KURUKSHETRA UNIVERSITY, KURUKSHETRA

Curriculum for B.Sc.  (Bioinformatics) Semester System 

Scheme of Examination (w.e.f. 2009-10)

SEMESTER – III

	Paper 

No.


	Title of paper

	Max.

Marks
	Internal 

Assess.
	Total

Marks
	Time

	XVI
	Hindi/Sanskrit (common with B.Sc. General Part II compulsory) 
	45
	05
	50
	3 Hrs

	XVII
	Object-oriented analysis & design models  
	45
	05
	50
	3 Hrs

	XVIII
	Probability
	45
	05
	50
	3 Hrs

	XIX
	Techniques in Biochemistry
	45
	05
	50
	3 Hrs

	XX
	Nucleotide Metabolism & Bioenergetics
	45
	05
	50
	3 Hrs

	XXI
	Working with a single DNA Sequence
	45
	05
	50
	3 Hrs

	XXII
	Working with a single protein Sequence
	45
	05
	50
	3 hrs

	
	Practicals (XXIX, XXX & XXXI will start in semester-III and the exam will be conducted at the end of Sem-IV)
	
	
	
	

	SEMESTER - IV


	XXIII
	Object-Oriented Programming in C++
	45
	05
	50
	3 Hrs

	XXIV
	Sampling Distribution
	45
	05
	50
	3 Hrs

	XXV
	Molecular Biology
	45
	05
	50
	3 Hrs

	XXVI
	Immunology
	45
	05
	50
	3 Hrs

	XXVII
	Sequence Comparison
	45
	05
	50
	3 Hrs

	XXVIII
	Sequence Analysis

	45
	05
	50
	3 Hrs

	XXIX
	Software Lab-II

	
	
	100
	6 Hrs (Two Sessions)

	XXX
	Practical-3 


	
	
	100
	6 Hrs (Two Sessions)

	XXXI
	Practical-4

	
	
	100
	6 Hrs (Two Sessions)


Note: Practical examinations will be held at the end of even semesters.
SEMESTER- III
Paper- XVII (OBJECT-ORIENTED ANALYSIS & DESIGN MODELS) 
NOTE: Seven Questions will be set in all. Q. No 1 which will be objective/short answer type covering the entire syllabus, will be compulsory. The remaining questions will be set section wise with questions 3 from each section. The candidates will be required to attempt Q. No 1 & four others selecting 2 questions from each section. All questions will carry equal marks.










     Max Marks= 45









Internal Assessment=05










Time allowed = 3 Hrs

UNIT - I

Domain, analysis, Static models, Dynamic models, Concurrency models, Functional models, Overview of Booch’s OOA and OOD approach.
UNIT – II

Introduction to UML classes and objects, encapsulation and information hiding, Data abstraction, message passing, links and associations, generalization and inheritance, and meta classes.

Suggested reading:
1. Object- oriented modeling and design, by Rambaugh, PHI.

2. Object- oriented analysis and design, by Booch, Grady, Addison Wesley.

Paper- XVIII (PROBABILITY)

                                                                                                                     Max Marks= 45









Internal Assessment=05









Time allowed = 3 Hrs

NOTE: Seven Questions will be set in all. Q. No 1 which will be objective/short answer type covering the entire syllabus, will be compulsory. The remaining questions will be set section wise with questions 3 from each section. The candidates will be required to attempt Q. No 1 & four others selecting 2 questions from each section. All questions will carry equal marks.

UNIT-I

Definition of probability, classical and relative frequency and axiomatic approach to probability, Addition law of probabilities, Random experiment, discrete sample space, Events, operation of events, mutually exclusive and exhaustive of  events.

Conditional probability, Multiplication law of  probability, Independence of  events, boole’s inequality, Bay’s theorem and it’s application. 

UNIT-II

Random variables, Definition of discrete random variable, Probability mass function, definition of continuous random variables, probability density function joint, Marginal and Conditional distribution and density functions, Independent Random variables.
Suggested reading:

1. Fundamentals of Mathematical Statistics: S.C.Gupta and V.K.Kapoor

2. Basic concepts of probability and statistics: J.L Hodges, E.L.Lehman.

3. An introduction to probability theory and mathematical statistics: V.K Rohtagi.

Paper XIX 
(TECHNIQUES IN BIOCHEMISTRY)
                                                                                                                     Max Marks= 45









Internal Assessment=05









Time allowed = 3 Hrs

NOTE: Seven questions will be set in all. Q. No. 1 which will be objective/ short answer type covering the entire syllabus will be compulsory. Remaining 6 questions will be set taking 3 questions from each section. Candidates will be required to attempt Q. No. 1 & four others selecting 2 questions from each section. All questions carry equal marks.

UNIT-1
HYDRODYNAMIC METHODS: Sedimentation: Sedimentation velocity including factors affecting it, Preparative & analytical centrifugation techniques.

pH & BUFFERS: Ionization of water. Weak acids & bases. pH, Buffers. Handerson- Hasselbalch equation & physiological buffers. Principles of glass & reference electrode; types of electrodes. Complications of pH measurement (dependence of pH on ionic strength, electrode contamination & sodium error). Use of pH paper & pH indicators.

RADIO ISOTOPIC TECHNIQUES: Types of radiations. Radio active decay. Units of radio- activity. Detection & measurement of radioactivity (methods based on gas ionization & liquid scintillation counting & quenching). Autoradiography: overview; nuclear emulsions used in biological studies. Isotopes commonly used in biochemical studies (32P, 35S, 14C, 3H). Track length of emitted particles and physical arrangements between emitting sources & emulsions. Biological hazards of radiation & safety measures in handling radioisotopes. Biological applications of radioisotopes.

UNIT-2
CHROMATOGRAPHY: General principles & applications of absorption; ion-exchange; thin layer; molecular sieve; hydrophobic; affinity; paper; gas- liquid & high performance liquid chromatography. 

SPECTROSCOPIC TECHNIQUES: Beer- Lambert’s law. Light absorption & its transmission. Determination & application of extinction coefficient. Applications of visible & UV spectroscopic techniques (structure elucidation excluded). Principle & applications of fluorescence spectroscopy.

ELECTROPHORES: Basic principle of electrophoresis. PAGE. SDS-PAGE & ioselectrofocusing.

Suggested reading:
1. Physical biochemistry, 2nd edition, by D. Friefelder (1983), W.H. Freeman and company, USA.

2. Outlines of biochemistry by Eric E Conn, PK Stumph, G. Bruening and Roy H Doi (1987) John Wiley and Sons, NY.

3. Biophysical chemistry: principles and techniques,2nd edition by A Upadhyay, K. Upadhyay and N.Nath (1998), Himalaya publishing house, Delhi.

4. Principles and techniques of practical biochemistry 5th edition by Keith Wilson and Walker(2000), Cambridge university press.

5. Introductory Practical Biochemistry by S.K.Sawhney and Randhir Singh (2000), Narosa Publishing House, New Delhi.

Paper XX (NUCLEOTIDE  METABOLISM & BIOENERGETICS)
Max Marks= 45









Internal Assessment=05









Time allowed = 3 Hrs

NOTE: Seven questions will be set in all. Q. No. 1 which will be objective/ short answer type covering the entire syllabus will be compulsory. Remaining 6 questions will be set taking 3 questions from each section. Candidates will be required to attempt Q. No. 1 & four others selecting 2 questions from each section. All questions carry equal marks.

UNIT-1
NUCLEOTIDE METABOLISM: Sources of atoms in purine & pyrimidine molecules. Denovo  biosynthesis & degradation of purines & pyrimidines. Salvage pathways of purines & pyrimidines. Regulation of purine & pyrimidine biosynthesis.

TRANSPORT ACROSS MEMBRANES: Fluid mosaic model for structure of biological membranes. Passive, facilitated & active transport across biological membranes. Primary & secondary active transport. Na+- K+ ATPase system. 

BIOLOGIC OXIDATION: Free energy and standard free energy, relationship between free energy and equilibrium constant, enzymes involved in oxidation-reduction (oxidases, oxygenases, hydroxylases etc.).

UNIT-2
HIGH ENERGY COMPOUNDS: Phosphate group transfer potential. Free energy of hydrolysis of ATP. PEP & other sugar phosphates along with reasons for high free energy change.

ELECTRON TRANSPORT CHAIN & OXIDATIVE PHOSPHIORYLATION: Organization & sequence of electron carriers in mitochondria. Electron transport from NADH & FADH2 to oxygen, Sites of ATP production & inhibitors of electron transport chain. Oxidative phosphorylation: chemiosmotic theory; inhibitors & uncouplers of oxidative phosphorylation. Transport of reducing equivalents from cytosol to mitochondria. 
Suggested reading:

1. Stryer’s Bio-chemistry, 6th edition by Paul Berg  (2006) W.H Freeman & co., New York.
2. Bio-chemistry , 4th edition by G. Zubay (1998), W.C.B. Publishers.

3. Bio-chemistry, 2nd edition by Laurence A. Moran, K.G. Scrimgeour, H.R. Horton, R.S. Ochs& J.David Rawn (1994), Neil Patterson. Publishers, prentice Hall.

4. Lehninger: Principles of Bio-chemistry, 5th Edition by David L. Nelson and M.M Cox (2008) Macmillan/worth publisher.
5. Principles of Biochemistry by Voet et al. 3rd edition, 2008
Paper- XXI (WORKING WITH A SINGLE DNA SEQUENCE)

Max Marks= 45









Internal Assessment=05









Time allowed = 3 Hrs

NOTE: Seven Questions will be set in all. Q. No 1 which will be objective/short answer type covering the entire syllabus, will be compulsory. The remaining questions will be set section wise with questions 3 from each section. The candidates will be required to attempt Q. No 1 & four others selecting 2 questions from each section. All questions will carry equal marks.

UNIT-I

Catching  Errors- Removing  vector sequences, Cases when you shouldn’t discard your sequence.

Computing / Verifying a Restriction Map.

Designing PCR Primers.

Analyzing DNA Composition- Establishing the G+C content of  your sequence, Counting words in DNA sequences, Counting long words in DNA sequences, Experimenting with other DNA composition analyses, Finding internal repeats in your sequence, Identifying genome-specific repeats in your sequence, Identifying genome specific repeats in your sequence.

UNIT-II

Finding Protein coding Regions – ORFing your DNA sequence, Analysing your DNA sequence with Gene Mark, Finding internal exons in  vertebrate genomic sequences, Complete gene parsing for eukaryotic genomes. Analyzing your sequence with Genome Scan.

Assembling Sequence Fragment- Managing large sequencing project with public software, Using the IFOM assemblers.

Suggested reading:
1. Teresa K. Attwood and David J. Parry-Smith 2001, Introduction to BioinformaticS, Pearson education Asia.

2. Lean- Michel  Claverie and Cedric Notredame. 2003, Bioinformatics: a beginner’s guide, Wiley- dream Tech India Pvt. Ltd.

3. S.C. Rastogi, Namita Mendiratta and Parag Rastogi. 2002. Bioinformatics: concepts, skills and applications, CBS publishers & distributors.

Paper- XXII (WORKING WITH A SINGLE PROTEIN SEQUENCE)

                                                                                                                  Max Marks= 45









     Internal Assessment=05

                                                                                                     Time allowed = 3 Hrs                                                                                                                  
NOTE: Seven Questions will be set in all. Q. No 1 which will be objective/short answer type covering the entire syllabus, will be compulsory. The remaining questions will be set section wise with questions 3 from each section. The candidates will be required to attempt Q. No 1 & four others selecting 2 questions from each section. All questions will carry equal marks.

UNIT-I

Doing Biochemistry on a Computer- Predicting the main physicochemical properties of a protein, Interpreting Prot Param results, Digesting a protein in a computer.

Doing primary structure analysis –looking for transmembrane segments, Looking for coiled-coil regions.

Predicting Post-translational modifications in your protein- Looking for PROSITE patterns, Interpreting Scan Prosite result.

UNIT-II

Finding domains in your Protein- Choosing the right collection of domains, finding domains with InterProScan , Interpreting InterProScan results, Finding domains with the CD server, Interpreting and  understanding CD server results, Finding domains with Pfscan.
Suggested reading:
1. Baxevanis a., Ouellette F.B.S (Eds.) 1998.Bioinformatics: a practical guide to the analysis of genes and proteins, sequence analysis , a practical approach. IRL Press, Oxford.

2. Bishop M.J, Rawlings C.J., (Eds.) 1997 Nucleic acid and Protein sequence analysis, A practical approach. IRL Press, oxford.

3. Doolittle, R.F. 1986, of  UFRs and ORFs :A Primer  on how to analyze derived amino acid sequences, university science books. Mill valley California.

4. Doolittle,R. F (ed.) 1996, Computer methods for macromolecular sequence analysis (Methods in Enzymology, vol 266), Academic press, San Diego.

SEMESTER- IV

Paper- XXIII (OBJECT-ORIENTED PROGRAMMING IN C++)
                                                                                                                     Max Marks= 45









Internal Assessment=05









Time allowed = 3 Hrs

NOTE: Seven Questions will be set in all. Q. No 1 which will be objective/short answer type covering the entire syllabus, will be compulsory. The remaining questions will be set section wise with questions 3 from each section. The candidates will be required to attempt Q. No 1 & four others selecting 2 questions from each section. All questions will carry equal marks.

UNIT – I
Data types, classes and objects, Abstract data types, encapsulation and information hiding, data abstraction, generalization, inheritance.

UNIT-II

Aggregation, constructors, destructors, polymorphism, exception handling, templates.

Suggested reading:
1. Object- oriented programming in c++, by Balaguruswani E, Tata Mcgraw-Hill.

2. C++ the complete reference, by Schildt, Herbet; Tata Mcgraw-Hill.

 Paper- XXIV (SAMPLING DISTRIBUTION)

                                                                                                                     Max Marks= 45









         Internal Assessment=05









         Time allowed = 3 Hrs

NOTE: Seven Questions will be set in all. Q. No 1 which will be objective/short answer type covering the entire syllabus, will be compulsory. The remaining questions will be set section wise with questions 3 from each section. The candidates will be required to attempt Q. No 1 & four others selecting 2 questions from each section. All questions will carry equal marks.

UNIT-I

Normal distribution as a limiting case of the Binomial distribution area under normal curve with its applications.

Concepts of correlation and Regression, Properties of regression Fitting of a straight line and curves  by the method of  Least square, Multiple and Partial (for three variables only) correlation, coefficient of multiple and partial correlation with their properties.

Concept of Population, Sample, Parametes and Statistic and its sampling distributions. Estimation of mean and variance, Criteria for a good estimator, unbiasedness, efficiency consistency and sufficiency (definition only)

UNIT-II

Confidence interval, Null and  Altemative hypothesis, two types of errors, level of  significance.

Sample properties of Chi-square, Student’s t and Snedecor’s F- distribution with their applications in test of significance.

Suggested reading:
1. Fundamentals of mathematical statistics: S.C.Gupta, V.K Kapoor.

2. Fundamentals  of statistics : A.M Goon, M.K Gupta, B.Dass Gupta
Paper XXV (MOLECULAR BIOLOGY)

Max Marks= 45









         Internal Assessment=05









         Time allowed = 3 Hrs

Unit - I

BASIC CONCEPTS OF GENETIC INFORMATION: Nucleic acids as genetic information carriers: experimental evidences e.g. bacterial genetic transformation, Hershey- Chase experiment, TNV reconstitution experiment. Central dogma of molecular genetics: current version. Highly repetitive, moderately repetitive & unique DNA sequences. Telomeres. SINES & LINES. C- Value paradox. Satellite DNA. DNA supercoiling. Brief account of topoisomerases.

DNA REPLICATION: DNA replication on prokaryotes: conservative, semi conservative & dispersive types; experimental evidence for semiconservative replication. Enzymes & protein factors involves in replication. Mechanism of replication & inhibitors of replication. Differences in replications of prokaryotes & eukaryotes. Mutations: types of mutations; physical & chemical mutagens; molecular basis of mutation & Ames test of carcinogenicity. DNA repair. Significance of thymine in DNA.

Unit - II

TRANSCRIPTION: Transcription in prokaryotes. RNA polymerases. Promoters. Initiation, elongation & termination of RNA synthesis, Inhibitors of transcription. Reverse transcripltase. Post transcriptional processing of RNA.

TRANLATION: Genetic code: major features; biological significance of degeneracy; ribosome binding technique; wobble hypothesis; overlapping genes. Protein synthesis: structure & role of RNA & ribosomes in protein synthesis; activation of amino acids; initiation, elongation & termination of protein synthesis; folding & processing of polypeptides; inhibitors of protein synthesis.

PRINCIPLES OF GENE REGULATION: Regulation of gene expression in prokaryotes. Induction & repression. Lac operon. 

Suggested Reading:

1. Biochemistry, 6th edition, by L.Stryer (2006). W.H.Freeman & Co.,NY.

2. Principles of Biochemistry by Voet, Voet & Prat 3rd ed. , (2008) , John Wiley & Sons, NY

3. Lehninger: Principles of Biochemistry, 5th edition, by David L. Nelson and M.M. Cox (2008). Worth Publishers           

Paper XXVI
(IMMUNOLOGY)
                                                                                                                              Max Marks= 45









         Internal Assessment=05









         Time allowed = 3 Hrs

NOTE: Seven Questions will be set in all. Q. No 1 which will be objective/short answer type covering the entire syllabus, will be compulsory. The remaining questions will be set section wise with questions 3 from each section. The candidates will be required to attempt Q. No 1 & four others selecting 2 questions from each section. All questions will carry equal marks.

UNIT-1
INTRODUCTIOTORY IMMUNOLOGY: Components of immunity. Introduction to adaptive (cells & organs of immune system) & non- adaptive/ innate (anatomic, physiological, phagocytic & imflammatory barriers); humoral & cell- mediated immunity. Primary & secondary immune response.
ANTIGENS & ANTIBODIES: Antigens (nature of antigens; immunogens; haptens). Immunogenicity versus antigenicity. Factors influencing immunogenicity. Adjuvants. Epitopes (properties of B-cell & T-Cell epitopes). Antibody structure; physicochemical properties of different classes of immunoglobulins. T & B lymphocytes. 

UNIT-2
OTHER COMPONENTS OF IMMUNE SYSTEM: Major histocompatibility complex (MHC): location & function of MHC regions; structure of class I & II MHC molecules; role of MHCs. Compliment system: components, activation & functions. Antigen processing & presentation: a brief account of antigen processing & presentation pathways.

IMMUNOLOGICAL TECHNIQUES: Monoclonal antibodies: introduction; formation f hybrid cells, their production & applications. Antigen- antibody interactions: antibody affinity; antibody avidity ; agglutination & precipitation reactions; immonodiffusion; RIA; ELISA.

Suggested Reading: 

1. Immunology, 4th ed. by Roitt et al., Mosby Publications

2. Cellular and Molecular Immunology, 5th ed. by Abbas and Litchman (2003), Saunders Publication.   

3. Kuby Immunology, 4rd ed. by R.A. Goldsby et al, W.H. Freeman & Co.

4. Immunology: an introduction, 4th Edition by Ian R Tizard, (1995), Saunders College Publishing   

Paper- XXVII (SEQUENCE COMPARISON)

                                                                                                                     Max Marks= 45









Internal Assessment=05









Time allowed = 3 Hrs

NOTE: Seven Questions will be set in all. Q. No 1 which will be objective/short answer type covering the entire syllabus, will be compulsory. The remaining questions will be set section wise with questions 3 from each section. The candidates will be required to attempt Q. No 1 & four others selecting 2 questions from each section. All questions will carry equal marks.

UNIT-I

Making Sure you Have the Right Sequence and the Right  Methods- Choosing the right sequences, Choosing the right method.

Making a Dot Plot- Choosing the right dot –plot flavor, using Dotlet over the Internet, Doing biological analysis with a dot plot.

UNIT-II

Making local Alignments over the internet- Choosing the right local alignment flavor, Using Lalign to find the ten best local alignments, Internet the lalign output, making Global Alignments over the Internet, Using Lalign to make a Global Alignment free Pairwise Sequence Comparison over the Internet.

Suggested Reading: 
1. Teresa K. Attwood and David J. Parry-Smith, 2001.Introduction to Bioinformatics. Pearson Education Asia.

2. Lea- Micheal Claverie and Cedric Notredame, 2003, Bioinformatice: A Beginner’s Guide. Wiley- Dream Tech India Pvt. Ltd.

3. S.C.Rastogi, Namita Mendiratta and Parag Rastogi, 2002, Bioinformatics: Concepts, skills, and Applications.CBS Publishers & Distributiors.

4. Baxevanis  A., Ouelete F.B.F. (Eds), 1998, Bioinformatics : A Practical Gudie to the Analysis of  Genes and  Proteins, John Wiley and Sons, New York.

Bishop, M.J, Rawlings, C.J (Eds.), 1997, Nucleic Acid and Protein Sequence Analysis: A Practical Approach. IRL Press, Oxford.  

5. Paper- XXVIII (SEQUENCE ANALYSIS)

                                                                                                                     Max Marks= 45









Internal Assessment=05









Time allowed = 3 Hrs

NOTE: Seven Questions will be set in all. Q. No 1 which will be objective/short answer type covering the entire syllabus, will be compulsory. The remaining questions will be set section wise with questions 3 from each section. The candidates will be required to attempt Q. No 1 & four others selecting 2 questions from each section. All questions will carry equal marks.

UNIT-I

The Importance of similarity, The Most Popular Data- Mining Tool- BLAST, blasting protein sequences, Understanding  Blast output, Blasting DNA sequences.

UNIT-II

Controlling BLAST: Choosing the right parameters, controlling the sequence making, changing the blast alignment parameters, controlling the blast  output, Making Iterative BLAST with PSI-BLAST. PSI-Blasting protein sequences, avoiding  mistakes when running PSI-BLAST.

Similarity Searches for free over the internet.

Suggested Reading: 
1. Teresa K. Attwood and David J. Parry-Smith, 2001.Introduction to Bioinformatics. Pearson Education Asia.

2. Lea- Micheal Claverie and Cedric Notredame, 2003, Bioinformatice: A Beginner’s Guide. Wiley- Dream Tech India Pvt. Ltd.

3. S.C.Rastogi, Namita Mendiratta and Parag Rastogi, 2002, Bioinformatics: Concepts, skills, and Applications.CBS Publishers & Distributiors.

4. Baxevanis  A., Ouelete F.B.F. (Eds), 1998, Bioinformatics : A Practical Gudie to the Analysis of  Genes and  Proteins, John Wiley and Sons, New York.

5. Bishop, M.J, Rawlings, C.J (Eds.), 1997, Nucleic Acid and Protein Sequence Analysis: A Practical Approach. IRL Press, Oxford.  
Paper- XXIX (Software Lab-II)
Max Marks: 100
Time: 6 Hours

Programming in C++:

1. To find simple and compound interest.
2. To generate Fibo nicci series.
3. To generate Sine and Cosine Series.
4. Demonstrate function and operator overloading with suitable example.
5. Demonstrate Inheritance with suitable example.
6. Demonstrate Polymorphism using virtual functions with suitable example.
7. Demonstrate inheriting abstract classes with suitable example.
8. Demonstrate Aggregation with suitable sxample.
9. Demonstrate Exception handling with  suitable example.
10. Demonstrate use of  Templates with suitable example.
11. Demonstrate Inheritance with suitable example.
Statistical:

The following Topics are prescribed for computer based practicals.

1. Fitting of normal distribution.
2. Fitting  of  Curve by the principle of least square.
3. Karl Pearson’s Coefficient of Correlation, Rank Correlation Coefficient Test of significance based on t, Chi-Square and F.
Paper- XXX (Practical-3)
Max Marks: 100

Time: 6 Hours

1. Estimation of ascorbic acid by titrimetric method
2. Separation of  amino acids by TLC
3. Estimation of protein by biuret/ Lowry method
4. Assay of acid phosphatase activity from germinating mungbean seeds and calculation of specific activity
5. Assay of  serum alkaline phosphatase activity
6. Effect of enzyme concentration on enzyme activity
7. Effect of  Temperature on Enzyme activity
8. Determination of  achromatic point for salivary amylase
9. Estimation of nitrogen by Nessler/ micro-Kjeldahl method
10. Estimation of chlorophyll content of leave by using acetone
Suggested readings:

1. Introductory Practical Biochemistry by S.K Sawhney & R. Singh (2000), Narosa Publishers.

2. Practical Biochemistry by David Plummer(1990). Tata McGraw  Hill.

3. Bio-chemistry Methods by Sadasivem & Manicham (1996) New Age Internalional (P) Ltd.

4. Modern Experimental Biochemistry, 3rd edition, by R.Boyer(2002), Addison- Wesley Longman.

5. A Lab. Manual in Biochemistry by J.Jayaraman (1996) New Age Inernational (P) Ltd.

Paper- XXXI (Practical-4)
Max Marks: 100

Time: 6 Hours

1. Internet resources and  Pubic Databases for Bioinformatics Protein Classification Databases.
2. Use of bioinformatics mining. 

3. The basis methodological tools for comparative and phylogenetic analyses of molecular data from an evolutionary perspective.

4. Basic clustering methods that are used analysis of DNA array image data, classification of proteins, computing multiple alignments and phylogenetic tree construction.

5. The roles of computer programming to model real life biological systems.

6. The different  analysis and models, such as Monte-carlo Methods and the use of Markov chains & Hidden  Markov Models in Bioinformatics.

7. Basic genome analysis, Genome structures, Basic methodology and  principles.

8. Algorithms for primary sequences analysis: Based on string/ word searches(patterns, PROSITE, restriction sites): Based on sliding windows (hydrophobicity, transmembrane regions, coiled coil domains etc.), Based on weight matrices (profiles), Based on classical statistic methods such as determinant analysis and other multivariate techniques (codon usage, functional classification by amino acid composition, etc.) Based on graphical representations (sequences ‘logo’, chaos game representations, vector representation of sequences etc.)

9. Optimal two-way alignments using dynamic programming: Amino acid substitution matrices, Gap penalization, Optimization of the method : FASTA, Blast, Parrallelization of WS: multiple processor approaches and specialized, hardware, Dot matrices.

10. Multiple alignments: Clustering methods (UPGME, etc.), Rigorous dynamic programming, simulated annealing.

