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Bases- purines and pyrimidines
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Purines: adenine and quanine

Pyrimidines: cytosine and either thymine (DNA) or uracyle (RNA)
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Sugar phosphate bonds (backbone of DNA)

* Nucleotides are @
connected to each
other via the o
phosphate on one [Ceytosine D

nucleotide and the @

sugar on the next
nucleotide @

=

a Part of a polynucleotide. Each nucleotide
is linked to the next by covalent bonds
between their phosphates and sugars.

* A Polynucleotide
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hydrogen bonds

thymine >I_‘> adenine

sugar

cytosine }‘.‘) guanine

sugar

E: adenine <_'I_'( thymine

sugar

b Part of a DNA molecule. Two polynucleotides, running in
opposite directions. are held together by hydrogen bonds
between the bases. A links with T by two hydrogen bonds; C
links with G by three hydrogen bonds. This is complementary
base pairing.
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Franklinand Wilkins X-ray diffraction studies revealed that DNA
was helical and had two distinctive regularities of 0.34 nm and 3.4
nm along the axis of the molecule. In addition, it was shown that
- DNA had a uniform thickness of 2 nm.

/vid
Rosalind Franklin - pya side view DNA, top view 2nm

Maurice Wilkins

The DNA double helix is 2 nm wide. A
stack of 10 base pairs (= one turn of the
helix) have a linear length of 3.4 nm.
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WATSON, J.D. & CRICK, F.H.C. A Structure for Deoxyribose
Nucleic Acid. Nature 171, 737-738 (1953)

“We wish to suggest a structure for the salt of deoxyribose nucleic
acid (D.N.A.). This structure has novel features which are of
considerable biological interest.”

James Watson, Francis Crick and Maurice Wilkins, Nobel Prize 1962
Agen deaf deaa /.81



Base pairs [

Adenine Thymine
— )
Guanine Cytosine

Sugar phosphate
backbone

U.S. National Library of Meadicine

http://ghr.nlm.nih.gov/info=basics/show/dna
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Replication fork
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Most recently
synthesized DNA
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{c) Diagrammatic interpretation of the replication of the DNA
molecules visualized above.
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Useful Properties of DNA

* The complementary i .
strands of DNA can
be separated and re-
associated by
heating and cooling

* One strand of DNA
specifies the
sequence of the
other strand

Heating Cooling

(a) DNA heating and cooling. DNA responds to heat by denaturing—losing
its hydrogen bonding, and thereby separating into its two strands. When
cooled, the two strands rejoin at complementary sites. The two strands
need not be from the same organisms as long as they have matching

dgen deaf deaa [Af sites.
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Semiconservative replication
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Dispersive replication
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® Contich Light DNA
Generation 0
DNA is extracted 1
g ity by CeCl — Parental DNA is heavy.
Cofla rs Fan ryralored 5 mech cortaiing centrifugaton. Corteck m’"m'“"'"“
Direction of =
DNAU?‘M m‘
and analyzed. b"“"m"lw

DNA 5 z3kal

Jha) Syl g S5 1o s 58 () i ) i )
Gl Al 2a (DNA Leas 4l alaa¥ly o g sl g Ll
LS jall g Al g LOAL duilal) Adal) g amscdd) 3 A sy
Auilaast)

5000 s Lia gy il A1 Al g ) 30 gB1) 220 Ry
S Ao Jani 3 ) Al Y (ol sa- Caidl) Ay g Bac
(ouladll Sl Bas @Y Juat ) Apanluacl Jagf g

Cilaglral) 1580 dde il Aydia g i BaclBl QAL 1"
PAJAN i g g A ) g A5 ) o)

o) Al 73hal Ao Jaxd by ) Clag 3 (0 L8 5320 224"
o)Al e pli) Baaa a0 gy Lgdladiuly ARIY A o 5l
o (i) Ty ) o 33 g gal) At g 5l



JS Jaag) Cphpd 3529 A5 DNA Qo 7oka) aain(]
GBS Cpaday pl) (e JS Jarg 12T (A1) 610 e glaal) (pudi Lagia
S oy pil) e AN ao B sl

daald) sl A1) o) bl Ugan 7z gaJal) Galgll) puiny 1M
Jo( g g8 A

Ot g i (piae 8 Gl daaay Latie il jikal) daaasi M ald
Legada) aly M8, aal g g g (il

A8 Jay i 98 9 RNA (A A8 Lgiala 2 55 cila g ) (A
AdY a0 gil) Ma) oy M

344 1oy 15 DNA ) RNA (Al W) gisa Al il g 818 1Y
apon daad dana 4] de il jdhal) Az puu

Repair enzymes fix errors created by mutation
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