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What are your taste test results?

A Quick negative reaction
SU(OREIICIAN A Very bitter

A Ratings 4-5

A Unsure at first, but then
Weak taster find the taste unpleasant

A Ratings 1-3

A Cannot taste anything

Non-taster bitter
A Rating 0

eaaen o Record your own result on yogheet

e Science Outreach Centre




What are you tasting?

NH

Phenylthiocarbamide
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PTC is similar to the natural compounds fouhdusselssprouts

PTC only tastes bitter to around 70% of people. To the other 30% it is completely
tasteless.

What was your phenotype?
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Why can only some of you taste it?

The ability to taste PTC haganetic
basis

A
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What Is your genotype?

4 )

Your phenotype Is determined by your
genotype .

Today, you will see If your genotype matches
\ your phenotype. y

Genotype =Anor gani smaddNAuni que
Phenotype = Observable characteristic of an organism
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What do we need to see your genotype?

A
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Collecting your cheekells 1. Write your lab number on theup. %

2. Swallow any excess saliva, clean your mouth with your
tongue.

3. Gently chew the insides of vour cheeks for 1 minute.

4. Swill your mouth with the salt water in the cup for 30
seconds5 2y Qi agltt2¢ AlOD

5. Gently dribble liquid back into cup.
Make sure you only handle your own sample A
THE UNIVERSITY of EDINBURGH it

o‘ Eastel‘ BUSh science
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Concentrate your cheek cells o m— =

=
1) Use marker pen to write your lab number on the —
top and side of a tube \
2) Pipette the cell sample into the tube. Make 1 mi
.
sure you take sample from bottom of cup and
fill it to the top line (1.5ml) ' f\

3) Closdid and place tube in small white foam
rack,one persontake it to the centrifuge.

P
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Samples will be centrifuged tooncentratecells at bottom of tube

Heavier materia{the cells) is

/ | thrown outwards and collects to
‘ ? form apellet
. . | D
Centrifuge spins tubes at Q
14,000 revolutions per . —
% minute (rpm) for 2 minutes y Liquid

(saliva, salt water)

-‘:‘ d?
& A
;1
= SoP™ ) ‘
>

Pellet

(cheek cells)




Discard thdiquid 4

r

1) Pour most of the liguid back into cup.

2) Place the end of the tube on a tissue (to
get out more liquid)

3) Close lid

Repeat if there are not enough cells.

3
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Create a Celbuspension (soup)

1) Break up the pellet of cells.

2) The cell suspension should be a
cloudy liquid with no lumps

3) When finished, place tube in your
plastic rack.

—
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Using Micropipettes - gather your equipment @

P200 pipette Tips Practice dye Practice card
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How to hold a micropipette

Get hands-on
with real-life
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Micropipette identification

20-200 m
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Setting the volume

20-200 m
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Ly
=
%Can you set the pipette for 1d?

/
A

/

Pipette set
- for 10 mi

20-200 m
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Can you set the pipette for
30m?

Pipette set
for 30 m
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To To T T

o To Do Ix

Volume control ==p
Taking up liquid Plunger ==
Put tip on pipette
Press plunger down to 1st stop
Place tip in liquid
Release plunger SLOWLY

Dispensing liquid onto card
Place tip where you want liquid to go

Press plunger right down to 1st stop (when
putting liquid into a tube  we use the 2"9 stop!)

Move tip away from liquid

3 4 R” THE UNIVERSITY of EDINBURGH
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Release plunger Disposable
tip




Extract DNA from cells

o Eel———

1. Write your number on the lid and side of
the screw cap tube containing Chelex
beads.

2. Check that micropipette is set to 30pl.

—

3. Place a tip on pipette and cut the end of it at an angle.
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4. Transfer 30ul of cell suspension from

your sample tube to your new screw
cap tube.

5. Screw lid down tightly on screw-cap tube, flic
It and place in foam rack.

6. One person take it to the vortex and heat sa
cell membranes and release DNA (100AC for 10 min)
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What are the beads doing?

Chelex beads trap things which might
help cut the DNA
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Chelexbeads bind positive metal ions

DNA -ve
@ DNA -ve

g (e

(Fe?
Fe (Mg
c
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Heat Biock |

Centrifuge to remove used beads and cell debris
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Today we are looking at the gene TAS2R38

7qli.21
Fqll.22

7q11.23

¥q2l.11

¥q2l.12
Fq2l.13
7q21.2

Tq21.3

Tq22.1

7322.2
T322.3
73311
74312

7q31.31
7q5l.32

7 Sé 33
T2
FTa32.3

7953
Ta5d
7938
Ta3b.1

Tq36.2
TR36.3

an Val.Vah vatas . Vala¥.Valas m w.Valalal.Vas i Vala¥.Val.VW.Valk i Va¥.Val Val.W.Valal.Vas ¥ al.W.Valal.

ATGTTGACTCTAACTCGCATCCGCACTGTGTCCTAT
GAAGTCAGGAGTACATTTCTGTTCATTTCAGTCCTGGAGTTTGCAGTGGGGTTTCTGACC
AATGCCTTCGTTTTCTTGGTGAATTTTTGGGATGTAGTGAAGAGGCAGCCACTGAGCAAC

- AGTGATTGTGTGCTGCTGTGTCTCAGCATCAGCCGGCTTTTCCTGCATGGACTGCTGTTC

This Is the gene which
encodes for a taste receptor
protein that detects PTC

CAGCTAC
[GCCTGC
TGCTTG
CTCCTGC
ACAACT
TTATTT
TTTCT
\TACCAGA

AACTUTUGOTUOAUCUCUUAGUCULUTOGOAGCGGOUCUACAT TAAAGUUCUTCUCAAGTUTCUT TGO

TGCTGA
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CTCCTTT

TTCTGCTTCTTTGTGATATCATCCTGTGCTGCCTTCATCTCTGTGCCCCTACTGATTCTG
TGGCGCGACAAAATAGGGGTGATGGTTTGTGTTGGGATAATGGCAGCTTGTCCCTCTGGG
CATGCAGCCATCCTGATCTCAGGCAATGCCAAGTTGAGGAGAGCTGTGATGACCATTCTG
CTCTGGGCTCAGAGCAGCCTGAAGGTAAGAGCCGACCACAAGGCAGATTCCCGGACACTG

Get hands-on

with real-life
science




Does your tongue have taste receptors for PTC?

TAS2R38 taste receptor protein
detects PTC

4
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This Is a single taste
bud.
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¢c2RI& ¢gSQNB 3IF2Ay3 (2 YI 1S o0AftAzZyY

Tp22.l
TE21.35
i ATGTTGACTCTAACTCGCATCCGCACTGTG
g GAAGTCAGGAGTACATTTCTGTTCATTTCAGTCCTGGAGTTTGCAGTGGGGTT hord
O
?:15:1 AT CTTCGTTTTCTTGGTGAATTTTTGGGATGTAGTGAAGAGGCAGCCACTGAGCAAC (o)
el .
Teid. 1 Y n I I R k :TGCTGTTC
Tel3 I
@( : m 'ACAGCTAC
i3 Oou Wil us O ake ,CTGCCTGC
Trll.2
ane : [CTGCTTG
s many copies of the part ofjscrecre
itz [CACAACT
Tall.z2s
NTETATTT
e the TAS2R38 gene we wantd:
s TATACCAGA
e I f STCTCCTTT
iy Investl g ate. GATTCTG
7az2.3 CCCTCTGGG
e CATGCAGCCATCCTGATCTCAGGCAATGCCAAGTTGAGGAGAGCTGTGATGACCATTCTG
e CTCTGGGCTCAGAGCAGCCTGAAGGTAAGAGCCGACCACAAGGCAGATTCCCGGACACTG
58 TGCTGA
7933 L
7434
T55
Ti6.1
TR5E.2
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What are theingredientsfor PCR?

p
=

DMNA Sample Primers Nucleotides

Taq polymerase

_ ee )

(T A T

PCR Tube j

= S
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Setting up PCR reaction

Your will each a4 | N
receive a PCR ) i Primer

tube containing Taq

Nucleotides
polymerase ‘

- AGCT

A y

You will add the final ingredient:

your DNA!

;‘ Bl THE UNIVERSITY of EDINBURGH
N N i/ Easter Bush
‘o’ Science Outreach Centre




Short break

Remove your laboat if leaving the lab.
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with real-life




Setting up PCR reaction o

(h

1. Your tiny PCR tube Is on ice

2. Write your number on lid and side, then
place back on ice

3. Set pipette for 2.5 m

;‘ Bl THE UNIVERSITY of EDINBURGH
N/ Easter Bush
“onee"  Science Qutreach Centre




Add 2.5l of your DNA to the PGRix ¢ check you have DNA!
2.5 ul

N

+——Tip
Take DNA from top of i Sc;eévcap
ube
sample , avoiding the beads
Pellet
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Centrifuge your tubes

= -

Open the centrifuge

THE UNIVERSITY of EDINBURGH
Easter Bush
Science Outreach Centre

Ty
-

Put in the tubes, make sure
they are balanced!

6 Tubes

~ =) L‘

Close the centrifuge and
turn on for 30 seconds
then turn off

Get hands-on

with real-life
science




Your DNA now goes in the P@kachine

The PCR machine is programmed to run
through all the required temperatures, and
repeats the cycle 35 times
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A reminder about PCR

= wranr dnale,

FE: »l o) 030/1:27

Otror
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https://www.youtube.com/watch?v=2KoLnIwoZKU

Recreate the PCR reaction

DNA

primers

E nucleotides
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poes S

Get hands-on
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What have we done so far?
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Discovered our phenotype via PTC
taste test

Sampled our own DNA

Burst open the cells and removed
iImpurities from sample

Run a PCR to amplify a specific
region of the PTC tasting gene




What will you do next?

2

Use molecular biology techniques to analyse
your DNA

Compare the taste test results with your DNA
analysis

sive,,
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How does the TAS2R38 gene make Xs a

Strong taster

Weak taster

\)NVE'%
T
SAQYPR”. THE UNIVERSITY ofED]NBURGH

\@NJ: Easter Bush
“oreee  Science Outreach Centre




A difference in just one nucleotide oFAS2R38ene

7qil.zl
Tall.z2

Fqll.23

7q21.11

7q2l.12
Fq2l.13
7q921.2

T921.3

7q22.1

7422.2
74223
74311
73312

7a31.31
Fq3l.32

T 3% 33
faai:
TR32.3

TS5

T34
7935

"ERSITY
ush

Point mutation at nucleotide 145

GCACTGTGTCCTA
TGGGGTTTC
GGAGCAAC

CATGGACTGC

ATGTTGACTCTAACTCGCATC(
GAAGTCAGGAGTACATTTCTGTTCATTTCAGTCCTGGAGT
AATGCCTTCGTTTTCTTGGTGAATTTTTGGGATGTAGTGA
AGTGATTGTGTGCTGCTGTGTCTCAGCATCAGCCGGCTT

GCAAGCTGGGTCTCCAGGAAGATCTCCCAGATGCTCCTGGGTATTATTCTTTGCT (-
ATCTGCACTGTCCTCTGTGTTTGGTGCTTTTTTAGCAGACCTCACTTCACAGTCACA
GTGCTATTCATGAATAACAATACAAGGCTCAACTGGCAGATTAAAGATCTCAATTTA
TATTCCTTTCTCTTCTGCTATCTGTGGTCTGTGCCTCCTTTCCTATTGTTTCTGGTT
TCTGGGATGCTGACTGTCTCCCTGGGAAGGCACATGAGGACAATGAAGGTCTATAC
AACTCTCGTGACCCCAGCCTGGAGGCCCACATTAAAGCCCTCAAGTCTCTTGTCT( P -
TTCTGCTTCTTTGTGATATCATCCTGTGCTGCCTTCATCTCTGTGCCCCTACTGATTIE S = % J
TGGCGCGACAAAATAGGGGTGATGGTTTGTGTTGGGATAATGGCAGCTTGTCCCTCTGGG
CATGCAGCCATCCTGATCTCAGGCAATGCCAAGTTGAGGAGAGCTGTGATGACCATTCTG
CTCTGGGCTCAGAGCAGCCTGAAGGTAAGAGCCGACCACAAGGCAGATTCCCGGACACTG
TGCTGA

[ of EDINBURGH Get hands-on
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A difference in just one nucleotide oFAS2R38ene

7qil.zl
Tall.z2

Fqll.23

7q21.11

7q2l.12
Fq2l.13
7q921.2

T921.3

7q22.1

7422.2
74223
74311
73312

7a31.31
Fq3l.32

T 3% 33
faai:
TR32.3

TS5

T34
7935
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Point mutation at nucleotide 145

ATGTTGACTCTAACTCGCATCA
GAAGTCAGGAGTACATTTCTGTTCATTTCAGTCCTGGAGT
AATGCCTTCGTTTTCTTGGTGAATTTTTGGGATGTAGTGA GGAGCAAC
AGTGATTGTGTGCTGCTGTGTCTCAGCATCAGCCGGCTT CATGGACTG ==
CTGAGTGCTATCCAGCTTACCCACTTCCAGAAGTTGAGTGAACCACTGAACCACA g

GCACTGTGTCCTAT
TGGGGTTTCTGACC

CAAGCCATCATCATGCTATGGATGATTGCAAACCAAGCCAACCTCTGGCTTGCTG
CTCAGCCTGCTTTACTGCTCCAAGCTCATCCGTTTCTCTCACACCTTCCTGATCTGl
GCAAGCTGGGTCTCCAGGAAGATCTCCCAGATGCTCCTGGGTATTATTCTTTGCT
ATCTGCACTGTCCTCTGTGTTTGGTGCTTTTTTAGCAGACCTCACTTCACAGTCACl
GTGCTATTCATGAATAACAATACAAGGCTCAACTGGCAGATTAAAGATCTCAATTT
TATTCCTTTCTCTTCTGCTATCTGTGGTCTGTGCCTCCTTTCCTATTGTTTCTGGTTTCT
TCTGGGATGCTGACTGTCTCCCTGGGAAGGCACATGAGGACAATGAAGGTCTATACCAGA
AACTCTCGTGACCCCAGCCTGGAGGCCCACATTAAAGCCCTCAAGTCTCTTGTCTCCTTT
TTCTGCTTCTTTGTGATATCATCCTGTGCTGCCTTCATCTCTGTGCCCCTACTGATTCTG
TGGCGCGACAAAATAGGGGTGATGGTTTGTGTTGGGATAATGGCAGCTTGTCCCTCTGGG
CATGCAGCCATCCTGATCTCAGGCAATGCCAAGTTGAGGAGAGCTGTGATGACCATTCTG
CTCTGGGCTCAGAGCAGCCTGAAGGTAAGAGCCGACCACAAGGCAGATTCCCGGACACTG
TGCTGA

[ of EDINBURGH Get hands-on

with real-life
science




How many chromosomes do you have?

What do wecall
different forms

of the same
gene?

Humans have 23 pairs of chromosomes
A We have 2 copies of each gene
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Alleles aredifferent forms ofthe same gene

Same alleles: Different alleles:
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Alleles can be dominant or recessive

Allele for not tasting PTC (t)
- Allele for tasting PTC (T)

al 1S I LINBRAN QA2 %X w u

L
what do you think Il w W
our genotype Is?
e | - -
- - w w w
Tt TT tt
GENOTYPE Heterozygous Homozygous Homozygous

PHENOTYPE

9

3 ] .
e Y J
i ’1 THE UNIVERSITY of EDINBURGH
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How can w
etellIfo
ur DNA contains a C or G at
position 1457

ide of TA52R38 gene
mutat'\on at nucleoti

ATGTTGACTCTAACTCGCAICCGC
cC GGAGTTTGCAG

CTGTTCATTTCAGT
GGG AAGAGEA

point

TGGCGCGAC
CATGCAGCCATCCTGATCT AR
CTCTGGGCTCAGAGCAGCCTGAAGGTAAGAGCCGA

TGCTGR

JEURGH

ERSITY of EL

%
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We can use restriction enzymes

Restriction enzymes cut
the DNA at specific
sequences

-

-




Different restriction enzymes cut different sequences

4

> EcoRl Pstl 5(
(9 GIAATTC CTGCA X
CTTAAIG GIACGTC

qAATTCACGTCTGCAFCCAAATGGCPAATTCCA
CTTAAIGTGCAGIACGTCGGTTTACCGCTTAAGGT

% e %
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Which allele withHaelllcut?

Taster

GO Ccpatigggaa

Non taster

gaggcyg ggactgagca

= S
N ~7 ¢
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Safety first!

Ex
THE UNIVERSITY ofED]NBI_IRGH Get hands-on
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Setting up the enzyme reaction
1. Add 10nl of your PCR product to bottom of each tube

L
L

A\ co— 10m from — -
tiny PCR —
tube Why do we have no
enzyme (water) in one
tube?
2. To W, Add 5m water _ _ O
Change pipette tips o)
o
3. To E, Add 5m enzyme SEMEET UMDz,

4. Flick the tubes then centrifuge for about 30 sec and put it in a foam rack.

5. One person take the tubes to the water bath and then incubate at
37AC for 30 minutes
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How can wetell if the enzyme has cut the DNA?

Gel Electrophoresis

4 ; THE WINTVERSITY of EDINEURGEH
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Gel electrophoresis

- Negative electrode

N N N S Larger DNA

- < fragments move

slower

Molecules of the same
size travel the same

— — distance and form a
band
Smaller DNA
— m—— e " frggments move
faster

Agarose gel

+ Positive electrode

q i THE UISIVERSITY of EDINEURGH
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Group activity




Loading sample on to gel

Hold pipette tip
just above well, « Buffer

below buffer ‘/ B B Y e

level

BN .- Be careful not to pierce
bottom of well with pipette tip!

Agarose gel

This time you push down to the 1st stop to fill the well with the DNA



Have a go!

Load 10ul practice dye (tube
markedP) to each well.

Push down to the 1st stop to fill the well with the DNA

=,
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Prepare the DNA for analysis 1

1. Add 2.5l (tube marked LD) to
sample W and E

2. Change the pipette tip for each sample

3. Flick then centrifuge samples (make sure they are
balanced)

wife
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Loading DNA on to gel

M

Samples
student 1

W

E

Samples
student 2

W

E

Note the
position of
your own

samples

5n 10m 10m 10m  10m
l - 1

Gel

BN [ 2 S [ [ s ]
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Which allele withHaelllcut?

Taster

GO Ccpatigggaa

Non taster

gaggcyg ggactgagca

= S
N ~7 ¢
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Possible digest results

Homozygous non -taster

Homozygous taster

Heterozygous taster

tt TT Tt
S m DNA DNA e
seqguence seguence
of interest of interest
1 Haelll digestion 1 Haelll digestion 1
S m — . I -
S m S - S m
1 size of 2 sizes of 3 sizes of
DNA fragment DNA fragment DNA fragment

T/

" THE UNIVERSITY of EDINBURGH
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1) What is the phenotype of the tongue?
Taster

2) What is the genotype of the tongue?
TT or Tt
3) Will the enzyme cut?

Yes
4) How many fragments of DNA will there be?

If TT then two fragments
If Tt then three fragments

S Bl THE UNIVERSITY of EDINBURGH
N/ Easter Bush
“onee"  Science Qutreach Centre




