Analysis of the promoter of the Dd-GPI gene in
Dictyostelium discoidium
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ABSTRACT

We have analyzed a homolog of the glucosamine-6-phosphate isomerase
(GPI) in the cellular slime mold Dictyostelium discoideum. The gene
disruption mutant was arrested at the mound stage, demonstrating that the gene
was important for development. The gene was expressed in vegetatively
growing cells, silenced upon starvation, and expressed again in prestalk cells
during the multi-cellular stages. = We cloned and sequenced the upstream
region (1376 bp, relative to ATG) of the gene to study the control mechanism of
transcription. Analysis of deletion mutants and a site-directed mutant
indicated that the Myb-binding sequence (5-AACTG), which is localized in the
upstream region, is important for gene expression.  The results of gel shift
assays showed binding of an Myb-related protein to the sequence duriring
growing phase and binding of other proteins to the sequence during other
developmental stages. The addition of an antibody to the gel shift assay
suggested that the decrease of binding in vegetatively growing cells had a c-Myb
origin. Northern blotting of the Myb-related gene and evolutionary tree
analysis showed the possibility that control of Dd-GPI was mediated by a new
Myb-related protein. This article shows that Dd-GPI was controlled by two
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kinds of Myb-related proteins.
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Fig. 1 Northern blotting of Dd-GP1 :: lacZ fusion mRNA.

Northern blot analysis of the gene expression. Total RNA was purified from
vegetatively growing cells (v) and cells of the developmental stages at
four-hour intervals (4-24), electrophoresed, transferred to a membrane,
and probed by the 32P-labeled lacZ gene. The expression kinetics of GP!,
probed by the 32P-labeled GPi cDNA, is presented (top). Each lane
contained 5 mg of the total RNA. The EtBr staining pattern of rRNAs and
schematic illustration of Dictyostelium are presented under the
autoradiogram.
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Fig. 2 Binding of nuclear protein for Dd-GPi Myb binding sequence.

Nuclear extracts from growing cells (v) and developing cells (4-20) were
used in a gel retardation assay with the 32P-labeled probe.  Reaction
mixtures were incubated with the indicated competitors at 100-fold excess
of the probe. -, without competitor; WT, unlabeled probe; M, uniabeled
mutated double-stranded oligonucleotide competitor.  Nucleotide
sequences of the oligonucleotides were 5-GTTGTCAACTGTTGAGAATG.
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Fig. 3 Decay of binding strength by c-Myb antibody:.

Nuclear extracts were pre-incubated with anti-human cMyb antibody at
the amounts shown, mixed with the probe and electrophoresed. -,
without competitor; WT, unlabeled probe; M, unlabeled mutated double-
stranded oligonucleotide competitor. Nucleotide sequences of the
oligonucleotides were 5'-GTTGTCAACTGTTGAGAATG.
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