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HSCI 440: Cell Pathophysiology Lab 

Sept 6, 2012 

Module 1: Cell Growth and Cell Death (Apoptosis) 

Module 2: Cell Differentiation and Cell Invasion  
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HSCI 440: Cell Pathophysiology Lab 

week 1  05-Sep-13   lecture/Bradford Assay 

week 2 12-Sep-13  **MTS assay 

week 3 19-Sep-13  **Preparing samples and running SDS-PAGE gels 

week 4 26-Sep-13  Biochemical markers of apoptosis 

week 5 03-Oct-13  **Comet assay-1 

week 6 10-Oct-13  Comet assay-2 

week 7 17-Oct-13  Test 

 19-Oct-13  5:00 pm 1st Lab report due  

   

week 8 24-Oct-13  lecture/cell differentiation 

week 9 31-Oct-13  **Matrix invasion assay  

week 10 07-Nov-13  **RT-PCR to monitor EMT – cDNA synthesis 

week 11 14-Nov-13  RT-PCR to monitor EMT – realtime PCR 

week 12 21-Nov-13  Glutamate and 6-OHDA toxicity experiments 

week 13 28-Nov-13  Test 

 30-Nov-13 5:00 pm 2nd Lab report due 

 ** quiz days 
    

 

HSCI 440: Cell Pathophysiology Lab 

 GRADING:  

 

 50% - Lab reports (module 1, module 2) 

 30% - Tests (2x) 

 10% - Quiz (5x) 

 10% - Participation  

 

** Lab reports submitted after 5:00 pm will automatically be 

deducted 10%.  No exceptions!! Every additional day late will 

incur another 10% deduction. 
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HSCI 440: Cell Pathophysiology Lab 

Module 1: Apoptosis 
 

Mechanisms and detection methods 

Apoptosis and Diseases 

Science 267, 1456-1462 (1995) 
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Example of when apoptosis does not occur 

 

 

Classification of Cell Death 

Mode of death        Morphology           Biochemical attributes 

ancient Gk – falling off : 

• eg, leaves from trees 

• apo (away from); ptosis (falling) 
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Classification of Cell Death 

2. Autophagy 1. Apoptosis 3. Necrosis 

Autophagy 
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Mechanisms of cell death 

 Necrosis 

 response cellular stress 

 intracellular pathways activated: 

 turn off nonessential functions 

 limit damage 

 activate repair mechanisms 

 excessive injury leads to overactivation of these pathways 

 depletion of energy stores 

 loss of membrane integrity 

 

Mechanisms of cell death 

 Necrosis 

 cells and organelles swell until they burst 

 leakage of cytoplasmic and organelle contents 

 toxic to neighbouring cells 

 leads to inflammatory response 
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Mechanisms of cell death 

 Apoptosis 

 programmed cell death 

 PM maintained; DNA, nuclear and cytoplasmic proteins 

are degraded 

 cell does not lyse and becomes a target of 

phagocytosis to prevent inflammatory response 

 occurs normally to remove unwanted or harmful cells 

 

 

Mechanisms of cell death 
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Cell death  

Cell death induced in Jurkat cells 

Apoptosis 

 endometrial cell breakdown during menstruation 

 cell deletion in proliferating cell populations – intestinal 
crypt epithelia to maintain a constant number 

 death of host cells that served its purpose – neutrophils 
(acute inflammation); lymphocytes (immune response) 

 cell death induced by cytotoxic T cells – defense 
against viruses and tumors 
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Examples of Apoptosis 

Wolffian duct Müllerian 

ducts  

Apoptosis 

 pathologic conditions  

 injurious stimuli – DNA damage induced by radiation, 

chemotherapy drugs; protein aggregation induced ER stress 

 

 viral infections 

 

 organs affected by duct obstruction (pancreas, kidney) 
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Mechanisms of cell death 

 Apoptosis 

 

Mechanisms of Apoptosis 
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Activation of caspases 

Caspase cascade 
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Substrates of caspases 

Apoptosis pathways 
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Apoptosis 

Mechanisms of cell death 

 Apoptosis 

 
 morphologic changes in apoptosis 

 cell  shrinkage 

 DNA condensation/fragmentation 

 cytoplasmic blebs, apoptotic body formation 
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Detection of DNA fragmentation 

Detection of fragmented DNA (TUNEL) 
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Detection of caspase activation 

Detection of caspase substrate cleavage 


