Case Study:
Duchenne Muscular
Dystrophy

From the National Center for Case Study Teaching in Science:

This well written Case Study is focused on a particular family and they way they
come to earn about CRISPR technology and attempt to come to grips with how it
might be used to deal with the potential of Duchenne Muscular Dystrophy (DMD)
in their own family.
Part I: The family’s grandfather watches Jennifer Doudna’s TED talk on the
potential of gene editing to correct defects such as DMD.
Part II: A couple in the family is considering having children, and they learn that
the potential mother carries a single copy of the DMD allele. They worry that if
they have a male child, he may suffer from muscular dystrophy as a result. The
case study asks students to explain why male children are particularly at risk, and
what the odds might be of the couple having a child with DMD.

Part III: A granddaughter in the family learns of the CRISPR technique in her
college biology class, and immediately realizes that this technique might be
applicable to her aunt and uncle who are grappling with the question of whether or
not to have a child, given the risk of passing along DMD.

Part IV - Research: Nadia, the college student, decides to carry out research in
the scientific literature regarding the CRISPR-Cas9 technique and its potential for
solving her aunt and uncle’s problem. She weighs the potential risks and benefits
of the procedure, and also considers some of the ethical questions around changes
to human germ line DNA.
Questions from the Case Study
Why is the couple concerned about having a son with DMD? Are their daughters
not at risk?
Conventional gene therapy, described as introducing a functional copy of an allele
into an individual that lacks this allele, has been explored as a clinical approach
for decades. However, conventional gene therapy is not useful in treating certain
genetic conditions.
Conventional gene therapy,
described as introducing a
functional copy of a gene into an
individual that lacks this allele,
has been explored as a clinical
approach for decades. Why is
the CRISPR-Cas9 system more
favorable compared to this
conventional type of therapy?
A recent research study seems to have successfully corrected DMD in a mouse
model of the disease. Does this ensure that the same technique will work in
humans?
What challenges might there be in using genome editing to treat an individual
diagnosed with DMD after birth?
The article also refers to “off-target effects.” Explain what you think is meant by
this phrase, and why it might be a risk when using CRISPR-Cas9 clinically.
What challenges might there be in using genome editing to treat an individual
diagnosed with DMD after birth?
How might the way we think about using these gene editing technologies change
if we imagine them being employed for purposes other than clinical disease
prevention/treatment?

