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Nucleic Acids

Nucleic acid

— Unbranched polymers composed of repeating
monomers called nucleotides.

Nucleotides

— Joining a nucleoside with a phosphate
Nucleoside

— Joining a monosaccharide and a base
Two types of nucleic acids

1.DNA - Deoxyribonucleic acid

2.RNA - Ribonucleic acid
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Nucleic Acids

Type of compound

Nucleoside ** A monosaccharide + a base (A, G, C, T, U)
+* A ribonucleoside (monosaccharide ribose)
**A deoxyribonucleoside (monosaccharide 2-deoxyribose)

Nucleotide L A nucleoside + phosphate
[ A ribonucleotide
O A deoxyribonucleotide

DNA » A polymer of deoxyribonucleotides
» The monosaccharide : 2-deoxyribose
» The bases: A,G,Cand T

RNA v" A polymer of ribonucleotides
v' The monosaccharide : ribose
v' The bases : A, G, Cand U
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Nucleoside

+** A monosaccharide + a base (A, G, C, T, U)
¢ A ribonucleoside (monosaccharide ribose)
*¢ A deoxyribonucleoside (monosaccharide 2-deoxyribose)

monosaccharide
CH,OH CH,OH
2 OH o OH

OH OH OH

p-ribose p-2-deoxyribose

No OH at
C2
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Nucleoside
* base (A, G, C, T, U)

J oL oL

Pyrimidine H
(Parent compound)

Cytosine (C) Uracil (U) Thymine (T)
_ f) </ J </fi
Purine
(Parent compound) Adenine (A)

guanine (G)
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Nucleoside

+** A monosaccharide + a base (A, G, C, T, U)

CHzOH ﬁ\ f\
p-ribose Cytosine (C)
CH,OH -
2 o N -
glycoside
A ribonucleoside
OH OH

Cytidine
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Nucleoside

* A deoxyribonucleoside
(monosaccharide 2- deoxyrlbose

p-2-deoxyribose Cytosine (C)
CH,OH
O N-
glycoside

A deoxyribonucleoside

CHZOH

OH

Deoxycytidine7
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Nucleoside

 Naming nucleoside

— Nucleoside from pyrimidine base
 Use the suffix -idine
« E.g: cytosine - cytidine

— Nucleoside from purine base
 Use the suffix -osine
« E.g: adenine - adenosine

— For deoxyribonucleoside
» Add the prefix deoxy-
« E.g: deoxyadenosine
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Nucleoside
4 NH, x
N
{f\N Adenine (A)
A
. J
O X Deoxyadenosine
Y b p-2-deoxyribose
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Nucleoside

 Numbering the carbons in nucleoside containing pyrimidine as base.
— Monosaccharide (C at1’) + base (N at1)

NH,
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Nucleoside

Numbering the carbons in nucleoside containing purine as base.

— Monosaccharide (Carbon at1’) + base (Nitrogen at 9)

NH-

........
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Nucleoside
H H
e
Mg U
7 . g T 5 Jﬁ\ .y
M M
HHI H'Hf
C1 3, L
el L
N4 Ty A BT y
/? 3 /P 3
H H
Adenine { Ade) Cruanine (Crua)
H H
III_;_1r HH{
4 oH 4
P
T 1
& )\ &
2y o= d TN
| 2
H H
Thyrine (Thy) Cosine ()

H

H
.
2
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Nucleotide

Q A nucleoside + phosphate

NH,
L A ribonucleotide
O A deoxyribonucleotide N AN
N
N F

O

, N
nucleoside / X N ~ H
‘ ) O——P——O0—CH,
| o
Z H H

A N O

HO H H
™~

O
cH, ” OH H
o) + = -
O—P—0
H H |
H ! ! H o Deoxyadenosine 5’-monophosphate

phosphate (dAMP)
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Nucleotide
I S e e T S

DNA Adenine Deoxyadenosine Deoxyadenosine 5’-monophosphate dAMP
Guanine G Deoxyguanosine Deoxyguanosine 5’-monophosphate dGMP
Cytosine C Deoxycytidine Deoxycytidine 5’-monophosphate dCMP
Thymine T Deoxythymidine Deoxythymidine 5’-monophosphate dTMP

RNA Adenine A Adenosine Adenosine 5’-monophosphate AMP
Guanine G Guanosine Guanosine 5’-monophosphate GMP
Cytosine C Cytidine Cytidine 5’-monophosphate CMP

Uracil U Uridine Uridine 5’-monophosphate UMP
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Nucleic acids

 Both DNA and RNA - are polymers of
nucleotides, formed by joining 3’-OH
group of one nucleotide with the 5’-
phosphate of a second nucleotide in a
phosphodiester linkage.
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Nucleic acids

NH, NH;

L )
X AN O P8
o)

O——P——0—CHj H N
| © dCMP -
! O——P——0—CHj NH;
= | @)

oH  on ‘Q </N ‘\N

OH )
0 G
/N AN \ N N
< | O——P=—0—CH,
0 \ — Phosphodiester O
A N linkage 0
O——P——0—CH,
(l) dAMP OH OH

OH OH
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Phosphodiester
linkage
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