely related to the 
dilute protein that was found in the database aligns to 
a!most the complete C-terminal domain with 57% iden- 
tity. This is a cDNA from mouse brain that was de- 
scribed as an isoform of glutamic acid decarboxylase 
(GAD), based on immunological evidence and GAD 
activity CT bacterial extracts expressing its /S-galactosi- 
dase fusion protein [S]. Thus, the dihtte protein might 
be a chimcric molccuic wiih an enzyme moieiy fused io 

a myosin head domain, analogous to the Drosophila 
nirtaC gene product [6]. In this case, it might be func- 
tionally linked to the biosynthesis of the neurotransmit- 
ter, GABA, which plays roles as a signal molecule and 
a trophic factor inside and outside of the nervous system 
[7]. However, this putative GAD sequence is completely 
unrelated to all the other GADS that have been cloned, 
and also unrelated to other pyridoxal phosphate-de- 
pendent decarboxyases (dopa decarboxylase, histidine 
decarboxylase, tryptophan decarboxylase) which share 
sequence similarity among each other and with GAD 
[S--10]. In particular, the clone of Huang et al. [S], and 
likewise the C-terminal dilure domain, lack the tetrapep- 
tide consensus sequence, NPHK, of the pyridoxal phos- 
phate binding site. 

Alternatively, whatever the functional properties of 
the C-terminal domain may be, the clone isolated by 
Huang et al, [S] could be an incomplete cDNA of an 
isoform of the dike protein derived from a second 
gene, It will be of great interest to see whether its se- 
quence can be extented further upstream to encode a 
full-length dilure homolog. The existence of multiple 
genes encoding proteins similfir to dilure would offer 
explanations for other genetic conditions related to di- 
lute which have a similar phenotype (as/m, leaden) or 
suppress it (dilttte suppressor) [2,11,12]. 
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