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BIO  307 Cell Evolution

 Dyer


COMP 215 Algorithms (and DNA)  LeBlanc

"DNA 101" an introductory lecture for computer science students

along with a demonstration of DNA extraction 

in the manner of Julia Childs
(For the DNA extraction use Modern Biology Kit #B1-2 which includes a buffer, SDS, glassware, and some frozen calf thymus.  You supply certain items like a waring blender, tabletop centrifuge, and ice cold ethanol.  Wheel it all into the lecture room on a cart.)

(Props for the lecture might include: a piece of string or rope cut to about 1.8 meters AND pocket sized copies of the genetic code for each student AND a model of a DNA molecule)

Brief Lecture Outline including use of props and DNA extraction in italic/bold
As students are walking in

Put into waring blender--some chopped up thawed calf thymus gland, about 70 ml of cold nuclear buffer and about 10 ml ice chips--Blend loudly for 60 seconds. Pour into filter lined with cheese cloth.  (Why calf thymus?--It is a tender, easy to disrupt tissue, readily accessible at  slaughter houses.  It is  sometimes eaten as "sweet bread")
1. Begin with drawing on board of DNA sequence including complementary strand

(plan to include a start and stop for a short "gene" sequence on each strand)


point out complementation rule


contrast with 3D of model

mention that databases show just one strand


define chromosome


define gene


discuss antiparallel strands and orientation of genes on them


show string which is length of all of the chromosomes in one human cell!



(BUT first make them guess length)



(pull it slowly out of pocket)


discuss fact that less than 10% of total length is genes



much of the rest may be regulatory (decide whether or not to elaborate)

Check your filter-give the cheese cloth a little squeeze to extract a bit more liquid.  Pour filtrate into each of two centrifuge tubes. Go slowly enough to balance them by eye.

Centrifuge three minutes.
2. Add transcription to the diagram on the board


purpose of transcription


use of U tather than T


(save gene regulation for later)

Your centrifuge has stopped. Discard supernatant. Resuspend pellets in buffer.

Pour a couple of mls of that suspension into a vial wand add about a ml of SDS.  Tell them that  SDS is essentially "shampoo".  Let this mixture sit about five minutes.
3. Add translation to the picture


pass out personal copies of genetic code for their wallets


discuss "redundancy" (synonyms) and start/stop codons


go back to anti parallel DNA strands to show orientation of start/stop


Discuss reading frames as one of the challenges of gene-finding


Decide whether to bring in introns/exons/splicing



possibly implicate that into the challenges of gene finding in eukaryotes



possibly discuss "benefits" of alternative splicing



for multiple products from one gene


Note: Distinguish clearly-chains of nucleotides vs chains of amino acids.


Possibly use string of beads analogy strictly for AA


Consider using analogy of having instructions for how to string beads of 20 colors

Have five minutes or more elapsed?  Time to work on your DNA! Pour a couple of mls of ice cold ethanol down the side of the tube, forming a layer.  Already you should see a while cloudy film of DNA at the interface.  If the class is small you could show it around at this point.

Now take a glass rod and gently stir the interface forming a sort of whilrl pool.  Long gelatinous strands of DNA should wind on to the rod.  At this point you can pull some up and show the class.  You may also pass around the vial.  Ask them not to stir it too hard or the DNA will be fragmented.
4. If time-bring in a little gene regulation


show a promoter region upstream of one of the "gene" sequences on the board



(define upstream/downstream)


talk about DNA sequences that bind regulatory proteins and convey info to 

transcribe


Use model to show how a protein (your hand) can fit into a groove


Maybe if time put up a pretty inverted repeat sequence and show how



internal bping can make intetresting structures



including binding sites


clearly distinguish regulatory info from that coded for by genes


go back to string to remind them of how little is genes/how much is regulation


consider comparing/contrasting gene regulation in prokaryotes/eukaryotes

Genomics 101 -- Fall 2002
2
genomics.wheatoncollege.edu

