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DNA Necklaces: Making it Real!
Objectives

A To extract DNA from cheek cells

A To create a take home necklace
using your own extracted cheek
cell DNA

A To work with a DNA model
Benefits

A Engages students by making the
concept of DNA real and personal

A Can be used to help teach  the
molecular basis of heredity CARQLINA



Materials:

A2 microcentrifuge pendant tubes
/82 15 mL tubes

A2 transfer pipets

240 plastic cups

Al bottle of sports drink

A4 packs of colored string

A3 25 mL bottles of cell
A lysis solution
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f [”/ﬂﬂ A Drinking coffee

T before collecting
T DNA may lower
1" -

your yield

A To maximize DNA
collection,
precipitate DNA
for 10 minutes or
more.
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DNA Cheek Cell Extraction:

N

N o n ~Uw

. Write your name on a 15 mL tube.

Pipet 2 mL of sports drink. Swish in mouth for 1
minute.

Spit sports drink back into the plastic cup.

Pour contents of plastic cup into a 15 mL tube.
Add 2 mL of cell lysis solution.

Invert tube 5 times.

Add cold 70% ethanol until total volume equals

12-13 mL. Notice two distinct layers.
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What 60s Hap

peni ng?
. Sports drink mouthwash dislodges cheek cells.

. The level of salt in the sports drink is physiologic,
so cells stay intact initially.

. Lysis buffer contains detergent which disrupts the
lipid cell membrane.

. DNA precipitates out, because the salt and DNA
are less soluble in ethanol than they are in water.
The presence of the salt is critical.
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_Understanding DN[\E

In the 1950s it was known that DNA carried the genetic

instructions for life, but the structure was a puzzle.

A DNA fiknownso
DNA has three distinct chemical units:

A deoxyribose sugars
A phosphate groups
A nitrogenous bases (adenine, thymine, guanine,
and cytosine)
A Same number of adenines and thymines
A Same number of cytosines and guanines
A Crystallography data - DNA appears to be a helical molecule.
GARQLINA
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Identification of DNA Model Pi:c_:es:

—=.=_______ E—

Phosphate .
Group 2 Guanine
gl L I Cytosine

molecule
Covalent 7 4 7 Y Adenine
Bond L
Hydrogen | _
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Putting It All Together:

Have students build their own DNA basepairs.

Note the difference
in bond angles on
the purple sugar
molecule.
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Things to keep Iin Mind:
A Adenine pairs with thymine.

A Guanine pairs with cytosine.

A DNA strands run antiparallel to each
other.

3! 5'
5' 3'

3' end - hydroxyl group on the deoxyribose molecule
5'end i phosphate molecule
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Putting It All Together:

Two
students
team up
to create
DNA
base
pairs
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Putting It All Together:

Link all the base pairs together to demonstrate

the double helix.
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DNA Necklace Assgn:bly:

1. Cut string. Tie the ends together to form a

loop that will fit over your head (~28 inches).

2. Use a plastic pipet to transfer DNA into the

pendant tube. Do not overfill.

3. Place the loop of string around the cap hinge

of the open pendant tube.

4. Close cap.
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Understanding DNA
40 bases (#21-1334)

DNA Structure & Function
30 bases (#21-1113)

A color coded pieces

A easy to assemble and
disassemble

A instructions include
questions for assessment
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Translation Kit
Catalog#: 21 -1116

Also available
Transcription Kit
Catalog#: 21 -1114

Plasmid Biotechnology

Kit
Catalog#: 21

-1117
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Resources from Carolina:

DNA Necklace Kiti Catalog# 21-1138
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Standards Met:

9i 12 Content Standard C: Life

Science

A Molecular basis for heredity

A Matter, energy, and organization in
living systems
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" Evaluations: Share Your Thoughts!

A

Do Po Do T» o I

Scale =1to 10

10 = Outstanding

9 = Above Average
8, 7 = Average
6, 5, 4 = Below Average
3,2, 1 = Well Below Average

Please provide comments! nnﬂ@unn
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Carolina Biological Supply Company

Thank you for investing your time in
our training program.

For all your classroom needs, check out
our website, www.carolina.com.

Enjoy the rest of the conference!
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