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student learning and attitudes
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Biology 151
The old DNA lab

|

« Isolation of DNA from onion
» Characterization of DNA

Learning and interest

Not good!

Experiences vs Expectations
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CA content-standard checklist for
high school biology students

« B.5.c Students know how genetic engineering (biotechnology) is

used to produce novel biomedical and agricultural products.

« B.5.d Students know how basic DNA technology (restriction enzyme

digestion, gel electrophoresis, ligation, transformation) is used to
construct recombinant DNA molecules.

« B.8.f Students know how to use comparative embryology, DNA or

protein sequence comparisons, and other independent sources of
data to create a branching diagram (cladogram) that shows probable
evolutionary relationships.

« B.8.g Students know how several independent molecular clocks,

calibrated against each other and combined with evidence from the
fossil record, can help estimate how long ago various groups of
organisms diverged evolutionarily from one another.




New DNA lab objectives

« Continue DNA
isolation skills

* Provide opportunity
for investigation

Intriguing investigative opportunity

* GMO detection * Human mitochondrial
DNA sequence

comparisons

Detection of GM corn

+ Every student
— Isolation
— PCR amplification
— Electrophoresis

— Analysis

Analysis of corn products

w corn on cob

corn syrup

corn nuts

8, corn meal
cheetos

Human mtDNA sequencing

Isolation
PCR Amplification
Electrophoresis

Sequencing
* Analysis
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Select the apropriate period of time: Sequence sources
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07/12/2005 Philip Drummond Western Carolina University Cullowhee, NC V|F\W

07/12/2005 Sharon Lee-Bond Northampton Community ~ Bethlehem,  \|[W
College PA
(] 07/12/2005 Claire Vollmar Lone Star Scholar's Seguin, TX  VIEW
Academy: TX Lurtheran Uni.
| 07/08/2005 Human Genomics VIEW
Workshop July 5-8 2005
) 07/06/2005 Lynn Miller Hampshire College Amherst, MA | \/[FW
| 07/01/2005 Gail Ishimoto Kamehameha Schools Honoluly, H VW
] 06/16/2005 Louise Handly, Biotech Andrew Hill High School San Jose, CA VILW
[ 06/14/2005 Madelaine Travaille High Point Regional HS Sussex, NJ  VIEW
] 06/14/2005 Virginia Suechting Xavier HS Appleton, WI VIEW
[ 06/14/2005 Karin Tracey Fairfield Warde HS Fairfield, €T VI[W
(] 06/14/2005 Biochemistry- Schaefer Vernon Township High Vernon, NI VIEW
School
' 06/02/2005 John DelLiso Kings Park High Schoal Kings Park,  VIFW
NY
] 06/02/2005 Paul Wissmann Santa Monica College Santa Monica, VI[W
| 05/31/2005 Jake Russo Watsonville High School Watsonville, VIEW
cA
(] 05/31/2005 Melissa Joslin Averill Park High School Averill Park,  VIEW

COMPARE][ Aigr: cLusTAL w [v]

<

B

African mtDNA, 2000-12-19

[Eastern Pygmie v| (OPEN]

[Nons o

Aslan EDNA, 2000-12-18
Japan#2_v| OPEN]

[None v

Native American mtDNA, 2000-12-15
hetuth #1 | OPEN|

European mtDNA, 2000-12-16
[Gresce #1 v OPEN]

[None v

C8U Chico Biol6A SpringOs, 2005-04-28
[o1eel v OPEN]

[018lee v] (OPEN]

(SN

O | [owwishio ] (OPEN
[01wolfe ] [OPEN

Biol6A Fallo4, 2004-11-23
(m] 141 V| OPEN!

01Bel I TACGGTACCATAARTACTTGACCAC
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Student

Student mtDNA conclusions

* Maternal lineage
+ Divergence

Student Negative Opinions
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Student Positive Opinions
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Lessons Learned

« If they don’'t do it, they won't learn it

The more it's about them they better they
learn

+ They like high tech
+ Controversial topics didn't seem to matter

Cost

« GMO * Human mtDNA
— Primers, agarose — Primers, agarose, chemicals
$80 $230
— Extraction & amplification — Tubes, amplification
$1.70/ student $2.40 / student

— Sequencing service
$12.75/ student




