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Introduction

Explore the relationship between genotype and phenotype using Phenylthiocarbamide (PTC). Some think PTC
tastes bitter, while others find it tasteless. The ability to taste PTC has been linked to variations in a taste receptor
gene. In this workshop, you will learn to use PCR to distinguish between PTC alleles. Receive a flash drive/ entry
in a T-shirt drawing..
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SINGLE NUCLEOTIDE POLYMORPHISMS (SNPS)

Single Nucleotide Polymorphisms (SNPs) are DNA sequence variations that occur in
the genome sequence when a single nucleotide is altered. The genetic code is speci-
fied by the four nucleotide letters: A (Adenine), C (Cytosine), T (Thymine), and G
(Guanine). SNP occurs when a single nucleotide, such as a T, replaces one of the other
three nucleotides A, G, or C (Figure 1). Each person has many SNPs that together cre-
ate a unique DNA fingerprint profile for that individual.

SNPs may fall within any region of the genome - the coding sequences of genes,

the non-coding sequences of genes, or regions in-between genes (the intergenic
regions). When an SNP falls within a coding sequence, that alteration may not nec-
essarily change the amino acid sequence of the subsequent protein produced due

to degeneracy of the genetic code. On the other hand, SNPs that do not fall into a
coding sequence may still affect that region of DNA in such a way by inducing gene
splicing, transcription factor binding, or by altering the sequence of non-coding RNA.

Variations in our DNA sequences can affect many aspects of human physiology - how
we develop diseases, respond to pathogens, process chemicals, drugs, and many
more. For example, sickle cell anaemia is caused by a single nucleotide mutation in
the B-globin chain of hemoglobin. This, in turn, causes the hydrophilic amino acid
glutamic acid to be replaced with the hydrophobic amino acid valine, thus alter-

ing the shape of the blood cells. Instead of having the usual disc-like shape that is

Figure 1: Single Nucleotide flexible, enabling them the pass even the smallest blood vessels, sickle cells are long
Polymorphism (SNP) occurs at a “sickle-shaped” red blood cells that block the flow of blood through the blood ves-
single base-pair location (C/T). sels. Sickle cells can lead to various complications, including acute chest syndrome,

organ damage, gallstone, and stroke.

VISIT www.edvotek.com for complete experiment details & free student protocols.
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THE BITTER TASTE AND THE BITTER COMPOUND PHENYLTHIOCARBAMIDE (PTC)

Individuals vary greatly in their sensitivity to the bitter compound Phenylthiocarbamide (PTC). This is one of the best-
known genetic traits in the human population and has been a popular teaching tool for

genetic inheritance. In this experiment, we examine variable regions to distinguish differ-

ences in individuals by identifying two different forms (alleles) of a gene related to one’s HN S

ability to taste PTC (Figure 2). 2 \f
NH

The famous European geneticist Professor Ed V. Otek, tested his rather large genetics class

of students for the ability to taste PTC. He discovered that this gene has two alleles: the

dominant allele (T), which confers the ability to taste PTC, and the recessive non-taster al-

lele (t). A person inherits one copy of the gene from each of his / her parents. The combi-

nation of these different alleles within an individual is referred to as a genotype, which Figure 2:

in turn dictates the phenotype: in this case, whether an individual is a “taster” or “non The structure of PTC.
taster.” PTC-tasters have one of two possible genotypes; either they are homozygous

dominant and have two copies of the taster allele (TT), or they are heterozygous and have

one taster allele and one non-taster allele (Tt). “Non-tasters” are homozygous recessive and have two copies of the
non-taster allele (tt). Within the general population, about 70% of the people tested can taste PTC, whereas the other
30% cannot.

THE PTC SENSITIVITY GENE - TAS2R38

Studies show that there is an inherited component that effects how people taste PTC. In 2003, more than 70 years after
its original discovery, the gene responsible for PTC sensitivity, TAS2R38, was identified. Analysis of SNPs within the cod-
ing region of TAS2R38 revealed that PTC taster and non-taster alleles differ in 3 amino acids. There are two common
forms (or alleles) of the PTC gene: a dominant tasting allele and a recessive non-tasting allele. The shape of the recep-
tor protein determines how strongly it can bind to PTC. Since all people have two copies of every gene, combinations of
the alleles determine whether someone finds PTC intensely bitter, somewhat bitter, or tasteless.

As discussed earlier, there are 3 positions within the gene that control the ability to taste PTC (as shown in table below).

Nucleotide Change in Nucleotide Change in Codon Change in Amino Acid
Position (Nontaster > Taster) (Nontaster > Taster) (Nontaster > Taster)
145 G >C GCA > CCA Alanine > Proline
785 T>C GIm > GCT Valine > Alanine
886 A>G ATC > GIC Valine > Isoleucine

Table I - Relationship of Variations at Specific locations in TAS2R38 gene and Ability to Taste PCR.

RESTRICTION ENZYME DIGESTION

Restriction enzymes are endonucleases which catalyze the cleavage of the phosphate bonds within both strands of
DNA. The distinguishing feature of restriction enzymes is that they only cut at very specific sequences of bases. A single
base change in the recognition results in the inability of the restriction enzyme to cut the DNA at that sequence loca-
tion. Differences in the sequence of DNA at that specific location can be quickly identified using restriction enzyme
digestion.

A restriction enzyme requires a specific double-stranded recognition sequence of nucleotide bases to cut DNA. Recogni-
tion sites are usually 4 to 8 base pairs in length. Cleavage occurs within or near the site. Recognition sites are frequently
symmetrical, i.e., both DNA strands in the site have the same base sequence when read 5’ to 3'. Such sequences are
called palindromes.

CONTACT US?  CALL 1.800.EDVOTEK + Fax 202-370-1501 - email info@edvotek.com
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Homozygous Taster (TT)

Heterozygous Taster (Tt)

Non-Taster (tt)

v

Extraction of DNA
from Buccal cells

PCR Amplification of

v

Extraction of DNA
from Buccal cells

PCR Amplification of

v

Extraction of DNA
from Buccal cells

PCR Amplification of

PTC region PTC region PTC region
GGCGGCCACT GGCGGGCACT GGCGGGCACT

PCR Product 221 bp

Hae 11l Restriction Digest

PCR Product 221 bp

Hae Il Restriction Digest

PCR Product 221 bp

Hae Il Restriction Digest

GGCGG CCACT GGCGG CCACT GGCGGGCACT
. ) |
Flgure_3_' Agarose Gel Electrophoresis Agarose Gel Electrophoresis Agarose Gel Electrophoresis
Determining PTC
Genotype 44 bp Fragment 44 bp Fragment 221 bp Fragment

177 bp Fragment

177 bp Fragment

(remains uncut)

EDVOTEK® WORKSHOP

221 bp Fragment

Lane 1 Lane2 Lane3
m [  w PTC TASTER:

Homozygous Taster (TT) = sizes of 177 & 44 bp

Heterozygous Taster (Tt) = 1 allele remains uncut at 221bp while

the other allele cuts and generates fragments of 177 bp and 44 bp.

221 bp Fragment
177 bp Fragment

PTC NON-TASTER:

44bp fragment Homozygous recessive (tt) = remains uncut at 221 bp

Consider the recognition site and cleavage pattern of EcoRl and Haelll below. The cleavage positions are indicated by
arrows. Digestion with EcoRI produces asymmetric “sticky ends”, whereas Haelll restriction enzyme cleavage produces
“blunt’ ends.

Cleavage pattern of EcoRl:
!
5'-GAATTC-3' Eco R
3’-CTTAAG-5' Digestion
1

5'-G
3'-CTTAA

AATTC-3'
G-5'
Cleavage pattern of Haelll:

5-GG and CC-3’
3’-CC and GG-5'

5-GG|CC-3’
3'-CC [GG-5’

In the example of the PTC gene, Haelll only cuts the taster allele (5'-GGCGGCCACT-3’). The polymorphism present in the
non- taster allele (5'-GGCGGGCACT-3’) changes a single base change in the restriction enzyme recognition site, so Haelll
can not digest non-taster DNA.

THE POLYMERASE CHAIN REACTION (PCR)

The PCR reaction is a DNA amplification technique that revolutionized almost all aspects of biological research. The pro-
cedure was invented by Dr. Kary Mullis while at Cetus Corporation in 1984. Dr. Mullis was awarded a Nobel Prize for his
work in 1994. PCR amplification can produce millions of copies from a small quantity of DNA. The enormous utility of PCR
is based on its procedural simplicity and specificity. Since the first application of PCR to diagnose sickle cell anemia, a large
number of amplifications have successfully been developed. PCR has made amplification of DNA an effective alternative
to cloning. It is currently routinely used in forensics, paternity/kinship testing, and the identification of human remains.

VISIT www.edvotek.com for complete experiment details & free student protocols.
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In preparation for PCR amplification, a set of two DNA “primers” are designed to target a specific region of the genomic
sequence containing the gene of interest. The primers are two synthetic oligonucleotides typically 15-30 base pairs in
length that are synthesized so that they correspond to the start and end of a specific region of the DNA sequence to be
amplified. In this experiment, the template DNA is from individuals who show differences in their ability to taste PTC. The
extracted DNA is called the “template.” Freshly isolated DNA from biological sources will yield the best amplification.
DNA extracted from stored specimens may be degraded and therefore less suitable for amplification.

In addition to the two primers, the four deoxynucleotides (dATP, dCTP, dGTP, and dTTP) that are the precursors building
blocks of DNA and a thermally stable DNA polymerase are required. The most commonly used DNA polymerase is the
enzyme Taq polymerase, which is purified from the thermophilic bacterium Thermus aquaticus that inhabits hot springs.
This enzyme is stable at near-boiling temperatures.

The PCR process requires a sequential heating and cooling cycle of the mixture at three different temperatures. It is ef-
ficiently performed in a thermal cycler, an instrument that is programmed to rapidly heat, cool, and maintain samples at
designated temperatures for varying amounts of time.

In the first step of the PCR reaction the mixture is heated to near boiling (94°C),to allow the two complementary DNA
strands to be denatured. This step, known as “denaturation,” disrupts the hydrogen bonds between the strands and
causes the complete separation of the two DNA strands. In the second PCR step, the sample is cooled to a temperature
in the range of 45°C - 65°C. In this step, known as “annealing,” the two primers, which are present in great excess to the
separated DNA template strands, bind to their target complements. In the third step, known as “extension” (also called
DNA synthesis), the temperature is raised to an intermediate value (usually 72°C). At this temperature the Taq polymerase
is maximally functional. It adds the precursor nucleotides to the primers to complete the synthesis of the new complemen-
tary strands based on the traditional Watson-Crick base pairing. These three steps--denaturation, annealing, and extension
constitute one PCR “cycle.” Each cycle doubles the amount of the target DNA. Calculated mathematically, if the cycle is
repeated n times the number of copies will be an exponential enlargement of 2". For example, ten cycles will produce 210
or 1,048,576 copies. The PCR process is typically repeated for 20-40 cycles, theoretically amplifying the target sequence
to millions of copies. In practice, however, the amount of product often reaches a maximum after about 35 cycles. This is
due to the depletion of reaction components and loss of Tag polymerase activity. The exact temperature and incubation
time required for each of the three steps depends upon several factors, including the length of the DNA target and the
Guanine /Cytosine (GC) content of the primer/ target.

One common problem that occurs during PCR is the production of unwanted amplification products. This may be due to
contamination of the sample or nonspecific annealing (to the wrong segment). If this were to occur in an early cycle, the
incorrect copy will also be amplified. To reduce contamination, autoclaved tubes and pipet tips, as well as sterile water
should be used. Gloves should always be worn when performing PCR. Minimizing the concentration of the primers may
curtail the production of unwanted PCR due to nonspecific annealing. Another common technique is a “hot start” step,
in which the PCR reagents are introduced in the reaction only after the DNA is fully denatured at 94°C.

In this experiment, the students will use the PCR-RFLP method to examine the presence of the polymorphism. Students
will use the PCR to amplify the polymorphic region of the TAS2R38 gene. The amplified DNA will be digested with the
restriction enzyme Haelll to determine their genotype at position 145, which correlates with the ability to taste PTC.
Agarose gel electrophoresis of the restriction-digested PCR products will reveal the 2 alleles of the TAS2R38 gene, indi-
cating whether a student is homozygous or heterozygous for the taster phenotype. In the final module, students will
test their ability to taste the bitter PTC and correlate their genotype with their phenotype.

CONTACT US?  CALL 1.800.EDVOTEK + Fax 202-370-1501 - email info@edvotek.com
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Figure 4: The Polymerase Chain Reaction (PCR) - Three Cycles
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VISIT www.edvotek.com for complete experiment details & free student protocols.
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Experiment Overview

LABORATORY SAFETY DNA Extraction
1. Gloves and goggles should be worn routinely as good laboratory *
practice.
2. Exercise extreme caution when working with equipment which is
used in conjunction with the heating and/or melting of reagents. PCR
3. DO NOT MOUTH PIPET REAGENTS - USE PIPET PUMPS.
4. Exercise caution when using any electrical equipment in the laboratory. *

e  Turn off power and then unplug the equipment when not in use.

e  Electrical current from the power source is automatically disrupted when the Restriction Digest
electrophoresis cover is removed from the apparatus on all EDVOTEK models.
However, exercise caution when working with electrophoresis equipment. *
After electrophoresis is completed, turn off the power, then unplug the power

source before disconnecting the leads and removing the cover.

5. EDVOTEK injection-molded electrophoresis units do not have glued junctions that

can develop potential leaks. However, in the unlikely event that a leak develops in Electrophoresis
any electrophoresis apparatus you are using, IMMEDIATELY SHUT OFF POWER. Do
not use the apparatus. *

6. Always wash hands thoroughly with soap and water after handling reagents or
biological materials in the laboratory.

Staining
GEL SPECIFICATIONS
This experiment requires a gel with the following specifications: +
Recommended Gel Size: 7x7cmor7x 14 cm
Number of Samples Wells: 6
Placement of the Well-former Template:  First set of notches PTC Testing
Gel Concentration Required: 2.0%
Online R
NliNe Kesovurces
Here at EDVOTEK®, we've created Quick Guide ' . .
manuals, FREE for you to download off our web- ' www.edvotek.com/Quick-Guides
site. We have also filmed several Instructional )
Videos that show step-by-step procedures. We
hope you take advantage of these resources and
enjoy teaching and learning with EDVOTEK®! '\'e(h WWW youtube CO[TI/EdVOtEk"]C

video

CONTACT US?  CALL 1.800.EDVOTEK + Fax 202-370-1501 - email info@edvotek.com
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Overview of PreLab Preparation

EDVOTEK® WORKSHOP

This section outlines the recommended prelab preparations and approximate time requirement to complete each

prelab activity.

( Preparation For:

What to do:

When:

Time Requireb

Prepare and aliquot

Up to one day before performing the

Determination of
kBitter Tasting Ability

Control taste strips

! . 30 min.
various reagents experiment.
Module I: Prepare and aliquot IMPORTANT: Prepare the Lysis buffer no more )
Isolation of DNA Lysis Buffer than one hour before performing the experiment. 15 min.
from Cheek Cells
Equilibrate waterbaths (?]ne hour.before performing 5 min.
at 55° C and boiling. the experiment.
Prepare and.aliquot various One day to 30 min. before performing .
Module II: reagents (Primer, DNA the experiment. 30 min.
Amplification of template, ladder, etc.)
the PTC Region
One hour before performing .
Program Thermal Cycler the experiment, 15 min.
Aliquot Gel Loading Buffer One day to 30 min. before performing .
a g the experiment. 15 min.
Modulle.lll: . Prepare and aliquot Haelll IMPO_RT.ANT: Prepare the diluted Haelll '
Restriction Digest of Restriction enzyme Restriction Enzyme no more than one hour 15 min.
the PTC PCR Product before performing the experiment.
Equilibrate waterbath at 37° C One hour before performing 15 min
the experiment. :
Module IV: Separation Prepare diluted TBE buffer
of DNA Fragments by
Electrophoresis Prepare molten agarose Up to one day before performing 45 min
and pour gel the experiment. '
Aliquot 100bp ladder
Module V: Prepare staining The class period or overnight after the 10 min.
Staining Agarose Gels components dlass period.
Module VI: Distribute PTC taste strips and The class period 5 min.

VISIT www.edvotek.com for complete experiment details & free student protocols.
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Separation of Digested Products by
Agarose Gel Electrophoresis

1. &J‘ =N - 3, 1:00 ~\
‘b H IMPORTANT:
Concentrated ﬁ Distilled In this experiment, students
buffer watec will perform Agarose Gel
—

Electrophoresis twice:

Caution! Flask will ke HOT!
aoion: Task Wil e e Once for Undigested PCR Products

(requiring one 7 x 7 cm gel per
group).

e Once for Haelll Digested PCR
Products (requiring one 7 x 14 cm
gel per group).

Each gel can be shared by 4 stu-
dents. Place well-former templates
(combs) in the first set of notches.

If you are unfamiliar with agarose
gel prep and electrophoresis,
detailed instructions and helpful
resources are available at
www.edvotek.com

. J

1. DILUTE concentrated (50X) buffer with distilled water to create 1X buffer (see
Table A).

2. MiIX agarose powder with 1X buffer in a 250 ml flask (see Table B, page 10).

3. DISSOLVE agarose powder by boiling the solution. MICROWAVE the solution
on high for 1 minute. Carefully REMOVE the flask from the microwave and
MIX by swirling the flask. Continue to HEAT the solution in 15-second bursts
until the agarose is completely dissolved (the solution should be clear like wa-
ter).

4. COOL agarose to 60° C with careful swirling to promote even dissipation of
heat.

5. While agarose is cooling, SEAL the ends of the gel-casting tray with the rubber end caps. PLACE the
well template (comb) in the appropriate notch.

6. POUR the cooled agarose solution into the prepared gel-casting tray. The gel should thoroughly so-
lidify within 20 minutes. The gel will stiffen

Wear gloves
and safety goggles
J

7 :::,:;;:: r:: dli;spirz:zp:;:‘;_a.;a::?;:_lﬁes' TQAHQ 1x €lectrophoresis Buffer (Chamber Buffer)
ticular care when removing the comb to e Total Volome o COAE“(U‘HO'\D;dﬂ'“Qd
prevent damage to the wells. Model # Required BufFer Water

M6+ 300 ml 6 ml 294 ml
M12 400 ml 8 ml 392 ml
M36 1000 ml 20 ml 980 ml

CONTACT US?

CALL 1.800.EDVOTEK -

Fax 202-370-1501

- email info@edvotek.com
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Separation of Digested Products by
Agarose Gel Electrophoresis

4 )
Reminder:

Before loading the samples,
make sure the gel is properly
oriented in the apparatus
chamber.

. J

1X Diluted
Buffer

Wear gloves
and safety goggles
J

8. PLACE gel (on the tray) into electrophoresis chamber. COVER the gel with 1X electrophoresis buffer (See
Table B for recommended volumes). The gel should be completely submerged.

9. LOAD the entire sample (30 pL) into the well. RECORD the position of the samples in Table 1, below.

10. PLACE safety cover. CHECK that the gel is properly oriented. Remember, the DNA samples will migrate
toward the positive (red) electrode.

11. CONNECT leads to the power source and PERFORM electrophoresis (See Table C for time and voltage
guidelines).

12. After electrophoresis is complete, REMOVE the gel and casting tray from the electrophoresis chamber
and proceed to STAINING the agarose gel.

Table . . ( \
B I'\leldUQl Z.OA Lane LOJOQ SaMp e Name
UltraSpec-Agarose™ Gel 1 A EdvoQuick™ DNA Ladder
SI'ZQ.OF Gel 1X Dilluted Amt of 2 B UndlgeSted DNA
Castingtray | Buffer ¥ Agacose 3 C Student 1 Digested DNA Sample
TxTem 25 ml 0.50 g 4 D Student 2 Digested DNA Sample
Tx14 em 50 ml 1.0 5 E Student 3 Digested DNA Sample
6 F Student 4 Digested DNA Sample
Table . oo
Time and Voltage Guidelines
C (2.0% Agarose Gels)
Time: 7 x 7 em gel Time: 7x 14 cm gel
Volts ~4.0 cm migration ~6.5 cm migration
125 30 min. 60 min.
70 60 min, 120 min.
SO 90 min. 150 min.

VISIT www.edvotek.com for complete experiment details & free student protocols.
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Isolation of DNA from Human Cheek Cells

e

1.5ml

1. 2.
=

—

140 pl

— Lysis
v 5 ' 60 Full speed Buffer
= cec. 2 min.

6. . 7. eL1CK 9. SPIN 10. m

55" C or Vortex

80 pl

@ y‘ Supernatant

% -~ M

20 sec,

1. LABEL a 1.5 ml screw top microcentrifuge tube and a cup with your lab group and/or initials.
NOTE: Saline solution MUST be used for cheek cell wash. Sports drinks will inhibit amplification of DNA
by Polymerase Chain Reaction in Module II.

2. RINSE your mouth vigorously for 60 seconds using 10 ml saline solution. EXPEL (STEP 4 )
the solution into cup. If cell pellet size is not
3. SWIRL the cup gently to resuspend the cells. TRANSFER 1.5 ml of solution into large enough, repeat

the labeled tube steps 3 - 4 until you
’ have a large pellet.

4. CENTRIFUGE the cell suspension for 2 minutes at full speed to pellet the cells. For best results, make
POUR off the supernatant, but DO NOT DISTURB THE CELL PELLET! Repeat steps sure your students can
3 and 4 once more. easily see the pellet.

5. RESUSPEND the cheek cells in 140 pl lysis buffer by pipetting up and down or by
vortexing vigorously.

6. CAP the tube and PLACE in a waterbath float. INCUBATE the sample in a 55° C waterbath for 5 min-
utes.

7. MIX the sample by vortexing or by flicking the tube vigorously for 20 seconds.

8. INCUBATE the sample in a 99° C waterbath for 5 minutes. NOTE: Students MUST use screw-cap tubes
when boiling DNA isolation samples.

9. CENTRIFUGE the cellular lysate for 2 minutes at full speed.

10. TRANSFER 80 pl of the supernatant to a clean, labeled microcentrifuge tube. PLACE tube in ice.

11. PROCEED to Module II: Amplification of the PTC Region.

J

OPTIONAL STOPPING POINT:
The extracted DNA may be stored at -20°C for amplification at a later time.

CONTACT US?  CALL 1.800.EDVOTEK + Fax 202-370-1501 - email info@edvotek.com




EDVOTEK® WORKSHOP

“Jybiuiano pinbi| ‘pinbi| yym pasanod

3} Ul Yeos 19| pue |86 8y} J8A0D ‘s)nsal Aj@181dwod aq pinoys |ob asciebe ay|

1898 104 Inoy |, “xoidde ul uonezijensia “J8)BM PaZIUOIaP 10 PaJlsIp JO |W G/

Joy Apeas aq im (9B oy ‘(umop epis  ppe ‘[ob wo / x 7 e UlR)s 0] A} UB9|D

"wa)sAs uoneziensia Jybi spym ‘Aydeibojoyd Joy Apeas  an|q) pinbi ayy Buioey apis uiels ay) yum  ‘|lews e ul |96 au asiawigns A|ejol pue

e 0} |96 ayy Joysuely ‘Aljqisia wnwido Jo4 pue paule)sap ‘paulels mou si (a6 ay | an|g @UIRISEISU| JO pIed e Jeol Ajuag paq s}l wolj (96 asciebe ay} aroway

PCR

ing

i91SeM [eJIWaY) SIZIWIUIW 3 dWI] SaARS - dNjF @uIe}se)su]

(synsal ‘sanuIw

Janaq pjaik |m spowad Jebuoj) Jnoy ue G uey) Jabuoj ou Joy uie)s o} |ab ay)

1se9| Je Joj uielseq “wioge|d Bueys e Mojy 1ob auy Jaaco 0} ybnouas ‘Aei ay)

'spueq U0 ade|d Jo sanuiw may A1aAe Jaulejuod OJul UIE)S ., @N|GUSE|d X] JO |W G/ Inod

‘wa)sAs uoneziensin bl auym  YNQ paulels-jam pue punolbyoeq anjq  sjelbe Ajus isiem pajusip |w 00g-05z ‘Aed) Buluie;s (96 |lews e ul |6 auy) soe|d

e uo |ab ayy suiwexs ‘Ayjigisia lewndo jo4 b e aaey pinoys |ob ‘Buluieysep Jayy  Yum JUIBlUCD Jayjoue o} |ab auy) Jajsuel| pue sano|f Jeam ‘sisaloydoljosie Jauy

SNP Analysis of the PTC Gene Us

\
o
[
o
—
o
—
(=W
—
c
<
o
)
—
%)
(<]
(<]
-
“—
w0
[%)
‘©
—
<Y
©
—
c
(]
E
=
<]
a
>
(<]
]
—
<]
(=9
E
o
(W]
—
o
[
o
L
=
v
-
o
>
©
()
—_
v
>

A

_.ﬂ_w+ac._<< § woy) sso v vieys o pidey B ajdwis - ulejs ,@njgysels

Exploring the Genetics of Taste




SNP Analysis of the PTC Gene Using PCR

Exploring the Genetics of Taste
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CALL 1.800.EDVOTEK - Fax 202-370-1501

CONTACT US?



Exploring the Genetics of Taste: SNP Analysis of the PTC Gene Using PCR EDVOTEK® WORKSHOP

PTC Tasting cxcerpts from EDVO-Kit 345

For this module, each student should receive the following materials:
e PTC Paper
e Control Taste Paper

PROCEDURE:

1. TASTE the Control strip of paper first.
2. TASTE the PTC strip of paper.
3. Compare the taste of the Control and the PTC paper.
¢ Notice what the PTC paper tastes like compared to the Control paper: intensely bitter, somewhat
bitter, or tasteless.
e If you are a taster, the PTC paper strip will be bitter. Non-tasters will not notice a difference be-
tween either strip of paper.

ANALYZE THE RESULTS:
1. Verify the outcome of your bitter tasting ability using the PTC paper with your genotype in the PCR-
RFLP analysis in previous module.

2. Are you a homozygous bitter taster, a heterozygous bitter taster, or a non-taster?

Enter your classroom data in a table as shown below:

Phenotype

Genotype Strong Taster Weak taster Non-taster

TT (homozygous)

Tt (heterozygous)

tt (homozygous)

Watch us on

You (3

youtube.com/Edvotekinc

VISIT www.edvotek.com for complete experiment details & free student protocols.




EDVOTEK® WORKSHOP

Exploring the Genetics of Taste: SNP Analysis of the PTC Gene Using PCR

Experiment Results and Analysis

Lane Sample Genotype Sizes (in bp)
1 EdvoQuick™ DNA Ladder ---- e

2 Undigested DNA - 221

3  Student1 Taster heterozygous 221,177, 44
4  Student 1 Taster homozygous 177, 44

5 Student 1 Non-Taster homozygous 221

6 Student 1 Taster heterozygous 221,177, 44

In the idealized schematic, the relative positions of DNA

fragments are shown but are not depicted to scale.

m (T ()

PTCTASTER:

221 bp Fragment — —

177 bp Fragment | =

44 bp Fragment | e s—

] Homozygous Taster (TT) = sizes of 177 & 44 bp
Heterozygous Taster (Tt) = 1 allele remains uncut at 221bp while
the other allele cuts and generates fragments of 177 bp and 44 bp.

PTC NON-TASTER:
Homozygous recessive (tt) = remains uncut at 221 bp

¢ Homozygous Taster:

Both copies of the gene contained the polymorphism, allowing it to be digested by Haelll.

e Heterozygous Taster:

One copy of the gene contained the polymorphism, allowing it to be digested by Haelll. The other copy of

the gene did not have the restrictio

¢ Homozygous Non-taster:
Neither copy of the gene contained

n site and was not digested

the polymorphism, so Haelll could not digest this DNA.

NOTE: The 221 and 177 bp bands will appear brighter than the 44 bp band.

CONTACT US?  CALL 1.800.EDVOTEK -

Fax 202-370-1501 + email info@edvotek.com




Exploring the Genetics of Taste: SNP Analysis of the PTC Gene Using PCR EDVOTEK® WORKSHOP

Related Products

Cat. #345
Exploring the Genetics of Taste:
SNP Analysis of the PTC Gene Using PCR

For 25 reactions. Single nucleotide polymorphisms (SNPs or “snips”), are the most common type of genetic
variation among people. In this experiment, students identify the presence of the SNP in an amplified seg-
ment of the PTC gene that links detection of the characteristic bitter taste of PTC paper. This set of five modules
includes: (1) extraction of DNA from buccal cells (1) amplifying the segment that contains the polymorphic
nucleotide (Ill) digestion of the amplified fragment with a restriction enzyme that recognizes the SNP (1V)
analysis by gel electrophoresis (V) tasting the PTC paper to confirm the results obtained.

Cat. # 5067
Classroom PCR LabStation™

Supports up to 25 Students

Includes:

6 Cat. #502/504 M12 Complete™ Package

(7x 14 cm Tray & 7 x 7 cm Trays (2)

Cat. #509 DuoSource™ 150 (75/150 V, for 1 or 2 units)

Cat. #590 Variable MicroPipet (5 - 50 pl)

Cat. #534 Piccolo Microcentrifuge

Cat. #541 EdvoCycler™ (25 x 0.2 ml)

Cat. #558 Midrange UV Transilluminator (7.5 x 7.5 cm filter)
Cat. #539 1.8 L Waterbath
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Cat. # 557

TruBlue™ Blue Light
Transilluminator

The all-new TruBlu™ Blue Light Transilluminator is ideal for
viewing DNA gels stained with SYBR® Safe, thus eliminat-
ing the need for UV light or ethidium bromide. It's optimized
to fit Edvotek® Gels as well as
any other agarose gel. The high
intensity control and orange lid
ensure superior visualization.
Developed in concert with the
inventor of the technology under
license from Clare Chemical
Research, Inc.

Instastain® Ethidium Bromide SYBR® Safe DNA Stain
Rapid, sensitive and contains only a few micrograms of ethidium bro-
mide. In 3-5 min., an agarose gel is ready for visualization. Disposal
is minimal compared to the volume of liquid waste generated from the

Non-mutagenic and SAFE for the Biotechnology Classroom!
More sensitive than ethidium bromide. Excellent gel results!

standard ethidium bromide staining procedure. Concentrate-for 750 ml
(at. # 608
For 40 gels, 7 x 7 cm . ? SYBRe Safe
Cat. # 2001 ‘InsEtTgS’rqm@
For 100 gels, 7 x 7 cm
Cat. # 2002

VISIT www.edvotek.com for complete experiment details & free student protocols.




