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 Lipids: Naturally occurring organic molecules that are nonpolar and therefore 

dissolve in nonpolar organic solvents but not in water 
 

 Major role of lipids: 
 energy storage (Our body starts taking from it after we are done with the first 

energy source – Sugars). 

 structural component of cell membrane ''cholesterol and phospholipid''  

 Major role in cell signaling via steroid hormones and chemical messengers. 

 Steroid hormones made of cholesterol (E.g: sex hormones) 
*In Fat cells ''Adipocytes'', the nucleus is on the side because the cytosol is occupied by 
a large fat droplet which contains the lipid molecules.  

1) Fatty acid ''carboxylic acid'': the simplest lipids

 
 The functional group is carboxyl group ''COOH'' 

 Consist of long unbranched hydrocarbon chains most commonly of 16 or 18 
carbons (even no.of carbon atoms most of the time) 

 Types of fatty acid: 
A. saturated: without any double bonds ''straight'' 
B. unsaturated: with one or more double bond ''kink'' 
 Unsaturated fatty acid is liquid ''noncovalent interaction will be less strong'' 

whereas the saturated is solid. 
 

2) Triacylglycerols '' storage form of fatty acid'' 
 Glycerol is an alcohol consists of 3 carbons each one bears OH group which 

interact with COOH to form ester linkage……. It is Insoluble in water. 

 Fatty acids can be similar/different, saturated/unsaturated.  

 Can be broken down to generate energy 

... 
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 Store energy more efficiently than carbohydrates 

 

3) Phospholipids  
 Principal component of cell membranes consisting of 2 fatty acids ''hydrophobic 

tails'' connected to a polar head group. 

 Amphipathic molecules 

 The polar head contains a phosphate group connected to another polar small 
molecule such as choline, ethanolamine, inositol, or serine. 

 General phospholipids: have 2 fatty acid, glycerol as a connecting molecule 
and polar head ''phosphate group'' 

 Other phospholipids: have 1 fatty acid, 1sphingosine molecule '' act as one 
hydrophobic tail and a collecting molecule'' and polar head. This molecule is 
called sphingomyelin (the only non-glycerol phospholipid). 

 Different head group means different phospholipid 
Ex: phosphatidyl choline, phosphatidyl ethanolamine. 

 The parent phospholipid: without connecting head called (phosphatidic acid), so 
all phospholipids have different subgroups but sharing the presence of phosphate 
on polar head. 

 Showing the figures in the book or slides: 
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4) Glycolipid: is a part of sphingolipids 

 The other type of lipids in the membrane…… Amphipathic molecules  

 Consists of 2 hydrocarbon chains connected to a polar head group that contains 
sugar (monosaccharides, disaccharides or oligosaccharides) 

 Have 2 tails: 1 fatty acid & 1 sphingosine (so it is sphingolipid) 
 

 Summary: major types of lipids 
A. Glycerophospholipid: is a phospholipid and contains glycerol  
B. Sphingolipid: contains sphingosine such as glycolipid 

 
  *Sphingomyelin can be classified under either of them.  
 

5) Cholesterol 
 Consists of 4 fused hydrocarbon rings 

 Rings are hydrophobic but OH group is hydrophilic 

  So, Cholesterol is amphipathic (mostly hydrophobic) 

 A component of cell membranes  

 Can be used to synthesize steroid hormones and vitamin D3 

 Is modified in liver cells to produce bile acids, essential in the digestion of dietary 
fats 
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 Nucleic acids 

 Exist in DNA (deoxyribonucleic acid) and RNA (ribonucleic acid) 

 Informational molecules of the cell 

 Types of RNA: 
mRNA: carries information from DNA to ribosomes to make protein 
rRNA: Part of the structure of ribosomes 
tRNA: carries amino acids during protein synthesis 
 other types of RNA such as small nuclear RNA and micro RNA which regulates 

protein synthesis 

 DNA and RNA are made of nucleotides : 
1) Structure of nucleotides 
 Pentose sugar + phosphate group + nitrogenous base 

 DNA on carbon number 2 in pentose sugar has H not OH so it is deoxyribose but 
RNA has OH so it is ribose 

 Types of nitrogenous base 
A. Purines: adenine and guanine 
B. Pyrimidines: cytosine and thymine and uracil (cut) 

 Nucleoside: nucleotides without phosphate group 
 It is important for naming nucleotides because DNA & RNA contain only 1 

phosphate group but nucleotides that are present in other molecules such as 
ATP contains 3 phosphate group (For distinguishing)  

Ex: ATP called nucleoside triphosphate 
            DNA called nucleoside monophosphate 
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2) Functions of nucleotides 

 Essential for RNA and DNA synthesis 

 They serve as carriers of activated intermediates in the synthesis of some 
carbohydrates, lipids, and conjugated proteins, such as, UDP-glucose and CDP-
choline 

 They are structural components of several essential coenzymes, such as 
coenzyme A, FAD, NAD+, and NADP+ (electron carriers) 

 They serve as second messengers in signal transduction pathways, such as cAMP 
and cGMP 

 They are “energy currency” in the cell such as ATP molecule 

 They act as regulatory compounds for many metabolic pathways by inhibiting or 
activating key enzymes 

3) Formation of nucleic acid 
 The interaction between the hydroxyl group (carbon number 3) on the first 

nucleotide and the phosphate group (is already bind to carbon number 5 of the 
sugar) on the second nucleotide 

 By removing H2O (Dehydration reaction) and forming phosphodiester bond 

 So, polynucleotides are synthesized 5’ to 3’ 

 The information in DNA or RNA are conveyed by the order of the bases 

4) DNA structure and the complementarity of strands 

 DNA is double stranded with the strands running in opposite directions 
 The bases are directed to the inside of the molecule and are linked in the 2 chains 

via hydrogen bonds 
 Complementary base pairing is important to guide self-replication 
 C&G: 3 hydrogen bonds         T&A: 2 hydrogen bonds  
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