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Edvotek PLTW Experiments

118-PLTW — 418 Hypercholesterolemia Kit

225-PLTW — 425 DNA Detectives Kit

235-PLTW — 435 DNA Microarrays

268-PLTW —— 468 Mystery Infections Kit

303 - PLTW—— 403 Exploring Biotechnology with GFP
339 - PLTW—— 439 Sequencing The Human Genome Kit
990-PLTW —— 490 Morphology of Cancer Cells Kit

301 Construction and Cloning of a DNA Recombinant

330 PCR Amplification of DNA

491 Forensic Blood Typing

401 Under the Sea

485 Preparation of Metaphase Chromosome Spread

430 DNA Fingerprinting /
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Edvotek PLTW Equipment

504 M12 Complete™ Electrophoresis Apparatus
5010 QuadraSource™ Digital Electrophoresis Power Supply
557 TruBlu™ Blue Light Transillumiantor
589 /591 /592-1 | Edvotek Variable Micropipets, 0.5-10 pl, 2-20 pl, 10-100 pl, 100-1000 pl
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Planning Ahead of Time

Longer experiments will feature an
overview that lists the timing requirements
and stopping points.

Plan ahead for your class schedule to
prevent any unexpected issues.

Experiment Overview

EXPERIMENT OBJECTIVE

The objective of this experiment is for students to isolate human DNA and

Isolation of DNA from
Cheek Cells, page 10

use PCR to amplify a segment of the TAS2R38 gene, which is responsible for
detecting the bitter taste of PTC.

In MODULE I, Human DNA is collected from student cheek cells after a brief
incubation in lysis buffer, followed by boiling the cell suspension. In MODULE
11, the human DNA is mixed with PCR primers and a PCR EdvoBead™ PLUS,
then PCR is performed in a thermal cycler. Once the TAS2R38 gene has been
amplified, the PCR product is mixed with the Haelll restriction enzyme during
MODULE 11,

Finally, in MODULES IV and V, students will compare their genotype with
their phenotype - in this case, the ability to taste PTC. Digested and undi-
gested DNA is analyzed by agarose gel electrophoresis allowing students to
detect the presence of a SNP in their TAS2R38 gene. This genotype result is
linked to phenotype by tasting the PTC paper.

IMPORTANT

Be sure to READ and UNDERSTAND the instructions completely BEFORE start-
ing the experiment. If you are unsure of something, ASK YOUR INSTRUCTOR!

Exercise caution when working in the laboratory.

Wear gloves and goggles at all times.

Wear protective gloves when working with hot reagents like boiling
water and melted agarose.

Do not mouth pipet reagents - use pipet pumps.

Always wash hands lhoroughly with soap and water after working in the
lab y. C lab y waste (saliva solution, cup, pipet,
etc.) musl be disinfected with 15% bleach solution prior to disposal.

LAB PREPARATIONS

Optional Stopping
Point

Amplification of the
PTC Regions, page 12

Optional Stopping
Point

MODULE 111: 40 min.,

Restriction Digest of the
PTC PCR Product, page 13

M

Optional Stopping
Point

MODULE 1V: 50-70 min,
Separation of DNA Fragments
by Agarose Gel
Electrophoresis, page 14

MODULE V: 10 min.

Determination of Bitter
Tasting Ability with PTC
Paper, page 17

Prelab preparations begin on page 19. Please review the entire Instructor's Guide before beginning the experi-

ment.

Before running the experiment, confirm that the program on your thermal cycler matches the PCR settings below:

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

64° C for 30 seconds } 35 cycles

72° C for 30 seconds

Final Extension: 72° C for 5 minutes
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Saving Time on Prelab Prep

Check the first page of the Instructor’s
Guide for an overview of the prelab prep.

Many reagents can be prepared or
aliquoted ahead of time and then stored
until needed.

Instructor's Guide

OVERVIEW OF INSTRUCTOR’S PRELAB PREPARATION:

This experiment will require 3-4 class periods to complete the student experiment. Many reagents can be prepared
in advance, but others require special considerations. Please consult the table below and the detailed instructions in
the Instructor's Guide for more information.

\

~\
Prepacation For: What to do: When: Time Required:
Prepare and aliquot saline . . . 30 min.
and plastic tubes Anytime before performing the experiment. i
Module I ; Prepare on the day the students will be
Isolation of DNA b performing the experiment OR freeze for 15 min.
from Cheek Cells up to one week.
Equilibrate water baths - . B
at55° C and boiling. Anytime before performing the experiment. S min.
Prepare and aliquot various Up to one week before performing the
Module II: reagents (Primer, PCR Edvo- experiment. Diluted primers should be frozen 30 min.
Amplification of the Beads™, etc.). until needed.
PTC Region
Program Thermal Cycler. Anytime before performing the experiment. 15 min.
) Prepare on the day the students will be
Module Hk: Pnpaﬁand aliquot Haelll performing 'Mk T OR Tt Bor 15 min.
2 S to 3
Restriction Digest of il
the PTC PCR Product §
5‘;3'?"“ water bath at Anytime before performing the experiment. 15 min.
Prepare TBE buffer.
Modaule IV: Separation | Prepare molten agarose and :
of DNA Fragments by pour gels (OPTIONAL) or aliquot|  UP to one week before performing 45 min.
Electrophoresis agarose, TBE, and SYBR® Safe. | the experiment.
Aliquot 100 bp ladder.
Module V: s :
ination of PTC taste strips During the class period you perform the S min.
Bitter Tasting Ability and Control taste strips. experiment.

) A

D Red = Prepare immediately before module. D Yellow = Prepare shortly before module. D Green = Flexible / prepare up to a week before the module.
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Prepare reagents ahead of time

Enzymes — Dryzmes, Proteinase K, Ligase
» Rehydrate ahead of time and freeze until needed.

DNA — Primers, template, DNA products
* Freeze for weeks/months/years.

Agarose gels — Before and after
electrophoresis
« Store in the fridge in a tiny amount of buffer

Antibodies and antigens — ELISA, western
blots

 Primary antibody can be rehydrated and
refrigerate for up to 1 week

« Secondary antibody must be made fresh

EDVOTEK




Saving time with Electrophoresis

1) Make sure your students know what they are doing.
2) Prepare the gels ahead of time.
3) Run the gels faster.

@ Frepare

agarose gel in

casting tray @ Attach satety
i ; cover,connect
(+) I

leads to power
™= U
eI~ [ /' (3) tooaacn
o sample in
i

Remove end
blocks & comb,
then submerge

gel under buffer in
electrophoresis
chamber

electrophoresis

After electrophoresis,
transfer gel for staining l

: DNA stain

-}
123 4586

./

(+)
Gel pattern will vary
dependina upon experiment. /

=5 = EDVOTEK

source and conduct
consecutive wells

O,
Analysis
on white

light
source
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Pipetting by Numbers: STEAM
Pipetting Practice

* New experiment for the 2020-2021 PBS
curriculum

* Will be incorporated into the first agarose | l l ‘ S ha
-

gel electrophoresis experiment of the

school year D
N

‘We want every student to be an expert
at pipetting

2

(

M
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Save time by practicing gel
loading before the experiment
DNA Duragels

* DNA DuraGel™ gels are permanent
polymer gels that allow students to
practice pipetting and gel loading.

« Designed for the practice of loading 5 -
35 ul of samples.

« Imprinted with a ruler for sizing DNA
fragments.

 Includes simulated FlashBlue™ and
Ethidium Bromide gel images, ideal for
representing how actual gels are stained.
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Optional Stopping Points

Exploring the Genetics of Taste: SNP Analysis of the PTC Gene Using PCR EDVO-Kit 345

Module IV: Separation of DNA Fragments by Electrophoresis

In Module IV, you will perform agarose gel electrophoresis on both of your DNA samples - the digested and undi-
gested PCR products from Module Ill. We recommend loading your undigested and digested samples in neighbor-
ing wells, but your instructor will provide the final guidelines on how to load the gels. Once the electrophoresis has
completed you will visualize the DNA bands to determine your TAS2R38 genotype.

1. m 2. A

5. IMPORTANT:
s 7 x 7 ¢m gels are recom-
n,;oeoa mended. Each gel can be
suBk s:r. shared by 2-3 students.

Place well-former template
(comb) in the first set of

notches.

Wear gloves
and safet les
'y 9099/

PREPARING THE AGAROSE GEL WITH SYBR® SAFE STAIN

1. MIX the agarose powder with 1X TBE buffer in a 250 mL flask (see Table A).

2. DISSOLVE the 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 water).

3. COOL the agarose to 60° C by carefully swirling the =R TR A 0
flask to promote even dissipation of heat. » ¢ oy AP

4. While the agarose is cooling, SEAL the ends of the A ith Died syg{:s‘ L5tah
gel-casting tray with the rubber end caps. PLACE the :";::3’; e anie :;t:: e s;‘;“’(‘;:’";)
comb in the appropriate notch. { i

5. Before casting the gel, ADD diluted SYBR® Safe to TxTem | 25mL  05g | 25wl | 254
the cooled molten agarose and swirl the flask to mix AR | SOmL 10q | SOmL | SOuL
(see Table A).

6. POUR the cooled ag lution into the prep

gel-casting tray. The gel should thoroughly solidify within 20 minutes. The gel will stiffen and become less
transparent as it solidifies.

7. REMOVE the end caps and comb. Take particular care when removing the comb to prevent damage to the
wells.

OPTIONAL STOPPING POINT: ‘

Gels can be stored for up to one week by placing them in a plastic storage bag containing 1 mL of TBE
electrophoresis buffer and storing in the refrigerator. DO NOT FREEZE the gels as this will destroy them.
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Can we shorten the incubations?

16S. l6.
Many experiments feature incubations INCUBATE INVERT
between 5 and 60 minutes. Rromel. et
and TAP.
We do NOT recommend trying to shorten 17
the incubation times in our experiments. e
These have been tested to give the best wash butter - EFTIOOOOOCO0
results. to each well.
In cases where you can use a shorter time 18.
we indicate it in the protocols. onto paper

towels
and TAP.

19. REPEAT wash steps 17 & 18. /
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Edvotek PLTW Experiments

118-PLTW Hypercholesterolemia Kit
225-PLTW
235-PLTW
268-PLTW
301-PLTW
303 - PLTW
339 - PLTW
- Kit 953
990-PLTW EDVOTEK.
116 Components A-F
Store: Freezer ,
30 veamamemano [
Lot #: 08021900 ... 953rB08021900 .
345 . These components work with literature version: 953.190621
95 1 L To download, visit:
www.edvotek.com/953.190621.pdf )
953
956 DIVI ClIICTUIalivl | IJY wvii—calll Iy pDaAdLLCi ia NIL
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Cadll Website

YouTube info@Edvotek.com

Facebook
1-800-EDVOTEK Twitter www.edvotek.com

Pinterest
/

We are ready to help!
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Cadll

Monday - Friday
8AM-5:30PM EST

1-800-EDVOTEK
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What's Next?

For Orders & Technical Service: . i :\H& ’
1-800-EDVOTEK (1-800-338-6538) l A_ ;Tvml;-. ‘“.lf““»j
Web site: www.edvotek.com | 4 \JEw;\"‘ SHJ'I\L\;\'T@.J |
Email: ; = h!
e General - info@edvotek.com ) I *

e Brian - BrianE@edvotek.com
e Paul — PaulM@edvotek.com

Check our YouTube Channel for

instructional videos: ,.
www.youtube.com/edvotekinc

Like us on Facebook for special offers &
product updates:

www.facebook.com/edvotek '
-
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