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SCHEME OF EXAMINATION

BACHALOR OF SCIENCE PROGRAMME

SEMSTER-V
FC 503
Q.1-(A) One long question with an internal option (from unit -I) (8)
Q.1-(B) Attempt five short questions out of eight (from unit-I) (10)

Q.2- Fill in the blanks with multiple choice. Five blanks from each grammatical topic of unit Il.

(Ten out of twelve) (10)
Q.3 Application Writing with internal option(For Jobs) (7)
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B Sc Semester V

rse Level Learnin m
To encourage students to learn and appreciate language through literature
To encourage and develop reading habits in Under Graduate Students.
To introduce Under Graduate students to important themes and issues
To enable students to learn basic grammar through the practice of prescribed topics
To enable students to write applications for job

Course Content
Unit 1
Lesson1to 5
Catalyst - Frank Bros. & Co.

Unit 2

Grammar

Tenses (Verb Forms)

Concord

Unit 3

Composition

Job Application
Recommended Reading
High School English Grammar- Wren and Martin
Contemporary English Grammar- David Green
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A. Structy
res of DN
ture: Micscher (f,‘ V?,I;?SO}?]N;: d/ g(_fnlt:tic Materia] ,
i 1 i nck- histori ; No.
nand re OnC perspective, DNAstructure, Salient features of double helix, T(;p: :‘fol‘)l;am

DNA Prok . d r :
aryotes, Viry - enahu*at:on, cot curvi E 2
Ses. E'lkaryotcs.RNA ,Structure. Organelleegﬁqf I:?iit)((:(l:?liyndna- !lnmgcrlﬁl;?:;lr;sttogoﬁxmemsesz Oxgtzaios of

NA (Prokaryotes ang Eukaryotes) No. of Hours: 1.0
1o conservative, semi- discontinuous replication Mechanism of DNA replication: -

n -DNA pplymerases, DNA ligase, primase, telomerase — for replication of linear
rolling circle, D- loop (mitochondrial), © (theta) mode of replication and other

. B. Post—Transcriptional Processing . ‘ No of Hours: 10
Spht‘ genes, concept of introns and exons, RNA splicing, spliceosome machinery, concept of alternative splicing, Polyadenylation and
capping. Processing of RNA, RNA interference: si RNA, miRNA and its significance
Unit 3 : '

" A.  Translation (Prokaryotes and Eukaryotes) No. of Hours: 10
Translational machinery, Charging of tRNA, aminoacyl tRNA synthetases, Mechanisms of initiation, elongation and termination of
polypeptides in prokaryotes Fidelity of translation, Inhibitors of. protein synthesis in prokaryotes : L

B.  Regulation of gene Expression in Prokaryotes and Eukaryotes - No. of Hours: 10
Principles of transcriptional regulation, regulation at initiation with examples from /ac and trp opercns, DNA niethylationand .
Histone Acetylation mechanisms. ' : :

SUGGESTED READINGS . _
1. - Watson JD, Baker TA, Bell SP, Garin A, Levine M and Losick R

Spring Harbour Lab. Press, Pearson Publication . : _ o N
2. Becker WM, Kleinsmith LJ, Hardin J and Bertoni GP'(2009) The World of the Cell, 7n edition, Pearson Bcnjamm Cummings

Publishing, San Francisco~ . . S o . oo
3. De Robertis EDP and De Robertis EMF (2006) Cell.and Molecular Biology, 8= edition. Lippincott Wllham§ and Wilkins,
Philadelphia Foo., - : ) N . ;
4. Karp G (2010) Cell and Molecular Biology: Concepts and Experiments, 6 gdxtxon.,h John Wiley & 4Sor?s. Inc.
Sambrook J and Russell DW. (2001). Molecular Cloning: A Laboratory Manual 4 Edition, Cold Spring Ha@ur labomtory

(2008) Mqlecula;*Biology of the Gene, 6n edition, Cold

5.

press. ' _
6. Krebs J, Goldstein E, Kilpatrick S (2013). Lewin’s Essential Genes, 3« Ed., Jonc§ and qullcu Learning
7. Gardner EJ, Simmons MJ, Snustad DP (2008). Principles of Genetics. 8th Ed. Wiley-India
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B.Sc. Microbiology (CBCS PATTERN) = Proposed curriculum

Semester-5
_ MB-502: MICROBIAL PHYSIOLOGY AND METABOLISM
TOTAL HOURS: 60 (THEORY) :
’ A CREDITS: 3
Unit 1

A. Microbi . No. of Hours: 20

Definitions of groy m:‘all“(;'::‘::] :“‘d :'lﬂ'fﬂ of Environment on Microbial Growth '

synchronous growth, diauxic gm\\:hoc mlcmb'f“ gﬂ?wth, Batch culture, Continuous culture, gencration time and specific growth rate,

thermophiles, extremophiles, mmod;".\’c Microbial growth in response to environment -Temperaturc (psychrophiles, mesophiles,
lurics, psychrotrophs), pH (acidophiles, alkaliphiles), solute and water activity (halophiles,

Xcrophiles, osmophili
> philic), Oxygen (acrobi
B. Nutritional lassiftation anacrobic, nucroacropl}xhc, facultative acrobe, facultative anacrobe).ba rophilic.

Microbial growth i

: Wt in response to nutriti

< tn

Chemohlhohelerolmpl utrition and energy ~ Autotroph/Phototroph, heterotrophy, Chemolithoautotroph,

\. Chemoheterotropl i :
B. Nutricnt uptake and Tm:s‘\).oéll-:\cmolnhmroph.photolIU\oautotmph, Photoorganoheterotroph.

Passive and facilit iffusi
4 ated diffu: 1
Iron uptake o

and 7 acti . .
secondary active transport, concept of uniport, symport and antiport Group translocation

Unit 2

A. Ch : .
Concept of n:r':t?i:crt;mi:?iphm Metabolism - Acrobic Respiration No. of Hours: 10
piration, anaerobic respiration and fermentation Sugar degradation pathways i.e. EMP, ED, Pcmo.se phospllz;tc

pathway TCA cycle Electron tran :
: sport chain: components of i : - ; . .
transport phosphorylation, uncouplers and inhibitgrs respiratory chain, comparison of mitochondrial and bacterial ETC, electron

B. - 5 . < ' B

Anae_mbicChcn.loh_etero.trophlc. Metabolism- Anacrobic respiration and fermentation - No. of Hours: 10

- 'r?splrauon'wuh- special rcfe'rencc to dissimilatory nitrate reduction (Denitrification; nitrate /nitrite and nitrate/ammonia ‘
piration; fermentative nitrate reduguon) Fermentation - Alcohol fermentation and Pasteur effect; Lactate fermentation

Unit 3 - .

o A. Chemolithotrophic and Phototrophic Metabolism ' No. of Hours: 14
Introduction to aerobic and anaerobic chemolithotrophy with an example each. Hydrogen oxidation (definition and reaction) and '
methanogenesis (definition and reaction). Introduction to phototrophic metabolism - groups of phototrophic microorganisms,
anoxygenic vs. oxygenic photosynthesis with reference to photosynthesis in green bacteria, purple bacteria and cyanobacteria

No. of Hours: 6

B. -Nitrogen Metabolism - » : _
n Ammonia assimilation Assimilatory nitrate reduction, dissimilatory nitrate

An overview Introduction to biological nitrogen fixatio
reduction. denitrification

SUGGESTED READING LT ; <ion Pearson Education -
‘ 1. Tortora GJ, Funke BR and Case CL. (2008). Microbiology: An Introduction. 9th edition. Pearso B tion Pearson

2. Madigan MT, Martinko JM, Dunlap PV and Clark DP. (2014). Brock Biology of Microorganisiu

International Edition I edition, Pearson Education Linited

i _Microbiology: A Laboratory Manual, 9th Pe _ -
> fa\;)/l')luc“;:dj g\iz‘:orgh ;nMNa;r(lzo\}‘/(?()lvcl:lon CJ. .3013) Prescott’s Microbiology.‘9m Edition. McGraw Hill Internati
y l ’ .. l- ers' 3
4 AllascI{M. (1997)--Principles of Microbiology. 2nd edition. WM. T .Brown Publishy

i iti Hill Book Company-
ieg N  -robiology. Sth editon. McGraw Ce "
& e e L - Mdm:‘ I&L( laﬁ;'iﬁltz:oplll. (zggOS). General Microbiology- 5th editon. McMillan,

" 6. Stanier RY, Ingraham L, > A

4 F { =
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B.Sc. Microbi
: '|crob|ol0g)' (CBCS PATTERN) - Proposed curriculum

Semester-5
* MB-503: IMMUNOLOGY
TOTAL HOURS: 60 (RHEQK) CREDITS: 3
Unit 1 _ " No. of Hours: 20
5 A. Introduction to Immunology .
oncept of Innate and Adaptive immunity; Contributions of following scientists 10 lﬁc development of ficld of immunolggy .
, Neils K Jeme.

Edward Jenner, Karl Landsteiner, Robert Koch, Paul Ehrlich, Elie MetchnikofT. Peter Medawar, MacFarlanc Bumcl,

Rodney Porter and Susumu Tonegawa

B. Immune Cells and Organs o ; - ophi
Structux:e, Functions and Properties of: Immune Cells — Stemcell, T cell, B cell, NK cell, Macrophage. Neutrophil, Eos¥logl:tT
Basophil, Mast cell, Dendritic cell; and Immune Organs — Bone Marrow, Thymus. Lymph Node, Spieet GALT. MALT,

C. Antigens | . : i :
Characteristics of an antigen (Foreignness, Molecular size and Heterogeneity); Haptens: Epitopes (T & B cell cpitopes), |
T-dependent and T-independent antigens; Adjuvants : ' ‘
. : ) . . No. of Hours: 20

A. Antibodies Y . T i« all ic. idiotypic); .

" Structure, Types, Functions and Propertics of antibodies; Antigenic determinants on antibodies (Isotypic. 3 otypic, idiotypic),

VDJ rearrangements; Monoclonal and Chimeric antibodies

B. Major Histocompatibility Complex : ‘ ' . ) "
Organization of MHC locus (Mice & Human); Structure and Furictions of MHCI1& 11 molecules; Antigen processing an
presentation (Cytosolic and Endocytic pathways) . o

C. Complement System . . _ . )
m; Activation pathways (Classical, Alternative and Lectin pathways); Biological

Components of the Complement syste

consequences of complement Activation
No. of Hours: 20

" Unit3
A, Generation of Imniune Responsé . .
une Response; AGeneration of Humoral Immune Response (Plasma and Me

" Primary and Secondary Imm _
- Mediated Immune Response (Self MHC restgiction, T cell activation, Co- stimulatory signals);

mory cells); Generation of Cell

B. Immunological Disorders . . . 5
Types of Autoimmunity and Hypersensitivity with examples; Immunodeficiencies - Animal models (Nude and SCID mice), SCID,

DiGeorge syndrome, Chediak- Higashi syndrome, Leukocyte adhesion deficiency, CGD;

g C Immunological Techniques ; :
Principles of Precipitation, Agglutination, Immunodiffusion, Immunoelecirophoresis, ELISA, ELISPOT, Western blotting,
Immunofluoresence, Flow cytometry, Immunoelectron microscopy. '

SUGGESTED READINGS
1. Abb i illai 00" i .
Phil:; é?;l(,ua Ijlclnmmn AH, Pillai S. (2007). Cellular and Molecular Immunology. 6th edition Saunders Publicaton,
2. Delves P, Mati i v : - .
Pablication, O xl?ofé.Bmon D, Roitt IM. (2006). Roitt’s Essential Immunology. 11th efimon Wiley-Blackwell Scientific

Goldsby RA, Ki : ' '
Niugh y}’ E Trl;::isl g‘J“zslbor:iA BA2. 0(3007). Kuby s Inu_nunology. 6th edition W.H. Freeman and Company, New York.
s Peakman M. aad Vcr’gani 11)’0(200-9 () - 8). }ﬁeway s Iminunobiology. 7th edition Garland Science Publishers, New York.
= b . Basig'a id (_rih_mcal Immunology. 2nd edition Churchill Liviigswmedyblishers,
6. Richard C and Gei » faf EEdd :
iffrey S. (2009). 1“““““9108)'; 6 idilllO!L Wiley Blackwell Publication. Ifc. Reqgistrar
i E t I .
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B.Sc. Microbiology (CBCS PATTERN) - Proposed curriculum

Semester-5
MB-504: Microbial diversity & Bacterial Systematics
' (THEORY) cxen
TOTAL HOURS: 60 EDITS: 3
Unit 1

Diversity of Microbial World No.,of .
A.  Systems of classification ~ No. of Hours: 6
Binomial Nomenclature, Whittaker's five kingdom and Carl Woese’s three kingdom classification systems and their utility. Difference
between prokaryotic and cukaryotic microorganisms . ’

B.. Bacterial Systematics : No. of Hours: 12 -
Aim and principles of clags axonomy, concept of specics, taxa, strain; conventional, m'olccu.lar and
recent approaches to polyphasi evolutionary chronometers, rRNA oligonucleotide sequencing, signature
i cen eubacleria and archacbacteria
ps of Microorganism : ' No. of Hours: 02

s) and Cellular microorganisms (Bacteria, Algae, Fungi and Protozoa) with
0ogy, mode of reproduction and economic importance.

eristics of different grou
(Viruses, Viroids, Prion
nd occurrence, morphol

Acellular MiCroorganisms
emphasis on distributiona

Unit 2  Introduction to Important archaeal and eubacterial groups of bacteria
A. Archaebacteria: Ge

neral characteristics, phylogenctic overview, genera belonging to Nanoarchaeota (Nan
Crenarchaeota (Sulfolobus, Thermoproteus) and Euryarchaeota [Methanogens (Methanobacterium, Methanocaldococcus),
thermophiles (Thermoqocpus, Pyrococcus, Thermoplasmg), an

d Halophiles (Halobacterium, Halococcus))
Eubacteria; Morphology, metabolism, ecolo

s gical significance and economic importance of following groups:
" Gram Negative: Non proteobacteria: General characteristics with suitable examples

Alpha, roteobacteria: General characteristics with suitable examples Beta proteobacteria-
General characteristics with suitable examples Gamma proteobacteria: General '
characteristics with suitable examples Delta protesbacteria: General characteristics with

. suitable examples Epsilon proteobacteria: General characteristics with suitable examples
Zeta proteobacteria: General characteristics with suitable examples

C. Gram Positive: Low G+ C (Firmicutes): General characteristics

High G+C (Actinobacteria): General tharacteristics with suitabl

An Introduction i

No. of Hours: 20
oarchaeum),

with suitable examples
¢ examples Cyanobacteria:

U;lit 3 i o . . No. of Hours: 20
A. Algae General characteristics of algae including ©occurrence, thallus organization, algae cell ultra struc

ture, pigments,
~ flagella, eye spotfood reserves and vegetative, asexual and sexual reproduction. Applications of algae in agriculture, industry,
environment and food. .

- B. Fungi . - o - . ‘ .
I(.E:enera;gchamcteristics of fungi including habitat, distribution, nutritional requirements, fungal cell ultra- structure, thallus
organization and aggregation, fungal wall structure and synthesis, asexual reproduction, sexual reproduction, Economic importance of
xamples in agri i t icine, food,biodeterioration and mycotoxins.
i with e les in agriculture, environment, Industry, medicine, i : \
ﬁmgl wm(l:eProtI:noa GegnIZral cha;'acten'stics with special reference to Amoeba'. Paramecium, Plasmodium,

SUGGESTED READING

3 E )

l- l or lOIa GJ, l unke B}{ a“d CaSC (:L. 2008 ’. N[.ICI Obl'Ology. A“ Illl!()ducllou. 9lh edltlo“. Peal'SOll ducano" .

2- hladlga“ 1'11, hlal mﬂ“) JM Duﬂlap 1() " and Clark DI. (2014). BlOCk BlOlOg)’ 0[ thClOOlgaHISHIS. l4u| edlllo". r earson
]

i iti ; ' - 7 tion Limited 4.Wiley
_ lntemau‘_’nal]i‘::‘;lg'l“cnm N. (2010). Microbiology: A Laboratory Manual. 9th ?d"'iﬁ;gﬁrfﬁiﬁciﬁfzr;umal.
> M Sherwiod LM and Woolverton CJ. (2013) Prescat’s Microbioloy. e
%;'S RM. e :At'ld cgggfo‘;yw:ﬁig:&:nMchw Hill Book il
i i crol . i ition.
i M\} fhangmhaE(r:nSJindW};nc:lgim( l:19115:i3l)"ain:er PR. (2005). General M:crobxology. 5th edition
Stanier RY, In » '
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Semester.5

SEMESTER _s (PRACTICALS) :
Mol, Biology CREDITS: 6

TOTAL HOURs;, g,

1

5 ~ Estimation of RN,

Resolution ang vi
Resolution anq v;

us{“g.coloﬁme i

4 ter (o

sual ti ( rcinol rea
Sualization of o

gent) or UV spectrophotometer (A260 measurement)
Y Agarose Gel Electrophoresis.

Proteins by Polyacrylamige Gel Electrophoresis (SDS-PAGE).

&Y And Metabolism

‘I‘Vlicrobial Physiolo '
. Ot the growth curve of E. coli by turbidometric an

Study and p)

5 Calculations d standard plate count methods.

. S of generation time and cific growth r acteri ' i
g Effect of temperature op P g Es.pgoli growth rate of bacteria from the graph Plotlcd with the given data
Effect of pH on growth of E. coli
8. Eﬁ"ec; of carbon and nitrogen sources on growth of E.coli
9 Effect of salt on growth of E. coli
Immunology
10 Identification of human blood groups, :
11 Perform Total Leukocyte Count of the given blood sample,
12 Perform Differential Leukocyte Count of the given blood sample.
13 Separate serum from the blood sample (demonstration). .
14 Perform immunodiffusion by Ouchterlony method.
15  Perform immunoelectrophoresis. (dgmonstmlion).

Introduction To Mi._crobiology,And Microbial _Divcrsity

‘16 Cultivation of Rhizopus, Penicillium, Aspergillus
17 Cultivation of Yeast ' e ar
18 Study of Permenant slides of Algae/ s/photographs: ~ (Spirogyra and Chlamydomonas, Volvox ) -
19 Study of the following protozoans using permanent mounts/photographs: Atmoeba, Entamoeba, Paramecium and Plasmodium

(B Lo e lVc. Registrar
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obiology (CBCS PATTERN) — Proposed curriculum

Semester—S

SUBJECT ELECTIVE ‘ ’
AND INTELLECTUAL pROPERTY RIGHTS
CREDITS: 2

. MB-SE-501: BIOSAFETY
(THEORY)
TOTAL HOURS: 30 Y B ,//”_———
No of Hours: 15

r types, Pamary Containment

B.Sc. Micr

Unit 1 ‘
ssues in biotechnology; Biological Safety Cabincts & thei

A. Biosafety: Introduction; biosafcty i
Specific Microorganisms

for Biohazards; Biosafety Levels of

MOs- Concemns and
lications in food and
d communication;

B. Biosafety Guidelines: Biosafety guidelincs and regulations (National and Intemational); GMOs/L
Cll:}llcngcs; Role of Institutional Biosafety Committees (IBSC), RCGM, GEAC etc. for GMO app
agriculture; Environmental releasc of GMOs: Risk Analysis; Risk Asscssment, Risk management an

Overview of Intemational Agreements - Cartagena Protocol.
: No of Hours: 15

Unit 2
s. Industrial Design and

rademarks, Copyright & Related Right
patenting life

ual Property: Patents, Types, T
cdge, Geographical Indications- importance of IPR - patentable and non patentables —
| Property Rights Organization (WIPO).

A. Introduction to Intellect
hnological inyentions — World Intellectua

Rights, Traditional Knowl
— legal protection of biotec
PCT. Conventional, Divisional and

ns: Ordinary,
meaning,

orities: Types of patent applicatio
ensing and agreement; Patent infringement-

B. Grant of Patent and Patenting Auth
Patent Filing Procedures; Patent lic

Patent of Addition; An introduction to
scope. litigation, case studies, Rights and Duties of patent owner.

Suggested Readings
o. Pvt. Lid., New Delhi.

an Patent Act 1970 Acts & Rules, Universal Law Publishing C
Kankanala C (2007). Genetic Patent Law & Strategy, Ist Edition, Manupatra Information Solution Pvt. Ltd. New Delhi. -
Mittal, D.P. (1999). Indian Patents Law, Taxmans, Allicd Scfvices (p) Ltd. _ o . _
Singh KK (2015). Biotechnology and Intelectual Property Rights: Legal anq Social Impliocations, Springer India..
Goel D & Prashar S (20 13). IPR, Biosafety and Bioethics. Pearson . _

Jaabir, M. S. 2008. IPR, Biosafety and biotechnology Managemen

Senthil Kumar Sadhasivam and Mohammed
Publications, Tiruchirappalli, India."

Bare Act, 2007.Indi

t. Jasen
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