
BIOL108 Study Notes 
Human Biology 

 

Cells in Action 

Basic Chemistry 

Multiple elements make up the human body, however 

oxygen (61%), carbon (23%), hydrogen (10%) and 

nitrogen (2.6%) are the most common. 

 

A molecule is two or more atoms of the same element 

joined together, e.g. O2. A compound is a molecule 

where two or more elements are joined together e.g. 

NaCl.   

Covalent reactions are when atoms join and share 

their outer electrons (valence electrons) to create a 

full shell, and become stable. Two examples of covalent bonds are the 

molecule nitrogen gas (N2) and the compound water (H20). 

 

 

 

 

 

 

 

 

 

 

 

 



Water is the most abundant molecule in living things, and it is a polar 

molecule (meaning it has a positive and negative side). Water 

molecules are held together by weak hydrogen bonds, hence 

why water prefers to stick to itself (cohesion).  Water also has a 

high specific heat capacity, meaning it takes a significant 

amount of energy to change the temperature of the water. 

Organic molecules always contain carbon and hydrogen, and 

can form in chains or rings. An example of an organic ring molecule is 

glucose (C6H12O6). A polymer is a large molecule made up of many smaller 

molecules, called monomers. Examples of corresponding monomers and 

polymers are: 

Monomer 

Monosaccharide 

Amino acid 

Nucleotide 

Fatty acid 

Polymer 

Polysaccharide 

Protein 

Nucleic acid 

Fat  

Cell Structure 

Cell theory is comprised of three parts 

• Organisms are composed of one or more cells 

• The cell is the smallest unit of life 

• Cells arise from pre-existing cells 

They were first discovered by Robert Hooke (1635-1703), after the 

examination of cork under a microscope. Antony van Leeuwenhoek (1632-

1723) was the first to describe bacteria and many other single celled 

organisms. Matthias Schleiden (1804-1881) described plant cells. Theodor 

Schwann (1810-1882) showed that animals and plants consist of cells that 

exhibit a degree of independence. Rudolf Virchow (1821-1902) was the first to 

state that cells arise from pre-existing cells (part of cell theory).  

Animal and plant cells are different, but maintain many similar structures. 

 

 

 

 

 

 

 

 



Cell Organelles 

Nucleus 

Brain 

Plant and 

animal 

- Makes ribosomal subunits 

- Contains DNA – site of transcription 

- Bounded by double membrane nuclear 

envelope 

Mitochondrion 

Powerhouse  

Plant and 

animal 

- Aerobic cellular respiration 

- ATP 

- Carbohydrate + O2 -> CO2 + H2O + ATP 

Chloroplasts Plant  - Photosynthesis 

- Thylakoids (small green disks) are 

organised into grana stacks in the 

stroma fluid 

- Photosynthesis  

light energy + CO2 +H2O -> 

carbohydrate + oxygen 

- Respiration 

carbohydrate + oxygen ->  

CO2 + H2O + ATP 

Rough 

Endoplasmic 

Reticulum  

Warehouse or 

factory 

Plant and 

animal 

- Protein synthesis 

- Folded membranes studded with 

ribosomes 

- Products enclosed in vesicles for 

transport 

Lysosome 

Garbage 

recycling 

Plant and 

animal 

- Vesicle containing enzymes for 

intracellular digestion 

Golgi 

Apparatus 

Post office 

Plant and 

animal 

- Membranous saccules that package 

and distribute proteins and lipids 

- Works with the ER 

Cytoskeleton 

Skeleton 

Plant and 

animal 

- Protein filaments 

- Cell shape and movement of 

organelles 

- Made of actin and tubulin 

- Actin filaments (“train track”), 

intermediate filaments (“rope of actin 

filaments” for strength), microtubules 

(cylinders)for movement 

Centrioles 

Divorce 

lawyers 

Animal - Microtubule organisation of DNA 

- Basal bodies 

- Assist in cell division 

Flagella and 

Cilia 

Transport 

Plant and 

animal  

- Movement e.g. Sperm cells 

Prokaryotic cells have no membrane bound organelles, including no 

membrane-bound nucleus for DNA. 


