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Nucleic acids

- éw’(a/m& bloc i o/ nyc ltic acids (DNA, R/)

* Polymer of nucleotides.
* Two main types:

Deoxyribonucleic acid

7 strand

Ribonucleic acid

1 ¢/ rond



Sequence of a.a in protein 1.~ seuence of nucleotide in Responsible gene
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* All cellular functions depend on proteins
which consist of chains of amino acids.

primary structure of proteins s aigi IS
number of a.a and sequenceof a.a

sequence of nucleotides sl 1z

* The precise arrangement of these amino acids
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* Such information is provided by DNA which

can convey information through a group of
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any change in only one a.a results in abnormal protien functions

quence of nucleotides= abnormal gene =abnormal sequence of a.a =abnormal protein




Nucleotides

ribose # ot 4
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Note that the positions on the sugar are designated with primes to distinguish them
from positions on the bases.
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H  Adenine (A)

Cytosine (C)
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The bases are attached to the deoxyribose by glycosidic linkages at N1 of the
pyrimidines or at N9 of the purines.
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Adenine (A)

Guanine (G) Cytosine (C)



DNA Structure

DNA <consists of two strands of
polynucleotides.

> humber ond %quenc@ o a0

=DNA 1ry structure :
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The sequence of nucleotides

The order of nucleotides in any DNA strand is

written in the 5’ to3’ direction
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* The «nucleotide in each strand (€ovalently
linked» by ¢(phosphodiestermbonds between

m“l@t J@ e

~% phosphate at 5of one nucleotide and 3\
hydroxyl group of dmose of the next
nucleotide. T

« Each strand has two ends, 3\ end with free
hydroxyl group and 5'\ end with free 5\
phosphate group.

* The two DNA strands run antiparallel
direction this means that one strands run
from 3to 5\ while the other strand run from
5\to 3\




* The sequence of nucleotide is always read
from 5\ to 3\ direction e.g. 5\pGpApCp... 3\ or

GAC . Free &5?]}4\@} + 1 ks ploh M;&mups
o 5

* The sugar phosphate unites form the
backbone of DNA strand while nitrogenous
bases are projecting to the inside in between
the two strands.

* The sequence of bases determines the coding
structure of DNA ( geneticinformation)

sequerce of_tuses
prodein asbe oy &k code



“DNA 2ry structure :

Watson and crick proposed a structure for DNA in
the form of a double helix (B form ) which is the
most common physiological form. It has the
following characters:

1-Two antiparalléel strands form a right handed
Q%Iix: one runs in the 5’ to3’ direction and the
other in the 3’ to 5’ direction. The two strands are

paired to each other & coil around a common axis
to form a right handed helix.
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 2-complementary base pairing: The tWolstrands
are (theld together by hydrogen bonds between
the complementary base pairs, @denine forms
two hydrogen bonds with thymine and guanine
forms three hydrogen bonds with cytosine. Thus
the number of adenine equals that of thymine
and the number of guanine equals that of
cytosine in DNA.

* The sequence of bases in one strand glyeutrgréq\\ines
_am;,\tﬁg sequence of the other during DNA Feplication
%2> o Vtransfer ™ geneticowinformation» in a correct
manpger as each of the original DNA strand acts as
a template for synthesis of a new complementary

strand to form two daughter DNA molecules.
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nitrogenous bases:
EmD adenine

thymine

base
pair

major
groove

minor
groove

sugar-
phosphate
backbone

Eh5) e § rand 37 107 ankipanlel 9 S
c' %’) Do srand P2 a5 direchiones 364 strand o

f.
S 3

4

EED guanine
X cytosine

n1opgnus bases
(pr'a&(;o/ ing inwa

(b)

)

SUpGhosp hotso urify
(swper+p)




] ) Ml o/ 2.0
3- Base stacking: the base pairs are stacked

above each other by van der waals forces and
hydrophobic interactions so stability of the
helix is provided by :

/.,a/ea’vfbs/a//'a inlevaclion
@Van der waals forces
@ Hydrophobic interactions

@Hydrogen bonding between complementary
base pairs



* Van der waals forces: a class of transient
electrostatic interaction. The attraction between
;Z;gj;“@molecules is greatest at addistance called the Van
g;fg;’;,j"'der waals distance !6.3 to 0.4 nm). If molecules
approach each other more closely, a repulsive
force develops, by the negative charges of their

outer electron shells. wan polbr < nibrsenus. basis

L5l w2 Sost nan ,oalar el molecule s oA\ g

 Hydrophobic interactions: nonpolar molecules
cannot form hydrogen bonds with water
molecules and tend to cluster together and they
are insoluble in water




e 4-Dimensions:

-2 nm wide, each complete turn is 3.4 nm long

in which there is 10 base pairs.
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-Two grooves are apparent from outside, a
major groove (2.2 nm) and a minor groove
(1.2 nm), through which many drugs or

proteins can make contact wnth the

hitrogenous bases {without| any need to open
the helix as in these grooves the bases are

exposed.
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Figure 19148 Principles of Blochemistry, 4/¢
O 2006 Pearson Prentice Hall, Inc.
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Ribbon model am’(e fo lurn

Hydrogen bond l.englh of one helical Two strands run in
Base turn : 3.4nm opposite directions
A (antiparallcl)
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Major groove of Major groove of

double strand double strand
(~2.2nm) (~1.2nm) .
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Sugar-phosphate backbone =G e T

Space-filling model
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