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S.No Course 

code 

Subjects Credits Internal External Total 

Semester I 

1 510101 
Molecular Cell biology and Genetic 

Engineering 
5 25 75 100 

2 510102 Pharmacogenomics 5 25 75 100 

3 510103 
Small and Macromolecular X-ray 

Crystallography  
5 25 75 100 

4 510104 Molecular Modeling and Drug Designing 5 25 75 100 

5 510501 

Elective – I:  Fundamentals of Computing 

(OR)  Sequence Analysis (OR)  

Immunoinformatics 

5 25 75 100 

6 510105 Lab - I: Computer aided drug designing  5 25 75 100 

7 510106 Lab - II: Structural Biology  5 25 75 100 

Semester II  

7 510999 Dissertation Work 10 50 150 200 

Total 45  900 



 

 

 

 

SEMESTER –I 

Program:  PGDSP Semester : I (2016-17) 

Course Title & Code: Molecular Cell 

Biology & Genetic Engineering & 

(510101) 

Class Time: 4 - 8: Monday                     

 

Name of Course Teacher Dr. M. KARTHIKEYAN 

Mobile: +91- 9486981874 Email : mkbioinformatics@gmail.com 

Name of Course Teacher Dr. V. K. LANGESWARAN 

Mobile: +91-9884495511 Email : dr.langeswaran@gmail.com 

Name of Course Teacher Dr. J. JOSEPH SAHAYARAYAN 

Mobile: +91-9047564087  Email : jjsrbioinformatics2016@gmail.com 

 

Course Brief  

 

The aim of this core course is to acquaint the students to versatile tools and techniques 

employed in genetic engineering and recombinant DNA technology. A sound knowledge on 

methodological repertoire allows students to innovatively apply these in basic and applied fields 

of biological research. This course provides theoretical bases to properties and applications of 

versatile DNA modifying enzymes, cloning strategies, vector types, host genotype specificities 

for selection and screening of recombinants and/or recombinant transformants. Students will also 

be introduced to prominent nucleic acid labeling techniques. Introduction to various types of 

vectors viz. cloning, transformation, expression; and also vectors for genomic and cDNA library 

and whole genome sequencing will be provided. A critical appraisal of methods for site-directed 

mutagenesis and sequencing of cloned genomic fragments will also be covered. Finally, students 

will be familiarized to software permitting in-silico manipulation and annotation of DNA 

sequences for efficient design, tracking, and management of cloning experiments in the 



 

 

laboratory. This course may be deemed as a foundation course serving as a platform for 

introduction of more advanced cutting edge technologies that essentially are an amalgamation of 

basic techniques combined in diverse forms and sequence; to be introduced later in the program.  

References/Text Books:  

 

1. Karp, G. (2005) Cell and Molecular Biology: Concepts and Experiments; Fourth Edition, 

Wiley Publishing Co. USA 

2. Lodish, H., Scott, M.P., Matsudaira, P., Darnell, J., Zipursky, L., Kaiser, C.A., Berk, A. 

and  Krieger, M. (2003) Molecular Cell Biology; Fifth Edition, W.H. Freeman and Co., 

New York. 

3. Alberts, B., Johnson, A., Lewis, J., Raff, M., Roberts, K and Walter, P. (2002) Molecular 

Cell Biology of the Cell, Fourth Edition, Garland Science, Taylor and Francis Group, 

USA. 

4. Lewin, B. (2004) Genes VIII; Eighth edition, Pearson Education International. 

5. De Robertes and De Robertis (2002) Cell and Molecular Biology, Saunders College, 

Philadelphia, USA 

6. Genomes 3 (2007) by T. A. Brown, Garland Science Publishing. 

7. Microbial Genetics (2006) by S.R. Maloy, J. E. Cronan Jr., and D. Freifelder, Jones and 

Bartlett Publishers, Sudbury, Massachusetts.  

 

  
Course Objectives: To make the students  

 

i. To illustrate creative use of modern tools and techniques for manipulation and analysis of 

genomic sequences.  

ii. To expose students to application of recombinant DNA technology in biotechnological 

research.  

iii. To train students in strategizing research methodologies employing genetic engineering 

techniques. 

iv. Describe the most important functions of the cell, its microscopic structure and the 

structure and function of the different cell organelles 

v. Provide basic genetic terminology at a general level and describe the organization and 

development of the genetic makeup on cellular, chromosomal and gene level and be able to 

explain the basic molecular genetics mechanisms in relation to the structure and function of 

the cells 

vi. Describe developmental biology molecular mechanisms for development and renewal of 

the cells in the main tissue types and the individual's development from formation of germ 

cells to embryo in relation to inheritance and environment 

vii. Describe basic mechanisms for cell growth, cell death, cell specialization, cell motility 

and interactions between cells and explain how these together facilitate the development of a 

multicellular organism 

viii. Explain different hereditary patterns for genetic diseases and be able to describe 

different ways at a general level to identify disease genes 



 

 

ix. Describe at a general level the use of different model systems at studies of specific 

biological questions and the function of genes 

x. Describe the most important public databases for biological information and be able to use 

these to search literature information and sequence data and to perform and interpret 

comparisons of sequences. 

 

Course Outcomes  

 

i. Describe in general terms how life began on earth and how early scientists important 

roles in furthering our understanding of cellular life.  

ii. Technical know-how on versatile techniques in recombinant DNA technology.  

iii. Able to list the organic and inorganic molecules that are necessary for life, further 

they can easily explain the structure and function of organelles in plant and animal 

cell.  

iv. An understanding on application of genetic engineering techniques in basic and 

applied experimental biology.  

v. Proficiency in designing and conducting experiments involving genetic 

manipulation. 

vi. They will be proficient listing the similarities and difference animal and plant cell.  

vii. They will be talented in explaining protein synthesis in eukaryotic cells and 

photosynthetic reaction in chloroplast of plant cells.  

vii. This course completed graduates can able to explain genetic disorders in humans 

and genes responsible for it.  

 

 

Teaching methods 

 

The teaching includes lectures, discussions, demonstrations, concept maps and models, 

self-study and question times and an integrating project work. The project work is in-depth 

studies in groups with an emphasis on own work and literature studies. The course is completed 

with a written final examination. 

Grading System         

< 50 Marks in all 50 <  Your Marks < 60 60 <  Your Marks < 75 Your Marks ≥ 75 

Fail II Class I Class Distinction  

 

Assessment & Evaluation: Student evaluation is based on exams, assignments, seminars, 

reviews and class participation. The grade allocation is as follows: 

 

 



 

 

Continuous Internal Assessment : 25 Marks End-Semester Exam: 75 Marks 

Two, 3 hour test for 

75 marks and then 

is converted to 15 

marks 

Assignments, Reviews and 

Seminars for 10 Marks 

Three Hour examination for 75 

Marks. 

 

 

Attendance: Having good attendance record marks the student’s sincerity and has an overall 

positive impact on his/her personality trait development. The students are asked to attend the 

classes on a regular note and those having a minimum scale of 70-75% attendance are eligible to 

take up the end-semester examinations as per the University norms.  

Punctuality: It is the most important attribute to be followed and maintained by the student 

throughout his/her life which for sure will lead to the path of success. Students who arrive late by 

10mins after the attendance has been taken will be marked absent unless there is a valid reason 

(medical/ personal emergency) at the discretion of the Head of the Department. 

Class Participation: A student’s overall growth and personality development is based on his/her 

involvement in the class not just by mere presence but rather being interactive through 

questioning that will lead to propagation of ideas, initiation of thought-provoking process and 

much more that will provide a wholesome enriched classroom experience. Therefore, students are 

advised to be more attentive so that they learn from one another and develop quality-based 

knowledge. 

Submission of Assignments: Assignments are given to students with just one motive to get more 

quantitative and qualitative knowledge insights into the assigned topic/chapter that will lead to 

preparation and completion of the assignment in a constructive manner here just the knowledge 

provided is not merely counted but also completion prior to proposed deadline will also have a 

check on the student’s serious consideration of the assignments.   

Presentation of Seminars: Apart from the assignments the concerned instructors also allocate 

the students with a topic or based on their interests to present seminar that will aid them built their 

confidence levels, command over English language to communicate with precision and fluently. 

In addition, the fellow students are encouraged to pose questions that will instigate interest and 

provide update in that particular topic besides the information presented helping them to prepare 

for their examinations that can be taken as added advantage for the students. 

Preparedness: At the end of every class, the concerned instructor tells the students what will be 

taken in the next class using these details the students should be aware of the topics that will be 

covered in the upcoming lectures which actually enhance the student’s capability to grasp the 

knowledge and concepts provided much efficiently. 

Academic Dishonesty: This is an important aspect that every student should be aware of. Thus, 

the respective faculty members educate the students of possible means of academic malpractices 

(plagiarism, violation of copyrights and stealing the patented knowledge) and the following 

consequences that will make them more vigilant in their academic career.  



 

 

Subject to change clause: Based on the requirement of student’s feasibility and meeting the 

competitive demands of the discipline the syllabus courses will be re-structured and updated 

accordingly at the discretion of the Professor(s) and Board of studies chairman. 

Important dates: Please note down the important dates and stick to the schedule    

Test I Test II Assignment Seminar 

As per Academic Calendar  After CIA Test I 

 

 

Course Outline:  Core:  Molecular Cell Biology & Genetic Engineering (4 Credits) 

On completion of this course students will be able to acquire knowledge about  

i. Anatomical difference between Prokaryotic and eukaryotic cells (plant and animal cells) 

ii. Cellular membranes and its components, Cell organelles, structure and their functions 

iii. Prokaryotic and eukaryotic cell cycle and its regulation (Mitosis and Meiosis) 

iv. Structure and organization of prokaryotic and eukaryotic genome 

v. Machinery of gene expression and factors involved in gene regulation of prokaryotes and 

eukaryotes 

vi. Replication basic concepts, Regulation of translation and Post transcriptional modifications. 

vii. Mechanisms of genome alterations: Recombination, mutation, inversion, duplication, 

transposition 

viii. Concepts of gene, Extensions of Mendelian principles, Gene mapping methods 

ix. Mutations: Types, causes and detection.  

x. Extra chromosomal inheritance: Inheritance of mitochondrial and chloroplast genes, maternal 

inheritance 

xi. Basic microbial genetics and Human genetics  

xii. The student’s knowledge of main engines of implementation and transmission of a genetic 

material at molecular and cellular levels, and also methods of change of a genetic material and 

making of transgene organisms with the given properties. 

 

 

 

 



 

 

More books for Reading and Referencing 

Molecular Cell Biology & eBook 6th Edition 

 Harvey Lodish, Arnold Berk, Chris A. Kaiser, Monty Krieger, Matthew P. Scott, Anthony 

Bretscher, Hidde Ploegh, Paul Matsudaira; ISBN-13: 978-1429209564 

 Cellular and Molecular Immunology, 8e (Cellular and Molecular Immunology, Abbas) 8th 

Edition 

Abul K. Abbas, Andrew H. H. Lichtman, Shiv Pillai; ISBN-13: 978-0323222754 

Lehninger Principles of Biochemistry, Fourth Edition 4th Edition 

David L. Nelson, Michael M. Cox; ISBN-13: 978-0716743392 

Molecular Biology of the Gene, Sixth Edition 6th Edition 

 James D. Watson; ISBN-13: 978-080539592 

 

Course Schedule: Core: Molecular Cell Biology & Genetic Engineering (4 Credits) 

Syllabus Schedule 

Unit I Prokaryotic and eukaryotic cells- Structure, Genome organisation. Cell 

division- mitosis and meiosis. Cell cycle-regulation and cancer. Cellular 

organelles- structure and function. Cell to cell signaling. 

 

 

8 days 

Unit-II Biological Membrane–Structure and functions. Membrane transport. DNA 

as a Genetic material. Mechanism and modes of Prokaryotic and eukaryotic DNA 

replication. Mutation- types, DNA damage and repair mechanisms.  

 

 

 

8 days 

Unit-III Transcription- Mechanism and regulation. Post transcriptional 

modification .Translation- Genetic code, Mechanism and regulation, Post 

translational modification. Human Genome Project. Transformation, Transduction 

and Conjugation.  

 

 

 

8 days 

 

Unit-IV Recombinant DNA technology-Introduction, restriction enzymes, vectors, 

Site directed mutagenesis. Cloning, Expression of Clones, Screening. Protein 

purification. 

 

 

8 days 

Tests, Seminars, Presentations, Reviews, Assignments, Journal club and 

Career Guidance. 

5 days 

 

Assignment & Seminar - Molecular Cell Biology & Genetics (510101) 

i. Recombinant DNA technology – Discuss  

 

ii. Write a detailed note on Human Genome Project  

 

iii. Process of DNA replication and enzymes involved in it.  

https://www.amazon.com/s/ref=dp_byline_sr_book_7?ie=UTF8&text=Hidde+Ploegh&search-alias=books&field-author=Hidde+Ploegh&sort=relevancerank
https://www.amazon.com/s/ref=dp_byline_sr_book_3?ie=UTF8&text=Shiv+Pillai+MBBS++PhD&search-alias=books&field-author=Shiv+Pillai+MBBS++PhD&sort=relevancerank


 

 

 

iv. Give a detailed account on Linkage and Crossing Over 

v. Distinguish Prokaryotic and eukaryotic cell 

 

vi. Explain Post transcriptional modifications 

 

vii. Discuss in detail lac operon system and its regulatory components. 

 

viii. Elucidate genetic disorders 

 

ix. Describe Cell cycle and its regulation 

 

x. Enlighten on mutations types, causes and detection 
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Program: P.G.D.S.P Semester: I (2016-17)  

Course Title and Code: 

PHARMACOGENOMICS (510102) 

Class Time: 5 - 8 : Tuesday 

Name of the Course Teacher Dr. M. Karthikeyan 

Mobile: +91 - 9486981874 Email: mkbioinformatics@gmail.com 

Course Brief:  

The course will provide an introduction to the application of genetic and genomic 

methods to the study of drug response and the genetic basis for variation in that response. It will 

give students a broad perspective on the emergence of Pharmacogenomics as a new field and 

provide them with insight into the growing importance it will play in clinical therapeutics and 

future drug design. 

References/Text Books:  

1. Rapley, R. & Harbron, S. (2004) “Molecular analysis and Genome discovery”; John 

Willey & Sons, Ltd. 

2. Mount, D. (2004) “Bioinformatics: Sequence and Genome Analysis”; Cold Spring 

Harbor Laboratory Press, New York. 

3. Baxevanis, A.D. and Francis Ouellellette, B.F. (1998) “Bioinformatics – a practical guide 

to the analysis of Genes and Proteins”; John Wiley & Sons, UK. 

4. Richard, J.R. (2003) “Analysis of Genes and Genomes”; Wiley Publications. 

5. Sankoff, D. & Nadeau, J.H. (2000) “Comparative genomics: empirical and analytical 

approaches to gene order dynamics, map alignment and the evolution of gene families”; 

Netherlands, Kluwer Academic Publishers. 

6. Falconer, D.S., Mackay, T.F.C., (1996) “Introduction to Quantitative Genetics”. Pearson 

Education Ltd, 4
th

 Ed. 

Course Objectives:  

i. To improve patient outcomes by maximizing efficacy and minimizing toxicity of drug 

therapy through research, teaching and service focused on genetically-guided drug 

therapy decision-making, drug discovery and drug development. 

ii. To understand how individualization of drug therapy based on a person’s genetic makeup 

can optimize the effectiveness of that therapy while reducing unwanted drug effects. 

Course Outcomes:  

i. Students completing this course will gain an understanding of how genetic differences 

between individuals can impact the outcome of drug therapy in a positive and negative 

way. 

ii. The genetic basis of variability in drug response can contribute to drug efficacy and 

toxicity, adverse drug reactions and drug-drug interactions 



 

 

iii. Understanding of the basics of Pharmacogenomics will enable students to better 

understand and manage the new genomics based tools as they become available as well 

as make best treatment choices. 

iv. It is hoped that by the end of the course, students will be able to read, understand and 

critique literature regarding Pharmacogenomics. 

Teaching Methods: The mode of teaching of delivering the courses are as follows through these 

below mentioned methodologies: 

 Delivering the lectures in the form of presentation using advanced technologies devices 

such as smart board. 

 Video-conferencing for lectures that will be sought from experts belonging to overseas 

reputed institutions 

 Case-studies and Review questions 

Grading System 

<50 Marks in all 50< Your Marks < 60 60 < Your Marks < 75 Your Marks ≥ 75 

Fail II Class I Class Distinction 

Assessment & Evaluation: Student evaluation is based on exams, assignments, seminars, 

reviews, and class participation. The grade allocation is as follows: 

Continuous Internal Assessment : 25 Marks End-Semester Exam: 75 Marks 

Two, 3 hour test 

for 75 marks and 

then is converted 

to 15 marks 

Assignments, Reviews and 

Seminars, for 10 Marks 

Three Hour examination for 75 

Marks. 

 

Attendance: Having good attendance record marks the student’s sincerity and has an overall 

positive impact on his/her personality trait development. The students are asked to attend the 

classes on a regular note and those having a minimum scale of 70-75% attendance are eligible to 

take up the end-semester examinations as per the University norms.  

Punctuality: It is the most important attribute to be followed and maintained by the student 

throughout his/her life which for sure will lead to the path of success. Students who arrive late by 

10mins after the attendance has been taken will be marked absent unless there is a valid reason 

(medical/ personal emergency) at the discretion of the Head of the Department. 

Class Participation: A student’s overall growth and personality development is based on his/her 

involvement in the class not just by mere presence but rather being interactive through questioning 

that will lead to propagation of ideas, initiation of thought-provoking process and much more that 

will provide a wholesome enriched classroom experience. Therefore, students are advised to be 

more attentive so that they learn from one another and develop quality-based knowledge. 



 

 

Submission of Assignments: Assignments are given to students with just one motive to get more 

quantitative and qualitative knowledge insights into the assigned topic/chapter that will lead to 

preparation and completion of the assignment in a constructive manner here just the knowledge 

provided is not merely counted but also completion prior to proposed deadline will also have a 

check on the student’s serious consideration of the assignments.   

Presentation of Seminars: Apart from the assignments the concerned instructors also allocate the 

students with a topic or based on their interests to present seminar that will aid them built their 

confidence levels, command over English language to communicate with precision and fluently. In 

addition, the fellow students are encouraged to pose questions that will instigate interest and 

provide update in that particular topic besides the information presented helping them to prepare 

for their examinations that can be taken as added advantage for the students. 

Preparedness: At the end of every class, the concerned instructor tells the students what will be 

taken in the next class using these details the students should be aware of the topics that will be 

covered in the upcoming lectures which actually enhance the student’s capability to grasp the 

knowledge and concepts provided much efficiently. 

Academic Dishonesty: This is an important aspect that every student should be aware of. Thus, the 

respective faculty members educate the students of possible means of academic malpractices 

(plagiarism, violation of copyrights and stealing the patented knowledge) and the following 

consequences that will make them more vigilant in their academic career.  

Subject to change clause: Based on the requirement of student’s feasibility and meeting the 

competitive demands of the discipline the syllabus courses will be re-structured and updated 

accordingly at the discretion of the Professor(s) and Board of studies chairman. 

Important dates: Please note down the important dates and stick to the schedule    

Test I Test II Assignment Seminar 

As per Academic Calendar After Test I 

Course Outline: Core: Pharmacogenomics (4 Credits) 

 Basic concepts of pharmacogenomics and genetics diseases. 

 Pharmacogenomics necessity in drug designing. 

 Polymorphisms and their importance in drug designing. 

 Structural influence in the Drug response. 

 Prediction of structural changes among sequences by the influence of polymorphisms. 

 Tools for pharmacogenomic analysis. Pharmacokinetics (PK), Pharmacodynamics (PD). 

 Target Structure optimization, Validation, lead identification, ADME prediction. 

 Synthesis, assay, and clinical trials for the identification of novel drug. 

 

 



 

 

More books for Reading and Referencing 

A Required Course in Human Genomics, Pharmacogenomics and Bioinformatics by Daniel 

A. Brazeau, PhD, and Gayle A. Brazeau.  

Feldman MW Science, Vol 298 (5602), 2381-2385, 2002 by Rosenberg NA, Pritchard JK, 

Weber JL, Cann HM, Kidd KK, Zhivotovsky LA. 

Randomized Trial of Genotype-Guided Versus Standard Warfarin Dosing in Patients. 

Initiating Oral Anticoagulation. Circulation. 2007, 116, 2563 by Anderson JL, Horne BD, 

Stevens SL, et al. for the Couma-Gen Investigators. 

 

Course Schedule: Core: Pharmacogenomics (4 Credits) 

Syllabus Schedule 

Unit 1: Pharmacogenomics- Introduction, basic concepts about genetics 

diseases. Personalized medicine- introduction and importance. The genetics 

of therapeutic targets and gene-based targets. Pharmacogenomics necessity 

in drug designing. 

3 days 

Unit II: Polymorphisms‐Introduction, types and importance in Drug targets. 

Prediction of structural changes among sequences by the influence of 

polymorphisms. 

3 days 

Unit III: Drug response to patients, Structural influence in the Drug 

response. Efficacy and metabolism of drugs. Pharmacogenomics vs. 

Structural Pharmacogenomics. Drug metabolism pathways and adverse drug 

reactions. 

3 days 

Unit IV: Tools for pharmacogenomic analysis. Pharmacokinetics (PK), 

Pharmacodynamics (PD). Process in Structural Pharmacogenomics ‐ Target 

Structure optimization, Validation, 

lead identification, ADME prediction, synthesis, assays and Clinical trials. 

3 days 

Tests, Seminars, Presentations, Reviews, Assignments, Journal club and 

Career Guidance. 

5 days 

  

Assignment & Seminar: Pharmacogenomics (510102) 

I. Objective type Questions. Choose the correct or most correct alternatives 

1. Ethnic differences in prevalence of poor metabolizers for specific polymorphic 

isoenzymes were shown for 

a. CYP2D6. 

b. CYP2C19. 

c. CYP1A2. 

d. a and b. 

e. b and c. 



 

 

2. An obstacle to successful gene therapy is 

a. an inability to identify genetic defects. 

b. inefficient gene delivery. 

c. difficulty identifying eligible patients. 

d. lack of research efforts. 

3. Genome wise gene expression analysis is performed using 

a. DNA microarray 

b. Northern Analysis 

c. Real time PCR 

d. RT-PCR 

4. Which statement about the process of drug discovery is true? 

a. It only encompasses the non-clinical laboratory and animal testing. 

b. It is the process which ascertains the effectiveness and safety of potential drug 

candidates. 

c. It is the process by which therapeutic compounds are formulated into medicines. 

d. It ensures there are no side-effects associated with the potential drug candidates. 

II. Write short notes for the following questions 

5. Compare Pharmacokinetics and Pharmacodynamics. 

6. Explain the process in structural Pharmacogenomics. 

7. Write short notes on structure optimization, validation and lead identification. 

8. Describe few points about the ADME-T properties. 

9. Write about the drug response to patients taking generalized medication. 

10. Discuss the metabolic pathways and adverse drug reaction. 

 

 

 

 

 

 

 

 

 

 



 

 

Program: P.G.D.S.P Semester: I (2016-17)  

Course Title and Code: Small and 

Macromolecular X-ray Crystallography 

(510103) 

Class Time: 4 - 8: Wednesday 

Name of the Course Teacher Prof. J. Jeyakanthan  

Mobile: +91 - 97898 09245 Email: jjkanthan@gmail.com 

Course Brief:  

The main rationale behind molecular crystallography is to deduce and determine 

structures with fine resolution that will enhance our understanding towards functionality aspects 

of that particular macromolecule structures. Additionally, the details of spatial arrangement of 

atoms that constitute the crystal is analyzed in detail using various software(s) and tools that will 

provide an enriched understanding of the make-up details of protein structure, various 

conformational states that has been adopted in apo and complex states. Crystallography is the 

key initial component for structure-based and fragment-based drug design and can often generate 

leads that can be developed into high potency drugs. Therefore, the course has been structured in 

such a way that it compiles all the basic concepts underlying the methodologies and techniques 

involved in solving and prediction of protein structures through X-ray crystallography.  

References/ Text Books: 

1. Creighton, T.E.  (1993) Proteins: structure and molecular properties; Second edition, 

W.H. Freeman and Company, New York, USA.   Reference Books  

2. Mcpherson, A. (2003) Introduction of Molecular Crystallography, John Wiley 

Publications, USA. 

3. M.M. Woolfson, An introduction to X-ray crystallography, 2
nd

 Edition. 

4. Jan Drenth, Principles of Protein X-ray Crystallography, Springer- Verlag, New York. 

5. AC. Giacovazzo, H.L. Monaco, G. Artioli and D. Viterb.(2002) Fundamentals of 

Crystallography, Oxford University Press, 2
nd

 Edition. 

6. Marcus Frederick Charles Ladd, Rex Alfred Palmer. Structure determination by X-ray 

crystallography, 4
th

 Edition.  

7. Dennis W. Bennett. Understanding Single X-ray Crystallography.  

 

Course Objectives: To make the students: 

     i. Familiar of three-dimensionality aspects of the protein through X-ray Crystallography by 

enlightening them with underlying principles of crystal concepts. 

    ii. Understand different crystal systems and symmetry that follows along with space groups to 

classify the crystals accordingly depending on their arrangement. 

   iii. Knowledge of several growth techniques of crystals in different mediums and to be aware 

of several physical, chemical and environmental factors that could affect the growth of crystals.  

   iv. Aware of several solving methods to solve small/macromolecular structures and distinguish 

accordingly. 



 

 

   v. Comprehend with precision of various phase solving methods such as direct methods, 

molecular replacement and with the use of heavy atom derivatives that surfaces usually in 

small/macromolecular crystallization. 

vi. Provide knowledge about model building methods and structure refinement using various 

crystallographic software(s) and also to be aware in analyzing the protein structures deposited in 

databases such as CCDC and PDB. 

 

Course Outcomes: The students shall be able to 

i. Design the process steps leading to determination of crystal structures of small and macro 

molecules.  

ii. Define what a crystal is and describe the differences in properties of molecular and macro 

molecular crystals. 

iii. Explain the differences between crystallization of small molecules and macromolecules; 

choose proper methods for protein crystallization.  

iv. Characterize methods of phase problem solving and choose proper methods for molecular 

and macromolecular structures. 

v. Define electron density maps and choose the proper algorithms for structure refinement. Use 

specific crystallographic software for structure visualization and refinement.  Validate the final 

structures. 

vi. Explicate about interactions that modulate protein-protein complexes (small-molecule, 

nucleic acids, biomolecules) which later on can be designed as therapeutic markers  

 

Teaching Methods:  The course will be based on the following teaching and learning activities: 

• Lectures covering the theoretical part using PowerPoint presentations  

• Case studies  

• Review questions 

 

Grading System         

< 50 Marks in all 50 <  Your Marks < 60 60 <  Your Marks < 75 Your Marks ≥ 75 

Fail II Class I Class Distinction  

 

Assessment & Evaluation: Student evaluation is based on exams, assignments, seminars, 

reviews and class participation. The grade allocation is as follows: 

Continuous Internal Assessment : 25 Marks End-Semester Exam: 75 Marks 

Two, 3 hour test 

for 75 marks and 

then is converted 

to 15 marks 

Assignments, Reviews 

 and Seminars for 10 Marks 

Three Hour examination for 75 

Marks. 

 

Attendance: Having good attendance record marks the student’s sincerity and has an overall 

positive impact on his/her personality trait development. The students are asked to attend the 



 

 

classes on a regular note and those having a minimum scale of 70-75% attendance are eligible to 

take up the end-semester examinations as per the University norms.  

Punctuality: It is the most important attribute to be followed and maintained by the student 

throughout his/her life which for sure will lead to the path of success. Students who arrive late by 

10mins after the attendance has been taken will be marked absent unless there is a valid reason 

(medical/ personal emergency) at the discretion of the Head of the Department. 

Class Participation: A student’s overall growth and personality development is based on his/her 

involvement in the class not just by mere presence but rather being interactive through 

questioning that will lead to propagation of ideas, initiation of thought-provoking process and 

much more that will provide a wholesome enriched classroom experience. Therefore, students are 

advised to be more attentive so that they learn from one another and develop quality-based 

knowledge. 

Submission of Assignments: Assignments are given to students with just one motive to get more 

quantitative and qualitative knowledge insights into the assigned topic/chapter that will lead to 

preparation and completion of the assignment in a constructive manner here just the knowledge 

provided is not merely counted but also completion prior to proposed deadline will also have a 

check on the student’s serious consideration of the assignments.   

Presentation of Seminars: Apart from the assignments the concerned instructors also allocate 

the students with a topic or based on their interests to present seminar that will aid them built their 

confidence levels, command over English language to communicate with precision and fluently. 

In addition, the fellow students are encouraged to pose questions that will instigate interest and 

provide update in that particular topic besides the information presented helping them to prepare 

for their examinations that can be taken as added advantage for the students. 

Preparedness: At the end of every class, the concerned instructor tells the students what will be 

taken in the next class using these details the students should be aware of the topics that will be 

covered in the upcoming lectures which actually enhance the student’s capability to grasp the 

knowledge and concepts provided much efficiently. 

Academic Dishonesty: This is an important aspect that every student should be aware of. Thus, 

the respective faculty members educate the students of possible means of academic malpractices 

(plagiarism, violation of copyrights and stealing the patented knowledge) and the following 

consequences that will make them more vigilant in their academic career.  

Subject to change clause: Based on the requirement of student’s feasibility and meeting the 

competitive demands of the discipline the syllabus courses will be re-structured and updated 

accordingly at the discretion of the Professor(s) and Board of studies chairman. 

Important dates: Please note down the important dates and stick to the schedule    

Test I Test II Assignment Seminar 

As per Academic Calendar  After Test I 

 



 

 

Course Outline: Small and Macromolecular Crystallography (4 Credits) 

i. Overview of crystals, properties and classification of various crystal systems – description of 

spatial arrangement of atoms in crystals and the laws governing the packing pattern. 

ii. Description of various crystal growth techniques and methodologies involved Different types 

of structure determination methods present to solve the phase problem. 

iii. Elucidation of Atomic scattering factor, Structure factor and Electron density calculation. 

iv. Concept of Bragg’s Law and its application in X-ray diffraction. 

v. Overview of crystallization methods (sitting, hanging drop and micro batch methods etc.) 

vi. Protein structure determination methods –MR, SIR, MIR, SAD, MAD. 

vii. Interpretation of electron density maps. 

viii. Determination of structure solution/refinement/analysis and biochemical methods. 

ix. Importance of structural genomics project. 

x. Determination of NMR structure in detailed description. 

xi. Understanding the Structure and function of Nucleic acids. 

xii. Molecular interaction of protein-protein/protein-DNA/protein-carbohydrate/DNA-small 

molecules. 

 

More books for Reading and Referencing 

Crystallography Made Crystal Clear: A Guide for Users of Macromolecular Models by Gale 

Rhodes 

Principles of Protein X-ray Crystallography by Jan Drenth 

Introduction to Protein Structure by Carl Branden and JohnTooze; ISBN:0-8153-0270-3 

Crystal Structure Analysis for Chemists and Biologists by Jenny P. Glusker, Mitchell Lewis 

and Miriam Rossi; ISBN: 0-89573-273-4 

 

Course Schedule: Small and Macromolecular Crystallography (4 Credits) (510103) 

Syllabus Schedule 

Unit I: Crystallography- General concepts, overview of crystals and their 

properties, X-Ray, XRD, Diffraction pattern. Unit cell, Bragg’s law, bravais 

lattices, point group and space group. Crystal systems and Symmetry. Laue 

equations, Braggs’ Law and its applications in X-ray diffraction. Atomic 

scattering factor, Structure factor and Electron density calculations, phase 

problem. 

3 days 

Unit II: Small Molecule X-ray Crystallography: Crystal growth–various 

techniques of crystal growth-Crystallization of small molecules from 

synthetic compound. Detectors-Single crystal X-ray data collection, data 

reductions. Structure solution – Application of direct methods of solving a 

small molecule, Patterson method. Refinement of crystal structure – Fourier 

refinement, Fourier synthesis and least squares techniques. Structure 

validation and analysis. 

3 days 

Unit-III: Macro Molecule X-ray Crystallography: crystallization methods 3 days 



 

 

(sitting, hanging drop, micro batch methods etc.,), Soaking and Co-

Crystallization methods, Heavy atoms screening, X-ray data collection, data 

reduction and Integration. Protein structure determination methods - MR, 

SIR, MIR, SAD, MAD, interpretation of electron density maps, structure 

solution, structure refinement, structure validation and analysis, biochemical 

methods. 

Unit IV: Insilco approaches to biological structures, web based structure 

analysis, NMR structure determination. Electrostatic energy surface 

generation. Nucleic acids- Structure and function. Structure determination of 

Nucleic acids. Molecular interactions of protein-protein, protein-DNA, 

protein-carbohydrate and DNA-small molecules. Importance of Structural 

genomics Project.  

3 days 

Tests, Seminars, Presentations, Reviews, Assignments, Journal club and 

Career Guidance. 

5 days 

 

Assignment & Seminar ‐ Small and Macromolecular Crystallography (510103)  

1. Small molecule crystallization methods. 

2. X-ray diffraction data collection, structure determination, structure refinement and 

Validation of small molecules.  

3. Small molecular compounds isolated from plants or from marine source. 

4. Cloning, Expression, Purification of Proteins, Carbohydrates, Nucleic acids. 

5. Crystallization methods of macromolecule (Hanging drops, Sitting drops and Micro batch 

methods etc.,) 

6.  Macromolecular structure determination methods (MR/ SIR/ MIR/ SAD/ MAD). 

7.  Structure refinement, structural analysis and Validation of macromolecules. 

8. WinGX platform for small molecule structure determination. 
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Course Brief:  

This course represents the fundamental hypothesis of molecular modelling and Drug 

Designing. It surveys an endless scope of themes including the idea of molecular modelling; 

Quantum and Molecular Mechanics, computer molecular dynamics simulation and changes in 

conformations, pharmacophore, lead identification and de novo ligand design methods, Binding 

site identification, Virtual Screening, applications of Database Searching, molecular docking, 

QSAR, Lipinski rule, ADME properties, Chemoinformatics, Pharmacokinetics and 

Pharmacodynamics; drug discovery and Development. It also discusses about the late advances 

and confinements of molecular modelling methods.  This course serves as an essential 

acquaintance of molecular modelling to the students. It covers a boundless scope of points in 

molecular modelling and Drug designing which could give sound essential learning too. 

Reference/Text Books:  

1. Leach, A. R. (2001) “Molecular Modeling – Principles and Applications”; Second 

Edition, Prentice Hall, USA 

2. Johann, G. (2003) Chemoinformatics: A Textbook, Wiley, John & Son, ISBN‐13: 

9783527306817 

3. Xiang, Z and Roy, A.“Schaum's Outline of Computer Graphics”; Plastock Second 

Edition, Mc ‐Graw Hill, USA. 

4. Fenniri, H. (2000) “Combinatorial Chemistry – A practical approach”, Oxford University 

Press, UK. 

5. Lednicer, D. (1998) “Strategies for Organic Drug Discovery Synthesis and Design”; 

Wiley International Publishers. 

6. Gordon, E.M. and Kerwin, J.F. (1998) “Combinatorial chemistry and molecular diversity 

in drug discovery”; Wiley‐Liss Publishers. 

Program:  PGDSP Semester : I (2016-17) 

Course Title: Molecular Modeling and Drug 

Designing (510104) 

Class Time: 4-8: Friday 

Name of Course Teacher Dr. Sanjeev Kumar Singh 

Mobile: +91- 9894429800 Email : skysanjeev@gmail.com 



 

 

7. Swatz, M.E. (2000) “Analytical techniques in Combinatorial Chemistry”; Marcel Dekker 

Publishers. 

Course Objectives: To make the students: 

i. To let students to understand the use of informatics in drug design and development, 

finding new targets to treat disease; mechanism of drug designing 

ii. To understand the concept of molecular modeling, mechanics and interactions 

iii. To provide clear concepts on role on different types of bonds in interactions, calculation 

of atomic charges, and Quantum Mechanics. 

iv. To study about Molecular Dynamics concepts, methods and application.  

v. To provide brief idea of QSAR, Pharmacophore Analysis, Pharmacokinetics, 

Chemoinformatics. 

vi. To furnish brief idea of Drug designing, Virtual Screening, Applications of Database 

Searching, Binding site identification, and molecular Docking 

vii. To outfit brief thought of in silico drug designing versus in vitro drug designing, 

ADME prediction and Clinical trials. 

viii. To supply brief thought of target identification and validation techniques, Modeling 

of target small molecular interactions 

Course Outcomes:  

i. The students would understand the means for designing new drugs, target identification 

and validation  

ii. They would be able to observe ideas of molecular modeling, quantum and molecular 

mechanics, bond and bond angles in molecular interactions, energy principles and 

its significance in drug action 

iii. They would be able to perform QSAR, Pharmacophore modeling, Virtual Screening, 

binding site prediction and molecular Docking 



 

 

iv. They would have the capacity to comprehend the ideas of molecular dynamics with 

consistent temperature, weight, time-subordinate properties and solvent effects 

v. They would be able to perform drug designing basis on structure, ligand and De novo, 

screening types, ADME calculation and clinical trials 

vi. They would be capable to  understand the difference between the in silico and in vitro 

drug designing 

Teaching Methods:  The mode of teaching is based on the following learning activities: 

 Lectures covering the theoretical part will be delivered using PowerPoint presentations.  

 A set of laboratory exercises to analyze biological problems using softwares and tools to 

develop student’s interests in scientific discovery. 

 Case studies in informatics-based research. 

Grading System         

< 50 Marks in all 50 <  Obtained Marks < 60 60 <  Obtained Marks < 75 Obtained Marks ≥ 75 

Fail II Class I Class Distinction  

 

Assessment & Evaluation: Student evaluation is based on exams, assignments, reviews and 

class participation. The grade allocation is as follows: 

Continuous Internal Assessment : 25 Marks End-Semester Exam: 75 Marks 

Two, 3 hour test for 75 marks 

and is converted to 15 marks 

Assignments, Reviews 

and Seminars for 10 

Marks 

Three Hour examination for 75 

Marks. 

 

Attendance: The students are expected to attend the classes regularly, since regular attendance is 

essential to gain academic achievement. As per the University norms, the students having a 

minimum scale of 70-75% attendance are only qualified to write their end-semester examinations.  



 

 

Punctuality: Punctuality is the most important quality for the student to be followed and 

maintained to achieve success. Students who arrive late by 10 mins to the class without any vital 

reason will be marked absent in the attendance register. On the other hand, valid excuse including 

personal or medical emergency is acceptable, with prior consent by the Head of the Department.  

Class Participation: A student’s overall growth and personality development is based on his/her 

involvement in the class not just by mere presence but rather being interactive through 

questioning that will lead to propagation of ideas, initiation of thought-provoking practice and 

much more that will provide a wholesome enriched classroom experience. When students 

participate, they learn from one another and gain their knowledge better. 

Submission of Assignments: Assignments are given to students in order to apply the concepts 

for deeper understanding of the subject. Therefore, each student will be allocated two assignments 

for the course, covering the entire topic. Students will be given deadline to submit the assignment 

by the course instructor and good preparation of assignment will help the students for their final 

exams. 

Presentation of Seminars: Apart from the assignments, students are supposed to give an oral 

presentation during the class seminar hours in their assigned topic. The concerned instructor will 

encourage the participants to ask valid questions during seminar presentation in order to put up 

their confidence levels and communication skills. In addition, students will be able to gain 

information and can be updated in their course. 

Preparedness: At the end of every class, the concerned instructor conveys the students about the 

details that will be handled in the next class to increase the student’s awareness related to the 

topics. 

Academic Dishonesty: Academic dishonesty is a completely unacceptable mode of conduct and 

every student should be aware of this important aspect. Thus, the respective faculty members 

educate the students of possible means of academic malpractices (plagiarism, violation of 

copyrights and stealing the patented knowledge) and the following consequences that will make 

them more vigilant in their academic career.  



 

 

Subject to change clause: Depending upon the requirement of student’s possibility, the course 

syllabus will be re-structured and updated accordingly at the discretion of the Professor(s) and 

Board of studies chairperson. 

Important dates: Scheduled dates for the various activities related to the course 

Test I Test II Assignment  Seminar 

As per Academic Calendar  After Test I 

 

Course Outline: Molecular Modeling and Drug Designing- (510104) (4 Credits) 

 Concepts in Molecular Modeling: Introduction, force fields; Molecular Mechanics: 

general features, improper torsions, water models Force field, all atoms force field and 

united atom force field; Quantum mechanics. 

 Bond structure and bending angles – electrostatic, van der Waals and non‐bonded 

interactions, hydrogen bonding, Inter and intramolecular interactions: Weak interactions 

in drug molecules; hydrogen bonding in molecular mechanics 

 Molecular Dynamics using simple models; Molecular Dynamics with continuous 

potentials and at constant temperature and pressure; Time dependent properties; Solvent 

effects in Molecular Dynamics; Conformational changes in Molecular Dynamics. 

 Structure and Ligand based Drug Design: Pharmacophore identification, methods to 

identify and validate lead compounds, Binding site identification, Molecular Docking, 

De‐novo ligand design methods, Applications of 3D Database Searching in Molecular 

docking. Random Screening, Virtual Screening, QSAR, ADME prediction and Clinical 

trials. 

 Target identification and Validation; Modeling of target small molecular interactions; 

In silico drug designing vs in vitro drug designing. 

More books for Reading and Referencing 

Pharmacoinformatics and Drug Discovery Technologies: Theories and Applications 

Tagelsir Mohamed Gasmelseid 

Publisher: Idea Group, 2012.  ISBN: 978-1466603097 



 

 

Molecular Modelling for Beginners - Alan Hinchliffe 

Publisher: John Wiley & Sons Inc, 2008. ISBN: 978-0470513149 

Molecular Modeling. Basic Principles and Applications - Hans-Dieter Höltje, Wolfgang 

Sippl, Didier Rognan, Gerd Folkers 

Publisher: Wiley-VCH, 2008. ISBN: 978-3527315680 

Molecular Modeling Basics - Jan H. Jensen 

Publisher: CRC Press, 2010. ISBN 978-1420075267 

Molecular Modeling and Simulation: An Interdisciplinary Guide - Tamar Schlick 

Publisher: Springer-Verlag New York. ISBN: 978-1441963505 

Computational Chemistry and Molecular Modeling - K. I. Ramachandran, Gopakumar 

Deepa, Krishnan Namboori 

Publisher: Springer – Verlag Berlin Heidelberg. ISBN: 978-3540773023 

 

Course Schedule: Core: Molecular Modeling and Drug Designing (4 Credits) 

Syllabus Schedule 

Unit I 

Introduction- Molecular modeling, Force fields. Molecular Mechanics: 

general features, bond stretching, angle bending, improper torsions, out of 

plane bending, cross terms,  non-bonded interactions,  Ramachandran 

diagram point charge, calculation of atomic charges, polarization, van der 

Waals interaction, hydrogen bond interaction, water models Force field, all 

atoms force field and united atom force field. Quantum Mechanics. 

Molecular Dynamics- Basic concepts, methods and application. 

4 Days 

Unit II 

Ligand Based Drug Designing- Introduction, types. Pharmacophore 

Analysis, QSAR and its descriptors, Analysis in the QSAR equations and 

Finger print analysis in lead identification. QSPRs methodology. 

Pharmacokinetics and Pharmacodynamics. Chemoinformatics. 

3 Days 

Unit III 

Structure Based Drug Design- Binding site identification, Virtual Screening, 

Denovo Ligand designing. Applications of Database Searching and Docking. 

ADME prediction and Clinical trials. 

3 Days 



 

 

Unit IV 

Introduction -Drug discovery process. Strategies in drug designing, 

Therapeutic target identification and validation techniques. In silico drug 

designing vs in vitro drug designing. Modeling of target small molecular 

interactions. 

3 Days 

Tests, Seminars, Presentations, Reviews, Assignments, Journal club and 

Career Guidance. 

5 Days 

 

Assignment & Seminar – Molecular Modeling and Drug Designing  

1. Role of Bioinformatics in drug design 

2. Structure Based Drug Design 

3. Coordinate System 

4. Quantum Mechanics 

5. Energy concept and its importance in drug action 

6. Pharmacophore hypothesis 

7. ADME calculation  

8. Solvent effects in Molecular Dynamics 

9. Application of 3D Database searching in Molecular Docking 

10. Receptor theories and drug action 

 

 

=-=-= 

 

 

 

 

 

 



 

 

ELECTIVES –I 

Program: P.G.D.S.P., Semester: I (2016-17)  

Course Title and Code: Fundamentals of 

Computing (Elective-I)- (510501)  

Class Time: If the candidate select the course 

Name of the Course Teacher - 

Mobile:                    - Email:                              - 

 

Course Brief:   

             Computer technology’s has impacts on individuals and our world. It helps to 

access worldwide sources of information; presenting ideas orally, graphically and in writing. 

This course examines the interaction between information and methods of communication 

technology. It explores the impact that technology has on individuals and organizations and the 

effects of current technology infrastructure plus use, duplication and transmission of information 

in our world. The course links technology with communication to provide students with access to 

a wealth of data and information, both locally and globally. The fundamental of computing is 

designed to familiarize students with computers and their applications. It will help students to 

learn fundamental concepts of computer hardware and software and become familiar with a 

variety of computer applications. Students will investigate internet based application and also 

includes activities that explore social and ethical issues related to computers. Students will 

exhibit proficiency with software applications and demonstrate knowledge of computer 

technology and components to aide in their understanding of data and information. After learning 

this course, it helps students in the development of applications related to data-analytical and 

theoretical methods, mathematical modeling and computational simulation techniques to study of 

biological, behavioral and social system. It also help biology student to learn the complicated 

biological systems and to organize, share or visualize the vast amount of biological data.   

Reference/Text Books: 

1. Leon, A., Leon, M. (2000) “Introduction to Computers”; Vikas  Publishing House. 

2. Rajaraman, V. (2010) “Fundamentals of Computers”; PHI learning Private limited, New 

Delhi. 



 

 

3. D.E. Inter Networking With TCP/IP: “Principles, Protocol And Architecture”; 

4. John, R., Levine, Young, M.L and  Baroudi, C. (2007) “The Internet For Dummies”;  11
th

 

Edition, Willy Publishing Inc.,  

5. Donald, H. (1988) “Computers Today by Sanders”; McGraw- Hill Publishers. 

6. Hayes, J.P.(1998)“Computer Architecture and Organizations”;McGraw-Hill Publishers  

7. Andrew, S., Tanenbaum .(1981) “Computer Network”; Pearson prentice Hall. 

 

Course Objectives: To make the students:  

i. Identify types of computers, how they process information and how individual 

computers interact with other computing systems and devices. 

ii. Identify the function of computer hardware components 

iii. Identify how to maintain computer equipment and solve common problems 

relating to computer hardware 

iv. Identify how software and hardware work together to perform computing tasks 

and how software is developed and upgraded 

v. Manipulate and control the Windows desktop, files and disks 

vi. Identify network fundamentals and the benefits and risks of network computing 

vii. Identify the relationship between computer networks, other communications 

networks (like the telephone network) and the Internet 

viii. Identify different types of information sources on the Internet 

     Course Outcomes: The students shall be able to 

i.     To understand the basics of computer system, its architecture, database and networks. 

ii. To understand the basic concepts, terminology of computer science and familiar with 

the use of IT tools. 

iii. To learn and explore new IT techniques in various applications and to identify the 

issues related to security. 

iv. To learn the working knowledge of hardware and software of computer. 

v. To learn the use of database such as Microsoft access predictive modelling, and 

identifying new trends and behaviour’s. 

vi. To learn the various features of MS-office. 



 

 

vii. Create, send and receive email. 

viii. Perform basic word processing functions. 

ix. Demonstrate basic file management techniques. 

x. Use CCRI online tools. 

xi. To familiarize the students with the network devices and the internet. 

 

Teaching Methods: The mode of teaching of delivering the courses are as follows through these 

below mentioned methodologies: 

 Delivering the lectures in the form of presentation using advanced technologies devices 

such as smart board. 

 Case-studies and Review questions 

Grading System         

< 50 Marks in all 50 <  Marks < 60 60 <  Marks < 75  Marks ≥ 75 

Fail II Class I Class Distinction  

 

Assessment & Evaluation: Student evaluation is based on exams, assignments, reviews, 

seminars and class participation. The grade allocation is as follows: 

Continuous Internal Assessment : 25 Marks End-Semester Exam: 75 Marks 

Two,3 hour test for 

75 marks and then is 

converted to 15 

marks 

Assignments, Reviews and 

Seminars for 10 Marks 

Three Hour examination for 75 

Marks. 

 

Attendance: Having good attendance record marks the student’s sincerity and has an overall 

positive impact on his/her personality trait development. The students are asked to attend the 

classes on a regular note and those having a minimum scale of 70-75% attendance are eligible to 

take up the end-semester examinations as per the University norms.  

Punctuality: It is the most important attribute to be followed and maintained by the student 

throughout his/her life which for sure will lead to the path of success. Students who arrive late by 

10mins after the attendance has been taken will be marked absent unless there is a valid reason 

(medical/ personal emergency) at the discretion of the Head of the Department. 

Class Participation: A student’s overall growth and personality development is based on his/her 

involvement in the class not just by mere presence but rather being interactive through questioning 

that will lead to propagation of ideas, initiation of thought-provoking process and much more that 



 

 

will provide a wholesome enriched classroom experience. Therefore, students are advised to be 

more attentive so that they learn from one another and develop quality-based knowledge. 

Submission of Assignments: Assignments are given to students with just one motive to get more 

quantitative and qualitative knowledge insights into the assigned topic/chapter that will lead to 

preparation and completion of the assignment in a constructive manner here just the knowledge 

provided is not merely counted but also completion prior to proposed deadline will also have a 

check on the student’s serious consideration of the assignments.   

Presentation of Seminars: Apart from the assignments the concerned instructors also allocate the 

students with a topic or based on their interests to present seminar that will aid them built their 

confidence levels, command over English language to communicate with precision and fluently. In 

addition, the fellow students are encouraged to pose questions that will instigate interest and 

provide update in that particular topic besides the information presented helping them to prepare 

for their examinations that can be taken as added advantage for the students. 

Preparedness: At the end of every class, the concerned instructor tells the students what will be 

taken in the next class using these details the students should be aware of the topics that will be 

covered in the upcoming lectures which actually enhance the student’s capability to grasp the 

knowledge and concepts provided much efficiently. 

Academic Dishonesty: This is an important aspect that every student should be aware of. Thus, the 

respective faculty members educate the students of possible means of academic malpractices 

(plagiarism, violation of copyrights and stealing the patented knowledge) and the following 

consequences that will make them more vigilant in their academic career.  

Subject to change clause: Based on the requirement of student’s feasibility and meeting the 

competitive demands of the discipline the syllabus courses will be re-structured and updated 

accordingly at the discretion of the Professor(s) and Board of studies chairman. 

Important dates: Please note down the important dates and stick to the schedule    

Test I Test II Assignment Seminar 

As per Academic Calendar  After Test I 

 

Course Outline: Elective-I: Fundamentals of computing (4 Credits) 

 On completion of the course the students will be able to understand the fundamentals of 

computer and its organization.   

 It will also allow student to concentrate on computer networking and data security. 

 Also gives knowledge to the student about internet and its applications. 

 



 

 

More books for Reading and Referencing 

Computer Fundamentals 

Pearl Software; ISBN: 978-81-8752-233-1 

Computer Fundamental 

RS Salaria; ISBN: 978-93-8106-853-3 

Computer Fundamentals 

PK Sinha; ISBN: 978-81-7656-752-7 

Fundamentals of Computers 

V Rajaraman; ISBN: 978-81-2034-011-4 

Computer Fundamentals 

Geol; ISBN: 978-81-3173-309-7 

Fundamentals of Computers 

Reema Thareja;  ISBN: 978-01-9945-272-9 

 

Course Schedule: Elective-II: Fundamentals of computing (4 Credits) 

Syllabus Schedule 

Unit-I-Overview and Organization of a Computer: Computer system, storage, 

devices, memory, etc, Types of Processing: Batch, Real-Time, Online, Offline, 

Types of modern computers: The workstation, The Minicomputer, Mainframe 

Computers, Parallel Processing Computer, The Super Computer, etc 

 

6 days 

Unit-II-Software Concepts:  Concepts of flowcharting, Algorithm development, 

Relationship between hardware and software, Types of software:  System software 

and   Application software. 

Operating Systems: Introduction, Process management, Memory management, 

File management, Device management and Security. Introduction to 

Windows/Unix/Linux 

 

 

8 days 

Unit-III-Computer Networking: OSI Reference Model, topologies and protocols, 

designing networks, Networking gadgets (Router, Switch, etc); Data 

Communication (ISDN, VPN, DSL, cable modem, cellular modem, etc); 

Communication Links (Wire pairs, Coaxial cables, Fiber optics, Microwave, 

Satellite, etc). 

 

 

10 days 

Unit-IV-Data Security: Data security fundamentals: types of attacks, firewall, 

packet filtering, classification of data security threats, protection mechanism 

(authentication, access control and access rules), Encryption/Decryptions 

techniques, An overview of Computer viruses: How do they get transmitted? What 

are the dangers? General Precautions to be taken, Current & future technologies 

(Grid Computing, VPN, wireless, mobile computing, biometrics etc. 

 

 

12 days 

http://bookboon.com/en/search?q=author%3A%22Wynand%20S.%20Verwoerd%22
http://bookboon.com/en/search?q=author%3A%22Norbert%20Euler%22
http://bookboon.com/en/search?q=author%3A%22R.S.%20Johnson%22


 

 

Unit-V-Internet: The Internet and its Resources, Internet protocols, services, and 

related terminologies. Web browsers, customizing browsers, Blocking popup 

windows, Internet programming languages. 

 

5 days 

CIA Tests, Seminars, Presentations, Reviews, Assignments, Journal club and 

Career Guidance. 

5 days 

 

Assignment & Seminar - Fundamentals of computing (510501) 

 Describe the organization of computer 

 Brief about software and its applications 

 Explain computer networking and data communication in detail 

 An overview of computer viruses. 

 Internet and its resources.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

Program: P.G.D.S.P Semester: I (2016-17)  

Course Title and Code: Sequence Analysis 

Elective –I (510501) 

Class Time: If the candidate select the course 

Name of the Course Teacher                                      -  

Mobile:                                - Email:                           - 

Course Brief:  

The main rationale behind the sequence analysis course is to comprehend the protein 

structure and functional aspects from the sequence with the help of various sequence alignment 

programs and algorithms (Local and Global alignment) that could provide us with the enriched 

information of protein or nucleic acids. Prior to, multiple sequence alignment is essential that 

could be performed with various tools available online to facilitate easy understanding of the 

similarity and evolutionary relationship across organisms. Sequence alignment programs will 

serve as a medium to enlighten us of the different methodologies employed in scoring schemes 

to know about the gaps and substitutions which are one of the many reason for the two sequences 

to be dissimilar. Thus, this course will help the students to know how to interpret sequence 

alignments in terms of the three-dimensional structure of the protein, and to relate sequence and 

structural information and also they can get glimpses of the information stored in organism 

specific databases and the schema adopted.  

 

References/ Text Books: 

1. Mount, D. (2004) “Bioinformatics: Sequence and Genome Analysis”; Cold Spring Harbor 

Laboratory Press, New York. 

2. Baxevanis, A.D. and Francis Ouellellette, B.F. (1998) “Bioinformatics – a practical guide to 

the analysis of Genes and Proteins”; John Wiley & Sons, UK. 

3. Lesk, A.M. (2002) “Introduction to Bioinformatics”, First edition, Oxford University Press, 

UK. 

4. Jean-Michel Claverie., Cedric Notredame(2003)“Bioinformatics for Dummies”;   John Wiley 

& Sons. 

5. David Edwards, Jason Stajich and David Hansen, (2009), Bioinformatics: Tools and 

Applications, Springer 

6. Shui Qing Ye, (2008), Bioinformatics: A Practical Approach, Chapman & Hall/CRC. 

 

 

Course Objectives: To make the students: 

i. To make students understand the essential features of the interdisciplinary field of science for 

better understanding biological data. 

ii. To provide the student with a strong foundation for performing further research in 

bioinformatics.  

iii. To create students opportunity to interact with algorithms, tools and data in current scenario. 

iv. To make the students look at a biological problem from a computational point of view. 



 

 

v. To find out the methods for analyzing the expression, structure and function of DNA, RNA 

and proteins, and an understanding of the relationships between species. 

 

Course Outcomes: The students shall be able to 

i.       The student should be able to understand basic research methods in bioinformatics. 

ii.       The student will choose biological data, submission and retrieval it from databases and 

design databases to store the information.   

iii.       The students will be able to demonstrate the most important bioinformatics databases, 

perform text- and sequence-based searches, and analyze the results in light of molecular 

biological knowledge.   

iv.      The students will be able to experiment pair wise and multiple sequence alignment and 

will analyze the secondary and tertiary structures of protein sequences. 

v.      The student should understand the data structure (databases) used in bioinformatics and     

interpret the information (especially: find genes; determine their functions), understand      and 

be aware of current research and problems relating to this area. 

 

Teaching Methods:  The course will be based on the following teaching and learning activities: 

• Lectures covering the theoretical part using PowerPoint presentations  

• Case studies  

• Review questions 

 

Grading System         

< 50 Marks in all 50 <  Your Marks < 60 60 <  Your Marks < 75 Your Marks ≥ 75 

Fail II Class I Class Distinction  

 

Assessment & Evaluation: Student evaluation is based on exams, assignments, seminars, 

reviews and class participation. The grade allocation is as follows: 

Continuous Internal Assessment : 25 Marks End-Semester Exam: 75 Marks 

Two, 3 hour test 

for 75 marks and 

then is converted 

to 15 marks 

Assignments, Reviews 

 and Seminars for 10 Marks 

Three Hour examination for 75 

Marks. 

 

Attendance: Having good attendance record marks the student’s sincerity and has an overall 

positive impact on his/her personality trait development. The students are asked to attend the 



 

 

classes on a regular note and those having a minimum scale of 70-75% attendance are eligible to 

take up the end-semester examinations as per the University norms.  

Punctuality: It is the most important attribute to be followed and maintained by the student 

throughout his/her life which for sure will lead to the path of success. Students who arrive late by 

10mins after the attendance has been taken will be marked absent unless there is a valid reason 

(medical/ personal emergency) at the discretion of the Head of the Department. 

Class Participation: A student’s overall growth and personality development is based on his/her 

involvement in the class not just by mere presence but rather being interactive through 

questioning that will lead to propagation of ideas, initiation of thought-provoking process and 

much more that will provide a wholesome enriched classroom experience. Therefore, students are 

advised to be more attentive so that they learn from one another and develop quality-based 

knowledge. 

Submission of Assignments: Assignments are given to students with just one motive to get more 

quantitative and qualitative knowledge insights into the assigned topic/chapter that will lead to 

preparation and completion of the assignment in a constructive manner here just the knowledge 

provided is not merely counted but also completion prior to proposed deadline will also have a 

check on the student’s serious consideration of the assignments.   

Presentation of Seminars: Apart from the assignments the concerned instructors also allocate 

the students with a topic or based on their interests to present seminar that will aid them built their 

confidence levels, command over English language to communicate with precision and fluently. 

In addition, the fellow students are encouraged to pose questions that will instigate interest and 

provide update in that particular topic besides the information presented helping them to prepare 

for their examinations that can be taken as added advantage for the students. 

Preparedness: At the end of every class, the concerned instructor tells the students what will be 

taken in the next class using these details the students should be aware of the topics that will be 

covered in the upcoming lectures which actually enhance the student’s capability to grasp the 

knowledge and concepts provided much efficiently. 

Academic Dishonesty: This is an important aspect that every student should be aware of. Thus, 

the respective faculty members educate the students of possible means of academic malpractices 

(plagiarism, violation of copyrights and stealing the patented knowledge) and the following 

consequences that will make them more vigilant in their academic career.  

Subject to change clause: Based on the requirement of student’s feasibility and meeting the 

competitive demands of the discipline the syllabus courses will be re-structured and updated 

accordingly at the discretion of the Professor(s) and Board of studies chairman. 

Important dates: Please note down the important dates and stick to the schedule    

Test I Test II Assignment Seminar 

As per Academic Calendar  After Test I 

 



 

 

Course Outline: Sequence Analysis (4 Credits) 

 Bioinformatics Sequence analysis - biological basics needed in bioinformatics, Sequence 

alignment-Global and Local- Pairwise Alignment, Multiple Alignment-ClustalW. 

 Phylogenetics-Phylip package-Various tools used for sequence analysis-BLAST-types-

Algorithms used in sequence alignments-Hidden Markov Model for gene detection- 

Needleman–Wunsch algorithm- Smith–Waterman algorithm-Dynamic Programming-

Dot matrix analysis-Parsimony. 

 Databases-Concepts and introduction of different data types-Various protein databases-

Protein Data Bank-MMDB-Swiss-Prot, Protein information resources-primary and 

secondary nucleotide databases-importance of SCOP, PROSITE,CATH. 

 Carbohydrate databases-Drug-drug interaction studies-synergism and antagonism-Entrez 

as information retrieval system. 

 

More books for Reading and Referencing 

Bioinformatics: Sequence, Structure and Databanks A Practical Approach- Des Higgins, Willie 

Taylor Publisher: Oxford University Press, 2000. (ISBN: 978-01-996-3790-4) 

Fundamental Concepts of Bioinformatics- Dan E. Krane, Michael L. Raymer Publisher: 

Benjamin/Cummings, 2002. (ISBN: 978-08-053-4633-6) 

Bioinformatics in the Post-Genomic Era: Genome, Transcriptome, Proteome, and Information-

Based Medicine- Jeffrey Augen 

 

Course Schedule: Sequence Analysis (4 Credits) (510501) 

Syllabus Schedule 

Unit I: Database Similarity Searches using BLAST and FASTA. Pairwise 

alignment, Multiple sequence alignment using T-Coffee, MUSCLE, 

CLUSTALW, etc., Dynamic programming- Needleman Wunsch algorithm 

and Smith Waterman algorithm; Phylogenetic analysis using Phylip, 

ClustalW, etc., 

3 days 

Unit II: Restriction mapping, Primer design, vector contamination in nucleic 

acid, Gene finder, ePCR. RNA analysis. Gene ontology. Sequence 

Submission in repository. 

2 days 

Unit-III: Protein identification and characterization tools, Primary, 

secondary and tertiary analysis of Protein and prediction via ExPASY tools. 

Structure visualization tools. 

3 days 

Unit IV: Sequence Analysis Packages: EMBOSS Explorer (a web-based 

graphical user interface to the EMBOSS suite of bioinformatics tools), NCBI 
2 days 



 

 

ToolKit. 

Unit-V 

Genome Databases: Human, model organisms, microbes & virus, OMIM, 

Structural databases: PDB, MMDB, CATH, SCOP Derived databases: 

InterPro, Prosite, BLOCKS, Pfam/Prodom 

3 days 

Tests, Seminars, Presentations, Reviews, Assignments, Journal club and 

Career Guidance. 

5 days 

 

Assignment & Seminar ‐ Sequence Analysis (510501)  

1. Explain “Entrez” as information retrieval system. 

2. Give an account on protein sequence databases with suitable examples. 

3. Write a short note on global and local alignment. 

4. Explain the applications of Markov chains and Hidden Markov Model to gene analysis. 

5. Give a detailed note on nucleotide sequence databases. 

6. Describe the salient features and importance of NCBI. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

Program: PGDSP Semester: I (2016-17)  

Course Title and Code: Immunoinformatics 

(510501) 

Class Time: 4 - 8: Thursday 

Name of the Course Teacher Dr. V. K. LANGESWARAN 

Mobile: +91-9884495511 Email : dr.langeswaran@gmail.com 

Name of the Course Teacher Dr. J. JOSEPH SAHAYARAYAN 

Mobile: +91-9047564087  Email : jjsrbioinformatics2016@gmail.com 

 

Course Brief:   

 Immunoinformatics, the new kid in town, immunological data and databases, immuno-

informatics prediction tools and algorithms for epitopes and antigens, cancer informatics, 

Immune system response modelling and simulation, applications of immune-informatics. This 

course will enable the students to acquire skill for in silico immunological studies. This syllabus 

is committed to bring a closer connection and better integration between introduction to 

Bioinformatics and Immunology. It is intended for students who want an overview of the field 

and information about the immune system, cellular immunity, antibody mediated immunity, 

virus infection, vaccine design, modelling the immune system in the genome era, information 

theory of the immune system, databases and web resources in immunological bioinformatics, 

systems biology, experimental and theoretical description of peptide-MHC binding, prediction of 

T-cell epitopes using neural networks, selection of epitopes using Bioinformatics, prediction of 

proteasome processing and TAP binding, DNA vaccines and maturation of the immune response, 

discovery of disease related genes using analysis of DNA array data, modelling of structural 

epitopes, vaccination against allergy, practical exercises in alignment database search and 

prediction. At the end of the course, the student will expand expensive knowledge about immune 



 

 

system, immune response modelling and handling bioinformatics tools in the field of drug 

design. 

Reference/Text Books: 

 

1. Lund, O, Nielsen, M. Lundegaard, C. Kesmir, C. and Brnak, S. (2005)“ Immunological 

Bioinformatics”; The MIT press. 

 

2. “Immunoinformatics: Bioinformatics Strategies for Better Understanding of Immune 

Function”; (2003), Wiley; 1 edition. 

 

3. Roitt, I.M. and Delves, P. J. (2001) “Essential Immunology”; Blackwell Science. 

 

4. Darren R. Flower, (2007) Immunoinformatics, Humana Press. 

 

Course Objectives: To make the students:  

 

i. Apply knowledge in Browsing and searching immunological databases of epitopes.  

 

ii. For better integration of the concepts at the interrupt prediction of 3D structure using 

homology modeling, sequence analysis in immunology. 

 

iii. Understand and apply methods applied in immunological bioinformatics: Sequence 

weighing methods, Pseudocount Correction methods, Performance measures for 

prediction methods, Prediction of cytotoxic and helper T cell epitopes. 

 

iv. Introduce basic techniques in mathematical models of HIV and the immune system, 

Reverse immunology and approaches in computer aided vaccine design. 

 

Course Outcomes: The students shall be able to 

i. Have knowledge of immune responses to various pathogens by integrating genomics and 

proteomics with bioinformatics strategies. 

ii. Proficient in computer aided vaccine design. 

iii. Talented in explaining the immune system, its components and their functions 

iv. Explain the study informatics-based approaches for prediction of epitopes, design of 

vaccines and immuno-diagnostic tools 

v. Continue to acquire and explore sequence and structural databases relevant in the area of 



 

 

immunology. 

vi. Explore sequence and structural features of antibodies using computational tool 

vii. Characterize and understand principles of antigen-antibody interactions. 

viii. Explain algorithms and methods for prediction of epitopes. 

ix. Explore and use approaches for vaccine design. 

x. Explain the structure and function of an antibody/B cell receptor. 

xi. Inditify the used germ-line genes in a final rearrangement of antibody encoding genes. 

xii. Use web based methods to assembe genomes and predict proteomes from next generation 

sequence data and describe the background for this. 

xiii. Construct a phylogenetic tree from related nucleotide sequences using the PAUP program, 

and identify positively selected sites by likelihood ratio testing on a suitable set of alternative 

models, as implemented in the program PAML. 

 

Teaching Methods: The mode of teaching of delivering the courses are as follows through these 

below mentioned methodologies: 

 Delivering the lectures in the form of presentation using advanced technologies devices 

such as smart board. 

 Solving complex equations using real time solving approaches that are associated with 

biological problems such as probability and statistics. 

 Video-conferencing for lectures that will be sought from experts belonging to overseas 

reputed institutions 

 Case-studies and Review questions 

 

Grading System         

< 50 Marks in all 50 <  Your Marks < 60 60 <  Your Marks < 75 Your Marks ≥ 75 

Fail II Class I Class Distinction  

 

Assessment & Evaluation: Student evaluation is based on exams, assignments, seminars, 

reviews and class participation. The grade allocation is as follows: 

Continuous Internal Assessment : 25 Marks End-Semester Exam: 75 Marks 

Two, 3 hour test for 

75 marks and then 

is converted to 15 

marks 

Assignments, reviews and 

Seminars for 10 Marks 

Three Hour examination for 75 

Marks. 

 

Attendance: Having good attendance record marks the student’s sincerity and has an overall 

positive impact on his/her personality trait development. The students are asked to attend the 

classes on a regular note and those having a minimum scale of 70-75% attendance are eligible to 

take up the end-semester examinations as per the University norms.  



 

 

Punctuality: It is the most important attribute to be followed and maintained by the student 

throughout his/her life which for sure will lead to the path of success. Students who arrive late by 

10mins after the attendance will be marked absent unless there is a valid reason (medical/ personal 

emergency) at the discretion of the Head of the Department. 

Class Participation: A student’s overall growth and personality development is based on his/her 

involvement in the class not just by mere presence but rather being interactive through questioning 

that will lead to propagation of ideas, initiation of thought-provoking process and much more that 

will provide a wholesome enriched classroom experience. Therefore, students are advised to be 

more attentive so that they learn from one another and develop quality-based knowledge. 

Submission of Assignments: Assignments are given to students with just one motive to get more 

quantitative and qualitative knowledge insights into the assigned topic/chapter that will lead to 

preparation and completion of the assignment in a constructive manner here just the knowledge 

provided is not merely counted but also completion prior to proposed deadline will also have a 

check on the student’s serious consideration of the assignments.   

Presentation of Seminars: Apart from the assignments the concerned instructors also allocate the 

students with a topic or based on their interests to present seminar that will aid them built their 

confidence levels, command over English language to communicate with precision and fluently. In 

addition, the fellow students are encouraged to pose questions that will instigate interest and 

provide update in that particular topic besides the information presented helping them to prepare 

for their examinations that can be taken as added advantage for the students. 

Preparedness: At the end of every class, the concerned instructor tells the students what will be 

taken in the next class using these details the students should be aware of the topics that will be 

covered in the upcoming lectures which actually enhance the student’s capability to grasp the 

knowledge and concepts provided much efficiently. 

Academic Dishonesty: This is an important aspect that every student should be aware of. Thus, the 

respective faculty members educate the students of possible means of academic malpractices 

(plagiarism, violation of copyrights and stealing the patented knowledge) and the following 

consequences that will make them more vigilant in their academic career.  

Subject to change clause: Based on the requirement of student’s feasibility and meeting the 

competitive demands of the discipline the syllabus courses will be re-structured and updated 

accordingly at the discretion of the Professor(s) and Board of studies chairman. 

Important dates: Please note down the important dates and stick to the schedule    

Test I Test II Assignment Seminar 

As per Academic Calendar  After Test-I 

 

Course Outline: Elective I: Immunoinformatics (4 Credits) 

 On completion of this course students will be able to track the immunological databases 

browsing and searching and also Immunoglobulin sequence and structure.  



 

 

 The intention is to allow students to concentrate on 3D structure using homology 

modeling, Sequence analysis in immunology.  

 Content includes:  grouping of vaccines, polytope vaccines, therapeutic vaccines, 

evolution and escape due to variations. Additionally HLA, immunogenomics generating data 

for databases, the peptide repertoire of HLA molecules, HLA nomenclature and IMGT/HLA 

sequence database 

More books for Reading and Referencing 

Ubiquitous Health and Medical Informatics: The Ubiquity 2.0 Trend and Beyond 

Sabah Mohammed, Jinan Fiaidhi; ISBN13: 9781615207787  

Immunoinformatics: Bioinformatic Strategies for Better Understanding of Immune Function 

Novartis Foundation; ISBN 13: 9780470853566 

Immunoinformatics 

Marie-Paule Lefranc; ISBN: 978-1-4419-9862-0 

Immunoinformatics (Immunomics Reviews:) 

 Christian Schönbach, Shoba Ranganathan, Vladimir Brusic; ISBN-13: 978-0387729671 

 

Course Schedule: Immunoinformatics (4 Credits) (510501) 

Syllabus Schedule 

Unit I: Immune systems and systems biology: Innate and adaptive immunity in 

vertebrates, Antigen processing and presentation. Antibodies: Immunoglobulins, 

Immunoglobulin classes and subclasses, CDR and LDR regions and sequence 

numbering, Immunogenetics, Hybridoma technology: applications and 

engineering, Humanization of antibodies by design. 

7 days  

Unit II: Membrane receptors for antigen: The B-cell surface receptor for antigen 

(BCR), The Tcell surface receptor for antigen (TCR), Antigen recognition 

diversity, the major histocompatibility complex (MHC). Contemporary challenges 

to the immune system: Infectious diseases, clustering of infectious disease 

organisms, autoimmune diseases. Epitopes: Affinity Maturation, Recognition of 

Antigen by B cells, Neutralizing Antibody, Prediction of epitopes. 

7 days 

Unit III: Vaccine design: Categories of vaccines, Polytope vaccines, Therapeutic 

vaccines, Evolution and escape due to variations. HLA, immunogenomics 

generating data for databases - the peptide repertoire of HLA molecules, HLA 

nomenclature and IMGT/HLA sequence database 

7 days 

Unit IV: Mathematical models of HIV and the immune system, Reverse 

immunology and approaches in computer aided vaccine design, Viral informatics: 
7 days 

http://www.igi-global.com/affiliate/jinan-fiaidhi/196847/
https://www.abebooks.com/servlet/SearchResults?an=Novartis+Foundation&cm_sp=det-_-bdp-_-author
http://www.amazon.in/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Christian+Sch%C3%B6nbach&search-alias=stripbooks
http://www.amazon.in/s/ref=dp_byline_sr_book_2?ie=UTF8&field-author=Shoba+Ranganathan&search-alias=stripbooks


 

 

computational views of host and pathogen. MHC polymorphism: Causes of MHC 

polymorphism, MHC supertypes  

Unit V: Browsing and searching immunological databases: Immunoglobulin: 

sequence and structure, Databases of epitopes. Antibody: Antibody numbering, 

Prediction of 3D structure using homology modeling, Sequence analysis in 

immunology: Alignments, Molecular evolution and phylogeny, Prediction of 

functional features of biological sequences. Methods applied in immunological 

bioinformatics: Sequence weighing methods, Pseudocount Correction methods, 

Performance measures for prediction methods, Prediction of cytotoxic and helper 

T cell epitopes: MHC Class I epitopes, MHC Class II epitopes. Web-based tools 

for vaccine design: Databases of MHC ligands, Prediction servers. 

7 days 

Tests, Seminars, Presentations, Reviews, Assignments, Journal club and 

Career Guidance. 

5 days 

 

Assignment & Seminar - Immunoinformatics (510501) 

 

1. Antibodies: Immunoglobulins, Immunoglobulin classes and subclasses 

 

2. Contemporary challenges to the immune system 

 

3. Describe categories of vaccines 

 

4. Explain Mathematical models of HIV and the immune system 

 

5. Browsing and searching immunological databases 

 

 

 

 

 

 

 

 



 

 

 

Course Brief:  

The course depicts the essential theory of molecular modeling and Structural 

bioinformatics. This gives an enormous idea about the processes of Drug discovery and also it 

reviews the wide range of topics that comprises of the concept of the computer aided drug 

design; sequence analysis and biological database users. Active site prediction, Structure and 

Ligand based lead identification, Pharmacophore, QSAR and Finger Print searching and 

Quantum and Molecular Mechanics, Lipinski rule, ADME properties, energy concepts, 

Molecular Dyamics Simulation and Visualization Tools. This course gives the detailed 

information and hands on training regarding the recent advances and the limitations of the 

molecular modelling methods and it could provide strong basic knowledge as well. 

References/ Text Books:  

1. Leach, A. R. (2001) “Molecular Modeling – Principles and Applications”; Second 

Edition, Prentice Hall, USA 

2. Fenniri, H. (2000) “Combinatorial Chemistry – A practical approach”, Oxford University 

Press, UK. 

3. Xiang, Z and Roy, A. “Schaum's Outline of Computer Graphics”; Plastock Second 

Edition, Mc ‐Graw Hill, USA. 

4. Johann, G. (2003) Chemoinformatics: A Textbook, Wiley, John & Son, ISBN‐13: 

9783527306817 

5. Lednicer, D. (1998) “Strategies for Organic Drug Discovery Synthesis and Design”; 

Wiley International Publishers. 

Program:  PGDSP Semester : 2016-17 

Course Title: Computer Aided Drug 

Designing Lab I (510105) 

Class Time: 9-1:Saturday  

Name of Course Teacher Dr. Sanjeev Kumar Singh 

Mobile: 9894429800 Email : skysanjeev@gmail.com 



 

 

6. Gordon, E.M. and Kerwin, J.F. (1998) “Combinatorial chemistry and molecular diversity 

in drug discovery”; Wiley‐Liss Publishers. 

 

Course Objectives: To make the students: 

i. To help the students to be familiar about the concepts of Computer aided Drug Designing 

ii. To understand about the sequence in detail and the databases that gives details about the 

sequence and the targets. 

iii. To make the students recognize the role of active site of the protein in the in silico approach 

iv. To provide apparent concepts on the ligand and structure based lead identification 

v. To get hold of the knowledge about the Pharmacophore, QSAR and Finger print searching. 

vi. To provide brief idea the de novo Drug design, MD simulation, ADME prediction and 

visualization tools. 

Course Outcomes:  

i. The student would be able to identify the steps for designing new drugs, target 

identification and validation  

ii. They will find it easy for the understanding of the Molecular Dynamics simulation  

iii. They will be very capable to present the docking strategies based on the ligand, receptor 

and de novo ligand design.  

iv. Understanding of the ADME prediction, visualization tools, Pharmacophores and 

sequence analysis 

v. They would have the capacity to comprehend the Finger print searching, QSAR and 

Biological database usage. 

 

 



 

 

Teaching Methods:  The mode of teaching is based on the following learning activities: 

 Lectures covering the theoretical part will be delivered using PowerPoint presentations.  

 A set of laboratory exercises to analyze biological problems using softwares and tools to 

develop student’s interests in scientific discovery. 

 Case studies in informatics-based research. 

Grading System         

< 50 Marks in all 50 <  Obtained Marks < 60 60 <  Obtained Marks < 75 Obtained Marks ≥ 75 

Fail II Class I Class Distinction  

 

Assessment & Evaluation: Student evaluation is based on exams, assignments, reviews and 

class participation. The grade allocation is as follows: 

Continuous Internal Assessment : 25 Marks End-Semester Exam: 75 Marks 

Two, 3 hour test for 75 marks 

and is converted to 15 marks 

Assignments, Reviews 

and Seminars for 10 

Marks 

Three Hour examination for 75 

Marks. 

 

Attendance: The students are expected to attend the classes regularly, since regular attendance is 

essential to gain academic achievement. As per the University norms, the students having a 

minimum scale of 70-75% attendance are only qualified to write their end-semester examinations.  

Punctuality: Punctuality is the most important quality for the student to be followed and 

maintained to achieve success. Students who arrive late by 10 mins to the class without any vital 

reason will be marked absent in the attendance register. On the other hand, valid excuse including 

personal or medical emergency is acceptable, with prior consent by the Head of the Department.  

Class Participation: A student’s overall growth and personality development is based on his/her 

involvement in the class not just by mere presence but rather being interactive through 

questioning that will lead to propagation of ideas, initiation of thought-provoking practice and 



 

 

much more that will provide a wholesome enriched classroom experience. When students 

participate, they learn from one another and gain their knowledge better. 

Submission of Assignments: Assignments are given to students in order to apply the concepts 

for deeper understanding of the subject. Therefore, each student will be allocated two assignments 

for the course, covering the entire topic. Students will be given deadline to submit the assignment 

by the course instructor and good preparation of assignment will help the students for their final 

exams. 

Presentation of Seminars: Apart from the assignments, students are supposed to give an oral 

presentation during the class seminar hours in their assigned topic. The concerned instructor will 

encourage the participants to ask valid questions during seminar presentation in order to put up 

their confidence levels and communication skills. In addition, students will be able to gain 

information and can be updated in their course. 

Preparedness: At the end of every class, the concerned instructor conveys the students about the 

details that will be handled in the next class to increase the student’s awareness related to the 

topics. 

Academic Dishonesty: Academic dishonesty is a completely unacceptable mode of conduct and 

every student should be aware of this important aspect. Thus, the respective faculty members 

educate the students of possible means of academic malpractices (plagiarism, violation of 

copyrights and stealing the patented knowledge) and the following consequences that will make 

them more vigilant in their academic career.  

Subject to change clause: Depending upon the requirement of student’s possibility, the course 

syllabus will be re-structured and updated accordingly at the discretion of the Professor(s) and 

Board of studies chairperson. 

Important dates: Scheduled dates for the various activities related to the course 

Test I Test II Assignment  Seminar 

As per Academic Calendar  After Test I 

 



 

 

Course Outline: Molecular Modeling and Structural Bioinformatics 

 Sequence Analysis and Biological database Usage, Protein structure prediction and 

Active site prediction. 

 Molecular docking, Structure based lead identification, Ligand based lead identification. 

 Pharmacophore, QSAR and Finger print searching, De novo ligand design 

 Molecular dynamics simulation, ADME prediction and Visualization tools. 

 

More books for Reading and Referencing 

Computational methods in drug design 

Fred E. Cohen, Walter Hamilton Moos 

Publisher: ESCOM Science, 1993.  

Molecular Modelling for Beginners - Alan Hinchliffe 

Publisher: John Wiley & Sons Inc, 2008. ISBN: 978-0470513149 

Molecular Modeling Basics - Jan H. Jensen 

Publisher: CRC Press, 2010. ISBN 978-1420075267 

3D QSAR in Drug Design: Recent Advances – Hugo Kubinyi, Gerd Folkers, Yvonne C. 

Martin 

Publisher: Springer Science & Business Media. ISBN: 0-306-46858-1 

Computational Chemistry and Molecular Modeling - K. I. Ramachandran, Gopakumar 

Deepa, Krishnan Namboori 

Publisher: Springer – Verlag Berlin Heidelberg. ISBN: 978-3540773023 

 

Course Schedule: Lab -I: 510105 CADD (10 Credits) 

Syllabus Schedule 

Sequence Analysis and Biological Database Usage 2 days 

Protein Structure prediction 2 days 

Active site prediction 1 day 

Molecular docking 2 days 

Structure based Lead identification 2 days 

Ligand Based Lead Identification – Pharmacophore, QSAR and Finger Print 

Searching 

3 days 

de Novo Drug design 2 days 



 

 

MD simulation  2 days 

ADME prediction  2 days 

Visualization tools 3 days 

 

 

Practical, Assignment & Seminar Lab -I CADD (510105) 

1. Energy Minimization and its application 

2. Advantages and disadvantages of available molecular modeling softwares 

3. De novo drug designing 

4. Protein Structure Prediction 

5. Molecular Dynamics Simulation 

6. Molecular Docking and its types 

7. Monte Carlo Simulations 

8. Pharmacophore and Generation of Common Pharmacophore hypothesis 

9. Combinatorial synthesis 

10. 3D QSAR 

 

=-=-= 

 

 

 

 

 

 

 

 

 

 

 



 

 

Program: P.G.D.S.P Semester: I (2016-17)  

Course Title and Code: Lab Structural Biology 

(510106) 

Class Time: 4 - 8: Saturday 

Name of the Course Teacher Prof. J. Jeyakanthan  

Mobile: +91 - 97898 09245 Email: jjkanthan@gmail.com 

Course Brief:   

Proteins are the backbone of Biomolecular constitution and form a central hub to the 

modern understanding of biological processes. The structural, functional and mechanical insights 

of these macromolecular structures can be determined through X-ray Crystallography which 

requires training and knowledge in basic Molecular Biology techniques that involves Cloning, 

Expression, Purification and finally Crystallization. Therefore, the course is structured in such a 

way to provide hands on training to the students in the above mentioned techniques and also to 

enlighten them of various crystallization methods and different protein-protein complexes. 

Text Book/ References: 

1. Marcus Frederick Charles Ladd, Rex Alfred Palmer. Structure determination by X-

ray crystallography, 4
th

 Edition.  

2. Dennis W. Bennett. Understanding Single X-ray Crystallography.  

3. Bourne, P. E. & Weissig, H. (2003) “Structural bioinformatics”; Wiley‐Liss, 2003. 

4. Li‐ling Ooi, (2010), Principles of x‐ray crystallography, Oxford University Press. 

5. Liljas, A., Liljas, L., Piskur, J., Lindblom, G. Nissen, P. Kjeldgaard, M. (2009) 

“Textbook of structural biology”; Hackensack, N.J.: World Scientific. 

6. Banaszak, L. J. (2000) “Foundations of Structural Biology”; Academic Press35 

 

Course Objectives: To make the students: 

     i.   Provide knowledge and Familiarization with methods and techniques in Macromolecular 

Crystallization, Nucleic acids and Small Biologically Active Compounds. 

    ii.     Understand different crystal systems and symmetry that follows along with space groups 

to classify the crystals accordingly depending on their arrangement. 

   iii.   Knowledge of several growth techniques of crystals in different mediums and to be           

aware of several physical, chemical and environmental factors that could affect the 

growth of crystals.  

iv.    Comprehend with precision of various phase solving methods such as direct methods, 

molecular replacement and with the use of heavy atom derivatives that surfaces usually in 

small/macromolecular crystallization. 

   v.      Provide knowledge about model building methods and structure refinement using various 

crystallographic software(s) and also to be aware in analyzing the protein structures 

deposited in databases such as CCDC and PDB. 

 

 

 



 

 

Course Outcomes: The students shall be able to 

i. Design the process steps leading to determination of crystal structures of small and macro 

molecules.  

ii. Define what a crystal is and describe the differences in properties of molecular and macro 

molecular crystals. 

iii. Explain the differences between crystallization of small molecules and macromolecules; 

choose proper methods for protein crystallization.  

iv. Characterize methods of phase problem solving and choose proper methods for molecular 

and macromolecular structures. 

v. Define electron density maps and choose the proper algorithms for structure refinement. Use 

specific crystallographic software for structure visualization and refinement.  Validate the final 

structures. 

vi. Explicate about interactions that modulate protein-protein complexes (small-molecule, 

nucleic acids, biomolecules) which later on can be designed as therapeutic markers  

 

TEACHING METHODS:  The course will be based on the following teaching and learning 

activities. 

 Lectures covering the theoretical part using PowerPoint presentations. 

 Case studies  

 Having an enriched professional experience on handling associated molecular biology 

experiments (Isolation, cloning, expression and crystallization) with sophisticates 

equipments and accessories 

 Review questions 

 

Grading System         

< 50 Marks in all 50 <  Your Marks < 60 60 <  Your Marks < 75 Your Marks ≥ 75 

Fail II Class I Class Distinction  

 

Assessment & Evaluation: Student evaluation is based on exams, assignments, reviews and class 

participation. The grade allocation is as follows: 

Continuous Internal Assessment : 25 Marks End-Semester Exam: 75 Marks 

3 hour test for 75 

marks and then is 

converted to 15 

marks 

Assignments, Reviews and Seminars 

for 10 Marks 

Three Hour examination for 75 

Marks. 

 

Attendance: Having good attendance record marks the student’s sincerity and has an overall 

positive impact on his/her personality trait development. The students are asked to attend the 

classes on a regular note and those having a minimum scale of 70-75% attendance are eligible to 

take up the end-semester examinations as per the University norms.  



 

 

Punctuality: It is the most important attribute to be followed and maintained by the student 

throughout his/her life which for sure will lead to the path of success. Students who arrive late by 

10mins after the attendance has been taken will be marked absent unless there is a valid reason 

(medical/ personal emergency) at the discretion of the Head of the Department. 

Class/Lab Participation: A student’s overall growth and personality development is based on 

his/her involvement in the class not just by mere presence but rather being interactive through 

questioning that will lead to propagation of ideas, initiation of thought-provoking process and 

much more that will provide a wholesome enriched classroom experience. Therefore, students are 

advised to be more attentive so that they learn from one another and develop quality-based 

knowledge. 

Submission of Assignments: Assignments are given to students with just one motive to get more 

quantitative and qualitative knowledge insights into the assigned topic/chapter that will lead to 

preparation and completion of the assignment in a constructive manner here just the knowledge 

provided is not merely counted but also completion prior to proposed deadline will also have a 

check on the student’s serious consideration of the assignments.   

Presentation of Seminars: Apart from the assignments the concerned instructors also allocate 

the students with a topic or based on their interests to present seminar that will aid them built their 

confidence levels, command over English language to communicate with precision and fluently. 

In addition, the fellow students are encouraged to pose questions that will instigate interest and 

provide update in that particular topic besides the information presented helping them to prepare 

for their examinations that can be taken as added advantage for the students. 

Performing Lab Practicals:  The basic techniques concerning subjects such as Molecular or Cell 

biology are taught with much clarity and every student is given the opportunity to have hands on 

experience with these techniques using sophisticated instruments under the supervision of 

experienced/ trained personnel. After training, lab practicals are conducted to assess the student’s 

skills to handle equipments and performing experiments with ease and maintaining the time 

constraints.  

Preparedness: At the end of every class, the concerned instructor tells the students what will be 

taken in the next class using these details the students should be aware of the topics that will be 

covered in the upcoming lectures which actually enhance the student’s capability to grasp the 

knowledge and concepts provided much efficiently. 

Academic Dishonesty: This is an important aspect that every student should be aware of. Thus, 

the respective faculty members educate the students of possible means of academic malpractices 

(plagiarism, violation of copyrights and stealing the patented knowledge) and the following 

consequences that will make them more vigilant in their academic career.  

Subject to change clause: Based on the requirement of student’s feasibility and meeting the 

competitive demands of the discipline the syllabus courses will be re-structured and updated 

accordingly at the discretion of the Professor(s) and Board of studies chairman. 

 

 



 

 

Important dates: Please note down the important dates and stick to the schedule    

Test I Test II Assignment Seminar 

As per Academic Calendar After Test - I 

 

Course Outline: Lab – Structural Biology (10 Credits) 

 Small molecular X-ray crystallography: include Crystal growth and its techniques, 

Crystallization of synthetic compounds - X-ray data collection and direct methods to 

refine the structure.  

 Macromolecular X-ray crystallography: include structure and function of different 

classes of proteins, cloning, expression, purification, crystallization, data collection and 

structure solution/ determination. 

More books for Reading and Referencing 

Macromolecular Crystallography with Synchrotron Radiation by John R. Helliwell 

Principles of X-ray Crystallography by Li-ling Ooi 

International Tables for Crystallography, Volume C: Mathematical, Physical and Chemical 

Tables edited by E. Prince 

 

Course Schedule: Lab: 20129006 ‐ Structural Biology (10 Credits) 

Syllabus Schedule 

DNA /plasmid Isolation 

cDNA construction 

3 days 

Cloning 

Expression 

Screening  

Purification 

3 days 

Crystallization Methods 

X-ray Data collection 
4 days 

Structure Refinement and Analysis 

Protein complex Studies 
3 days 

Tests, Seminars, Presentations, Reviews, Assignments, Journal club and 

Career Guidance. 

5 days 

 

 

 



 

 

Practical, Assignment & Seminar Lab - Structural Biology (510106) 

9. Small molecule crystallization methods. 

10. X-ray diffraction data collection, structure determination, structure refinement and 

Validation of small molecules.  

11. Small molecular compounds isolated from plants or from marine source. 

12. Cloning, Expression, Purification of Proteins, Carbohydrates, Nucleic acids. 

13. Crystallization methods of macromolecule (Hanging drops, Sitting drops and Micro batch 

methods etc.,) 

14.  Macromolecular structure determination methods (MR/ SIR/ MIR/ SAD/ MAD). 

15.  Structure refinement, structural analysis and Validation of macromolecules. 

16. WinGX platform for small molecule structure determination. 
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SEMESTER –II 

 

Program: P.G.D.S.P., Semester: II (2016-17)  

Course Title and Code: Dissertation Work 

(510999) 10 Credits 

Class Time: 10 A.M. - 5 P.M. 

From January to June 

Name of the Course Teacher Prof. J. Jeyakanthan  

Mobile: +91 - 97898 09245 Email: jjkanthan@gmail.com 

Name of the Course Teacher Prof. Sanjeev Kumar Singh  

Mobile: +91 - 98944 29800 Email: skysanjeev@gmail.com 

Name of the Course Teacher Dr. M. Karthikeyan 

Mobile: +91 - 94869 81874 Email: mkbioinformatics@gmail.com 

Name of the Course Teacher Dr. RM. Vidhyavathi 

Mobile: +91 - 94448 35869 Email: vidhyamiss@gmail.com 

Name of the Course Teacher Dr. J. Joseph Sahayarayan 

Mobile: +91 - 90475 64087 Email:  bioinformaticsjoseph2015@gmail.com 

Name of the Course Teacher Dr. V.K. Langeswaran 

Mobile: +91 - 98844 95511 Email: dr.langeswaran@gmail.com 

 

Major Research Areas 

 Small and Macro molecule X-ray Crystallography. 

 3D Quantitative Structure - Activity Relationship (3D-QSAR). 

 Human Molecular Genetics. 

 Pharmacogenomics. 

 Cheminformatics. 

 Quantum Pharmacology. 

 Computer Aided Drug Designing (CADD). 

 Data mining, Data warehousing and Networking. 

 Plant tissue Culture, Genetic Transformation, Plant Molecular Biology, Virology and 

Plant Pathology. 

 Molecular Oncology, Pharmacology and Environmental Toxicology. 

 

Course Brief:   

 The study of P.G.D.S.P course in Structural Pharmacogenomics includes a six months 

project work in the thrust areas of specialization which is broadly classified into six categories 

keeping in mind the number of faculties present. First, is the Structural Biology and Bio - 

Computing where Molecular Biology concepts such as Protein Cloning, Expression, Purification 

and Crystallization are performed to work on the isolation of the desired protein where the 

structural and functional characteristics that are yet to be explored. Hence, through X-ray 

mailto:vidhyamiss@gmail.com


 

 

Crystallography one can deduce the same and collect the insight details based on these inputs 

computational studies such as screening, molecular dynamics simulation, quantum based 

approaches, structure based drug design, QSAR etc (Drug Discovery and Design, CADD & 

Structural Bioinformatics) are performed to identify suitable leads from commercial/natural 

sources for a disease – associated targets. Either way, leads identified by targeting the molecular 

fingerprints of an individual known as Personalized medicine (Pharmacogenomics & CADD) as 

this sought to be the most preferred, selected and specific approaches by the Pharma related 

Industries to further validate the compounds with the aid of assay to estimate its inhibitory 

potential against that target conferring to life-threatening diseases such as cancer, TB, Diabetes, 

HIV, Inference of Vitamin D – Deficiency on population through genetic studies, Implications of 

Vibrio species to the aquaculture residential species by the application of phage therapy. 

Additionally, these collected inputs such as the availability of different targets in association in 

many pathways (cross-talk), established compounds based on experimental evidences either 

commercially or from natural sources (Isolation from plants that is claimed to have therapeutic 

significance) is well collected, documented and maintained in the form of databases and also the 

information that are collected from several sources are also included. Thus, the scholars can 

frame their thesis based on these areas mentioned above along with updated working of 

methodologies within the stipulated period of time. 

Reference/Text Books: 

 As per the area of study taken 

Course Objectives: To make the students: 

i. Provide high quality Structural Pharmacogenomics education/training to students from 

specialized experts of diverse disciplines. 

ii. To widen the skills of Structural Biology (analysis of biological structure and their 

function), Pharmacogenomics, Drug designing and discovery. 

iii. To provide training sessions via laboratory practical from Structural Biology 

(Cloning, Expression, Purification & Crystallization), CADD /Project Dissertation so the 

students can gain insights on numerous molecular fingerprints involved in the 

onset/progression of disease and the identification process to later on develop leads 

against the targets formerly termed as Personalized medicine. 

iv. To increase the informative knowledge for in order to offer productive results to the 

scientific community for research improvement and also suit the demands of the industry 

requirements. 

Course Outcomes: The student shall be able to: 

i. To create personnel(s) well trained in structural pharmacogenomics with not only tools 

to build what tomorrow will be but also with the knowledge of the today they must work 

in.  

ii. To develop drugs with better selectivity and potency by utilizing from the knowledge 

obtained at the end of the course 



 

 

iii. To develop an interactive network of investigators that elevates the field of Structural 

Pharmacogenomics with the knowledge, tools and resources. 

iv. To enhance the practical experience with theoretical concept in the apprentice. 

Teaching Methods:  

 Literature review, analysis and data collection 

 Case-studies and Review questions 

 Allowed for interaction with Research scholars  

 Daily guidance and monitoring the work flow 

 Presentation  

 

Grading System         

< 50 Marks in all 50 <  Marks < 60 60 <  Marks < 75 Marks ≥ 75 

Fail II Class I Class Distinction 

 

Assessment & Evaluation: Student evaluation is based on the target work, presentation, 

observation and results. The grade allocation is as follows: 

 

Continuous Internal Assessment : 50 Marks End-Semester Exam: 150 Marks 

 Project work  regular update for 50 Marks Project work presentation by PowerPoint 

followed by viva-voce and evaluation of the 

thesis - 150 Marks. 

 

Attendance: Having good attendance record marks the student’s sincerity and has an overall 

positive impact on his/her personality trait development. The students are asked to attend the 

classes on a regular note and those having a minimum scale of 70-75% attendance are eligible to 

take up the end-semester examinations as per the University norms.  
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