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Rough strain Smooth strain Heat- killed smooth strain
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Bacteriophage
Radioactive (358) labelled

Radioactive (SQP)
labelled DNA

protein capsule
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1. Infection

2. Blending

3. Centrifugation




Structure of Polynucleotide chain

The basic unit of DNA is a|nucleotide|which has

three components

Nitrogenous base Phosphate Nitrogenous

Phosphate group

L) group o, base
Pentose sugar S NA H
(deoxyribose)

Pentose

m Sugar
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G cytogive
“ Heterocyclic 9-membered double-ring

structure with N at position 1, 3, 7 and 9.
Eg: Adenine (A) and Guanine (G).

Adenine Guanine




(Nitrogenous base) Thywine
'y
G S—Me-ﬂw\jL UnacilL
\
Heterocyclic, 6-membered single-

ring structure with@}at 1 and 3 position,

Eg., Cytosine (C), Thymine and Uracil. Cytosine is
common in both DNA and RNA; thymine is
present in DNA and uracil is present in RNA at the
place of thymine.

Cytosine Uracil
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( Linkage ) L (Ry)

@ N-glycosidic linkage: A nitrogenous base is linked to the 3"3‘”*/ ﬂ; "“’““
pentose sugar through a N-glycosidic linkage to form a

nucleoside Purine nucleosides have 1-9 glycosidic Pq)(lmfolint
linkage. Pyrimidine nucleosides have 1-1 linkage. ()
)
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Formation of phosphodiester bond
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Derivation of DNA Structure

Two lines of investigations helped in derivation of
DNA structure

X-ray WilKing $ f)«_aV\Kiin
Crystallography
(  Chargaffsrule )~ twm (e\wtaa%




aurice Wilkins and Rosalind Franklin

obtained very fine X-ray diffraction pictures of
DNA.

Diffracted Rays -
X-ray beam ’ —

v

Crystallised DNA
molecule
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Erwin Chargaff's 70&%“’"‘”\ Bane ("""l"”‘ﬂ".""L 1ES Ab‘;\\’ao\ owl P )
Rules ztudier gn DNA\ Jo o\zDNb‘w @

Purines and pyrimidines occur in equal A+ 6y

amounts. A+G=T+C T+cC =1
Sugar deoxyribose and phosphate residues occur
in equal number.
Purine adenine is equimolar with pyrimidine =l i =1
thymine i
"y o =6 ==q
Purine guanine is equimolar with pyrimidine (}‘

cytosine.




Erwin Chargaff's
Rules

A+ G
This value is constant for all species — 3 |

T+C
Base ratio is specific for a species. A+T

It is used to identify a species. G+ C
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Model

James Watson and Francis Crick on the basis
of previous information proposed a very

simple but famous double helix model for the
structure of DNA.

vQL\IA consists of two nucleotide chains. The

backbone Is constituted by sugar-phosphate and

the Bases project inside




The two chains of DNA run in anti-parallel

fashion with 5’23’ polarity in one and 3’25
polarity in other chain.

5’ end 3" end

3’ end 5" end




710 N

©The bases in two strands are paired through * o llmont i @
hydrogen bonds forming base pairs (bp).

N\/\M

91; walgon $ Cnlel

Mode| u:;& Co M‘nlew\evd\:owi
Adenine forms _@_ H-bonds with thymine from

opposite strand and vice versa. Similarly, guanine Bane - tmizsfv\a_‘
Is bonded with cytosine with three H-bonds.

.
Guanine ~ ‘_,. 7 Cytosine CE,C, E;\ww\
f C )
: | b

WOBK) |

Adenine

Thymine



As a result, always a purine comes oppositeto a

pyrimidine. This generates approximately
-o\_(\/"‘.
uniform distance between the two strands of

0
helix. o

Nt

Purine | Pyrimidine




The double chain of DNA is helically twisted in a

right-handed fashion.
T T e~

Each turn of double helix or the pitch of the helix
1S 3.4 nm. It has roughly 10 base pairs in each
turn. The distance between two adjacent base

pair is approximately equal to 0.34 nm.

4
=5 | 10bp=3.4 nm

p— <4
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/L 1 0.34nm
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The plane of one base pair stacks over the other
in double helix. This, in addition to H-bonds, Helical slouctune
contribute stability to the helical structure.
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)
7 If a DNA molecule has 2000 bp then, calculate the

(a) Number of sugar and phosphate molecules
(b) Number of N-glycosidic linkage




J

J DNA was extracted from Streptococcus bacterium. The
proportion of Adenine was found to be 28%, then
calculate the amount of cytosine
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Figure 5.2 Double stranded polynucleotide chain




/J
Z If the sequence of one strand of DNA is written as

follows:
5- TG CA GC TA GC TA GC AT CG-3

Write down the sequence of complementary strand in
E —_ ) girection.
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OH
» Contains » Contains
Deoxyribose Sugar Ribose Sugar
Y W Y (i
» Act as a genetic » Used to act as a genetic
. . \/N/-’
material material

» Act as Catalyst/
» Has structural role as well



» Have Thymine » Have Uracil

O

» Has evolved from RNA » Was the first genetic
material

/




Properties of RNA

Free 2'0OH of RNA makes it more labile and easily

m

degradable. Therefore DNA in comparison is stable.




Presence of thymine (5-Methyl uracil) at the place of

uracil also confers additional stability to DNA.

DNA has Thymine RNA has Uracil
O

RNA being unstable, mutates at a faster rate.
Consequently, viruses having RNA genome can din
code for the synthesis of proteins, hence can
easily express the characters.



RNAWorld 1R

RNA was the first genetic material. v 4

There are evidences to suggest that essential life

T S

processes, such metabolism, translation, {9'15[‘8 etc.

e

evolved around RNA.

But, RNA being a catalyst was reactive and hence
unstable. Thereforé DNA has evolved from RNA
with chemical modifications that make it more
stable.
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DNJA being dg@ca\s/\tm\_g and having complementary strand

further resists changes by evolving a process of repair
B e

RNA also acts as a structural molecule.

PP R s e

Thus, it can be said DNA being stable is preferred
for storage of genetic material and for the
transmission of genetic information RNA is better
material.
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Central Dogma of Molecular Biology

®Proposed b t explains one way or

unidirectional flow of information from master
copy DNA to working copy RNA and from RNA to
building molecule.
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Reverse Central Dogma or Teminism
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—  Rasic proteins
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The nucleosome constitute repeating unit of a
structure in nucleus called chromatin. The

nucleosomes in chromatin gives a %eads 0w %txfma:
appearance under electron microscope.
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fisomadin are further coiled and

condensed at metaphase stage of cell division to
form chromosomes.

@The packaging of chromatin at higher level requires
additional set of proteins that collectively are

referred as NHC »

Chomnzo\mg

~'

Further condensation of chromatin Duplicated chromosome
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Heterochromatin
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8?88 | 6\0—0 Euchromatin

Heterochromatin
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Semi-Conservative Nature

of DNA Replication

5’ 3’
’ . Parent
3’ 5’ strands
Replication
5’ 2 5’ 3’
3’ 5’ \ 3’ 5’
New Strand New

Strand
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Semi-Conservative Nature of DNA Replication

Proved in Proved in
_Prokaryotes Eukaryotes

» By Messelson and » | Proved by Taylor '/t ol
Stahl
(Flat
» In E.coli » In Vicia fab4 beans)

| Plaut)
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A 14-14 E.coli cell is grown in N'*“H,Cl medium.
Calculate the proportion of hybrids & pure E.coli

cells after 3 generations.
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QUESTION )

Hallmark of the Watson and Crick three dimensional DNA model was based upon the
findings of

6) Wilkins and Franklin

\@’ Erwin Chargaff

(3) Hershey and Chase

@ Meselson and Stahl



QUESTION )

Heterochromatin

0) Is transcriptionally active ](

\@ Is densely packed

+ Y
(3) Replicated during early S-phase

(4> Stains lightly ‘f~




QUESTION )

The number of glycosidic bonds associated with DNA of diploid human cell are

(l) 6.6 x 10°
\%2 x 6.6 x 10°
(3 3.3 x10¢
(4) 3.3x10°-2



QUESHON_)

Which of the following does not confer stability to the helical structure of DNA?

Cl) Phosphodiester bond ¥

(2) H-bond v

(3) N-glycosidic linkage Y

Wy /
% More than one optlon IS correct



QUESTION )

The biochemical nature of transforming principle was defined by

(l) Griffith
»
@, Avery, Macleod, McCarty

(3) Watson and Crick

(4) Taylor






