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Lessons for life



AIMS

• Understand why DNA needs to be 
replicated.  

• Understand the model of DNA replication 
and the experiment that led to the discovery. 

• Understand Meselson and Stahl experiment.



Why DNA replication?

• DNA is the genetic material. 

• Pass genetic material from one 
generation of cells to the next (growth/
prokaryotes). 

• Pass genetic material from one 
generation of organisms to the next 
(multicellular).



Why DNA replication?

DNA replication is transmission and growth!



DNA structure and replication

• The discovery of DNA structure hinted to a 
mechanism of DNA replication. 

• Watson and Crick mentioned this in their 
publication. 

• What parts of the DNA structure give hints? 
• Double strands. 
• Complementary base-pairing.



DNA structure and replication

Each strand can serve as the 
template to be copied



If we separate the strands, we can you predict 
the complementary sequence!

Do you remember DNA structure?

Each strand can serve as the template to be 
copied
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Replication
• We will go over DNA replication in prokaryotes 
and eukaryotes covering: 

• Process. 

• Enzymes involved. 

BUT 

Before that when need to know what is the 
model of DNA replication



How is DNA replicated?

Three hypotheses: 
1. Conservative replication: replicated DNA 

results in one old double strand DNA and one 
new double strands of DNA. 

2. Dispersive replication: replicated DNA results 
in each double strands with segments of old 
and new DNA. 

3. Semi-conservative replication: each double 
strand has one old strand and one new strand.



How is DNA replicated?
• Three hypotheses: 

• Conservative replication 
• Dispersive replication 
• Semi-conservative replication



Meselson and Stahl experiment 

• Matt Meselson and Frank 
Stahl designed the most 
beautiful experiment in 
biology. 

• The experiment tests the 
DNA replication models. 

• They used bacteria grown 
in a media of a heavy 
isotope of nitrogen . 



Meselson and Stahl experiment 

Do you know heavy isotopes?



Meselson and Stahl experiment 

• In nature, some elements have different 
isotopes which they differ in the number of 
neutrons. 

• The difference in the number of neutrons 
makes the isotopes’ atoms heavier.



Meselson and Stahl experiment 

• The abundant nitrogen is N14 where there are 
7 protons and 7 neutrons and it weights 14g/
mole. 

• N15 is a stable isotope of nitrogen and has 7 
protons and 8 neutrons and weights 15g/mole. 



Meselson and Stahl experiment 

Why heavy nitrogen isotope N15?



Meselson and Stahl experiment 

Remember DNA bases contain Nitrogen



Meselson and Stahl experiment 

The experiment: 

1) Grow bacteria in a media containing the 
heavy N15 for many generations. 

Result: all bacteria has N15 in their DNA.



Meselson and Stahl experiment 

The experiment: 

2) Transfer some N15 bacteria to grow in N14 
media and allow to grow for several 
generations. 

Result: DNA of newly divided bacteria will have 
N14 instead of N15.



Meselson and Stahl experiment 

The experiment: 

3) Take samples from the growing bacteria at 
different time and study the density of the DNA 
of the cells.



Meselson and Stahl experiment 

Simply the idea is to 
mark the old DNA and 
see what happens to 

the newly synthesized 
DNA.



Meselson and Stahl experiment 

Let’s look in details at the experiment and 
the expected results of each hypothesis



Meselson and Stahl experiment 



What would the results be if another model?
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Dispersive replication

What would the results be if another model?



Semi-conservative replication

What would the results be if another model?



Quiz

Meselson and Stahl’s performed the most 
beautiful experiment in biology and 

proved that DNA replicates 

a) Semi-conservatively 

b) Conservatively  

c) Dispersively 

d) (a) and (b) depending on the organism 

e) (a) and (c) depending on the organism



To study

Conservative model

Semi-conservative model

Dispersive model

Heavy isotope

N14

N15

DNA replication

Meselson and Stahl experiment

The most beautiful experiment in biology



Expectations

• Know the importance of DNA replication. 

• Know the proposed models of DNA replication. 

• Know Meselson and Stahl experiment and the 
proof that DNA replicates in a semi-conservative 
fashion.



For a smile


