






II. Nucleic Acids
Function: store hereditary info

DNA RNA
• Double-stranded helix 
• N-bases: A, G, C, Thymine 
• Stores hereditary info 
• Longer/larger 
• Sugar: deoxyribose

• Single-stranded 
• N-bases: A, G, C, Uracil 
• Carry info from DNA to 

ribosomes 
• tRNA, rRNA, mRNA, 

RNAi 
• Sugar: ribose



Nucleotides: monomer of  DNA/RNA 
Nucleotide = Sugar + Phosphate + Nitrogen Base



Nucleotide
phosphate

5-C sugar

Nitrogen  
base

A – T 
G – C

Purines Pyrimidines

•Adenine 
•Guanine

•Cytosine 
•Thymine (DNA) 
•Uracil (RNA)

•Double ring •Single ring





Information flow in a cell: 
DNA ! RNA ! protein



III. Carbohydrates
• Fuel and building material 
• Include simple sugars (fructose) and polymers (starch) 
• Ratio of  1 carbon: 2 hydrogen: 1 oxygen or CH2O 

• monosaccharide ! disaccharide ! polysaccharide 
• Monosaccharides = monomers (eg. glucose, ribose) 
• Polysaccharides: 
▪ Storage (plants-starch, animals-glycogen) 
▪ Structure (plant-cellulose, arthropod-chitin)

Differ in 
position & 

orientation of  
glycosidic 

linkage



The structure and 
classification of  
some 
monosaccharides



Linear and ring forms of  glucose



Carbohydrate synthesis



Cellulose vs. Starch

Two Forms of  Glucose:  α glucose & β glucose



Cellulose vs. Starch
• Starch = α glucose monomers 
• Cellulose = β glucose monomers



Storage polysaccharides of  plants (starch) and animals (glycogen)



Structural polysaccharides:  cellulose & chitin (exoskeleton)



IV. Lipids
A. Fats (triglyceride): store energy 

■ Glycerol + 3 Fatty Acids 
■ saturated, unsaturated, polyunsaturated 

B. Steroids: cholesterol and hormones 
C. Phospholipids: lipid bilayer of  cell 

membrane 
■ hydrophilic head, hydrophobic tails

Hydrophilic head

Hydrophobic tail





Saturated Unsaturated Polyunsaturated

“saturated” with H Have some C=C, result in kinks

In animals In plants

Solid at room temp. Liquid at room temp.

Eg. butter, lard Eg. corn oil, olive oil



Cholesterol, a steroid 



The structure of  a phospholipid



Hydrophobic/hydrophilic interactions make a 
phospholipid bilayer










