
MEMBRANE TOPOLOGY & SIGNAL TRANSDUCTION (HCB-816) Credit Hrs 3(3-0) 

Educational Objectives:  

 1. This course is designed to help students understand workings of the cell 

structure and function at cellular and molecular level that various viruses utilize in their 

life cycles.  In this course molecular basis of cell structure and function is discussed 

which will provide students a detailed account of functional signaling cascade 

physiology of the cells. Furthermore, this course will discuss the key components of the 

immune system at cellular and molecular level.   

Course Outcomes: 

2. Students will be able to understand the basic principles and the structural 

relationships of the membrane and its relation to the signaling at the cellular level. 

Describe basic biological concepts and principles, and the applications of the topology 

into various fields. 

3. Course contents: 

a. Cell Adhesion and ECM 

b. Cell adhesion molecules and protein targeting 

c. Collagen Matrix and Non-collagen Matrix 

d. Metastasis 

e. Protein sorting 

f. An overview of protein targeting  

g. Peroxisomal protein targeting 

h. Secretary protein targeting 

i. Membrane proteins 

j. Functions of cell surface receptors 

k. Post-translation modifications 

l. Golgi protein sorting 

m. Vesicular Transport 

n. Cytoskeleton and force generation 

o. Actin dynamics and Actin myosin interaction and regulation 

p. Microtubule dynamics (dynamic instability model) 

q. MAPS and microtubule motors 



r. Cilia and flagella structure and movement 

s. Pathways of intracellular signal transduction 

t. P38 MAPK, JNK, ERK pathways 

u. RAS and RAF pathways 

v. Oxidative stress and anti-stress signaling (GST, MnSOD) 

w. GTPase and their role in cancer 

x. Ion channels expression, regulation and its relations to diseases 

y. Purinergic signaling (p2X and p2Y) 

z. PKA, PKB (AKT) PKC pathways 

aa. JAK/STAT and TGF-β/smad pathways 

bb. NF-κB signaling 

cc. Hedgehog Wnt and Notch pathways 

dd. G-Protein coupled membrane receptors signaling 

ee. Steroid hormones and nuclear receptors signaling 

ff. Neurotransmitters, Opioids receptors and Eicosanoids signaling 

gg. Peptide hormones and growth factors signaling 

hh. Feedback and crosstalk signaling network 

ii. Cell Signaling and its Applications in Disease and Therapeutics 
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