DNA Replication

REPLICATION
watson anol Crick also proposed a mechanism for replication of DNA. watson
and Crick satd, “1t has wot
escaped  our wotice that the
specific  pairing  we  have
postulated lmmedintely
suggests  a possible  copying
mechanism  for the genetic
matertal” (Watson and Crick,
1968)

They suggested that the two
strands would separate and act
as a template for the synthests of
new complementary strands.
After  the  completion  of
replication, each DNA molecule

would have one parental ano one

newly synthesised strand. This
calleol semiconservative methool of DNA replication.

The Experimental Proof

Semiconservative wethod was  shown first in  Escherichia coli and
subsequently tn higher organisms, such as plants and human cells.
Matthew Meselson and Franklin Stahl performed the first convineing

experiment in 195¢:
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(Separation of DNA by Centrifugation)
0 They grew €. coli in o medium containing *NHLCL (1°N Ls the heavy
Lsotope of nitrogen) as the only wnitrogen source for many generations. The
2N was Lneorporated tnto nascent DNA.
This heavy DNA molecule could be distinguished from the normal PNA by
centrifugation in a cesium chloride (Cscl) olews’ucg gradient (*°N s not a
radionctive Lsotope, andl it can be separated from N only bosed on densities).
(tl) Then th% transterved the cells bnto a medivum with normal “*NH.CL and
took sawples at various definite thime ntervals, ano extracted the DNA. The
varlous samples were separated independently on CsCL gradients to measure
the densities of DNA.
(ith) Thus, the DNA that was extracted from the culture one generation after
the transfer from 15N to N wedivum [that is after 20 minutes; € coli divides
in 20 minutes] had a hybrid or intermediate density. DNA extimcted from the
culture after another generation [that is after 40 minutes, 11 generation] was
composed of equal amounts of this hybrid DNA and of ‘light’ DNA.
very similar experiments tnvolving use of radioactive thymidine to detect
distribution of newly synthesised DNA in the chromosomes was performed on
Vicia faba (faba beans) by Taylor and colleagues tn 195€. The experiments

pm\/ed that the DNA L chromosomes V@pLLcate semlcowsewative%.
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