
The mammalian cardiovascular system 
 

o one heart and extensive network of vessels 
capillaries à very thin walls (diffusion)  

o high pressure in arteries = very thick muscle layer  
o veins have valves to maintain unidirectional flow 

 
Blood flow: 
1. right ventricle contracts, pushing blood into pulmonary 

arteries to the lungs, where it is oxygenated 
2. blood flows from the lungs via the pulmonary vein to 

the left atrium, into the left ventricle which contracts, 
sending blood to  

3. the aorta, which branches off into upper and lower body 
arteries and supplies organs in the head and the lower body 

4. oxygen depleted (CO2 rich) blood then returns via the superior and inferior vena cava 
into the right atrium, and the cycle starts again. 

 
The different respiratory organs of animals 
 

Animal Respiratory Organ 
sponges, cnidarians, 

and flatworms 
every cell is close to the external environment, rely on diffusion 
à NO respiratory organ 

earthworms and 
amphibians 

skin à dense network of capillaries underneath skin 

fish (aquatic animals) gills à out foldings of body surface suspended in water, large SA 
for gas exchange + ion uptake 

insects tracheae à air tubes that connect external environment with 
internal body environment, largest tubes open to outside, finest 
branches extend to all cells + air sacs, compressed and expanded 
by body movement, ventilate tubes 

land vertebrates Lungs à localised respiratory organs, numerous pockets, large 
SA, requires circulatory system to bring gases from lungs to rest 
of the body 

 
Advantages and disadvantages of water and air as a respiratory medium 
 

 Advantages Disadvantages 

Water o Provides structural support  o Less oxygen than in air 
o Extracting oxygen requires more 

efficient mechanisms + more 
energy (it’s more dense) 

Air o Higher concentration of oxygen 
o Air is less dense so it’s easier to 

pump past gas exchange 
surfaces 

 



The structures of DNA and RNA 

 
 
How genetic information is stored and transmitted 
 
• Genetic information is carried in the linear 

sequence of nucleotides in DNA 
• Gene = a distinct sequence of nucleotides 

forming part of a chromosome, the order of 
which determines the order of monomers in a 
polypeptide 

 
The flow of information in biological systems  
 
The central Dogma explains the flow of genetic 
information within biological systems 
 
Week 2: 
 
Why cells are limited in size? 
• Cells need a large SA/V ratio for faster transport of nutrients and waste 
• Large cells with a small SA are inefficient as they produce more waste and need more 

nutrients than the membrane can transport in time (this is why multicellular organisms 
exist) 

• Solution = low metabolic activity, thin elongated shape, folded membrane shape à 
increases ratio 

 
The concept of “emergence” 
Emergence = complex systems arise out of multiple simple interactions 
• Molecule < organelle < cell < tissue < organ < organ system < organism < population < 

ecosystem 

 STRUCTURE FUNCTION 
DNA 4 bases – A,T,C,G Carries hereditary information (the 

genetic code) 
2 complementary strands run antiparallel 

(opposite directions) 
Can replicate via DNA replication, double 

helix unwinds and produces copies 
Phosphate- sugar backbone on the outside, 

paired nitrogenous bases on the inside 
Sequence of bases is unique for each gene 

RNA 4 bases – A,U,C,G Sequence of bases is unique for each gene  
Single strand Copies the message of DNA and transport 

it to the site of photosynthesis 
 

Base pairing occurs between 2 RNA 
molecules or the same strand doubling 

back on itself – makes various structures 

mRNA carries message from DNA to 
ribosome 

rRNA makes up ribosomes 
tRNA transports amino acids to ribosome 



 


