
Courses in Bioinformatics to enhance Entrepreneurship/ communication skill development 
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MBI 307:   Cancer Genomics  

Elective Course – Theory; 2 Credits 

Total 

30L 

 

UNIT I 

 

 

1.  HUMAN TUMORS -- epidemiology, classification, conventional 

treatment  

 Clonal selection in human tumors. Metastasis as a product of cell 

evolution.  

 Tumor initiation. Chemical, Viral and other cancerogenic routes 

7 

2.  Tumor suppressor genes and oncogenes.  

 Mutational process in tumors. Instability of tumor genome 

 A review of the cancer gene cloning strategies in pre-genomic and 

post-genomic eras 

 Genomic analysis of familial cancers 

 Review of cancer and genomics 

8 

 

UNIT II 

 

 

3.  Signaling pathways damaged or short-circuited in human tumors: 

RB genes network, cyclines, CDKs, CDKIs  

 Signaling pathways damaged or short-circuited in human tumors: 

Receptors and RTKs, SMADs, RAS-cascade, PTEN, NF1 etc  

 Extracellular matrix signaling, hypoxia, angiogenesis-related 

pathways and VHL                         

 Differentiation-related pathways in leukemia and lymphomas  

 Cancer checkpoints  

 P53 as guardian of genome  

 Programmed cell death.  

 Cancer- associated polymorphisms, Epigenetics 

 Breakthrough Research and Therapeutics   

15 



 BVDU-RGITBT-M.Sc. BIOINFORMATICS- SEM III 

 
 
 

93 
 

 References: 

 

1. Stewart, B. W. K. P., and Christopher P. Wild. "World cancer report 2014." 

(2014). 

2. Neidle, Stephen, ed. Cancer drug design and discovery. Elsevier, 2011. 

3. Dellaire, Graham, Jason N. Berman, and Robert J. Arceci, eds. Cancer 

genomics: from bench to personalized medicine. Academic Press, 2013.  

4. Cancer Genomics and Proteomics: Methods and Protocols (Methods in 

Molecular Biology) by Paul B. Fisher , Humana Press; 2007 edition  

5. Cancer Genomics, Molecular Classification, Prognosis and Response 

Prediction, Pfeffer, Ulrich, Springer 2013  

6. The Biology of Cancer,  Robert Weinberg, WW Norton & Co, 2014 

 

  

https://www.amazon.in/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Paul+B.+Fisher&search-alias=stripbooks
https://www.bookdepository.com/author/Robert-Weinberg
https://www.bookdepository.com/publishers/WW-Norton-Co
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MBI 308: Artificial Intelligence 

Elective Course – Theory; 2 Credits 

Total 

30L 

 

UNIT I 

 

 

1.  Intelligent Agents:  

 PEAS Representation for an Agent,  

 Agent Environments, Concept of  Rational Agent, Structure of 

Intelligent agents, Types of Agents 

4 

2.  Problem Solving:  

 Solving problems by searching, - DFS, BFS, A* searches, Performance 

Evaluation.  

 Use of graphs in bioinformatics 

4 

3.  Knowledge and Reasoning:  

 A knowledge Based Agent,  

 Introduction To Logic,   

 First  Order Logic: Syntax and Semantics,   

 Inference in First Order Logic, Unification,  Forward and backward 

chaining, Resolution 

4 

4.  Planning:  

 Planning problem,  

 Planning with State Space Search 

 Partial Order Planning 

 Hierarchical Planning 

 Conditional Planning 

 

3 

 

UNIT II 

 

 

5.  Genetic Algorithms: 

 Single-objective genetic algorithms,  

 Multi-objective genetic algorithms,  

2 
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 GA – bioinformatics applications genetic programming 

6.  Learning:  

 Introduction to neural networks  

 Perceptrons  

 Multilayer feed forward network  

 Application of ANN 

 Reinforcement learning: Passive & Active Reinforcement learning 

3 

7.  Introduction to Robotics:  

 Robot Classification, Robot Specification. 

 

2 

8.  Direct and Inverse Kinematics:  

 Coordinate Frames, Rotations, Homogeneous Coordinates,  

 Arm Equation of four axis SCARA Robot,  

 TCV 

 Direct Kinematics of Four Axis SCARA Robot  

 Inverse Kinematics of Four Axis SCARA Robot 

 

4 

9.  Application:  

 DNA sequencing, hybridization 

 RNA folding prediction using GA 

 Genomics and proteomics 

 MAGE (MicroArray and Gene Expression) 

 Advances in tele surgery and surgical robotics 

  

4 

  

References: 
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Techniques to Bioinformatics Problems  Edward Keedwell, Ajit 

Narayanan, John Wiley & Sons Ltd, 

4. A Beginner's Guide to Microarrays:  Eric M. Blalock, Springer 

5. Artificial Intelligence and Bioinformatics group(AIBIG), Afnizanfaizal 

Abdullah Springer 

6. Surgical Robotics Systems Applications and Visions : Rosen, Jacob; 

Hannaford, Blake; Satava, Richard M. (Eds.) Springer 

7. Robotic Surgery:  Farid Gharagozloo, Farzad Najam, McGraw-Hill 

Professional Publishing  

8. Robin R Murphy Introduction to AI Robotics ISBN-81-203-2458-7 PHI 

Publication. 

  

http://as.wiley.com/WileyCDA/Section/id-302477.html?query=Edward+Keedwell
http://as.wiley.com/WileyCDA/Section/id-302477.html?query=Ajit+Narayanan
http://as.wiley.com/WileyCDA/Section/id-302477.html?query=Ajit+Narayanan
http://as.wiley.com/WileyCDA/Section/id-302477.html?query=Ajit+Narayanan


 






