
Science  concerned with the 

chemical  constituents of living 

cells and with the reaction and 

process that they undergo.

Biochemistry



The Foundations of Biochemistry

• Cellular Foundations

• Chemical Foundations

• Genetic Foundations

• Physical Foundations



• CELLULAR  FOUNDATION.



What distinguishes living organisms from 

inanimate matter ?



Classification of organisms according to their source of energy



Diverse living organisms share common biochemical features



What are cells ???

The structural 
and functional 
units of living 
organisms



Features of living cells



Unicellular
Common structural 

features of bacterial 

cell



Gram Positive vs. Gram Negative



Eukaryotic cell structure: Animal vs. Plant cells





Study of cellular components



Cytoskeleton



Macromolecules & Monomeric subunits



Structural Hierarchy





• CHEMICAL  FOUNDATION



Elements essential to life and health



Carbon



Single bonds vs. Double bonds



Single bonds vs. Double bonds



Functional group 



Structural Hierarchy

Complexes

Macromolecules

Oligomers



Structural Hierarchy

Oligomers

Macromolecules

Supramolecular Complexes



Configurations of geometric isomers









• PHYSICAL  FOUNDATION.



Some energy interconversion in living organisms 



Energy coupling in mechanical and chemical processes



Energy changes during a chemical reaction



The central role of ATP in metabolism



• GENETIC  FOUNDATION



Complementarity between the two strands of DNA



DNA to RNA to Protein



Structure of the water 

molecule

Hydrogen bonds



Common hydrogen bonds in biological systems



Some biologically  important hydrogen bonds



Some Examples of Polar, Nonpolar, and Amphipathic 

Biomolecules (shown as ionic forms at pH 7) 



Amphipathic compounds in aqueous solution:

(a) long chain fatty acids and (b) clusters of fatty

acids in micelles



Release of ordered water favors formation of  an enzyme-substrate complex



Four Types of Noncovalent (“weak”) interactions 

among Biomolecules in aqueous Solvent



Effect of extracellular osmolarity on water movement across a plasma 

membrane: (a) isotonic, (b) hypertonic and (c) hypotonic solutions



pH Scale



Conjugate acid-base pairs consist of a proton donor and a 

proton acceptor



The titration curve of acetic acid



Comparison of the titration curves of three weak acids



The acetic acid – acetate pair as a buffer system



The CO2 in the air space of the lungs is in equilibrium with the bicarbonate 

buffer in the blood plasma passing through the lung capillaries



The pH optima of some enzymes 52


