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EDVOTEK
PCR Perfection

www.EDVOTEK.com
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EDVOTEK
The Biotechnology Education Company

Celebrating 30 years of science education!
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Experiments

Reagents

Equipment

Resources

EDVOTEK
The Biotechnology Education Company
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Edvotek PLTW Experiments
Kit Description

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
557 TruBlu™ Blue Light Transillumiantor

589 / 591 / 592-1 Edvotek Variable Micropipets, 0.5-10 μl, 2-20 μl, 10-100 μl, 100-1000 μl
540 / 541-542 Edvocycler Jr, Edvocycler 2
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Today’s Strategy
New water quality extraction - Tips & Tricks for PTC
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Water Quality Testing Extraction

⚫ Updated the 
extraction protocol 
this summer 

⚫ Removed incubation 
steps 

⚫ Check literature link 
on freezer bag

⚫ Will still work with old 
components 
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Water Quality Testing Extraction
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Isolation of DNA from Bacteria

⚫ Step 1:  Label tubes with bacteria 

⚫ Step 2: Add 100 uL water/bacteria sample to lysis 
buffer 

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

⚫ Step 5: Vortex or flick to mix

⚫ Step 6: Incubate at 99 deg. C for 5 min

⚫ Step 7: Place on ice and proceed to PCR
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Have the old freezer bag? No 
problem!
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Amplification of the bacteria
Teacher preparation:

• Student experiment should take 15-20 minutes.
• PCR reactions should be setup and run on same day.
• PCR products can be frozen and stored until needed.
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DNA Amplification using PCR

● DNA template

● Primers
● Short piece of DNA that 

defines the area to amplify

● Thermostable DNA 
polymerase (Taq)

● Free nucleotides (dNTPs) 

● Buffer
Cat. #541
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DNA Amplification using PCR

● DNA template

● Primers
● Short piece of DNA that 

defines the area to amplify

● Thermostable DNA 
polymerase (Taq)

● Free nucleotides (dNTPs) 

● Buffer
Cat. #541
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DNA Primers

Cat. #541

● 50 kb segment of Lambda Phage DNA

Forward Primer

Reverse Primer
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PCR Amplifies Specific DNA 
Sequences
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PCR Amplifies Specific DNA 
Sequences

⚫ Denaturation (94°C) 
Double-stranded DNA is 
“unzipped” into single 
strands.

⚫ Annealing (40-65°C) 
Primers base pair with the 
target DNA sequence. 

⚫ Extension (72°C)             
Taq polymerase extends 
the primer and 
synthesizes a new strand 
of DNA. 
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PCR Amplifies DNA Exponentially 
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PCR Amplifies DNA Exponentially 
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Electrophoresis at a Glance
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Electrophoresis Separates DNA 
Fragments By Size

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

⚫ When an electrical current 
is passed through the gel, 
the current drives the DNA 
fragments through the gel 
towards the positive 
electrode.  
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Electrophoresis Separates DNA 
Fragments 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. 
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Electrophoresis Separates DNA 
Fragments By Size

⚫ Because molecules of 
different sizes travel at 
different speeds, discrete 
bands are formed.

⚫ After the current is 
stopped, the bands can 
be visualized using a stain 
that sticks to DNA. 
⚫ InstaStain ® EtBr
⚫ InstaStain ® Blue
⚫ FlashBlueTM Stain
⚫ Sybr® Safe stain
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SybrSafe®      DNA Stain

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

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

3. Run DNA samples through gel – no post 
staining or destaining necessary!

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

(5 μL per 100 mL distilled water).

2. After electrophoresis, place gel in tray.  
Cover gel with diluted Sybr® Safe stain.

3. Stain gel for 10 – 15 minutes.

Kit #109 
Transilluminator #558
SybrSafe® Stain #608 
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TruBlu2™ Bluelight Transilluminator

 • Optimized for SYBR® Safe stained gels • Option for blue or white light •   
• Large viewing area • No harmful UV • 
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Lane Sample

1 EdvoQuick™ DNA Ladder

2 Extracted DNA - E. coli
3 Extracted DNA - Serratia
4 Extracted DNA - B. subtilis
5 Extracted DNA - Serratia & 

E. coli
6 Control DNA - E. coli

EDVO-Kit #953

Multiplex PCR Testing of Water 
Contaminants 
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PTC Improvements

⚫ Lyophilized reagents 

increase stability 

⚫ Multiple stopping points

⚫ Complete Control

⚫ Larger volumes

⚫ PCR cycling time 

reduced

⚫ Instructor guide
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Instructor’s Guide 
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Where’s my DNA?
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Isolation of DNA from Cheek Cells

⚫ Tip #1: Make sure the pellet is visible 
⚫ Tip #2: Resuspend VERY well in lysis buffer
⚫ Tip #3: Water bath needs to be boiling
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Isolation of DNA from Cheek Cells

⚫ Tip #1: Run the Complete Control 
⚫ Tip #2: Students can use gloves to transfer PCR beads
⚫ Tip #3: PCR product should be light orange
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Isolation of DNA from Cheek Cells

⚫ Tip #1: Perform digestion with the control 
⚫ Tip #2: Incubate for the whole 30 minutes
⚫ Tip #3: Tubes can be incubated for longer than 30 

min
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Isolation of DNA from Cheek Cells

⚫ Tip #1: Use Sybr Safe
⚫ Tip #2: Use the DNA with the kit 
⚫ Tip #3: Load the Complete Control in lane 2
⚫ Tip #4: Watch the gel closely - bands are small
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Edvotek PLTW Experiments

Kit Description

118-PLTW Hypercholesterolemia Kit  

225-PLTW DNA Detectives Kit   

235-PLTW DNA Microarrays

268-PLTW Mystery Infections Kit   

301-PLTW Construction & Cloning of a DNA Recombinant 

303 - PLTW Exploring Biotechnology with GFP

339 - PLTW Sequencing The Human Genome Kit  

990-PLTW Morphology of Cancer Cells Kit  

116  Sickle Cell Gene Detection

330  PCR Amplification of DNA 

345  Exploring the Genetics of Taste  

951  Water Quality Testing I 

953  Water Quality Testing III 

956  Bioremediation by Oil-eating Bacteria Kit
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We are ready to help!

Website

www.edvotek.com

Call

1-800-EDVOTEK

Email

info@Edvotek.com

Online

YouTube
Facebook

Twitter
Pinterest 

Mistakes Hurt!
Happen!
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We are ready to help!

Call

1-800-EDVOTEK

Monday – Friday
8AM-5:30PM EST

Mistakes Hurt!
Happen!

Copyri
ght E

DVOTEK, In
c. 

Do N
ot C

opy o
r D

ist
rib

ute 

 
Copyri

ght E
DVOTEK, In

c. 

Do N
ot C

opy o
r D

ist
rib

ute 

 
Copyri

ght E
DVOTEK, In

c. 

Do N
ot C

opy o
r D

ist
rib

ute



© EDVOTEK, THE BIOTECHNOLOGY EDUCATION COMPANY - WWW.EDVOTEK.COM - 1.800.EDVOTEK

What’s Next?

For Orders & Technical Service:  
⚫ 1-800-EDVOTEK (1-800-338-6538)

⚫ Web site: www.edvotek.com

⚫ Email:  
⚫ General - info@edvotek.com
⚫ Kelly - kellyb@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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