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What’s the Right Medicine?

Is My Sense of Taste Controlled by my Genes?
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Chapter 5: Restriction enzyme digestion of TAS2R38
PCR products
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Sample Sequence
Our Own DNA Analysis
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UNDERSTANDING PRECISION MEDICINE
In this module, we explore the genetics of the ability to taste bitter
substances. It turns out that even small differences in our DNA—our
genotype—can lead to major differences in traits—our phenotype.
All of our genes have such individual differences, and some lead to
changes in medically important traits. Advances in DNA sequencing
and bioinformatics have made it much easier to discover these
differences. Similarly, understanding how each of us metabolizes
medications differently allows doctors to practice precision

medicine—medicine based on each individual's genotype.
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We have amplified part of our TAS2R38 DNA

« We know our phenotypes now

« How can we distinguish between taster and
nontaster alleles?

» Use restriction digestion and gel
electrophoresis!
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Video: Restriction enzymes in DNA testing

Normal
B-globin DNA

Mzl can cut

Sickle Cell
B-globin DNA
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http://www.youtube.com/watch?v=sR4cSHsVlGw

Discussion: genotyping sickle cell anemia

- How did scientists isolate the patient’s B-hemoglobin DNA?
— PCR of genomic DNA, with primers specific to the human hemoglobin
B gene
* Which restriction enzyme cuts normal B-globin DNA, but not the
sickle cell allele?
—  Mstll
 What was the patient’s genotype, and how could you tell?
— They are a carrier (heterozygous) because their restriction digest
produced 3 bands
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Activity: Which restriction enz

Sequence Extractor
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Sequence Extractor - Results

Length: 1002 bp.

[ « Mouse over dems on the map o view addonal information. Click on two restriction sites or two
D I S c u s s o R M 5 1 compatiblo PCR primars to ganerate a product (requires JavaScript)
[ ] [ ]
RestStare

PCHStare

Outside of PCR-amplified region

Dde!l
+ Forward primer+————144  HbolI

»
Restriction enzyme thomplementary strand segquence
cut site “u...;: Amino acid translation
Hpa
DdeI MspI Ddel Alul
CVLLCLS I BRLP?LEOGLLPIL SAZIOQODL TN
ATTGTGTGCTGC TG TETC TCAGCATCAGCCGGCTTTTCC TG ATGEAC TGC TG TTCC TGAGTGC TATCCAGCTTACCCAL
" *220

>
Input DNA sequence M3 297..Reverse primer

730 % 5 8 B P L . B0 K 2. Q0. A'2F 2 B E N R:Z A DO AN &
TTCCAGAAGTTGAGTGAACCACTGAACCACAGCTACCAAGCCATCATCATGCTATGGATGATTGCARCCAMGCCAMCCT

250 “260 *270 t280 "290 ~300 “310

AR ACTTGGTGALTYG COATGGT GTAGYAGTA TACCTACTAACCTITOGCT:

S0 primer
—-!;0 Outside of PCR-amplified region
Dde!l 3

N L A ACL 81
CTGGCTTGCTGLCTGOCTCA

330
CAQCGAACCACGIACCOART
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Discuss: RM 5.1 (continued)

* How long is the fragment you amplified?
240 bp

* At what position should you cut to differentiate between tasters
and nontasters?

The SNP at position 145

* Which restriction enzyme did you choose to do the job?
Haelll
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Discuss: RM 5.1 (continued)

*  Whose DNA is cut by Haelll? Bitter taster or nontaster?

Bitter taster

* What length would the cut fragments of the PCR _ammm

240-bp DNA be? <“Trr e Not Cut
Haelll Digest

196 bp and 44 bp iy g \

* How could a person end up with both alleles?
They would inherit one from their biological 44 bp
father and one from their biological mother Hat s

What length fragments would you expect after Haelll
digestion of a PCR from a heterozygote?

All 3 lengths: 240 bp, 196 bp, and 44 bp
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Discuss: RM 5.1 (continued)

What are the possible phenotypes for PTC tasting?

Copy 1: Copy 2:
Phenotype Genotype Cut or Cut or DNA fragment length
uncut? uncut?
PCR _comm
44 bp 196 bp 240 bp <TIT
Haelll Digest
ae
TT cut cut X X g ~
weak taster ‘
Tt cut uncut X X X
nontaster tt uncut uncut X Haclll Cuts
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Predict the outcomes

Homozygous Heterozygous Homozygous
nontaster  weak taster tastor

IS} SS— S S

Ladder Uncut

240 bp 240 bp 240 bp
] G
195 bp
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Why would a heterozygous “weak” taster have 3 bands
on a gel?

* One allele is from a nontaster and is not cut by the restriction digest

 The other allele from a taster is cut into two pieces by the
restriction digest

* OQutcome: 3 fragments of DNA
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How is our analysis of TAS2R38 similar to the B globin
example?
 DNA sequences of alleles differ

» Researchers look for restriction enzymes which cut one allele but
not the other

» Different cuts = different size fragments on a gel

* Can be used for genotyping
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Read the lab intro “Restriction Digest and Gel Electrophoresis of

TAS2R38”
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Set up your restriction digest

RESTRICTION DIGEST OF TAS2R38 PCR PROCEDURE
PRODUCTS

MATERIALS
For each student:

Apar of ghoves

W
&

few wrnd boe bucket

WA £ Haei
restrctize dgeat

{0 Tt COnaRTNg
A ennyree

Orv-mu $10p point: Store your digest reaction at
=20°C until 4 &clnmmulf lab. Centrifuge
the reaction v before ing Into a gel

For the class:
el o Thenrocycer
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