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RNA Duplex-mediated Temporal
Down-regulation of lin-14 in
Caenorhabditis elegans
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Caenorhabditis elegans is one of the
ideal organisms to study the heterochronic
A heterochronic gene in C.
elegans,  lin-14,
gradient of the LIN-14 proteins to control

genes.
generates a temporal

stage-specific patterns  of cell lineage
during development. Down-regulation of
LIN-14 is mediated by the lin-14 3
untranslated region (UTR), which bears
seven sites that are complementary to the
lin4 RNA. We
molecular and genetic evidence that RNA
duplexes between the lin-4 and lin-14
RNAs form in vivo and are necessary for
LIN-14 temporal gradient generation.
Four of the lin-4/lin-14 RNA

duplexes are predicted to bulge a lin-4 C

regulatory found

seven

residue, and three sites are predicted to
form nonbulged RNA duplexes. Reporter
genes bearing multimerized bulged C lin-4
wild-type

whereas

binding sites show almost
formation,
those bearing multimerized nonbulged
lin-4 binding sites do not form a temporal
Interestingly, lin-4 RNA binds
in vitro to nonbulged lin-14 RNA more
avidly than to the bulged lin-14 RNA.
This suggests that a specific secondary
structure of lin-4/lin-14 RNA duplex that
may be recognized by an accessory
protein, rather than an RNA duplex per

temporal  gradient

gradient.

se, is required in vivo for the generation
of the LIN-14 temporal gradient. We
are currently searching for the factors
interacting with the RNA duplex.
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Mitochondrial DNA Mutation
Analysis Using Paraffin-embedded
Muscle Tissues
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A variety of mitochondrial DNA
(ntDNA) defects, ranging from point
mutations and large-scale deletions to
severe reduction in the overall quantity of
mtDNA  (mtDNA  depletion), may be
associated with human mitochondrial
diseases. More than 50 pathogenic point
mutations and a myriad of
rearrangements (deletions, duplications, or
both together) have been described over
the past 12 years, after the first
pathogenic mtDNA mutation was reported
to be associated with human disease in
1988. In this disorder, the population of
wild-type and mutant-type mtDNA
molecules coexists, a situation known as
"heteroplasmy".  The exquisite sensitivity
of PCR has afforded molecular studies of
fixed paraffin-embedded tissue specimens,
which comprise most archival clinical
material.  Detailed genetic studies are
now becoming feasible using these
archival materials. We extracted DNA
from these paraffin blocks from MELAS
and KSS patients and PCR was carried
out to analyze the mtDNA mutations
(point mutation in MELAS and large-scale
deletion in KSS). We did PCR-RFLP
(Hpalll digestion) on MELAS which is an
A > G transition at position 3243 in
tRNA-Leu (UUR) gene and could find the
heteroplasmic nature of this MELAS
mutation. In the case of KSS patients,
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