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Macromolecules: Giant Polymers 

There are four major types of biological macromolecules:  

Proteins, Carbohydrates, Lipids (?), and Nucleic acids. 

These macromolecules are made the same way in all living things, and they are present in all 
organisms in roughly the same proportions. 

Macromolecules are essentially giant polymers, which are formed by covalent linkages of smaller 
units called monomers. 

Molecules with molecular weights greater than 1,000 Daltons (atomic mass units) are usually 
classified as “macromolecules". 

Some of the many roles of macromolecules include: 

Energy source  
Energy storage 
Structural support 
Catalysis 
Transport 
Protection and defense 
Regulation of metabolic activities 
Maintenance of homeostasis 
Means for movement, growth, and development 
Heredity









Acids, Bases, and the pH Scale 

Acids donate H+; bases accept H+. 

Amino acids: the very building blocks of proteins, contain both carboxyl 
groups and amino groups, so they are simultaneously acids and 
bases. 
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Carbohydrates: Sugars and Sugar Polymers

Carbohydrate monomers have molecular weights that approximates 100 Daltons. 
 
Polymers composed of monomers can have molecular weights of up to hundreds of 
thousands of Daltons. 
There are four major categories of carbohydrates:  
 

Monosaccharides,  

Disaccharides, which consist of 2 x monosaccharides and   

Oligosaccharides, which consist of between 3 and 20 monosaccharides. 

Finally there are  

Polysaccharides, which are composed of hundreds to thousands of 
monosaccharides. 

The general formula for a carbohydrate monomer is multiples of CH2O, maintaining a 
ratio of 1 carbon to every 2 hydrogens and 1 oxygen.
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Polysaccharides, which are composed of hundreds to thousands of monosaccharides.
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Polysaccharides

“Starch” is a polysaccharide comprising glucose monomers,  
predominantly joined in α 1,4 linkages.
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Carbohydrates: Sugars and Sugar Polymers

1. Glycogen is made up of only one molecule while starch is often made up of two. 
2. While both are polymers of glucose, glycogen is produced by animals and is known as 
“animal starch” while starch is produced by plants. 
3. Glycogen has a branched structure while starch has both chain and branched components. 
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The roles for lipids in organisms include 

energy storage (fats and oils), 
cell membranes (phospholipids), 
capture of light energy (carotinoids), 
hormones and vitamins (steroids and modified fatty acids), 
thermal insulation, 
electrical insulation of nerves etc, 

and 

water repellency (waxes and oils).

Lipids
Lipids are not "technically" polymers, because the different units and 
subunits are not necessarily held together by covalent bonds, but by other 
less well defined forces of association. 



Lipids are in essence the "water-insoluble" molecules of life. 
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Gram positive
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How do Eukaryotes handle this problem of decreased SA / V ratios ?

So, aside from anomalies like Thiomargarita sp. Prokaryotes 
stay small to allow for sufficient  SA / V ratios to allow for 

diffusion in and out of the cell





GREATER
Surface Area  /  Volume







The nucleus contains most of the cell's genetic material (DNA). 

The mitochondrion is the power plant and industrial park of the cell in 
that it is the major source of for the storage and conversion of energy. 

The chloroplast performs photosynthesis in bacterial and plant cells. 
As you know, 

The endoplasmic reticulum and Golgi apparatus make up distinct 
compartments where proteins are packaged and sent to appropriate 
locations in the cell. 

The lysosome and vacuole are cellular digestive systems, where large 
molecules are hydrolyzed into usable monomers. 

Eukaryotic cells tend to be larger than prokaryotic cells, and as such with 
all the volume changes and Volume/Surface Area ratio changes they 
have had to adapt a far more sophisticated network of support 
structures comprising the cytoskeleton, that provides shape and 
structure to cells, among other functions.

http://bcs.whfreeman.com/thelifewire9e/default.asp?s=&n=&i=&v=&o=&ns=0&uid=0&rau=0#542578__591834__
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