Meselson and Stahl Experiment Notes
Background:
· Watson and Crick’s model of DNA suggested a semi conservative replication
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· They devised an experiment to test this hypothesis by attempting to distinguish old and new strands of DNA by labeling them with Isotopes

Technique:

· Two cultures of E. coli were grown in the presence of “heavy” isotopes of Nitrogen (15​​N) or ordinary “light” isotopes, 14​N.
· After being grown for many generations the bacterial DNA was heavy or light, but not both.

· The bacteria were processed so the DNA was released into solution.

· Equal volumes of each culture were mixed and added to CsCl (because it has the same density as DNA.)
· The mixed culture was placed in a high speed centrifuge at 140,000 x g for 20 hrs. 

· Result:  The centrifuged test tube had a heavy and light band; thus, creating the technique they could use to test their hypothesis
	Test Tube: 




Experiment:

· A culture of E. coli was grown for 14 generations in a medium of 15N in the form of 

NH​4​Cl to ensure that all the DNA was labeled with the heavy nitrogen.
· A sample was isolated, and its DNA was prepared and added to CsCl for centrifugation. This sample was labeled generation 0.
· Immediately after removing Generation 0, a ten-fold excess of 14N was added to the culture of E. coli to ensure that the newly replicated strands were made of 14N.

· Each successive sample (Gen. 1, Gen. 2, etc.) was removed from the culture every 20 minutes (because an E.coli replicates every 20 minutes) and was prepared for centrifugation.

· The centrifuged test tubes were analyzed and the following results were discovered. 
Results:

	Generation

(removed every 20 minutes)
	Bands
	What does the test tube look like?

	0
	100 % Heavy (H)
	

	1
	100 % Intermediate (I)
	

	2
	50 % Light (L), 50 % I
	

	3
	75 % L, 25 % I
	

	4
	87.5 % L, 12.5 % I
	

	5
	93.75 % L, 6.25 % I
	


Conclusion
· DNA replication had to be semi conservative because the original strands of heavy DNA are always present, either as a heavy band in Gen. 0 or an intermediate band in every successive generation (Gen. 1, Gen. 2, etc.).  Also, the relative percentage of the intermediate to light bands is reduced by half.
· What would the results be like if replication were conservative or dispersive replication? 
