
BIOL214 Summary Notes 
 
Lecture 1: Basic Concepts  
Water 
- H2O is a polar molecule which gives liquid water a cohesiveness via hydrogen bonding 
- Unequal sharing of electrons results in partial positive on the H+ and negative charged O- 
- Water is a good solvent for charged and polar substances, but not for nonpolar substances 
- Condensation reaction:  formation of a bond between -OH and -OH, expelling water 
- Hydrolysis reaction:  cleavage of this bond accompanied by addition of water 
Enzymes 
Factors Affecting the Activity of Enzymes 
- Amounts of enzymes: primarily by rate of transcription of enzyme genes 
- Allosteric control:  the regulation of an enzyme by a molecule that interacts at the allosteric site 
- Feedback inhibition: Inhibition of the first irreversible reaction in the enzyme pathway  
- Covalent modification or proteolytic cleavage: inactive precursors that become active following 

cleavage 
- Accessibility of substrates: into cells or subcellular compartments  

 
 
Lecture 2: Basic Concepts II 
ATP links energy-releasing pathways with energy requiring pathways 
Metabolism : Polymerise monomers to polymers, Synthesis and degrade biomolecules 
Catabolic pathways break down food nutrients into smaller building blocks, useful forms of energy, 
which can be used in anabolic reactions to create cell material, and heat 
Redox - oil rig  
- Reducing agent lose electrons and is oxidized 
- Oxidizing agent gains electrons and is reduced. 
- When a cellular molecule loses an electron, it often loses a proton (H+) 
- oxidation occurs if the number of C-H bonds decreases 
- reduction occurs if the number of C-H bonds increases 
Energy carriers  

- NADPH, NADH, FADH2 release high energy electrons and H+ 
- Coenzyme (CoA) carries acyl groups that release energy  

 
 
 
 
Chemical 
structure of ATP 
 
 
 
 



- ATP participates in enzyme catalysed reactions and supplies it with free energy 
- ATP provides energy by transfer of groups (Pi, PPi or AMP) 
-  NADH and NADPH derived from vitamin B3 (niacin) 
- NADH and NADPH Act to shuttle electrons and H+ between anabolic and catabolic processes 
- The extra phosphate in  NADPH allows it to bind to different substrates  
- NADPH is mainly used in synthesis of organic molecules 
- NADH is mainly used in ATP generation 
 
Tutorial 1 - Scientific writing  
Title : 
- No ‘investigation of’ 
- Succinct with findings  
Abstract 
- Past tense , no more than 250 words (<150 for assignment)  
- Contain intro sentence (1-2 sentences) → aim (1) → brief method and result for each important 

step → conclusion (1-2) 
Introduction 
- Present tense  
- Set context/purpose → aims → methodology → Concise description of main result 
Materials and Methods 
- Past tense  
- DO NOT begin sentences with numbers instead use eg. “Ethanol (1 mL) was…” 
- For assignment  Briefly state “…experiment were performed as described (cite Subject Manual) 

except for the following changes…” 
Results 
- Past tense  (direct reference to figures or tables uses present tense) 
- Include introductory sentences to begin each set of results 
- Do not describe data by tube numbers  
- Describe results do not discuss  
- Do no repeat results information in two different formats  
- No Titles on graph, title in legend with brief methodology, no explanation of results  
- Report n values 
- Graphs will likely be curves for assignment  
Discussion 
- past tense  to summarise findings and  present tense  to explain/interpret significance of results 
- Comparison and integration of new results with previous literature 
- Discuss limitations and future directions 
 
 
 
 
 
 



Lecture 3 - Glycolysis  
Cellular respiration occurs in three major stages:  
➀ acetyl CoA production (from pyruvate, amino acids, and fatty acids) 
➁ acetyl CoA oxidation 
➂ electron transfer and oxidative phosphorylation  

 
 
= glycolysis  
 
 
 
= krebs/citric/TCA cycle 
 
 
 
 
 
 
 
 

Glycolysis  
C 6 H 12 O 6  →  C 3 H 4 O 3  x2 + 4H 
NADH = common cofactor  
- For some tissues and some cells glucose is the only source of metabolic energy.  
- Pyruvate is used in several pathways. 
- Pyruvate is used(with excess oxygen) in the TCA cycle to produce CO2 
- In the absence of oxygen, pyruvate can be reduced to lactate t 
- In microorganisms, pyruvate can be reduced to ethanol 
- Some tissues and cell types that have no mitochondria cannot oxidise pyruvate to CO2 and 

produce lactate from glucose even under aerobic conditions. 
1. Phosphorylation of glucose 

- Glucose converted to glucose-6-phosphate via  hexokinase 
- Hexokinase performs induced fit around ATP and glucose once bound 
- Magnesium is a cofactor  
- ATP to ADP , phosphate is added to the glucose molecule at carbon 6 

2. Conversion of glucose-6-phosphate (G-6-P) to fructose-6-phosphate (F-6-P) 
- Changing shape from a 6C ring to 5C (Isomerization) by  phosphohexose isomerase  
- No net gain or loss -  is reversible  
- Magnesium is a cofactor  

3. Phosphorylation of fructose-6-phosphate  (F-6-P) to fructose-1,6-bisphosphate (F-1,6-BP) 
- REGULATORY step  
- Add another phosphate to C1 from another  ATP  molecule via  phosphofructokinase-1  (PFK-1) 
- Known as the ‘gatekeeper’ of glycolysis. 
- (PFK-1) has 4 identical subunits. The active site binds to the sugar and ATP. 



4. Cleavage of fructose-1,6-bisphosphate (F-1,6- BP) 
- F-1,6BP is cleaved into 2 molecules dihydroxyacetone phosphate, and glyceraldehyde 

3-phosphate via  aldolase  = thermodynamically unfavorable  
- Glyceraldehyde 3-phosphate concentration is kept low to pull reaction forward 

5. Interconversion of the triose phosphates 
- Triosephosphate isomerase  (TIM) interconverts both sugars as needed 

6. Oxidation of glyceraldehyde-3-phosphate (G-3-P) to 1,3-bisphosphoglycerate (1,3-BPG) 
- glyceraldehyde 3-phosphate gains an inorganic phosphate via  glyceraldehyde-3-phosphate 

dehydrogenase 
- The loss of a 2H+ is added to the cofactor NAD to create  NADH 

7. Phosphoryl transfer  from 1,3-bisphosphoglycerate (1,3-BPG) to ADP 
- Phosphate is cleaved from glyceraldehyde 3-phosphate by  phosphoglycerate kinase 
- The phosphate is added to ADP to  create  ATP 
- Magnesium as a cofactor  

8. Conversion of 3-phosphoglycerate (3-PG) to 2- phosphoglycerate 
- 3-phosphoglycerate isomerizes phosphate from C3 to C2 by  phosphoglycerate mutase  
- Magnesium as a cofactor  

9. Dehydration of 2-phosphoglycerate to phosphoenolpyruvate (PEP) 
- 2-phosphoglycerate cleaves  1H2O  molecule to phosphoenolpyruvate (PEP) via enolase  

10.Transfer of phosphoryl group  from phosphoenolpyruvate (PEP) to ADP 
- Phosphate group is cleaved from PEP via  pyruvate kinase  and added to ADP to make  ATP 
- The molecule left is pyruvate, which is used for the TCA cycle 
- For every glucose molecule 2 pyruvates are produced  

 
Glucose + 2NAD+ + 2ADP + 2Pi → 2 pyruvate +2NADH + 2H+ + 2ATP + 2H2O 

Lactate  
- Lactate formed by active skeletal muscle (or by erythrocytes) can be recycled. 
- Lactate dehydrogenase  uses a H+ from NADH and adds it to pyruvate → lactate  
- Can be recycled cleaving the H+ and adding to NAD  

 
The Cori cycle  
Lactate is carried in the blood to the liver where it is converted back to glucose during recovery from 
strenuous exercise.  
 
Tumours  
- Solid tumours have very high rates of glycolysis because they lack O2 supply  
- They depend on anaerobic glycolysis for their ATP production. 
- Can be detected using F-deoxyglucose (A) and A PET scan  
- Compounds that inhibit key steps in glycolysis can kill cancer cells by limiting energy production. 

 
 
 
 


