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SATHYABAMA UNIVERSITY FACULTY OF BIO AND CHEMICAL ENGINEERING

PROGRAMME: B. TECH

BIOINFORMATICS
CURRICULUM
SEMESTER 1

SI. No COURSE CODE COURSE L T P C PAGE No.
1. SCH1101 Environmental Science and Engineering 3 0 0 3 16-17
2 SPH1101 Physics of Engineering Materials 3 0 0 3 9-10
3. SCY1101 Engineering Chemistry 3 0 0 3 12
4 SMT1101 Engineering Mathematics | / 3 1 0 4

SMT1102 Statistics 3 1 0 4
5. SCS1102 Fundamentals of Programming 3 0 0 3 18
6. SBT1101 Cell and Molecular Biology 3 0 0 3 74
PRACTICAL
7. SPH4051 Engineering Physics Lab 0 0 2 1 126
8. SCY4051 Engineering Chemistry Lab 0 0 2 1 126
9. SCS4101 Programming in C Lab 0o 0 4 2 126

TOTAL CREDITS: 23
SEMESTER-2

SI. No COURSE CODE COURSE L T P C PAGE No.
1. SHS1101 English for Science and Technology 3 0 0 3 1
2. SMT1105 Engineering Mathematics Il / 31 0 4 4

SMT1106 Engineering Mathematics Il 3 1 0 4 5
3 SBI1101 Introduction to Bioinformatics 3 0 0 3 33
4. SBT1102 Biochemistry / 3 0 0 3 75

SCY1103 Chemistry of Industrial Materials / 3 0 0 3 13

SCY1104 Bio Organic Chemistry / 3 0 0 3 14

SCY1105 Physical Chemistry 3 0 0 3 15
5. SBT1103 Microbiology 3 0 0 3 76
6. SBT1104 Genetics 3 0 0 3 77
PRACTICAL
7. SBI4051 Basic Bioinformatics Lab 0o 0 4 2 129
8. SBT4054 Biochemistry Lab 0o 0 4 2 139

TOTAL CREDITS: 23

L - LECTURE HOURS, T - TUTORIAL HOURS, P - PRACTICAL HOURS, C - CREDITS
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SATHYABAMA UNIVERSITY
SEMESTER- 3

S. No. COURSE CODE COURSE

1. SMT1201 Engineering Mathematics |1l /

SMT1202 Engineering Mathematics Il

2 SBI1201 Biomolecular Interactions

3 SCS1306 Data Base Management System

4. SBT1201 Molecular Biotechnology

5 SBI1202 Biological Sequence Analysis

6 SBI1203 Molecular Immunology and Immunoinformatics

PRACTICAL

7. SBI4052 Immunology Lab

8. SBI4053 Biological Sequence Analysis Lab
SEMESTER- 4

S. No. COURSE CODE COURSE

1 SBI1204 Introduction to Quantum Chemistry

2. SBT1207 Analytical Techniques in Biotechnology

3 SBI1205 Phylogenetic Analysis

4 SIT1201 Java Programming

5 SBI1206 Statistics and Random Models

6 SBI1207 PERL Programming

PRACTICAL

7. SBI4054 PERL Programming Lab

8. SIT4106 Java Programming Lab

9. S22PTL  Professional Training-l
SEMESTER- 5

SI. No COURSE CODE COURSE

1. SCS1313 Data Structures and Algorithms

2. SBI1301 Molecular Basis of Diseases

3 SBI1302 Nanotechnology

4, SBI1303 Molecular Modeling

5 SBI1304 Signal Transduction

6 SBI1305 Genomics and Proteomics

PRACTICAL

7. SBI4055 Molecular Modeling Lab

8. SBI4056 Molecular Biology Lab

B.E./B.Tech REGULAR
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SATHYABAMA UNIVERSITY

SI. No. COURSE CODE

1. SIT1301

2. SCS1609
3. SBI1306

4, SBI1307

5. SBI1308

6.

PRACTICAL

7. SBI4057

8. SBI4058

9 S2PT2

S. No. COURSE CODE

1. SBI1401
2. SBI1402
3.

A,

PRACTICAL

5. SBI4060
6. SBI4061
7.

S. No. COURSE CODE

1. SBI1403
2. SBA1101
3.

4 S22PROJ

B.E./B.Tech REGULAR

SEMESTER- 6

COURSE
Data Mining and Data Warehousing
Oracle and SQL
Bioinformatics Algorithm
Gene Expression and Microarray
Rational Drug Design and QSAR

Elective |

QSAR Lab

Computational Chemistry and Biology Lab

SEMESTER-7

COURSE
Introduction to Systems Biology
Quantitative Models in Biological Systems
Elective Il

Elective Il

Systems Biology Lab

Molecular Dynamics and Simulation Lab

SEMESTER- 8

COURSE

Structural Bioinformatics

Principles of Management and Professional Ethics

Elective IV

FACULTY OF BIO AND CHEMICAL ENGINEERING

L T P C
3 1 0 4
3 0 0 3
3 0 0 3
3 0 0 3
3 0 0 3
3 0 0 3
0 0 4 2
0o 0 4 2
0 0 10 5
TOTAL CREDITS:
L T P C
3 1 0 4
3 0 0 3
3 0 0 3
3 0 0 3
0 0 4 2
0o 0 4 2
TOTAL CREDITS: 17
L T P C
3 1 0 4
3 0 0 3
3 0 0 3
0 0 30 15

PAGE No.
24
25
47
48
49

132
132

28

PAGE No.
52
53

133
133

PAGE No.
54
20

TOTAL CREDITS: 25

TOTAL CREDITS FOR THE PROGRAMME: 190
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SATHYABAMA UNIVERSITY

S. No.

COURSE CODE

Group | (Elective I)

1.

> w

SBT1403
SBI1601
SBI1602
SBI1603
SIT1305
SIT1606
SIT1614

Group Il (Elective II)

1.

> w

SBI1604
SBI1605
SBI1606
SCS1307
SCS1604
SCS1610
SCS1612
SIT1615

B.E./B.Tech REGULAR

LIST OF ELECTIVES
DEPARTMENT ELECTIVES

COURSE

Concepts in Stem Cell Research

Cancer Biology and Therapeutics

Forensic Serology and DNA Profiling

Comparative Genomics
Machine Learning

Big Data

J2EE

Intracellular Network Analysis
Python

Next Generation Sequencing
Computational Intelligence
Software Architecture

C# .Net

Web Technology

Web Scripting Languages

Xiv
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FACULTY OF BIO AND CHEMICAL ENGINEERING

C PAGE No.
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3 156
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SATHYABAVIA UNIVERSITY FACULTY OF BIO AND CHEMCAL ENGINEERING

- ENVIRONMENTAL SCIENCE AND ENGINEERING L | T | P | Credits |Total Marks
(Common to ALL Branches of B.E/ B. Tech.) 31010 3 100

COURSE OBJECTIVE
To impart knowledge on the issues related to environment and to emphasize the importance of a clean
environment

UNIT 1 INTRODUCTION TO ENVIRONVENTAL STUDIES AND NATURAL RESOURCES 10Hrs.

Definition, scope and importance, need for public awareness, forest resources: use and over-exploitation,
deforestation, case studies. Timber extraction, mining, dams, floods, drought, conflicts over water, dams-benefits and
problems, mineral resources: use effects on forests and tribal people. water resources: use and over-tilization of
surface and ground water, exploitation, environmental effects of extracting and using mineral resources, case studies
food resources: world food problems, changes caused by agriculture and overgrazing, effects of modern agriculture,
fertilizer-pesticide problems, water logging, salinity, case studies. Energy resources: growing energy needs,
renewable and non renewable energy sources, use of alternate energy sources: Case studies. Land resources: land
as a resource, land degradation, man induced landslides, soil erosion and desertification, role of an individual in
conservation of natural resources, equitable use of resources for sustainable lifestyles.

UNIT 2 ECOSYSTEMS AND BIODIVERSITY 10 Hrs.

Concept of an ecosystem, structure and function of an ecosystem - producers, consumers and decormposers -
energy flow in the ecosystem, ecological succession, food chains, food webs and ecological pyramids. Introduction,
types, characteristic features, structure and function of the (a) forest ecosystem (b) grassland ecosystem (c) desert
ecosystem (d) aquatic ecosystems (ponds, streams, lakes, rivers, oceans, estuaries). Introduction to biodiversity,

defirition: genefic, species and ecosystem diversity [lbiGgeOGaphicalliEsSificationIoNInGiaVaILS GRaVETSity

5

UNIT 3 ENVIRONMENTAL POLLUTION

S
:

IT4 SOCIAL ISSUES AND THE ENVIRONIVENT

UNIT 5 HUMAN POPULATION AND THE ENVIRONIVENT

:
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SATHYABAVIA UNIVERSITY FACULTY OF BIO AND CHEMCAL ENGINEERING

.”01 PHYSICS OF ENGINEERING MATERIALS L | T | P | Credits |Total Marks
(Common to ALL Branches of B.E/ B. Tech.) 31010 3 100

COURSE OBJECTIVE

To expose the students to different classes of materials and present the fundamentals of meterials science; to
develop the understanding of the behaviour of meaterials, their properties and structures; to facilitate selection of
suitable material for particular engineering application.

UNIT 1 CHARACTERIZATION OF MATERIALS 9

3

UNIT 2 MAGNETIC MATERIALS 9Hrs

Introduction, Origin of magnetic moment - orbital, spin and nuclear magnetic moments; Bohr magneton;
Classification of magnetic materials based on spin- dia, para, ferro, antiferro and ferri- Curie temperature, Neel
temperature.; Magnetic domains- Domain theory of Ferro magnetism (Weiss theory) - Observation of domain (bitter
powder pattern), Energies involved in domain formation - magnetostatic energy, anisotropic energy, magnetostrictive
energy and domain wall energy; Hysteresis Curve -based on domain theory; Types of magnetic materials - soft and
hard megnetic materials; Magnetic bubbles - formation and propagation of magnetic bubbles-T-bar, readrite
operation.

UNIT 3 SUPERCONDUCTING MATERIALS

5

UNIT 4 OPTICAL MATERIALS

:

UNIT 5 SEMICONDUCTING MATERIALS

:

;
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SATHYABAVIA UNIVERSITY FACULTY OF BIO AND CHEMCAL ENGINEERING

.”01 ENGINEERING CHEMISTRY L | T | P | Credits Total Marks
(Common to ALL Branches of B.E/ B. Tech.) 3/]01]0 3 100

COURSE OBJECTIVES

¢ To understand the properties and various synthetic methods for the preparation of nanometerials and their
applications.

o Toknow about the quality parameters of water and methods to estimate the toxic elements and softening methods.

¢ Togive an overview about types of batteries and fuel cells, corrosion mechanisms and preventive methods.

¢ To have a basic idea about polymers and various moulding techniques.

UNIT 1 SYNTHESIS OF NANOMATERIALS 9 Hrs.

UNIT 2 WATER TECHNOLOGY 9Hrs.

UNIT 5 POLYMER CHEMISTRY

5

:
|
;
;
;

Jain P.C. and Monica Jain, Engineering Chemistry, 15th Edition Dhanpat Rai Publishing Co., 2009.

Dara S.S,, Text Book of Engineering Chemistry, S. Chand & Co, 2008.

Sheik Mideen A, Engineering Chemistry (I & I1),13th Edition, Shruthi Publishers, 2010.

Kuriakose J.C. and Ragjaram J., Chemistry in Engineering and Technology". Vol.1 & 2, 5th reprint, Tata McGraw Hill
Publishing Company (P) Ltd., 2010.

A~

5. Sharma B.K,, Engineering Chemistry, 2d Edition, Krishna Prakasam Media (P) Ltd., 2001.
6. Mars G Fontana, Corrosion Engineering, 39 Edition, Tata McGraw Hill, 2008.
7. David Linden, Thomas B Reddy, Handbook of Batteries, 4 Edition, McGraw-Hill, 2010.

END SEVESTER EXAM QUESTION PAPER PATTERN
Max. Marks : 80 Exam Duration : 3 Hrs.
PART A: 10 Questions of 2 marks each-No choice 20 Marks
PARTB: 2 Questions fromeach unit of internal choice, each carrying 12 marks. 60 Marks

(Out of 80 marks, meximum of 10% problems may be asked)

B.E./BTechREGULAR BACKTOTOP REGULATIONS 2015
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SATHYABAVIA UNIVERSITY FACULTY OF BIO AND CHEMCAL ENGINEERING

-1101 ENGINEERING MATHEMATICS - | L | T | P | Credits |Total Marks
(Common to ALL branches except BIO GROUPS) 3,1]0 4 100

COURSE OBJECTIVE

The ability to identify, reflect upon, evaluate and apply different types of information and knowledge to form
independent judgments. Analytical, logical thinking and conclusions based on quartitative information will be the
mein objective of learning this subject.

UNIT 1 MATRICES 12Hrs.

UNIT 2 GEOMETRICAL APPLICATIONS OF DIFFERENTIAL CALCULUS 13 Hrs.

UNIT 3 FUNCTIONS OF SEVERAL VARIABLES 11 Hrs.

UNIT 4 ORDINARY DIFFERENTIAL EQUATIONS 11 Hrs.

UNIT5 THREE DIMENSIONAL ANALYTICAL GEOVETRY 13Hrs.

Max. 60 Hours

TEXT / REFERENCE BOOKS

Veerarajan T, Engineering Mathematics for First Year, |1 Edition, Tata McGraw Hill Publishers, 2008.
Kandaswamy P & co., Engineering Mathemetics for First Year, IX revised edition, S.Chand & Co Pub., 2010.
Moorthy MB.K, Senthilvadivu K ,Engineering mathematics-1, Revised Edition, VRB Pub., 2010,

Arumugam S & co. Engineering Mathematics Vol , Revised Edition, SaTech Pub., 2010

Venkataraman MK., Engineering Mathematics - First Year (2 edition), National Publishing Co., 2000.
Kreyszig. E, Advanced Engineering Mathematics, 10h edition, John Wiley & Sons, Singapore, 2012.

Grewal B. S, Hgher Engineering Mathermetics, 41t Edition, Khanna Publications, Delhi,2011.

NOoO O~ WOND~

END SEMESTER EXAM QUESTION PAPER PATTERN

Max. Marks : 80 BExam Duration : 3 Hrs.
PART A : 10 questions of 2 marks each - No choice 20 Marks
PART B : 2 questions from each unit of internal choice, each carrying 12 marks 60 Marks
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SATHYABAVIA UNIVERSITY FACULTY OF BIO AND CHEMCAL ENGINEERING

STATISTICS L | T | P | Credits |Total Marks
(Common to BIO GROUPS) 3(1]0 4 100

SMT1102

COURSE OBJECTIVE

The ability to identify, reflect upon, evaluate and apply different types of information and knowledge to form
independent judgments. Analytical, logical thinking and conclusions based on quantitative information will be the
main objective of learning this subject.

UNIT 1 DESCRIPTIVE STATISTICS 13Hrs.

UNIT 2 CORRELATION AND REGRESSION 11 Hrs.

UNIT3 PERMUTATIONS AND COIVBINATIONS 12Hrs.

UNIT 4 INTRODUCTION TO PROBABILITY 11 Hrs.

UNITS5 RANDOM VARIABLES 13Hrs.

TEXT / REFERENCE BOOKS

1. John E Freund, Invin Miller & Marylees Miller Mathematical Statistics, Edition-6, Prentice Hall, 1999.

2. Irvin Miller, John E Freund, Probability and Statistics for Engineers, Prentice Hall, 1997.

3. Veerargjan T, Probability, Statistics and Random Process, 4th Edition, Tata Mcgraw Hill, 2008.

4. Murray R. Spiegel, Schaum's Outline of Theory and Problems of Probability and Statistics, McGraw Hill, 1975.
5. Vittal PR, Allied Mathematics, Margham Publications, 3¢ Edition, 2002.

END SEMESTER EXAM QUESTION PAPER PATTERN

Max. Marks: 80 Bxam Duration : 3 Hrs.
PART A : 10 questions of 2 marks each - No choice 20 Marks
PART B : 2 questions fromeach unit of internal choice, each carrying 12 marks 60 Marks

B.E./BTechREGULAR BACKTOTOP REGULATIONS 2015
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SATHYABAVIA UNIVERSITY FACULTY OF BIO AND CHEMCAL ENGINEERING

FUNDAMENTALS OF PROGRAMMING L | T | P | Credits Total Marks
Scs1102 (Common to ALL Branches of B.E/ B. Tech.)
- ' 3(01]0 3 100
COURSE OBJECTIVES
¢ To understand the basic programming concepts.
¢ To understand the concept of arrays, functions and pointers.
¢ To gain knowledge about memory management.
UNIT1 INTRODUCTION 9Hs
UNIT 2 CONTROL STRUCTURES AND FUNCTIONS 9Hs
UNIT 3 ARRAYS AND STRINGS 9Hrs.
UNIT 4 STORAGE CLASSES AND POINTERS 9Hrs
UNIT 5 MEMORY MANAGEMENT 9Hrs
Max. 45 Hours
TEXT / REFERENCE BOOKS
1. Balaguruswami. E., Programming in C, TMH Publications, 1997
2. Yashavant P. Kanetkar., Let us C, Fifth Edition, .2013
3. Goattfried , Programming with C, Schaums Qutline Series, TMH publications, 1997
4. Mahapatra, Thinking in C, PHI publications,2nd Edition, 1998.
5. Subburgj . R, “Programming in C”, Vikas Publishing, First Edition, 2000

END SEMESTER EXAM QUESTION PAPER PATTERN

Max. Marks : 80 Exam Duration : 3 Hrs.
PART A : 10 questions of 2 marks each - No choice 20 Marks
PART B : 2 questions from each unit of internal choice, each carrying 12 marks 60 Marks

B.E /BTech REGULAR BACKTOTOP REGULATIONS 2015
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SATHYABAMA UNIVERSITY FACULTY OF BIO AND CHEMCAL ENGINEERING

SBT1101 CELL AND MOLECULAR BIOLOGY '3- I E C’e3°"ts T°ta:(;‘:')ark5

COURSE OBJECTIVES

¢ Prerequisite-Basic knowledge in Life sciences. At the end of the course, the students would have gained
extensive knowledge in cell structure, functions, cell signaling pathways and transfer across mermbranes in cells.

e The course aims to develop skills of the students in the area of Molecular biology. This will be necessary for
studies of genetic material and also a prerequisite for other biology efc.,

IT 1 AND DIVI 11

11 Hrs.

UNIT 3 CELL RECEPTORS AND CELL SIGNALING 9 Hrs.
IT4 REPLICATI 7
IT E RE \l 7
Max. 45 Hours
TEXT / REFERENCE BOOKS
1. Ajoy Paul, Atext Book of Cell and Mdlecular Biology, Books and Allied Publishers 2007.
2. Damell J Lodish,H. Baltimore, Molecular cell biology, Free Man,1990.
3. David Freifelder, Molecular Biology- 2 ™ Edition, Narosa publishing house, 1998.
4. De Roberties and De Roberties.JR Cell and Molecular Bidlogy- Bl publishions ,1987.
5. Stryer, L., Biochemsitry, 4th Edition, W.H. Freeman & Co., 2000.
END SEMESTER EXAMINATION QUESTION PAPER PATTERN
Max. Marks : 80 BExam Duration : 3 Hrs.
PART A : 10 questions of 2 marks each - No choice 20 Marks
PART B : 2 questions from each unit of internal choice; each carrying 12 marks 60 Marks

B.E./BTechREGULAR BACKTOTOP REGULATIONS 2015
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SATHYABAVIA UNIVERSITY FACULTY OF BIO AND CHEMCAL ENGINEERING

SPH4051 ENGINEERING PHYSICS LAB LT P | Credits | Total Marks
(Common for all branches of B.E/B.Tech) 0 0 2 1 50
SUGGESTED LIST OF EXPERIMENTS

SCY4051 ENGINEERING CHEMISTRY LAB T P | Credits | Total Marks
(Common for all branches of B.E/B.Tech) 0 0 2 1 50
SUGGESTED LIST OF EXPERIVENTS

—
o

Credits | Total Marks
2 100

(2]
(9]
wn
F-N
jury
o
=g

PROGRAMMING IN C LAB

0

o
'S

SUGGESTED LIST OF EXPERIMENTS
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SATHYABAVIA UNIVERSITY FACULTY OF BIO AND CHEMCAL ENGINEERING

ENGINEERING MATHEMATICS - I L | T | P | Credits Total Marks
SMT1106
(Common to BIO Groups) 3,110 4 100
COURSE OBJECTIVE
The ability to identify, reflect upon, evaluate and apply different types of information and knowledge to form
independent judgments.

‘i

UNIT 2 DIFFERENTIAL CALCULUS 11 Hrs.

13 Hrs.

E
:

UNIT3

UNIT4 VECTOR CALCULUS 12Hrs.

UNIT 5 THEORY OF SAVPLING AND TESTING OF HYPOTHESIS 12Hrs.

Max. 60 Hours

TEXT / REFERENCE BOOKS

Vittal P R, Allied Mathemetics, Margham Publications, 3¢ Edition, 2002

Venkataraman M K., Engineering Mathematics - First Year, 2 Edition, National Publishing Co., Chennai, 2000.

Frank Ayres and NBSP Hlliot Mendelson, Schaum’s Qutline of Theory and Problems of Differential and Integral Calculus,
Tata McGraw Hill, 1990.

Narayanan S., Manicavachagom Pillay T.K,, Ramanaiah G., Advanced Mathematics for Engineering students, Volume |, 2
Edition,S.Viswanathan Printers and Publishers, 1992

Kreyszig.E, Advanced Engineering Mathemetics, 8 Edition, John Wiley & Sons, Singapore, 2001.

e w N~

o1

END SEMESTER EXAM QUESTION PAPER PATTERN

Max. Marks : 80 Exam Duration : 3 Hrs.
PART A : 10 questions of 2 marks each - No choice 20 Marks
PART B : 2 questions from each unit of internal choice, each carrying 12 marks 60 Marks

B.E /BTech REGULAR BACKTOTOP REGULATIONS 2015
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SATHYABAMA UNIVERSITY FACULTY OF BIO AND CHEMCAL ENGINEERING

SBI1101 | INTRODUCTION TO BIOINFORMATICS '3: I g cre:fits T°ta1'ggarks

COURSE OBJECTIVE
¢ To enable the students to understand the tools used in Bioinformatics & how to use them. This will facilitate the
students to undertake projects in modern biology.

TEXT / REFERENCE BOOKS

Des Hggins and Willie Taylor, Bioinformatics sequence structures and databases, by Oxford University press, 1st ed., 2000.
Atwood, Paey Smith, Introduction to bicinformatics, Woodhead Publisher Ltd., 2001.

Arthur M.Lesk, Introduction to bioinformatics, Oxford University Press, 2002.

David W. Mount, Bioinformatics: Sequences and genome analyses, Cold Spring Harbor Laboratory press, 2000.

Westhead, Parish and Twyman, Instant notes: Bicinformatics, 2003.

R~ Ln =

END SEMESTER EXAMINATION QUESTION PAPER PATTERN
Max. Marks : 80 Bxamduration : 3 Hrs.
PART A: 10 questions of 2 marks each - No choice 20 Marks
PARTB: 2 questions fromeach unit of internal choice; each carrying 12 marks 60 Marks

B.E./BTechREGULAR BACKTOTOP REGULATIONS 2015




SATHYABAMA UNIVERSITY FACULTY OF BIO AND CHEMCAL ENGINEERING

SBT1102 BIOCHEMISTRY

L | T | P | Credits | Total Marks
0|0 3 100

COURSE OBJECTIVE
¢ Togive aninsight into the chemical aspects of biological macromolecules and their importance

UNIT 1 CARBOHYDRATES 9

]

UNIT 2 AVINOACIDS AND PROTEINS 9

%

UNIT3 UPIDS 9

&

UNIT 4 NUCLEIC ACIDS 9

]

UNIT5 VITAMINS AND MINERALS 9

]

Max. 45 Hours

TEXT / REFERENCE BOOKS

1. Lehninger, Nelson and Cox, Prindples of Biochemistry, W.H Freeman, 4t Edition, 2005

2. Donald Voet, Judith Voet and Charlotte Pratt, Principles of Biochemistry, John Wiley and Sons, 2008

3. Pamela C.Champe, Richard A Harvey and Denise R Ferrier, Biochemistry, Lippincott’s lllustrated reviews, 4t edition, 2007
4. Stryer, L, Biochemsitry, 4th Edition, W.H. Freeman & Co., 2000.

END SEMESTER EXAMINATION QUESTION PAPER PATTERN

Max. Marks : 80 Bxam Duration : 3 Hrs.
PART A : 10 questions of 2 marks each - No choice 20 Marks
PART B : 2 questions fromeach unit of internal choice; each carrying 12 marks 60 Marks
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SATHYABAVIA UNIVERSITY FACULTY OF BIO AND CHEMCAL ENGINEERING

SCY1103 CHEMISTRY OF INDUSTRIAL MATERIALS '5 ; z C’e;'its T°‘a1' (ma"‘s

COURSE OBJECTIVES

o To knowthe different types of coal, their analysis and gaseous fuels.

¢ To have a basic understanding about terms related to phase rule and its applications to various systerrs.

¢ To understand the requirements, classification of explosives and propellants used in aerospace industries.

¢ To provide an idea about lubrication mechanisms, properties and to leam the science of composites and abrasives.

UNIT 1 FUELS 9 Hrs.

PHASE EQUILIBRIA

TEXT/REFERENCE BOOKS

Jain P. C., and Monica Jain, Engineering Chemistry, 15h Edition, Dhanpat Rai Publishing Co., 2009.

Sheik Mideen A., Engineering Cheristry (I & II), 13h Edition, Shruthi Publishers, 2010.

Dara.S.S., Text Book of Engineering Chemistry, S.Chand & Co, 2009.

Kuriakose J. C., and Rajaram. J, Chemistry in Engineering and Technology, Vol.1 & 2, Tata McGraw Hill Publishing
Company (P) Lid., 2009.

Eal SN\

5. Puri Br.,, Sharma Lr., Madhan S Pathania, Principles of Physical Chemistry, 41t Edition, Vishal Publishing Co., 2004.
6. Uppa MM, Engineering Chemistry, 6 Edition, Khanna Publishers, 2006.
7. Agarwal O.P., Engineering Chemistry, 3¢ Edition, Khanna Pubishers., 2003.

END SEIVESTER EXAM QUESTION PAPER PATTERN
Max. Marks : 80 Exam Duration : 3 Hrs.
PART A: 10 Questions of 2 marks each-No choice 20 Marks
PARTB: 2 Questions fromeach unit of internal choice, each carrying 12 marks. 60 Marks

(Out of 80 marks, maximum of 10% problerms may be asked)

B.E /BTech REGULAR BACKTOTOP REGULATIONS 2015



Dan


Dan


Dan


Dan


Dan



SATHYABAVIA UNIVERSITY FACULTY OF BIO AND CHEMCAL ENGINEERING

L | T/| P | Credits [Total Marks
3(0]0 3 100

SCY1104 BIO ORGANIC CHEMISTRY

COURSE OBJECTIVES

e To understand the fundamentals of dlassification, synthesis, properties and structural elucidation of
carbohydrates, amino acids and proteins.

¢ To knowthe dlassification and properties of lipids and enzymes.

¢ To have overall idea about the structure and biological aspects of steroids, hormones, vitamins and nucleic acids.

UNIT 1 CARBOHYDRATES 9 Hrs.

UNIT3 LIPIDS AND ENZYMES 9Hrs.

STEROIDS, HORMONES AND VITAVINS 9 Hrs.

UNIT 5 NUCLEIC ACIDS

Max. 45 HOURS
TEXT / REFERENCE BOOKS

1. JainJ. I, Nitin Jain, Sunjay Jain, Fundamentals of Biochemistry, 6" Edition, S. Chand and Sons, 2013.
2. David L Nelson, Michael M Cox, Lehninger Principles of Biocheristry, 6 Edition, W. H. Freeman, 2013.
3. Gurdeep R Chatwal, Organic Chemistry of Natural Products Vol Il , 2 Revised Edition, Himalaya Publishing House, 1986.
4. Tewari KS., Vishnoi NK and Mehratra S.N., A Text Book of Organic Chemistry, 2 Revised Edition, Vikas Publications, 2004.
5. Rastogi S.C., Bochemistry, 6" Reprint, Tata McGraw Hill Publishing Lirmited, 2007.
6. Styer L, Biochemistry, . 4 Edition, W.H. Freeman & Co, 1995.
END SEMESTER EXAM QUESTION PAPER PATTERN
Max. Marks : 80 Bxam Duration : 3 Hrs.
PART A: 10 Questions of 2 marks each-No choice 20 Marks
PARTB: 2 Questions fromeach unit of internal choice, each carrying 12 marks. 60 Marks

5

(Out of 80 marks, maximum of 10% problems may be asked)
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SATHYABAVIA UNIVERSITY FACULTY OF BIO AND CHEMCAL ENGINEERING

SCY1105 PHYSICAL CHEMISTRY L | T | P | Credits [Total Marks
3/0]0 3 100
COURSE OBJECTIVES
¢ To understand the fundamentals related to the phase diagrams and their applications.
¢ To know about the types and properties of solutions.
¢ To expose the students for various separation techniques for the purification of compounds.
¢ To provide an idea about the chemical kinetics in terms of order, molecularity and their derivations involved.
¢ Togive an overview about the advanced electrochermical applications.

UNIT1 PHASE RULE 9Hrs.

UNIT2 SOLUTIONS 9Hrs.

UNIT3 SEPARATION TECHNIQUES 9Hrs.

UNIT 4 CHEMCAL KINETICS 9Hrs.

UNIT 5 ADVANCED ELECTROCHEMSTRY

Max. 45 HOURS

5

TEXT / REFERENCE BOOKS

Puri B.R,, Sharma L R., Madan. S.Pathania, Principles of Physical Chemistry, 41st Ediition , Vishal Publishing co., 2004.
Keith J. Laidler, Chemical Kinetics, Third Edition, Pearson education limited, 2004.

Atkins P. W., Physical Chenristry, 6" edition, Oxford University press, 1998.

Barrow G. M, Physical Chemistry, 5t edition, McGraw-Hill, 1988.

Glasstone S., A Text book of Physical Chemistry, Macmillan Ltd, 1976.

Jayakumar V., Engineering Metallurgy, ARS publications, 2012,

END SEMESTER EXAM QUESTION PAPER PATTERN

SOk wWN =

Max. Marks : 80 Exam Duration : 3 Hrs.
PART A: 10 Questions of 2 marks each-No choice 20 Marks
PARTB: 2 CQuestions fromeach unit of internal choice, each carrying 12 marks. 60 Marks

(Out of 80 marks, maximum of 10% problems may be asked)
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SATHYABAMA UNIVERSITY FACULTY OF BIO AND CHEMCAL ENGINEERING

L | T | P | Credits | Total Marks

SBT1103 MICROBIOLOGY 37010 3 100

COURSE OBJECTIVES

¢ To enable students to learn about the principles of Microbiology to emphasize structure and biochemical aspects
of various micro organisims.

¢ To knowthe contral and preventive measures of microbial infections and environmental pollutions.

UNIT 1 INTRODUCTION TO MICROBIOLOGY 11 Hrs.

UNIT 2 MCROBIAL STRUCTURE AND REPRODUCTION 9Hs

UNIT 3 MICROBIAL GROWTH AND PHYSIOLOGY 7 Hrs.

UNIT4 CONTROL OF MCROORGANISMS 9

]

UNIT5 APPLICATIONS OF MICROBIOLOGY 9Hrs.

Max. 45 Hours.

TEXT / REFERENCE BOOKS

1. Pelczar, Jr EC.S Chan and noel RKrieg, Microbiology, 5th edition Tata McGrawHill -2006

2. Joanne M. Willey, Linda Sherwood, Christopher J. Woalverton, Prescott’s Microbiology, 8th Edition, McGraw-Hill Higher
Education, 2008

3. Jawetz, Melnick and Adelberg’s Medical Microbiology . McGraw-Hill Medical, 2007

4. University of South Carolina Schod of Medicine (http:/pathmicro.med.sc.eduwbook/bact-sta.htm)

END SEMESTER EXAMINATION QUESTION PAPER PATTERN

Max Marks : 80 Bxam Duration : 3 Hrs.
PART A : 10 questions of 2 marks each - No choice 20 Marks
PART B : 2 questions from each unit of internal choice; each carrying 12 marks 60 Marks
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SATHYABAMA UNIVERSITY FACULTY OF BIO AND CHEMCAL ENGINEERING

SBT1104 GENETICS

L | T | P | Credits | Total Marks
3/01|0 3 100

COURSE OBJECTIVES

¢ To introduce a fascinating and controversial area of contermporary science, this course presents basic terms,
principles, and research methods used in the study of genetics.

e To learn about the transmission, distribution, arrangement, and alteration of genetic information and how it
functions and is maintained in populations.

UNIT 1 MENDELIAN PRINCIPLE

i

UNIT 2

§

UNIT3 GENETIC MATERIAL AND MUTATION

;

UNIT 4 BACTERIAL GENETICS

;

UNIT5 HUMAN GENETICS

;

]

TEXT / REFERENCE BOOKS

David Friefelder, Molecular Genetics, Narosa publishing house, India, 2006.

Kavita B Ahluwalia, Genetics, New age intemational publishers, India. 2008.

Gardner, E.J, Simmons, Snustad, Principles of Genetics, 8th Edition John Wiby & Sons Itd, 1991.
Griffith, Fundamentals of Genetics analysis, 7th Edition, W.H. Freeman & Company, Newyork, 2000.
Robert Tamarin, Principles of Genetics, 7 Edition, Tata McGraw-Hill Edition, New York.2002.
Molecular Biology of Genes - Watson, 7t Edition, Benjamin Cummings, 2013

oA~ wN -

END SEMESTER EXAMINATION QUESTION PAPER PATTERN

Max. Marks : 80 BExam Duration : 3 Hrs.
PART A : 10 questions of 2 marks each - No choice 20 Marks
PART B : 2 questions from each unit of internal choice; each carrying 12 marks 60 Marks

B.E./BTechREGULAR BACKTOTOP REGULATIONS 2015



Dan


Dan


Dan


Dan


Dan



SATHYABAMA UNIVERSITY FACULTY OF BIO AND CHEMCAL ENGINEERING

SBI4051 BASIC BIOINFORMATICS LAB

L T|P Credits | Total Marks
04 2 100

SUGGESTED LIST OF EXPERIVENTS

© O N®DOTA N~

EE—
- O

-

Credits | Total Marks

SBI4052 IMMUNOLOGY LAB 5 100

T
0

INSE.]

o

SUGGESTED LIST OF EXPERIMENTS

©oONOOA~WN -~
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FACULTY OF BIO AND CHEMCAL ENGINEERING

SATHYABAMA UNIVERSITY
SBT4053 | MICROBIOLOGY & BIOCHEMISTRY LAB T|P |Credits | Total Marks
04 2 100
SUGGESTED LIST OF EXPERIVENTS
Microbidlogy Lab
1. Study and Handling of Mcroscope:
2. Laboratory rules and regulations
3. Staining Procedures
a).  Smear preparation
b). Sinple staining
©). Grams staining
d). Capsule staining
4. Sterilization procedures and preperation of solid and liquid media
5. Streak plate method
6. Decimal dilution method
7. Spread plate method
8. Pour plate method
9. Antibiotic Sensitivity test
Biochemistry Lab
1. Estimation of Protein by Lowry’s Method
2. Preparation of casein frommilk
3. Preparation of Aspirin from salicylate
4. Amino acid Analysis
5. Carbohydrate Analysis
L T Credits | Total Marks
SBT4054 BIOCHEMISTRY LAB - , o
SUGGESTED LIST OF EXPERIVENTS
1. Units, Volume and weight measuremmertts, concentration units,
2. pHmeasurement & calibration of pH meter
3. Preparation of buffers
4. Working principle and standardization of colorimeter
5. Working principle of centrifuge
6. Qualitative analysis of Carbohydrates
7. Qualitative analysis of amino acids
8. Titrimetric estimation of Ascorbic acid
9. Quantitative estirmation of Protein by Lowry’s method
10.  Quantitative estimation of Urea by DAM method
1. Deternination of saponification nunmber
REGULATIONS 2015
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SATHYABAVIA UNIVERSITY FACULTY OF BIO AND CHEMCAL ENGINEERING

ENGINEERING MATHEMATICS - Il L | T | P | Credits [Total Marks
SMT1202 (Common to BIOTECHNOLOGY, 31110 4 100
BIOINFORMATICS and BIOMEDICAL)

COURSE OBJECTIVE

The ability to identify, reflect upon, evaluate and apply different types of information and knowledge to form
independent judgments. Analytical, logical thinking and conclusions based on quantitative information will be the
mein objective of learning this subject.

UNIT 1 ORDINARY DIFFERENTIAL EQUATIONS 12 Hrs.

UNIT 2 PARTIAL DIFFERENTIAL EQUATIONS 13 Hrs.

UNIT 3 INTERPOLATION AND NUMERICAL SOLUTIONS OF ALGEBRAIC AND 11 Hrs.
TRANSCENDENTAL LINEAR EQUATIONS

UNIT 4 NUMERICAL SOLUTION OF ORDINARY DIFFERENTIAL EQUATIONS 12 Hrs.

UNIT 5 NUMERICAL SOLUTION OF PARTIAL DIFFERENTIAL EQUATIONS 12 Hrs.

Max. 60 Hours

TEXT / REFERENCE BOOKS

1. Veerarajan T., Engineering Mathermatics, Tata MoGraw Hill Publishing Co., New Delhi, 1999.

2. Kandasamy P, Thilagavathy K., Engineering Methematics, Volumes 11 &Il (4th revised edition), S. Chand & Co., New Delhi,
2001.

3. T. Veerargjan, Probability, Statistics and Random Process, 4th Ecition, Tata McGraw Hil,2008.

4. Irivin Miller John E Freund, Probability and Statistics for Engineers, Prentioe Hall, 1977.

5. Grewal B.S,, Higher Engineering Mathematics, 35th Edition, Khanna Publishers, Dethi, 2000.

END SEMESTER EXAM QUESTION PAPER PATTERN

Max. Marks : 80 Bxam Duration : 3 Hrs.
Part A : 10 questions of 2 marks each - No choice 20 Marks
Part B : 2 questions from each unit of internal choice, each carrying 12 marks 60 Marks
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SATHYABAMA UNIVERSITY FACULTY OF BIO AND CHEMCAL ENGINEERING

SBI1201 BIOMOLECULAR INTERACTIONS

L | T | P | Credits | Total Marks
3(]0|0 3 100

COURSE OBJECTIVE
¢ To ensure the students have a strong knowledge in structures and the nature of the functional groups of
biormolecules involved in biological reactions.

UNIT 1 ENZYME KINETICS 9Hrs

Kinetics of enzyme catalyzed reaction, Enzyme kinetics: derivation of Michealis Menton equation, Line
Weaver Burk plot, Factors influencing enzyme aclivity, Inhibitor kinetics (Competitive, Non-conpetitive and
Uncormpetitive). Mechanism of enzyme action - active site definition. Lock and Key hypothesis, Induced fit
hypathesis, Allosteric enzymes, Feed-back inhibition.

UNIT 2 CHEMCAL BONDING 9Hrs.

Chemical bonding - Nontbonding Interactions - Hectrovalent bond, stability of Bectrovalent bond -
Conformational features - Bond shapes; hytridization - Molecular geometry, Partial ionic character, Co-ordination,
Vanderwaals forces, Metallic bond. Theory of Atomic & Molecular orbitals - linear combination of atorric orbitals -
Quantitative treatment of valency, bond theory, Resonance Structures.

UNIT 9 Hrs.
n n SI n, Planarity of the g;,o' ide bond Definition: D w and 1. End protected alanine:
model ances. Special cases: proline, glycine and preproline. Allowed versus preferreo

lllil.illl-lmmw depen .m.wmr:mwmm:nmr*m.m:mm an

ap. Viain chain and side chain conformations: dependency / correlation. Distribution o m ues observed in
|one|n ur&e De -u o e o?’:i Ramacha 'an aP: reasons. ‘ aran

UNIT 4 TRANSITION METAL COMPLEXES 9Hs
Transition Metal Complexes and their interaction with nucleic acids -Structures of Nucleic acids, Interactions

of Metal complexes with Nucleic Acids - Fundamental Reactions with Nucleic Acids - Nuclease Activity of Classical

TRIS (Phenanthroline), Applications of Nuclease Activity of Metal complexes, Nucleic Acid Interactions in Nature.

UNIT5 MACROMOLECULAR INTERACTIONS 9 Hrs.
: ein- [

Max. 45 Hours

TEXT / REFERENCE BOOKS

1. Kuhn Hans, Férsteriing Horst-Dieter and Waldeck David H, Priniples of Physical Chermistry, 2 Ed., Wiley(2009).

2. Atkins PW and de Paula Julio, Physical Cheristry, Oxford University Press, 8 Ed., (Indian Student Ecition) (2009).
3. Silbey Robert J, Alberty Robert A, Bawend Moungi G., Physical Chemistry, (4 Ed.), Wiley (2006).

END SEMESTER EXAMINATION QUESTION PAPER PATTERN

Max. Marks : 80 Bamduration : 3 Hrs.
PART A : 10 questions of 2 marks each - No choice 20 Marks
PART B : 2 questions from each unit of internal choice; each carrying 12 marks 60 Marks

B.E /BTechREGULAR BACKTOTOP REGULATIONS 2015




SATHYABAVIA UNIVERSITY FACULTY OF BIO AND CHEMCAL ENGINEERING

-
—
o

Credits | Total Marks
0|0 3 100

SCS1306 DATABASE MANAGEMENT SYSTEM

COURSE OBJECTIVES

Design of database for any given problem

Design Logical Database Schema and Mapping it to implementation level schema through Database Language
Features.

Understand the practical problems of Concurrency control and its solutions Gain knowledge about failure and
Recovery mechanisms

UNIT 1 INTRODUCTION TO DATABASES 9Hrs.

UNIT 2 DATABASE DESIGN 9Hrs.

UNIT3  QUERY PROCESSING 9Hs
Algorithirs for Query Processing and Oplimization - Introduction to Transaction Processing Concepts and
‘Theory - Gonourrency control techniues.

UNIT 4 RECOVERY AND SECURITY 9 Hrs.
Datebase Recovery Techniques - Database Security - Distributed datebases and Client-Server Architecture
UNIT5 OBJECT DATABASE 9Hrs.

Gonoepts for Object Database - Enhanced Data Models for Advanced Application Emerging Datebase
Technologies and Application

Max. 45 Hours
TEXT / REFERENCE BOOKS
1. Blmasrl & Navathe - Fundamentals of Database Systerns - 3 Edition, 2" Reprint, Addison Wesley, 2000
2. Abraham Silberschatz, Henry.F.Korth and S. Sudharshan “Database System Concepts”, 4 Exdition, 2002.
3 C.J.Date, “Introduction to database systems”, Addison Wesley, 7ih Edition, 2001.
4 Jan L Harrington, “Object oriented database design”, Harcourt India private limited 2000.
END SEMESTER EXAM QUESTION PAPER PATTERN

Max. Marks : 80 Exam Duration : 3 Hrs.
PART A : 10 questions of 2 marks each- No choice 20 Marks
PART B : 2 questions from each unit of internal choice, each carrying 12 marks 60 Marks

B.E /BTech REGULAR BACKTOTOP REGULATIONS 2015
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SATHYABAMA UNIVERSITY FACULTY OF BIO AND CHEMCAL ENGINEERING

SBT1201 MOLECULAR BIOTECHNOLOGY '3- I E c’e3°"ts T°ta:(;‘:')ark5

COURSE OBJECTIVE
¢ The course introduces the basic concepts of cloning and its application in various fields of biotechnology.

UNIT 1 INTRODUCTION OHs

UNIT 3 GENE TRANSFER TECHNOLOGY 9Hs

UNIT 4 SELECTION & SCREENING OF RECOVBINANTS 9Hs

UNIT5 APPLICATIONS OF rDNA TECHNOLOGY 9Hs

:
% ‘
;

:

:

1. Primrose SB and R. Twyman Prindples Of Gene Manipulation & Geneomics ,Blackwell Science Publications, 2006.

2. Principles of Genome Analysis and Genomics by S.B.Primrose and RM Twyman, Third Ediition (Blackwell Publishing), 2003.

3. Ansubel AV, Brent R, Kingston RE, Moore DD, Current Protocols In Molecular Biology, Greene Publishing Associates, NY,
1988.

Berger S, Kimmer AR Methods In Enzymology, Vol 152, Acaderric Press, 1987.

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

US FDA guidelines on the genetically modified organisms

S

END SEMESTER EXAMINATION QUESTION PAPER PATTERN

Max. Marks : 80 Bxam Duration : 3 Hrs.
PART A : 10 questions of 2 marks each - No choice 20 Marks
PART B : 2 questions fromeach unit of internal choice; each carrying 12 marks 60 Marks
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SATHYABAMA UNIVERSITY FACULTY OF BIO AND CHEMCAL ENGINEERING

SBI1202 | BIOLOGICAL SEQUENCE ANALYSIS |L| T | P |Credits | Total Marks

3/0/0 3 100
COURSE OBJECTIVE
¢ Enables the student to understand the nature of sequence and ways of analysis to get maximum alignment.
UNIT 1 PAIRWMSE ALIGNVENT 9 Hrs.

Introduction to sequence similarity, Dot matrix sequence comparison , Pairwise alignment techniques - Global
alignment, Local alignment methods, Dynarmic programming Algorithm of Pairwise alignment, Measures of sequence
alignment - Scoring schemes - Log odds scoring system - PAM and BLOSUM substitution matrices, Gap penalty,
Exercises.

UNIT 2 MULTIPLE SEQUENCE ALIGNVENT 9Hrs.

Multiple sequence alignment - Goals of multiple sequence alignment, progressive methods, Iterative methods,
Hdden Markov Models in multiple sequence alignment. Specific scoring matrices, Tools for multiple sequence
alignment - CLUSTAL W, PILEUP

UNIT 3 DATABASES SEQUENCE SIMLARITY 9 Hrs.
Heuristic algorithms - FASTA and BLAST, Gapped BLAST & PSI BLAST, PHI-BLAST, E-value - Significance
of sequence alignment.

UNIT 4 PREDICTIVE METHODS ON PROTEIN SEQUENCES 9Hrs

Predictive methods: Different secondary structure prediction methods - Chou fasman method, GOR methaod,
Algorithm behind the methods - Tools used for secondary structure prediction - Prediction methods using Protein
sequences - PRPSEARCH, MOWSE, TGREASE, SAPS, BLOCKS, nnpredict, PredictProtein, PREDATOR,
PSIPRED, JPRED, SOPVA

UNIT5 PREDICTIVE METHODS ON NUCLEIC ACID SEQUENCES 9 Hrs.
Prediction methods using DNA sequences - Michael Zhan's Exon Flnderi Gene scan} %, Genie: Gene
finder, Gene . Predictive methods using protein sequences- Prediction ure-
sequenoe%%%lsi.
Max. 45 Hours
TEXT / REFERENCE BOOKS

1. Durbin R, Eddy S, Krogh A& Mitchison G.,Bidogica Sequence Analysis: Probabilistic Models of Proteins & Nudeic
Acids,Cambridge University Press, 1999.

2. Des Hggins, William Taylor.Bioinformatics Sequence Structure & Data Banks. A practical approach. 2010

3. Gusfield D., Algorithms on Strings, Trees & Sequences: Computer Science & Computational Biology, Cambridge University
Press,1997.

4. Stephen Misener & Stephen A Krawetz. Bioinformatics methods and protocols. Humana Press. 2000.

Pevzner P., Computational Molecular Biology: An Algorithmic Approach, MIT Press, 2000.

6. Setubal J. & Meidanis J., Introduction to Computational Molecular Biology, PWS Publishing Company, 1997.

END SEMESTER EXAMINATION QUESTION PAPER PATTERN

o

Max. Marks : 80 Exam Duration : 3 Hrs.
PART A : 10 questions of 2 marks each - No choice 20 Marks
PART B : 2 questions fromeach unit of internal choice; each carrying 12 marks 60 Marks

BE./B.Tech REGULAR BACKTOTOP REGULATIONS 2015




SATHYABAMA UNIVERSITY FACULTY OF BIO AND CHEMCAL ENGINEERING

SBI1203 MOLECULAR IMMUNOLOGY AND L | T | P | Credits | Total Marks
IMMUNOINFORMATICS 3(0/lo0 3 100

COURSE OBJECTIVE
To enable the student to learn the mechanism by which a human body interacts with a pathogenic microbe &
the process of elimination.

TEXT / REFERENCE BOOKS

Raitt, I. M. Essential Immunology, 8thEdn. Backwell science, 1977

Raitt .M. Immunology, 3rdEdn. Blackwell science, 1977

Stities, Fudenberg, Basic and immunology, 5ht Edn. Lange Medical Publication. USA, 1984

Weir, D.M, Immundlogy, 5thEdn. Longman Singapore Pub. 1983

Bowry, T.R, Immunology Simplified, ELBS. 1984

Janis Kuby: Immundogy, W.H. Freeman & company, N. Y. 2ndEdn 1992

P. M Lydyard. A Whelan and M. W. Fanger. Instant notes in Immunology. Viva Books Puvt. Ltd New Delhi. 2000

END SEMESTER EXAMINATION QUESTION PAPER PATTERN

NOoO o~ ND S

Max. Marks : 80 Bxam Duration : 3 Hrs.
PART A : 10 questions of 2 marks each - No choice 20 Marks
PART B : 2 questions fromeach unit of internal choice; each carrying 12 marks 60 Marks

B.E./BTechREGULAR BACKTOTOP REGULATIONS 2015




SATHYABAMA UNIVERSITY FACULTY OF BIO AND CHEMCAL ENGINEERING

SBI4051 BASIC BIOINFORMATICS LAB

L T|P Credits | Total Marks
04 2 100

SUGGESTED LIST OF EXPERIVENTS

© O N®DOTA N~

EE—
- O

-

Credits | Total Marks

SBI4052 IMMUNOLOGY LAB 5 100

T
0

INSE.]

o

SUGGESTED LIST OF EXPERIMENTS
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SATHYABAMA UNIVERSITY

FACULTY OF BIO AND CHEMCAL ENGINEERING

SBI4053

BIOLOGICAL SEQUENCE ANALYSIS LAB

L
0

T|P Credits | Total Marks
04 2 100

1.

10.

SUGGESTED LIST OF EXPERIMENTS

Database Searching and Retrieval
Reference Searching

i. Fetch

i.  LookUp

Sequence Searching

i. BLAST

i. FastA

Importing and Exporting

i.  Reformat

Pairnise Cormparison

i. Gep

i. BestFit

ii. ~ FrameAlign

iv.  Compare

v DotPlot

Muiltiple Sequence Conparison

i. PileUp

i.  Seglab Editor

ii.  HmmerBuild

v HmmerCalibrate

Gene Finding and Pattern Recognition
i.  Genefinder

i.  Motifs

i. ~ FndPatterns

Mepping

i. Map

i.  Restriction Mapping

ii.  Vector mapping (Vector contamination)
Primer Selection

i. Prime

DNA / RNA Secondary Structure Evolution
i. Mrold

i. PlotFold

BE /BTech REGULAR BACKTOTOP
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SATHYABAMA UNIVERSITY FACULTY OF BIO AND CHEMCAL ENGINEERING

SBI1204 INTRODUCTION TO QUANTUM L | T | P | Credits | Total Marks
CHEMISTRY 31010 3 100

COURSE OBJECTIVE
o Enables the student to understand the concept of chemical bonding and reactivity with the theoretical basis for

optical spectroscopy.

UNIT 1 INTRODUCTION 9 Hrs.

UNIT 2 QUANTITATIVE PROPERTIES

“

UNIT 4 SCHRODINGER WAVE FUNCTION - PARTICLE IN A BOX

UNITS5 SCHRODINGER WAVE FUNCTION - HYDROGEN ATOM

:
% 1
:

:

:

1. M Satake, Y. Mdo, H. Yasuhisa, S. Taguchi, M.S.Sethi, S.Algbal, Introduction to quantum chemistry - Discovery Publishing
House, New Delhi, 2003.

2. AK Chandra, Introductory Quantum Chemistry- Tata McGraw Hill, New Delhi, 2001.

3. S.P.Singh, MK Bagde, Quantum Mechanics - S. Chand and Co, New Delhi, 1983,

4. RKPrasad, Quantum chemistry New Age Science, 2006.

5. Manas Chanda, Quantum mechanics Tata McGraw Hill, 2006.

END SEMESTER EXAMINATION QUESTION PAPER PATTERN

Max. Marks : 80 Exam Duration : 3 Hrs.
PART A : 10 questions of 2 marks each - No choice 20 Marks
PART B : 2 questions fromeach unit of internal choice; each carrying 12 marks 60 Marks

B.E /BTechREGULAR BACKTOTOP REGULATIONS 2015
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SATHYABAMA UNIVERSITY FACULTY OF BIO AND CHEMCAL ENGINEERING

SBT1207 ANALYTICAL TECHNIQUES L | T | P | Credits | Total Marks
IN BIOTECHNOLOGY 3/0]0 3 100

COURSE OBJECTIVE
e To give an insight into the working principles of optical methods, radioisotopes, spectroscopy and separation
methods. This will enable the students to carry out the research work innovatively

UNIT 1 BASIC INSTRUMENTATION 9Hrs.

UNIT 3 SEPARATION AND PURIFICATION TECHNIQUES

UNIT 4 RADIO ISOTOPE TECHNIQUES

Max. 45 Hours.

TEXT / REFERENCE BOOKS
1. David T. Plurmmer, Anintroduction to Practical Biochemistry, Tata McGraw Hill Edition, 1988
2. Keith Wilson and John Walker, Practical Biochemistry - Principles and techniques, Cambridge University Press, U.K; 5th
Edition, 2003.
3. Rapley and Walker, Molecular Biomethods Handbook, Humana Press, Totowa, NewYork, 2003.
Biophysical chemistry : Principles and Techniques - Upadhayay and Nath - Hmalaya publishing house , 2 Review Edition,
2000.

Lol

END SEMESTER EXAMINATION QUESTION PAPER PATTERN

Max Marks : 80 Exam Duration : 3 Hrs.
PART A : 10 questions of 2 marks each - No choice 20 Marks
PART B : 2 questions from each unit of internal choice; each carrying 12 marks 60 Marks

B.E /BTechREGULAR BACKTOTOP REGULATIONS 2015
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SATHYABAMA UNIVERSITY FACULTY OF BIO AND CHEMCAL ENGINEERING

SBI1205 PHYLOGENETIC ANALYSIS L| T | P |Credits | Total Marks
3/0|0| 3 100
COURSE OBJECTIVE
o Students will understand the concept of reconstructing the evolutionary relationship between species.
UNIT1  MOLECULAR BASIS OF EVOLUTION oS

Molecular basis of evolution - Evolutionary tree of life - Mechanisms of evolution - Mutation and codon age.
Evolutionary changes in amino acid sequences - Differences and proportion - Amino acid substitution matrix -
Mutation rate and substitution rate. Evolutionary changes in DNA sequences - Nucleatide differences - Estimation of
number of nucleotide substitutions - Gamma distances - Numerical estimation - alignment - Handling of sequence
gaps in the estimation of evolutionary distances. Software todls for Sequence alignment - ClustalW, BioEdit, Hmmer,
T-coffee, MAFFT, MultiAlign.

UNIT 2 PHYLOGENETIC TREES 9Hrs.

Synonymous and Non-Synonymous Nucleotide substitutions - Evolutionary pathway methods - Methods
based on Kimura’s 2 - Jones-Taylor-Thornton (JTT) model, Parameter Models - Nucleatide substations at different
codon positions - Likelihood methods with codon substitution models. Phylogenetic trees - Types of phylogenetic
trees - Topological differences - Tree building methods. Horizontal gene transfer.

UNIT3 PHYLOGENETIC TREE BUILDING METHODS 9Hrs

Phylogenetic Inference -Tree building methods - Distance methods - UPGMA - Minimum Evolution method -
Neighbor Joining method - Distance measures to be used for phylogenetic reconstruction - Maximum Parsimony
methods - Finding MP trees - Strategies for searching - Consensus trees - Estimetion of branch lengths - Weighted
parsi - Maximum Likelihood methods - Compuational procedure - Models - Protein likelihood - Theoretical
foundation - Parameter estimation

UNIT 4 OPTIMIZATION PRINCIPLES 9Hrs.

Accuracies and Statistical tests - Optimization principle and topological errors - Interior branch tests -
Bootstrapping and Jack-knifing. Advantages and disadvantages of different tree building methods - Molecular clocks
- Hypothesis - Relative rate tests - Linearized trees - Ancestral nucleotide and amino acid sequences - Bayesian
approach - convergent and parallel evolution.

UNIT5 APPLICATIONS IN PHYLOGENETICS 9Hrs
CGenetic Pol oo.o'Wl'T'o‘o. significance - analysis of allele frequel data - DNA

polymorphism - Statistical tests - Population trees fr om genetic markers - Analysis of RAPD data - Software Tools -
reeView - MVIBs :."l' PHYLIP, Spectronet, HYPHY, Dendroscope, FigTree, Model Test, Mesquite and VEGA

Max. 45 Hours.

TEXT / REFERENCE BOOKS

1. Joseph Felsenstein, Inferring Phylogenies, 1st edition Snauer Assodates Inc, 2004

2. Baxevanis and Qulette, Bioinformatics Practical guide, Wiley, 2005

3. Durbin, Biological sequence Analysis, 1st Edition, 1998

4. David Mount, Bioinformatics: Sequence and Genome Analysis, 2 Edition, CSHL press 2004
5. Masatoshi Nei, Molecular Evolution and Phylogenetics, Oxford University press, 2000

END SEMESTER EXAMINATION QUESTION PAPER PATTERN
Max. Marks : 80 BExam Duration : 3 Hrs.
PART A : 10 questions of 2 marks each - No choice 20 Marks
PART B : 2 questions from each unit of internal choice; each carrying 12 marks 60 Marks
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SATHYABAVIA UNIVERSITY FACULTY OF BIO AND CHEMCAL ENGINEERING

L | T | P | Credits |Total Marks
3/0|0 3 100

SIT1201 JAVA PROGRAMMING

COURSE OBJECTIVE

Understand the Classes and Objects

Understand the Inheritance, Types of Inheritance and Packages
Understand the Input/Output basics and Threading

Understand the Applet basics and AWT

UNIT 1 INTRODUCTION 9Hrs.

Introduction to Java - Classes and OQbjects - Class Fundamentals - Constructors - Operators - Control
Staterments - Arrays -String Handling - String class - String buffer class. Inheritance - Basics - Using Super - Method
Overriding - Abstract Classes - Using final with inheritance

UNIT 2 PACKAGES AND INTERFACES 9Hrs.

UNIT3 JAVA LIBRARY 9Hs

UNIT 4 APPLETS 9Hrs

UNIT5 NETWORKING 9Hrs.

TEXT / REFERENCE BOOKS

1. Bruce Eckel , "Thinking in Java”, Pearson Education, 2000.

2. Clayton Walnum, "Java By Example”, QUE Publications, 2000.

3. Herbert Schildt ,Java: The Conmplete Reference, Sth Edition, Tata McGraw Hill, 2014
4. http:/docs.oracle.comjavaseftutorial/javal

END SEMESTER EXAMINATION QUESTION PAPER PATTERN

Max. Marks : 80 Bamduration : 3 Hours
PART A : 10 questions of 2 marks each - No choice 20 Marks
PART B : 2 questions from each unit of internal choice; each carrying 12 marks 60 Marks

B.E /BTech REGULAR BACKTOTOP REGULATIONS 2015
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SATHYABAMA UNIVERSITY FACULTY OF BIO AND CHEMCAL ENGINEERING

L | T | P | Credits | Total Marks

SBI1206 | STATISTICS AND RANDOM PROCESSES 3110 3 100

COURSE OBJECTIVE

e To acquire skills in handling situations involving more than one random variable and functions of random
variables. This gives exposure to statistical methods designed to contribute to the process of making scientific
judgments in the face of uncertainty and variation.

UNIT 1 POINT ESTIMATION 12 Hrs.

UNIT 2 THEORY OF SAVIPLING AND TEST OF HYPOTHESIS 12 Hrs.

UNIT3 NON PARAVETRIC TESTS 12Hrs.

UNIT4 INTRODUCTION TO STOCHASTIC PROCESSES 12 Hrs.

Definition, Classification of Stochastic processes, Random walk, Markov chains, Transition Probability Matrix,
Graphical representation of Markov chains, Classification of states and chains- Sinple Problems- Chapman
Kolmogrov Theorem

UNIT5 MARKOV PROCESS 12 Hrs.

EI
5

TEXT / REFERENCE BOOKS

1. Veerargjian T, Probability, Statistics and Random Process, 4th edition, Tata Mcgraw Hill, 2008.
2. Medhi J, Stochastic Processes, Second Edition, New Age Intemational Publishers. 2002
3. Stephen Bemstein Schaum’s Qutline of Bements of Statistics I: Descriptive Statistics and Probability, McGraw-Hill, 1998.
4. Jerrold H zar, Biostatistical Analysis, 5th edition, Prentice Hall, 2010.
5. Irivin Miller John E Freund, Probability and Statistics for Engineers, Prentice Hall, 1977.
END SEIVESTER EXAMINATION QUESTION PAPER PATTERN
Max. Marks : 80 Bxam Duration : 3 Hrs.
PART A : 10 questions of 2 marks each - No choice 20 Marks
PART B : 2 questions from each unit of internal choice; each carrying 12 marks 60 Marks
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SATHYABAMA UNIVERSITY FACULTY OF BIO AND CHEMCAL ENGINEERING

L | T | P | Credits | Total Marks

SBI1207 PERL PROGRAMMING 3700 3 100

COURSE OBJECTIVE
¢ To understand the basics of PERL programming and its role and applications in Bioinformatics discipline.

UNIT 1 INTRODUCTION TO PERL PROGRAVMIMING

Vax. 45 Hours.

TEXT / REFERENCE BOOKS

1. Harshawardhan P Bal, Perl Programming for Bioinformetics, Tata McGraw Hill Publishing Company Limited, 2003,
2. TimBunce and Alligator Descartes, Programming the Perl DB, OReilly Media, USA, 2000.

3. Michael Moorhouse and Paul Berry, Bioinformatics, Biocomputing and PERL, John Wiley and Sons Ltd., UK, 2004.
4. James Tisdall, Beginning Perl for Bioinformatics, OReilly & Associates, USA, 2001.

5. Steven Holzner, PERL, Black Book, Dreamtech Publications, 2nd Edition, 2001.

END SEMESTER EXAMINATION QUESTION PAPER PATTERN

Max. Marks : 80 Bam Duration : 3 Hrs
PART A : 10 questions of 2 marks each - No choice 20 Marks
PART B : 2 questions from each unit of internal choice; each carrying 12 marks 60 Marks
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SATHYABAMA UNIVERSITY

FACULTY OF BIO AND CHEMCAL ENGINEERING

SBI4054

PERL PROGRAMMING LAB

Credits

Total Marks

L
0

T
0

2

100

SUGGESTED LIST OF EXPERIVENTS

‘

SBI4055 MOLECULAR MODELING LAB Ll T Credits | Total Marks
0 0 2 100
Molecular visualization Tools
1.  Rasnol
2. SPDBviewer
Dimensional protein structure prediction using Homology Modeling techrniques:
1. Swiss model work space
2. Modellerov7
3. Insightll
Protein structure Validation
1. Structure Analysis and Verification Server
2. Mol probity server
Energy Mininrization techriques
1. First order derivation (Steepest Descent and Conjugate Gradient) methods.
2. Mutation Techniques.
Protein- Ligand Docking
1. Hex
2. Auto Dock
BE./BTech REGULAR BACKTOTOP REGULATIONS 2015
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SATHYABAVIA UNIVERSITY

FACULTY OF BIO AND CHEMCAL ENGINEERING

SCS4201

OBJECT ORIENTED PROGRAMMING LAB

o

Credits

Total Marks

0

o+

E =

2

100

SUGGESTED LIST OF EXPERIMENTS

| _I.

(2]
S
N
—
o
[=2]

JAVA PROGRAMMING LAB

e |

O

Credits

Total Marks

o |\r

o

=N

2

100

B.E /BTechREGULAR

SUGGESTED LIST OF EXPERIVENTS

BACKTOTOP

‘ _L

REGULATIONS 2015


Dan


Dan


Dan


Dan



SATHYABAVIA UNIVERSITY FACULTY OF BIO AND CHEMCAL ENGINEERING

SCS1313 DATA STRUCTURES AND ALGORITHMS L | T | P | Credits |Total Marks
3(0|0 3 100
COURSE OBJECTIVE
o Tointroduce mathemeatical aspects and analysis of algorithms
¢ Tointroduce the various data structures.
o Tofamiliarize sorting and searching techniques
UNIT 1 LINEAR DATA STRUCTURES 9 Hrs.

UNIT 2 STACK & QUEUE 9 Hrs.

UNIT 3 NON LINEAR DATA STRUCTURES 9Hrs.

UNIT 4 SORTING AND STRING PATTERN MATCHING 9 Hrs.

UNIT5 ADVANCED SEARCH TECHNIQUES 9Hrs
B Trees - Tries - AVL Trees - Red Black Trees - Splay Trees - Hash Table - Hash Functions - Collision
Resolution Techniques.

Max. 45 Hours

TEXT / REFERENCE BOOKS
1. Thomas H Corman, E Leiserson, Ron Rivest,Introduction to Algorithms, MIT Press, 2d Edition, Jan 2001.
2. Afred V Aho, J D Uliman, J E Hoperoft, Data Structures and Algorithms, Addison Wesley Longman, 1983.
3. Mark Allen Weiss, Data Structures in C++ Addison Wesley Longman, 2 Edition, 1998,
4. Horowitz E and Sahni S, Fundamentals of Computer Algorithms, Computer Science Press, 1984.

END SEVESTER EXAMINATION QUESTION PAPER PATTERN
Max. Marks : 80 Bxam Duration : 3 Hrs.
PART A : 10 questions of 2 marks each - No choice 20 Marks
PART B : 2 questions fromeach unit of internal choice; each carrying 12 marks 60 Marks
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SATHYABAMA UNIVERSITY FACULTY OF BIO AND CHEMCAL ENGINEERING

SBI1301 MOLECULAR BASIS OF DISEASES '3- I E C’e3°"ts T“*’m)a’ks

COURSE OBJECTIVE
e To understand that diseases are phenotypic representation of proteins quality and quantity disorders, either at
DNA, transcriptional, translational or post translational levels

UNIT 1 BIOCHEMISTRY AND MEDICINE 9 Hrs.

UNIT3 GENETIC BASIS OF DISEASE

UNIT5 MOLECULAR MEDICINE - GENE THERAPY

Max. 45 Hours.

TEXT / REFERENCE BOOKS

Thomas M. Devlin, Clinical Biochemistry, John Wiley & Sons,2010.

Eric C.R. Reeve, Routledge; Encyclopedia of genetics, Il ecition,2001.

Robbins and Catran Review of Pathology, Edward C. Klatt, Vinay Kumar, Saunders,2009.
http://themedicalbiochemistrypage.org/inbom. html

www.biochermsoc. org/Portals/0/Education/Docs/BASC09_full.pdf

SO

END SEMESTER EXAMINATION QUESTION PAPER PATTERN
Max. Marks : 80 Bxam Duration : 3 Hrs
PART A : 10 questions of 2 marks each - No choice 20 Marks
PART B : 2 questions fromeach unit of internal choice; each carrying 12 marks 60 Marks
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SATHYABAMA UNIVERSITY FACULTY OF BIO AND CHEMCAL ENGINEERING

L | T | P | Credits | Total Marks
SBI1302 NANOTECHNOLOGY 37010 3 100

COURSE OBJECTIVE

e To understand the biochemical principles used to understand the meterial properties of biological systems and to
create new technologies. The nost important objectives is to in to develop new toals, for medical and biological
purposes

Max. 45 Hours.

TEXT/ REFERENCE BOOKS

Hari Singh Nalwa - Encyclopedia of Nanatechnology, Joumal of Nanoscience and Nanotechnology,2011.

Bharat Bnusan,Springer Handbook of Nanotechndlogy, Springer, 2006.

CNR Rao ¢t.al,Chemistry of nanomaterids : Synthesis, properties and applications, Wiley, 2006

Hari Sinaoh Nalwa, Handbook of Nanostructured Biomaterials and Their Applications in Nanobiotechnology, Amer Scientific
Pub, 2005.

C.MNemeyer, C.A. Mirkin,Nanobiotechnology, Wiley, 2003.

Ed. Chdla S, S. R Kumar, J. H. Carola,Nanofabrication towards biomedical application: Technicues, tools, Application and
impact -Wiley, 2006.

o0 AN~

END SEMESTER EXAMINATION QUESTION PAPER PATTERN

Max. Marks : 80 BxamDuration : 3 Hrs
PART A : 10 questions of 2 marks each - No choice 20 Marks
PART B : 2 questions fromeach unit of internal choice; each carrying 12 marks 60 Marks
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SATHYABAMA UNIVERSITY FACULTY OF BIO AND CHEMCAL ENGINEERING

L | T | P | Credits | Total Marks

SBI1303 MOLECULAR MODELING s 0l o 3 100

COURSE OBJECTIVE
e Enables the student to gain knowledge Classical & Statistical mechanics and Quantum mechanics and its
applications.

1. Andrew R Leach, Molecular modeling, Principles and applications, Prentice Hall, 2001.
2. Vinter J.G. and Mark Gardener, Molecular modeling and drug design, Mac Millan, 1994.
3. Hans—dietes, Molecular Modeling, Wiley,2008.

END SEMESTER EXAMINATION QUESTION PAPER PATTERN

Max. Marks : 80 Exam Duration : 3 Hrs
PART A : 10 questions of 2 marks each - No choice 20 Marks
PART B : 2 questions fromeach unit of internal choice; each carrying 12 marks 60 Marks
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SBI1304 SIGNAL TRANSDUCTION '5 I f)’ Cre3°"ts T°ta1';‘garks

COURSE OBJECTIVE
¢ To study communication between cells- production of chemrical signals, recognition, interpretation and response
to signals in its cellular environment.

1. Gerhard Krauss, Biochemistry of Signal Transduction and Reguiation, Wiley-VCH, 2008.
2. Stryer, Bochemistry, Wiley, 2002

3. Voet & Voet, Biochemistry, John Viley & Sons, 2006.

4. Morgan, Signal Transduction, Wiley-Blackwell, 2007.

5. Baltimore, Cell & Molecular Bidlogy, Thomson Leaming, 2006.

END SEMESTER EXAMINATION QUESTION PAPER PATTERN

Max. Marks : 80 Bx@amDuration : 3 Hrs.
PART A : 10 questions of 2 marks each - No choice 20 Marks
PART B : 2 questions from each unit of internal choice; each carrying 12 marks 60 Marks
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SATHYABAMA UNIVERSITY

FACULTY OF BIO AND CHEMCAL ENGINEERING

SBI1305

GENOMICS AND PROTEOMICS

L

T

P

Credits

Total Marks

3

0

0

3

100

COURSE OBJECTIVE
o This paper helps the students to understand the role of non coding stretches in genomic DNA.

TEXT/ REFERENCE BOOKS

o Ok~ WD~

Max. Marks : 80

B.E /BTechREGULAR

Brown T.A, Genome, 2 Edition, BIOS Scientific Publishers Ltd, 2002.

Cantor, Genormics - The Science and Technology behind HGP, John Wiley & Sons, 1999
Pennington SR, Dunn MU, Proteomics from Protein Sequence to Function, 2 Edition, Viva Books Ltd, 2002
Daniel C. Liebler, Introduction to Proteormics, Humana Press, 2001.
David W Mount, Bioinformetics: Sequence and Genome Analysis, 2 Edition, CBS Publishers, 2004.
S.Sahai, Genamics and Proteomics, Functional an Computational Aspects, Pienum Publications, 1999

END SEMESTER EXAMINATION QUESTION PAPER PATTERN

PART A : 10 questions of 2 marks each - No choice
PART B : 2 questions from each unit of internal choice; each carrying 12 marks

BACKTOTOP

Exam Duration : 3 Hrs.

20 Marks
60 Marks
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SATHYABAMA UNIVERSITY FACULTY OF BIO AND CHEMCAL ENGINEERING

L T|P Credits | Total Marks
SBI4054 PERL PROGRAMMING LAB 0 0l 2 5 100
SUGGESTED LIST OF EXPERINENTS

Basic array operations-II: Split, join, splice, sort, reverse, reverse sort.
Concatenation DNA fragments, Transcribing DNA into RNA
Calculating the Reverse conplement of a DNA strand

Programfor Looping and control statements.

10. Perl regular expression using +*,7, [ ] characters.

11.  File Handling

12, Subroutine.

© N ®

©

L T|P Credits | Total Marks
SBI4055 MOLECULAR MODELING LAB 0 04 5 100
Molecular visualization Tools
1.  Rasmol
2. SPDBviewer

Dimensional protein structure prediction using Homology Modeling technicues
1. Swiss model work space

2. Modellerov7
3. Insightll
Protein structure Validation

1. Structure Analysis and Verification Server
2. Mol probity server

Energy Minimization techniques
1. First order derivation (Steepest Descent and Conjugate Gradient) methods.
2. Mutation Techniques.

Protein- Ligand Docking
1. Hex
2. AutoDock

B.E./BTechREGULAR BACKTOTOP REGULATIONS 2015
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SATHYABAMA UNIVERSITY FACULTY OF BIO AND CHEMCAL ENGINEERING

SBI4056 MOLECULAR BIOLOGY LAB

L T|P Credits | Total Marks
0 0|4 2 100

SUGGESTED LIST OF EXPERIVENTS

12, Southern and Northern blotting (dermo only)

L T|P Credits | Total Marks
SBI4057 QSAR LAB 5 o4 A o
SUGGESTED LIST OF EXPERIMENTS
SBI4058 COMPUTATIONAL CHEMISTRY & BIOLOGY L TP Credits | Total Marks
LAB 0 04 2 100
SUGGESTED LIST OF EXPERIMENTS
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SATHYABAVIA UNIVERSITY FACULTY OF BIO AND CHEMCAL ENGINEERING

Credits | Total Marks
3 0 0 3 100

SIT1301 DATAMINING AND WAREHOUSING

COURSE OBJECTIVE

¢ To understand the principles of Data warehousing and Data Mining.

o To knowthe Architecture of a Data Mining system and Data preprocessing Methods.
¢ To perform classification and prediction of data.

UNIT 1 DATA WAREHOUSING 9Hrs.

UNIT 2 DATA MINING 9 Hrs.

UNIT 3 ASSOCIATION RULE MINING 9Hrs.

UNIT 4 CLASSIFICATION AND PREDICTION 9Hrs.

UNITS5 CLUSTERING, APPLICATIONS AND TRENDS IN DATA MINING

g
% l
:

s

:

1.

Jiawei Han and Micheline Kamber, Data Mining Concepts and Techniques, 2nd Edition, Bsevier, 2007

Alex Berson and Stephen J. Smith, Data Warehousing, Data Mining & OLAP, Tata McGraw Hill, 2007.

Pang-Ning Tan, Michael Steinbach and Vipin Kumar, Introduction To Data Mining, Person Education, 2007.

KP. Soman, Shyam Diwakar and V. Ajay, Insight into Data mining Theory and Practice, Easter Economy Edition, Prentice
Hall of India, 2006.

G. K Gupta, Introduction to Data Mining with Case Studies, Easter Economy Edition, Prentice Hall of India, 2006.

Daniel T.Larose, Data Mining Methods and Models, Wile-Interscience, 2006.

M N

o O

END SEMESTER EXAMINATION QUESTION PAPER PATTERN

Max. Marks : 80 Bxam Duration : 3 Hours
PART A : 10 questions of 2 marks each - No choice 20 Marks
PART B : 2 questions fromeach unit of internal choice; each carrying 12 marks 60 Marks
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SATHYABAVIA UNIVERSITY FACULTY OF BIO AND CHEMCAL ENGINEERING

Credits | Total Marks
0 0 3 100

SCS1609 ORACLE & SQL

COURSE OBJECTIVE

¢ To gain knowledge on data and its management.

¢ To understand the basics of querying in database transaction.

¢ To provide knowlege of incorporating SQL with programming languages.
o Tounderstand cursors and triggers.

UNIT 1 INTRODUCTION TO RDBMS & ORACLE 9 Hrs.

UNIT 2 QUERIES AND TABLES 9Hrs.

UNIT 3 DATA BASE OBJECTS 9Hrs.

UNIT 4 INTRODUCTION TO PL/SQL 9Hrs.

UNITS5 CURSOR MANAGEMENT AND DATABASE TRIGGERS 9Hs

§1
5

TEXT / REFERENCE BOOKS
1. Socott Uman, Oradle & PL/SQYL, Tata Mgraw Hill , 2002
2. Steven Feuesrstein with Bill Pribyl , Oracle PL/SQL Programming’, O'Reill 4 Edition, 2005

END SEMESTER EXAMINATION QUESTION PAPER PATTERN

Max. Marks : 80 Bxam Duration : 3 Hrs.
PART A : 10 questions of 2 marks each - No choice 20 Marks
PART B : 2 questions from each unit of internal choice; each carrying 12 marks 60 Marks
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SATHYABAMA UNIVERSITY FACULTY OF BIO AND CHEMCAL ENGINEERING

L | T | P | Credits | Total Marks

SBI1306 BIOINFORMATICS ALGORITHMS 3100 3 100
COURSE OBJECTIVE
¢ This paper enables the students to have knowledge on the different algorithms enployed in bicinformatics
applications.

1. Melanie Mitchell, An Introduction to Genetic Algorithms, MIT Press, 1998.
2. Neil C.Jones and Pavel A. Pevzner. An Introduction to Bioinformatics Algorithms 2004.

END SEMESTER EXAMINATION QUESTION PAPER PATTERN

Max. Marks : 80 Bxam Duration : 3 Hrs.
PART A : 10 questions of 2 marks each - No choice 20 Marks
PART B : 2 questions from each unit of internal choice; each carrying 12 marks 60 Marks

B.E./BTechREGULAR BACKTOTOP REGULATIONS 2015




SATHYABAMA UNIVERSITY FACULTY OF BIO AND CHEMCAL ENGINEERING

SBI1307 | GENE EXPRESSION AND MICROARRAYS '5 I '; cre:“s T“ﬂ:{"arks

COURSE OBJECTIVE

¢ To gain knowledge of gene expression prdfiling, the measurement of the activity of thousands of genes at once,
to create a global picture of cellular function. And to measure changes in expression levels, to detect single
nucleotide polymorphisms (SNIPs), or genotype or targeted resequencing.

'y

Pierre Baldi and G- Wesley Hatfield, DNA Mcroarrays and Gene BExpression: From Bxperiments to Data Analysis and
Modeling Cambridge University Press 2002

Aidong Zhang, Advanced Analysis of Gene Expression Microarray Data. World Scientific Company Ptre. Ltd. ISBN: 2006
Helen Causton, Microarray Gene Expression Data Analysis: A Beginner's Guide. 2003

Michael J. Korenberg, Microarray Data Analysis: Methods and Applications (Methods in Molecular Biology) 2007.

David B. Allison, Grier P. Page, T. Mark Beasley, Jode W. Edwards,

DNA Microarrays and Related Genomics Techniques: Design, Analysis, and Interpretation of Experiments (Chapman &
Hall/CRC Biostatistics Series) 2005.

o wWN

END SEMESTER EXAMINATION QUESTION PAPER PATTERN

Max. Marks : 80 Examduration : 3 Hrs.
PART A : 10 questions of 2 marks each - No choice 20 Marks
PART B : 2 questions from each unit of internal choice; each carrying 12 marks 60 Marks
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SATHYABAMA UNIVERSITY FACULTY OF BIO AND CHEMCAL ENGINEERING

L | T | P | Credits | Total Marks
SB(1308 | RATIONAL DRUG DESIGN & QSAR | —=———+—o1—5 100

COURSE OBJECTIVE
o This paper enables the students to learn the correlation between the structure and activity of different molecules,
thereby enabling them to design a drug.

1. Donald J Abraham, Burger's Medicinal Chemistry, Wiley Interscience, 1994.
2. J.G. Vinter and Mark Gardener, Mdecular modeling and drug design, MacMillan, 1994.
3. GrahamL Patrick, Introduction to Medicinal Chemistry, Oxford University Press, 2001

END SEMESTER EXAMINATION QUESTION PAPER PATTERN

Max. Marks : 80 Bxam Duration : 3 Hrs.
PART A : 10 questions of 2 marks each - No choice 20 Marks
PART B : 2 questions from each unit of internal choice; each carrying 12 marks 60 Marks

B.E./BTechREGULAR BACKTOTOP REGULATIONS 2015




SATHYABAMA UNIVERSITY FACULTY OF BIO AND CHEMCAL ENGINEERING

SBI4056 MOLECULAR BIOLOGY LAB

L T|P Credits | Total Marks
0 0|4 2 100

SUGGESTED LIST OF EXPERIMENTS

12.  Southern and Northern blotting (dermo only)

L T
0 0

SUGGESTED LIST OF EXPERIMENTS
KEGG Ligand Database.
Pubchem
Znc
Cornia
QSAR
Deriving 3D pharmacophore Generation
Database screening
Pocket Detection
Properties
10. Drug likeliness
11.  Insilico ADVE / T Screening
12.  COMFA Analysis

Credits | Total Marks
2 100

INE.]

SBI4057 QSAR LAB

©CONOOOA~AWN =

Credits | Total Marks
2 100

COMPUTATIONAL CHEMISTRY & BIOLOGY L T

LAB 0 0
SUGGESTED LIST OF EXPERIMENTS

Modeling of Polysaccharide Using Chermsketch.

Modeling of Polypeptide Using Chermsketch.

Calculation of Molecular Orhitals for small nolecules.

Calculation of Conformeational parameters — ARGUS Lab.

Cloning and Working with gel electrophoresis.

Open Reading frame.

RFALP.

PCR Analysis.

DNA Analysis - Complermentary sequence and GC content.

Identification of restriction sites in a DNA sequence.

Translation of DNA sequence into 6 frames.

SBI4058

N
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SATHYABAMA UNIVERSITY FACULTY OF BIO AND CHEMCAL ENGINEERING

SBI1401 | INTRODUCTION TO SYSTEMS BIOLOGY |-L | T | P | Credits | Total Marks

3/1]0 4 100
COURSE OBJECTIVE
¢ To understand conplex biological systems which require the integration of experimental and computational
research.

1. Chapman and Hall CRC, Anintroduction to systems biology. Design Principles of bidlogical circuits, Uri Alon. 2007
2. Choi, Sangdun, Introduction to Systems Biology, Humana Press, 2007.
3. Alberghina, L and Westerhoff, H, Systems Biology : Definitions and Perspectives, Springer, 2005.

END SEMESTER EXAMINATION QUESTION PAPER PATTERN

Max. Marks : 80 Bxam Duration : 3 Hrs.
PART A : 10 questions of 2 marks each - No choice 20 Marks
PART B : 2 questions fromeach unit of internal choice; each carrying 12 marks 60 Marks

B.E./BTechREGULAR BACKTOTOP REGULATIONS 2015




SATHYABAMA UNIVERSITY FACULTY OF BIO AND CHEMCAL ENGINEERING

QUANTITATIVE MODELS IN L | T | P | Credits | Total Marks

SBI1402 BIOLOGICAL SYSTEMS 3/0]0 3 100

COURSE OBJECTIVES

¢ Tostudy and develop a model and discover, properties of cells, tissues and organisms functioning as a system.

¢ To study, particularly, the study of the interactions between the components of biological systems, and how these
interactions give rise to the function and behavior of that system

o Tostudy the, strategy of pursuing integration of complex data about the interactions in biological systens.

1. Edda Klipp, Ralf Hewig, Axel Kowald, Christoph Wiering, Hans Lehrach, Systems Biology in Practice: Concepts,
Implementation and Application. Wiley-VICH; | Ediition (May 6, 2005) ISBN-10: 3527310789, ISBN-13: 978-3527310784.

2. Daren James Wilkinson, Stochastic Modelling for Systems Biology.. April 2006, Chapman & Hall/CRC Press. ISBN:1-
58488-540-8

3. Zoltan Szallasi, Joerg Stelling, Vipul Periwal, Systerms Modeling in Cellular Biology. MIT Press. ISBN 0-262-19548-8. March 2006.

END SEMESTER EXAMINATION QUESTION PAPER PATTERN

Max. Marks : 80 Bx@amDuration : 3 Hrs.
PART A : 10 questions of 2 marks each - No choice 20 Marks
PART B : 2 questions from each unit of internal choice; each carrying 12 marks 60 Marks
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SATHYABAMA UNIVERSITY

FACULTY OF BIO AND CHEMCAL ENGINEERING

L TP Credits | Total Marks
SBI4059 BIOINFORMATICS LAB 0 000 5 100
SUGGESTED LIST OF EXPERIMENTS
1. Search and Rerieval of Nudleic Acid Sequence fromNCBI and EVBL.
2. Search and Retrieval of Protein Sequence from SWISSPROT.
3. Structure Database-PDB.
4. Pairwise Giobal Alignment-NEEDLE
5. Pairwise Local Alignment-WATER
6. Homlogy Search using BLAST and FASTA.
7. Muitiple Sequence Alignment using CLUSTALW.
8. Secondary Structure Prediction.
9. Molecular Visualization-RASMOL
L TP Credits | Total Marks
SBI4060 SYSTEMS BIOLOGY LAB 0 0l 2 5 100
SUGGESTED LIST OF EXPERIMENTS
1. Modeling and Visualization
2 Eodl
3. Gepasi
4. Copasi
5. Construction and Analysis of gene expression networks
6. Matlabl
7. Metlabll
8. Cell Designer
9. Oytoscape
SBI4061 MOLECULAR DYNAMICS & SIMULATION L T|P Credits | Total Marks
LAB 0 04 2 100
SUGGESTED LIST OF EXPERIMENTS
1. Protein simulation using different force fields
2. Dynamic simulation of Peptide / Protein.
3. Solvation of Peptide / Protein / Biomolecule.
4. Local and Global Minimization of peptide / Protein
5. Simulation of peptiude using Quantum Mechanics & Molecular Mechanics.
6.  Optimisation of Protein using various ensembles.
7. Simulations of Complex nolecules (Protein — Ligand, protein — protein, protein — metal and protein —

©

B.E./BTechREGULAR BACKTOTOP

Nucleic Acids)
Membrane Protein dynarmics
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SATHYABAMA UNIVERSITY FACULTY OF BIO AND CHEMCAL ENGINEERING

L | T | P | Credits | Total Marks
SBI1403 STRUCTURAL BIOINFORMATICS EERE R 100

COURSE OBJECTIVE
e The structural bioinformatics course, aimed for life-scientists and chemists alike, will present the latest tools
available in the field and their usage for derivation of Biological insight.

TEXT / REFERENCE BOOKS

C.R Cantor & P.R Schimmel, Biophysical Chemistry Part - |, W.H. Freeman & Co., in San Fransisco, 1980.
C. Branden and J. Tooze, Introduction to Protein Structure, Garland Publishing Inc., New York., 1999.

P.E. Boume and H Welissig (Eds.) Structural Bioinformatics, John-Wiley and Sons, 2008.

Introduction to Protein Structure, Branden, Carl and Tooze, John Garland Publ. Inc., 1991

Protein Structure, stability and folding Ed. K.P. Murphy, Humana Press, 2001

Introduction to Protein Sdence Arthur M. Lesk, Oxford University Press, 2004

Introduction to Protein Architecture Arthur M. Lesk, Oxford University Press, 2001
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END SEMESTER EXAMINATION QUESTION PAPER PATTERN

Max. Marks : 80 Bxam Duration : 3 Hrs.
PART A : 10 questions of 2 marks each - No choice 20 Marks
PART B : 2 questions from each unit of internal choice; each carrying 12 marks 60 Marks
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SBT1403 CONCEPTS IN STEM CELL RESEARCH '3- I E C’e3°"ts T“*’:g‘ga’ks

COURSE OBJECTIVE
¢ To advance knowledge about organism develops from a single cell and how healthy cells replace damaged cells
in adult organisis.

UNIT 1 STEM CELL BASICS 9 Hrs.

UNIT 2 EVBRYONIC STEM CELLS AND ETHICAL ISSUES

UNIT 4 ADVANCENMENT OF STEM CELL IN TISSUE ENGIEERING

UNIT5 THERAPEUTIC APPLICATION OF STEM CELLS 9 Hrs.

g
g ‘
:

:

:

1. Kursad and Turksen, Embryonic Stem cells, Humana Press, 2002
2. Stem cell and future of regenerative medidne. By committee on the Bidlogical and Biomedical applications of Stem cell
Research,12 National Academic press, 2002.

END SEMESTER EXAMINATION QUESTION PAPER PATTERN

Max. Marks : 80 Exam Duration : 3 Hrs.
PART A : 10 questions of 2 marks each - No choice 20 Marks
PART B : 2 questions from each unit of internal choice; each carrying 12 marks 60 Marks
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L| T| P | Credits | Total Marks

SBI1601 CANCER BIOLOGY & THERAPEUTICS 31010 3 100

COURSE OBJECTIVE
e To explain mechanisms that enhance cancer development and progression and translate the discoveries for
better diagnostics and interventions.

UNIT1 FUNDAMENTALS OF CANCER BIOLOGY 9Hrs

Definition, Benign Tumors Vs. Malignant Tumors, Types of Cancer, Common Symptoms .Regulation of Cell
cycle, mutations that cause changes in signal molecules, effects on receptor, signal switches, Tumor Suppression
genes, modulation of cell cycle in cancer. Different forms of cancers.

UNIT 2 PRINCIPLES OF CARCINOGENESIS 9Hrs

Principles of Carcinogenesis | - Chemical Carcinogenesis, Metabolism of Carcinogenesis, Natural History of
Carcinogenesis, Targets of Chemical Carcinogenesis. Principles of Carcinogenesis Il Principles of Physical
Carcinogenesis, X - Ray radiation - mechanism of radiation Carcinogenesis.

UNIT3 MOLECULAR CELL BIOLOGY OF CANCER 9Hrs.
Oncogenes, Identification of Oncogenes, Retroviruses and Oncogenes, detection of Oncogenes, Growth

Factor and Growth Factor receptors that are Oncogenes. Oncogenes / Proto Oncogene activity. Growth factors
related to transformations. Cancer pathways.

UNIT 4 PRINCIPLES OF CANCER METASTASIS 9Hs
Clinical significances of invasion, heterogeneity of metastatic phenotype, Metastatic cascade, Basement
Membrane disruption, Three-step theory of Invasion, Proteinases and tumour cell invasion.

UNIT5 DETECTION OF CANCER AND CANCER THERAPY 9Hrs.

Detection of Cancers, Prediction of aggressiveness of Cancer, Advances in Cancer detection. Different forms

of therapy, Chemotherapy, radiation therapy, and Inmuno therapy: advantages and limitations. Challenges in
cancer treatment. Case study of cancer Survivors.

Max. 45 Hours

TEXT / REFERENCE BOOKS

1. An Introduction to Cellular and Molecular Biology of Cancer, Oxford Medical publications, 1991.

2. Maly BW.J. Virology a practical approach, IRL Press, Oxford, 1987.

3. Dunmock N.J and Primrose.S.B., Introduction to modem Virology, Blackwel Scientific Publications.Oxford, 1988.

END SEMESTER EXAMINATION QUESTION PAPER PATTERN

Max. Marks : 80 BxamDuration : 3 Hrs.
PART A : 10 questions of 2 marks each - No choice 20 Marks
PART B : 2 questions fromeach unit of internal choice; each carrying 12 marks 60 Marks
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LI T|P Credits Total Marks

SBI1602 FORENSIC SEROLOGY AND DNA PROFILING 3000 3 100

COURSE OBJECTIVE
To understand and appreciate the scope of forensic biology and techniques used in Forensic DNA analysis

5

TEXT / REFERENCE BOOKS

. George V. Bums; The Science of Genetics - An Introduction to heredity, Macmillan 1980
Eldon J Gardner; Human Heredity- John Wiley & sons, USA 1933

. D.L Harll, D.Friedfelder and L A Synder; Basic Genetics, Jones and Bartlet, USA 1983

. MKrawczak and J. Schmidtke; DNA Finger Printing, Bios Scientific Oxford UK 1994

A wWpN =

END SEMESTER EXAMINATION QUESTION PAPER PATTERN
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SBI1603 COMPARATIVE GENOMICS 310 0 3 100

COURSE OBJECTIVE

To understand the common features of two organisms which will often be encoded within the DNA that is
evolutionary conserved between them
UNT1  BASICSOFGENOMESEQUENONG  9Hs

Approaches and techniques used o sequence and analyze genomes-Humen Genome: Landscape-
Exarmination of comparing genomes within and between species- Genorric informetion and resources-Introduction
to Gene Anntation, Phylogenoric comparison.
UNT2  INTRODUCTIONTOCOMPARATIVEGENOMCS ~~ OHs

Definition and Explanation of comparative genomics-Timeline of developments in genormics- History of
'Humen Genomme Project along with Ethical and sodietal issues: loeland's Genorric Database as a case study
UNIT3 ~ ASSEMBUNGGENOMESEQUENCES ~ 9Hs

Introduction to hierarchical shotgun sequencing- Large-scale sequencing methods: cloning and BAC library
creation- Cormparative Genome Analysis: Algorithms for aligning large-scale data (BLASTZ, LAGAN, AVID),
Generating genorric alignments, viewing genomic alignments. Sequence quality scoring and vector screening-
‘Sequence assermbly into contigs and skeleton frameworks- Introduction to Phylogenetic Analysis and Hormology.
UNT4  GENEIDENTIFICATIONANDANNOTATON ~~ 9Hs

Introduction to CLUSTALX- Sequence alignment based on predicted secondary and tertiary structures- tRNA
folding infroduction (tRNAscan)-Mepping to known regions and ather finding methods.
UNT5  EXISTINGCOMPRESSIONSANDFUTUREPROSPECTVE ~  9Hs

Summeries of bacterial genomes- Mcrobial genes i the human genome- Vertebrate evolution based on
genome cormparisons- Comparison of Humen and chimpanzee genome-Assembly of Miochondrial Genomes-
Future of genarics in the aspect of Genome-scale approaches to phylogenies.

Max. 45 Hours

TEXT / REFERENCE BOOKS

1. Pennisi, E The Human Genome. Sdence 291:1177-1180, 2001
2. Roberts, L Controversial fromthe start. Science 291:1182-1188, 2001
3. Baltimore, D. Our genome unveiled. Nature 409:814-816, 2001.
4. Wade, N. Sdentists say human genome is complete. The New York Times, 2003.
5. H. G. S. Consortium Initial sequencing and analysis of the human genome. Nature 409:860-921, 2001.
6. Wolfsberg, T. G., J. McEntyre, and G. D. Schuler. Guide to the draft human genome. Nature 409:824-826,2001.
7. Bimey, E, A Bateman, M. E Glanmp, and T. J. Hubbard. Mining the draft human genome. Nature 409:827-828, 2001.
8. Saccone et al. Evdlutionary genomics in Metazoa: the mitochondrial DNA as a model system Gene 238:195-209, 1999.
9. Salzberg et al, Microbial genes in the human genome: lateral transfer or gene loss? Science 292: 1903-1906, 2001.
10. Rokas, A, B. L Williams, N. King, and S. B. Carroll. Genome-scale approaches to resolving incongruence in molecular
phylogenies. Nature 425:798-804, 2003.

END SEMESTER EXAMINATION QUESTION PAPER PATTERN

Max. Marks : 80 BamDuration : 3 Hrs.
PART A : 10 questions of 2 marks each - No choice 20 Marks
PART B : 2 questions fromeach unit of internal choice; each carrying 12 marks 60 Marks
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SIT1305 MACHINE LEARNING 3100 3 100
COURSE OBJECTIVES
¢ Tofocus on the construction and study of algorithms.
¢ Toenphasize on the logical, knowledge-based approach
¢ Tointroduce the various local models of learning.
UNIT1 INTRODUCTION TO MACHINE LEARNING 9Hrs

UNIT 2 DECISION THEORY 9

%

UNIT3 CLUSTERING & REGRESSION 9

%

UNIT 4 MULTILAYER PERCEPTRONS 9

%

UNIT5 LOCAL MODELS 9

%

Max. 45 Hours
TEXT / REFERENCE BOOKS
1. Ethem Alpaydin, Introduction to Machine Leaming, MIT Press, 2004
2. Tom Mitchell, Machine Leaming, McGraw Hill, 1997
3. http:/mitpress.mit.edu/catalog/itenydefault.asp? ttype=28tid=103418mode=toc.
END SEMESTER EXAMINATION QUESTION PAPER PATTERN
Max. Marks : 80 Bxam Duration : 3 Hrs.
PART A : 10 questions of 2 marks each - No choice 20 Marks
PART B : 2 questions from each unit of internal choice; each carrying 12 marks 60 Marks
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L|T| P |Credits| Total Marks
3/0(0 3 100

SIT1614 J2EE

COURSE OBJECTIVE

o To explore the J2EE platform and architecture.

¢ To understand concepits like serviets, JSP and EJB.
¢ Todesign and implement enterprise applications.

UNIT 1 INTRODUCTION & DATABASE PROGRAMMING 9Hrs
J2EE Platform — Enterprise architecture styles — J2EE run times — J2EE APl — J2EE architecture —

Containers —Introduction to J2EE technologies — Naming and directory services.

Database programming with JDBC — JDBC/ODBC bridge — Establishing a connection — Creating and executing SQL

statements — Querying — Report statements — Scrollable and updatable result sets — Java.sql packages — JDBC

data sources — Connection pooling.

:

UNIT 2 SERVLET PROGRAVMING

:

UNIT3 JSP &JAVA MAIL

5

UNIT 4 ENTERPRISE JAVA BEANS

:

UNIT5 STRUTS & WEB SERVICE TECHNOLOGIES

Max. 45 Hours

TEXT / REFERENCE BOOKS

1. Subrahmanyam Allamaraju and Cedric Buest ,Professional Java Server Programming, A press,J2EE 1.3 Edition,

2007

2. JmKeogh ,Completer Reference, J2EE, Tata McGraw Hill, 2004

3. James Homes-Structs, The complete Reference, 2nd Edition, Tata McGraw Hill, 2007.

4.  http:/Avwwv.java.sun.comtutorial

END SEMESTER EXAMINATION QUESTION PAPER PATTERN

Max. Marks : 80 Exam Duration : 3 Hrs.
PART A : 10 questions of 2 marks each - No choice 20 Marks
PART B : 2 questions from each unit of internal choice; each carrying 12 marks 60 Marks
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S 31070 3 100

11604 INTRACELLULAR NETWORK AND ANALYSIS

COURSE OBJECTIVE
To acquire an adequate knowledge about intracellular network which unfolds the mystery of conplexity and
modularity and functional aspects of biochemical interactions in transmitting signals in cell. At the end the student

will be able to appreciate and understand the basics to analyze the intracellular networks.
UNT1  INTRODUCTIONTOBIOLOGICALNETWORKS ANDMODELING ~~ 9Hs
General Introduction to — Intracellular processes, Call states, Cell fates — Cell compartments and organelies
— Molecular mechinery of gene expression - Molecular Patfways and networks — On methemetical modeling of
biolagical pheniormena — Gene Reguiatory networks
UNT2  RECONSTRUCTIONOFMETABOLICNETWORKS ~ OHs
Construction of Gene Networks — Gene expression profiling — Metabolites measurements - Characterization
of Network topology - Hub genes in network — Computational analysis of signal specificity in yeast — Reconstruction
of a Functional Hurren Gene Network.
UNIT3  GENOME SCALE ANALYSIS ANDVETABOLICCONTROLANALYSIS ~~ 9His.
Genorme Scale Andlysis of metabolic networks — Fiux analysis theory — Model development - Steps of a
reconstruction — Resources — KEGG - BioGyc, EcoOyc, and MetaCyc - Pathway Tools - ERGO — metaTIGER -
Metabolic network simulation - Extreme Patiways — Metabolic Cortrol Analysis
UNT4  MODELINGANDDYNAMCS ~ Ohs
Modeling the dynarrics of cellular networks — Methods — Network reconstruction — Network reduction —
Kinetic modeling — Data. acquisition, Results and interpretation — Model network — Applications — Transcriptome
analysis of regulatory networks.
UNT5  REVERSEENGINEERINGINBIOLOGICALNETWORKS ~~ OHs
Reverse engineering of Biological networks — Biological networks, Network represertation, design prindiples
— Approaches for inference of biological networks — Boolean networks, Bayesian networks - Network Biology —
Graphtheory, stoichiometric analysis, Sensitivity analysis.
Max. 45 Hours
TEXT / REFERENCE BOOKS

1. Arul Jayaraman, Juergen Hahn Methods in Bioengineering: Systems Analysis of Biological Networks, Artec House, 2009

Francis Group. ISBN: 1584886420, June 2006

END SEMESTER EXAMINATION QUESTION PAPER PATTERN

Max. Marks : 80 BamDuration : 3 Hrs.
PART A : 10 questions of 2 marks each - No choice 20 Marks
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BE./BTech REGULAR BACKTOTOP REGULATIONS 2015




SATHYABAMA UNIVERSITY FACULTY OF BIO AND CHEMICAL ENGINEERING

L T P | Credits Total Marks
3 0 0 3 100

SBI1605 PYTHON

COURSE OBJECTIVE

To learn to appreciate the programming language that can be used for a wide variety of programming tasks and
to expose the student to the standard scripting language. At the end of the course, the student will be developing
adequate skills in programming and will be known to understand the implementation of various applications
using powerful assortment of built-in types in python.

;
;
:

-t

. Hetland., Beginning Python , Apress, 2008

. Mark Pilgrim, Dive Into Python, Apress, 2004

. Martin C. Brown, Python: The Complete Reference (English) ,McGraw-Hill/Osborme Media, 2001.

. Mark Surmmerfield, Programming in Python 3 2nd ed (PIP3) - Addison Wesley ISBN: 0-321-68056-1,2009

A WON

END SEMESTER EXAMINATION QUESTION PAPER PATTERN
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0 0 3 100

SBI1606 NEXT GENERATION SEQUENCING

COURSE OBJECTIVE

o The paper gives introductory knowledge on genome sequencing, genome resequencing, (RNA-Seq), DNA-
protein interactions ChlP-sequencing.

Max. 45 Hours

TEXT / REFERENCE BOOKS
1. Somnath Datta,Nettleton Dan (Eds.)Statistical Analysis of Next Generation Sequending Data,2014.
2. Stuart M Brown. Next-Generation DNA Seguencing Informatics,2013.
3. Al Masoudi-Nejad, Zahra Narimani, Nazanin Hosseinkhan. Next Generation Sequencing and Sequence Assembly:
Methodologies and Algorithms (SpringerBriefs in Systems Biology), ISBN-10: 1461477255, Springer; 2013

END SEMESTER EXAMINATION QUESTION PAPER PATTERN

Max. Marks : 80 BamDuration : 3 Hrs.
PART A : 10 questions of 2 marks each - No choice 20 Marks
PART B : 2 questions from each unit of internal choice; each carrying 12 marks 60 Marks
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Credits | Total Marks
3 0 0 3 100

SCS1307 COMPUTATIONAL INTELLIGENCE

COURSE OBJECTIVES

¢ To gain knowlegde of the concepts, paradigms, algorithms, and implementation of computational Intelligence
and its constituent methodologies

e To provide a strong foundation of fundamental concepts in Artificial Intelligence, ANN,Fuzzy systems,Genetic
Algorithms and Swarm Intelligence

3

UNIT 1 ARTIFICIAL INTELLIGENCE 1

UNIT 2 ARTIFICIAL NEURAL NETWORKS 8

3

%

UNIT3 FUZZY SYSTEMS 8

UNIT 4 GENETIC ALGORITHMIS 9

—

]

UNITS5 SWARM INTELLIGENCE 10

%

:
% ]
;

§

:

1. Stuart J.Russel, Peter Norvig, Artificial Intelligence A Modem Approach, 2nd Edition, Pearson Education, 2003.
2. Jang J.SR, Sun C.T. And Mizutani E, Neuro-Fuzzy and Soft computing, Prentice Hall 1998.
3. Timathy J.Ross, Fuzzy logic with Engineering Applications, McGraw Hill, 1997.
4. Goldberg.D.E, Genetic Algorithm: Search, Optimization and Machine Learming, Addison Wesley, N.Y, 1989.
5. Andries . P. Engelbrecht , Computational Intelligence, Wiley Publications, Second Edition.2007.
6. Yagnanarayana.B., Artificial Neural Networks, Prentice Hall of India, 2006
7. Nilsson N.J., Artificial Intelligence - A New Synthesis, Harcourt Asia Pvt. Ltd.2000.
8. Hain Rich & Kevin Knight, Artifical Intelligence, Tata McGraw Hill 1991.
9. Laurene Fausett, Fundamentals of Neural Networks, Prentice Hall, 1994.
10. George Kiir, Bo Yuan, Bo Yuan Fuzzy Sets And Fuzzy Logic, Prentice hall of India pvt Itd 1997
11. Kosko, B., Neural Network and Fuzzy Systems, Prentice Hall of India Pvt., Lid,, 1994.
12. Zimmeman H.J., Fuzzy set theory —and its applications, Kluwer Acadermic Publishers., 1996

END SEMESTER EXAMINATION QUESTION PAPER PATTERN

Max. Marks : 80 BamDuration : 3 Hrs.
PART A : 10 questions of 2 marks each - No choice 20 Marks
PART B : 2 questions from each unit of internal choice; each carrying 12 marks 60 Marks
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o

Credits | Total Marks

SCS1604 SOFTWARE ARCHITECTURE 3 100

o

COURSE OBJECTIVES

To understand the basic concepts of software architecture and styles.

To understand the difference between software architecture and software design

To develop the ahility to understand design patterns and their application

To understand utilization of formal models to build software projects

To understand the use of various Architecture Description Languages and their applications

UNIT 1 SOFTWARE PROCESS AND THE ROLE OF MODELING AND ANALYSIS 9Hs

UNIT5 ARCHTECTURAL DESCRIPTION LANGUAGES ADL AND TOOLS 9 Hrs.
Requirementts of Architecture — Description languages, Tools for Architectural design, scalability and
interoperability issues, Web application architectures, case studies.
Max. 45 Hours
TEXT / REFERENCE BOOKS

1. Grady Booch, James Rumbaugh, Ivar Jacobson, The Unified Modeling Language User Guide, Addison Wesley, 1999.

2. Erich Gamma, Richard Helm, Ralph Johnson and John Missides, Design Pattems, Hements of reusable Object
Oriented Software, Addison Wesley 1195.

3. Frank Buschmann et d, Pattem Oriented Software Architecture, Volume 1: A system of pattems, John Wiley and
Sons, 199%.

4. Len Bass, Paul Clements, Rick Kazman, Software Architecture in Practice second edition, Addison Wesley, 1998.

5. Mary Shaw and David Garlan, Software Architecture Perspectives on an emerging Discipline, Prentice Hall, 1996.

6. FEric Braude, Software Design: From Programming to Architecture, John Wiley & Sons, February 2006.

END SEMESTER EXAMINATION QUESTION PAPER PATTERN

Max. Marks : 80 BamDuration : 3 Hrs.
PART A : 10 questions of 2 marks each - No choice 20 Marks
PART B : 2 questions fromeach unit of internal choice; each carrying 12 marks 60 Marks
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Credits | Total Marks
3 0 0 3 100

SCS1610 C# Net

COURSE OBJECTIVE

e Toget abrief idea of the .Net framework.

¢ To understand concepts of assermblies, interfaces and collections.
¢ Todevelop an ability to write ADO.Net and ASP.Net applications.

2
2

INTRODUCTION

5

UNIT 2

E
5

UNIT 3 INTERFACES AND COLLECTIONS

:

UNIT 4 10 NAMESPACE AND ADO .NET 9

%

UNITS5 ASP .NET AND WEB SERVICES 9

%

Max. 45 Hours
TEXT / REFERENCE BOOKS
1. Andrew Troelsen, C# and the .NET Platform, Al Press, 2005.
2. Herbert Schildt, The Complete Reference: C#, Tata McGraw-Hill, 2004.
3. http:/Aww.C.sharpcomer.comvtutorial.asp
4. http/Aww. programmingtutorials.com /csharp.aspxal.as
END SEIVESTER EXAMINATION QUESTION PAPER PATTERN
Max. Marks : 80 Bxam Duration : 3 Hrs.
PART A : 10 questions of 2 marks each - No choice 20 Marks
PART B : 2 questions from each unit of internal choice; each carrying 12 marks 60 Marks
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L | T/| P |Credits| Total Marks
3100 3 100

SIT1615 WEB SCRIPTING LANGUAGES

COURSE OBJECTIVE

o Tointroduce the various web scripting languages.

¢ Tofamiliarize with the different tools, web servers and IDEs.

¢ Togain knowledge on the basics of version control systems and Web APs.

UNIT 1 WEB SCRIPTING LANGUAGES 9

%

UNIT 2 WEB DEVELOPIMENT TOOLS 9

%

UNIT 3 WEBSERVERS AND IDES 9

%

UNIT 4 VERSION CONTROL SYSTEMS 9

]

UNITS5 WEB APIS 9

%

1. Leaming PHP, MySQL, JavaScript, CSS & HTML5: A Step-by-Step Guide to Creating Dynamic Websites ISBN-10:
1491949465 |SBN-13: 978-1491949467 Publisher: O'Reilly Media; 3 edition (June 16, 2014)

2. Apache Cookbook: Solutions and Examples for Apache Administrators ISBN-10: 0596529945 ISBN-13: 978

0596529949 Publisher: O'Reilly Media; Second Edition edition (January 11, 2008)

http://en.wikipedia.org/wiki/WWeb_API

https://yuilibrary.com/yui/docs/

http://en.wikipedia.org/wiki/YUI_Library

http:/Aww.w3schoals.com/htmi/htmi5_intro.asp

http://en.wikipedia.org/wiki/HTML5#New_APls

https://github.com/

http://git-scm.com/

© 0O N O~ W

END SEMESTER EXAMINATION QUESTION PAPER PATTERN
Max. Marks : 80 BExam Duration : 3 Hrs.
PART A : 10 questions of 2 marks each - No choice 20 Marks
PART B : 2 questions fromeach unit of internal choice; each carrying 12 marks 60 Marks
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L | T | P | Credits [Total Marks
3(0]0 3 100

SHS1601 LIFE AND EMPLOYABILITY SKILLS

COURSE OBJECTIVES
The course aims at equipping students to be competent in facing the challenges in today's globalized
context, by providing an insight to soft skills for success and life skills for survival at the workplace.

UNIT1 ACHIEVEMENT MOTIVATION 9Hs

UNIT 2 SELF-AWARENESS AND EMPATHY 9Hs

UNIT3 DECISION MAKING 9Hrs.

UNIT 4 EFFECTIVE COMIVINICATION 9Hs

UNIT5 NEGOTIATION SKILLS 9Hs

Max. 45 Hours

TEXT / REFERENCE BOOKS

1. Gravells, Ann. “Delivering Employability Skills in the Lifelong Leaming Sector Further Education and Skills”, United
Kingdom: SAGE Publications Ltd, 2010.

2. Hind, David W.G,, Stuart Moss, “Employability Skills,” Business Education Publishers Ltd., United Kingdom :Tyne & Wear,
2005.

3. Rao MS,, “Enhancing Employability: Connecting Campus with Corporate”, New Delhi: | K Intemational Publishing House
Pvt. Ltd, 2010

END SEMESTER EXAM QUESTION PAPER PATTERN

Max. Marks : 80 BamDuration : 3 Hrs.
PART A: 10 questions of 2 marks each —No choice 20 Marks
PARTB: 2 questions fromeach unit of internal choice, each carrying 12 marks 60 Marks

BE /BTechREGULAR BACKTOTOP REGULATIONS 2015



Dan


Dan


Dan


Dan


Dan



SATHYABAMA UNIVERSITY FACULTY OF BIO AND CHEMICAL ENGINEERING

L | T /| P | Credits [Total Marks

SHS1602 TECHNICAL WRITING FOR SCIENTISTS
3/]0]0 3 100

COURSE OBJECTIVE
To provide with an introduction to professional writing as a disciplinary field.

UNIT1 INTRODUCTION TO TECHNICAL WRITING 9Hs

UNIT 2 ONLINE TOOLS 9Hs
Printed docurmentation and Online Help Systems, Working with imeges and illustrations, designing graphic

aics.

UNT3  PROCESS OF WRITING 9Hs

UNIT 4 REACHING THE AUDIENCE 9 Hrs.
UNIT5 PRESENTATION 9 Hrs.
Witing specialized forms as abstracts, instructions, proposals and project and lab reports
Max. 45 Hours
TEXT / REFERENCE BOOKS
1.  Mke Markel's “Technical Communication”, New York: Bedford/St. Martin's, 2009
2. Joseph M. Williams book Style: “Toward Clarity and Grace”, Chicago, University of Chicago Press, 1995
END SEVESTER EXAM QUESTION PAPER PATTERN:
Max. Marks : 80 BExam Duration : 3 Hrs.
PART A: 10 questions of 2 marks each —No choice 20 Marks
PARTB: 2 questions fromeach unit of internal choice, each carrying 12 marks 60 Marks
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L | T ]| P | Credits [Total Marks
3(01(0 3 100

SCI1619 DISASTER MANAGEMENT

COURSE OBJECTIVE
o Tocreate an awareness towards natural and man-mede disasters, disaster preparedness and disaster management

UNIT 1 INTRODUCTION TO DISASTERS 12 Hrs.

UNIT 2 DISASTER PREPAREDNESS 8

%

REHABILITATION, RECONSTRUCTION & RECOVERY

UNIT 4 DISASTER RESPONSE AND DISASTER MANAGEMENT 8

%

UNIT5 RISK ASSESSMENT AND VULNERABILITY ANALYSIS 7Hrs

Hazard, Risk and Vulnerability: Concept and Relationship: Disaster Risk Reduction, People Participation in
Risk Assessment - Vulnerability Analysis, Vulnerability Identification - Vulnerability profile of India - Strategies for
Survival - Social Infrastructure for Vulnerability Reduction.

Max. 45 Hours
TEXT / REFERENCE BOOKS
1. Bryant Edwards, “Natural Hazards”, Cambridge University Press, UK, 2005
2. Carter, W. Nick, “Disaster Management, Asian Development Bank”, Manila, 1991.
3. Govemment of India, “Vulnerability Atlas of India”, New Delhi, 1997.
4. Sahni, Pardeep et.al. (eds.), “Disaster Mtigation Experiences and Reflections”, Prentice Hall of India, New Delhi, 2002
5. Sahni, Pardeep and Ariyabandu, Madhavi Malalgoda, 2012: “Disaster risk reduction in South Asia”, Phi leaming pvt. Ltd.-
publisher, New Delhi, 2012.
6. Sharma, RK & Shama, G.,(ed), “Natural Disaster”, APH Publishing Corporation, New Delhi, 2005.
7. Taoi, K “Disaster Management through Panchayati Raj”, Concept Publishing Company, New Delhi, 2005.
Websites:
8. NOAA Coastal Services Center, “Linking People Information and Technology”,
9. “Risk and Vulnerability Assessment Tool”, at, hitp:/Aww.csc.noaa.gov/rvat/critical Edd. htrrl

END SEMESTER EXAM QUESTION PAPER PATTERN

Max. Marks : 80 ExamDuration : 3 Hrs.
PART A : 10 questions of 2 marks each —No choice 20 Marks
PART B 2 questions from each unit of internal choice, each carrying 12 marks 60 Marks
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SATHYABAMA UNIVERSITY FACULTY OF BIO AND CHEMCAL ENGINEERING

L | T | P | Credits | Total Marks
SBI1207 PERL PROGRAMMING 37010 3 100

COURSE OBJECTIVE
¢ To understand the basics of PERL programming and its role and applications in Bioinformatics discipline.

FLES AND DIRECTORY MANIPULATIONS

Vax. 45 Hours.

TEXT / REFERENCE BOOKS

1. Harshawardhan P Bal, Perl Programming for Bioinformetics, Tata McGraw Hill Publishing Company Limited, 2003,
2. TimBunce and Alligator Descartes, Programming the Perl DB, OReilly Media, USA, 2000.

3. Michael Moorhouse and Paul Berry, Bioinformatics, Biocomputing and PERL, John Wiley and Sons Ltd., UK, 2004.
4. James Tisdall, Beginning Perl for Bioinformatics, OReilly & Associates, USA, 2001.

5. Steven Holzner, PERL, Black Book, Dreamtech Publications, 2nd Edition, 2001.

END SEMESTER EXAMINATION QUESTION PAPER PATTERN

Max. Marks : 80 Bam Duration : 3 Hrs
PART A : 10 questions of 2 marks each - No choice 20 Marks
PART B : 2 questions from each unit of internal choice; each carrying 12 marks 60 Marks
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SATHYABAMA UNIVERSITY FACULTY OF BIO AND CHEMCAL ENGINEERING

L | T | P | Credits | Total Marks
SBM1304 BIOMATERIALS 3100 3 100

COURSE OBJECTIVE

e The course provides an intriguing insight in chemistry, engineering, biology and medicine that has a significant
impact on biomeaterials.

e |t highlights the way in which modern biology and medicine is inextricably linked to scientific discipline and
helping us to understand the complex world of biomaterials.

UNIT 1 INTRODUCTION AND METALS 9 Hrs

UNIT 2 REPLACEMENT AND FIXATION DEVICES

UNIT 3 POLYMERS AND APPLICATIONS

Max. 45 Hours
TEXT / REFERENCE BOOKS
1. SujataV Bhat, Bomaterials, Narosa Publishing House, New Delhi, 2002.
2. Rolando Barbucdi, Integrated Biomaterials Science, Plenum Publishers, New York, 2002
3. AF. Von Recum, Handbook of Biomaterials Evaluation - Scientific, Technical and Clinical Testing of Implant Meterials, 1998.
4. 20 Edition, Taylor & Francis, Philadelphia, 1999.
5. 4. JBParkand RS Lakes, Biomaterials: An Introduction, Second Edition, Plenum press, New York, 1992.
6. 5. Joseph D Bronzino, The Biomedical Engineering Hand Book, Vol - 11, CRC press, 2000.
END SEIVESTER EXAMINATION QUESTION PAPER PATTERN
Max. Marks : 80 BExam Duration : 3 Hrs.
PART A : 10 questions of 2 marks each - No choice 20 Marks
PART B : 2 questions from each unit of internal choice; each carrying 12 marks 60 Marks
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SATHYABAMA UNIVERSITY FACULTY OF BIO AND CHEMCAL ENGINEERING

L | T | P | Credits | Total Marks

SBM1404 HOSPITAL MANAGEMENT 3700 3 100

COURSE OBJECTIVES

e The paper provides opportunities for training and research in all aspects of hospital / health administration. It
helps to promotesscientific management of hospital and advancerment of health care systems so as to make it
rational, responsive and cost efficient.

o The student is thus educated in the development of high quality of hospital care in the community and the country
s0 as to provide a satisfactory environment to the patient and dlinical research

UNIT 1 STANDARD OF HOSPITAL 9 Hrs

UNIT 2 HOSPITAL ORGANIZATION

UNIT 3 SERVICES IN HOSPITAL

UNIT 4 STERILIZATION AND HOSPITAL SAFETY 9

]

UNIT5 SUPPORTIVE SERVICES IN HOSPITAL 9

]

Max.45 Hours.
TEXT / REFERENCE BOOKS
1. Dr. LL Reao, Hospital Management. Annamalai University Press
2. R D. Lele, Computers in Medicine, Tata McGraw Hill, 2008
3. Mohan Bansal, Medical informetics, Tata McGraw Hill, 2005
END SEMESTER EXAMINATION QUESTION PAPER PATTERN
Max. Marks : 80 Bxam Duration : 3 Hrs.
PART A : 10 questions of 2 marks each - No choice 20 Marks
PART B : 2 questions from each unit of internal choice; each carrying 12 marks 60 Marks
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