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This lecture aims to introduce:

• Biochemistry

• Organization of life

• The four major groups of biological molecules 
present in living systems.

• The relationship between monomers and polymers.



What is biochemistry?
Biochemistry
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What is biochemistry?
• Definition: The study of the molecules of living systems.
• The goal of biochemistry is to understand: the structure 

and the function of biological molecules. 
• What are these molecules? 
–– Macromolecules (proteins, nucleic acids, lipids, and 
complex carbohydrates) 
–– Micromolecules (amino acids, fatty acids, sugars and 
nucleotides)
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Molecules of Life

Proteins

Carbohydrates

Nucleic acids
Lipids



What is biochemistry?

• Biochemistry is also the chemistry of life 
• Life can be understood by knowing which molecules 

comprise living systems, their locations in cells, their 
structures, their interactions, and their functions. 
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Why study biochemistry?

▪ Understanding is essential to all life sciences as it 
deals with common knowledge like:
– Genetics, cell biology, molecular biology 
– Microbiology, pathology
– Pharmacology
– Physiology and Immunology
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Why study biochemistry?

– Nutrition (metabolism of food: chemical process of 
molecules to get energy)
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Why study biochemistry?

– medicine 

8



9

elements

Micro-
molecule Macro-

molecule

organel

cell

tissue

organ organism



10

Cell                                     organells             macromolecules     monomers



Elements of Life

• Most abundant elements, essential for all organisms: C, N, O, P, S, H

• Less abundant elements, essential for all organisms : Na, Mg, Cl, K, Ca
• Trace levels elements, essential for all organism: Mn, Fe, Co, Cu, Zn

Living matter consists of a relatively small number of 
elements 
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Human body
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Elements Monomers Polymers
(Macromolecules)

Monomers: building blocks
Polymers: long molecules consist of small subunits (monomers)  

C,O,H Sugars
Amino acids
nucleotides
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Molecules of Life

Proteins

Carbohydrates

Nucleic acids
Lipids

Four major macromolecules
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1. Carbohydrates
Carbohydrates are polymers of sugars (monosaccharides).
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sugars Carbohydrates 

These molecules are important for:
1. Energy storage (starch and glycogen) 
2. Building biological structure (cellulose). 
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Hydrocarbon chains (nonpolar) 

Lipids

2. Lipids



• These molecules are important as:
1. Energy storage (fats).
2. Structural molecule: (cell membranes). 

Cell membrane
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Proteins are polymers of amino acids.
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• Proteins: These molecules are the most abundant 
macromolecules in cells (~20% by weight). 
– Functions
1. Structural Proteins (collagen)
2. Biological Catalysts (Enzymes)
3. Signaling ( some hormones)
4. Immune function (antibodies, antibodies receptors)
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• Structural Proteins: support 

Intermediate filaments in a mammalian cell 
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3. Proteins



• Proteins: Biological Catalysts (Enzymes) 

Hexokinase 
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3. Proteins
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Nucleic acids are polymers of nucleotides.

4. Nucleic acids

Nucleic acids (DNA & RNA)

Nucleotides



nucleotides nucleic acids 

• Nucleic Acids (DNA and RNA). 
• These molecules are important in:
1. The storage and transfer of genetic information
2. The synthesis of proteins. 
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The skeleton of macromolecule
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Biomolecules are compounds of carbons with a variety of 
functional groups



Different classes of biological molecules are characterized 
by different types of functional groups 

Common functional groups
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Elements Monomers Polymers
(Macromolecules)

Cells
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Biochemistry of cells
• Cells are smallest living unit of an organism.

• Complex living organism originate from simple elements. 
Carbon, hydrogen, oxygen, sulfur, and nitrogen 
combine to make up many different kind of biomolecules 
such as carbohydrates, fatty acids, amino acids 
which combine to make proteins.

 
• Phosphorus is the most ingredients for making DNA 

and RNA. A collection of interacting molecules, becomes 
a cell the basic unit of life. 
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Biochemistry and organization of 
cells

• Macromolecules recognize 
and interact with one another 
in specific ways to perform 
essential cellular functions 
(e.g. membranes are 
complexes of lipids, 
carbohydrates and proteins ).

• Macrmolecules have three 
dimensions and shapes! 
Much of biochemistry relies 
on this fact.
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