	 
	USMLE Step 1 Web Prep — Genetic Diagnosis and Gene Therapy
387475 >>> 00:00:00 

SLIDE 1 of 14 
Chapter 6 
Genetic Diagnosis and Gene Therapy 
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Genetic Diagnosis 
  Direct diagnosis – mutation itself is examined 
  Indirect diagnosis – linked markers are used to infer whether the individual has inherited the chromosome segment containing the disease-causing mutation 
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Genetic Diagnosis 
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Indirect Genetic Diagnosis 
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Direct Genetic Diagnosis 
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Gene Therapy 
  Somatic cell gene therapy – attempts to correct effect of disease-causing mutation in a patient (OK for Humans)
  Germline gene therapy – alteration of the germline DNA with resulting transmission of the alteration to offspring (Not for Humans) 
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Gene Therapy (Somatic Cell) 
· Gene Replacement Therapy 
Replace something that is missing 
(For loss of function mutations) 
· Gene Blocking Therapy 
Stop something from working 
(For gain of function mutations) 
(e.g. Oncogenes, Viral genes) 
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Gene-Blocking Therapy 
  Antisense therapy: oligonucleotide is created whose DNA sequence is complementary to that of the mRNA of the mutated DNA sequence. This blocks translation into the abnormal product 
  Ribozyme therapy: engineer enzymes to cleave the mutant mRNA sequence preventing translation 
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Examples of Somatic Cell Therapy 
  SCID (adenosine deaminase deficiency): partially successful treatment 
  SCID (interleukin receptor mutation): retroviruses used to introduce receptor genes (Completely successful) 
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Germline Gene Therapy 
  Not for humans
  Transgenic animals and plants
  Knock-out mice 




