
Lecture 4 – Eukaryotes II (8/03/17) 

The endomembrane system - making, packaging and shipping proteins & molecules  

• A system of compartments that generally includes all of the membrane bound components 

of the cell (including the nuclear envelope) except for the mitochondria and chloroplasts. 

Major functions of intracellular membranes 

• Provide a surface of biochemical reactions 

• Establish a number of compartments to prevent mixing 

• Provide transport of materials within the cell, from the cell to its exterior, or from the cell to 

an adjacent cell 

Membranes 

• They always enclose a space – a cisterna or vesicle 

• Membranes are never open-ended, unless the cell is damaged 

• Membranes have the consistency of olive oil in water – not stiff barriers as indicated in 

diagrams 

ER 

• Considered the heart of the endomembrane 

• Consists of membrane cisternae that ramify through the cytoplasm. The result is internal 

compartments and channels 

• The ER is a dynamic structure, ever changing in structure and function 

• Smooth ER produces lipids (and some sugars) 

• If the ribosomes are attached to the ER = rough ER. No ribosomes = smooth ER 

• The ER provides surfaces for the synthesis of proteins, lipids and carbs 

Golgi apparatus 

• Consists of flattened stacks of membrane or cisternae called Golgi stacks 

• Collectively, all the Golgi stacks in a cell are the Golgi apparatus.  

• Golgi stacks are functional extensions of the ER, and are polar structures (a forming face and 

mature face). 

• The Golgi apparatus functions in the collection, packaging, and distribution of molecules 

synthesized elsewhere in the cell.  

• Almost all the polysaccharide in cells is manufactured within the Golgi apparatus.  

• The polysaccharide may be attached to either protein or lipid molecules in the Golgi stacks. 

Lysosomes 

• Dust bins of the animal cell, surrounded by single membrane 

• Break down ingested material via autophagy; allowing macromolecules to be broken down 

into protein, carbs, lipids and nucleic acid. 

• Acidic interior and approx. 40 different hydrolytic enzymes, they therefore have a highly-

specialised membrane 

• Lysosomes have a single-wall membrane and contain enzyme complexes 

 



Lecture 5 13/03/17 

Cell division (cytokinesis) 

• Your body contains 10^15 cells 

Cell division in prokaryotes 

• Binary fission 

• FtsZ protein (filament temperature sensitive) 

• FtsZ protein (cytokinetic ring) is important in the splitting of prokaryotes ()/() – FtsZ is the 

dash 

• FtsZ is a homologue of the eukaryotic cytoskeletal protein tubulin (flagella, mitosis) 

• Also, involved in division of chloroplasts and mitochondria 

Cell cycle in eukaryotes 

• G1 → chromosome duplication (S) → G2 → mitosis/cytokinesis (M) 

o G1 = cell growth, (8 hours) 

o S = DNA replication (6 hours) 

o G2 = check if the DNA has all replicated 

o M = division 

Mitosis 

• Definition: The process of chromosome condensation, nuclear envelope breakdown, sister 

chromatid separation and formation of two daughter nuclei in eukaryotes 

• 5 phases: 

o Prophase 

o Prometaphase 

o Metaphase 

o Anaphase 

o Telophase 

a) Interphase: 

i. Chromosomes have already replicated during interphase 

b) Prophase: 

i. Sister chromatids condense and the spindle starts to form. Nuclear membrane 

begins to dissociate into vesicles 

c) Prometaphase: 

i. Nuclear membrane has completely dissociated into vesicles and the spindle is fully 

formed. Sister chromatids attach to spindle via kinetochore microtubules 

d) Metaphase: 

i. Sister chromatids align along the metaphase plate 

e) Anaphase: 

i. Sister chromatids separate and individual chromosomes move toward poles as 

kinetochore microtubules shorten. Polar microtubules lengthen and push poles 

apart 

f) Telophase and cytokinesis 

i. Chromosomes decondense and nuclear membranes re-form. Cleavage furrow 

separates the 2 cells 

• Plants don’t have centrioles at the base 



Lecture 14 12/04/17 (Regulating Body Fluids) 

Not enough water? 

• If humans lose: 

o 1% water – feel thirsty 

o 3% water – can’t function well physically 

o 10% water – muscle spasms/deliriums 

o 20% water – death 

Too much water? 

• If humans drink too much water – water intoxication: 

o Kidneys can’t cope 

o Organs swell 

o Brain becomes compressed in skull 

o Seizures, confusion, blurred vision, pain, cramps, death 

Osmosis 

• Water diffuses through a semi-permeable membrane from an area of low osmotic 

concentration (low osmolarity/high water potential) to an area of high osmotic 

concentration (high osmolarity/low water potential) 

• Osmolarity (osmotic concentration) = Osmoles (Osm) L-1 

• Solutes can move in or out of cells by active transport against concentration gradients 

(requires energy) 

Tonicity 

• Like osmolarity, except takes into account only non-permeable solutes 

Why regulate body water and solutes?  

• To achieve homeostasis – constancy of the extracellular environment 

• All organisms contain: 

o Water (over 70% of most organisms’ body weight) 

o Ions (e.g. Na+, K+, Cl-) 

o Organic solutes (e.g. glucose, amino acids) 

• Exact and relative concentrations of solutes in body fluid (osmotic concentration) is critical 

for proper chemical functioning 

 

 



Lecture 16 26/04/17 (Circulation) 

Why do animals need a circulatory system? 

• O2, nutrients and hormones must be transported around the body to tissues and organs 

• Waste products must be removed 

• Temperature, regulation and reproduction 

Open circulatory system 

• Open vessels 

• Cells bathed directly in blood plasma (haemolymph=extracellular fluid) 

o Eg crab, beetle 

Closed circulatory system 

• Blood remains in vessels 

• Extracellular fluid bathes cells 

• Limited exchange between blood and extracellular fluid 

• Blood and extracellular fluid are separate  

*Oxygen enters cells by diffusion ONLY 

How do animals without a circulatory system take up O2? 

• Holes in body 

• Flat (ie worms – can diffuse) 

Providing oxygen by convection 

• Convection is the bulk movement of fluid 

• Movement of substances to or from cells by diffusion is usually ASSISTED BY convection  

• Convection is much faster than diffusion 

The heart powers convection of the blood 

• Metabolic energy (muscle) 

• Energy in the blood 

o Potential energy = pressure 

o Kinetic energy = flow 

Features of hearts 

• Hearts of have: 

o Several chambers in sequence 

▪ First chamber pumps blood into second, etc 



Lecture 18 3/05/17 

Getting nutrients 

• Plants are autotrophs: require only inorganic compounds absorbed from the environment 

for growth and use solar energy (photosynthesis) 

• Animals are heterotrophs: can’t synthesise organic compounds from inorganic molecules 

What do animals need? 

• Carbohydrates 

• Protein 

• Lipids 

• Essential amino acids (nine in humans) 

• Essential fatty acids (only two in humans) 

• Vitamins (ORGANIC elements essential for metabolism) 

• Minerals (INORGANIC elements essential for metabolism) 

• Water 

Vitamins 

• Only obtained from food 

• Trace amounts 

• Many can’t be stored 

o Fat-soluble: A, D, E, K 

o Water-soluble: B group, C, niacin 

How much food does an animal need? 

• Depends on an animals metabolic rate, age, reproductive state 

• Metabolic rate depends on activity, body mass, environmental conditions 

Metabolic rate 

• Big animals need more energy than small ones 

• BUT per unit of body mass, small animals need more energy  

What is digestion? 

• The breakdown of large molecules into smaller ones 

• How? 

o Mechanical digestion 

o Enzymatic digestion 



Lecture 21 15/05/17 (Diversity and Evolution) 
 

Biological Diversity 

• Diversity between species 

o Different kinds of species 

o Variation in a particular trait across species 

• Diversity within species 

o Phenotypic variation 

o Genotypic variation 

*Most species are insects (over half) 

Diverse traits across species 

• Insect antennae are used to detect (mostly) chemical signals – so much variation for the 

same function  

Diversity within species 

• Phenotypic diversity 

o Observed variation among individuals in morphology, development or behaviour  

• Genotypic diversity 

o The genes an organism inherits (differences are sometimes ‘invisible’) 

How does diversity come about? 

• Four evolutionary ‘forces’ contribute to generating and maintaining diversity: 

o Mutation 

o Migration 

o Drift 

o Selection 

Mutations matter 

• Only germline mutations (in cells that produce eggs and sperm) can be passed on  

• Somatic mutations only affect the individual in which they occur 

Migration (gene flow) 

• Movement of genes between populations 

• Gene flow varies across species 

o Populations of sedentary organisms are more isolated 


