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 6: Gel Electrophoresis and Genotyping
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Video: What Is Gel Electrophoresis?

2
What is Gel Electrophoresis?
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http://www.youtube.com/watch?v=GUXKQBknYQo
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Load and run your gels following the lab directions
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Reading: “Genes Give Africans a Better Sense of Taste”

NewScientist o) (=

News Features Newslefters Podcasts Video Comment Culture Crosswords | This week's magszion
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Answer the questions on
G;nesgiveAh'icansabettersenseof RM 6.1 for CIaSS diSCUSSiOn

taste

By Ewen Callawxy

5 2 January 2009
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Some put forward France's decadent sauces or Spain’s creative tapas as evidence of
Europeans’ delicate taste for food, while Asian gourmands would sing the praises of sushl

But they might all b ong. New t (R sts that Africans have more sensitlve
palates than Europeans and Asians - at least for bitter tastes,

A survey of numerous African populations In Kenya and Cameroen found a striking amount
of diversity in a gene responsible for sensing bitter tastes
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Discussion: “Genes Give Africans a Better Sense of Taste”

« How were Kenyans’ and Cameroonians’ TAS2R38 genes different from those of
Europeans and Asians?

— They had additional genetic variants.

* One scientist speculated that iodine might play a role in natural selection of this gene.
What did they suggest?

— Maybe access to iodine protected the thyroid from toxic compounds in bitter
foods?

 What is another reason that Africans have more genetic diversity than Europeans?
— Human migration from Africa to Asia caused a genetic “bottleneck.”
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Once you have your gel image, complete RM 6.2.

GEL ELECTROPHORESIS OF TAS2R38
RECORDING SHEET

) on your gel on the tempiate telow. Based on these results, what is youwr
your PTC tasting phenotype?
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Discussion: Your Taster Genotype

- Did your genotype and phenotype match?

If not, where could experimental error have occurred?

AMGEN Biotech Experience

Scientific Discovery for the blassroom




Did your phenotype and genotype match?

Phenotype: PTC taster Genotype: TAS2R38
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Based on your gel, what do you think the C+ genotype is?

. Heterozygous (weak taster)
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An example of various taster genotypes

Homozygous nontaster:
1 band (240 bp)

300 bp—
200 bp = = s
100 bp—> = -_—__,——- Heterozygous weak taster: 3 bands
— — (44 bp, 196 bp, 240 bp)
- - . o e = v
. - . == - Homozygous strong taster: 2 bands
- .9 — (44 bp, 196 bp)
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Were your phenotype and genotype perfect matches?

How did your rate broccoli bitterness? |
Did that match your PTC taste test? g, |
- Did that match your TAS2R38 genotype? |
Did you find PTC bitter, but not broccoli? Why?
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Extend Your Findings to Precision Medicine

- PTC taste testing is not really medically relevant . . .

« ...but can you name some other genetic tests which are important
to patient health?
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Hypothesize: What use are bitter-taste receptors?

Why do you think genes encoding receptors like TAS2R38 would have
persisted through human evolution?
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Carry out the activity

({}

FOR ROMEWORK

ACTIVITY: Restriction Digestion and SNP Genotyping
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an angoplasty—to treat chest pale bebieved to be caused by blocked aneries, Patients ke Ms
Jackacn are typicaly prescribed antiplatelet therapy 1o prevent ood clotting rom the rocedure
wiich might otherwise lead 1o wn iscreavend ridk of hesrt sttack and stroke. One commenly
prescobed medication for this is dopidogrel, which reduces Blood chots by wopping platelets fross

Cunping

Pharmaragensmics is B soencs of undentandng how indhidualy’ genatypes infhuence ther
repones to meskeations, Due 1o decades of pharmacogenamics resserch, soientists mow tnow thal
varation in ¢ oytechrome PASO gene, called CYPC1S, cun put patients ot addtional rak for
compications when dogldogre! is prescribed. Ths & decause the cytoctoome P450 tamily of
enrymes woeks in the byver to process medcations, which then pass into the bioadstream where
they can st on specfic drug targeiy

Curtain sfleles of CYPRCLS roduce the efficacy of this process, tosuting & much Sower levels of
active antiplatelet medicotion o the bloodsiresm, and therelore an Increased risk of continued
Slood chotting during madorl procedures, If My, Jacksan carnes particitar aliebes of CYP2C19, she
can st have the PO bt minst Be prescribied & dlferent antiphilobt medication Lo maimize her rhk
of heart attachk or stroke from the angioplasty
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Restriction Digestion and SNP Genotyping”

leproduciile Master

Restriction Digestion and Genotyping

SNPs of the CYP2C19 Gene and Their Effects on Gene Function

Record answers on RM 6.3

Cuts 4 "“d-ihl‘.
Pocitien
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An Example of Various Taster Genotypes
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