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Experiment Components

Perishable Components Storage Check ()

*  PCR EdvoBeads™ Plus Room Temperature a
Each PCR EdvoBead™ Plus contains:
«  dNTP Mixture
= [Jag DNA Polymerase Butfer
«  [ag DNA Polymerase

= Mgl

= Reaction Buffer
A Universal DNA Buffer -20°C Freezer a
B TE Buffer -20°C Freezer a
C  LyphoPrimer™ Mix -20°C Freezer a
D LyphoContral™ {Complete PCR control) -20°C Freezer a
E  Dryzymes® Restriction Enzyme Haelll -20°C Freezer a
F  Restriction Enzyme Dilution Buffer -20°C Freezer a
G 100 bp ladder -20°C Freezer a
- Proteinase K -20°C Freezer a
= PTC Paper Room temperature a
+  Control Taste Paper Room temperature a

NOTE: Components C and D are supplied in our LyphoPrimer™ and LyphoControl™ format.
They will require reconstitution prior to use. Be sure to review page 21 in the Instructor's
Guide for more details.

Reagents & Supplies

Store all components below at room temperature.

- UltraSpec-Agarose™

«  TBE Electrophoresis Buffer Powder

+  SYBR® Safe Stain

+  Disposable plastic cups

+ 15 mL Conical Tube

- Snap-top microcentrifuge tubes

+  Microcentrifuge Tubes (1.5 mL screw-cap tube - use for boiling)
- 0.2 mLPCR tubes

+  Salt packets

oduouodoud

Req u | rements (NOT included in this experiment)

+  Thermal cycler (EOVOTEK Cat. #5471 highly recommended) or three water baths”
+ Two Water bath for 55° C and 99° Cincubations (EDVOTEK® Cat. #539 highly recommended)
Horizontal gel electrophoresis apparatus
+  D.C. power supply
- Balance
Microcentrifuge
+ UV Transilluminator or Blue Light Visualization Systern (EDVOTEK® Cat. #557 or #558 highly recommended)
- UV safety goggles
Automatic micropipettes (5-50 pL) with tips
+ Microwave or hot plate
Pipet pump
250 mL flasks or beakers
+ Hot gloves
Disposable laboratory gloves
lce buckets and ice
Distilled or deionized water - 3.7 L (NOTE: for ease of preparation, we recommend purchasing ane gallon
[3.78 L] of distilled water.)
Drinking water
Bleach solution
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Background Information

TAS2R38 S F X}

TABLE 1: Relationship of Variations at Specific locations in TASZR38 gene and Ability to Taste PTC TAS2R38 S M Xto| T EH H Y9
ARAEM ZAD 7l o =y
Nucleotide Change in Nucleotide Change in Codon Change in Amino Acid | B EJ_I" 3hel 8=
Position (Non-taster > Taster) | (Non-taster > Taster)| (Non-taster > Taster) = XA SNPE 2l PTC ™
145 G>C GCA > (CA Alanine > Proline AT O|YES LESH= ofO| At
785 T>¢C GIT > G(T Valine > Alanine of X}0|7} Q= Ho = LIEfLta
886 A>G ATC > GIC Isoleucine > Valine - M= = e

~/ L|CKTABLE 1)
M MAX™SZ 57HX| M| SAXZE LAEICHAVI, AAV, AAlL, PAV, 2|1 pVI). 7}E S8t & JtX|
HEil= 242 |yt o2 LEFW = AVIQE PAVOICE otOl- 4t HIIM o Hot= =8X EHEO|
PTCO| AOtL} ZotA 22 = UA=XIE 28ot= +8M THHES RYS HSAIZICHL B= AEE2
= UL £ e EMES MDA JA7|HZOf, 20 FTA HHS| =gt2 +27t7F PTCE 5H
2Lt H2Z5t=X|, Cha £8HQIX|, OfLE T35 Sto| gittn WZs5t=X& Z7getct. o= 0%
HAEZ Cf2f YEste = AL K| 145, 785 S 8860IN FEREIEQ A4S S =t
st EMzte = USLICH 0] AYHO|AM 22|& Phenylthiocarbamide (PTC) Sensitivity 7 Xt

TAS2R382| w2 2E|E K| 1450 A L4}

L—

—

SNPE ZAp g AYL|CH

O™ X o] == ElE Q9|K M BIASI= =E A .

TT — I'TASZR38— 'ITEE'”2 |— 'I"l | 1450" -I Eool'n_ SNPE [} StICI(y Ends Blunt End
Sl o JPX| HHE HTBAS AFRSHs AQULICE HBEAS  rom el
DNAS| EX3t H7|MYS AlHsID 0| EAISS MEISHE Qg3 ' '

N - ~ - - = GAATTC GGCC
fOFX(H AR 240 SHLhEM REUSSOM =2 DNAS TS CTTAAG ccee
7| QISA AFRBIE E43l BAQLICH HBtEAS EXB AI|A H ]

- o o EcoRI
92 J1E DNAS HCHSHL|C K|etE A7} DNAS HCHsie &tal & « Haell
o2 & ZE2E HEY & Qlup| siLi= HAH UCksticky end)2
2 X2l 59|o] DNAL AZ2|A| LIEILIT CI2 SiLbs H|E AN 2
Chblunt end)© 2 E 2| H9|= Qttto| Q[X|7} S YBHL|C}
MstEA2 E8 ®7|MB0| MCHEl S MAME|= DNA CHEO| ZI0|QF 2= & MI|HS0f ofsf 20]of

(Restriction Fragment Length
O|2t:1 gLt (Figure 3). O] A0 = RFLP 242 AL&SI0] TAS2R38 RTIXLS

Polymorphism) &4
S| EIO|EE HAtgL .

X 1450 A= =

TAS2R38 S M X0 M Hae lll= HA & SEX} (5'-GGCGGCCACT-3 ') Bt HetHL|Ct O Cf & ™Kt
(5'-GGCGGGCACT-3 YO|= Hae 12| HEtt QIAEHQ(GGCC)7} §17] 20| Hae Ill= O|WO| TAS2R38 &

A= 2t = sk



Background Information

Homozygous Taster (TT)

Heterozygous Taster (Tt)

Non-Taster (tt)

v

Extraction of DNA

from Buccal cells
Figure 3:
Determining PTC

PCR Amplification of
Genotype

PTC region

v

GGCGGCCACT
PCR Product 221 bp

Hae 11l Restriction Digest

GGCGG CCACT

Agarose Gel Electrophoresis

44 bp Fragment
177 bp Fragment

v

Extraction of DNA
from Buccal cells

PCR Amplification of
PTC region

v

GGCGGCCACT
PCR Product 221 bp
+
GGCGGGCACT
PCR Product 221 bp

I
Hae lll Restriction Digest

GGCGG CCACT

GGCGGGCACT
I

Agarose Gel Electrophoresis

44 bp Fragment
177 bp Fragment
221 bp Fragment

v

Extraction of DNA
from Buccal cells

PCR Amplification of
PTC region

v

GGCGGGCACT
PCR Product 221 bp

Hae lll Restriction Digest

GGCGGGCACT

Agarose Gel Electrophoresis

221 bp Fragment
(remains uncut)

Lane1 Lane2 lane3
m [ 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:

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




Experiment Overview

of 2o FH2 =0 27 DNAE
=25t PCRE A&t PTCo =0 S
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MODULE Il 0o F=%=l DNA= PCR Z2}0|H
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MODULE 1: 30 min.

Isolation of DNA from
Cheek Cells, page 10

v

Optional Stopping
Point

MODULE 11: 120 min.

Amplification of the
PTC Regions page 12

0pt|onal Stopping
Point

MODULE TII: 40 min.

Restriction Digest of the
PTC PCR Product, page 13

Optlonal Stopping
Point

MODULE 1V: 50-70 min

Separation of DNA Fragments
by Agarose Gel
Electrophoresis, page 14

I

MODULE V: 10 min.

Determination of Bitter
Tasting Ability with PTC
Paper, page 17
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Module | Overview

£xperiment Overview Where's my DNA
G2 . A®E)
» : Inside your -
é \,,— o cheek cells 2 .
Saline /’@\ - AT

\

Collecting cheek cells @

AFTER CENTRIFUGING
(Steps 4 and 5)

-~ Inside the
’ cell pellet

55°C AFTER LYSING
: (Steps 6-9)

Mixed in
the lysate -

Cell lysis ¢
7 AFTER CENTRIFUGING
(Step 10)
In the
supernatant
iolated DNA J,

/

% Tsolated DNA
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Module I: Isolation of DNA from Human Cheek Cells

1.5mL

4, spin G. REPEAT 6.
PRy steps 3 &4

_ -f ) LT 150 L
] -)l e\@)"\ Lysis
ﬂ @ Full speed supernatant Buffer

2 min.

7. g 8. FucK

10, 11.
or Vortex - -SF I-NA m
/’.@‘ 50 pL

Supernatant
Full speed

2 min.

2L M= &S0| BOX[X| =5 =HeCH

.3~4E5 281 O BH=ESHL|C THeF HEI0| HO|X| o™ Hallo] 2 f 7tX| BrE8tL|Ct.
Q)
= =
HO| EEA S CHEHS| ROl & 99°C SH2 4= 0| A 527+ ek},
_?_
X FZE Tl DNAE Module Il 28 A|Z7HX| FREEZER(-20°C)0f| 228 &~ A&L|C},
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*’, SCIENTIFICS
=



Module Il: Amplification of the PTC Region

O|X| DNAE 22| 282 ZF II0|AM= TAS2R38 RHXe| £ FY
DNA(#ZHH) S pTC Z 20| H(=2HM) B! PCR EdvoBead ™ PLUS2t E%t5}0]
TSLICE O MS0| =H|E[H PCR7|E AHESH0] TAS2R38 At £ S

ADD:

1. W 2. 3, m 4, Gently mix

G
® 40 pL Primer Mix
* 10 pL Extracted DNA
* PCR EdvoBead™ PLUS Wy

1. Module IO Al BH= DNA ME2 FH|gfLICt

2. 0.2ml PCR FE0 X}Al2| 0|52 ®EA|GLICE

3. 40uL PTC Z2}0|H QA (- 2FA) 10uL DNA(EZHA) Bl PCR EdvoBead ™ PLUSE 0.2ml PCR
FEO| €54

4.02ml PCR REE SE7{L}t &7I20 2 HA {22 & =L Ct
5.10%= S0 A 2|5l 29| =28ta3 ATCHR AZYL|CE

Initial denaturation 94° C for 4 minutes
94° ( for 30 seconds

65° C for 30 seconds } 35 cycles

72° C for 30 seconds

Final Extension 72° C for 5 minutes

7. PCRE OtX BE=

rr

201 2ot FLIL.

X ZE El DNAE= Module Il &3 A|ZHFX| FREEZER(-20°C)0f| E2+g = &L}

*’, 5EJEHTJ‘FIE5
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Module lll: Restriction Digest of the PTC PCR Product

Module lll Ol &= PCR 2120 Chal M= 8 Helsio T 2 2EIE CHad (SNP)O
S22 2E|IE 1450 EXSH=X| ZOITL|CE Haelll MTtE A7t PCR 220 EXYst=
"GGCC'AE& Algstn Hoh & 5+ S S 37°CO M B S L|CE.

1. app 2. mix 3. spIN . INCUBATE
PCR ampliiied DMNA (25p0)

Y

E =D ="‘:A
3'?C

Lo
Gently

1. 5ul Haelll MEta A2t 23 &l S50 25uL PCRE SE & DNAE F7HELICEH LIHE] 25 uL
AEX| HE PCR ELES fELSR HEELICE
2REE EEAU &7I8eR M YESE B EERLLCE
3.10% ¢ 22|50 RES EEES AW AlYLUCH
4. 37°C 225x0|A 3027 s CL

# Htas Me|E HE2 Module IV 28 AIE7HX] FREEZER(-20°C)0f| B &8 = sLICt

= HOREA
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Module IV: Separation of DNA by Electrophoresis

==

Caution! Flask will be HOT!

ADD
Diluted
S_‘IBR Sa‘Fe

1. Table A2 £ 13}0] O}7} 2= £92t1} 1X TBE H{IHE 250mL AZHEZIA T 0| E=8tstL|C}

Tabl
o Individual 2.0% Ultra QperAgarose'" Gel
A with Diuted SYBR® Safe Stain
Size of Gel 1K TBE  Amtof TOTAL | ADD Diluted
Casting tray Buffer * Agarose = Volume |SYBR(Step 5)

TxTem 25 mL 054 25 mL 25 pL

Tx1dem SOmL 104 SO mL SO ul

2 BUAO| £ MZBatAAS HAHAK NN 18 SO YL H2BtAIS ALY XA
ABZ $IX0f ERTLICE Ok R7t SHS| SHEIO EHNT TIHK| 205 SOt 42Beta
2 Jhgstn AU BN E IYE wrEL
MU MZBAAIE HQ THROE WEA HEFLS Aot NS WWHLCL
Setang ZYAYH 3K 0| OpPt2XE 60°CTHA| ABILICE,
=7} W2tEls SOt MEH0|S YL

RSl AZEEEIAT 0| 3| M AIZI SYBR® SafeE A 7pgtL|Ct,

[ O =
£ 8ot Ts0| gl Mo =1 2 E0[0 op7t2=—2 S 2 Lhs 20=20|

N oox O vk~ WX |
o
N
Hu

Ot7t2= 70| tHs| =2 B & E0|0M St DFUS HALLIC.

*’, 5EJEHTJ‘FIE5
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Module IV: Separation of DNA by Electrophoresis

— 4
S. Reminder:
Before loading the
POUR d samples, make sure
1% Diluted the gel is properly
Buffer. = oriented in the ap-

paratus chamber.
— J

10. - +

Wear gloves
and safety goggles )

8. M EY 0|2 M7|Y57| MHO| ¥ 1X TBE HHZE O}7}2= HMo| 7| &2 20o{FL|C}
9. Table 12 7I0|E2 AFE3IQ] 25yl ME2 =ME 20| ZETHL|CH

Table 1 : Gel Loading
Lane Recommended Sample Name
1 DNA ladder
2 Control DNA (undigested or digested)
3 Student 1 undigested
4 Student 1 digested
5 Student 2 undigested
6 Student 2 digested

10. ®=

o [=} =
= = =
11. M2 05 ®I7|FEsS AL

Time & Voltage Guidelines
C (2.0% Agarose Gels)

e
Votts | ~4.0'cm migration
75 75 min.
125 40 min.,
150 30 min.

— KORER
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Module IV: Separation of DNA by Electrophoresis

R E

13. M7|¥ =S Ot%l Of7I2= M UV EE= Blue LED EUALZ0|H|0|H |0 S2{=5LICt
14, ERHAJZO|H|O|E | MAZ 7110 DNA HHEE =QIgtL|Ct
X UV ERHAUZO|Y|O|E{E AIET AL YIEA| HotAZ X860 ™S 26| of ghL|c}.

Lane | Sample Size

1 100 bp ladder Bands range in size from 100 bp — 4000 bp in 100 bp increments.
High intensity reference band at 500 bp.

2 Control DNA, uncut 221 bp

3 Control DNA, cut 177,44 bp

4 Student DNA, uncut 221 bp

5 Student DNA, cut 177,44 bp
Lane | Sample Size
1 100 bp ladder Bands range in size from 100 bp — 4000 bp in 100 bp increments.

High intensity reference band at 500 bp.

2 Student 1 DNA, uncut | 221 bp

3 Student 1 DNA, cut 221,177, 44 bp

4 Student 2 DNA, uncut | 221 bp

5 Student 1 DNA, cut 221 bp

15. &S OHX|E EHAJZ0[H|O[HOM BE MAHSL SF+Z HOPLIC.

—., KOREAR
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Ability with PTC Paper

ing
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e
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Determina

Module V

Module V 0| M= TAS2R382| &

L|ct.

I

P21 Z20E 7IEE

bk

KIr
ojn
B

ol

oo

o
W]
o

™

o

L|Ct.

I

e
o
=

s 7=

2. PTC £X%|9]

L|Ct.

St
=1

3. ZIEE X2 PTC &X[2| Ot& H[

PTC £%]

St PTC X9

F RHAlo] At

L
Ol ot

4. BF VoA =0

L Cf.
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Study Questions

1. PCRZ Sl DNAZl O{EH 5 &|=X| PCRe M| SHAE S = dHSIN L.

2. ARG O sl &

HSEM 2.

3. TAS2R382| F Xt A0 CHsl HY2 LHE S HIE 22 ofef HEE AH5HN |.
QHEXH

55 DNA HHE | % DNA HHE 9| AtO]

= (bp]
TT (homozygous)

Tt (heterozygous)

tt (homozygous)

4. 4

0
m\l

23t w23 galel ER d2 FAL7IR? FEAED

[e]
o

5.0f2iel &0 N =2 Z1HE FESHA K.

2 7HT At
XX} Strong Taster Weak taster Non-taster
Cl=) (2FZH28h (R0l
TT (homozygous)

Tt (heterozygous)

tt (homozygous)
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Exploring the Genetics of
Taste: SNP Analysis of the

PTC Gene Using PCR #345
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Pre-Lab Preparations

L|Cf. OFX]

I

510} 55°C S 99°COf| A Hijf ¥t

St
=

=
[

ge)

= 2= |10 A PCRO|

LICt 22| = DNA

H|

A +=(Saline Solution) =

X 72 HEOE AE+S A8}

> 4

ZE 10N

=
[

IX 25

PLICE &

e
o
=

LICE & M= MHo

St
=1

DNA 32 9K

L|ct.

=0l
=

2= 500mLol &2 THZ 87 (49)2 ZF

2. 4% 10 mL9|

Al
~

1.

» 25l 2t=M( Lysis Buffer) =H|

b EHE|H Lysise

olC
= -

E|O{OF L Ct.

o
ot
[ |

F7| MO Proteinase K2t

X Lysis Buffer= A

Proteinase K

=
=

1. 100uL2| Universal DNA H{IH(A)

L|Ct.

e |
A

o

2. M==3} =l Proteinase K 49| MM %2 4mLe| HE DNA HI{(A)7t

FER FUUCH

FL|C} O] R E0]|"Lysis Buffer'2t 0 EA|SHMA| 2.

L|Ct.

I

.
o
=}

0f2|7} B10{oF

=
[S)

oro
O L—

t S8 =X §

-
(]

O] Of OF

AH
4. 300 uLe| Lysis Buffer

= w7y

X Lysis Buffer

microcentrifuge

H o
E =

£y

137§2] &t

=2
=

microcentrifuge £ E&

¥ O AIFOIA Lysis Buffere 22 & (2T 6AlZh) LHO ARESEZ| 2ol

Fo OF & LI LY.

_
Hd

5.

37°C

=
[

B, Lysis Buffer

i

O "Lysis Buffer"5= 1 7i
S0l £202 REE QM A Hse = JA=F LI

M
o

H

A

I

e
o
=

F

2
-

Jor
i[E;

tH

7] M0 15% EHgHoz A

F R Of et A

|
)

LIct 7]

I

-
o
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=
=
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Pre-Lab Preparations: Module Ii

2E I0M StdE52 25 10A 22| ot DNAO| T3l PCRE AT LIC PCR 2 =0= Y
DNA, TAS2R38 77 At2| 221bp A0 Z2&ot= 58 Z2t0|H 2&= 3 PCR EdvoBead ™

- O
PLUSZ} Z=&t& L|C}

PCR Z2l0|H= A2 A7 Ho| WAL M=t ofjofst= sZ2UE 2222 NS ELILCH
PCR EdvoBeads ™ PLUSE= PCR2 E7HSH7| MOf| HiZEE == QU&L|CH HEE PCR FEO| €0 By

= =
S0t 2 T MRHESH| o2/AR|= AS LXISH| A8l PCR

I'|_F
ofn
0
=
In;
mujn
I
+
Ral
o2
H
I
44

¥ PCR EdvoBeads ™ PLUSE= THX|7| ¢/ 22 PCR BEEZ &7
O|BAIA| .
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Pre-Lab Preparations: Module i

» LyphoControl™ =H|

¥ 0] 7|E0|= 6742 HEMES PCR € &= U= T2 A40| =Zex[0f JUELIC S-S0
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2.320 pLo| TE H{IY(B)E FE(D)O F7tetL|ct 32 B0 & M2 O+ 15 20 s&LICH
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Initial denaturation 94° C for 4 minutes
94° ( for 30 seconds

65° C for 30 seconds } 35 cycles

72° ( for 30 seconds

Final Extension 72° C for 5 minutes
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Pre-Lab Preparations: Module IlI
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Pre-Lab Preparations: Module IV

» SYBR® Safe =H|
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» DNA ladder(Size Maker) &H]
1. 100bp ladder(G)E 30uL% microcentrifuge FE0| 2335t “100bp ladder’2t 20|22 =&
LI T},

2. OF7t2= & 170Y £t 100bp ladderS 28{TLICH
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Experiment Results and Analysis

Lane | Sample Size

1 100 bp ladder Bands range in size from 100 bp — 4000 bp in 100 bp increments.
High intensity reference band at 500 bp.

2 Control DNA, uncut 221 bp
3 Control DNA, cut 177, 44 bp
4 Student DNA, uncut 221 bp

5 Student DNA, cut 177, 44 bp

Lane | Sample Size
1 100 bp ladder Bands range in size from 100 bp — 4000 bp in 100 bp increments.

High intensity reference band at 500 bp.
2 - Student 1 DNA, uncut . 221 bp
3 - Student 1 DNA, cut . 221,177, 44 bp
4 Student 2 DNA, uncut | 221 bp

5 Student 1 DNA, cut 221 bp

NOTE: In some samples, a diffuse, low molecular weight band known as a "primer dimer" may be present. This is a PCR
artifact and can be ignored.

(m @  w PTC TASTER:

e eI —] 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 | s —

PTC NON-TASTER:

44bp Fragment | e Homozygous recessive (tt) = remains uncut at 221 bp

« Homozygous Taster: RTALS| & SALE BF CHEE S ZSAJU0 25 HaelllOf 2|5

MNCH
= L.

|:|0|-

« Heterozygous Taster: F&ALS| ot AHZ0l|= CHE 0| & E|0{ 0] HaelllOf 2J5 EEH &
HXto| CHE ARE 2 ETHHE[X| @S,
« Homozygous Non-taster: FHALS| & EALE BF CFYHS ZRSHA| QU] 20 Haelll

= ZTEA ES.

X 221 W 177bp YHE = 44bp WHELCT Cf Y| LIEFEL|CL.
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