
BIOL1020 SUMMARY NOTES – WEEKS 1-3 

Week 1: Lecture 1 

What is biological evolution? 

Biological evolution refers to the change in DNA sequences over time (including the genes and traits 

they encode as well as regulatory sequences and pseudogenes) and heritability of certain traits 

which are selected by natural factors to be favourable to survival which enable both biological 

diversity and unity. It is a conservative process which modifies the same basic design again and 

again. 

Diversity: we have many species which bear little resemblance to each other with many 

diverse functions 

Unity: shared characteristics, homologous structures – composed of one or more cells, 

require energy to grow, responds to stimuli, reproduction 

What is taxonomy? 

It is the scientific practise of classification of the diversity of biological species.  

Who are the two scientists which made leading research in evolution and classification? 

Aristotle: Developed the Scala Naturae “Ladder of Life which is based on the function and complexity 

of organisms 

Linnaeus: pioneered binominal nomenclature, developed the hierarchies based on characteristics 

Explain the hierarchy of biological classification 

The higher you get on the ladder, the more basic 

the commonality. The taxonomic classification 

system (also called the Linnaean system after its 

inventor, Carl Linnaeus, a Swedish botanist, 

zoologist, and physician) uses a hierarchical 

model. Moving from the point of origin, the 

groups become more specific, until one branch 

ends as a single species. For example, after the 

common beginning of all life, scientists divide 

organisms into three large categories called 

domains: Bacteria, Archaea, and Eukarya. Within 

each domain is a second category called a 

kingdom. After kingdoms, the subsequent 

categories of increasing specificity are: phylum, 

class, order, family, genus, and species 

What is the doctrine of fixed species and why does this raise problems with Aristotle and 

Linnaeus? 

The doctrine of fixed species suggests, in Aristotle and Linnaeus’ models that all forms of nature 

were fixed and that you could not develop or lose species.  



What did Lamarckian Evolution say and why is it flawed? 

- Use and disuse of characteristics/body parts influences changes in organism over its live 

based on adaptation to the environment 

- These changes are passed on to their offspring  

- For example, USE: Lamarck believed that elephants all used to have short trunks. When 

there was no food or water that they could reach with their short trunks, they stretched 

their trunks to reach the water and branches, and their offspring inherited long trunks. 

DISUSE: Human appendix and little toes are gradually disappearing. 

 

- Lamarck's Theory of Inheritance of Acquired Characteristics has been disproved. This was 

done in two major ways. The first is by experiment. We have seen through many real 

examples and observations that changes that occur in an animal during life are not passed 

on to the animal's offspring. If a dog's ears are cropped short, its puppies are still born with 

long ears. If someone exercises every day, runs marathons, eats well, and is generally very 

healthy, the fitness is not passed on and the person's children still have to work just as hard 

to get that fit and healthy. These and other examples show that Lamarck's theory does not 

explain how life formed and became the way it is. 

What is evolution by natural selection? 

Evolution by natural selection refers to certain traits in individual species being favoured/selected by 

their environment due to a greater chance of survival. As a result, this 

characteristic/change/mutation lives on in a population and is passed down to offspring.  

e.g. Antibiotic Resistance 

What determines physical traits? How are they inherited? 

DNA contains genes which encode proteins. Expression and activity of the protiens determine the 

structure and function of cells. Cells are the basic unit of life. Cells can inherit or obtain DNA from 

other cells in a number of ways: 

- Mitosis 

- Meiosis 

- Asexual and sexual reproduction 

- Conjugation 

What are the different types of cells? 

 

Eukaryote Prokaryote 

- Has a nucleus  
- Organelles are enclosed by a 

membrane 
- 10-100µm in diameter 

- Lacks a nucleus 
- Has plasmids 
- Flagella to move around 
- DNA floats around 
- 1-5µm in diameter 

- Cell membrane 
- Cytoplasm (semi-fluid matrix contains organelles) 
- Protein in all cells 
- DNA 

 



 

Week 2: Lecture 2 What are Cells Made of? 

What are the important macromolecules in a cell? 

Carbohydrates, lipids, proteins and nucleic acids are the macromolecules in a cell which are 

polymers that are made up of a long chain of monomers. 

How are the polymers in cells created and broken down? 

Synthesis: 

Bonds between monomers form through a dehydration reaction where the hydroxyl group of one 

monomer is lost and the hydrogen of another is lost to create water and to form a bond.  

Breakdown: polymers can be broken down by a hydrolysis reaction where water is added to break 

the bond between two monomers in a polymer chain. 

What purpose do carbohydrates serve? 

- Serve for energy, energy storage and structure in a cell  

- CH2O is the basic ratio 

What are the categories of sugars? 

- Monosaccharides are the simplest sugars – e.g. glucose, fructose, galactose  

o Body uses them for energy (breaks polysaccharides to these simple sugars for use) 

as they can all be readily moved through the blood 

o Has an aldehyde on the first carbon 

o Has an OH on every other C (makes them polar and soluble) 

o RING FORM: 

 When glucose forms ring form, the H on the OH on the 5th carbon will bond 

with the double bonded aldehyde oxygen 

to form a hydroxide group on the first 

carbon allowing the first and 5th carbon and 

the O to bond to form a ring. Depending on 

where the newly formed hydroxide group 

determines what this ring is called. 

 If the OH and the CH2OH branch 

are pointing in the same direction 

it is β-glucose 

 If the OH and the CH2OH branch 

are facing in opposite directions, it 

is α-glucose 



 

- Disaccharides are two sugar molecules 

bonded together –  

o The monosaccharides are bonded by 

glycosidic linkages through dehydration reaction of 

the hydroxides on the two separate 

monosaccharide rings which are named according 

to which carbon the hydroxide are involved in the 

linkage and also whether the ring is alpha or beta. 

 

- Polysaccharides  

o Made up of 100s to 1000s of monomers 

o Starch – polymer of glucose monomers which is major storage form of fuel/glucose 

in plants 

 Has an alpha configuration with 1-4 bonds in the main chain and a few 1-6 

linkages (or branching) in which a glucose ring will bond to  

 We can digest this as we have enzymes which break down alpha 

configuration 

o Glycogen – is the major storage of energy and glucose in animals 

 Has 1-4 bonds to bond monomers together and frequent 1-6 branching 

 We can digest this as it is in alpha configuration 

o Cellulose – Is a major component of the tough walls that enclose plant cells (gives 

structure). Mammals can’t digest because of beta configuration. 

o Glycoproteins – combination of proteins and carbohydrates  

 Found on cell surfaces and can be used as unique identifiers of cells  

 E.g. bacteria and viruses have unique cell-surface glycoproteins that 

are recognised by our immune systems to ward off infection. They 

can be used to differentiate between cell types.  

o Chitin – is found in the exoskeleton of arthropods and the cell walls of fungi 

 Highly resistant to enzymatic digestion 

 As a result, can be used as surgical thread 

What is a glycemic index (GI)? 

- Way of measuring how quickly blood-glucose level rises after eating carbohydrate containing 

foods.  

- The quicker the food is digested, the faster your blood glucose level rises  higher GI 

- Low GI satisfy cravings for longer periods of time because they are difficult to break down 

quickly (wholegrain bread, brown rice). 

What are the function and categories of lipids? 

Lipids are a crucial component of the membrane that encases all living cells as well as eukaryotic 

organelles. They share a common trait of being hydrophobic. 

- Triglyceride 



o Single glycerol head and 3 fatty acid tails bonded by dehydration synthesis to 

produce ester bond connection between head 

and tails.  

 Fatty acid tails can take two forms 

 Saturated: have a maximum number of 

hydrogen atoms possible and no double bonds. 

o These can pack tightly because they are 

straight therefore they are generally solid at 

room temperature 

 Unsaturated: have double bonded 

carbons which have bends in the fatty acid 

chains meaning they can’t pack as tightly together.  

o These are generally liquid at room temperature. You can 

saturate these by bubbling hydrogen through unsaturated 

fat (H2). 

- Phospholipid 

o 2 fatty acid tails (one saturated and one unsaturated) attached 

to a phosphocholine group 

 The tails are hydrophobic and the head is hydrophilic 

and when put in water they form a spontaneous 

membrane 

 The unsaturated fatty acid tail allows for fluidity in the 

membrane stopping the phospholipids from packing 

too tightly  

- Cholesterol 

o Maintains fluidity in the cell membrane and counters the effects of temperature on 

phospholipids 

 If temperature increases phospholipids fall apart and if temperature 

decreases they crowd together 

What are proteins, what function do they serve and how are they made in a cell? 

Proteins are the workhorses of living cells, driving and facilitating almost all biological processes. 

Their molecular composition is compiled of monomers called amino acids which join together to 

form polypeptides.  



How do proteins form? 

 

Proteins form by first creating an amino acid chain (a polypeptide). An amino acid (the 

monomer for proteins) is made up of an amino group, a carboxyl group and a unique 

branching R group.  

The amino acids are successively bound together by a peptide bond which is just a 

dehydration reaction with the amino group of one end of an amino acid and the carboxyl 

group of the other.  

There are four stages to the structure of a protein. 

1. Primary structure 

a. The primary structure is just the linear sequence of amino acids in the chain  

2. Secondary structure  

a. α-helix or β-sheet form through hydrogen bonding, covalent bonding, Van der 

Waal forces and hydrophobic effects between carbons in the chain on adjacent 

sides  

3. Tertiary Structure  

a. R groups interact to make the chain bend and twist  

b. R groups can be  

i. Hydrophobic 

ii. Hydrophilic  

iii. Positive  

iv. Negative 

v. These different R groups interact in different ways to produce a bent 

protein 

4. Quaternary Structure 

a. Proteins (sub-units) combine with other proteins  

 



What are enzymes, what are their function? 

Enzymes are a specific type of protein that binds to substrates very 

specifically to catalyse a reaction. The active sight where the substrate 

enters the enzyme to produce an enzyme-substrate complex which is 

catalysed to produce a product. It works by the induced fit model where 

the active site of an enzyme has a specific shape that may not exactly fit 

the substrate. Once active site interacts with substrate the enzyme 

changes its conformation slightly to induce a tight fit. 

Essentially the enzyme works by lowering the activation energy required 

of the reaction. 

 

 

 

 

 

 

 

 

 

 

Week 2: Lecture 3 DNA Structure and Replication 

What is the structure of DNA? 

DNA is a key molecule in all living things and much like proteins and polysaccharides, DNA is a 

polymer of individual building blocks called nucleotides. 

A nucleotide has a defined structure with 3 key elements: 

1. A nitrogenous base – every 3 letters of DNA (ATCG) codes for one amino acid.  

 

Purine - Contains two carbon-nitrogen rings 
and four nitrogen atoms. 

Pyrimidine - Contains one carbon-nitrogen 
ring and two nitrogen atoms. 

Adenine Thymine 

Guanine  Cytosine 

 

2. Deoxyribose Sugar 

 

3. Phosphate Group 

 



 

How do the nucleotides bond together? 

 The nucelotides bond together so that the nitrogenous base can face inward making up the rungs of 

the ladder meaning that the phosphate group of one nucleotide must bond to the deoxyribose sugar 

of the other. The way they bond is with respect to the 3’ prime 5’ prime carbons. When looking at 

the sugar, you can label the carbons starting with 1 being the one bonded to the nitrogenous base. 

This makes carbon three the one with the hydroxyl group on it and carbon 5 the carbon that 

branches out to bond to the phosphate group. Along the backbone of the DNA chain, the 3’ OH of 

the sugar will bond to the O- of the next phosphate group. Thus, DNA builds on the 3’ carbon 

meaning that linear DNA can only grow from 5’ to 3’.  

It is important to note also that DNA strands are anti-parallel so when one strand is flowing 3’ to 5’ 

the other is flowing 5’ to 3’.  

How does the DNA double helix form? 

When two strands of DNA have been made, the nitrogenous bases pair up with each pair having one 

purine and one pyrimidine base (A-T, C-G). These nucleotides are only hydrogen bonded meaning 

they aren’t held together very strongly.  

Why is DNA acidic? 

DNA is acidic because the phosphate group donates H+.  

What’s the difference between DNA and RNA? 

Comparison DNA RNA 

Name DeoxyriboNucleic Acid RiboNucleic Acid 

3’ 

5’ 



Function Long-term storage of genetic 

information; transmission of 

genetic information to make 

other cells and new organisms. 

Used to transfer the genetic code 

from the nucleus to the ribosomes to 

make proteins. RNA is used to 

transmit genetic information in some 

organisms and may have been the 

molecule used to store genetic 

blueprints in primitive organisms. 

Structural Features B-form double helix. DNA is a 

double-stranded molecule 

consisting of a long chain of 

nucleotides. 

A-form helix. RNA usually is a single-

strand helix consisting of shorter 

chains of nucleotides. 

Composition of Bases and 

Sugars 

deoxyribose sugar 

phosphate backbone 

adenine, guanine, cytosine, 

thymine bases 

ribose sugar 

phosphate backbone 

adenine, guanine, cytosine, uracil 

bases 

Propagation DNA is self-replicating. RNA is synthesized from DNA on an 

as-needed basis. 

Base Pairing AT (adenine-thymine) 

GC (guanine-cytosine) 

AU (adenine-uracil) 

GC (guanine-cytosine) 

Reactivity The C-H bonds in DNA make it 

fairly stable, plus the body 

destroys enzymes that would 

attack DNA. The small grooves 

in the helix also serve as 

protection, providing minimal 

space for enzymes to attach. 

The O-H bond in the ribose of RNA 

makes the molecule more reactive, 

compared with DNA. RNA is not 

stable under alkaline conditions, plus 

the large grooves in the molecule 

make it susceptible to enzyme 

attack. RNA is constantly produced, 

used, degraded, and recycled. 

 

What does the base paring mean for the composition of double-stranded DNA? 

DNA contains equal amounts of all four bases. 

DNA always contains 50% purine and 50% pyrimidine. 

How can DNA be replicated? 

The Meselson-Stahl experiment found the mechanism was semi-conservative (one strand is 

replicated of each).  

 


