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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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Today’s Strategy

1) Talk about the 118-PLTW - Hypercholesterolemia experiment and
discuss strategies for successful electrophoresis in your classroom.

2) Learn how to calibrate Edvotek pipettes

3) Preview the new Pipetting-by-numbers PBS experiment to ensure your
stfudents are pipetting experts.
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Familial Hypercholesterolemia

F+H=FH
o @

Family history High LDL cholesterol: Fa milial

of early cardiac events above 190 mg/dL in adults Hypercholesterolemia
and 160 mg/dL in children -

FHauimes #FHCantwait FHYY/

SEPTEMBER 24

@ Individuals with a condition known as familial hypercholesterolemia (FH)
possess mutations in the gene for the LDL receptor and thus are unable
to efficiently remove LDL from the circulation.
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Familial Hypercholesterolemia

Individuals with a condition known as familial
hypercholesterolemia (FH) possess mutations in the
gene for the LDL receptor and thus are unable to
efficiently remove LDL from the circulation.

The result of this deficient uptake is that LDL remains
in the circulation and accumulates on arterial walls.

Heterozygous individuals are treated with medications
(often statins)

Homozygous individuals often require much more
complex treatments

® Combinations of drugs, dialysis, or liver transplants

pr
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Analyzing a Family for
Hypercholesterolemia

In this experiment, the students analyze members of Anna Garcia’s family
for hypercholesterolemia.

Students will perform agarose gel electrophoresis, and then analyze the
results to identify mutations in the LDL receptor gene in each family
member and then create a pedigree.

Table 1: Gel Loading ‘

Carlos Maria

Lane 1 Tube A DNA Standard Marker ft Ff
Lane2 | TubeB Normal DNA Sample
Lane 3 Tube C FH Control (FF)
Lane 4 Tube D Carlos (Anna’s father)
Lane5 | TubeE Anna Garcia Eric Anna Juanita

ff Ff Ff Ff
Lane 6 Tube F Eric (Anna’s brother)
Lane 7 Tube G Jason (Anna’s bother-in-law)
Lane 8 Tube H Erin (Anna’s niece, Jason and Juanita’s daughter) /‘
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Isolation of DNA

Cells are homogenized in a solution that releases the DNA from the cell by
breaking down cellular and nuclear membranes in a process called lysis.
@® a buffer stabilizes the sample’s pH (Tris-HCI)

® a chelating agent removes ions (inactivates DNAses)

® a detergent dissolves lipids (SDS)

® an enzyme breaks down proteins (Proteinase K).

After a short incubation, the Eugaryo+e
solution is boiled to lyse the cells. o

Rihosomes-; o “" ® "\ Mitochondrion
The lysate is centrifuged to remove Nucleolus (SO0 ~ Organelles
insoluble components. R L ERp—
The lysate contains nuclear DNA for Crtoplasm— QL G 0/ /
PCR-RFLP analysis.

EDVOTEK

WW.EDVOTEK.COM - 1.800.ED

/'/



PCR Amplifies Specific DNA

Sequences
+ R Denaturation (94°C)
5 —H:’ - Double-stranded DNA is
primers o get “unzipped” into single
primers anneal to Stl‘a N d S.
5 > 3 5 :
< [T A|_1neaI|ng (4Q-6$°C)
Primer Primer Primers base pair with the
\ Add T potyasnies target DNA sequence.
to synthesize
‘ complimentary strand EXtenSiOn (7zoc)
3| 5 3 3 Taq polymerase extends

. ) 3-t 5;9 : the primer and synthesizes
/ \ 250 75 times / \ a new strand of DNA. /

I 5 I 5

53 5—3 5—3 5—3
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Restriction Fragment Length
Polymorphisms can identify certain

mutations
A A A A
B A A

Restriction Fragment Length Polymorphisms (or RFLPs)
are heritable differences in the nucleotide sequence.

EDVOTEK

Some RFLPS add a restriction enzyme cut site to the DNA.



Planning and timing requirements

Required equipment/reagents
® Horizontal gel electrophoresis apparatus
D.C. power supply
Automatic micropipettes with tips
Balance
Microwave, hot plate or burner
250 mL flasks or beakers
Hot gloves

Safety goggles and disposable laboratory gloves

UV Transilluminator or Blue Light visualization
system (use if staining with SYBR® Safe)

UV safety goggles (use if staining with SYBR®
Safe)

® White light visualization system (use if staining
with FlashBlue™)

Distilled or deionized water
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Planning and timing requirements

® Teacher Prep = 45-60 mins

@® (Note: This can be done up to one
week ahead of time)

® Experiment = 30-40 minutes

@® Gels can be analyzed at the end of the
experiment or saved for analysis on a later
date. Plan ahead!
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Edvotek PLTW Equipment

Kit Description
504 M12 Complete™ Electrophoresis Apparatus
5010 QuadraSource™ Digital Electrophoresis PS
957 TruBlu™ Blue Light Transillumiantor
589 / 591/ 592-1 | Edvotek Variable Micropipets, 0.5-10 pl, 2-20 pl, 10-100 pl, 100-1000

R e e
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Electrophoresis at a Glance

@ Frepare

agarese gel in
casting tray @ Attach satety

@ Remove end cover,connect l
blocks & comb, leads to power
gfe'?t::\ ;Z?l::f:greln source and conduct
electrophoresis siectiophonusts After electrophoresis,

transfer gel for staining

/
@ DNA stain

)
1234586

./

(+)

consecutive wells

Vi @ Load each
i sample in
Y

O,
Analysis
on white

light
source

Gel pattern will vary
dependina upon experiment.
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Pipetting — The most accurate way
to transfer small volumes of liquids

Pipetting button

Volume-setting wheel

Tip ejection key Easy calibration function

Finger rest & pipette label

Volume lock

Volume display

The figures in the display are read
from top to bottom, the white dash
represents the decimal point.

Handgrip

Volume range

Pipette shaft

Tip cone
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Pipetting — The most accurate way
to transfer small volumes of liquids

SET the micropipet to the appropriate volume.
PLACE a clean tip on the micropipet.

PRESS the plunger down to the first stop. HOLD the
plunger down while placing the tip beneath the
surface of the liquid.

Slowly RELEASE the plunger to draw sample into the
pipette tip.

DELIVER the sample by slowly pressing the plunger
to the first stop. DEPRESS the plunger to the second
stop to expel any remaining sample. DO NOT
RELEASE the plunger until the tip is out of the
sample container.

DISCARD the tip by pressing the ejector button. Use a /

new tip for the next sample.
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Pipetting Practice

(OJONO)
(OION©)
(OION®)

Tips for great pipetting:
1) Use the correct pipette for the volume you are pipetting
2) Use the correct tip for the pipette you are using
3) Change tips between samples if cross-contamination is a concern
or if the tip retains liquid
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Pipetting Practice

(OJONO)
(OION©)
(OION®)

Tips for great pipetting:

4) Keep the pipette vertical when aspirating and dispensing

5) Depress and release the plunger in a smooth, slow motion

6) Use a consistent fechnique between samples to insure precision
/) Use good ergonomics and ensure you are comfortable while
pipetting — especially when you are doing many samples.

£

EDVOTEK



Pipetting Practice

PRECISION

High Precision High Precision
Low Accuracy High Accuracy

Low Precision Low Precision
Low Accuracy High Accuracy

ACCURACY
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Calibrating your pipette

Recommended every 6-12 months depending on use
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Calibrating your pipette

1. Set the micropipet to 20 uL. Pipette 20 ulL of water
onto "ANALYTICAL balance”. Reading: 22 mg.

2. Remove the label window and label; Push the hook
forward, raise it slightly and then pull it back.

3. Remove the protective film (can be discarded in your
lab, do not discard today).

4.  Push the red adjustment slider completely back,
raise the volume-setting wheel, and release the
adjustment slider.

5. Set the pipette to 22 uL.
6. Push the adjustment slider back again, push the

volume setting wheel down, and release the
adjustment slider. /
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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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Pipetting by Numbers: STEAM
Pipetting Practice

Each circle will indicate:
- Volume (in L)
- Color:

-R=red

-P=purple
-N=navy
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Pipetting by Numbers: STEAM
Pipetting Practice

 Student groups will each be
responsible for creating part of a
larger DNA mural

* The dyes will migrate different
distances on the paper

« Students must pay attention to
the color and volumes that are
indicated to “stay inside the
lines”

« Good pipetting technique is
essential

= Ayt EDVOTEK
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Practicing gel loading
DNA Duragels

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

« Designed to practice loading 5 - 35 pl
samples.

 Includes simulated FlashBlue™ and
Ethidium Bromide gel images, ideal for
representing how actual gels are stained.
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Gel Electrophoresis
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Electrophoresis at a Glance

7.

‘ POUR

1X Diluted
Buffer

150V, 20-30 min

p
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Electrophoresis Separates DNA
Fragments By Size

—
A BC

D IR IS | JAI ) ] I ]

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.

2 - EDVOTEK
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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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‘ SYBRe. Safe DNA Stain

R

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 pL per 100 mL distilled water). . 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.




TruBlu2™ Bluelight Transilluminator

Optimized for SYBR® Safe stained gels ¢ Large viewing area ¢ No harmful UV

EDVOTEK




Analyzing the Results

Table 1: Gel Loading
Lane 1 Tube A DNA Standard Marker
lane2 | TubeB Normal DNA Sample
Lane3 | TubeC FH Control (FF)
Lane4 | TubeD Carlos (Anna’s father)
Lane5 | TubeE Anna Gardia
Lane 6 Tube F Eric (Anna‘s brother)
Lane 7 Tube G Jason (Anna’s bother-in-law)
Lane 8 Tube H Erin (Anna’s niece, Jason and Juanita’s daughter)

1 2 3 4 5 6 7 8

We always want to start by analyzing the results of the conftrols
1) DNA ladder
2) Normal DNA (ff) — One large band (no restriction sites)
3) FH Conftrol (FF) — Two bands (restriction site introduced)
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Analyzing the Results

Table 1: Gel Loading

Lane 1 Tube A DNA Standard Marker

lane2 | TubeB Normal DNA Sample

Lane3 | TubeC FH Control (FF)

Lane4 | TubeD Carlos (Anna’s father)

Lane5 | TubeE Anna Gardia

Lane 6 Tube F Eric (Anna‘s brother)

Lane 7 Tube G Jason (Anna’s bother-in-law)

Lane 8 Tube H Erin (Anna’s niece, Jason and Juanita’s daughter)
1 2 3 4 5 6 7 8 ‘

Carlos Maria
ff Ff

4) Carlos - FF

5) Anna Garcia - Ff ‘
Eric Anna
/) Jason - Ff ff Ff

)
)
6) Eric - FF
)
)

8) Erin - ff



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 ,
I oo |||
Lot #: 08021900 .._... 953FB08021900
345 These components work with literature version: 953.190621
9 5 1 | To download, visit:
www.edvotek.com/953.190621.pdf ‘
953
| DIVICHICUIduUUIl Ly Vlimcauily bacieiia 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: . vl :\H& |
1-800-EDVOTEK (1-800-338-6538) l ‘_ ;T‘fHé. ‘“.lf“»z\
Web site: www.edvotek.com | 5 \Jﬁwg\’" SHJ"\L\;\T@.J |
Email: J - ha
e General - info@edvotek.com ) I ;

e Brian - briane@edvotek.com

Check our YouTube Channel for | 5
instructional videos:
www.youtube.com/edvotekinc . *

Like us on Facebook for special offers &

product updates:
www.facebook.com/edvotek
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