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Application of genetic principles

e revise pedigree drawing and interpretation

¢ understand: autosomal dominant inheritance, new mutations and modifier gene variants

e variable expressivity, incomplete penetrance and gonadal mosaicism

e autosomal recessive inheritance

¢ X-linked recessive and X-linked dominant inheritance

« manifesting carriers & the underlying mechanism of “skewed X-inactivation” (or “atypical
Lyonisation”)
genetic anticipation and triplet repeat expansion
the key differences between the nuclear and mitochondrial genomes
mitochondrial inheritance
learn the modes of inheritance (i.e. AD, AR, X-linked or Mitochondrial) of the genetic
conditions that are included in Prof Tobias’s free “genetic inheritance quiz” A, B and C apps
(for Android & Apple iOS smartphones & tablets).
https://www.genomicsapps.org/inheritance-mode-quizzes.html

Inherited predisposition to cancer

« understand the importance of genes in cancer and to know about somatic and inherited

mutations

e recognise the differences between tumour suppressor genes, proto-oncogenes and
oncogenes
understand the 'two-hit hypothesis'
know the molecular basis of the contribution to cancer of several important cancer genes,
including their role in important intracellular mechanisms such as DNA repair
know which features in a personal and family history can suggest a significant cancer
predisposition syndrome
e be aware of the genetic causes of breast, ovarian and colorectal cancer.

Other useful concepts & knowledge Understand:
o How to interpret pedigrees (family trees) and some risk calculation for families
» Basic calculation of carrier risks
« Know where to get more information on clinical aspects of rare conditions (e.g. MedlinePlus,
Orphanet, NORD, or GeneReviews, in order of increasing detail)
o Know where to refer patients for genetic advice (Clinical Genetics unit, Lab. Medicine, QEUH)
o Genetic heterogeneity
o Some current major ethical issues in genetics and genomics e.g.
o Presymptomatic testing
» testing of children and
» confidentiality

Click/tap here for additional info, links, summaries and FAQs



https://www.genomicsapps.org/inheritance-mode-quizzes.html
https://medlineplus.gov/genetics/condition/
https://www.orpha.net/
https://rarediseases.org/rare-diseases/
https://www.ncbi.nlm.nih.gov/books/NBK1116/
https://www.nhsggc.scot/staff-recruitment/staff-resources/laboratory-medicine/clinical-genetics/
https://moodle.gla.ac.uk/mod/book/view.php?id=4433318&chapterid=155480#mod_book-chapter

