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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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Type of compound Components 

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

Nucleotide  A nucleoside + phosphate 
 A ribonucleotide  
 A deoxyribonucleotide 

DNA  A polymer of deoxyribonucleotides 
 The monosaccharide : 2-deoxyribose 
 The bases : A, G, C and T 

RNA  A polymer of ribonucleotides 
 The monosaccharide : ribose 
 The bases : A, G, C and U 

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

OH
O

OHOH

CH2OH

D-ribose 

+ 

N
H

N

NH2

O

O

OHOH

CH2OH

N

N

NH2

O

Cytosine (C) 

Cytidine  

N-
glycoside 

A ribonucleoside  

Nucleoside 



• A deoxyribonucleoside 
(monosaccharide 2-deoxyribose)? 
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• 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 

 

 8 

Nucleoside 
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• Numbering the carbons in nucleoside containing pyrimidine as base. 

– Monosaccharide (C at1’) + base (N at1) 
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• Numbering the carbons in nucleoside containing purine as base. 

– Monosaccharide (Carbon at1’) + base (Nitrogen at 9) 
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Nucleoside 
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 A nucleoside + phosphate 

  A ribonucleotide  

  A deoxyribonucleotide 
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Base Abb. Nucleoside Nucleotide Abb. 

DNA Adenine A 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 

Nucleotide 



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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dCMP 

Phosphodiester 
linkage 

O

OHOH

CH2P

O

O

O O

N

N

O

NH2

O

OHOH

CH2

N

N
N

N

P

O

O

O O

NH2

Nucleic acids 



17 

dCMP 

dAMP 

Phosphodiester 
linkage 

3’ 

5’ 

O

OH

CH2P

O

O

O O

N

N

O

NH2

O

OHOH

CH2

N

N
N

N

P

O

O

O O

NH2



REFERENCES 

• Crowe, J., Bradshaw, T. and Monk, P. (2006), Chemistry for the 
Biosciences: The Essential Concepts, Oxford University Press, 
Oxford. 

• Horton, H.R., Moran, L.A., Scrimgeour, K.G., Perry, M.D. and 
Rawn J.D. (2006). Principles of Biochemistry, 4th Edition. 
Pearson International Edition. 

• Smith, J.G. (2010). General, Organic and Biological Chemistry. 
McGraw-Hill Higher Education. 

• Denniston, K.J., Toping, J.J. and Caret, R.L. (2008). General, 
Organic and Biochemistry, 6th edition. McGraw-Hill Higher 
Education. 

 



MY PROFILE 

Dr Nik Ahmad Nizam Bin Nik Malek, 

BSc (Ind. Chem.)(UTM), MSc (Chem)(UTM), PhD (Chem)(UTM), A.M.I.C 
Senior Lecturer, 

Department of Biotechnology and Medical Engineering, 

Faculty of Biosciences and Medical Engineering, 

Universiti Teknologi Malaysia.  

Email: niknizam@fbb.utm.my, niknizam@utm.my 

Website: http://www.staff.blog.utm.my/niknizam/ 

 

 


