
  

 

 

 

 

 
BIO152: Cell Biology 

Exam Notes 
_____________________________________ 

 
2017 

  



2 
 

Contents 
1.0 Introduction .............................................................................................................................................................................................. 11 

Cell Theory ................................................................................................................................................................................................. 11 

Similarities Between Cells .......................................................................................................................................................................... 11 

Structure Similarities ............................................................................................................................................................................ 11 

Size Limitations .......................................................................................................................................................................................... 11 

1.1 Cell Types .................................................................................................................................................................................................. 12 

Prokaryotes ................................................................................................................................................................................................ 12 

Eukaryotes ................................................................................................................................................................................................. 12 

1.2 Cell Structure ................................................................................................................................................. Error! Bookmark not defined. 

Structures ...................................................................................................................................................... Error! Bookmark not defined. 

Membrane ................................................................................................................................................ Error! Bookmark not defined. 

Cytoplasm ................................................................................................................................................. Error! Bookmark not defined. 

Nucleus ..................................................................................................................................................... Error! Bookmark not defined. 

Mitochondria ............................................................................................................................................ Error! Bookmark not defined. 

Ribosomes ................................................................................................................................................ Error! Bookmark not defined. 

Endoplasmic Reticulum ............................................................................................................................ Error! Bookmark not defined. 

Golgi Complex .......................................................................................................................................... Error! Bookmark not defined. 

Lysosome .................................................................................................................................................. Error! Bookmark not defined. 

Peroxisomes ............................................................................................................................................. Error! Bookmark not defined. 

1.3 Plant Cells ...................................................................................................................................................... Error! Bookmark not defined. 

Structure ........................................................................................................................................................ Error! Bookmark not defined. 

Cell Wall .................................................................................................................................................... Error! Bookmark not defined. 

Plastid ....................................................................................................................................................... Error! Bookmark not defined. 

Chloroplasts .............................................................................................................................................. Error! Bookmark not defined. 

Vacuoles ................................................................................................................................................... Error! Bookmark not defined. 

2.0 Proteins ......................................................................................................................................................... Error! Bookmark not defined. 

Role ................................................................................................................................................................ Error! Bookmark not defined. 

Denaturation.................................................................................................................................................. Error! Bookmark not defined. 

Structure ........................................................................................................................................................ Error! Bookmark not defined. 

Classification .................................................................................................................................................. Error! Bookmark not defined. 

Charged Characteristics ............................................................................................................................ Error! Bookmark not defined. 

Separation of Proteins .............................................................................................................................. Error! Bookmark not defined. 

2.1 Amino Acids ................................................................................................................................................... Error! Bookmark not defined. 

General Formula ............................................................................................................................................ Error! Bookmark not defined. 

Classification of Amino Acids ......................................................................................................................... Error! Bookmark not defined. 

2.2 Enzymes ........................................................................................................................................................ Error! Bookmark not defined. 

Enzyme Nomenclature ................................................................................................................................... Error! Bookmark not defined. 

Enzyme Classifications ................................................................................................................................... Error! Bookmark not defined. 

General Properties ......................................................................................................................................... Error! Bookmark not defined. 

How Enzymes Work ....................................................................................................................................... Error! Bookmark not defined. 

Factors Affecting Rate of an Enzyme Catalysed Reaction .............................................................................. Error! Bookmark not defined. 

Enzyme Concentration ............................................................................................................................. Error! Bookmark not defined. 

Substrate Concentration........................................................................................................................... Error! Bookmark not defined. 

Temperature............................................................................................................................................. Error! Bookmark not defined. 



3 
 

pH ............................................................................................................................................................. Error! Bookmark not defined. 

How do Enzymes function? ............................................................................................................................ Error! Bookmark not defined. 

3.0 Membranes ................................................................................................................................................... Error! Bookmark not defined. 

Permeable ................................................................................................................................................ Error! Bookmark not defined. 

Hardly Permeable ..................................................................................................................................... Error! Bookmark not defined. 

Impermeable ............................................................................................................................................ Error! Bookmark not defined. 

Membrane Fatty Acid Composition .......................................................................................................... Error! Bookmark not defined. 

Integral Membrane Proteins .................................................................................................................... Error! Bookmark not defined. 

Peripheral Membrane Proteins ................................................................................................................ Error! Bookmark not defined. 

Lipid Anchored Membrane Proteins ......................................................................................................... Error! Bookmark not defined. 

Protein Roles in Membranes .................................................................................................................... Error! Bookmark not defined. 

Carbohydrates ............................................................................................................................................... Error! Bookmark not defined. 

Transport Processes ....................................................................................................................................... Error! Bookmark not defined. 

4.0 Energy Generation......................................................................................................................................... Error! Bookmark not defined. 

Macromolecules ............................................................................................................................................ Error! Bookmark not defined. 

Autotrophs & Heterotrophs ........................................................................................................................... Error! Bookmark not defined. 

Cellular Metabolism ....................................................................................................................................... Error! Bookmark not defined. 

Adenosine Triphosphate ................................................................................................................................ Error! Bookmark not defined. 

ATP Hydrolysis ............................................................................................................................................... Error! Bookmark not defined. 

Energy Cycle ................................................................................................................................................... Error! Bookmark not defined. 

ATP production .............................................................................................................................................. Error! Bookmark not defined. 

ATP Generation .............................................................................................................................................. Error! Bookmark not defined. 

4.1 Glycolysis ....................................................................................................................................................... Error! Bookmark not defined. 

Pyruvate ......................................................................................................................................................... Error! Bookmark not defined. 

Aerobic Respiration .................................................................................................................................. Error! Bookmark not defined. 

Ethanol Fermentation ............................................................................................................................... Error! Bookmark not defined. 

Lactic Acid Fermentation .......................................................................................................................... Error! Bookmark not defined. 

Energetics for lactic acid fermentation: .................................................................................................... Error! Bookmark not defined. 

4.2 TCA Cycle ....................................................................................................................................................... Error! Bookmark not defined. 

Lactic Acid Fermentation: .............................................................................................................................. Error! Bookmark not defined. 

Ethanol Fermentation: ................................................................................................................................... Error! Bookmark not defined. 

Aerobic Fermentation: ................................................................................................................................... Error! Bookmark not defined. 

TCA Cycle ....................................................................................................................................................... Error! Bookmark not defined. 

Electron Transport Chain and Oxidative Phosphorylation ............................................................................. Error! Bookmark not defined. 

Energy Generation .................................................................................................................................... Error! Bookmark not defined. 

Energetics ................................................................................................................................................. Error! Bookmark not defined. 

Glycerol Phosphate Shuttle ............................................................................................................................ Error! Bookmark not defined. 

Fate of NADH ................................................................................................................................................. Error! Bookmark not defined. 

Electron Transport Chain ............................................................................................................................... Error! Bookmark not defined. 

Oxidative Phosphorylation ............................................................................................................................. Error! Bookmark not defined. 

Alternative Fuels ............................................................................................................................................ Error! Bookmark not defined. 

Carbohydrates .......................................................................................................................................... Error! Bookmark not defined. 

Fats ........................................................................................................................................................... Error! Bookmark not defined. 

Proteins .................................................................................................................................................... Error! Bookmark not defined. 

4.3 Gluconeogenesis ........................................................................................................................................... Error! Bookmark not defined. 



4 
 

Cellular energy utilisation .............................................................................................................................. Error! Bookmark not defined. 

Carbohydrate biosynthesis ....................................................................................................................... Error! Bookmark not defined. 

Gluconeogenesis ............................................................................................................................................ Error! Bookmark not defined. 

Energetics ................................................................................................................................................. Error! Bookmark not defined. 

4.4 Prokaryotic Metabolism and Growth ............................................................................................................ Error! Bookmark not defined. 

Difference between prokaryotes and eukaryotes .......................................................................................... Error! Bookmark not defined. 

Metabolism in Bacteria .................................................................................................................................. Error! Bookmark not defined. 

Requirements for Bacterial Growth .......................................................................................................... Error! Bookmark not defined. 

How bacteria divide .................................................................................................................................. Error! Bookmark not defined. 

Growth of Bacterial Populations ............................................................................................................... Error! Bookmark not defined. 

Techniques to measure growth: ............................................................................................................... Error! Bookmark not defined. 

Environmental factors affecting the growth of Bacteria ........................................................................... Error! Bookmark not defined. 

Alternative Substrates for Glycolysis.............................................................................................................. Error! Bookmark not defined. 

5.0 Photosynthesis .............................................................................................................................................. Error! Bookmark not defined. 

Introduction ................................................................................................................................................... Error! Bookmark not defined. 

Solar Energy ................................................................................................................................................... Error! Bookmark not defined. 

Carbon Cycle .................................................................................................................................................. Error! Bookmark not defined. 

Chloroplasts ................................................................................................................................................... Error! Bookmark not defined. 

Biochemistry of Photosynthesis ..................................................................................................................... Error! Bookmark not defined. 

Energy Transduction Reaction .................................................................................................................. Error! Bookmark not defined. 

Carbon Assimilation .................................................................................................................................. Error! Bookmark not defined. 

Photosynthesis vs Aerobic Respiration ..................................................................................................... Error! Bookmark not defined. 

Electron Transport Chain .......................................................................................................................... Error! Bookmark not defined. 

Chemiosmosis/ATP Synthase .................................................................................................................... Error! Bookmark not defined. 

Similarities and Differences ...................................................................................................................... Error! Bookmark not defined. 

6.0 Introduction to Molecular Biology ................................................................................................................. Error! Bookmark not defined. 

Introduction ................................................................................................................................................... Error! Bookmark not defined. 

DNA and Hereditary ....................................................................................................................................... Error! Bookmark not defined. 

Eukaryotic Nuclear Structure ......................................................................................................................... Error! Bookmark not defined. 

Nucleolus .................................................................................................................................................. Error! Bookmark not defined. 

Euchromatin ............................................................................................................................................. Error! Bookmark not defined. 

Heterochromatin ...................................................................................................................................... Error! Bookmark not defined. 

Nuclear Membrane .................................................................................................................................. Error! Bookmark not defined. 

Nuclear Pores ........................................................................................................................................... Error! Bookmark not defined. 

Nucleoplasm ............................................................................................................................................. Error! Bookmark not defined. 

Bacteria .................................................................................................................................................... Error! Bookmark not defined. 

6.1 DNA and RNA ................................................................................................................................................ Error! Bookmark not defined. 

The Sugar of DNA ........................................................................................................................................... Error! Bookmark not defined. 

Nitrogen-containing Bases ............................................................................................................................. Error! Bookmark not defined. 

Uracil vs Thymine ..................................................................................................................................... Error! Bookmark not defined. 

DNA Structure ................................................................................................................................................ Error! Bookmark not defined. 

Eukaryotic Nuclear Structure ......................................................................................................................... Error! Bookmark not defined. 

RNA vs DNA .................................................................................................................................................... Error! Bookmark not defined. 

6.2 Transcription (RNA Synthesis) ....................................................................................................................... Error! Bookmark not defined. 

Transcription .................................................................................................................................................. Error! Bookmark not defined. 



5 
 

Sites of Transcription ................................................................................................................................ Error! Bookmark not defined. 

Nuclear Structure ........................................................................................................................................... Error! Bookmark not defined. 

Transcription .................................................................................................................................................. Error! Bookmark not defined. 

How is DNA Transcribed into RNA? .......................................................................................................... Error! Bookmark not defined. 

RNA Polymerase ............................................................................................................................................ Error! Bookmark not defined. 

Promoters ...................................................................................................................................................... Error! Bookmark not defined. 

Template Strand ............................................................................................................................................ Error! Bookmark not defined. 

Types of RNA .................................................................................................................................................. Error! Bookmark not defined. 

Products of Transcription ............................................................................................................................... Error! Bookmark not defined. 

rRNA............................................................................................................................................................... Error! Bookmark not defined. 

tRNA ............................................................................................................................................................... Error! Bookmark not defined. 

rRNA and tRNA are Non-Specific .............................................................................................................. Error! Bookmark not defined. 

mRNA ............................................................................................................................................................. Error! Bookmark not defined. 

Why do we need RNA? ............................................................................................................................. Error! Bookmark not defined. 

6.3 Translation and the Genetic Code (Protein Synthesis) .................................................................................. Error! Bookmark not defined. 

The Genetic Code ........................................................................................................................................... Error! Bookmark not defined. 

Properties of the code .............................................................................................................................. Error! Bookmark not defined. 

Translation ..................................................................................................................................................... Error! Bookmark not defined. 

tRNA ............................................................................................................................................................... Error! Bookmark not defined. 

How are amino acids bound to tRNA’s? ................................................................................................... Error! Bookmark not defined. 

Aminoacyl-tRNA ............................................................................................................................................. Error! Bookmark not defined. 

Ribosomes ..................................................................................................................................................... Error! Bookmark not defined. 

Ribosome Structure .................................................................................................................................. Error! Bookmark not defined. 

Ribosome Role .......................................................................................................................................... Error! Bookmark not defined. 

Overall Features of Translation ...................................................................................................................... Error! Bookmark not defined. 

Transcription and Translation ................................................................................................................... Error! Bookmark not defined. 

Post-translational modification ...................................................................................................................... Error! Bookmark not defined. 

6.4 DNA Replication ............................................................................................................................................ Error! Bookmark not defined. 

Replication Scenarios ..................................................................................................................................... Error! Bookmark not defined. 

DNA Polymerase Requirements ..................................................................................................................... Error! Bookmark not defined. 

DNA Polymerase III ................................................................................................................................... Error! Bookmark not defined. 

6.5 Mutation ....................................................................................................................................................... Error! Bookmark not defined. 

Mutations-replication without repair ............................................................................................................ Error! Bookmark not defined. 

Mutations are rare ......................................................................................................................................... Error! Bookmark not defined. 

Mutation effect is rare (location dependent) ................................................................................................ Error! Bookmark not defined. 

Frequency of non-induced mutation ............................................................................................................. Error! Bookmark not defined. 

Causes of non-induced mutations ................................................................................................................. Error! Bookmark not defined. 

Somatic vs Germinal Mutations ..................................................................................................................... Error! Bookmark not defined. 

Types of Mutations ........................................................................................................................................ Error! Bookmark not defined. 

Transition Point Mutation ........................................................................................................................ Error! Bookmark not defined. 

Transversion Point Mutation .................................................................................................................... Error! Bookmark not defined. 

INDEL Mutation ........................................................................................................................................ Error! Bookmark not defined. 

Expanding Genes ........................................................................................................................................... Error! Bookmark not defined. 

Mutations and their Effect on Proteins .......................................................................................................... Error! Bookmark not defined. 

Effect on the phenotype of the cell................................................................................................................ Error! Bookmark not defined. 



6 
 

7.0 Gene Control in Prokaryotes ......................................................................................................................... Error! Bookmark not defined. 

Regulation of Protein Expression ................................................................................................................... Error! Bookmark not defined. 

Protein Synthesis by Substrate Induction ...................................................................................................... Error! Bookmark not defined. 

Induction Process ..................................................................................................................................... Error! Bookmark not defined. 

Bacterial Genetics - Jacob & Monod findings ................................................................................................. Error! Bookmark not defined. 

Mutation Analysis .......................................................................................................................................... Error! Bookmark not defined. 

Repressor Model Emerges ............................................................................................................................. Error! Bookmark not defined. 

Lac Operon Structure ..................................................................................................................................... Error! Bookmark not defined. 

Operon Model: In the absence of lactose ................................................................................................. Error! Bookmark not defined. 

Operon Model: In the presence of lactose ............................................................................................... Error! Bookmark not defined. 

cAMP-CRP synthesis....................................................................................................................................... Error! Bookmark not defined. 

Entire lac operon model (+ Lactose – Glucose) .............................................................................................. Error! Bookmark not defined. 

Catabolite Repression .................................................................................................................................... Error! Bookmark not defined. 

7.1 Gene Control in Eukaryotes ........................................................................................................................... Error! Bookmark not defined. 

Negative Regulation ....................................................................................................................................... Error! Bookmark not defined. 

Positive Regulation ........................................................................................................................................ Error! Bookmark not defined. 

Entire lac operon model (+lactose, -glucose) ................................................................................................. Error! Bookmark not defined. 

Entire lac operon model (+lactose, +glucose) ................................................................................................ Error! Bookmark not defined. 

Fundamental Eukaryotic Differences ............................................................................................................. Error! Bookmark not defined. 

Differentiation ............................................................................................................................................... Error! Bookmark not defined. 

Evidence for Differential Expression? ....................................................................................................... Error! Bookmark not defined. 

Differential Expression ................................................................................................................................... Error! Bookmark not defined. 

Regulation at the Transcription Level ............................................................................................................ Error! Bookmark not defined. 

Chromatin’s Role in Eukaryotic Gene Regulation ........................................................................................... Error! Bookmark not defined. 

Cooperative interactions: the meaning of all those binding sites .................................................................. Error! Bookmark not defined. 

Post Transcriptional Regulation ..................................................................................................................... Error! Bookmark not defined. 

Translational regulation of expression ........................................................................................................... Error! Bookmark not defined. 

Post-translational modification ...................................................................................................................... Error! Bookmark not defined. 

Difference between prokaryotic and eukaryotic gene regulation .................................................................. Error! Bookmark not defined. 

7.2 Eukaryotic Cell Growth and Death ................................................................................................................. Error! Bookmark not defined. 

Lifespans of Cells ............................................................................................................................................ Error! Bookmark not defined. 

Cell Growth and Division ................................................................................................................................ Error! Bookmark not defined. 

Growth Without Division .......................................................................................................................... Error! Bookmark not defined. 

Division Without Growth .......................................................................................................................... Error! Bookmark not defined. 

Cell Cycle ........................................................................................................................................................ Error! Bookmark not defined. 

Cell Cycle Phases ...................................................................................................................................... Error! Bookmark not defined. 

Cell Cycle Regulation ...................................................................................................................................... Error! Bookmark not defined. 

G1-S Transition Control ............................................................................................................................ Error! Bookmark not defined. 

G0 Phase ................................................................................................................................................... Error! Bookmark not defined. 

G2-M Transition Control ........................................................................................................................... Error! Bookmark not defined. 

Regulation Mechanisms ........................................................................................................................... Error! Bookmark not defined. 

Metaphase-Anaphase Control ....................................................................................................................... Error! Bookmark not defined. 

Protein Kinases/Phosphorylases .................................................................................................................... Error! Bookmark not defined. 

Cdk Complexes ............................................................................................................................................... Error! Bookmark not defined. 

Cdk Regulation.......................................................................................................................................... Error! Bookmark not defined. 



7 
 

Cyclin Production ........................................................................................................................................... Error! Bookmark not defined. 

Cell Death ...................................................................................................................................................... Error! Bookmark not defined. 

Apoptosis .................................................................................................................................................. Error! Bookmark not defined. 

Necrosis .................................................................................................................................................... Error! Bookmark not defined. 

Apoptosis vs Necrosis ............................................................................................................................... Error! Bookmark not defined. 

8.0 Chromosome and Mitosis.............................................................................................................................. Error! Bookmark not defined. 

DNA Packaging ............................................................................................................................................... Error! Bookmark not defined. 

Chromosome Packaging ................................................................................................................................. Error! Bookmark not defined. 

Nucleosomes ................................................................................................................................................. Error! Bookmark not defined. 

Chromatin Folding ......................................................................................................................................... Error! Bookmark not defined. 

Interphase Chromatin .................................................................................................................................... Error! Bookmark not defined. 

Chromosome ................................................................................................................................................. Error! Bookmark not defined. 

Chromosome Structure ............................................................................................................................ Error! Bookmark not defined. 

Mitosis: Cell Division ...................................................................................................................................... Error! Bookmark not defined. 

Mitosis ...................................................................................................................................................... Error! Bookmark not defined. 

Centrosomes .................................................................................................................................................. Error! Bookmark not defined. 

5 Phases of Mitosis ........................................................................................................................................ Error! Bookmark not defined. 

Late Interphase to Prophase..................................................................................................................... Error! Bookmark not defined. 

Prophase................................................................................................................................................... Error! Bookmark not defined. 

Prophase to Prometaphase ...................................................................................................................... Error! Bookmark not defined. 

Prometaphase .......................................................................................................................................... Error! Bookmark not defined. 

Prometaphase to Metaphase ................................................................................................................... Error! Bookmark not defined. 

Metaphase ............................................................................................................................................... Error! Bookmark not defined. 

Metaphase-Anaphase Control .................................................................................................................. Error! Bookmark not defined. 

Metaphase to Anaphase ........................................................................................................................... Error! Bookmark not defined. 

Anaphase .................................................................................................................................................. Error! Bookmark not defined. 

Anaphase to Telophase ............................................................................................................................ Error! Bookmark not defined. 

Telophase ................................................................................................................................................. Error! Bookmark not defined. 

Cytokinesis ................................................................................................................................................ Error! Bookmark not defined. 

Outcome of Mitosis .................................................................................................................................. Error! Bookmark not defined. 

8.1 Meiosis and Genetic Diversity ....................................................................................................................... Error! Bookmark not defined. 

Asexual Reproduction .................................................................................................................................... Error! Bookmark not defined. 

Mitosis vs Meiosis .......................................................................................................................................... Error! Bookmark not defined. 

Meiosis Overview ........................................................................................................................................... Error! Bookmark not defined. 

Meiosis I Overview ................................................................................................................................... Error! Bookmark not defined. 

Meiosis II Overview .................................................................................................................................. Error! Bookmark not defined. 

Meiosis ........................................................................................................................................................... Error! Bookmark not defined. 

Genetic Variation ........................................................................................................................................... Error! Bookmark not defined. 

Meiosis I Stages ............................................................................................................................................. Error! Bookmark not defined. 

Prophase I ................................................................................................................................................. Error! Bookmark not defined. 

Synpatonemal Complex ............................................................................................................................ Error! Bookmark not defined. 

Metaphase I and Anaphase I .......................................................................................................................... Error! Bookmark not defined. 

Meiosis II ........................................................................................................................................................ Error! Bookmark not defined. 

Mitosis vs Meiosis .......................................................................................................................................... Error! Bookmark not defined. 

Independent Assortment ............................................................................................................................... Error! Bookmark not defined. 



8 
 

Gametogenesis .............................................................................................................................................. Error! Bookmark not defined. 

Karyotype ....................................................................................................................................................... Error! Bookmark not defined. 

Defects in Meiosis: Part 1 .............................................................................................................................. Error! Bookmark not defined. 

Defects in Meiosis: Part 2 .............................................................................................................................. Error! Bookmark not defined. 

8.2 Single Gene Inheritance................................................................................................................................. Error! Bookmark not defined. 

Observable Human Genetic Traits ................................................................................................................. Error! Bookmark not defined. 

Garden Pea Experiments................................................................................................................................ Error! Bookmark not defined. 

Traits Observed ........................................................................................................................................ Error! Bookmark not defined. 

Cross-Fertilization Experiments ................................................................................................................ Error! Bookmark not defined. 

Self-Fertilization of F1 ............................................................................................................................... Error! Bookmark not defined. 

Dominant Traits ........................................................................................................................................ Error! Bookmark not defined. 

Terminology ................................................................................................................................................... Error! Bookmark not defined. 

Genotype Designation ................................................................................................................................... Error! Bookmark not defined. 

Punnett Square .............................................................................................................................................. Error! Bookmark not defined. 

Multiple Traits ................................................................................................................................................ Error! Bookmark not defined. 

Mendel’s Laws of Inheritance ........................................................................................................................ Error! Bookmark not defined. 

Law of Dominance .................................................................................................................................... Error! Bookmark not defined. 

Law of Segregation ................................................................................................................................... Error! Bookmark not defined. 

Law of Independent Assortment .............................................................................................................. Error! Bookmark not defined. 

Non-Mendelian Patterns of Inheritance ................................................................................................... Error! Bookmark not defined. 

Incomplete Dominance .................................................................................................................................. Error! Bookmark not defined. 

Incomplete vs Codominance .................................................................................................................... Error! Bookmark not defined. 

Codominance – Blood Groups .................................................................................................................. Error! Bookmark not defined. 

Blood Group Genotypes ........................................................................................................................... Error! Bookmark not defined. 

8.3 Sex Determination and Inheritance ............................................................................................................... Error! Bookmark not defined. 

Inheritance ..................................................................................................................................................... Error! Bookmark not defined. 

Types of Chromosomes.................................................................................................................................. Error! Bookmark not defined. 

Sex Determination ......................................................................................................................................... Error! Bookmark not defined. 

Sex Determination and SRY Gene .................................................................................................................. Error! Bookmark not defined. 

Inherited Traits .............................................................................................................................................. Error! Bookmark not defined. 

Genotype vs Phenotype ................................................................................................................................. Error! Bookmark not defined. 

Patterns of Inheritance .................................................................................................................................. Error! Bookmark not defined. 

Pedigree Symbols ........................................................................................................................................... Error! Bookmark not defined. 

What a Pedigree Tells Us .......................................................................................................................... Error! Bookmark not defined. 

Autosomal Dominant ..................................................................................................................................... Error! Bookmark not defined. 

Autosomal Dominant Disorders ............................................................................................................... Error! Bookmark not defined. 

Huntington’s Disease ................................................................................................................................ Error! Bookmark not defined. 

Autosomal Recessive ..................................................................................................................................... Error! Bookmark not defined. 

Autosomal Recessive Disorders ................................................................................................................ Error! Bookmark not defined. 

Phenylketonuria ....................................................................................................................................... Error! Bookmark not defined. 

X-Linked Dominant ........................................................................................................................................ Error! Bookmark not defined. 

X-Linked Phenotypes ..................................................................................................................................... Error! Bookmark not defined. 

X-Linked Dominant Disorders ........................................................................................................................ Error! Bookmark not defined. 

Rett Syndrome .......................................................................................................................................... Error! Bookmark not defined. 

X-Linked Recessive ......................................................................................................................................... Error! Bookmark not defined. 



9 
 

X-Linked Recessive Disorders ......................................................................................................................... Error! Bookmark not defined. 

Red-Green Colour Blindness ..................................................................................................................... Error! Bookmark not defined. 

Hemophilia A ............................................................................................................................................ Error! Bookmark not defined. 

Y-Linked Disorders ......................................................................................................................................... Error! Bookmark not defined. 

Mitochondrial DNA ........................................................................................................................................ Error! Bookmark not defined. 

Mitochondrial Respiratory Chain ................................................................................................................... Error! Bookmark not defined. 

Mitochondrial Disease .............................................................................................................................. Error! Bookmark not defined. 

9.0 Differentiation: Stem Cells and Cancer .......................................................................................................... Error! Bookmark not defined. 

Stem Cells ...................................................................................................................................................... Error! Bookmark not defined. 

Unspecialised and Self-Renewal Properties .............................................................................................. Error! Bookmark not defined. 

Differentiation ............................................................................................................................................... Error! Bookmark not defined. 

Cloning ........................................................................................................................................................... Error! Bookmark not defined. 

Stem Cell Potency Levels................................................................................................................................ Error! Bookmark not defined. 

Totipotent Stem Cells ............................................................................................................................... Error! Bookmark not defined. 

Pluripotent Stem Cells .............................................................................................................................. Error! Bookmark not defined. 

Multipotent Stem Cells ............................................................................................................................. Error! Bookmark not defined. 

Unipotent Stem Cells ................................................................................................................................ Error! Bookmark not defined. 

Further Differentiation ............................................................................................................................. Error! Bookmark not defined. 

Stem Cells in Research and Medicine ............................................................................................................ Error! Bookmark not defined. 

Embryonic Stem Cells ............................................................................................................................... Error! Bookmark not defined. 

In Vitro Fertilization (IVF) .......................................................................................................................... Error! Bookmark not defined. 

Induced Pluripotent Stem Cells ...................................................................................................................... Error! Bookmark not defined. 

Limitation of iPSCs ......................................................................................................................................... Error! Bookmark not defined. 

Stem Cells in Research ................................................................................................................................... Error! Bookmark not defined. 

Criteria for Stem Cell Transplantation: ..................................................................................................... Error! Bookmark not defined. 

Cancer ............................................................................................................................................................ Error! Bookmark not defined. 

Carcinogenesis .......................................................................................................................................... Error! Bookmark not defined. 

Carcinogenesis – Skin Epithelium ............................................................................................................. Error! Bookmark not defined. 

Types of Cancer ........................................................................................................................................ Error! Bookmark not defined. 

Causes of Cancer ...................................................................................................................................... Error! Bookmark not defined. 

Carcinogenesis .......................................................................................................................................... Error! Bookmark not defined. 

Carcinogenesis and Cancer Hallmarks ...................................................................................................... Error! Bookmark not defined. 

Tumour Types ........................................................................................................................................... Error! Bookmark not defined. 

Malignancy ............................................................................................................................................... Error! Bookmark not defined. 

Mitotic Inhibition – Paclitaxel ........................................................................................................................ Error! Bookmark not defined. 

Reduce Warburg Effect – DCA ....................................................................................................................... Error! Bookmark not defined. 

10.0 Transport: Blood Cells ................................................................................................................................. Error! Bookmark not defined. 

Blood Overview .............................................................................................................................................. Error! Bookmark not defined. 

Plasma ...................................................................................................................................................... Error! Bookmark not defined. 

Blood Cells ................................................................................................................................................ Error! Bookmark not defined. 

Serum Versus Plasma ............................................................................................................................... Error! Bookmark not defined. 

Density Separation of WBCs ..................................................................................................................... Error! Bookmark not defined. 

Functions of Blood ......................................................................................................................................... Error! Bookmark not defined. 

Transport .................................................................................................................................................. Error! Bookmark not defined. 

Regulation: ..................................................................................................................................................... Error! Bookmark not defined. 



10 
 

Protection ...................................................................................................................................................... Error! Bookmark not defined. 

Blood Cells ..................................................................................................................................................... Error! Bookmark not defined. 

Red Blood Cells ......................................................................................................................................... Error! Bookmark not defined. 

Platelets .................................................................................................................................................... Error! Bookmark not defined. 

White Blood Cells ..................................................................................................................................... Error! Bookmark not defined. 

Neutrophils ............................................................................................................................................... Error! Bookmark not defined. 

Eosinophils ............................................................................................................................................... Error! Bookmark not defined. 

Basophils .................................................................................................................................................. Error! Bookmark not defined. 

Lymphocytes ............................................................................................................................................ Error! Bookmark not defined. 

Monocytes ................................................................................................................................................ Error! Bookmark not defined. 

Haematopoiesis ............................................................................................................................................. Error! Bookmark not defined. 

Haematopoietic Differentiation ................................................................................................................ Error! Bookmark not defined. 

11.0 Communication ........................................................................................................................................... Error! Bookmark not defined. 

Chemical Signalling ........................................................................................................................................ Error! Bookmark not defined. 

The Endocrine System .................................................................................................................................... Error! Bookmark not defined. 

Autocrine Signalling .................................................................................................................................. Error! Bookmark not defined. 

Paracrine Signalling .................................................................................................................................. Error! Bookmark not defined. 

Endocrine Signalling ................................................................................................................................. Error! Bookmark not defined. 

Target Cells .................................................................................................................................................... Error! Bookmark not defined. 

Receptors ....................................................................................................................................................... Error! Bookmark not defined. 

Transmembrane receptors ....................................................................................................................... Error! Bookmark not defined. 

G protein-coupled receptors .................................................................................................................... Error! Bookmark not defined. 

Intracellular receptors .............................................................................................................................. Error! Bookmark not defined. 

Nerve Cells ..................................................................................................................................................... Error! Bookmark not defined. 

Cell Specialization ..................................................................................................................................... Error! Bookmark not defined. 

External stimuli ......................................................................................................................................... Error! Bookmark not defined. 

Neurons .................................................................................................................................................... Error! Bookmark not defined. 

Nerves ...................................................................................................................................................... Error! Bookmark not defined. 

Membrane Potentials .................................................................................................................................... Error! Bookmark not defined. 

Action Potential ............................................................................................................................................. Error! Bookmark not defined. 

Step 1 ....................................................................................................................................................... Error! Bookmark not defined. 

Step 3 ....................................................................................................................................................... Error! Bookmark not defined. 

Step 4 ....................................................................................................................................................... Error! Bookmark not defined. 

Nerve Impulses .............................................................................................................................................. Error! Bookmark not defined. 

Neurotransmission ................................................................................................................................... Error! Bookmark not defined. 

Muscle cells.................................................................................................................................................... Error! Bookmark not defined. 

Movement ................................................................................................................................................ Error! Bookmark not defined. 

Muscle Contraction .................................................................................................................................. Error! Bookmark not defined. 

Sliding Filament Theory: ................................................................................................................................ Error! Bookmark not defined. 

Step 1 ....................................................................................................................................................... Error! Bookmark not defined. 

Step 2 ....................................................................................................................................................... Error! Bookmark not defined. 

Step 3 ....................................................................................................................................................... Error! Bookmark not defined. 

Step 4 ....................................................................................................................................................... Error! Bookmark not defined. 

Energy supply for contraction ........................................................................................................................ Error! Bookmark not defined. 

 



11 
 

1.0 Introduction 
__________________________________________________________________________________ 

Cell Theory  
• Explains the relationship between life and properties of cells 

o All living organisms are composed of cells. Unicellular or multicellular  

o The cell is the basic unit of life and all organisms  

o All cell come from pre-existing, living cells. Every cell comes from a cell 

Similarities Between Cells 
• Similarities between Bacterial, Protozoan, Plant and Animal Cells: 

o Can duplicate their DNA  

o Use DNA and RNA to direct the synthesis of protein  

o Handle energy transfer  

o Regulate the exchange of materials 

• Replicate Independently  

• Selective permeable membrane  

• Double helix DNA 

• Ribosomes 

Structure Similarities 
• Plasma Membrane  

o An outer covering that separates the internal environment of the cell from the external environment  

o Made of a phospholipid bilayer with proteins  

▪ Bacteria, plants and fungi have complex membranes composed of complex carbohydrates  

o Selective barrier for the import and export of materials 

• DNA 

o Found in the nonmembrane-bound nucleoid in Prokaryotes  

o Found in the membrane-bound nucleus in Eukaryotes 

• Cytoplasm  

o Suspends organelles and other particulates 

o Composed of fluid called cytosol  

o Mostly water with various other nutrients  

• Ribosomes 

o Site of synthesis of protein 

o Very small cellular structures 

Size Limitations 
• Having a large surface area to volume is crucial 

o If SA: V is not sufficient enough, cell will have trouble exchanging gases, nutrients and waste 

o Rate of diffusion 

▪ Can form - CO2
(g) + Aqueous Solution(aq) -> Carbonic Acid  
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1.1 Cell Types 
__________________________________________________________________________________ 

Prokaryotes 

• Smaller + simpler than Eukaryotes 

• Grows rapidly 

• Single-celled  

• No nucleus  

• No membrane-bound organelles  

o 70s Ribosomes  

• 0.1 – 3.0 micrometres 

• Most of DNA found in nucleoid  

• Circular chromosome  

o Without histones  

• Cell wall made of peptidoglycan (Polymer composed of linked carbohydrates and small proteins containing muramic acid) 

o For protection  

o Maintain shape 

o Prevents dehydration 

•  Many bacteria have an outermost layer of carbohydrates called the capsule  

o Sticky  

o Helps it to attach to surfaces in is environment  

• Cell division through binary fission 

Eukaryotes 

• Bigger + more complex than Prokaryotes  

• Glows slowly  

• Membrane-bound nucleus  

o Nucleolus 

o Histones  

• Membrane-bound organelles  

• Multiple linear chromosomes 

• 5-20 micrometres  

• 80s ribosomes  

• Linear chromosome  

• Single-celled or multicellular  

• Cell division through mitosis  

 


