
Exercise and Sport Science (BOIL121) Lecture 

notes  

 

Human biological science   

 

 
Week 1 Lectures Part One; Cells 

 

Cells - basic structural and functional unit of all organisms. 

- carry out all chemical activities needed to sustain life 

- organised in 3 main regions; cell/plasma membrane, nucleus, cytoplasm 

- not a fixed structure; continuously change chemicals 

NUCLEUS - control centre of the cell 

- contains DNA, 46 chromosomes 

3 regions 

- nuclear membrane 

- nucleolus 

- chromatin 

Nuclear Membrane - barrier of nucleus 

- double phospholipid membrane (contains protein) 

- has nuclear pores → exchange material with rest of cell 

Nucleolus - centre of nucleus 

- one or more nucleoli 

- site of ribosome production 

- ribosomes then → cytoplasm through nuclear pores 

 

RIBOSOMES: messenger and photocopy of genes 

Chromatin - divides into 2 cells 

- DNA and protein 

- scattered throughout nucleus 

- forms chromosomes when divided 

CELL/PLASMA MEMBRANE - thin semi-permeable 

- surrounds cytoplasm of cell (boundary) 

- phospholipid bilayer; embedded proteins 

- protein, cholesterol, glycoproteins 

 

function; 

- protects cells from surroundings (outside environment) 

- selectively allows ions and organic molecules to pass through 

- controls movement of substances in and out 

- base of attachment for cytoskeleton 

 

CYTOSKELETON; filaments containing microfilaments supporting structure 

Cell Membrane Specialisations - Microvili; finger-like projections → increase surface area for absorption 

- Cilia; moves materials across cell surface 

- Flagellum; propels cell 

CYTOPLASM - outside nucleus, inside membrane (in the middle) 

includes; 

- cytosol; fluids that suspends other elements 

- organelles (membrane bound); metabolic machinery of cell 

Cytoplasmic Organelles Ribosomes 

- protein and RNA (photocopy of gene) 

- site of protein synthesis 

- either free in cytoplasm or attached to rough endoplasmic reticulum 

 

Endoplasmic Reticulum (ER) 

- fluid-filled tubules for carrying substances 

ROUGH 

- studded with ribosomes 



- site where building materials for cellular membrane are formed 

SMOOTH 

- functions in cholesterol synthesis and breakdown 

- no ribosomes 

- fat metabolism 

- detoxification of drugs 

 

Golgi Apparatus 

- modifies & packages proteins 

- produces packages; secretory vesicles & cell membrane components 

 

Lysosomes 

- enzymes that digest non-usable materials 

- defends.. kills bacteria 

 

Peroxisomes 

- membranous sacs of oxidase enzymes (oxidation-reduction reaction) 

- detoxifies harmful substances 

- breaks down free radicals (highly reactive chemicals) 

 

Mitochondria 

- “Powerhouses” 

- reactions → oxygen used to break down food 

- Provides ATP for cellular energy 

 

ATP: Adenosine Triphosphate → high energy molecule → energy currency of life 

 

 

Cytoskeleton 

- network of protein structures (filaments) → extend through cytoplasm 

- supports shape of cell 

- provides w/ an  internal framework 

3 different types 

 Microfilaments 

 Intermediate filaments 

 Microtubules 
 

Centrioles 

- rod-shaped bodies made of microtubules 

- direct formation of mitotic spindle during cell division 

 

Mitotic Spindle: macromolecular machine dividing chromosomes into 2 (identical) during mitosis. 

 

 


