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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

953 Multiplex PCR Testing of Water Contaminants
345 SNP Analysis of the PTC Gene
491 (1.1.4) Forensic Blood Typing
401 (4.2.3) Under the Sea
485 Preparation of Metaphase Chromosome Spread
430 DNA Fingerprinting /
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Edvotek PLTW Equipment

Kit Description
504 M12 Complete™ Electrophoresis Apparatus
5010 TetraSource™ 300 Digital Electrophoresis PS
957 TruBlu™ Blue Light Transillumiantor

589 /591 /1 592-1 | Edvotek Variable Micropipets, 0.5-10 ul, 2-20 pl, 10-100 pl, 100-1000 pl
540 / 541-542 Edvocycler Jr, Edvocycler 2
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Today's Strategy

New water quality extraction - Tips & Tricks for PTC




Water Quality Testing Extraction

® Updated the
extraction protocol
this summer

® Removed incubation
steps

® Checkliterature link
on freezer bag

® Will still work with old
components

e —



Water Quality Testing Extraction

N
Preparation For: What to do: When: Time Required:
Prepare contaminated water
samples and DNA extraction No more than one hour before class. 45 min.
i solutions.
Module I
Isolation of Bacterial P il i Prepare on the day the students will be )
DNA from Contaminated 4 S ke performing the experiment OR freeze for 15 min.
Lysis Buffer.
Water up to one week.
Preheat water baths. Anytime before performing the experiment. 15 min.
Module II: Program thermal cycler. Anytime before performing the experiment. 15 min.
Multiplex PCR
Amplification of Prepare and aliquot various ; -
Water Contaminants reagents (Primer, DNA One day to 30 minutes before performing 30 min.
template, ladder, etc.) the experiment.
. Prepare 1X Electrophoresis
Module _"I' buffer and dilute SYBR® Safe. )
Separation of PCR Up to one week before performing 45 min.
Product by the experiment.
Electrophoresis Prepare molten agarose
and pour gel.
Modula TV: Sta".“ng Prepare staining The class period or overnight after the 10 min
Agarose Gels with components. class period. '
LI‘IashBIue"‘ (OPTIONAL)

EDVOTEK



Isolation of DNA from Bacteria

f"

J

FOR MODULE | | 1. U 2.

Each Group should receive: W LABEL " ADD:

4 0.5 mL screw-cap tubes | U 100 pL
containing contami- W D Water
nated water samples Sample
(one of each)

4 1.5 mL screw-top tubes

containing Lysis Buffer,
on ice

J

~¢

Step 1: Label tubes with bacteria

Step 2: Add 100 uL water/bacteria sample 1o lysis
buffer

-

EDVOTEK

Step 3: Incubate at 55 deg. C for 5 min
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Isolation of DNA from Bacteria

VORTEX G.
or FLICK

Step 5: Vortex or flick 1o mix
Step 6: Incubate at 99 deg. C for 5§ min

Step 7: Place onice and proceed to PCR /

EDVOTEK
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Have the old freezer bag? No
problem!

Components Storage Check (V) : - ,4
*+  PCR EdvoBeads™ Room Temp., desiccated d dTh"S experiment is
Each PCR EdvoBead™ contains dNTP esigned for 6 groups

mixture, Tag DNA polymerase buffer, Tag of students.

DNA polymerase, MgCl,, and reaction buffer

A Universal DNA Buffer -20° C Freezer Q
B TE buffer -20° C Freezer Q
C LyphoPrimer™ Mix -20° C Freezer d .
Contains E. coli-specific primers, ‘*i‘\"” 'a nfn:
Baciflus subtilis-specific primers, and | LY pRUOEHI
Serratia marcescens-specific primers
D LyphoControl™ (Complete PCR Control) -20° C Freezer Q - -,
EdvoQuick™ DNA ladder 20° C Freezer Q IMPORTANT NOTE:
F  Proteinase K -20° C Freezer Q This protocol has been
6—Potassivm-Acetate ——————————————— 20 CFreezer—————d optimized to reduce time
. and improve results.
H—BNA-Extraction Buffer—— — 20 CHreezer——— Because of thiS, compo-
E. coli BactoBeads™ 4° C, desiccated Q nents G and H will no
longer be used.
Bacillus subtilis BactoBeads™ 4° C, desiccated Q L o
Serratia marcescens BactoBeads™ 4° (, desiccated a

M

EDVOTEK
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Amplification of the bacteria

Teacher preparation:

( Preparation For: What to do: When: Time Requirea
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 performin
Program Thermal Cycler the experiment. P g 15 min.

« Student experiment should take 15-20 minutes.

« PCR reactions should be setup and run on same day.

« PCR producis can be frozen and stored until needed./

-
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DNA Amplification using PCR

DNA template

Primers

e Short piece of DNA that
defines the area to amplify

Thermostable DNA
polymerase (Taq)

Free nucleotides (ANTPs)

Buffer

- 288 I b
.~ "'-.:f.»'ﬁ!ﬁ'ﬂ

EDVOTEK
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DNA Amplification using PCR

DNA template

Primers

e Short piece of DNA that
defines the area to amplify

Thermostable DNA
polymerase (Taq)

Free nucleotides (ANTPs)

Buffer

—__ © Epvorek, THE BIOTECHNOLOGY EDUCATION COMPANY
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DNA Primers

50 kb segment of Lambda Phage DNA

Forward Primer

Reverse Primer

EDVOTEK
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PCR Amplifies Specific DNA
Sequences

Target Sequence

—

[—— 5| 3|
t _ Separation of 3 >'
two DNA strands *
mm = Primer1
1 = Primer?2 5' My — A 3
Denature
¢ 94°C
3 MWW A 5
&
()
U
S y
. J
J( t -5 Anneal
| 5= 2 primers
40°C - 65°C
5 —— SNW‘_:_.MM3 — Extension
5! y — L 72°C /
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PCR Amplifies Specific DNA

Sequences

» R 5 ® Denaturation (94°C)

5 g’“? . Double-stranded DNA is
primers to get ‘unzipped” info single
primers anneal to strands.

5' I > > 5
<= = @ Anneadling (40-65°C)
Primer Primer PrimerS base pCIir with the
\ Add T polyparssing target DNA sequence.
to synthesize
complimentary strand . Exi_ension (7zoc)

il = = _'g,' Tag polymerase extends
I the primer and

Repeat cycle .
/ \ 25 t0 75 times / synthesizes a new strand /

I 5 > I 5 3 B ' >’ I
s—a 5 I > > I 5—3 Of DNA
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PCR Amplifies DNA Exponentially

Target Sequence

ut

5' s — A 3
Separation of '

two DNA strands ¢
Primer 1
Primer 2 5' mwvmr— A 3
Denature
t 94°C
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S 72°C
5 — 5’ mvs— A 3
3' o5’ '
5 — 5 e 3’
3' MW AW 5 4 5'
5 — 5' s mm— A 3
3'Coeeee- 5’ 4 5’
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PCR Amplifies DNA Exponentially

B
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Elecirophoresis at a Glance

@ Frepare

agarose gelin

casting tray @ Attach safety
cover,connect
leads to power

source and conduct
electrophoresis

Remove end
blocks & comb,
then submerge

gel under buffer in
electrophoresis

After electrophoresis,

chamber transfer gel for staining
/ K
Load each @
sumple in DNA stain
consecutive wells
Analysis
on white
light
source
Gel pattern will vary
depending upon experiment. I

EDVOTEK
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Electrophoresis Separates DNA
Fragmentis By Size

—
A BC

The sugar-phosphate
backbone of DNA has a
sfrong negative charge.

When an electrical current
is passed through the gel,
the current drives the DNA
fragments through the gel
towards the positive
electrode.

EDVOTEK
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Electrophoresis Separates DNA
Fragmentis By Size

The gel contains small
channels through which
the DNA can pass.

Small DNA fragments
move through these holes
easily, but large DNA
fragments have a more
difficult time squeezing
through the tunnels.

e © EDpVOTEK, THE BIOTECHNOLOGY EDUCATION COMPANY
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Electrophoresis Separates DNA
Fragments By Size

Because molecules of
different sizes fravel at

different speeds, discrete

bands are formed.

After the current is
stopped, the bands can

be visualized using a stain

that sticks to DNA.
® I[nstaStain ® EtBr
® InstaStain ® Blue
FlashBlue™ Stain
Sybr® Safe stain

___ © Epvorek, THE BioTECHNOLOGY EDUCATION COMPANY
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‘ SYBRe. Safe DNA Stain

J—

In-gel Staining
Melt agarose and cool to 65°C.

Add concentrated Sybr® Safe stain to
the molten gel at 1:10,000 dilution
(5 uL per 50 mL agarose solution).

Run DNA samples through gel — no post
staining or destaining necessary!

Post-electrophoresis Staining
Dilute concentrated stain to 1:20,000

(5 uL per 100 mL distilled water). Q. Kit #109

Transilluminator #558
After electrophoresis, place gel in tray. SybrSafe® Stain #608
Cover gel with diluted Sybr® Safe stain. /
Stain gel for 10 — 15 minutes.

EDVOTEK
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TruBlu2 ™ Bluelight Transilluminator

» Optimized for SYBR® Safe stained gels « Option for blue or white light e
 Large viewing area ¢« No harmful UV

1.800.EDVOTEK
www.edvotek.com




Multiplex PCR Testing of Water
Contaminants

] EdvoQuick™ DNA Ladder

Extracted DNA - E. coli
Extracted DNA - Serratia
Extracted DNA - B. subtilis

Extracted DNA - Serratia &
E. coli

6 Conftrol DNA - E. coli

EDVO-Kit #953 /

O A WO DN
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£dvo-Kit
; “E\,\SED vo E: <

i 345

Edvo-Kit #345

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

Experiment Objective:

In this experiment, students will isolate their own DNA and use PCR to amplify a segment
of the TAS2R38 gene, which is responsible for detecting the bitter taste of PTC. Digestion
of the PCR products and analysis by agarese gel electrophoresis are

used to differentiate tasters and non-tasters. Finally, students

genotype is linked to phenotype by tasting the PIC paper.

f See page 3 for storage instructions.
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PTC Improvements

Lyophilized reagents
increase stability
Multiple stopping points
Complete Control
Larger volumes

PCR cycling time
reduced

Instructor guide

xpl tics of Taata: SNP Anatyun of the PTC Gane Uting EON0- 345
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Instructor’'s Guide

(OV0-10t D48 Lxplering the Genetice of Tax

Module I: Isolation of DNA from Human Cheek Cells
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Where’s my DNA?

£xperiment Overview Where's my DNA
jﬁ) Sk Inside your

cheek cells

AFTER CENTRIFUGING
(Steps 4 and 5)

.- Inside the
cell pellet

AFTER LYSING
(Steps 6-9)

Mixed in
the lysate -

b

Cell lysis

AFTER CENTRIFUGING

(Step 10)
bk | In the
g supernatant
Cell Deboris

/

Isolated DNA



Isolation of DNA from Cheek Cells
P4, s S. Repear 6. m

1 ' q 3.
ol q _---A ..  steps3&4
| H /,"«@)"\ Lysis
@ ’: el Full speed supernatant Buffer
Se=Pp R ' 2 min. pe"et

3

Tip #2: Resuspend VERY well in lysis buffer
Tip #3: Water bath needs to be boliling /
M

10. spin
99° C PO 4

(399 50 pL
‘ ,\e)/ Supernatant

Full speed
2 min,

8. FLICK

Tip #1: Make sure the pellet is visible

EDVOTEK

Y - WWW.EDVOTEK.COM - 1/.80 PVOTEK
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Isolation of DNA from Cheek Cells

3 2 3 /\ 4 Gently mix
ADD: == ein
* 40 pL Primer Mix

* 10 pL Extracted DNA )=
* PCR EdvoBead™ PLUS g

Tip #1: Run the Complete Control
Tip #2: Students can use gloves to fransfer PCR beads
Tip #3: PCR product should be light orange
9 P g d /

EDVOTEK
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Isolation of DNA from Cheek Cells

3. SPIN 4. \NCUBATE

7 3%

”
7’

AET
/’\Q/\

1. aop
PCR amplified DNA (25pl)

3 G

Tip #1: Perform digestion with the confrol
Tip #2: Incubate for the whole 30 minutes

Tip #3: Tubes can be incubated for longer than 30
Mmin /

EDVOTEK

—___ © Epvorek, THE BIOTECHNOLOGY EDUCATION COMPANY -~ WWW_.EDVOTEK.COM - 1.800.EBVOTEK



Isolation of DNA from Cheek Cells

1, m 2. |100]
Agarose ' B '

m =

Caution! Flask will be HOT!

WAIT
POUR
D +d I E!
SYBR Safe

Tip #1: Use Sybr Safe

Tip #2: Use the DNA with the kit

Tip #3: Load the Complete Control in lane 2

Tip #4: Waich the gel closely - bands are small /

EDVOTEK
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Edvotek PLTW Experiments

118-PLTW
225-PLTW
235-PLTW
268-PLTW
301-PLTW
303 - PLTW
339 - PLTW
990-PLTW
116
330
345
951
953
956

Hypercholesterolemia Kit

Kit 953

EDVOTEK.
Components A-F

)

Store: Freezer
~ Use within: 9 months of receipt
. Lot#: 08021900 =

. These components work with literature version: 953.190621

To download, visit:
www.edvotek.com/953.190621.pdf

| Bioremediation by Oil-eating Bacteria Kit
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Cadll Website

YouTube info@Edvotek.com

Facebook
1-800-EDVOTEK Twitter

www.edvotek.com
Pinterest /

We are ready to help!

EDVOTEK
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Cadll

Monday - Friday
8AM-5:30PM EST

1-800-EDVOTEK :
(;!g ‘ gag :
are ready to help!

EDVOTEK



What's Next?

For Orders & Technical Service: - T TR R
re N X ”«1’] ‘\:l\kjlké SR
1-800-EDVOTEK (1-800-338-6538) l = Qi
J} /i ‘E \/'\,‘1 I
Web site: www.edvotek.com 'S SH‘N\L,«\T[\@;

Email; ,)
e GCeneral - info@edvotek.com v 1
e Kelly - kellyp@edvotek.com ’

Check our YouTube Channel for

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

Like us on Facebook, Instagram, &
Twitter for special offers & product

updates: @edvotek
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