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COURSE STRUCTURE

FIRST YEAR - | SEMESTER

BHARATHIDASAN UNIVERSITY, TIRUCIRAPPALLI -620 024
B.S. BIOINFORMATICS (FOUR YEAR PROGRAMME)

CODE NATURE COURSE TH | TU C

Arivial Tamil / Adipadai Tamill — | 3 0 3

English for Communication - | 3 0 3

Mathematics — | 1. for Maths students 3 2 5

2. for Biology stud.

Physics 4 0 5

Chemistry 4 0 5

CORE Biology 4 10 5
Total | 21 | 2 26

FIRST YEAR - Il SEMESTER

CODE NATURE COURSE TH | TU C
Arivial Tamil / Adipadai Tamil — 11 3 - 3

English for Communication —I1 3 - 3
Mathematics — Il 1. for Maths stud. 3 9 4

2. for Biology stud.

Material Science 3 - 3
Computer Programming in C 3 - 4
CORE Introduction to Bioinformatics 4 - 5
Value Education (UGC Syllabus) 2 - 2

Environmental Science 2 - 2
Total | 23 | 2 26




SECOND YEAR - 111 SEMESTER

CODE | NATURE COURSE TH C
08BSBI031 | coRe Differential ic;tljsltjilzr;s and Vector 4 4
08BSBI032 | CORE Cell Biology 4 4
08BSBI033 | CORE Microbiology 4 4
08BSBI034 | CORE Biochemistry 4 4
08BSBI035 | CORE Data Structures 3 3
08BSBI036 | LAB Data Structures Lab - 2
08BSBI037 | LAB Cell b'gﬁ)%em:g{&b;_o;ggy and 2
Total | 19 23
SECOND YEAR - IV SEMESTER
CODE NATURE COURSE TH C
08BSBI041 | CORE Biostatistics 4 4
08BSBI1042 | CORE Java Programming 3 3
08BSBI1043 | CORE Introduction to algorithms 4 4
08BSBI1044 | CORE Molecular Biology 4 4
08BSBI1045 | CORE Genetics 4 4
08BSBI1046 | LAB Java Programming Lab - 2
08BSBI1047 | LAB Molecular Biology & Genetics Lab 2
Total | 19 23




THIRD YEAR -V SEMESTER

CODE | NATURE COURSE TH C
08BSBIOS1 | o Partial Differential Equations, Fourier 4 4
and Z- Transforms
08BSBI0S2 | ore Protein Engineering 4 4
08BSBIO53 | . ee PERL 3 3
08BSBI0S4 | e Database Management Systems 3 3
08BSBI055 ELECTIVE Elective | 4 4
08BSBIOS | ¢ eerive Elective 11 4 4
08BSBIOS7 || o PERL Lab - 2
08BSBI0S8 | | g Database Management Systems Lab - 2
Total | 22 26
THIRD YEAR - VI SEMESTER
CODE | NATURE COURSE TH C
08BSBIO6L | core Numerical methods 3 3
08BSBI062 | -pe Genomics 4 4
08BSBI063 CORE Structural Bioinformatics 4 4
08BSBI064 | e Immunology 3 3
08BSBIO6S | ¢ corive Elective 111 4 4
08BSBIOG6 | o) corive Elective IV 4 4
08BSBIO67 | | Ap Immunology Lab - 2
08BSBI06S | | \g Numerical Methods Lab - 2
Total | 22 26




FOURTH YEAR - VII SEMESTER

CODE NATURE COURSE TH| P | C
08BSBIO7L | core Proteomics 3 |-1]3
08BSBI072 CORE Molecular Modelling 3 - 13
08BSBIO73 | ore Systems Biology 4 | - | 4
08BSBI074 CORE Downstream Processing 4 -1 4
08BSBI075 ELECTIVE Elective V 4 |4
08BSBI076 ELECTIVE Elective VI 4 S|4
08BSBIO77 | | A Genomics and Proteomics - Lab - | 4] 2
08BSBIO78 || Ap Molecular Modelling - Lab -1 4]2

Total | 22 | 8 | 26

FOURTH YEAR - VIII SEMESTER

CODE NATURE COURSE TH| P | C
08BSBIOBL | come Project 0 6
08BSBIO82 | ¢\ eerive Elective VII (SELF-STUDY) 0|-]2
08BSBIO83 | e Biosafety, Bioethics, IPR & Patents 3| -13

Total Credits 3 11

Total Credits for B.S. (4 Year) Bioinformatics Programme = 187




LIST OF ELECTIVES

Elective | (08BSBI1055)
1. Biodiversity
2. Medical Informatics
3. Bioinformatics Algorithms

Elective 11 (08BSB1056)
1. Instrumental Methods of Analysis
2. Cancer Biology
3. Image Processing

Elective 111 (08BSB1065)
1. Microarray — Technique and Applications
2. Pharmacogenomics
3. Genetic Algorithms

Elective IV (08BSBI1066)
1. Plant genomics
2. Immunoinformatics
3. Pattern Recognition Techniques

Elective V (08BSBI1075)
1. Molecular Pathogenesis
2. Drug and Biopharmaceutical Technology
3. Machine Learning in Bioinformatics

Elective VI (08BSBI076)
1. Nanobiotechnology
2. Chemoinformatics
3. Networks and Distributed Computing

Elective VII (08BSB1082)

1. Bio-confinement of Genetically Modified Organisms

2. Stem Cell in Health Care
3. Neural Networks




LIST OF ELECTIVES - Modules
A student is required to choose a module during the 5™ semester (for Elective | to VI1).
The student will not be permitted to move from one module to another during rest of the
semesters.

Module I : Biotech Industry Oriented

COURSE
CODE COURSE NAME

08BSBI1055.1 Biodiversity
08BSBI056.1 Instrumental Methods of Analysis
08BSBI065.1 | Microarray — Technique and applications
08BSBI066.1 | Plant genomics
08BSBI075.1 | Molecular Pathogenesis
08BSBI076.1 | Nanobiotechnology
08BSBI082.1 | Bioconfinement of Genetically Modified Organisms

Module Il : Pharma Industry Oriented

COURSE
CODE COURSE NAME
08BSBI055.2 | Medical Informatics
08BSBI056.2 | Cancer Biology
08BSBI1065.2 | Pharmacogenomics
08BSBI1066.2 Immunoinformatics
08BSBI075.2 | Drug and Biopharmaceutical Technology
08BSBI076.2 | Chemoinformatics
08BSBI1082.2 | Stem Cell in Health Care
Module 111 : Information Technology Industry Oriented
COURSE
CODE COURSE NAME
08BSBI055.3 | Bioinformatics Algorithms
08BSBI056.3 | Image Processing
08BSBI1065.3 | Genetic Algorithms
08BSBI066.3 | Pattern Recognition Techniques
08BSBI075.3 Machine Learning in Bioinformatics
08BSBI076.3 | Networks and Distributed Computing
08BSBI1082.3 | Neural Networks




B.S., BIOINFORMATICS SYLLABUS
Kiyhk; Mz;L - Kjw;gUtk;.
mwptpay; jkpo; |
xU thuj;jpw;Fupa gapw;W kzp Neuk; : 03
jhspd; jug;Gs;spfs; : 03
Nehf;fq;fs;:

1 mwptpay; jkpio khztUf;F mwpKfk; nra;jy;.

2. jha;nkhoptop  mwptpay; nr ajjpia  ntspg;glLj;Jtjd;  Njitia
khztUf;F mwpTWj;Jjy;.

3. mwptpay; fiyr;nrhy;yhfifj;jpy; <LghL Vw;gLj;Jjy;.

4. mwptpay; fl;Liu vOJk; Mw;wiy toq;fy;.

myF: 1

mwptpay; jkpo; - tiuaiw> mwptpay; jkpopd; ,d;wpaikahik -
jha;nkhopf; fy;tpapd; rpwg;G - eilKiwr; rpf;fy;fs; - Nghjpa E}y;fs; ,d;ik -
rKjha kdg;ghq;F - Mrpupau;fs;> khztu;fs; - ngw;Nwhu;fs;- gapw;Wnkhopf;
Nfhl;ghLfs;.
myF: 2

mwptpay; jkpo; tuyhW - Njhw;wKKk; tsu;r;rpAk; - mwptpay; jkpo; gw;wpa
fUj;Jf;fs; - mwptpay; jkpohf;f Kd; Kaw;rpfs; - mwptpay; ,af;fq;fs; - jkpo;
nkhoptopf; fy;tp - gad;fs; - jkpo;topf; fy;tp - mwptpay;> njhopy;El;gk;.
myF: 3

fiyr;nrhy; - tivaiw> fiyr;nrhy;yhf;f newpKiwfs; - Xypngau;g;G>
nkhopngau;g;G> GJr;nrhw; qilg;G - MI;rpj;jkpo; - rl;lj;jkpo; - r1l;lj;jkpo;f;
fiyr;nrhw;fs; - mwptpay; th f;fpa mikg;G Kiwfs; - fiyr;nrhy; jug;glj;jk;
- mwptpay; fl;Liufs; vOJjy;.
myF: 4

mwptpay; nra;jpfisr; RitgITk; ftu;r;rpahfTk; juty;y topfs; -
mwptpay; ,joifs; - mwptpaiyg; gug;Gtipy; .jo;fspd; ga;F.

myF: 5
jkpopy; mwptpay; E}y;fs; - nkhopngau;g;G newpKiwfs; - fiyr;nrhw;
fsQ;rpaqg;fs;> mfuhjpfs;> fiyr;nrhy; njhFjpfs; - murpd; nghWg;Gfs; -

mwptpay; kdg;ghd;ik.



ghu;it E}y;fs;

myF 1.
mwptpay; jkpo; tiuaiw: th.nr. Foe; |Jrhkp> mwptpay jkpo;> gf;.75 -76.
,uhjh nry;yg;agd;> fiyr;nrhy;yhf;fk;> gf;.9

mwptpay; jkpopd; ,d;wpaikahik: th.nr. Foe;ijrhkp> gf;.58 59.
jha;nkhopf; fy;tpapd; rpwg;G: Nfh. Kj;Jg;gps;is> mupaizapy; moFjkpo;.

myF 2.
mwptpay; jkpo; tuyhW - Njhw;wKKk; tsu;r;rpAk; - mwptpay; jkpo; gw;wpa
fUj;Jf;fs; - mwptpay; jkpohf;f Kd; Kaw;rpfs;

th.nr. Foe;ijrhkp> of,.78 -83: of;.6674: ,uhjh nry;yg;gd;>
fiyr;nrhy;yhf;fk; 99 -126.

myF 3
fiyr;nrhy; tiuaiw> fiyr;nrhy;yhf;f newpKiwfs; - Xypngau;g;G-
nkhopngau;g;G> GJr;nrhw; gilg;G: ,uhjh nry;yg;gd;> fiyr;nrhy;ypay;
gf;.6064.

mwptpay; thf;fpa mik g;G Kiwfs; - fiyr;nrhy; jug;glj;jk;> ,uhjh
nry;yg;gd;> fiyr;nrhy;ypay;> of;.146 -169. ,uhjh nry;yg;gd;>
fiyr;nrhy;yhf;fk;> gf;.45  -52.

rl;lj;jkpo;: Nfh. rz;KfRe;juk;> rl;lj;jkpo;.
MI;rpj;ikpo ;:,uhkypg;fdhu; & Kj;Jg;gps;is> MI;rpj;jkpo;.

myF 4
,uh. ghNte; jd;> jkpopy; mwptpay; ,jo;fs;.
myF 5
,uhk. Re;juk;> nghUs; GjpJ tsk; GjpJ> gf;.120 -122.
R. yjh> jkpopy; mwptpay; E}y;fs;> murpd; nghWg;Gfs; - mwptpay;
kdg;ghz;ik.
rpwg;Gg; ghu;it
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Kiyhk; Mz,L - Kjw;gUtk;.

gpwnkhop gapYk; khzth;fSf;F chpaJ
mbg;gilj; jkpo; - |

XU thuj;jpw;Fupa ghl kzp Neuk; : 03
jhspd; kjpg;G : 03
Nehf;fk;:

jkpo;nkhopapd; mbg;gilfis mwpe;Jnfhs;Sjy;. jkpo; nkhopia vOjTk;
gbf;fTk; fw;Wf;nfhs;Sjy;.

myF 1:

vO;;Jfifs; mwpKfk ; - vOjJfifspd; tifg;ghL> vz;zpf;if -
capnuOj;Jfifs; - nka;naO;j;Jf;fs; - caph;nka;naOj;Jf;fs; - Ma;j vOj;J -
,avOj; Jfifs; - tinkhop vO;;Jf;fs;.
myF 2:

vOJK; gapw;rp - jkpo; vOj;J tbtq;fisf; thl;b mtw;iw ,dq;thzTk;
NtWgLjjp mwpaTk; gapw;rp jUjy; - xypg;G - nghUjjkhd vOj;ijj;
Nju;e;njLf;fg; gupNrhjpjijy; - vOjJfifis vOjg; gapw;Wtpjijy;.
myF 3:

nrhw;fs; fw;wy ; - Nfhbl;l |lg;fis epug;Gtjd; %yk; vOj;Jf;fisAk;
nrhw;fisAk; gapw;Wtpj;jy;. thrpj;jy; - glk;> xypngau;g;Gr;nrhy;> ,izahd
Mq;fpyr;nrhy; Kjypatw;iwj; je iJ vOj; Jf;fisAk; nrhw;fisAk;
gapw; Wtpjijy;.
myF 4:

roWhnjhlu; fw;wy;; - vspa njhlu;fis mwpKfg;gLj;Jjy; - rpW njhlupd;
cWog;Gf;fisf; fw;Wij;jUjy; - mt;TWQg;Gffisj; njhlupy; ,dq;thzr;nra;jy; -
rpW njhlu;fis vOJk; gapw;rp jujy;.
myF 5:

koiyg; ghly;fs;> mwnewp f;fijfs ; - ghly;fisAk; fijfisAk;

gpioapd;wp thrpf;fr; nra;jy; - gpioapd;wp vOjr;nra;jy;.
Fwpg;Gjkpo; ,izag; gy;fiyf;fofr; rhd;wpjo;f; fy;tp ghlj;jpl;lj;ipy; cs;s
Kjy; mythd  fmbg;gilepiy  dag; gpd;gw;wp ,g;ghlj;jpllk; mikf;fg;gliLs;sJ.



| Year — | Semester

English for Communication - |
Core Phonetics and Educated Indian English(EIE) Speech

EIE is a close approximation to the speech of the native speakers of English of the socio-
economic middle class or upper class of Southern London and is represented in the Radio
and TV channels of the BBC. The Pronunciation and Speech of the Southern Londoners
and the channel representatives are known respectively as Received Pronunciation and
Southern Speech.

No teaching of a language is feasible if it is not grounded in a Normative Variety of the
Target Language. Also, there is a long-standing tradition of the Indian educational
institutions which from the primary through the secondary and the higher secondary to
the university level have been consciously or unconsciously teaching a more or less pure
or impure variety of the British Standard Speech in the wake of the pan-Indian experience
of the British colonial linguo-cultural heritage. Hence it is easier for the Indian teachers
to train and teach in EIE which is based on British Standard Speech rather than come up
with an approximation say to American, Canadian or Australian Standard.

Stage |

Recognition, Production, and Transcription ---

Segmental Phonemes: Vowels, Semi-vowels, and Consonants (Broad transcription
in terms of the notations and symbols of the International Phonetic Association as used in
Daniel Jon e Bittionary or Oxford/Cambridge Advanced Learners Dictionary).

Stage Il
Words in isolation: Monosyllabic words and Polysyllabic words Word-stress: Primary,
Secondary, and Tertiary Derivational Changes in words and Stress-shift.
Stage 111
Nuclear/Tonic syllable and Sentence Stress Sentence Types (Statement, Question,
Request, Order, and Exclamation) and Intonation Patterns (Rise, Fall, Rise-Fall and Fall-
Rise) Normal Sentence Stress and Rhetorical Sentence Stress
Remedial component vis-a-vis the difficulties and errors of Indian/Tamil learners:
Voiced Vs Voiceless consonants
Certain consonantal clusters like /kw/, /scr/, Iskl/, /shl/ etc
Lip rounding for the production of the semi-vowel /w/

Distinction between /v/ and /w/

10



Musical quality and duration of the vowels
Ignorance of Stress-Shift rules which follow conversion noun
into verb, noun into adjective, adjective into noun etc
Inability to form an echo question by varying the intonation
pattern without varying the syntactical type
References:
1. T.Balasubramanian, A Textbook of English Phonetics and Speech foamtearners
2. J. D. Bétt& &mglisio Rrgnunciation
3. Daniel Jones, English Pronouncing Dictionary
Unit 1l
Vocabulary
Functors or Structural Words:
Pronouns, Proforms, Articles, Conjunctions
Auxiliaries: Modal and Non-Modal
Prepositions and Postpositions, Particles, Interjections
and Expletives,
Cardinals, Ordinals, Quantifiers, Degree words,
Frequency markers
Inflectional changes of number, gender, case, tense, and
degrees of comparison through suffixes
Prepositions and Cases
Lexemes or Full words:
Nouns and Adjectives, Verbs and Adverbs
Derivational changes through prefixes and suffixes
Hyphenated and Unhyphenated Compounds and
Plus juncture
Portmanteau forms and Reduplicatives
Synonym, Antonym and Homonym
Homograph and Homophone
Doublets and Bilingualisms
Material Nouns
Greek, Latin and Technonyms
Technonyms as common words

Loan words in common educated use from

11



other Foreign Languages
Toponym, Patronym, Acronym and Abbreviation
Hyponym and Hyperonym
Idioms and Phrases, Collocations, Dead Metaphor and Cliché
Basolect: Colloquialisms, Slang, Cant, Argot,
Acrolect: Coinages, Nonce formations, Poeticisms etc.
Passive VVocabulary for Recognition and Active Vocabulary for Production
Restricted Vocabulary of the psychologically and culturally less evolved learners and
extended vocabulary of the more advanced learners
Unit 1
Syntax
Phrases/Groups/Clusters(strings without a finite verb):
Formal Types(based on parts of speech):  Nominal, Verbal,
Adjectival, Adverbial, Prepositional, Infinitival, Participial.
Labels, Titles, Headings, Appositional Phrases, and
Bullet Points.
Clauses(strings with a finite verb):
Formal Types:
Noun Clauses, Complement Clauses,
Adverbial Clauses(time,place,
reason, manner,condition, contrast, concession)
Relative Clauses: Restrictive/Defining and
Non-restrictive and Non-defining
Functional Types: Structures of Subordination and Coordination
Qualification and Modification, Complementation
and Adjunction
Sentence Types:
Semantic Types — Statement, Request, Order,
Question and Exclamation
Structural Types - Basic patterns and variations
Constructionally Homonymous sentence
Sentencewi t h i ntroductory ,there®
Split sentence

Inverted Sentence beginning with the negative particle

12



or adverb
Logical Types — Propositional sentence and
Relational sentences
Rhetorical Types — Balanced, Loose, Suspended
and Mixed sentences
Transformations:
Phrases and Clauses into Sentences,
Sentences into Phrases and Clauses
Active Voice into Passive Voice and vice versa
Direct Speech into Indirect Speech and vice versa
Unit IV

Comprehension

Exercises are given with passages graded according to length and complexity are made
available in print or read out or played on the audio-cassette.
Types of Comprehension:
Local Comprehension and Global Comprehension
Listening Comprehension and Written Comprehension
Types of Reading: Vocal, Sub-vocal, Mental
Intensive Reading for Detail
Extensive Reading for Range
Scanning a paragraph or a cluster of sentences for
the central idea/gist/sum and substance/essence
Recovery of the explicitly given topic sentence or/and
Reconstruction of the implicit topic sentence
Progressive reading from facts through ideas
to arguments by the sifting of the linguistic
evidence in the text
At the initial stage of the teaching of this unit the teacher prepares and supports the
students for their exercise of written comprehension. He/She gives an exemplary oral
reading of the passage by paying attention to its Sense group, Tone group and Breath
group and leads the students to make sense of the passage not only with the text-specific
questions but also with the pre-reading and post-reading questions raised respectively

before and after the students go throughthe t ext . The teacher s

decrease in proportion to the progress made by the students gradually.

13



The students must be required to bring Oxford ALD or Cambridge ALD for all classes
and particularly for those set apart for Comprehension. They may be permitted to use a
Dictionary even in the examinations.

Unit vV

Composition

Stage |

Exercises which involve the filling in the blanks with the key words withheld from the
given exercise materials

Stage 11

Exercises which involve reorganisation of the sentences jumbled up in the given passage
Stage 111

Guided Paragraph Writing

Exercises which involve the students listening to a short presentation on a topic either by
the teacher or the super-brilliant students, and jotting down points and structuring them as
a paragraph to be evaluated by the teacher

Stage IV

Guided composition: The teacher gives the title, the sub-titles and the salient points
which the students are required to develop and organise into a short essay of 200 words
Stage V

Controlled composition: The teacher gives the title and briefly indicates the key idea for
the students to come up with the components of the key idea and the corresponding sub-
titles, and thus produce a short essay

Stage VI

Free Composition: The teacher leaves the students free to choose a topic and do their
thinking and writing entirely on their own. The topic may relate to any of the domains:
personal, social, technical, literary, aesthetic, philosophic etc.

Before the students are given the writing tasks enumerated above they have to be re-
trained and drilled in the correlations or convergences between Syntactical Structures and
Di scourse Functions. Here a summative refr
in Unit IV is in place. The Discourse functions of definition, description, classification,
comparison and contrast, argumentation, analysis, explanation, narration etc have to be
first shown and discussed by the teacher in regard to the select
memorable/classic/quotable passages or even sentences of famous writers. Subsequently

the students would be supplied with such additional passages for their own critical

14



appreciation and internalization. They may even be encouraged to imitate one or more

authors with whom they feel a certain affinity.

References:

1.
2.
3.

Freedman, Sarah, Written Composition.
Greenbaum, Sidney. The Oxford English Grammalew York : OUP, 1996.

Leech, Geoffrey and Svartvik, Jan. A Communicative Grammar of English.

Pearson-Education Asia Pte. Ltd. 2000.

MacCarthy, Michael, English Vocabularyn Use. CUP, 2002
Quirk, Randolf. A University Grammar of English E.L.B.S.
Strumpf, Michael. The Complete Grammallew Delhi : Goodwil Publishing

Webster®

S

House (Rs.125 /-)

Ref er e n c eanidniStottlaadr: @eddes&t udent s

Grosset, 2002. (Rs.99/-)
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| YEAR - | SEMESTER
MATHEMATICS | — For Maths Students

(For those candidate who have not taken mathematics of Science group as one of the
subjects in H.S.C. Level)
Unit |

Matrices and Determinants: Matrix: Algebra of Matrix —Determinants and its
properties - co-factor — determinants - Adjoint — Inverse - solution of system of linear
equations by matrix inversion method- Rank of Matrix - consistency of a system of linear
equations- Cr a me r * Non-Honndgemeous equations, homogeneous linear system -
rank method.
Unit Il

Vector Algebra: Definition - algebraic properties —scalar multiplication -
properties- position vector - resolution of a vector in two and three dimensions - direction
cosines and direction ratios - Scalar Product — Angle between two vectors - properties of
scalar product - applications of dot products - Vector Product - properties of vector
product - applications of cross product - Product of three vectors product - Lines -
Equation of a straight line - angle between two lines - Skew lines- Shortest distance
between two lines - condition for two lines to intersect - point of intersection - collinearity
of three points-P | anes - Equ-adllinearpoins.f a pl ane
Unit 11

Analytical Geometry : Locus - straight lines - perpendicular distance from a
point - family of straight lines - angle between two straight lines - pair of straight lines —
Circle- - tangent equation - length of the tangent form a fixed point to circle- condition
for tangent - Equation of chord of contact of tangents from a point - family of circles -
concentric circles — orthogonal circles —Parabola - Standard equation - other standard

parabolas - the process of shifting the origin - general form of the standard equation-

2
Ellipse - Standard equation X_2+ﬁ2 =1, (a jo) - Other standard form, general forms
a~ b

of ellipse - some practical problems.
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Unit IV
Differential Calculus: Functions — Graph of Functions - Types of functions-
algebra of functions — L i mi t of a funct i onlmpertant lumitsd-a me nt a
Continuity of a function - Concept of Di f f er e mifféereatiatioon - d
techniques - Product rule, quotient rule, chain rule, inverse functions, method of
substitution, parametric functions, implicit function, third order derivatives.
Unit vV
Differential Calculus and Applications: Derivative as a rate measure - rate of
change - velocity - acceleration - related rates - Derivative as a measure of slope - tangent
- normal and angle between curves - Maxima and Minima - mean value theorem -
Rol | e" s - Magramge MeamValue Thorem - Tay |l or *s and Macl aur
L* HOG pi t astatiosary ®int$ —ancreasing —decreasing - maxima —.
REFERENCES :
1. Erwin Kreysig, Engineering Mathematics, John Wiley, 7 Edition , 2001.
2. Manicavachagom Pillay and Natarajan, A text book of Analytical Geometry,
Viswanathan Pvt. Ltd,1983.

3. Narayanan Manicavachagom Pillay, Calculus Vol I, S. Viswanathan Publications.
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| YEAR - | SEMESTER
MATHEMATICS | - For Biology Students

( For those candidate who have taken Mathematics as one of the subjects in Higher

secondary school)

UNIT I MATRICES
Characteristic equation - Eigenvalues and Eigenvectors — Properties of eigen
values - Problem solving using Cayley Hamilton theorem - Similarity
transformation - Orthogonal reduction of a symmetric matrix to diagonal form —

Reduction of quadratic form to canonical form by orthogonal transformation.
UNIT Il THREE DIMENTIONAL GEOMETRY

Planes - Angle between two lines —Coplanar lines — Shortest distance between two
shew lines - Equations of a sphere - Plane section of a sphere —Tangent Plane —
Orthogonal Spheres.

UNIT 11l DIFFERENTIAL CALCULUS

Curvature — Cartesian parametric Co-ordinates — Centre and Radius of Curvature

— Circle of curvature — Involutes and evolutes.

UNIT IV FUNCTIONS OF SEVERAL VARIABLES

Partial derivatives — Eul er “ s theorem for -Hotanogenec
derivative — Differentiation of implicit function - Jacobian — Maxima and Minima
for functions of two variables - Lagr ange Mul tirphykof $s m

expansion .

UNITV VECTOR CALCULUS
Grad, div and curl of functions — Line, surface and volume integrals — Green, Gauss

and Stokes theorems — Verification and Applications.

BOOK FOR STUDY :
Grewal |, B. S., and Grewal , J. S. “Hi ghe
Publishers, 38™ Edition, 2004.

REFERENCES :

1. Narayanan, S., Manikavachagam Pillay, T.K. and Ramanai a h , G. , “Adva
Mat hematics for Engineering Students?”,
Chennai, 1985.

2. Kreyszig E., “Advanced Engineerifig Mat!
Edition, 2001.
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| YEAR - | SEMESTER

PHYSICS
UNIT I: PROPERTIES OF MATTER

Elasticity — Stress — Strain — Elastic modulii— Yo u n g * s —Roidity madidus —

Bulk modulus Relation between them — Cantilever — Uniform and non-uniform bending —

I- shape of girders — Viscosity of liqguid —Poi s eui | |-eVismsityfobbloodu-1 a

Surface tension — Capillary rise — Water rise in tall trees — Osmosis — Laws of Osmosis —

Hartley — Berkely experiment.

UNIT II: ATOMIC AND MOLECULAR PHYSICS

Space quantization — electron spin — Stern-Gerlach experiment - Pa ul i
Periodic Table — Atomic orbitals - bonds — hybridization .

Atoms in external fields : Zeeman and Paschen —Back effect — Stark effect (qualitative) -

X-rays — Compton effect.

UNIT I FUNDAMENTALS OF SPECTROSCOPY

Electromagnetic spectrum — Rotation and vibration of molecules - Microwave
spectrometer — Diatomic molecules - Double beam infrared spectrometer - Applications
— Raman effect - Raman spectrometer - Applications - NMR and ESR spectroscopy —
Applications.

UNIT IV : LASER AND FIBRE OPTICS

Principles of Laser — Characteristics — Ruby — Nd-YAG, He-Ne, CO, and semiconductor
Lasers — Optical Fibres — Optical wave guides and sensors - Application in
communication and medicine.

UNIT V : BIOPHYSICS

Proteins : Amino acids — Peptide bond — Torsion angles — Phi and Psi — Contact criteria —
Ramachandran diagram — Maps for glycine and alanine residues — Classification of

Proteins into globular and fibrous — Levels of structural organization.

Nucleic Acids : Nucleosides and Nucleotides — structure of DNA — Watson and Crick
model — Base paring and base stacking — variations in DNA structure — Polymorphism —
ABand Z DNA.
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Carbohydrates : Classification — L and D sugars — Monosaccharides — Types of linkages

in polysaccharides - structure of maltose, cellobiose and lactose.
REFERENCES :

1. D. Halliday, R. Resnick and JEdn\Wehhker ¢
Wiley & Sons, New York, 2003)
2. F.W. Sears, M.W. Zemansky and H.D. Young, University Physics (Narosa Publishing
House, New Delhi —2002)
3. C.N. Banwell, Fundamentals of Molecular Spectroscopy (Tata Mc Graw Hill, New
Delhi, 2004)
4. S. Murugesan, Modern Physics, S. Chand & Company Ltd, New Delhi, 2006
5. A. I. Lehninger, D. I. Nelson and M. M. Cox, Principles of Biochemsitry, CBS
Publishers, New Delhi (1993)
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| YEAR - | SEMESTER
PHYSICS LABORATORY

Experiments

Young" s —MNandUniform lsending- Pin and Microscope

Rigidity modulus using Torsion pendulum

Viscosity of liquid by Poiseuille®"s met|
Surface tension of a liquid by Capillary rise

Determination of wavelength using grating by Spectrometer

Ne wt o n "—Peterminatign®f R
Determination of p of solid prism using Spectrometer

Calibration of voltmeter using potentiometer

© 0o N o g bk~ w D PE

Sonometer — verification of Laws

10. Newt on" s | a specifictheatcapaoitly of anliguid.
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| YEAR - | SEMESTER

CHEMISTRY

UNIT I
1. Stereochemistry of Organic Compounds

Fundamentals of Organic Stereochemistry: Chirality — Optical activity -
Configuration — Fischer projections — Elements of symmetry — Absolute configuration —
Cahn-Ingold-Prelog rules of nomenclature — Enantiomers and diastereomers — Resolution
of racemic mixture. Geometric Isomerism; E and Z system of nomenclature —
Geometrical isomerism in cyclic compounds — Conformational Isomerism.
UNIT 11

2. Introduction to Spectroscopy

Electromagnetic radiations, Theory and instrumentation of Ultraviolet-Visible,
Infrared, Nuclear Magnetic Resonance, Mass spectroscopic techniques - Structure
determination of simple organic compounds (Only basic aspects).

UNIT 11
3. Nature of Chemical Bond

Valence Shell Electron Pair Repulsion Theory (VSEPR) — Valence Bond Theory (VBT) —
Molecular Orbital Theory (MOT) — Small molecules like BeCl,, BCl3, NH3, H,O - Inter halogen
compounds (CIF; BrFs, BrFs, IFs, I1F7).

4. Coordination Compounds

Types of ligands - Valence Bond Theory (VBT) — Coordination Geometries.
UNIT IV
5. Metal lons in Biology

Occurrence and availability of Inorganic elements in Organism - Biological
function of inorganic elements - Biological ligands for metal ions — Coordination of
Proteins and enzymatic catalysis — Porphyrins and other Macrocycles — Nucleobases,
nucleotides and other Nucleic acids as ligands. Metal ion transport and storage —
Cobalamines - Metals at the Center of Photosynthesis. Dioxygen transport: Oxygen
Transport and Storage through Hemoglobin and Myoglobin. Alternative oxygen

Transport in some Lower Animals: Hemereythrin and Hemocyanin.
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UNIT V
6. Chemical Thermodynamics

Thermodynamic terms — definition of system — open, closed, isolated — surroundings,
properties of system - state of a system - thermodynamic equilibrium — isothermal, isobaric,
isochoric and adiabatic processes - internal energy — mathematical form of first law, enthalpy
— statement of second law of thermodynamics — definition of entropy — entropy change for a
reversible process - entropy change for an isothermal expansion of an ideal gas - entropy of
phase transitions — definition of free energy and work function — Gibbs Helmholtz equation.
UNIT VI
7. Chemical Kinetics

Kinetics of second order reaction — characteristics of second order reactions — half
life period — examples of second order reactions — hydrolysis of ester by sodium
hydroxide — simple problems in second order kinetics — kinetics of opposing, parallel and
consecutive reactions — radioactive decay of polonium — effect of temperature on reaction
rate — Theory of absolute reaction rate — steady — state principle.
REFERENCES :
1. R.T. Morrison and R.N. Boyd, Organic Chemistry, 6™ Edition, Pearson, 1992.

J. Mohan, Organic Spectroscopy Principles and Applications, CRC; ond Edn, 2004.

M. Senapati, Advanced Engineering Chemistry, 2" Edition, Infinity Science, 2007.

2

3

4. J. D. Lee, Concise Inorganic Chemistry

5 F. A. Cotton and G. Wilkinson, Advance Inorganic Chemistry, 6™ Edn, A Wiley
— Interscience Publications, John —Wiley & Sons, USA.

6. P. W. Atkins,Physical Chemistry, 7" Edn, Oxford University Press, 2002.

7. D. A. Mc Quarrie and D. Simon, Physical chemistry, A Molecular Approach, Viva Books
Pvt. Ltd, New Delhi, 2003.

8. Horia Metiu, Physical Chemistry, Kinetics Taylor & Francis, New York, 2006.

9. K.J. Laidler, Chemical Kinetics, 2" edn., Tata McGraw Hill, 1975.
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| YEAR - | SEMESTER

CHEMISTRY LABORATORY

List of Experiments

1
2
3
4.
5
6

10.
11.
12.

13.

Estimation of hardness of Water by EDTA

Estimation of Copper in brass by EDTA

Determination of DO in water (Winkler’s method)

Estimation of Chloride in Water sample (Argentometric)

Estimation of alkalinity of Water sample

Determination of molecular weight and degree of polymerization using
viscometry.

Conduct metric titration (Simple acid base)

Conduct metric titration (Mixture of weak and strong acids)
Conduct metric titration using BaCl; vs Na, SO,

Potentiometric Titration (Fe**/ KMnO, or K,Cr,0)

PH titration (acid & base)

Determination of water of crystallization of a crystalline salt (Copper
sulphate)

Estimation of Ferric Iron by spectrophotometry.

A minimum of 10 experiments shall be offered.

Laboratory classes, each work.

The lab examinations will be held at the end of First semester.
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| YEAR - | SEMESTER

BIOLOGY - For Biology Students

Unit I: Introduction to Biology

Life forms - Unity and diversity. Organism and their organization. Unity in basic
life process - growth, development, metabolism, reproduction and homeostasis. DNA as
store of house constancy and change. Diversity in life forms and functions. Energy flow
and the cycling of resources.

Bioresourses: definitions, types — terrestrial & marine - Flora, Fauna, Microbes;
habitat, extrememophiles, availability, threat to bioresourses & conservation — plant,
animal, microbes; role in biotechnology — Utilization for human welfare; Hotspots

Concept of Biology: Scientific principles — Emergence of evolutionary thoughts
(Linnaeas system of classification of organisms, Challenges to the theory of unchanging
i f e, Lamar c k" s -—tEmeegence f the principles ofl ewotutioro amd
theory of natural selection — An evolutionary view of diversity.

Unit I1: Introduction to Cell Biology

Introduction to cell, diversity of cell shape & size, cell theory, study of
prokaryotic and eukaryotic cell —including prions, viroids, virusoids, viruses etc.,

Microscopic technique to study cell: principle, structure, mechanism of working &
application of microscopy. Types - light microscope, phase contrast, fluorescent
microscope, electron microscope — TEM, SEM, confocal microscope and atomic force
microscope.

Plasma membrane — biochemical compositions - lipid bilayer, membrane protein,
membrane carbohydrate, membrane functions, extra cellular matrix, membrane transport
mechanism, membrane receptors.

Cell wall — chemical composition of various cell types — prokaryotic &
eukaryotic, plasmadesmata, structure and function.

Unit I11: Introduction to Endomembrane System

Endoplasmic reticulum: smooth and rough — structure, function, intracellular transport.
Golgi apparatus: Structure and role. Peroxisomes: organization and role.

Mitochondria: Ultra structure, functional compartalization, function, role in energy
synthesis - oxidative and substrate phosphorylation

Ribosomes: ribophorines, ultra structure, assembly and function
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Chloroplast:  structure, function — photosynthetic units, reaction centers,
photophosporlation,
Lysosomes: Structure and function.
The cytoskeleton - Microtubules — cilia, flagella, basal bodies. Microfilaments- muscle
contraction, cell locomotion.
The nucleus — nuclear envelope, nuclear pore, chromatin, nuclear matrix. Chromosome —
structure. Nucleolus — fibrillar and granular components. Structure of nucleic acids, DNA
replication.
Cell division — mitosis & meiosis, cell cycle & control point.
UNIT IV : Introduction to flow of Information
Transcription

Central dogma, structure of nucleic acids, RNA polymerase, Prokaryotic and
eukaryotic transcription, control of bacterial gene expression - lac & trp operon,
eukaryotic RNA synthesis, mMRNA processing — capping & poly adenylation. Control of
eukaryotic gene expression. types of RNA. Gene Scilencing.
Translation

Prokaryotic & eukaryotic translation, the translational machinery, mechanism of
initiation, elongation & termination. Regulation of translation, post translational
modifications.
UNIT V: Computational Extrapolation of Life Sciences

Introduction to neuronal network and memory. Receptor — Ligand interaction.
Signal transduction pathway in relation to physiology & pathology. Cell signaling.
Transport mechanism — Microbes, Plants, Animals and Human.
BOOK FOR STUDY :

91 Environmental Biodiversity, P.R.Yadav, Subhrata R. Mishra, Discovery
Publishing House, New Delhi. Ed. 2004.

1 An introduction to Biodiversity, B.R. Goel, Arise Publication and Distributors,
New Delhi. Ed 2006.

1 Valuation and conservation of Biodiversity, M. Markussen. R. Buse, H. Grarrelts,
M.A. Manez costa, S. Menzal, R. Marggrat, Springer Berlin Heidel berg
Newyork. Ed. 2005.

9 Global Biodiversity and Environmental Conservation (Special emphasis on Asia
and Pasific), T.l. Khan, Pointer Publishers, Jaipur. Ed. 2001
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9 Cell Biology, Ajay Pal, Asian Books Publishers. Calcutta.

1 Biodiversity, K.V. Krishnamurthy.

T Microbiology, Pel zar MJ, Jr. Chan,

1 Essential of Molecular Biology, David Friefield, Jones & Bartlett Publications.

REFERENCES:

1 Cell Biology, CB Powar,

1 Molecular Biology of the Cell, Bruce Alberts Julian Lewis Alexander Johnson,
Garland Publishing, 2002

1 Cell Biology, De Robertis, E.D.P.; Nowinski, Wiktor W. Saez, Francisco A., W.
B. Saunders, Philadelphia: 1966.

1 Molecular and Cellular Biology, Wolfe S.L., Wadsworth Publishing Company,
1993.

1 Plant Cell Biology Structure and Function, Brian E. S. Gunning & Martin W.
Steer, Jones and Bartlett Publishers, 40 Tall Pine Drive, Sudbury, MA 01776

1 Molecular Biology of the Gene, V Edition, Watson, Baker, publishing as

Benjamin

Cummings, 1301 Sansome Street, San Francisco, CA 94111.

Molecular biology of The Cell, Il edition, B Alberts, D. Bray, J. Lewis, M, Raff.
K. Roberts & JD Watson, Garland Publishing Inc., New York 1994

Gene VI, 6™ Edition, Benjamin Lewin, Oxford University Press, UK 1998.
Microbiology, 5th Edition, Lansing M. Prescott, Th e Mc Gr aw- Hi
2002.
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| YEAR - | SEMESTER
BIOLOGY PRACTICAL - (For Biology students)

Bioresources — biodiversity, terrestrial and marine — microbes, plants (field visit)
& animals
Microscopy — bright field, phase contrast, fluorescent microscopy (hands on)
electron microscopy & confocal microscopy (field visit)
Microtomy & histochemical techniques (demo)
Subcellular fractions of cell. (hands on)
Size and shape of the cell —simple & differential staining. (hands on)
Yeast, budding, dimorphic fungi (hands on)
Protoplast and spheroplast (hands on)
Cell structure — organelles and appendages (hands on)
TC and DC of human blood. (hands on)
Human PBMC separation and observation (demo)

Cell division —mitosis (Onion root tip) & meiosis ( Tradescantia )
Polytene Chromosome (Chironomous larvae) — smear preparation (hands on)
REFERENCES:
1 Microbiology a laboratory manual, P. Gunasekaran.
1 Cell Biology - A Laboratory Manual. 3" edition, Shanmugam, Publisher: Tata
Mcgraw Hill, 2000
91 Microbiology, A Laboratory Manual, Cappuccino, J.G. & Sherman, N., Addison
Wesley.
1 Microbial Applications (A laboratory Manual in General Microbiology), Benson,
H.J., W.C.B., Wm C. Brown Publishers.
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| YEAR - | SEMESTER
BIOLOGY - (For Non Biology Students)

Unit I: Characteristics of living organisms

Characters, organization and diversity of living organisms — Microbes, Plants and
Animals — Levels and patterns of organization — Basic concepts: Organic evolution —
Developmental biology — Physiology and ecology.
Unit 11: Cell - Basic unit of Life

Cells, tissues, organs & systems. — Cell structure — Eukaryotic and prokaryotic.
Introduction to cell physiology — Introduction to cell division and cell cycle.
Unit I11: Molecular Biology, Central Dogma, Cell Cycle & Reproduction

Introduction to biological macromolecules - Carbohydrates, Proteins,

Lipids, Nucleic acids; Structure of DNA and RNA. Flow of genetic information from
DNA to RNA to Proteins. Reverse Transcription — RNA to DNA. DNA replication.DNA
damage & repair. Protein Structure - Primary, Secondary, Tertiary and Quaternary.
Introduction to gene therapy.
Cell cycle- Mitosis, Meiosis, Cell cycle clock and check points, Apoptosis
Reproduction Sexual, Asexual — Fission, Budding, Spore formation etc..
UNIT IV: Computational Extrapolation of Life Sciences

Introduction to neuronal network and memory. Receptor — Ligand interaction.
Signal transduction pathway in relation to physiology & pathology. Cell signaling.
Transport mechanism — Microbes, Plants, Animals and Human.
UNIT V : Basic Techniques in Biology
Colorimetry & SpectrophotometrNMR, Atomic & Mass Spectrophotometery.
Separation techniques

Chromatography — TLC, HPTLC, HPLC, GC, GC-MS, etc.,

Electrophoresis — AGE, PAGE & MALDI TOF.

Centrifugation — Density gradient, Differential & Ultra
Microscory— Compound,Phase contrast, Fluroscent , Electron (TEM,SEM) & Confocal)
REFERENCES :

1 Biology — Raven, Johnson, Losos, Singer, TATA Mc Graw-Hill publishing
company Limited, New Delhi.

1 Biology — Dr. M.P.Tyagi and Dr. J.P. Goyal. A Trueman Publication.

1 Biotechnology — B.D. Singh, Kalyani publishers, Chennai.

f Analytical Biochemistry and separation Techniques — P.Palanivelu, 21* Century
publication, Madurai.
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| YEAR - | SEMESTER
BIOLOGY PRACTICAL - (For Non Biology Students)

Bioresources — biodiversity, terrestrial and marine — microbes, plants (field visit)
& animals
Microscopy — bright field, phase contrast, fluorescent microscopy (hands on)
electron microscopy & confocal microscopy (field visit)
Subcellular fractions of cell. (hands on)
Size and shape of the cell —simple & differential staining. (hands on)
Yeast, budding, dimorphic fungi (hands on)
Protoplast and spheroplast (hands on)
Cell structure — organelles and appendages (hands on)
TC and DC of human blood. (hands on)

Cell division —mitosis (Onion root tip) & meiosis ( Tradescantia )
Polytene Chromosome (Chironomous larvae) — smear preparation (hands on)
Reference books:
1 Microbiology a laboratory manual, P. Gunasekaran.
1 Cell Biology - A Laboratory Manual. 3" edition, Shanmugam, Publisher: Tata
Mcgraw Hill, 2000
1 Microbiology, A Laboratory Manual, Cappuccino, J.G. & Sherman, N., Addison
Wesley.
1 Microbial Applications (A laboratory Manual in General Microbiology), Benson,
H.J., W.C.B., Wm C. Brown Publishers.
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LANGUAGE FOR SCIENCE - 11
Kjyhk; Mz;L - ,uz;lhk; gUtk;
mwptpay; jkpo; 11

xU thuj;jpw;Fupa ghl kzp Neuk; : 03
jhspd; kipg;G : 03
Nehf;fq;fs;:
1 jkpo; .yfifpaj;jpy; fhzyhFk; mwptpay; nra;jpfis khztu; mwpar;
nrasjy;.
2. yf:fpaj;jpy; cs;s mwptpay; nra;jpfis ,dq;fhzr; nra;jy;.
myF: 1
yhifpak; - mwpKifk;> gz;ila jkpoupd; mwptpay; tuyhW - tpsf;tk;
ro;f L yffpajijpy; mwptpay; czikfs;> ,aw;gpay;> Ntjpapay;> cstpay;>
capupay;> jhtutpay; nra;jpfs;.
myF: 2

Yyfifpaq;fspy; nghwpapay;> njhopy;El;g  kUj;Jdtr;  nra;jpfs; -
njhy;fhg;gpak;> rq;f ,yf;fpak;> gjpndz;fPo;f;fzf;F> rpyg;gjpfhuk;> kzpNkfiy
Kjyhd fhg;gpaq;fs;> rpj;ju; ghly;fs; Kjyhdtw;wpy; ntspg;gLk; fl;blf;fiy>
efuikg;G> nghwpEl;g Ntshz;ik> cNyhftpay;> kUj;Jtr;nra;jpfs;.
myF: 3
ro;f L yfifpak;>  rpyg;gjpfhuk;> kzpNkfiy Kjyhd yffpag;fspy;
ntspg;gLk; ,ir> eldk;> Xtpak;> rpw;gk;> xg;gidf;fiy Nghd;w Ez;fiyfs;
gw;wpa nra;jpfs;.

myF: 4

rq;f,yf;fpak;> jpUf;Fws; Kjyhd gjpndz;fPo;f;fzf;F  Ely;fspy;
Ml;rpapay;> murpay;> Nkyhz;ikapay; nra;jpfs;.
myF: 5

JzaKk; jkpOk; - fzpzpapy; jkpo; - jkpo; nkd;nghUs; - ,izaj;
jkpo; tuyhW> kpd;MSif> jkpo; tiykidfs;> kpd;FO - yfhifpa kpd;
gjpg;Gfs; - gy;YHik; (Multimedia) - jkpo; top k pd;dQ;ry;fs; - jkpo;
kpd;dpjo;fs;.
ghh;it E}y;fs;:
1 R. jkpo;NtY> “rq;f ,yf.fpaq;fspy; mwptpay; Nfhl;ghLfs; "> r.,uhkehjd;>

,uhkRe;juk; (g.M)> mwptpay;jkpo;> fuesijj; jkpo;r;rg;tk; kw;Wk; jkpo;g;
gy;fiyf;fof ntspaPL - 1995.

2. ney;iy R.Kj;J> “gz;ila  mwptpay; tuy hW = mwptpay; jkpo;>
fue;ijj;jkpo;r;ra;fk; kw;WK; jkpo;g; gy;fiyf;fof ntspaPL - 1995.
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khj;jis  NrhK> tpaf;f itf;Fk; jkpoh; mwptpay;> cjtk;> (cyfj;

jkpoha; Tf; fofk;)> jpUr;rp - rpl;dp - Nfhyhyk;G+h: nfhOk;G - 2005.

eh. ,uhrNfhghyd;> *“rq;f ,yf;fpaq;fspy; mw ptpay; ,kh.,uhkypq;fk;(njh.M)>
Nts;tp> ghujpjhrd; gy;fiyf;fofj; jkpopay; Jiw ntspaPL.

tpf;Ih; uh[khzpf;fk;> Nt.rh.mUs;uh[;> rq;f ,yf;fpaj;jpy; fhyqg;fs;.

ney;iy. R.Kj;J> mwptpay; jkpopay;.

Kidth; tp.cz;zhkiy> fhye;NjhWk; mwptpay;.

v];.Mh; ghyRg;ukzpak;> Nrhoh; fiyg;ghzp.

Kidth; Nfh. nja;tehafk;> jkpou; fl;blf;fiy.

1Q M.m. tuFzghz;bad;> aho; E}y;.

12 Mjh; R[hjh> tPI;Lf;Fs; tUk; cyfk;.

13 fh. mgpuhkp> b ;ndl; ypkpndl;> 1998.

14 jfty; njhopy; El;gk;> jkpo; Gj;jfhyah> 2001.
15 gjhuij;jFzrpe;jhkzp.
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LANGUAGE FOR SCIENCE - 11
Kjyhk; Mz;L - ,uz;lhk; gUtk;
gpwnkhop gapYk; khztu;fSf;F cupad

mbg;gilj; jkpo; - 1

xU thuj;jpw;Fupa ghl kzp Neuk; :03
jhspd; kjpg;G :03
Nehf;fk;:
,0; ghljsjpl;lj;jpy; fPNo jbj;j vOj; Jf,fspy; jug;gl;Ls;s ghlg;fspd;
topahfj; jkpo; nkhopia vOjTk;> thrpf;fTk; gof;Fjy;
myF: 1
re;f - kyu;fs;> fha;fwpfs;> goq;fs; Kjypad Fwpj;j nrhw;fis mwpar;
nra;jy; - mit njhlu;ghd thf;fpak; mikf;fg; gof;Fjy;. vg,fs; FLkgk; -
FLk;g cWg;gpdu;> FLk;g cwT Kiwfs; gw;wp mwpar; nrajy; - njhlh;ghd
nrhw;fs;> njhlu;fs; Kjypatw;iw thrpf;fTk; vOjTk; gof;Fjy;.
myF: 2
toUe,Njhk;gy; - czT gupkhWk; Kiw - czT tiffs; Kjypad gw;wp
tpsf;fkhf mwpar; nra;jy; - kio - MW> Fsk;> fly;> thdk;> Nkfk;> kiy>

kio> Kjypad gw;wp mwpa r; nra;jy;; ,it njhlu;ghd nrhw;fs;> njhlu;fs;
Kjypatw;iw thrpf;fTk; vOjTk; gof;Fjy:;.

myF: 3

ghujpahu,- ghujpahu; gw;wpa tuyhW> mtuJ XupU ftpijfs; gw;wp mwpar;
nra;jy; - fizfithy;  ,Uknghiw - ,kkd;ddpd; jd;khd czu;tpid
ehlfj;jpd; topahf czu;j;Jjy; ,g;ghl g;fs; njhlu;ghd nrhw;fs;> njhlu;fis
thrpf;fTk; vOjTk; gof;Fjy;.
myF: 4

khky,yGuk, - khky,yGuk; mike;Js;s ,lk;> kw;WKk; fiyf;Nfhapy;fs;
gw;wp tpsf;Fjy; - gazk ; - NgUe;py; gazk; nra;Ak; Kiwia tpsq;f
itj;jy;> thrpf;fTk; vOjTk; gof;Fjy;.
myF: 5

thoyJg,ghly ; - tho;j;d tpsffk; - tho;j;Jfifspd; tiffs;:

Jwtho;j;J:  jhAkhdtupd; guhgufifz;zp (md;igg; ngUf;fp). nkhoptho;j;J:
ghujpahupd; jkpo;nkhop tho;j;J (tho;f epue;juk; tho;f jkpo;nkhop).  ciuahly;
Foe;ijfSk; fy;tpAk;: Foe;ijfSk; fy;tpAk; vd;w nghUspy; ciuahly;

epfo;j;jr; nrajjy;> ciuahlypy; rpwpa nrhw;nwhliuf; ifahSk; Kiwiaf;

fw;apjijy;. fojk;:  md;idf;Ff; fbjk; - mwpKfk;> Nfl;ly;> thrpj;jwpjy;> fbjk;
vOJjy; gapw;rp> nkhop mikg;Gf; $Wfisg; gapw;Wtpj;jy;. Neu;thzy;: ruq;fr;
rhjidahsu; tp[ayl;Rkpaplk; Neu;fhzy;. ehliLg;,Gwg;ghly;: mwpKfk;, -
jhyhl;Lg;ghly;> ehl;Ltsk; $Wk; ghly;.
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Fwpg;G:

jkpo; izag; gy;fiyf;fofr; rhd;wpjoif; fy;tp ghlj;jpllj;jpy; cs;s
,uz;Ihk; myF kw;Wk; %d;whk; myFfshd KiwNa ,ilepiy> NKky;epiy
Mfpatw;iwg; gpd;gw;wp ,g;ghlj;jpl;lk; mikf;fg;gl;Ls;sJ
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| YEAR - Il SEMESTER

ENGLISH FOR COMMUNICATION - Il

Technical English for Power (TEP)
UNIT I

Language is an abstraction. It exists in and through its several varieties. One can
find a hundred and eight varieties in any Language. To know a language therefore means
to know its standard common or general variety which is more or less an abstraction and
along with it a special variety, that is a variety used for special purposes like technical
English, Business English, journalese, legalese, institutionalese, officialese etc.

Thus English may be found to be divisible into dialects, dialects found divisible
into idiolects, idiolects found divisible into registers, and registers found divisible into
actual uses. This phenomenon of the mega-system of Language splitting successfully into

finer and finer sub-systems and micro-systems may be diagrammatized as follows:

The English Language
Mega System

National Dialects

TN

British American Canadian Australian Indian

African
Carribbean
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National Dialect

Regional Dialect

Social Dialect

Class Dialect

Topolect Sociolect Ponolects
Ideolect
Register
Mode Field Tenor
Quasi-
Phonic Graphic Domestic Social Technical Informal formal

Formal
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Unit 1l

It is commonly assumed that technical English or technolect is exclusively
objective. It is further assumed that the intelligibility of technical English is restricted to
its initiates who are most probably technicians or scientists. The first assumption is called
objectivism and the latter assumption may be called esotericism. And neither assumption
is completely true.

As any variety or use of a language necessarily involves the exercise of
formal and functional rules and thereby stylization, even technolect is not free from such
stylization. Once language is stylized it cannot but function rhetorically. In so far as the
rhetorical effects resulting from the structural and functional requirements of the
technolect are directed and controlled intentionally by the speaker or the writer technolect
either spoken or written is effective. But the control of rhetoricity is accompanied with
the infusion of the subjective elements, however minimal into the so called objective
technical language.

Apart from the in-built stylization and rhetoricity of all language including
technical | anguage the speaker or wr
the rhetoricity as the activity cannot be purely or exclusively a transmission of facts or
information. The act of speech or writing would in almost all cases marshal facts and
information so as to construct arguments or express views which would be aimed either at
persuading or at dissuading an individual or a group respectively to or from a course of
action. In short, facts are almost never conveyed except with an admixture of subjective
reactions so that corresponding subjective reactions are called forth on the part of the
listener or the reader. Finally even if a particular speaker or writer could achieve technical
communication in a zero degree of dependence on or complicity with factual error and
emotional bias, the listener or the reader might be prone to interpret the marvel of total
objectivity in an idiosyncratic if not subjective manner.

As for the second assumption that technolect is esoteric or of restricted
intelligibility the tendency of the present-day technolectal practice is to strive towards
the middle style which is a compromise between non-technical or public communication
and technical communication. Examples of this kind of technolect which is more or less
translucent may be found in the articles of newspapers and popular journals on topics
relating to science and technology and also in the writings of popular science writing such

as those of Bertrand Russell.
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The various sources of rhetoricity and subjectivity may be diagrammatised as

follows:

Linguistic

lexical

Ambiguity

Causes of Rhetoricity and Self Projection

Structural

Agential

Speaker/Writer

Listener/Reader

Discoursal

"

Argument

Analogy

syntactical

Multiple

meaning

Abstract
Terms

Inversion

Positional Mobility

Unit 111

A lexico- Syntactic model of Technical English:

Lexical Components:

Numerals, quantifiers

Degree words, frequency markers
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Material nouns
Technonyms specific to various disciplines and
Domains
Abbreviations of different kinds
Brand Names
Syntactic Components:
Propositional/predicative Sentence

Full passive sentence

Reduced passive with agent-deletion or instrument

deletion
Quasi-passive
Discontinuous verb phrase

Unit IV

Unit VvV

Technical English in the Phonic Mode:
Graded activities and Exercises:
Recitation
Guided imaginary Conversation
A guided short talk
Mock Interview
Guided group Discussion
Free group discussion

A free long oral presentation

Technical English
In the Graphic Mode:
Project report

Preparation of tool-kit operation and maintenance

folders and pamphlets manuals
In the Electronic Mode:

Cyberlectal terms

Verbal contractions

Spelling Contractions

Use of Phonetic spelling

Professional e-corespondances
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| YEAR - Il SEMESTER
MATHEMATICS Il (For Maths Students)

(For those candidate who have taken Mathematics as one of the subjects in Higher

secondary school)

UNIT I MULTIPLE INTEGRALS
Double integral — Change of order of integration — Double integrals in polar
coordinates — Area enclosed by plane curves — Triple integrals — VVolume as double &

triple integrals.
UNIT Il ORDINARY DIFFERENTIAL EQUATIONS

Solution of second and Higher order linear ODE with constant coefficients —
Simultaneousfirst order linear equations with constant coefficients — linear equations

of second order with variable coefficients - Cauchy*®" s and Legend
equations — Method of variation of parameters.

UNIT 111 LAPLACE TRANSFORM
Transform of standard functions — Unit step and impulse functions — Periodic
functions — Properties - Transforms of derivatives and integrals — Shifting theorems —
Initial and Final Value Theorems — Inverse Transforms — Convolution Theorem —
Application to linear differential equations with constant coefficients and

simultaneous equation of first order with constant co-efficients

UNIT IV ANALYTIC FUNCTIONS
Function of a complex variable — Analytic function — Cauchy-Riemnn Equations —

Properties of analytic functions — Conformal mapping of w=2z 4 w %

w=cz, w=Z, w #and Bilinear transformations.

UNIT V COMPLEX INTEGRATION
Line integral — Cauchy " s —Caeohygins I nt—elgaryd lond f e r nau |
Laur ent = Singudamtiesiare slassification — Residues —Cauc hy s r esi
theorem — Contour integration around circular and semi-circular contours. (Excluding

Poles on real axis).
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BOOK FOR STUDY :
Grewal |, B. S., and Grewahg MaBhema‘tHicgsh’e,
Publishers, 38" Edition, 2004.

REFERENCES :

1. Narayanan, S. , Mani kavachagam Pill ay, i
Mat hematics for Engineering Students?”,
Chennai, 1985.

2. Kreyszig cEed EnAgdivmaener i ng Mat hemat®i cs”,
Edition, 2001.
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| YEAR - Il SEMESTER
MATHEMATICS Il (For Biology Students)

(For those candidate who have not taken mathematics of Science group as one of the
subjects in H.S.C. Level)
Unit |

Sequence and Series: Definitions - special types of sequences and Series Mean -
Some Special types of Series. Trigonometry: Trigonometrical ratios and identities -
compound angles- trigonometrical equations — properties of triangles — Solutions of
Triangles - simple problems.
Unit 1l

Complex Numbers: Complex number system — Conjugate - properties - ordered
pair representation - Modulus - properties - geometrical representation - meaning - polar
form - principal value — conjugate — algebra of Complex numbers - vector interpretation -
solutions of polynomial equations-De Moi vr e s t heor eRootsafad it s
complex number - nth roots — cube roots - fourth roots.
Unit 11

Integral Calculus: Concept and Definition of integral -Integration of linear
functions - properties of integrals - Methods of integration - decomposition method -
substitution method - integration by parts - Definite integrals and its Properties -
reduction formulae for sin” x and cos" x — Application of Integrals.
Unit IV

Differential equations: Formation of differential equations - order and Degree -
solving first order differential equations - variable separable — homogeneous - linear
equations - Second order linear equations with constant coefficients
f(x) = & sin mx cos mx x %
Unit V

Probability: Classical definitions — axioms - basic theorems — conditional
Probability - total probability of anevent-Bay e “ s t h e or e nProfaliliiyat e me n
Distributions - Random Variable - Probability density function - distribution function -
mathematical expectation -variance - Binomial, Poisson -Normal distribution - simple

problems.
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REFERENCES :

1. Narayanan Manicavachagom Pillay, Calculus Vol I, S. Viswanathan
Publications

2. Erwin Kreysig, Engineering Mathematics, Wiley Eastern Ltd, 2001.

3. S. Narayanan, T.K. Manichavasagam Pillai, Trigonometry, S. Viswanathan Pvt
Limited, and Vijay Nicole Imprints Pvt Ltd, 2004

4. Gupta.S.C, Kapoor,V.K, Fundamentals of Mathematical Statistics, Sultan Chand
&, sons, New Delhi -1994 Edition.
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| YEAR - Il SEMESTER

MATERIALS SCIENCE

Unit |
Chemical Bonds and Elementary Crystallography

Review of atomic structure — Interatomic forces — Different types of chemical
bonds- lonic Bond- Covalent Bond — Metallic Bond —Dispersion bond — Dipole bond-
Hydrogen bond - binding energy of a crystal

Fundamentals of crystallography- Miller Indices — Symmetry elements of a

crystalline solid — Crystal structures of important engineering materials — X- ray
diffraction methods —Laue- Powder diffraction- rotating crystal technique- Crystals
imperfections.
Unit 11
Magnetic and Dielectric Materials

Magnetic material and dielectric materials — Classical theory of diamagnetism (

Langewin®"s theory ) rybf®anagnegmeiism- Qaamuwin thteyofs s t h e
Ferromagnetism - Fundamental definitions in dielectrics different types of electronic
polarisation - Frequency and temperature effect on polarisation dielectric loss — Local
field- Clasius- Mossotti relation — Determination of dielectric constant
Unit 1
Semiconducting and Superconducting Materials

Basics of superconductivity - general properties of superconductors Meissner
effect- types of superconductors - Tunneling - Josephson AC and DC effect - Intrinsic
and extrinsic semiconductors — doping donor or n- type semiconductor acceptor or p- type
semiconductors — p.n. Junction theory and transistor as an amplifier — carrier
concentration in n - type , p- type semi conductors.
Unit IV
Nano - structures and Nano — materials

General properties and growth of Nano structures — band engineering — doped
hetra structures — infinite , finite wells — low dimensional systems — two and three
dimensional potential wells — structure characterisation — chemical characterization-
physical properties of Nano —materials — supermagnetics- molecular and nanoelectronics

Nano mechanics.
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Unit V
Crystal growth and thin films
Nucleation — different kinds of nucleation — concept of formation of critical
nucleus — Crystal growth gel melt techniques.
Thin films — growth kinetics of thin films — thin structures — deposition techniques
— physical methods — resistive heating , electron beam gun — laser gun and flash
evaporation — sputtering — chemical methods.
REFERENCES :
1. M. Arumugam , Materials Science , Anuradha Agencies , 2002,Chennai.
2. C.L. Arora, Solid State Physics and Electrics, S.Chand & Company Ltd, 1999,
New Delhi .
3. Huozhong Gao, Nanao Structures and Nano Materials ( Imperial College Press ,
London , 2004).
4. J.C. Brice, Crystal Growth Process, John Wiley and Sons, New York 1986
5. A.Goswami, Thin Film Fundamentals, New Age International (P) Limited , New
Delhi 1996 .
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| YEAR - Il SEMESTER

COMPUTER PROGRAMMING IN C

UNIT I - INTRODUCTION

Introduction — Characteristics of Computers — The Evolution of Computers - The
Computer Generations - Classification of Computers - Basic Computer organization-
Number Systems
UNIT Il - COMPUTER ARITHMETIC AND SOFTWARE

Computer Codes — Computer Arithmetic —Binary Arithmetic — Addition —
Subtraction-Multiplication-Division - Computer Software —Types of Software — Logical
System Architecture — Software Development Steps.
UNIT 111 - PROBLEM SOLVING AND OFFICE AUTOMATION

Planning the Computer Program — Purpose — Algorithm — Flow Charts —
Pseudocode -Application Software Packages- Word Processing — Spreadsheet — Graphics
— Personal Assistance.
UNIT IV - INTRODUCTION TO C

Overview of C — Constants, Variables and Data Types — Operators and Expression
— Managing Input and Output Operators — Decision Making and Branching — Decision
Making and Looping.
UNIT V - FUNCTIONS AND POINTERS

Arrays — Handling of Character Strings — User-Defined Functions- Structures and
Unions — Pointers — The Preprocessor — Developing a C Program: Some Guidelines.
BOOK FOR STUDY :

1. Pradeep K. Sinha and Priti Sinha, “Compu:
Applications”, BPB Publications, 2003.
2 . E. Bal agurusamy, “Programming in ANSI C”.

3. S. Parthasar atghryamnfikhsgs e mt iCalfsorofLiHre Sci e
New Delhi, 2008.

REFERENCES:
1. Allen B. Tucker et.al, “Fundamentals of
2. V. Rajaraman, “ Funda mélalofdntis 2062f Comput er s

3. Her berMa e hkE alg y *Hif.CMc Gr aw
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| YEAR - Il SEMESTER
LAB EXERCISES: PROGRAMMING USING C

Write a program to generate prime numbers.
Write a program to check whether the given year is leap year or not.

Using for loop write a program to calculate the factorial of given number.

M 0D e

Write a program that displays the menu.
A Addition
A Division
A Subtraction
A Multiplication
Using two operands, the above mentioned functions should be performed using
switch-case construct.
5. Write program to calculate the Fibonacci series.
6. Write a program to check the given string is palindrome.
7. Write a program to find the length of string.
8. Write a program to compare the length of string.
9. Write a program to find matrix addition.
10. Write a program to print prime number in ascending and descending order.
11. Write a program to reverse string.
12. Write a program that accepts two strings, compares them, and displays which is
bigger.
13. Write a program that given two strings append the second string to the first.
14. Write a function to find the sum and differences of two numbers.

15. Prepare student Mark list using Structure.
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| YEAR - Il SEMESTER

INTRODUCTION TO BIOTECHNOLOGY

UNIT I
Definition and scope of Biotechnology:

Advent of biotechnology, biology to biotechnology, scope of biotechnology,
traditional and modern biotechnology. Human genome project, central dogma, gene
structure, gene expression, genetic engineering
UNIT 11
Introduction to rDNA Technology:

Microbial cloning systems —

Vectors — plasmid, phages, cosmids, phagemids, viral vectors & artificial chromosomes.
Host — E.coli, Bacillus, Yeast

Enzymes —endo & exonucleases, lygase, methylase, alkaline phosphatase.

Cloning Strategies — prokaryotic & eukaryotic. Construction of genomic, cDNA libraries,
probe.

Recombinant selection and screening. Analysis of expression, DNA amplification by
PCR, analysis of amplified product. Types of PCR.

UNIT 111

Introduction to Microbial Biotechnology:

Isolation and screening of industrially important microorganism, strain
improvement for desirable characters, bioprocess, media formulation, sterilization,
growth kinetics & fermentation. Bioreactor design — parts and function, types of reactors
— CSTR, tower, jet loop, airlift, bubble column, packed bed. Bioprocess and biomass
production. Immobilized cells — enzymes, primary and secondary metabolites, bioactive
products and exopolymers.

Industrially important enzymes (restriction enzymes, amylase, protease, lipase etc.,).
Fermented products (wine, bear, bread, milk products etc.,) pharmaceutical products
(antibiotics, growth factors, interferons, TPA etc.,), biogas — methane & hydrogen, acids

(amino acid & citric acid)
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UNIT IV:
Introduction to Plant Biotechnology:

Plant genome organization, chloroplast genome, mitochondrial genome.
Introduction to plant cell and tissue culture — media preparation, limitation and
maintenance of callus and suspension culture, single cell clones, organogenesis, somatic
embryogenesis, hardening of the plant, shoot tip culture, root tip culture, anther, pollen
and ovary culture, protoplast isolation, cryopreservation and germplasm conservation.
Genetic engineering in plants — selectable markers, reporter gene & plant viral vectors.
Transgenesis of plants for virus, bacteria, fungi and pest resistance, herbicide tolerance &
desirable quality. Bt cotton, plantibodies, golden rice, biofuel (hydrocarbons)

UNIT V:
Introduction to Animal Biotechnology:

Animal cell, animal cell culture technology, establishment of cell lines, cell
culture media and its constituents, metabolic functions of cells, measurement of viability
and toxicity, cell growth characterization, in vitro cell culture techniques, applications of
animal cell culture, stem cell — types of stem cell and their applications. Somatic cell
culture, measurement of cell death. Transformation of animal cell and immortalization.
Animal biotechnology for the production of regulatory proteins, blood products , vaccines
, hormones and other products.

Gene therapy — prospects and problems. Transgenesis of animals — transgenic mice, goat,
spider silk, transgenic cattle. Application of transgenics in human welfare. Gene
knockout and its significance.
Reference books:

1 Milestones in Biotechnology, Classic Papers on Genetic Engineering, J.A. Davies

and W.S. Renznikoff, Butterworth-Heinemann, Boston, 1992,

1 Understanding Biotechnology, Aluizio Borém, Fabricio R. Santos, David E.

Bowen, Prentice Hall PTR, 2003.

9 Molecular Biotechnology, 2™ edition, S.B. Primrose, Blackwell Scientific

Publishers. Oxford, 1994

1 DNA Science: A First Course in Recombinant Technology, DA Mickloss and GA

Freyer, Cold Spring Harbor Laboratory Press, NY, 1990.

1 Molecular cloning: A Laboratory Manual, J. Sambrook, E.F. Fritsch and T.

Maniatis. Cold Spring Harbor Laboratory Press, NY, 2000.
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Methods in Enzymology, Vol. 185. Gene Expression Technology. D.V. Goeddel,
Academic Press Inc. San Diego, 1990.

Molecular Biotechnology: Principles and Applications of Recombinant DNA (3rd
edition), Bernard R. Glick, Jack J. Pasternak, Amer Society for Microbiology,
2003.

Elements of Biotechnology, P.K. Gupta, Rastogi and Co., Meerut, 1996.
Principals of Fermentation Technology, Stanbury. P.F., and Whitaker. A.,
Pergamon Press, Oxford.

Plant Biotechnology, J. Hammound, P. McGarvey and V. Yusibov, eds., Springer
Verlag, 2000.

Practical Application of Plant Molecular Biology, R.J. Henery, Chanman and
Hall, 1997.

Culture of Animal Cells 3" Edition, R. lan Freshney, Wiley-Liss.

Animal Cell Culture — Practical approach, ed., John R.W. Masters, Oxford.
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| YEAR - Il SEMESTER

INTRODUCTION TO BIOINFORMATICS

UNIT:I

Bioinformatics an Overview: History of Bioinformatics — Goal of bioinformatics
as a separate discipline — Emerging branches of Bioinformatics: Genomics, Proteomics,
Systems Biology, Chemoinformatics - Accessing Bioinformatics resources/databases -
NCBI PubMed, EBI, EMBL and ExPASy - Applications and Limitations of
Bioinformatics.
UNIT:1I

Biological Sequence File Formats: Genbank, Fasta and Swiss-Prot formats -
Sequence Databases : Nucleotide Sequence Databases — GenBank, EMBL, DDBJ —
Protein Sequence Databases - SWISS-PROT, TrEMBL, PIR — EXPASYy tools: ProtParam
- Genome Databases - GOLD, TIGR - Derived Databases - Prosite, PRODOM, Pfam,
PRINTS, CATH, SCOP, DALI — Structure databases — PDB, MMDB, MDL MOL -
Protein Structure Visualization Tools: RasMol, Swiss PDB Viewer.
UNIT:1

Sequence Analysis: Sequence analysis of biological data - models for sequence
analysis and their biological motivation - Basic concepts of sequence similarity, identity
and homology - Definitions of homologues, orthologues and paralogues - Sequence
Alignment: Dot matrix - Scoring matrices: PAM and BLOSUM Substitution matrices -
Alignment scores and gap penalties - Pairwise Sequence Alignments: Local and Global
alignment using LALIGN — Database searching tools - BLAST and FASTA algorithms
(basic concepts only) - Various versions of basic BLAST and FASTA.
UNIT: IV

Multiple Sequence Alignments (MSA): Basic concepts of various approaches for
MSA - progressive, hierarchical - CLUSTALW and TCOFEE and their application for
sequence analysis - Phylogeny: Concept of dendrograms and its interpretation -
Phylogenetic analysis - Maximum Parsimony and UPGMA methods (basic concepts
only) — Phylogenetic trees — Rooted and unrooted trees — Phylogeny programs: PHYLIP,
PAUP.
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UNIT:V

Genomic Databases — GOLD, GDB — Microbial Genome Databases — TIGR CMR
— NCBI Genome Databases — Mapviewer — Gene Finding Tools — prokaryotic and
eukaryotic tools — Genescan, GLIMMER and MUMMER — metabolic pathway databases
— KEGG - microarray databases - informatics solutions for genomics, proteomics,

metabolomics and interactomics (basic concepts only)

REFERENCES :
1. Arthur M. Lesk, Introduction to Bioinformatics, Oxford University Press, New
Delhi, 2003.

2. David W. Mount, Bioinformatics — Sequence and Genome analysis, Cold
Spring Harbor Laboratory Press, New York, 2001.

3. G. Gibson & S.V.Muse, A Primer of Genome Science, Sinauer Associates,
Inc. Publishers, 2002.

4. A. Baxevanis and B.F. Ouellette. Bioinformatics: A practical Guide to the
Analysis of Genes and Proteins, Wiley- Interscience, Hoboken, NJ, 2005.

5. A. M.Campbell & L. J. Heyer, Discovering Genomics, Proteomics &
Bioinformatics, CSHL Press, 2003.

6. S.R. Pennington & M.J. Dunn, Proteomics — from protein sequence to
function, BIOS Scientific Publishers, 2002.
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| YEAR - Il SEMESTER
CORE MODULE SYLLABUS FOR ENVIRONMENTAL STUDIES
FOR UNDER GRADUATE COURSES OF ALL BRANCHES
OF HIGHER EDUCATION

Unit 1: The multidisciplinary nature of environmental studies
Definition, scope and importance (2 lectures)
Need for public awareness
Unit 2: Natural Resources:
Renewable and non-renewable resources:
Natural resources and associated problems.
@ Forest resources: Use and over-exploitation, deforestation, case studies. Timber
extraction, mining, dams and their effects on forests and tribal people.
(b) Water resources: Use and over-utilization of surface and ground water, floods,
drought, conflicts over water, dams-benefits and problems.
(© Mineral resources: Use and exploitation, environmental effects of extracting and
using mineral resources, case studies.
(d) Food resources: World food problems, changes caused by agriculture and
overgrazing, effects of modern agriculture, fertilizer-pesticide problems, water
logging, salinity, case studies.
(e) Energy resources: Growing energy needs, renewable and non-renewable energy
sources, use of alternate energy sources, case studies.
U] Land resources: Land as a resource, land degradation, man induced landslides,
soil erosion and desertification.
1 Rol e of an individual i n conservation
1 Equitable use of resou(8tesetaresf or sust ai
Unit 3: Ecosystems
7 Concept of an ecosystem
Structure and function of an ecosystem
Producer s, consumers and decomposers

1
1
91 Energy flow in the ecosystem
9 Ecological succession

1

Food chains, food webs and ecol ogical
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9 Introduction, types, characteristic features, structure and function of the following
ecosystem:
a. Forest ecosystem
b. Grassland ecosystem
c. Desert ecosystem
d. Aquatic ecosystems (ponds, streams, lakes, rivers, ocean estuaries)
(6 Lectures)
Unit 4: Biodiversity and its conservation
1 Introduction — Definition: genetic, species and ecosystem diversity
1 Biogeographical classification of India
1 Value of biodiversity: consumptive use, productive use, social, ethical aesthetic
and option values
Biodiversity at global, national and local levels
India as a mega-diversity nation
Hot-spots of biodiversity

Threats to biodiversity: habitat loss, poaching of wildlife, man wildlife conflicts

= =4 4 4 -2

Endangered and endemic species of India
1 Conservation of biodiversity: In-situ and Ex-situ conservation of biodiversity
(8 Lectures)
Unit 5: Environmental Pollution
Definition
1 Causes, effects and control measures
a. Air pollution
b. Water pollution
c. Soil pollution
d. Marine pollution
e. Noise pollution
f. Thermal pollution
g. Nuclear pollution
1 Solid waste management: Causes, effects and control measures of urban and
industrial wastes.

91 Role of an individual in prevention of pollution
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1 Pollution case studies

1 Disaster management: floods, earthquake, cyclone and landslides
(8 Lectures)
Unit 6: Social Issues and the Environment

9 From unsustainable to sustainable development

1 Urban problems and related to energy

1 Water conservation, rain water harvesting, watershed management

1 Resettlement and rehabilitation of people; its problems and concerns.

1 Case studies.

1 Environmental ethics: Issues and possible solutions

1 Climate change, global warming, acid rain, ozone layer depletion, nuclear
accidents and holocaust. Case studies.

1 Wasteland reclamation

1 Consumerism and waste products

1 Environmental Protection Act

1 Air (Prevention and Control of Pollution) Act

1 Water (Prevention and control of Pollution) Act

1 Wildlife Protection Act

1 Forest Conservation Act

1 Issues involved in enforcement of environmental legislation

1 Public awareness
(7 Lectures)
Unit 7: Human Population and the Environment
9 Population growth, variation among nations
Population explosion — Family Welfare Programmes
Environment and human health
Human Rights
Value Education
HIV / AIDS
Women and Child Welfare

= =4 4 A A -2
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1 Role of Information Technology in Environment and Human Health
1 Case Studies
(6 Lectures)
Unit 8: Field Work
1 Visit to a local area to document environmental assetsriver/forest/
grassland/hill/mountain
Visit to a local polluted site — Urban / Rural / Industrial / Agricultural
Study of common plants, insects, birds
Study of simple ecosystems-pond, river, hill slopes, etc (Field work equal to 5

lecture hours)
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SIXMONTHS COMPULSORY CORE MODULE COURSE IN

ENVIRONMENTAL STUDIES FOR UNDERGRADUATES

Teaching Methodologies

The Core Module Syllabus for Environmental Studies includes class room
teaching and field work. The syllabus is divided into eight units covering 50 lectures. The
first seven unit will cover 45 lectures which are class room based to enhance knowledge
skills and attitude to environment. Unit eight is based on field activities which will be
covered in five lectures hours and would provide students first hand knowledge on
various local environmental aspects. Field experience is one of the most effective learning
tools for environmental concerns. This moves out of the scope of the text book mode of
teaching into the realm of real learning in the field, where the teacher merely acts as a
catalyst to interpret what the student observes or discovers in his/her own environment.
Field studies are as essential as class work and form an irreplaceable synergistic tool in
the entire learning process.

Course material provided by UGC for classroom teaching and field activities be
utilized.

The universities/colleges can also draw upon expertise of outside resource persons
for teaching purpose.

Environmental Core Module shall be integrated into the teaching programmes of
all undergraduate courses.
Annual System: The duration of the course will be 50 lectures. The exam will be
conducted along with the Annual Examination.
Semester System: The Environment course of 50 lectures will be conducted in the
second semester and the examinations shall be conducted at the end of the second
semester.
Credit System: The core course will be awarded 4 credits.
Exam Pattern: In case of awarding the marks, the question paper should carry 100
marks.
The structure of the question paper being:
Part-A, Short answer pattern — 25 marks
Part-B, Essay type with inbuilt choice — 50 marks
Part-C, Field work — 25 marks
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REFERENCES:

1.
2.

10.

11.

12.

13.

14.

15.
16.
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Gleick, H.P. 1993. Water in crisis, Pacific Institute for Studies in Dev.,
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Odum, E.P.1971. Fundamentals of Ecology. W.B.Saunders Co. USA, 574p

Rao M N.& Datta, A.K.1987. Waste Water treatment.

Oxford & IBH Publ.Co.Pvt.Ltd.345p.
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Il YEAR - 111 SEMESTER

DIFFERENTIAL EQUATIONS AND VECTOR CALCULUS

UNIT -1

First order , higher degree Differential equations solvable for x, solvable for vy,
solvabl e for drm £ @onditions ofGritegrabititya af M “ds + N dg=0 -
simple problems.
UNIT - 11

Ordinary Differential Equations: Definition of order, degree and solutions.
Method of separation of variables, homogeneous and non homogeneous equations,
exactness and integrating factors, linear equations and Bernoulli equations.
UNIT — 11

Solutions of homogenous and non homogenous equations - operator method,
method of undetermined coefficients and variation of parameters - Solutions of simple
simultaneous ODE" s
UNIT - IV

Modeling with first order equations - Autonomous equations and population
dynamics - Second order linear equations - Stability and asymptotic stability and
Liapounov's Method.
UNIT -V

Gradient, divergence and curl — solenoidal and irrotational fields — directional
derivatives — line integrals — surface integrals — volume integrals. Integral theorems
(without proof) and its applications.
REFERENCES :

1. S.Narayanan, Differential Equations, S. Viswanathan Publishers, 1996.
2. M.L. Khanna, Differential Calculus, Jaiprakashnath and Co., Meerut-2004.

3. Schaum Outline Series “Differential Equ.

4. Differential Equations by Blanchard, Devaney & Hall 2edition.
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Il YEAR - 111 SEMESTER

CELL BIOLOGY

UNIT 1 AN OVERVIEW OF CELLS AND CELL RESEARCH
Origin and evolution of cells, cells as experimental models, tools of cell biology —
chemistry of cells — molecular composition of cells, central role of enzymes, metabolic
energy, biosynthesis of cell constituents, cell membrane.
UNIT 2 CELL STRUCTURE AND FUNCTION - |
Nucleus- Endoplasmic reticulum- Gorge apparatus and Lissome- Bioenergetics
and Metabolism — Mitochondria- chloroplasts- Paroxysms.
UNIT 3 CELL STRUCTURE AND FUNCTION - 11
The cytoskeleton and cell movement, cell surface — transport of small molecules,
Endocytosis, cell —cell interactions-Adhesion junctions-Tight junctions-Gap junctions-
Plasmodesmata
UNIT 4 CELL SIGNALING - CELL REGULATION
Signaling molecules and their receptors, functions, pathways of intracellular
signal transduction — the Cell Cycle —Mitosis and Meiosis —Cell death and cell renewal-
Programmed cell death-Stem cells- Embryonic stem cells and therapeutic cloning.
UNIT5 CANCER
The Development and causes of cancer- tumour viruses, oncogenes, prevention
and treatment.
BOOK FOR STUDY :
1. Geoffrey M. Cooper, The Cell: A molecular approacASM Press, 2007.
2. Roberts, Keith Alberts, Bruce Johnson, Alexander Raff, Martin Walter, Peter
Lewis, Julian, Garland Molecular Biology of the Cell Edition 4
REFERENCES:
1. Lodish, Harvey Krieger, Monty Kaiser, Chris A. Berk, Arnold, Molecular Cell
Biology, W H Freeman & Co.
2. S. C. Rastogi, Cell Biology, 3" Edition, New Age International Pub. Ltd., India,
2001
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Il YEAR - 111 SEMESTER

MICROBIOLOGY

UNIT 1 INTRODUCTION TO MICROBIOLOGY

Characterization, Classification and Identification of microorganisms -
Microscopic examination of Micro organisms morphology and fine structure of bacteria-
cultivation of bacteria - reproduction & growth, pure cultures and cultural characteristics.
UNIT 2 MICROBIAL PHYSIOLOGY AND GENETICS

Enzymes and their regulation- Microbial metabolism energy production-
utilization of energy & biosynthesis - bacterial genetics.
UNIT 3 MICROBIAL PHYSIOLOGY AND GENETICS

Fungi — importance, characteristics, morphology, reproduction, physiology
cultivation & classification of fungi, molds & repair association with other organisms.
Algae — importance of algae — characteristics of algae, classification protozoa: Ecology,
importance, morphology, reproduction and classification of protozoa — control of
microorganisms.
UNIT 4 VIRUSES OF BACTERIA, ANIMAL AND PLANTS

Bacteriophages- General characteristics-Morphology and structure, Classification
and Nomenclature- Bacteriophages of E. coli i Replication -viruses of plants and
animals- Structure- Replication- Classification- isolation and identification-fatal diseases
associated with viruses in animals-viroids
UNIT 5 ENVIRONMENTAL AND INDUSTRIAL MICROBIOLOGY

Microbiology of soil —aquatic microbiology-Microbiology of domestic water and
waste water- Microbiology of fuel and Industrial microbiology
BOOK FOR STUDY :

1. Pelczar, JR E.C.S Chan and Noel R. Krieg, Microbiology, Fifth edition Tata

McGraw Hill, 2006.
2. Prescott, Harley and Klen, Microbiology, McGraw Hill publications Fifth edition,
2003.

REFERENCES:

1. Kathleen Park Talaro, Foundations in Microbiology:Basic Principles
McGraw-Hill, 2006.
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Il YEAR - 111 SEMESTER

BIOCHEMISTRY

UNIT 1 CARBOHYDRATES, LIPIDS AND PROTEINS
Monosaccharides- complex carbohydrates- glycoproteins- lectins- Lipids and cell
membranes — types of membrane lipids- phospholipids and glycolipids from bimolecular
sheets- Protein structure and function — Primary- Secondary- Tertiary- Quaternary
Structures.
UNIT 2 METABOLISM OF CARBOHYDRATES
Glycolysis- Glucogenesis- Citric acid cycle and Glycogen metabolism.
UNIT 3 PROTEIN METABOLISM
Protein turnover and Amino acid catabolism- Biosynthesis of amino acids.
UNIT 4 FATTY ACID METABOLISM AND NUCLEIC ACID
METABOLISM
Overview of Fatty Acid Metabolism- synthesis and degradation of fatty acids-
Denovo synthesis of Nucleotides.
UNIT 5 OXIDATIVE PHOSPHORYLATION
Oxidative Phosphorylation — regulation — light reactions of Photosynthesis
BOOK FOR STUDY :
1. Jeremy M. Berg, John L. Tymozko, Lubert Styer, Biochemistry,Fifth edition,
W.H. Freeman and Company.
2. Albert L. Lehninger, David L. Nelson, Michael M. Cox, Karen Ocorr, Principles
of Biochemistry, W H Freeman & Co, 2005.
REFERENCES :
Student Companion to Accompany Biochemi®tighard I. Gumport, Jeremy M. Berg,
Nancy Counts Gerber, Frank H. Deis, Jeremy Berg, W H Freeman & Co.
1. Fundamentals of Biochemistridonald Voet and Judith G. Voet, John Wiley,
2005
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Il YEAR - 111 SEMESTER

DATA STRUCTURES

UNIT 1 LINEAR DATA STRUCTURES

Algorithm Analysis - Mathematical background, Model - Running Time
Calculations - Linear Data Structure - List ADT Array and Cursor Implementations -
Stack ADT - Queue ADT Array and List Implementation and Applications.
UNIT 2 NON-LINEAR DATA STRUCTURES

Trees- Binary trees - Binary Tree Representations, Tree Traversals, AVL Trees-
Single and Double Rotation, Splay trees- B-Trees- Priority Queue- Binary Heap,
Applications and variations of Priority Queue.
UNIT 3 SORTINGS

Sorting- Exchange sorts- Selection and Tree sorting- Insertion Sort- Heap Sort-
Merge Sort- Quick Sort- Bucket Sort.
UNIT 4 GRAPH ALGORITHMS

Definition and Representation of graphs- Topological sort- Shortest-Path
Algorithms- Network flow problems- Minimum Spanning Tree- Application of Depth-
First Search.
UNIT 5 SEARCHING

Basic Search Techniques- Tree Searching- General Search Trees- Hashing.
BOOK FOR STUDY :

1. Mark Allen Weiss, Data Structures and Algorithm Analysis in, @ddison

Wesley Publications, 2nd Edition, 1998.Chapters-2, 3, 4, 5, 6, 7, 9, 10.
2. Aaron M. Tanenbaum, Yedidyah Langsam, Moshe J. Augensten, Data
Structures Usig C PHI, 1990.Chapters-5, 6, 7.

REFERENCES:

1. Jeffrey Esakov, Tom Weiss, Data Structures An Advanced Approach using C,

PHI, 1989.
2. Alfred V. Aho, John E. Hopcroft, Jeffrey D. Ullman, Data Structures and
Algorithms Pearson Education, 10th Reprint 2004.
3. Jean-Paul Tremblay, Paul G. Sorenson, An Introduction to Data Structures
with Applications2nd Edition, Tata McGraw-Hill Edition, 1976.
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DATA STRUCTURES LAB

CELL BIOLOGY, MICROBIOLOGY AND BIOCHEMISTRY LAB

Cell Biology

1. Introduction to principles of sterile techniques and cell propagation.

2. Principles of microscopy, phase contrast and fluorescent microscopy.

3. Identification of given plant, animal and bacterial cells and their components by
microscopy,

4, GRAM® S Staining,

5. Leishman Staining,

6. Thin Layer Chromatography,

7. Giemsa Staining,

8. Separation of Peripheral Blood Mononuclear Cells from blood,

9. Osmosis and Tonicity,

10.  Tryphan Blue Assay,

11.  Staining for different stages of mitosis in AlliumCepa (Onion).

Microbiology

1 Laboratory safety and sterilization techniques

2 Microscopic methods in the identification of microorganisms

3. Preparation of culture media — nutrient broth and nutrient agar

4 Culturing of microorganisms — in broth and in plates (pour plates, streak plates,
isolation and preservation of bacterial cultures)

5. Staining techniques—gr ams* and di fferenti al

6. Quantitation of microorganisms.

7. Effect of disinfectants on microbial flora

8. Isolation and identification of microorganisms from different sources — soil, water
and milk

9. Antibiotic sensitivity assay

10.  Growth curve —observation and growth characteristics of bacteria and yeast.

11. Effect of different parameters on bacterial growth (ph, temperature & UV

irradiation)
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Il YEAR - IV SEMESTER

BIOSTATISTICS

UNIT 1 NUMERICAL MEASURES

Review of types and frequency distribution-Measures of central tendency — mean,
median, Mode —Measures of Dispersion- range, interquartile range, Variance and
Standard deviation, Coefficient of Variation-Chebychev s i nequality al
UNIT 2 PROBABILITY

Events and Probability- Conditional probability- Bay e s Theor em. Pr
distribution- Binomial Distribution, Poisson Distribution-Normal distribution and
Application problems.
UNIT 3 HYPOTHESIS TESTING-

One and Two sided confidence intervals- types of error-St ud e nt-F-gdestt t est
the chi-square test 2X2 tables, rXc tables - paired samples —Independent samples- equal
variances- unequal variances.
UNIT 4 ANALYSIS OF VARIANCE

One-way analysis of variance- sources of variation- Multiple comparisons
procedures and applications. Comparison of two proportions.
UNIT 5 CORRELATION AND REGRESSION

The two way scatter plot- Pear son"s correslpafaromante®ef fa
correlation coefficient. Regression concepts-the population regression line- the method of
least squares- inference for regression coefficients — inference for predicted values.
BOOKS FOR STUDY :

1. Marcello Pagano and Kimberlee Gauvreau, Principles of BiostatisticsThomson
Learning, 2" Edition,2000.
Unitl- 2.1, 3.1-3.4

Unit 11 6.1-6.3,7.1-7.4.

Unit 11 9.1-94,104,12.1,15.1, 11.1-11.2
Unit IV 12.1.1,12.1.2,12.2, 14.6.

Unit V 17.1-17.3, 18.1,18.2
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REFERENCES:

1.

Wayne W. Daniel, Bio statistics A Foundation for Analysis in the Health
sciencesJohn Wiley and Sons, 7" Edition, 1995.

Warren J. Ewens and Gregory R. Grant, StatisticalMethods in Bioinformatics an
introduction Springer International Edition, 2005.
N. Gurumani, An Introduction to Biostatistic$1JP Publishers

Norman T.J. Bailey, Statistical Methods in Biolog¥ambridge, 3 Edition, 1995
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Il YEAR - IV SEMESTER

JAVA PROGRAMMING

UNIT 1 INTRODUCTION
An Overview of Java- OOP, A Simple Program-Data Types- Variables, and
Arrays, Operators-Arithmetic Operators, The Bit wise Operators, Relational Operators
and Logical Operators
UNIT 2 CONTROL STATEMENTS
Control Statements - Introducing Classes - Methods and Classes — Inheritance -
Packages and Interfaces- Exception Handling.
UNIT 3 THREADING AND APPLETS
Multithreaded Programming- Java Thread Model, Creating a Thread and Multiple
Threads, Thread Priorities- String handling- 1/0 Applets- the Applet class.
UNIT 4 EVENT HANDLINGS AND CONTROLS
Event Handling-Key event class-Mouse event class- Text event Class- Event
listener interfaces-Programs for handling mouse and keyboard events- Using AWT
controls-Labels- Text field-Buttons-Check boxes- Choice controls and Scroll bars-
Layout Managers and Menus
UNIT 5 APPLICATIONS
Applications of Java in Bioinformatics: BioJAVA-Java based software used for
Bioinformatics analysis (Pattern Hunter)-Java code examples
BOOKS FOR STUDY :
1. Herbert Schildt, The Complete Reference JAVA 2 Fifth Editibata McGraw
Hill, 2005.Chapters-2, 3,4,5,6,7,8,9,10,11,12,13,19,20,21,23.
2. Joseph P. Russell, Java Programming for the Absolute Beginn&homson
Course Technology, 2001.
REFERENCES :
1. Harvey M. Deitel, Paul J. Deitel, Java: How to Program: with an Introduction
to Visual J++, Prentice Hall, 1997.
2. Kim B. Bruce, Thomas P. Murtagh, Andrea Pohoreckyj Danyluk, Java: An
Eventful Approach, Prentice Hall College, 2006.
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Il YEAR - IV SEMESTER

INTRODUCTION TO ALGORITHMS

UNIT 1 INTRODUCTION

Role of algorithm in computing- analyzing and designing algorithms- growth of
functions.
UNIT 2 METHODS

Recurrences- probabilistic analysis and randomized algorithms.

UNIT 3 DYNAMIC PROGRAMMING

Assembly line scheduling- matrix chain multiplication- elements of Dynamic
programming- LCS-Optimal binary search trees.
UNIT 4 GREEDY ALGORITHMS
Problem- Elements of Greedy algorithms-Huffman codes - Theoretical
foundations- task scheduling problem.
UNIT 5 STRING MATCHING ALGORITHMS
String matching algorithm-NP completeness.
BOOKS FOR STUDY :
1. Thomas H. Cormen, Introduction to algorithmsMIT Press, 2001.
2. Robert Sedgewick, Algorithms in C, AddisciWesley, 1990.
REFERENCES :
1. Mark Allen Weiss, Data Structures and Algorithm Analysis in @egarson
Education, Second Edition, 1995.
2. Udi Manber, Introduction to Algorithms: A Creative Approach, Addison-Wesley,
1989.
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Il YEAR - IV SEMESTER

MOLECULAR BIOLOGY

Unit 1
DNA replication. DNA polymerases. Issues of the replication process: getting
started, priming, unwinding the template, working accurately, hanging on, finishing and
untangling. The replication apparatus, or replisome. Repair processes; topoisomerases.
Unit 2
Transcription. The basics of making RNA, in bacteria; an introduction to
regul ation. How RNA polymerase recognizes
(sigma) factors. Interaction of transcription and DNA supercoiling. Elongation and
termination.
Unit 3
Gene regulation; DNA-protein interactions. Proteins interact with DNA and
modulate its structure and function. The Lac operon paradigm, plus a sampling of other
regulatory systems. Types of DNA-binding proteins; sequence recognition; DNA-
bending.
Unit 4
Transcription in eukaryotes. An introduction to the complexity of the
transcriptional apparatus in higher organisms. A focus on Pol Il, TFIID and the TBP.
Translation. Formation of initiation complex, prokaryotes and eukaryotes. Genetic code:
standard and variations; recoding. The players... mRNA, tRNA, activating enzymes,
ribosomes, "factors".
Unit 5
Post-transcriptional processing of RNA. Changes in RNA after synthesis and
(usually) before use. Splicing, including alternative splicing; capping; polyadenylation.
Trimming. mMRNA degradation-Catalytic RNA.
REFERENCES :
1. B Alberts et al, Essential Cell Biology: An Introduction to the Molecular Biology
of the Cell. 2/e, 2003. ISBN 0-8153-3480-X
2. J D Watson et al, Molecular Biology of the Gene, 6/e. Benjamin/Cummings,
2007. ISBN 978-080539521-1.
3. J D Watson et al, Recombinant DNA: Genes and Genomes -- A Short Course. 3/e.
Freeman, 2007. ISBN 978-07167-78158.
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4. B Lewin, Genes IX. Jones & Bartlett, 2008. ISBN 9780763740634.

5. J J Pasternak, An introduction to human molecular genetics - Mechanisms of
inherited diseases. 2/e, 2005. ISBN 978-0471474265.

6. A N Glazer & H Nikaido, Microbial Biotechnology -- Fundamentals of Applied
Microbiology. 2/e, 2007. ISBN 9780521842105.
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Il YEAR - IV SEMESTER

GENETICS
UNIT 1 STRUCTURE OF NUCLEIC ACID
Structure of DNA - Different forms of DNA and RNA - Identification of DNA as genetic
material by Griffith — Avery, McLeod and McCarty - Frankel and Singer - Hershey and
Chase - Messelson and Stahl experiment.
UNIT 2 DNA REPLICATION AND MUTATION
Semi-Conservative replication - replication of DNA in Eukaryotes - molecular basis of
Mutation - classification of mutation.
UNIT 3 GENE EXPRESSION AND REGULATION
Genetic code — transcription - prokaryotes and Eukaryotes - Post transcriptional
modification - Translation in prokaryotes and Eukaryotes - Post translational modification
- Gene Regulation - Lac operon model
UNIT 4 MENDELIAN GENETICS
Mendel’s laws - monohybrid - dihybrid inheritance - multiple alleles - structure and
organization of chromosome in prokaryote and Eukaryotes.
UNIT 5 CROSSING OVER AND LINKAGE
Linkage - types of linkage - crossing over and their types - Recombination mapping by
two point and three point text cross mapping in bacteria.
BOOKS FOR STUDY :
1. T.A. Brown, Genetics A molecular apppach Chapman & Hall, Third
edition, 1998 - for UNIT I, Il & I1I.
2. Benjamin Lewin, Gene VI} Oxford University Press, 2000- for UNIT I, Il &
1.
3. Gardener, Simmons and Snustad, Principles of Geneticslohn Wiley & sons,
1991.-for UNIT IV and V.
REFERENCES:
1. H.K.Jain, Genetics Principles, Concepts, and Implicatiqri@xford, 1999.
2. C.B Powar, Genetic§ VOL 1 & 2 Himalaya Publishing House, 2003.
3. John Ringo, Fundamental Genetic€ambridge, 2004.
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Il YEAR - IV SEMESTER
JAVA PROGRAMMING LAB

Programs to implement the following Java Programming Techniques.
1. Arrays.

Inheritance.

Polymorphism.

Package and Interface.

Exception

Threads.

AWT, Event Handling & 1/0.

Applets.

© N o g B~ DN



© o N o g B~ w D PE

e T e e L i o e
0o N O U~ W N B O

Il YEAR - IV SEMESTER

MOLECULAR BIOLOGY & GENETICS LAB
DNA lIsolation
DNA Purity and Concentration
Restriction Digest & Agarose Gel Electrophoresis
Southern Transfer
DNA Hybridization
RNA Purification
RNA Agarose EP
RT PCR Reaction
PCR Gel EP

. Bacterial and phage culture techniques

. Recombinant DNA

. Transformation of E. coli

. Identify groups for poster project (3-4 students/group)
. Replica plating

. Purification and analysis of recombinant DNA

.PCR amplification of page A

. Induction of lysogeny and plaque titering

DNA

. Critique of posters and final data collection for recombinant DNA exercise
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111 YEAR -V SEMESTER
PARTIAL DIFFERENTIAL EQUATIONS, FOURIER

AND Z- TRANSFORMS
UNIT I PARTIAL DIFFERENTIAL EQUATIONS

Formation of partial differential equations by elimination of arbitrary constants
and arbitrary functions — Solution of standard types of first order partial differential
equations—Lagr ange“ s |-iLinea partial éftgrantdat equations of second

and higher order with constant coefficients.

UNIT 11 FOURIER SERIES

Dirichl et “ &enerloFouder serieso-rodd and even functions — Half
range sine series — Half range cosine series —P a r s sadenéity —Harmonic Analysis.
UNIT 11 BOUNDARY VALUE PROBLEMS

Classification of second order quasi linear partial differential equations —
Solutions of one dimensional wave equation — One dimensional heat equation — Steady
state solution of two-dimensional heat equation (Insulated edges excluded) - Fourier
series solutions in Cartesian coordinates.
UNIT IV FOURIER TRANSFORM

Fourier integral theorem (without proof) — Fourier transform pair — Sine and
Cosine transforms — Properties — Transforms of simple functions — Convolution theorem
—-Parseval s identity.
UNIT V Z -TRANSFORM AND DIFFERENCE EQUATIONS

Z-transform - Elementary properties — Inverse Z — transform — Convolution
theorem -Formation of difference equations — Solution of difference equations using Z -

transform.

BOOKS FOR STUDY :

1. Grewal , B. S., “Hi gher Engineering
Publishers, Delhi, 2001.
2. Kandasamy, P. , Thil agavathy, K.,

Vol ume Chahd&Cpompdy Ltd., New Delhi, 1996.
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REFERENCES :

1. Wyl i e C. Ray and Barrett Loui s, c. , “Ad
Edition, McGraw-Hill, Inc., New York, 1995.

2. Andr ews, L. A. , and Shivamogagi B. K., o
Applied Mat hematicians,” Macmill en, New Yo

3. Narayanan, S. , Mani cavachagom Pill ay,

Mat hemati cs for Engineering Student s’ ,
(Printers and Publishers) Pvt. Ltd. Chennai, 2002.
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111 YEAR -V SEMESTER

PROTEIN ENGINEERING
UNIT 1 PRIMARY AND SECONDARY STRUCTURE

Primary structure and its determination secondary structure prediction and determination
of super secondary structures- proteins folding pathways.
UNIT 2 RECEPTORS
Membrane proteins and receptors- bacteriohodopsin- photosynthetic centres- epidermal
growth factor. Insulin and PDGF receptors and their interaction with effectors- protein
phosphorylation- immunoglobulins- Nucleotide and binding proteins- enzymes serine
proteases- ribonuclease- lysozyme
UNIT 3 ENGINEERING OF MACROMOLECULES
Basic outline- Rational and steps involved in protein engineering. Protein design
principles and examples
UNIT 4 DATA ANALYSIS METHODS
Protein database analysis methods- to alter primary structure of proteins- Theory-
Interactive graphics programme- perturbation
UNIT 5 METHODS OF PROTEIN ENGINEERING
Methods of Proteins engineering- Immunotoxins- Drug Designing.
BOOKS FOR STUDY:

1. Moody PCE and Wilkinson AJ, Protein EngineerindRL press oxford 1990.

2. Branden C, Tooze R, Introduction of Protein structuresarland 1993.
REFERENCES :

1. Creighton, TE, Proteins Freeman WH Second Ed 1993.

2. Jeffrey L. Cleland, Charles S. Craik, Protein Engineering: Principles and Practice,

Wiley-Liss, 1996.
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111 YEAR -V SEMESTER
PERL

UNIT 1 UNIX OS AND EDITORS

Unix OS-Working Environment- Navigating in Unix-creating and manipulating
sequence files-emacs editor-Vi editor-FTP
UNIT 2 UNIX COMMANDS

Advanced Unix commands-Introduction-Is-cat-more-, Advanced Unix commands-
mv-rm-rmdir-unig-sort-,Advanced Unix commands-grep.
UNIT 3 PERL

Introduction to Perl-scalars, Arrays-Using standard Perl modules-Perl regular
expressions I.
UNIT 4 PERL ARRAY OPERATIONS AND CONTROL STATEMENTS

Perl debugger-Advanced array operation-Perl regular expression Il- Perl control
statements-FILE 1/O- Perl subroutines and Functions.
UNIT 5 BIOPERL

Installation and usage of bioperl modules
BOOKS FOR STUDY :

1. Harshawardhan P Bal, Perl Programming for Bioinformati¢gsTata McGraw

Hill, 2003.
2. James Tisdall, Mastering Perl for Bioinformatic)* Rei I | 'y, 200 3.
REFERENCES :

1. D. Curtis Jamison, Perl Progranming for Bioinformatics & Biologistslohn
Wiley & Sons, INC., 2004

2. Michael Moorhouse, Paul Barry, Bioinformatics Biocomputing and Perl
Wiley, 2004.
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111 YEAR -V SEMESTER

DATABASE MANAGEMENT SYSTEMS

UNIT 1 INTRODUCTION

File Processing System- Advantages of DBMS over File Processing System-
Data- Database- DBMS- Data model- Data Independence- Data Catalog- DBMS
Architecture & Data Abstraction- DBMS Languages- DBMS System Structure- ER
Model: Objects, Attributes and its Type, Entity and Entity Set, Relationship &
Relationship Set-
UNIT 2 DATABASE DESIGN

Design Issues in choosing attributes or entity set or relationship set- Constraints-
Super Key- Candidate Keys- Primary Key- ER Diagram Notations- Goals of ER
Diagram- Weak Entity Set- ER Diagram Construction- Tabular Representation of Various
ER Schema- Views
UNIT 3 STRUCTURED QUERY LANGUAGE

SQL: Overview, The Form of Basic SQL Query, UNION, INTERSECT, and
EXCEPT- Nested Queries- Aggregate Functions- Null Values.
UNIT 4 RELATIONAL MODEL DESIGN TECHNIQUE

Pitfalls in relational database- Decomposing bad schema- Need for
Decomposition- Desirable Properties of Decomposition- 1NF- Super Key & Functional
dependency: Closure of Functional Dependency Set- Closure of Attribute Set- Minimal
Functional Dependency Set- 2NF- BCNF- 3 NF.
UNIT 5 SEQUENCING DATABASES

Sequencing Databases-(DNA and proteins Sequencing) - GenBank and Swiss
Prot- Derived Databases-Pfam, BLOCKS, etc. Structure Databases-Collection- validation
of Structure Data- PDB and NDB- Derived Databases, SCOP, PALL, etc.
REFERENCES :

1. Abraham Silberschatz, Henry F. Korth, S. Sudarshan, Database System Concepts
McGraw-Hill, 4th Edition, 2002.
2. Raghu Ramakrishnan, Johannes Gehrke, Database Management SystdvttGraw
Hill, 3rd Edition 2003.
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111 YEAR -V SEMESTER
ELECTIVE |

Please See List of Electives

ELECTIVE I

Please See List of Electives
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111 YEAR -V SEMESTER
PERL LABORATORY

LIST OF EXPERIMENTS

M e

Computer Programming Lab I— Unix and Perl

Unix Commands

Working with vi, emacs editors.

Simple programs using Operators, Control Structures, Subroutines, Hash
Traversal Functions, and Launching External Programs Special Variables.

Simple programs using File Functions, Special Conditionals Command Line Args;
Basic 1/0.

Setuid / setgid Perl Scripts Random Number Generation

Creating a static HTML file by a Perl Program
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111 YEAR -V SEMESTER
DATABASE MANAGEMENT SYSTEM LAB

LIST OF EXPERIMENTS

G N o 0 B~ w D

Simple Queries

Built-in-functions

Group Functions

Multiple sub-queries

SQL Views & Triggers

Simple PL/SQL Procedures

PL/SQL Procedures accessing Databases

Mini Project
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111 YEAR - VI SEMESTER

NUMERICAL METHODS

UNIT 1 CURVE FITTING AND NUMERICAL SOLUTION OF EQUATIONS

Method of Least squares-Fitting a straight line-Fitting a parabola-Fitting an
exponential curve-Fitting a curve of the form y=ax ° -Calculation of the squares of the
residuals-Newton —Raphson method-Gauss Elimination method-Gauss Jacobi method-
Gauss seidel method.
UNIT 2 FINITE DIFFERENCES AND INTERPOLATION

First and higher order differences-Forward differences and backward differences
and central Differences-Differences of polynomial-Properties of operations-Factorial
polynomials-Shifting operator E-Relations between the operators -Interpolation -Newton-
Gregory Forward and Backward Interpolation formulae-Divided differences-Ne wt on * s
divided difference formula-L agr ange * s | n t-leverge otérpgetatioon f or mu |
UNIT 3 NUMERICAL DIFFERENTIATION AND INTEGRATION

Newt on" s f ackwaal rdifferengen dformiolae to compute first and

higher order derivatives-The Trapezoidal rule-Si mpson®*s one third rul

rule.
UNIT 4 NUMERICAL SOLUTIONS FOR ORDINARY DIFFERENTIAL
EQUATIONS

Solution by -Ellaeyrl “osr “-Mmpshearviseds a n d modi fi
method- Runge-kutta methods of fourth order-Mi | ne " sAdnem*hsodBas hf ort h
UNIT 5 NUMERICAL SOLUTIONS FOR PARTIAL DIFFERENTIAL
EQUATIONS

Classification of Partial differential equations of the second order-Difference
quotients-L apl ace " s equation and I t s-Solusiomloit i on
Poi s s on "-Solutmrg of Batabolec and Hyperbolic equations
BOOKS FOR STUDY :

1. B.S. Grewal, NumericalMethods Khanna Publishers, 6th edition, 1987.
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REFERENCES :

1. M.K. Venkataraman, Numerical Methods in Science and EngineeriNgtional
Publishing Co., 1999

2. S.S. Sastry, Introductory Methods of Numerical Analys201.

3. E. Balagurusamy, Computer oriented statistical numerical methobtita McGraw
Hill, 2000

4. M.K. Jain, SRK lyengar and R.L. Jain, Numerical Methods for scientific and
engineering computatioWiley Eastern Ltd., 1987.

5. M.K. Jain, Numerical Solution of Differential Equation79.

6. Dr. P. Kandasamy et al, Numerical MethodsS. Chand & Co., New Delhi, 2003.
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111 YEAR - VI SEMESTER

GENOMICS

UNIT 1 GENOMES AND THEIR ORGANIZATION
Prokaryotic and eukaryotic genomes- structure- organization-Genomics: Genome
Sequencing- Fragment Assembly- Genome Assembly- Human Genome Project- Aims-
goals and achievements.
UNIT 2 GENOME ANALYSIS AND DNA DATABASES
Alignment methods- Dot plot method- dynamic programming methods: BLAST
and FASTA- DNA databases with special reference to GenBank.
UNIT 3 GENE REGULATORY NETWORK AND MICROARRAY
Gene regulatory network and the models- DNA microarray and the analysis of
data using clustering methods.
UNIT 4FUNCTIONAL AND COMPARATIVE GENOMICS
Introduction to functional and comparative genomics- Methods to perform
comparative genomics
UNIT 5 TRANSCRIPTOMICS
Features of RNA secondary structure- Basics of RNA structure prediction-
Limitations of prediction- Development of RNA prediction methods- Methods —Self-
complementary regions in RNA- minimum free energy method- MFOLD- Sequence
covariation method
BOOKS FOR STUDY :
1. T.A. Brown, GenomeJohn Wiley & sons, Il edition.
2. David W. Mount, Bioinformatics: Sequence and Genome Analy€isld Spring
Harbor Laboratory Press, | edition, 2001
3. Stekel Dov, Microarray Bioinformatics Cambridge University Press, 2003
REFERENCES :
1. lIssac S Kohane, Microarrays for an integrative genomicthe MIT Press, 2002.

2. Benjamin Lewin, Gene VIJ Oxford University Press, 2000
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111 YEAR - VI SEMESTER

STRUCTURAL BIOINFORMATICS
UNIT 1 INTRODUCTION
Overview of structural bioinformatics — understanding structural basis for
biological phenomena — challenges in structural bioinformatics — integration of structural
data with other data
Unit — 11 Structure Databases and structure classification
Structure Databases — PDB, NDB, CCD - Structural Classification — SCOP
CATH, FSSP - Structural genomics
UNIT - 11
Conformational Analysis of proteins— Forces that determine protein structure —
polypeptide chain geometries — Ramachandran Map — potential energy calculations —
observed values for rotation angles — structure comparison and alignment
UNIT — 11
Conformational analysis of nucleic acids and carbohydrates — general characteristics of
nucleic acid structure — geometries, glycosidic bond — rotational isomers and ribose
puckering - forces stabilizing ordered forms — base pairing — base stacking.
UNIT - IV
Structure Prediction Methods — Homology Modeling — Fold Recognition Methods — ab
initio methods —Rosetta — CASP — prediction of secondary structure — Chou-Fasman,
Garnier-Osguthorpe-Robson (GOR) methods — transmembrane structure prediction —
solvent accessibility calculations and prediction.
UNIT -V
Interactomes — macromolecular interactions - protein-protein interactions — protein-DNA
interactions — protein-ligand interactions — interactions databases — BIND, ProNIT -
Docking — principles and methods
REFERENCES :
1. C.R.Cantor & P.R.Schimmel, Biophysical Chemistry Part - I, W.H.
Freeman & Co., in San Fransisco, 1980.
2. C.Branden and J. Tooze, Introduction to Protein Structure, Garland
Publishing Inc., New York., 1999.
3. P.E. Bourne and H. Weissig (Eds.) Structural Bioinformatics, John-
Wiley and Sons, 2003
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111 YEAR - VI SEMESTER

IMMUNOLOGY
UNIT 1 OVERVIEW OF THE IMMUNE SYSTEM 7

Innate Immunity- adaptive immunity- comparative immunity cells and organs the
immune system — Antigens.
UNIT 2 IMMUNOGLOBULIN STRUCTURE AND FUNCTIONS 8
Basic structures of Immunoglobulins — | g classes and biological activities,
Antigenic determinants on Ig- B Cell receptor, Monoclonal antibodies — cytokines —
complement system
UNIT 3 ANTIGEN — ANTIBODY INTERACTIONS 8
Antibody Affinity and activity — Precipitation reactions- agglutination reactions-
Radio immunoassay-ELISA-Western blotting, Immunoprecipitation, Immunofluroscence,
immunoelectron  microscopes, flow cytometers-MHC  Antigen processing &
presentations.
UNIT 4 T CELL & B CELL MATURATION, ACTIVATION &
DIFFERENTIATION 12
T Cell receptor- T Cell maturation, activation and differentiation B Cell
generation- activation and differentiation cell mediated effectors responses.
UNIT 5 IMMUNE SYSTEM IN HEALTH & DISEASE 10
Leukocyte migration and inflammation - hypersensitive reactions - immune
response to infection diseases - vaccines.
TOTAL 45
BOOKS FOR STUDY :
1. Richard A. Golds, Tharmas J. Kindt, Kuby ImmunologyBarbara Osborne. W.H.
Freeman and company, fourth edition 2000.
2.  A. K. Chakravarty, Immunology ad ImmunotechnologyOxford University
Press, 2006.

REFERENCES :

1. Charles Janeway, Immunobiology: The Immune System in Health and Disease

Garland Science, 2005.
2. Richard Coico, Geoffrey Sunshine, Immunology: A Short Courselohn Wiley &
Sons, 2007.
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111 YEAR - VI SEMESTER
ELECTIVE Il

Please See List of Electives

ELECTIVE IV

Please See List of Electives

IMMUNOLOGY LABORATORY

LIST OF EXPERIMENTS

1.

2
3
4.
5
6
7

Isolation of antibodies

. Purification of antibodies

Immunoelectrophoresis

Blood grouping

. Leucocyte count
. PBMC preparation and their enumeration
. Production of polyclonal antibodies — preparation of antigen — protocol for

immunization in rabbits

Methods of bleeding-purification of polyclonal antibodies
Antigen-antibody reaction-Haemagglutination, precipitation-Widal and
VDRL

10. Immunodiffusion, Immunoelectrophoresis.

11. Affinity chromatiography for antibody purification.
12. ELISA-DOT and plate ELISA
13. Western blotting
REFERENCES :
1. A hand book of Practical and Clinical Immunology by Talwar GP and Gupta SK
Vol.12 CBS Publication

111 YEAR - VI SEMESTER
NUMERICAL METHODS LABORATORY
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IV YEAR - VII SEMESTER

PROTEOMICS

UNIT 1 INTRODUCTION

An Overview of Proteomics, Need, scope and challenges of proteomics, strategies
for Protein Separation: 2D gel electrophoresis- principle and applications, Liquid
chromatography- principle and applications, multidimensional liquid chromatography
UNIT 2 PROTEIN IDENTIFICATION AND QUANTITATION

Strategies for Protein Identification: Protein Identification with antibodies, protein
sequence determination by chemical degradation,
UNIT 3 MASS SPECTROMETRY AND ITS APPLICATIONS

MS- principles, instrumentation and applications in proteomics, Strategies for
Protein Quantitation: Quantitative proteomics with standard 2D gels, multiplexed
proteomics, quantitative with mass spectrometry
UNIT 4 STRUCTURAL PROTEOMICS

Protein structures, techniques for solving protein structures, Protein- protein
interactions- principles and methods to study them, Protein Modification in Proteomics.
UNIT 5 PROTEIN CHIPS

Protein Chips and Functional Proteomics, Applications of Proteomics in disease

diagnosis, drug development and plant biotechnology.

BOOKS FOR STUDY :

1. R. M. Twyman, Principles of Proteomics (Advanced Text Serid®ios
Scientific, 2004.

2. David W Mount, Bioinformatics Sequence and genome analy€isld Spring
Harbor Laboratory Press, second edition, 2004.

REFERENCES :

1. S. R. Pennington, M. J. Dunn, Proteomics: from Protein Sequence to
Function Springer publications, first edition, 2001.

2. Timothy Palzkill, ProteomicsSpringer, 2002.
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IV YEAR - VII SEMESTER

MOLECULAR MODELLING

UNIT -1

Introduction to Molecular Modelling: What are models used for? Areas of
application Single molecule calculation - assemblies of molecules - Reaction of the
molecules - Drawbacks of mechanical models as compared to graphical models.
UNIT - 11

Empirical Force Field Models - Molecular Mechanisms, energy - calculations,
Bond stretch, angle bending, torsional term — Electrostatic interaction- Van der waals
interactions. Miscellaneous interaction
UNIT — 11

Postulates of quantum mechanics - electronic structure calculations - ab initio -
semi-empirical and density functional theory calculations - molecular size versus
accuracy - Approximate molecular orbital theories.
UNIT - IV

Molecular Dynamics using simple models - Dynamics with continuous potentials
- Constant temperature and constant dynamics - Conformation searching - Systematic
search - Applications to protein folding
UNIT -V

Comparative protein modeling - Modelling by Homology-the alignment -
construction of frame work - selecting variable regions - side chain placement and
refinement - validation of protein models - Ramchandran plot — threading and ab initio
modeling - CASP.
REFERENCES :
1. Chemical Applications of Molecular Modelling by Jonathan Goodman.
2. Computational Chemistry by Guy H, Grant & W. Graham Richards,

Oxford UniversityPress.
3. Andrew Leach, Molecular Modelling: Principles and Applications
(2nd Edition), Addison Wesley Longman, Essex, England, 1996.
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IV YEAR - VII SEMESTER

SYSTEMS BIOLOGY
UNIT 1 INTRODUCTION
Basic principles of systems biology - experimental techniques.
UNIT 2 STANDARD MODELS AND APPROACHES
Metabolism- enzyme Kinetics and thermodynamics- metabolic networks-
metabolic control analysis.
UNIT 3 BIOLOGICAL PROCESSES
Signal transduction- introduction- function and structures- interactions- structural
components- signaling- selected biological processes.
UNIT 4 EVOLUTION
Introduction - mathematical models- prediction of biological systems- data
integration.
UNIT 5 APPLICATIONS
Systems biology in various fields - databases and tools- modeling tools.
BOOKS FOR STUDY :
1. Edda Klipp, Ralf Herwig, Systems Biology in Practi€@oncepts, Implementation
and ApplicationWiley VCH, | Edition, 2005.
2. Lilia Alberghina, Hans V. Westerhoff, SystemsBiology. Definitions and
PerspectivesSpringer, 2005.
REFERENCES :
1. Andrzej K. Konopka, Systems Biology: Principles, Methods, and Concepts, CRC
Press, 2006.
2. Darren James Wilkinson, Stochastic Modelling for Systems Biology, CRC Press,
2006.
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IV YEAR - VII SEMESTER

DOWNSTREAM PROCESSING

UNIT I

Introduction to bioseparation - Characterisation of biomolecules and fermentation
broths; roles of downstream processing in biotechnology; broad strategies for design of
bioseparation processes.

UNIT II:

Cell disruption, solid — liquid and size — based separations - Cell disruption-
mechanical and chemical methods; cake filtration and microfiltration; centrifugation and
sedimentation. Membrane processes — dialysis, ultrafiltration, reverse osmosis and
electrodialysis.

UNIT I

Isolation of products - Solvent extraction of small molecules; aqueous two — phase
extraction of proteins; precipitation of proteins with salts and with organic solvents;
adsorption processes.

UNIT IV:

Product purification - Chromatography — principles of chromatographic
separations — gel filtration, reversed phase, hydrophobic interaction, ion-exchange, IMAC
and bio-affinity chromatography, design and selection of chromatographic matrices;
modes of operation; design of large scale chromatographic separation processes;
electrophoretic separation processes; alternative procedures - moving bed, expanded bed.
UNIT V:

Final product purification and preparation - Crystallisation, drying and
lyophilisation; formulation strategies; product characterisation and conditioning - criteria
and methods for quality control of therapeutic proteins and recombinant proteins,

conditioning.
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REFERENCES :

1. Paul.A. Belter, E.L. Cussler and Wei shan Hu, Bioseparation — Downstream
processing for Biotechnology- Wiley Inter Science Pub. (1988)

2. Product recovery in Bioprocess Technology Biotechnol Series. Biotechnical
series, Butterworth Heinmann (1992)

3. JAsenjo (ed) separation Processes in biotechnology, Marcel-Dekker (1993)

4. Verrall, M.S. and Hudson M J Separations for Biotechnology, Ellis Horwood Ltd.,
(1990)

5. Robert K. Scopes Protein purification : Principles and practive, 3rd Edn, Springer
Verlag, (1994)

6. M.A. Vijayalakshmi, Biochromatography : Theory & Practice, Taylor and Francis
(2002)
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IV YEAR - VII SEMESTER
ELECTIVEV

Please See List of Electives

ELECTIVE VI

Please See List of Electives

GENOMICS AND PROTEOMICS LAB

MOLECULAR MODELLING LAB
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IV YEAR - VIII SEMESTER

PROJECT

ELECTIVE VII (SELF STUDY)

Please See List of Electives
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IV YEAR - VIII SEMESTER

BIOSAFETY, BIOETHICS, IPR & PATENTS

UNIT 1 BIOSAFETY-REGULATORY FRAMEWORK FOR GMOS IN INDIA

Regulatory framework in India governing GMOs-Recombinant DNA Advisory
Committee (RDAC), Institutional Biosafety Committee (IBC), Review Committee on
Genetic Manipulation, Genetic Engineering Approval Committee (GEAC), State
Biosafety Coordination Committee (SBCC), District Level Committee (DLC).
Recombinant DNA Guidelines (1990), Revised Guidelines for Research in Transgenic
Plants (1998), Seed Policy (2002), Prevention Food Adulteration Act (1955), The Food
Safety and Standards Bill (2005), Plant Quarantine Order (2003), Regulation for Import
of GM Products Under Foreign Trade Policy (2006-2007), National Environment Policy
(2006). Rules for the manufacture, use/import/export and storage of hazardous
microorganisms/genetically engineered organisms or cells (Ministry of Environment and
Forests Notification, 1989).
UNIT 2 BIOSAFETY-REGULATORY FRAMEWORK FOR GMOS AT
INTERNATIONAL LEVEL

Convention of Biological Diversity (1992) — Cartagena Protocol on Biosafety —
Obijectives and salient features of Cartagena Protocol — Advanced Information Agreement
(AIA) procedure — procedures for GMOs intended for direct use-risk assessment-risk
management-handling, transport, packaging and identification of GMOs-Biosafety
Clearing House-unintentional transboundary movement of GMOs-Benefits of becoming a

party to the Cartagena Protocol- status of implementation in India.

UNIT 3 BIOETHICS

What is bioethics- The legal and socioeconomic impacts of biotechnology-Public
education of the process of biotechnology involved in generating new forms of life for
informed decision-making — ethical concerns of biotechnology research and innovation.
UNIT 4 INTELLECTUAL PROPERTY RIGHTS

Intellectual property rights-TRIP- GATT-International conventions patents and
methods of application of patents-Legal implications-Biodiversity and farmer rights
UNIT5 PATENTS AND PATENT LAWS

Objectives of the patent system - Basic principles and general requirements of
patent law-biotechnological inventions and patent law-Legal development-Patentable
subjects and protection in biotechnology-The patenting living organisms.
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REFERENCES :

1.

Beier, F.K., Crespi, R.S. and Straus, T. Biotechnology and Patent protection
Oxford and IBH Publishing Co. New Delhi.

Sasson A, Biotechnologies and DevelopmgdfNESCO Publications, 1988.

Singh K, Intellectual Property rights on BiotechnolgdCIL, New Delhi
Regulatory Framework for GMOs in Ind{@006) Ministry of Environment and
Forest, Government of India, New Delhi

Cartagena Protocol on Biosafet2006) Ministry of Environment and Forest,

Government of India, New Delhi
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ELECTIVES

ELCETIVE-1 BIODIVERSITY

UNIT I INTRODUCTION

Introduction — characterization of biodiversity magnitude and distribution of
biodiversity Generation and maintenance and loss of biodiversity
UNIT 11 BIODIVERSITY ASSESSMENT AND MONITORING

Biodiversity and ecosystem functioning basic principles ecosystem analysis
inventorying and monitoring pf biodiversity the resources base of biodiversity
assessments
UNIT 111 COMMUNICATION BIOTECHNOLOGY

Data and information management and communication biotechnology
UNIT IV ECONOMICS OF BIODIVERSITY

Human influences on biodiversity economics values of biodiversity
UNITV BIODIVERSITY CONSERVATION

Measures for conservation of Biodiversity and sustainable use of its components
TEXT BOOKS

Heywood V.H and Watscen R. T, “ Gl obal

Univ Press 1995

ELCETIVE -1 MEDICAL INFORMATICS
UNIT 1 INTRODUCTION

Introduction- Hospital management and information system: functional area- pre-
requisites- integrated hospital information systems- health information system- and
disaster management plan
UNIT 2 KNOWLEDGE - BASED AND EXPERT SYSTEMS

Artificial intelligence- expert systems- materials and methods- computer based
patient Records- computer assisted medical education
UNIT 3 MODULES

Hospital Management and Information systems- structure and functions- computer

assisted patient education- computer assisted patient surgery
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UNIT 4 COMPUTER ASSISTED SURGICAL TECHNIQUES
Three-dimensional imaging: limitations of endoscopy and imaging- benefits of
virtual endoscopy- materials and methods- limitations- applications- merits and demerits-
surgical simulation- virtual environment
UNIT 5 TELECOMMUNICATIONS BASED SYSTEMS
Tele-medicine- needs- materials and methods- Internet tele-medicine-
controversial issues- reliability- cost-analysis- applications- tele-surgery- the Internet
BOOKS FOR STUDY :
1. Mohan Bansal, Medical Informaticsa primer, Tata McGraw-Hill, 2003.
2. Charles P. Friedman, Jeremy C. (EDT) Wyatt, Evaluation Methods in Medical
Informatics Springer Verlag, 1997.
REFERENCE BOOKS
1. Hsinnchun Chen, Medical Informatics: Knowledge Management And Data
Mining in BiomedicingSpringer, 2005.
2. F. T. De Dombal, Medical Informatics: The Essentigl8utterworth-Heinemann,
1996.

ELCETIVE -1 BIOINFORMATICS ALGORITHMS
UNIT 1 INTRODUCTION

Algorithms and Complexity- Biological algorithms versus computer algorithms —
The change problem —Correct versus Incorrect Algorithms — Recursive Algorithms —
Iterative versus Recursive Algorithms — Big-O Notations — Algorithm Design
Techniques.
UNIT 2 GREEDY ALGORITHMS

Molecular Biology Primer — Exhaustive Search — Mapping Algorithms — Motif-
Search Trees — Finding Motifs — Finding a Median String — Greedy Algorithm — Genome
Rearrangements — Sorting by Reversals — Approximation Algorithms — A Greedy
Approach to Motif Finding.
UNIT 3 DYNAMIC PROGRAMMING ALGORITHMS

DNA Sequence comparison — Manhattan Tourist Problem — Edit Distance and
Alignments — Longest Commons Subsequences — Global Sequence Alignment — Scoring

Alignment — Local Sequence Alignment — Alignment with Gap Penalties — Multiple
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Alignment-Gene Predictions — Approaches to Gene Prediction - Spiced Alignment —
Divide and Conquer Algorithms.
UNIT 4 GRAPH ALGORITHMS
Graphs — Graphs and Genetics — DNA Sequencing — Shortest Superstring Problem
— DNA arrays as an alternative sequencing techniques — Sequencing by Hybridization —
Path Problems — Fragment assembly in DNA Sequencing — Protein Sequencing and
Identification — The Peptide Sequencing Problem — Spectrum Graphs — Spectral
Convolution and Alignment — Combinatorial Patter matching.
UNIT 5 CLUSTERING AND TREES
Clustering and trees — Gene expression analysis — Hierarchical clustering-k-means
clustering — Clustering and corrupted Cliques — Evolutionary Trees — Distance-based tree
reconstruction — Reconstruction trees from additive matrices — Evolutionary trees and
hierarchical clustering — Character-based tree reconstruction — Small and large Parsimony
Problem — Hidden Markov Models- Randomized Algorithms.
BOOKS FOR STUDY :
1. Neil C. Jones and Pavel A. Pevzner, An Introduction to Bioinformatics
Algorithms MIT Press, First Indian Reprint 2005.
2. Gary Benson Roderic page (Eds), Algorithms in Bioinformatics Springer
International Edition, First Indian Reprint 2004.
REFERENCES:
1. Gusfields G, Algorithms on strings, tree and sequenceS€omputer Science and

Computational BiologyCambridge University Press 1997.

ELCETIVE-11 INSTRUMENTAL METHODS OF ANALYSIS

UNIT | BUFFER SOLUTIONS

Definitions, preparations, derivation of Henderson-Hasselbalch equation and its
application, buffering systems of blood, determination of pH using H, electrode and glass

electrode. calibration of instrumental methods, signal to noise ratio.
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UNIT Il COLORIMETER, FLOURIMETER, FLAME PHOTOMETER AND
SPECTROPHOTOMETER

Beer - Lamber t * scipld, deserjptionPand application of Colorimeter,
Flourimeter, Flame photometer and Spectrophotometer: types— UV — visible — IR —

Raman spectroscopy — instrumentation.

UNIT 11l CHROMATOGRAPHY AND ELECTROPHORESIS
Chromatography- principles, types - paper, thin layer, adsorption, ion-exchange,

affinity, gel filtration, gas and HPLC.

Electrophoresis — principles, types — disc, Isoelectric focussing, immuno-
electrophoresis, isotachophoresis, supporting materials-paper, starch, agarose,

polyacrylamide.
UNIT IV RADIO ACTIVE TECHNIQUES

Radioactive isotopes, radioactive decay and their types, radioactive techniques-
RIA, GM counter, Scintillation counter, Autoradiography, Applications in Medicine &

Diagnosis
UNITV THERMO ANALYTICAL TECHNIQUES

Theory of thermal analysis- thermo gravimetric- Basic theory, construction and
working of Differential Thermal Analysis (DTA) and Differential Scanning Calorimeter
(DSC)

BOOKS FOR STUDY :
1. Willard and Merrit, Instrumental Methods and Analysis. VI Edition, CBS
Publishers & Distributors; 1992.
2. Instrumental Methods of Analysis, D. Skoog, 2000.
REFERENCES :
1. Ewing GW, Instrumental methods of Chemical Analysis, McGraw Hill Book
Company, 1989.
2. Braun. H, Introduction to Chemical Analysis, McGraw Hill, 1987.
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ELCETIVE-11 CANCER BIOLOGY
UNIT 1 FUNDAMENTALS OF CANCER BIOLOGY

Regulation of Cell cycle- Mutations that cause changes in signal molecules-
effects on receptor- signal switches- tumour suppressor genes- Modulation of cell cycle-
in cancer- Different forms of cancers- Diet and cancer.

UNIT 2 PRINCIPLES OF CARCINOGENESIS

Chemical Carcinogenesis- Metabolism of Carcinogenesis- Natural History of
Carcinogenesis- Targets of Chemical Carcinogenesis- Principles of Physical
Carcinogenesis- X-Ray radiation — Mechanism of radiation Carcinogenesis.

UNIT 3 PRINCIPLES OF MOLECULAR CELL BIOLOGY OF CANCER

Oncogenes- ldentification of Oncogenes- Retroviruses and Oncogenes- detection
of Oncogenes- Growth factor and Growth factor receptors that are Oncogenes-
Oncogenes / Proto Oncogenes activity- Growth factors related to transformations.

UNIT 4 PRINCIPLES OF CANCER METASTASIS

Clinical significances of invasion- heterogeneity of metastatic phenotype-
Metastatic cascade- Basement membrane disruption- Three step theory of invasion-
Proteinases and tumour cell invasion.

UNIT 5 NEW MOLECULUS FOR CANCER THERAPY

Different forms of therapy- Chemotherapy- Radiation Therapy- Detection of

Cancers- Prediction of aggressiveness of Cancer- Advances in Cancer detection.
BOOKS FOR STUDY :

1. King R.J.B., Cancer BiologyAddision Wesley Longmann Ltd, U.K., 1996.

2. Ruddon.R.W., Cancer BiologyOxford University Press, Oxford, 1995.
REFERENCES BOOKS

1. Maly B.W.J,, Virology a practical approachlIRL press, Oxford, 1987.

2. Dunmock.N.J and Primrose S.B., Introduction to modern VirologyBlackwell

Scientific Publications, Oxford, 1988.
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ELCETIVE-11 IMAGE PROCESSING
UNIT 1 DIGITAL IMAGE FUNDAMENTALS

Digital image- applications of digital image processing- elements of digital image
processing systems- vidicon camera- line scan CCD sensor- area sensor- flash A/D
converter- display- elements of visual perception- structure of the human eye- luminance-
brightness- contrast- mach band effect- image fidelity criteria- colour models- RGB-
CMY- HIS mathematical preliminaries of 2D systems- convolution- Fourier transform-
ZS transform- toeplitz and circulant matrices- orthogonal and unitary matrices.

UNIT 2 IMAGE TRANSFORM

Properties of unitary transform- 2D DFT, DCT, DST- Discrete wavelet transform-

Discrete Hadamard Walsh, Hotelling transform, SVD Transform- Slant, Haar transforms.
UNIT 3 IMAGE ENHANCEMENT AND RESTORATION

Contrast stretching- intensity level slicing- Histogram equalization- spatial
averaging- directional smoothing- Median filtering- non linear filters- maximum-
minimum- geometric mean- Harmonic mean contra- harmonic mean- Lp mean filters-
edge detection- Roberts- Sobel- Isotropic- Kinsch- Campass gradientl- Laplacian
operators- Degradation model- unconstrained and constrained restoration- inverse
filtering- removal of blur caused by uniform linear motion- Wiener filtering geometric

transformations for image restoration.

UNIT 4 IMAGE COMPRESSION
Huffman coding- truncated Huffman coding- B2- binary codes- arithmetic coding-
bit plane coding - contrast area coding- Run length encoding- transform coding- JPEG
and MPEG coding schemes.
UNIT 5 IMAGE SEGMENTATION
Pixel based approach- feature threshold- choice of feature- optimum threshold -
threshold selection methods- region based approach- region growing- region splitting-
region merging- split and merge.
BOOKS FOR STUDY :
1. Gonzalez, R.C and Woods, R.E, Digital Image ProcessingAddition — Wesley,
2000.
2. Anil K. Jain, Fundamentals of digital image processiRgll, 1997.
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REFERENCE BOOKS
1. Umbaugh , S.E , Compute vision and image processingPrentice Hall
International, Inc,1998
2. William. K. Pratt, Digital image processinglViley Interscience, 2000.

ELCETIVE-I11I MICROARRAY- TECHNIQUES AND APPLICATIONS
UNIT 1 INTRODUCTION
Microarray- making and using microarrays- types of Microarray- sequence
databases for microarrays
UNIT 2 COMPUTER DESIGN OF OLIGONUCLEOTIDE PROBES
Introduction- filtering- cross-hybridization prediction- Image processing
UNIT 3 NORMALIZATION
Introduction- data cleaning and transformation-within array normalization-
between array normalization- measuring and qualifying microarray variability
UNIT 4 ANALYSIS
Analysis of differentially expressed genes- fundamental concepts and hypothesis
rules-analysis of relationships between genes- tissues or treatments- classification of
tissues and samples
UNIT5 EXPERIMENTAL DESIGN
Blocking- randomization and blinding- choice of technology-data standards-
storage and sharing
BOOKS FOR STUDY :
1. Dov Stekel, Microarray Bioinformatics Cambridge University Press, 2003.
2. Helen C. Causton, John. Quackenbush, Alvis. Braziagroarray Gene
Expression Data Analysis: A Beginner's Guide, Blackwell Publishing, 2003.
REFERENCE BOOKS
1. David W Mount, Bioinformatics Sequence and genome analy$isld Spring
Harbor Laboratory Press, second edition, 2004.
2. Uwe. R Miiller, Dan V. Nicolau, Microarray Technology and Its Applications
Springer, 2005.
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ELCETIVE - 11 PHARMACOGENOMICS
UNIT1 INTRODUCTION

Historical aspects of Pharmacogenetics- Pharmacogenomics- Biomarkers- and the
promise of personalized medicine
UNIT 2 PHARMACOGENETICS
Pharmacogenetics of drug metabolism- receptors- drug transporters
UNIT 3 DRUG RESPONSE
Inter ethnic drug response- clinical viewpoints- technologies and challenges
UNIT 4 SINGLE NUCLEOTIDE POLYMORPHISM
Introduction- technologies for the analysis of SNPs- molecular diagnostics
UNIV 5 SAGE
Serial Analysis of Gene Expression (SAGE) - functional biology- mapping of
disease loci
BOOKS FOR STUDY :
1. Werner Kalow, Rachel F Tyndale, Urs A Meyer, Pharmacogenomics, Marcel
Dekker Inc., 2001.
2. J. Licinio, Ma-LiWong, Pharmacogenomics: The Search for Individualized
Therapies, Wiley-VCH, 2002.
REFERENCES :
1. Adam Hedgecoe, The Politics of Personalized Medicine- Pharmacogenetics in the
Clinic, Cambridge University Press, first edition, 2004.
2. Mark A. Rothstein, Pharmacogenomics: Social, Ethical, and Clinical Dimensions,
Wiley-Liss, 2003.

ELCETIVE - 111 GENETIC ALGORITHMS
UNIT 1 INTRODUCTION TO GENETIC ALGORITHM
Introduction to Genetic Algorithm — Robustness of Traditional Optimization and
Search methods — Goals of optimization-GA versus Traditional methods — Simple GA —
GA at work —Similarity templates (Schemata) — Learning the lingo - Mathematical
foundations- The fundamental theorem - Schema processing at work. — The 2-armed & k-

armed Bandit problem. —The building Block Hypothesis. — Minimal deceptive problem.
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UNIT 2 GA OPERATORS
Data structures — Reproduction- Roulette-wheel Selection — Boltzman Selection —
Tournament Selection-Rank Selection — Steady —state selection —Crossover mutation —A
time to reproduce, a time to cross. — Get with the Main program. — How well does it
work. — Mapping objective functions to fitness forum. — Fitness scaling. Coding — A
Multi parameter, Mapped, Fixed — point coding — Discretization — constraints.
UNIT 3 APPLICATIONS OF GA
The rise of GA — GA application of Historical Interaction. — Dejung & Function
optimization — Current applications of GA - Advanced operators & techniques in genetic
search- Dominance, Diploidy & abeyance — Inversion & other reordering operators. —
Other mine-operators — Niche & Speciation — Multi objective optimization — Knowledge-
Based Techniques. — GA & parallel processes — Real life problem.
UNIT 4 INTRODUCTION TO GENETICS-BASED MACHINE LEARNING
Genetics — Based Machine learning — Classifier system — Rule & Message system
— Apportionment of credit- The bucket brigade — Genetic Algorithm — A simple classifier
system in Pascal. — Results using the simple classifier system.
UNIT5 APPLICATIONS OF GENETICS-BASED MACHINE LEARNING
The Rise of GBMC — Development of CS-1, the first classifier system. —Smi t ¢ h “ s
player. — Other Early GBMC efforts. —Current Applications.
BOOKS FOR STUDY :
1. David E. Gold Berg, Genetic Algorithms in Search, Optimization &
MachineLearning Pearson Education, 2001.
2. S. Rajasekaran, G.A. Vijayalakshmi Pai, Neural Networks, Fuzzy Logic and Genetic
Algorithms PHI, 2003. (Chapters 8 and 9).
REFERENCE BOOKS
1. Kalyanmoy Deb, Optimization for Engineering Design, algorithms and examples
PHI 1995.
2. Melanie Mitchell, An Introduction ® Genetic AlgorithmsThe MIT Press, 1996.
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ELCETIVE -1V PLANT GENOMICS
UNIT I: INTRODUCTION

Comparative analysis of plant chromosomal DNA, Plant genome evolution:
lessons from comparative genomics at the DNA level
UNIT Il: TECHNIQUES

Computational gene finding in plants, Computational modeling of gene structure
in Arabidopsis thaliana
UNIT I11: PROFILING

Survey of plant genome data resources and issues in building data management
systems, Comprehensive gene expression analysis by transcript profiling
UNIT IV: LARGE SCALE PROTEOMICS

DNA microarrays for functional plant genomics, Microarray data quality analysis,
Large-scale plant proteomics
UNIT V: ADVANCES

Metabolomics - the link between genotypes and phenotypes, Gene replacement by
homologous recombination in plants, Recombinase-directed plant transformation for the
post-genomic era
BOOK FOR STUDY:

Chri s Hwmwnt, i dn alSpriBgernlediionc s ” ,

ELCETIVE - IV IMMUNOINFORMATICS
UNIT 1 SEQUENCE ANALYSIS

Alignments- DNA alignments- Molecular evolution and phylogeny- viral
evolution and escape- prediction of functions
UNIT 2 METHODS

Methods applied in Immunological Bioinformatics- starting from sequence
weighing methods to cluster analysis- applications of microarray
UNIT 3 APPLICATIONS

Prediction of Cytotoxic T Cell (MHC Class I) Epitopes- Antigen Processing in the
MHC Class | Pathway
UNIT 4 PREDICTION METHODS T CELL

Prediction of Helper T Cell (MHC Class 1) Epitopes- Processing of MHC Class Il
Epitopes
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UNIT 5B CELL EPITOPES
Recognition of Antigen by B Cells- vaccine design- Web-Based Tools for
Vaccine Design
BOOKS FOR STUDY :
1. Ole Lund, Immunological BioinformaticdMIT press, September 2005.
2. Darren R Flower, Immunoinformatics: Predicting Immunogenicity in Silico
Humana Press, 2007.
REFERENCES:
1. Rammensee, Immunoinformatics Bioinformatics Strategies for Better
Understanding of Immune FunctioWiley, 2003.
2. Darren Flower, In Silico Immunology, Springer, 2006.

ELCETIVE -1V PATTERN RECOGNITION TECHNIQUES
UNIT I INTRODUCTION

Pattern and features — Training and learning in pattern recognition systems —
Pattern recognition approaches — Statistical pattern recognition — Syntactic pattern
recognition — Neural pattern recognition — Reasoning driven pattern recognition —
Discriminant functions—Li near and Fi sher®s discriminant
UNIT Il STATISTICAL PATTERN RECOGNITION

Gaussian model — Supervised learning — Parametric estimation — Maximum
likelihood estimation — Bayesian parameter estimation — Perceptron algorithm — LMSE
algorithm — Problems with Bayes approach — Pattern classification by distance functions
— Maximum distance pattern classifier.

UNIT 111 CLUSTER ANALYSIS

Unsupervised learning — Clustering for unsupervised learning and classification —
C-means algorithm — Hierarchical clustering procedures — Graph theoretic approach to
pattern clustering — Validity of clustering solutions.

UNIT 1 SYNTACTIC PATTERN RECOGNITION

Elements of formal grammar — String generation as pattern description —

Recognition of syntactic description — Parsing — Stochastic grammar and applications —

Graph based structural representation.
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UNIT V FEATURES EXTRACTION AND RECENT ADVANCES
Entropy minimization — Karhunen —Loeve transformation — Neural network
structures for pattern recognition — Unsupervised learning — Self organizing networks —
Fuzzy pattern classifiers — Genetic algorithms — Application to pattern recognition.
BOOKS FOR STUDY :
Ear | Gose, Richard Johnsonbaugh, Aaley®i 905
Prentice Hall of India Private Ltd., New Delhi —110 001, 1999.

Duda R. O. and Hart P.E., “Patternw¥Ydtkassi fi
1973.

REFERENCES :

Morton Nadl er and Eric Smith P., “Pattern
Sons, New York, 1993.

Touand, Gonzalez R. “Patten Recognition Pr |

Robert J, Schal kof ft,i s“tPiactatle,r nStReuccotgunriatli oann:d
John Wiley & Sons Inc., New York, 1992,

ELCETIVE -V MOLECULAR PATHOGENESIS

UNIT I OVERVIEW

Historical perspective -di scovery of mi croscope, Loui
Robert K o ted) ardy digravesids af Imerobial toxins, toxic assays, vaccines,
antibiotics and birth of molecular genetics and modern molecular pathogenesis studies,

Various pathogen types and modes of entry.

UNIT Il HOST-DEFENSE AGAINST PATHOGENS AND PATHOGENIC
STRATEGIES

Attributes & components of microbial pathogenesis, Host defense: skin, mucosa,
cilia, secretions, physical movements, limitation of free iron, antimicrobial compounds,
mechanism of killing by humoral and cellular defense mechanisms, complements,
inflammation process, general disease symptoms, Pathogenic adaptations to overcome the

above defenses.
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UNIT 111 MOLECULAR PATHOGENESIS (WITH SPECIFIC EXAMPLES)

Virulence, virulence factors, virulence-associated factors and virulence lifestyle
factors, molecular genetics and gene regulation in virulence of pathogens, Vibrio
Cholerae: Cholera toxin, co-regulated pili, filamentous phage, survival E.coli pathogens:
Enterotoxigenic E.coli (ETEC), labile & stable toxins, Entero- pathogenic E.coli (EPEC),
type 111 secretion, cytoskeletal changes, intimate attachment; Enterohaemerrohogic E.coli
(EHEC), mechanism of bloody diarrhoea and Hemolytic Uremic Syndrome,
Enteroaggregative E.coli (EAEC). Shigella: Entry, macrophage apoptosis, induction of
macropinocytosis, uptake by epithelial cells, intracellular spread, inflammatory response,
tissue damage Plasmodium: Life cycle, erythrocyte stages, transport mechanism and
processes to support the rapidly growing schizont, parasitiparous vacuoles, and knob
protein transport, Antimalarials based on transport processes. Influenza virus:
Intracellular stages, Neuraminidase & Haemagglutinin in entry, M1 & M2 proteins in

assembly and disassembly, action of amantidine.

UNIT IV EXPERIMENTAL STUDIES ON HOST-PATHOGEN
INTERACTIONS

Virulence assays: adherence, invasion, cytopathic, cytotoxic effects. Criteria &
tests in identifying virulence factors, attenuated mutants, molecular characterization of

virulence factors, signal transduction & host responses

UNIT V MODERN APPROACHES TO CONTROL PATHOGENS

Classical approaches based on serotyping. Modern diagnosis based on highly
conserved virulence factors, immuno & DNA-based techniques. New therapeutic
strategies based on recent findings on molecular pathogenesis of a variety of pathogens,

Vaccines - DNA, subunit and cocktail vaccines.

BOOKS FOR STUDY :

1. l gl ews ki B.H and Clark V. L “Mol ecul ar
Academic Press, 1990.

2. Peter Wil l i ams, Jul i an etlogstin Migrobi®dogyGe or g e
Bacterial Pat hogenesis, Vol. 277", Acade]
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REFERENCES :
1. Recent reviews in Infect. Immun., Mol. Microbiol, Biochem. J., EMBO etc.

2. Nester, Ander son, Robert s, Pearsal | |
Per s p eNcGrawHall’ 3™ Edition, 2001.

3. Eduardo A. Groisman, Principles of Bacterial Pathogenesis, Academic Press,
2001.

ELCETIVE-V DRUG AND PHARMACEUTICAL

BIOTECHNOLOGY
UNIT 1 INTRODUCTION

Development of Drug and Pharmaceutical Industry: Therapeutic agents, their use
and economics- Regulatory aspects.
UNIT 2 DRUG METABOLISM AND PHARMACOKINETICS

Drug metabolism: physico chemical principles, radio activity-pharma kinetic
action of drugs on human bodies.
UNIT 3 IMPORTANT UNIT PROCESSES AND THEIR APPLICATIONS

Bulk drug manufacturers- Type of reactions in bulk drug manufacture and
processes- Special requirement for bulk drug manufacture.
UNIT 4 MANUFACTURING PRINCIPLES

Compressed table- wet granulation-dry granulation or slugging-direct
compression-tablet presses- coating of tablets, capsules-sustained action dosage forms-
parental solution-oral liquids-injections-ointment-topical applications- Preservation,
analytical methods and test for various drug and pharmaceuticals-packing: packing
techniques, quality management, GMP.
UNIT 5 PHARMACEUTICAL PRODUCT AND THEIR CONTROL
Therapeutic categories such as vitamins-laxatives- analgesics-  nonsteroidal
contraceptives- Antibiotics, biologicals- hormones.
REFERENCES :

1. Leon Lachman et al, Theory and Practice of Industrial PharmadyEdition, Lea
and Febiger, 1986.
2. Re mi n gRharmdceautjcal Scienc®lark Publishing and Co.
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ELCETIVE-V MACHINE LEARNING IN BIOINFORMATICS
UNIT 1 MACHINE LEARNING FOUNDATIONS

Introduction-Bayesian modeling-Cox Jaynes axioms- Bayesian inference and
induction- models structures- examples.
UNIT 2 MACHINE LEARNING ALGORITHMS
Dynamic programming- EM/ GEM algorithms-Markov chain Monte carlo
methods-simulated annealing- genetic algorithm-Neural networks.
UNIT 3 APPLICATIONS
Sequence coding- correlations- Prediction: secondary structure, signal peptides
and cleavage sites-applications for DNA & RNA nucleotide sequences- Performance
evaluation.
UNIT 4 HIDDEN MARKOV MODELS
Introduction- likelihood & Basic algorithms- Learning algorithms- Applications:
general aspects, proteins, DNA and RNA
UNIT5 PROBABILISTIC MODELS
Models for phylogeny-substitution probabilities-Data likelihood-optimal trees-
modeling for array data
BOOKS FOR STUDY :
1. Seren Brunak, Pierre F Baldi, Bioinformatics: The Machine Learning approach,
MIT Press, 2001.
2. Steffen Schulzkremer, Molecular Bioinformatics: Algorithms and Applications,
Walter de Gruyter, 1996.
REFERENCES BOOKS
1. Balas Kausik Natarajan, Machine Learning: A Theotieal Approach, Morgan
Kaufmann, 1991.
2. Yi-Ping Phoebe. Chen, Bioinformatics TechnologieSpringer, 2005.

ELCETIVE -VI NANOBIOTECHNOLOGY
UNIT 1 INTRODUCTION

Quest for Nanotechnology-from biotechnology to Bionanotechnology- unfamiliar

world of Bionanomachines- modern biomaterials- legacy of evolution.
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UNIT 2 STRUCTURAL PRINCIPLES
Natural bionanomachinery- construction- raw materials- protein folding- self-
assembly- self- organization- molecular recognition- flexibility.
UNIT 3 FUNCTIONAL PRINCIPLES
Nanoassembly- energetics- chemical transformation- regulation.
UNIT 4 BIOMOLECULAR MOTORS
Biomaterials- Biomolecular motors- traffic across membranes- Biomolecular
sensing- self-replication.
UNIT 5 PRESENT AND FUTURE
Nanomedicine- DNA computers- Biosensors- Case study- nanotube synthase-
ethical issues.
BOOKS FOR STUDY :
1. David S. Goodsell, BionanotechnologyLessons from Natur&Viley-Liss, 2004.
2. Christof M. Niemeyer, Nanobiotechnology Concepts, Applications and
Perspectiveslohn Wiley & Sons, 2004.
REFERENCES :
1. Mark A. Ratner, Daniel RatneNanotechnology: A Gentle Introduction to the
Next Big Idea, Prentice Hall PTR, 2003.
2. Massimiliano DiVentra, Stephane Evoy, James R. Heflnroduction to

Nanoscale Science and Technology, Springer, 2004.

ELCETIVE -VI CHEMOINFORMATICS

UNIT 1 REPRESENTATION OF STRUCTURES

Representation and Manipulation of 2D Molecular Structures- Representation and
Manipulation of 3D Molecular Structures
UNIT 2 MOLECULAR DESCRIPTORS AND MODELS

Molecular Descriptors- Introduction- Descriptors Calculated from the 2D
Structure- Descriptors Based on 3D Representations- Data Verification and
Manipulation- Computational Models- Introduction- deriving a QSAR Equation- Simple
and Multiple Linear Regression- Designing a QSAR "Experiment”- Principal
Components Regression- Partial Least Squares- Molecular Field Analysis and Partial

Least Squares
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UNIT 3 SIMILARITY METHODS
Similarity Methods- Similarity Based on 2D Fingerprints- Similarity Coefficients-
2D Descriptor Methods- 3D Similarity- Selecting Diverse Sets Of Compounds- Cluster
Analysis- Dissimilarity-Based selection methods- Cell-Based Methods- Optimization
Methods- Comparison and Evaluation of Selection Methods
UNIT 4 HIGH THROUGHPUT AND VIRTUAL SCREENING
Analysis of High-Throughput Screening Data- Data Visualization- Data Mining
Methods- Virtual Screening- Drug-Likeness and Compound Filters- Structure-Based
Virtual Screening- The Prediction of ADMET Properties
UNIT 5 COMBINATORIAL CHEMISTRY AND LIBRARY DESIGN
Diverse and Focused Libraries- Library Enumeration- Combinatorial Library
Design Strategies- Approaches to Product-Based Library Design- Multi objective Library
Design- Practical Examples of Library Design
BOOKS FOR STUDY :
1. Andrew R Leach, Valerie J Gillet, An Introduction to Chemoinformaticsluwer
academic publishers, 2003.
2. Tudor | Oprea, Raimund Mannhold, Hugo Kubinyi, Gerd Folkers,
Chemoinformatics in Drug Discovery, Wiley-VCH, 2006.
REFERENCES :
1. Johann Gasteiger, Thomas Engel, Chemoinformacs- A Textbook Wiley-VCH,
2003.
2. Jurgen Bajorath, Chemoinformatics: Concepts, Methods, and Tools for Drug

Discovery, Humana press, 2004.

ELCETIVE -VI NETWORKS AND DISTRIBUTED COMPUTING

UNIT -1 INTRODUCTION TO NETWORKS

Reference Model, Network Topologies and Protocols, Types of Networks: Local
Area Network (LAN), Wide Area Network (WAN), Metropolitan Area Network (MAN),
Network Security (Firewall, Packet Filtering, VPN), Uses of Computer Networks
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UNIT -1l NETWORK ARCHITECTURE

OSI & Internet Architecture, IEEE 802 standards, Physical Layer - Transmission
Media, Switching. Data Link Layer - Design Issues, Example Data Link Protocols, Data

Link layer in the Internet, Media Access Sub layer

UNIT - 11l NETWORK LAYER AND TRANSPORT LAYER

Network Layer - Design Issues, Routing Algorithms, Congestion control
algorithm, Router Operation, Router Configuration, Internetworking, IP Addressing, IP
Subnet Mask, IPv6 (an overview) Transport Layer — Transport Service, TCP/IP Protocols
(TCP, UDP)

UNIT -1V APPLICATION LAYER

Design Issues, Conventional Encryption, Classical and Modern Techniques,
Encryption and Decryption Algorithms (RSA), Confidentiality, DNS, SNMP, RMON,
WWW, E-mail, Digital Signatures

UNIT -V CHARACTERISTICS OF DISTRIBUTED COMPUTING

Introduction to Distributed Computing, Examples, Key Characteristics, Historical

background, Basic design issues, User requirements

Introduction to IPC, Building Blocks, Client Server Communication, Group

Communication, Remote Procedure Call (RPC).

BOOKS FOR STUDY :

l.Tananbaum A.S., (1999) *“Computer Networks”
2. Bl ack U., (1996Br dtCoomplud,erStNern dvaorrkss and
1996

3. George Coulouris, Jean Dol limore, Tim ¥
Concepts & Design” 3rd Ed, Addison Wesl ey
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ELCETIVE -VII BIO-CONFINEMNET OF GENETICALLY
MODIFIED ORGANISMS

UNIT 1 INTRODUCTION TO BIOCONFINEMENT

Genetically Engineered Organisms -Bioconfinement -  Methods of
Bioconfinement, International Aspects - History of Confinement - Social Acceptability
of Bioconfinement Methods.
UNIT 2 NEED FOR BIOCONFINEMENT

Risk factors - Effects on Nontarget Species - Delaying the Evolution of Resistance
- Food Safety and Other Issues - Need for Bioconfinement.
UNIT 3 BIOCONFINEMENT OF PLANTS AND ANIMALS

Genetically Engineered Trees - Transgenic Grasses - Transgenic Algae
Effectiveness at Different Spatial and Temporal Scales - Monitoring and Managing
Confinement Failure -Bioconfinement of fish, and insects.
UNIT 4 BIOCONFINEMENT OF VIRUSES, BACTERIA, AND OTHER
MICROBES

Introduction - Potential Effects or Concerns- Need for Bioconfinement in Viruses,
Fungi, and Bacteria
UNIT 5 BIOLOGICAL AND OPERATIONAL CONSIDERATIONS FOR
BIOCONFINEMENT

Execution of Confinement - International Aspects - Bioconfinement —
Bioconfinement Research
BOOKS FOR STUDY :

Biological confinement of genetically engineered organisms, national research
council - National Academics press.

Elective — VIl STEM CELLS IN HEALTH CARE
UNIT 1 STEM CELL BASICS

Unique properties of stem cells —embryonic stem cells - adult stem cells — umbilical cord
stem cells — similarities and differences between embryonic and adult stem cells.

Properties of stem cells — pluripotency — totipotency
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UNIT 2 EMBRYONIC STEMCELLS

Invitro fertilization —culturing of embryos-isolation of human embryonic stem
cells — blastocyst — innercell mass — growing ES cells in lab — laboratory tests to identify
ES cells —stimulation ES cells for differentiation — properties of ES cells.
UNIT 3 ADULT STEM CELLS

Somatic stem cells — test for identification of adult stem cells — adult stem cell
differentiation — trans differentiation — plasticity — different types of adult stem cells.
UNIT 4 STEM CELL IN DRUG DISCOVERY AND TISSUE ENGIEERING

Target identification — Manipulating differentiation pathways — stem cell therapy
Vs cell protection - stem cell in cellular assays for screening — stem cell based drug
discovery, drug screening and toxicology.
UNIT 5 GENETIC ENGINEERING AND THERAPEUTIC APPLICATION
OF STEM CELLS

Gene therapy — genetically engineered stem cells — stem cells and Animal cloning
— transgenic animals and stem cells — Therapeutic applications — Parkinson disease -
Neurological disorder — limb amputation — heart disease - spinal cord injuries — diabetes —
burns - HLA typing- A1 z h e i me r-{issle enyinesridgaagpkcation — production of
complete organ - kidney — eyes - heart — brain.
REFERENCES :

1. Kursad and Turksen, Embryonic Stem cellslumana Press, 2002.
2. Committee on the Biological and Biomedical applications of Stem cell Research,

Stem cell and future of regenerative medichi&ional Academic press, 2002.

ELCETIVE -VII NEURAL NETWORKS

UNIT 1 INTRODUCTION

Artificial Neural Networks- Architectures, Definition and Fundamental Concepts,
A Brief Overview - Engineering Approaches to Neural Computing- The Mappings View
point, The Structure Viewpoint, Learning Approaches- Mathematical Foundations for
ANN Study- Vector and Matrix Fundamentals- Geometry for State- Space Visualization-
Optimization.
UNIT 2 PERCEPTRONS

Elementary ANN Building Blocks- Biological Neural Units, Artificial Unit
Structures, Unit Net Activation to Output Characteristics- Artificial Unit Model
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Extensions- Single Unit Mappings and Perceptron - Introduction, Linear Separability,
Techniques to Directly Obtain Linear Unit Parameters- Perceptrons and Adaline /
Madaline Units and Networks- Multilayer Perceptrons- Gradient Descent Training using
Sigmoidal Activation Functions.
UNIT 3 PATTERN ASSOCIATORS & FEEDFORWARD NETWORKS
Introduction to Neural Mappings and Pattern Associator Applications- Neural
Network based pattern associators- The Influence of Psychology on PA Design and
Evaluation Linear Associative Mappings- Training and Examples- Hebbian or Correction
based learning, Feed Forward Networks and Training- Multilayer Feedforward Network
Structure- The Delta Rule- Architecture- Hidden Layer- Mapping Capability.
UNIT 4 EXTENSIONS AND ADVANCED TOPICS
Feedforward Pattern Associator Design - Weight Space - Error Surfaces and
Search - Generalization - Output Error Norms - Higher Order Derivative Based Training -
Stochastic Optimization for Weight Determination - Network Architecture Determination
Problem - Genetic Algorithms for Network Training — Network Cascade Correlation -
Minimization — Inversion.
UNIT 5 COMPETITIVE AND SELF-ORGANISING NETWORKS
Introduction- Formal Characterization and General Clustering Procedures-
Competitive Learning Architectures and Algorithms- Self-Organising Feature Maps-
Adaptive Resonance Architectures- RBF Networks and Time Delay Networks- ANN
Hardware and Implementation.
BOOKS FOR STUDY :
1. Robert J. Schalkoff, Artificial Neural Networks McGraw Hill International
Ed, 1997.
2. James. A. Freeman and David. M. Skapura, Neural Networks Algorithms,
Applications and programming TechniquBsarson Education, 2002.
REFERENCE BOOKS
1. Simon Haykin, Neural Networks- A Comprehensive FoundatioRearson
Education Asia. 2002.
2. B. Yegnanarayana, Artificial Neural NetworksPrentice -Hall of India, 2001.
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