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MOLECULAR BASIS OF INHERITANCE: BIG PICTURE
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NUCLEOTIDE & POLYNUCLEOTIDE CHAIN

[ ) - 3
BASIC UNITS @NE NUCLEOTIDE (example: dAMP)] POLYNUCLEOTIDE CHAIN (example DNA strand)
* Nucleoside = nitrogenous base + Phosphate Pentose sugar Nitrogenous base 5" END ; ﬁ
pentase sugar. group (2'-deoxyribose) (adenine) free phosphate Q=P —0~
 Nucleotide = nitrogenous base + p N ’ - ~ C') e Nucleotides are joined by
pentose sugar + phosphate group. 0 i . NH; 5"l .0 3'-5" phosphodiester bonds.
o The base joins the 1'.c¢‘1rbon of o L' 5 2 NZN _N g adl | e o o ihe S OHf
sugar by an N-glycosidic bond. | I | /> one sugar to the 5’ phosphate
o The phosphate commonly joins the 0 \N N (l) of the next nucleotide.
= oG Rl . ” \. J e N Y o Repeating sugar and phosphate
phosphoester bond. 3'-5 |
L y, phosphodiester 0 .0 groups form the backbone;
i BASES v \ ) L I bond \Q— G bases project from it.
3 : :
- Pur'm.es: adenine (A) and guanine (G), Phospho;ter bond N-glgcos{dtc bond 0 v Ttxe Chw_l has polarity: o
two rings. (5C-0-P) (1 C - N) ' ; 5 end w,d:h free.*. phosphate
o Pyrimidines: cytosine (C), thymine (T) e /07 =i|>—0 and o 3" end with free OH.
and. uracil (U), one ring. i PENTOSE SUGARS 1 shosphodiester 0 0 o Phosphate groups give
o DNA condains. 8,6, ond 7. 2'-Deoxyribose (DNA) . Ribose (RNA) bond ﬁ - AT oirin
e RNA contains A, G, C and U. A : , 3 charge.
] J gH : 5 0
2 O ’ E CHZ ' '
i SUGARS ] o P 0=p—0- p 3
e DNA contains 2'-deoxyribose: H (l) 0 Q = Pentose sugor
at the 2’ carbon. ; T @ = Phosphate group
e RNA contains ribose: OH at the o | 3 T = Nikrogenous base
2" carbon. H OH OH 3" END 4
L ) : free OH — = O . (A, 6, Cor T) 3
& P L p




KEY EVIDENCE

DNA DOUBLE HELIX: WATSON-CRICK MODEL

® [953: James Watson and
Francis Crick proposed

the model.

® Used X-ray diffraction data
of Rosalind Franklin and
Maurice Wilkins.

® Chargaff's rule for double-
stranded DNA: A =T

and G = C.
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SALIENT FEATURES
Two polynucleotide strands with

sugar-pkOSPhate backbones outside
and bases inside.

Antiparallel polarity: one 5'—3',
the other 3'> 5’

A pairs with T by 2 H-bonds;

G pairs with C by 3 H-bonds.
Purine pairs with pyrimidine,
keeping the width nearly constant.
Right-handed helix; about [0 bp

per turn.

Pitch = 3.4 nm; distance between
adjacent base pairs = 0.34 nm.

Base-pair stacking plus H-bonds
stabilises the helix.

( Complementary strands allow accurate prediction and copying of genetic information. }




PACKAGING OF DNA HELIX

WHY PACKAGING IS NEEDED
6.6 x 107 bp x 0.34 x 107" m/bp = 2.244 m = 2.2 m

A typical mammalian nucleus is only
about 107 m across.

PROKARYOTES

® No membrane-bound nucleus.

® Negatively charged DNA lies in
a. nucleoid.

® DNA forms large loops held by
positively charged proteins.

EUKARYOTES

® Histones are basic, positively
charged proteins rich in lysine
and arginine.

® Eight histone molecules form a
histone octamer.

® Negatively charged DNA wraps

around it to form a nucleosome.
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chromatin
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condensed
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® A typical nucleosome contains .

about 200 bp of DNA.

.

Higher-order packaging also needs
non-histone chromosomal (NHC) proteins.
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CHROMATIN TYPES

EUCHROMATIN

HETEROCHROMATIN
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loosely packed,;
stains light;
transcriptionally
active.

densely packed;

stains dark;

transcriptionally
tnactive.
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