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Exploring Precision Medicine

• Chapter 1: What’s the Right Medicine?
• Chapter 2: Is My Sense of Taste Controlled by my Genes?
• Chapter 3: Exploring Our DNA
• Chapter 4: How Is DNA Sequenced, and What Can We Learn?
• Chapter 5: Restriction Enzyme Digestion of TAS2R38 PCR Products
• Chapter 6: Gel Electrophoresis and Genotyping
• Chapter 7: SNPs and Drug Metabolism
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Chapter 1: What’s the right medicine?
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How and why are people 
different?
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Are there differences 
you can’t see?
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Read the Overview
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Video and discussion: What is precision medicine?

Personalized Medicine: The Science Behind Genomics

Connect with a specialist: http://bit.ly/2tRr2jf
Learn more about our Genomics Program: http://bit.ly/27Eb8Fw

It's treatment just for you, based on your DNA. Genomic medicine is giving hope to patients and families at Nationwide Children's Hospital and across the world.

VIDEO LINK

http://www.youtube.com/watch?v=Ie6CMipoSUQ
https://youtu.be/Ie6CMipoSUQ
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Are all medicines equally 
effective for everyone?
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Read the Introduction to Chapter 1, then complete RM 1.1
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• Which traits were controlled only by genetics?

• What traits were controlled solely by the environment?

• Were any traits influenced by both genetics and environment?

Discussion: RM 1.1
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• How the body looks and works: most likely genetic

• How people behave: most likely environmental (due to 
experiences)

• Inherited traits can be influenced by the environment

– Adult height has a genetic component (birth parents’ heights) and an 
environmental component (nutrition, infections, etc.)

What influences a trait? Can you think of rules? 
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Can you think of traits people might have that are related 
to their health?

Trait related to health Controlled by 

genetics only

Controlled by the 

environment only

Controlled by both
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Answer the questions on RM 1.2.

Read “Diversity and Inclusion in Clinical Trials”
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• Why are clinical trials important?

• What are some factors that can influence an individual’s risk of 
developing a disease?

• What group was studied almost exclusively in past clinical trials, and 
why is that problematic?

Discussion: “Including Diverse Populations in Medical Studies”
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• Why is racial and ethnic diversity important in clinical trials?

• What steps has the NIH been taking to increase the percentage of 
women and minorities in clinical trials?

– How effective have these changes been so far?

• Describe some barriers to participation in clinical trials by minorities. 

– Provide some historical examples that might explain some of these 
barriers.

Discussion: “Including Diverse Populations in Medical 
Studies” (continued)



1.15

Discussion: “Including Diverse Populations in Medical Studies,” 
continued

• What other forms of diversity might be important to consider 
in clinical trials?

• What are the dangers of combining data for large categories of 
minorities?
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Slide 1.14
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Reading: “Balancing Prevention and Risk”

Use the data tables after the reading to 
answer the questions on RM 1.3
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Age: 64

Race: Mixed-race (Black and White). 

Family history: Her father (Black) had heart 
disease and diabetes, and his ancestry was West 
African. Her mom (White) had high cholesterol 
and metabolic syndrome, and her ancestry was 
European (British Isles).

Health conditions: Metabolic syndrome, arthritis, 
glaucoma, angina, high cholesterol

Review: Renee Jackson’s medical history
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How Plavix works

1.19
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• Ms. Jackson wants to know why Dr. Silva 
has asked her questions about her 
family history, including her race and 
medical history.

• If you are Dr. Silva, what do you tell her 
about genetic variation in the 
expression of the CYP2C19 gene and 
how that might affect treatment 
recommendations?

Discussion: “Balancing Prevention and Risk”
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• Although Dr. Silva doesn’t know Ms. Jackson’s genotype yet, if she 
reviews her medical history, she can estimate Ms. Jackson’s risk of 
adverse events from PCI (angioplasty) based on her racial background. 

• What is the frequency of likely intermediate, intermediate, likely 
poor, and poor metabolizers of clopidogrel in African Americans?

• How about for people of European ancestry (this includes White 
Americans)? 

Discussion: “Balancing Prevention and Risk,” continued
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Discussion: “Balancing Prevention and Risk,” continued

Phenotype African-Americans Europeans

Likely intermediate 0.02779 0.00112

Intermediate 0.31399 0.26109

Likely poor 0.00709 0.00020

Poor 0.04051 0.02388

Total 0.38938 0.28629

Due to the higher likelihood of poor/intermediate metabolizer alleles in African Americans, 
Ms. Jackson may be at higher risk of adverse outcomes than if both her parents were of 
White background.

Phenotype frequency: metabolism of clopidogrel
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• What is the most common (highest frequency) CYP2C19 phenotype 
among African Americans? 

• How about people of European ancestry?

• What does this suggest for people who are multiracial like Ms. 
Jackson?

Discussion: “Balancing Prevention and Risk,” continued
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• If Ms. Jackson is heterozygous for an allele of CYP2C19 that does 
not produce any functional protein the gene encodes (a so-called 
“no function” allele), what is her predicted phenotype? 

• What if she is homozygous for that no-function allele? 

• What might happen to Ms. Jackson if Dr. Silva treats her with 
clopidogrel, but she is a poor metabolizer?

• What options does Dr. Silva have for alternative treatments?

Discussion: “Balancing Prevention and Risk,” continued


	Slide 1: Exploring Precision Medicine
	Slide 2: Chapter 1: What’s the right medicine?
	Slide 3: How and why are people different?
	Slide 4: Are there differences you can’t see?
	Slide 5: Read the Overview
	Slide 6: Video and discussion: What is precision medicine?
	Slide 7: Are all medicines equally effective for everyone?
	Slide 8: Read the Introduction to Chapter 1, then complete RM 1.1
	Slide 9: Discussion: RM 1.1
	Slide 10: What influences a trait? Can you think of rules? 
	Slide 11: Can you think of traits people might have that are related to their health?
	Slide 12: Read “Diversity and Inclusion in Clinical Trials”
	Slide 13: Discussion: “Including Diverse Populations in Medical Studies”
	Slide 14: Discussion: “Including Diverse Populations in Medical Studies” (continued)
	Slide 15: Discussion: “Including Diverse Populations in Medical Studies,” continued
	Slide 16: Slide 1.14
	Slide 17: Reading: “Balancing Prevention and Risk”
	Slide 18: Review: Renee Jackson’s medical history
	Slide 19: How Plavix works
	Slide 20: Discussion: “Balancing Prevention and Risk”
	Slide 21: Discussion: “Balancing Prevention and Risk,” continued
	Slide 22: Discussion: “Balancing Prevention and Risk,” continued
	Slide 23: Discussion: “Balancing Prevention and Risk,” continued
	Slide 24: Discussion: “Balancing Prevention and Risk,” continued

