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INHERITANCE

IN MALES: Full mutations revert back to premutations during development of X chromo-
some–carrying sperm. Thus, men with the full mutation or the premutation pass the premuta-
tion on to their daughters. Because it is X-linked, they cannot pass it on to their sons.

IN FEMALES: Premutations of 100 CGG repeats or more convert to the full mutation during 
egg development or in the embryo. Thus, women with the full mutation or a premutation with 
100 repeats or more on one of their X chromosomes pass on the full mutation to their children 
approximately 50 percent of the time. Women with a premutation of fewer than 100 repeats 
will pass on a full mutation less often.

Wildtype (WT) gene: < 55 CGG repeats

Short premutation: ≤ 100 CGG repeats

Long premutation: > 100 CGG repeats

Full mutation: > 200 CGG repeats

WOMAN WITH FULL  
MUTATION OR LONG 
PREMUTATION

WILDTYPE MAN

Premutation in daughters                                      Y chromosome to sons

Full mutation in 50% of children

Some form of premutation or full mutation in 50% of children

at the MIND and at two sites in Canada. 
The trial is ongoing, but already some 
doctors are beginning to prescribe met-
formin for some FXS patients.

A new way ahead
For the foreseeable future, treating FXS 
will be a matter of managing symptoms 
and working through therapy to support 
healthy development. There are a few 
early-stage trials for FXS treatments, 
and one, the FX-LEARN trial, involves 
targeted therapies that could reverse 
some of the pathways that are dys-
functional due to the absence or defi-
ciency of FMRP. However, because so 
many pathways are problematic in FXS, 
it is likely that more than one targeted 
treatment will need to be utilized in the 
treatment of FXS. Thus, a cure for the 
disease remains a long way off.

Continued clinical work has improved 
the educational and behavioral interven-
tions that can help young children with 
FXS. One example developed by Len 
Abbeduto and his team at the MIND 
Institute, is teaching parents to work 
directly with their children on language 
development. We are currently using the 
so-called parent-implemented language 
intervention (PILI) in our FX-LEARN 
study, and we have demonstrated effi-
cacy with PILI alone to improve lan-
guage skills in kids with FXS.14 

We are making progress, but we have 
a long road to travel and will need to 
involve multimodal interventions for the 
best effect. As we improve our treatments 
for FXS, we want to apply these treat-
ments to those in Ricaurte, Colombia, and 
elsewhere. We have returned to Colombia 
and found other centers where fragile X 
is common, so there is much work to be 
done regarding further testing and treat-
ment endeavors. We must use the tools we 
have today while pursuing the knowledge 
that will yield the cure. g
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Occasionally, if both parents carry premutations or full mutations, their daughters can 
inherit two fragile X chromosomes: one with a premutation from the father and the 
other with either a premutation or a full mutation from the mother.


