Modeling DNA Structure and Experimental Techniques using Hybridization
This lesson plan was used in an upper level genetics and genomics course, with an 85 minute block of time.  It starts with the basic DNA structure, but moves on to Hybridization experiments.  

READ BASIC DNA STRUCTURE LESSON PLAN FIRST.
Goals: A feeling for the molecule.

Deeper understanding DNA hybridization, first as DNA structure (native),

 then as used by experimenters to study gene function and regulation.

Concepts to come out of this -

Southerns, Northerns, Microchips, in situs all give information based on hybridization (or not) of probe to (often arbitrary) position.

Where's the information?  Less in probe than in target.


Plan


Warmups, to get in right frame of mind, plant ideas


8-4-2-1



Walk and talk

· How is your day going?
· What do you think when I say “bonds”?

· What do you see in your mind when I say DNA?
· What's a Northern Blot?

Partnering skills  (with students in two lines facing each other)
· Connect but do not touch

· Connect and move away. Connect in a way that can be easily disconnected (move to different body parts)

· Pull away, push towards

· Connect in a way that can less easily be disconnected, more dependant

Debrief: what was that like?  What did you discover?
Connect this to science content:

What is a covalent bond?  (elicit answers, to group or between pairs)
In pairs, create a covalent bond 
Why did you do what you did?  Is the science right?  


What is a hydrogen bond?  

In pairs, create a Hydrogen bond

Why did you do what you did?  How is it different?   


DNA structure:  
Split into groups to create 2 DNA strands that represent  the covalent and hydrogen bonds in the DNA structure. 

 (Teacher circulates, listening, asking questions where appropriate)

 
Add Constraints, one by one:


Show that  A=T  and C=G basepairs are different


Add directionality to the strands

Make the strands run antiparellel to each other


In two groups, with each group observing and

 commenting on the other between steps.


Replicate - 



Dissociate one group,



Melt the other (break H-bonds)



To allow for replication 




How is this different from hybridization?  (enzymes, synth)


Gel electrophoresis


(Walking though “matrix” of chairs, so single walkers go




farther than triples in same amount of time)


What does the molecule experience in the gel?



(salinity, pH, Brownian motion, pull of electric field, 

retardation by gel matrix)


Traversing the gel -- NEED MUSIC


Stop when music (=electric field) stops.  

Discuss: why is this group in this position, not that?


Hybridize to gel using cards w/ sequence 

 (Students in gel have cards with different sequences around their necks.  Send “probe” students walk through with different colored sequence cards, looking for complementarity)

Students Build own dance of experimental technique that makes use of 

Hybridization of probe strand to target strand


Elicit from group possibilities 

(Southerns, Northerns, Microchips, PCR, RT-PCR, in situs)

(Why Western/Eliza different)

Two or 3 groups - make a hyb dance of an experiment, 

explain what and why, bodily and experimentally

Sum up



What did this mean?  



Include time for writing

Writing Assignment (1 page reflection handout to fill in same day):

Choose a section of one of the dances you just did. Which:__________________

What were you thinking at the time?

What were you doing physically?  

Describe it so that another person could repeat it

What was the meaning of those actions?

What did you have to do to generate a group dance?
20  mins to get to first DNA structure





5-10  mins





20  mins





25  mins





5  mins





Time estimates





5  mins








