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str~d synthesis (Fig. 1)” during replication. The DNA polymerase then 
begins to ‘slip’ or ‘stutter’ on the repeat”-‘, causing continual expansions. 
This may occur either during the meiotic divisions to produce eggs 
or sperm, or in the rapidly dividing somatic cells of the early embryo. 

The normal range of trinucleotide repeats is usually less than 50. 
In norma\ individuals, the trinucieotide repeat number in a specific 
gene may vary within this normal ranges-’ and the number of repeats 
is stably transmitted to future generations. In individuals affected by, 
or carriers of, triplet repeat diseases, the repeat numbers are unstable 
and expand beyond this normat range. 

r instance, in fragile X syndrome?-‘, an overlap between the 
high end of the range af rqzats in normal individuals (6-52 repeats) 
and the fow end of the range of repeats (50-230 repeats) in carriers 
of pre ion alletes exists, Affected individuals carq at least 600 
repeat refore, the length of the repeat section alone correlates 
with the re~at-instability in this syndrome, but by itself is probably 
not sufficient to cause disease. TWO AGG t~nuc~~otides inte~pt the 
CGG repeats in most ~~~~ alleles in fragile X. When one or both of 
these AGGs is fast, instability characte~stic of the pre-mutation gen- 
erally occurs. This is usuaily in the 3’ tract reiative to transcription, 

resulting in 39 or more uninterrupted CCGs. len there are 33 or 
fewer uninterrupted CCC&, the repeats are stably inherited’~. 

A model has been proposed to explain the generationz3 
FMRI CGG repeat alleles by the loss of AGG triplets. 
ACG loss in the 3’ region may result from the differenti 
for the leading and iagging strands to mutate during 
Okazaki fragments are more likely to form slipped structures and 
therefore to mutate. Pure CGG repesss averaging 70 copies in pre- 



region leads to the synthesis of polyglutankle in 
the AR protein, and presumably a gain of function 
of the protein in maIes25. It is possible that females 
are protected from this toxic gain-of-function dis- 
order by low but protective androgen levels. 

Other tr-inlrcleotide repeat dismscs 
Other polyglutamine diseases lead to neuro- 

degenerative disorders. Poly(CAG) expansion also 
occurs in SCA I, DRPLA and Huntington’s disease, 
resulting in expanded polyglutamine tracts of con- 
siderable length in the gene products. What func- 
tions are altered in the resultant proteins remain to 
be determined. 

Myotonic dystsophy 
In myotonic dystrophy, controversy exists over 

the effect of triplet repeats on DMPK, the gene 
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One of two (diploid~ copies of a gene in the genome. An 
efore it &comes mutated is called a pm-mutation allele. 
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ir! situ hybridization in ~b~b~~sts and muscle bi- 
opsies of patients with myotonic dystrophy and normu individu&‘. 

ients, but not in natal individuals, post- 
nine expa~~d~d CTG repeats was detected 
up in the nuclei (Fig. 2). This nuclear con- 

n) and (c) its nascent trenwipts (vihit@, resultin from the su 

quint strategies for ‘co~eti~~n~ of genetic disorders have fluted 
WI recessive csndirions when them is u loss of function. hcrvention 
in the triplet Yepitt diseases. where: there may be a gain of function, 
p~scnts a si~ni~cal~t c~llen~e. At p~se~~~, the therapies for triplet re- 
peut diseases, where they exist, are aimed at palliation of symptoms. 

P~sp~t§ for the future 
Sin- ~~e-~c~~ expansions of triplet repeats have been found only 

in hurn~s~ and not in other species, there anz no known ~imal modeis 
of these conditions. The instabUy of repeats, especially in fragile X 
syndrome and myotonic dystrophy, has resullted in rhe Pass of these 
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