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DNA structure

TA p277

TA p278 Fig. 14.2

Fig. 14.3

Griffith’s experiment (1920s)
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Smooth verses rough colonies of Streptococcus
(Diplococcus) pneumoniae

Nature of DNA

3Protein?
/Before 1944

1abundant
1Tetranucleotide hypothesis

+Little variability

1Active research

3Nucleic acid
/Transforming principle

1Avery, Macleod, and McCarty that followed the
work of Griffith’s experiments

Avery, Macleod, and McCarty’s experiments

RNA is the
genomic
material of
the TMV
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T2 phages

1952

35S labels
proteins

32P labels
DNA

Building
blocks of
DNA

Fig. 14.6 Fig. 14.7
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Fig. 14.8

Ratio of DNA bases?

3Tetranucleotide hypothesis
/DNA is a tetramer of of equal quantities of

bases - 1:1:1:1 ratio

3Chargaff’s rule
/A 1:1 correspondence exits between the

purine and pyrimidine bases
Species Adenine Thymine Guanine Cytosine

Human being
(liver)

30.3% 30.3% 19.5% 19.9%

Mycobacterium
tuberculosis

15.1% 14.6% 34.9% 35.4%

X

Fig. 14.9a,b

X-ray diffraction
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Rosalin Franklin

DNA - double helix
Repeating structure
1-Turn every 3.4 nm

Fig. 14.9c2 Fig. 14.10b

Fig. 14.10a

Scanning tunneling microscopy
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Watson & Crick DNA structure
Right-handed double helix
Antiparallel
Bases are stacked - 3.4 Å
Nitrogenous bases are H-bonded
One complete turn every 10

bases or 34 Å
Major groove and minor groove
Double helix measures 20 Å in

diameter

Major groove

Minor groove

Structure of DNA

Eukaryotic evidence

3Indirect
/DNA is found primarily were genetic function

is found
/UV mutagenesis

1DNA absorbs best at 260 nm
1Protein absorbs best at 280 nm

Hyperchromatic shift
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Percent G+C verses melting temperature Structure of
RNA

RNA is “single stranded”
Ribose replaces Deoxyribose
Uracil replace thymine

B-DNA
Right handed helix
Diameter - 20 Å
Base pairs/turn - 10
Helix pitch - 34 Å
Helix rise/bp - 3.4 Å

Most DNA

A-DNA
Right handed helix
Diameter - 26 Å
bp/turn - 11
Helix pitch - 28 Å
Helix rise/bp - 2.6 Å

Not normally found in
living cells

High humidity

RNA-DNA hybrid and
RNA-RNA helices

Z-DNA
Left handed helix
Diameter - 18 Å
bp/turn - 12
Helix pitch -45 Å
Helix rise/bp - 3.7 Å

Limited regions of Z-
DNA in living cells

Alternating purine-
pyrimidine (Gs & Cs)

Bases form a zig-zag
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H-DNA

Test tube
Recombination?
DNA repair?

DNA melting curve

Three
possible
models for
DNA
replication

Centrifuging
DNA

Svedberg coefficient (S)

Meselson and Stahl
Fig. 14.11
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Fig. 14.12a Fig. 14.12b

DNA Repication

Base analog
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E. coli Replication

Kornberg’s approach Polymerization of nucleotides

Opening the ori site ORI site
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Fig. 14.13

Fig. 14.14

Replication fork

Holoenzyme
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Fig. 14.19

Fig. 14.18
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Fig. 14.15

Prokaryotic holoenzyme Prokaryotic polymerases

Eukaryotic Holoenzyme Eukaryotic replicon
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Eukaryotic DNA polymerases

E. coli
replication fork

E. coli replicon Drosophila replicons

Proofreading Repair
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Telomer problem Telomers replicated

Fig. 14.20 Fig. 14.21

Fig. 14.22


