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o In 1864, Friedvich Miescher discovered Nudeic Rcide

o He %ound it in a cellulox substance from nucler of pus cells

® He named ¥ udein

e Nuclein showed acidic pvop@"d&i& hence % ﬂo" venamed as lucleic Heid

e DNRA is a long polymer of Deoxyvibonucleotides
o The Lenglh of DNA is defined 08 no. of nucleotides (in bage paivs)

= Bachriop\'lasg ¢ x |74 —> 5386 nucleotides
- Escherichia coli (E.coli) — 4.6 x 10° bp

- Lambdo phage (1) —> 48502 bp

- Human DNA (haploid) — 3.3x 10" bp /
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COMPONENT 1: SUGAR
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I Deoxyribose Sugar Present in DNA I I Ribose Sugar Present in RNA




COMPONENT 2: NITROGENOUS BASE

adenine (A) guanine (G)
There are five nitrogenous bases in total: T”z ﬁ
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MNMitrogen bases
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1 COMPONENT 3:
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Structure of a Nucleotile

3 Parts of a Nucleotide
H "

Phosphate Nitrogenous
base
group (adenine)

OH H
Pentose Sugar

L

SH

NUCLEQTIDE

Anucleotide s an organic molecule consisting of  nitrogenous
base, pentose sugar, and one or more phosphate groups.



Difference between

Nucleotide & Nucleoside
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NUCLEOSIDE AND NUCLEOTIDE

[
Phosphate

Mitrogenous
Base

Nucleoside
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RNA contains Ribose while DNA contains 2'deoxy-D-Ribose

Nucleoside: Nitrogenous base + ribose:

Nucleotide and Nucleic Acid Nomenclature

Base Nucleoside* Nucleotide* Nucleic acid
Purines
Adenine Adenosine Adenylate RNA
Deoxyadenosine Deoxyadenylate DNA
Guanine Guanosine Guanylate RNA
Deoxyguanosine Deoxyguanylate DNA
Pyrimidines
Cytosine Cytidine Cytidylate RNA
Deoxycytidine Deoxycytidylate DNA
Thymine Thymidine or Thymidylate or DNA
deoxythymidine deoxythymidylate
Uracil Uridine Uridylate RNA



Table Bases, their nucleosides and nucleotides
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Name of the
base

Sugar

Nucleoside

No. of Phosphate
Groups

Nucleotide

Adenine

Ribose

Adenosine

AMP

ADP

ATP

Deoxyribose

Deoxy Adenos-
ine

dAMP

dADP

dATP

Guanine

Ribose

Guanosine

GMP

GDP

GTP

Deoxyribose

Deoxy Guano-
sine

dGMP

dGDP

dGTP

Cytosine

Ribose

Cytidine

CMP

CDP

CTP

Deoxyribose

Deoxy Cytidine

dCMP

dCDP

dCTP

Uracil

Ribose

Uridine

UMP

UDP

e

Deoxyribose

Deoxy Uridine
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dUDP

dUTP
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TMP

TDP
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dine

dTMP

dTDP

W N [ = W N =W =W N = W= W IN = INm=WN=WI N = ]WIN|~=

dTTP




EXAMPLE OF ANUCLEOTIDE

Adenosine Triphosphate (ATP)

NH,
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Phosphate group — Ribose

OH OH _

@ Energy-carrier in all of living things

® Consist of nitrogenous base (adenine), sugar (ribose) and phosphate group

Two high energy bonds
(phosphoanhydride bonds)
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N
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phosphate group by ATPase
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of free energy
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Inorganic phosphate Adenosine Diphosphate (ADP)




The Structure of a Nucleotide

Nitrogenous hases

Phosphate (adenine, guanine,
thymine cytosine,

(POy uracil)

Phosphodiests \l

TRk E!'_i'Wﬁ-lf.h bond

5C Sugar
(ribose o deoxyribose)

=+ Nuclaic acids are polymers of nuclaotides,

|
C
N1 5ﬁ’r§\}
C2 340 gl?/C_H
f \ HT XINT "“N-
0 o) 0]
|l [l [l 5 ,H
‘O—r—O—r—O—P—O—C
0 0 T
H
NI |/ |
H\C—C
¥ 2|
HO OH
L
1
Nucleoside
l 1
Nucleotide

- Base

-glycosidic |
(_/ bond

— Sugar




Dinucleotide
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POLYNUCLEOTIDE CHAIN FORMATION & BOND

Polynucleotide formation
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Nucleotide
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nitrogenous bases sugar-phosphate backbone
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DNA VERSUS RINA

WMMW‘IMWM DNA is mostly found in RINA is mostly found
nucleus and nucleoid in the cytoplasm

secocoe PNA

DEOXYRIBONUCLEIC ACID

R\BONUCLEIC AciD Stands for Stands for

deoxyribonucleic acid ribonucleic acid

SUGAR*® PHOSPHATE

DOUBLE-STRANDED
SUGAR* PHOSPHATE

Deoxyribose is the sugar Ribose is the sugar
where the bases are A, where the bases are A,
* DEOXYR\BOSE *R|BOSE T, Cland G U, C and G
o H E EEEEEEEEEEENEDEEEEEN H E E E E EEEEEEEEEEEEEEN
CHI A long polymer Shorter than DNA

H A pairs with T and C A pairs with U and C
pairs with G pairs with G

BASE PAIR

— . <
w

| SINGLE OH OH e e

| NUCLEOBASE

I \ Double-stranded and it Single-strand, sometimes it
I 0 exhibits a double-helix forms secondary and

H,C L\ NUCLEOBASES JAN
\ /

structure tertiary structures

l NH Prefers B-form Prefers A-form

*0 H E E EEEEEEEEEEESEENSENDNDEN H E . EEEEEEEEEENEDENDEENEN
H H More prone to UV damage Less prone to UV damage
THYMINE /k ( /)~NH </ ) URACIL

Carries the genetic Mainly involved in
information necessary for the protein synthesis,
development, functioning, sometimes it regulates the
Thought CVTOSWE GUAMNE ADENlNE and reproduction gene expression
———

Visit www.pediaa.com
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Base pairs are complementary to each
other.
Therefore, if the sequence of one strand is
known. The other strand sequence can be
predicted. Because of this, the structure of
DNA became clear.

DNA as an acidic substance present in nucleus was
first identified by F. Miescher in 1869. However,
due to limitation in isolation of such a long polymer
Intact, structure of DNA remain elusive for a long
time.

It was only in 1953, James Watson and Francis
crick based on the X-ray diffraction data produce
by Maurice Wilkins & Rosalind Franklin, proposed
the famous double helix model of structure of DNA.

Proportion of the base pairing between 2 strands of
polynucleotide chains was based on observation of

Erwin Chargaff.
(Ratio between A & T, G & C are constant and equal)
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Double helical structure of DNA
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Watson and Crick DNA

The salient features of the Double-helix structure of DNA are as follows:

1.
/S

The DNA double helix is made of two polynucleotide chains of deoxyribosenucle

Each chain of the double helix comprises of the backbone of sugar-phosphate‘ and
the nitrogenous bases projecting inside.

The two chains have anti-parallel polarity. It means, if one chain has the polarity 5'—
3', the other has 3——5",

The bases in two strands are paired through hydrogen bond (H-bonds) forming hase pairs
(bp).

Adenine forms two hydrogen bonds with Thymine from opposite strand and vice-versa.
Similarly, Guanine is bonded with Cytosine with three H-bonds.

Thus, always a purine comes opposite to a pyrimidine. This generates approximately
uniform distance between the two strands of the helix 0f 2.0 nm,

The two chains are coiled in a right-handed fashion.

The pitch of the helix is 3.4 nm (2 nanometre s one billionth of a metre, that is 10° m) and
there are roughly 10 bp in each turn. Consequently, the distance between a bp in a helix is

approximately equal to 0.34 nm.

. The plane of one base pair stacks over the other in double helix. This, in addition to H-

bonds, confers stability of the helical structure
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