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B.

= Proposed currs \
"o rriculu
MB Golsemester-ﬁ " JJ
TOTAL HOURS: ~001: MICROBIAL GE : -
Unit 1 8 : (THEORY) NETICS -
o A. Genome organiéat'io,,. : CREDITS: 3.
. No. of Hours: 20

B.Sc. Microp:
tology (cp
CS PATTERN
].

. coli, Saccharomyccs, Tetrahymena
10ns and muta .t
genesis: iti
Definition and types of Mutations; Physical and chemical mutagens; Molecular

asis of mutations: Fynet:
5 » "unctional m i
Suppression: Trye revertants: I;n utants (loss and gain of function mutants); Uses of mutations Reversion and

Uni - it .
mt 2 . f_)las s t;a and inter-genic suppression; Ames test; Mutator genes
. mi . ‘ )
Host réngc,ygf:sﬁﬁg_lﬁ?;fj - [f‘bl?]?smid, R ?lasmids, colicinogenic plasmids, Ti plasmidsl:il?;:::l;?aus:zidzs?
B.  Mechanisms of Genetic Eﬂa:itlllalrl:,tt;é, plasmid amplification, Regulation of copy number, curing of plasmids
Transfc ion - Di : .
B stm?nr:.l?ft:;;-u Dt:;fo"’?ljy, mechanism of natural competence Conjugation -Discovery, mechanism, Hfr and
Spccialize‘d pled mating technique and time of entry mapping Transduction - Generalized transduction,
- transduction, LFT & HFT lysates, Mapping by recombination and co-transduction of markers
E ' ; ! No. of Hours: 20
g- 'II"hage Gen}:lttcsl Features of T4 genetics , Genetic basis of lytic versus lysogenic switch of phage lambda
. lransposable elements .
Prok?.ryotic transposable elements — Insertion Sequences, composite and non-composite transposons,
Replicative and Non replicative transposition, Mu transposon Eukaryotic transposable elements - Yeast (Ty
retrotransposon), Drosophila (P elements), Maize (Ac/Ds) Uses of transposons and transposition.
SUGGESTED READING " . ’ ' .
1. Klug WS, Cummings MR, Spencer, C, Palladino, M (2011). Concepts of Genetics, 10th Ed., Benjamin
_ Cummings . .. _ oy ; =
2. KrebsJ, Goldstein E, Kilpatrick S (2013). Lewin’s Essential Genes, 3rd Ed., Jones and Bartlett Leaming
3. Pierce BA (2011) Genetics: A Conceptual Approach, 4th Ed,, Macmillan Higher Education Leaming
4. Watson JD, Baker TA, Bell SP et al. (2008) Molecular Biology of the Gene, 6th Ed Benjamin Cummings
5. Gardner EJ, Simmons MJ, Snustad DP (2008). Principles ochngtics_. 8th Ed. W _ﬂey-lndla
6. Russell PJ. (2009).i Genetics- A Molecular Approach. 3rd Ed, Bcn]amm Cummm%‘s : _
7. Sambrook J-and Russell DW. (2001). Molecular Cloning: A Laboratory Manual. 4 Edition, Cold Spring_
Harbour Laboratory press. . - o _ o :
8 ' o Friefelder D(2004) Microbial Genetics 9nd EDITION., Jones and Barlett Publishers

Maloy SR, Cronan JE and |
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B.Sc. Microbiology (CBCS PATTERN)  — Proposed curriculum

@y, -
o Semester-6 . -
T MD602 INDUSTRIAL MICROBIOLOGY ‘
§ THEORY)
TOTAL HOURS: 0 l CREDI_L: 3
—

Unit 1 No. of Hours: 20
A Introduction o in

) . dustrial wicrobiology : Brief history and Chronological developments in industrial
microbiology, Rang .

e of Fermentation produets.
B Isolatio allv z g ] l
won of mdustn.\ll_\ mportant microbial struns and fermentation media

. it <
C. Sources of ndustrially mportant microbes
industnal straing, strain im pProvement, C

and methods for their isolation, preservation and i oy
liquar, whey, yeast eXtrct and protein hy

rude and synthetic media; molasscs, com-steep hquor, sulphite waste
drolysates
Unit 2

A B . - : No. of Hours: 20
. ‘1‘3 '::: ?f r‘“‘“’““}'““ processes, bio-reactors and measurement of fermentation parameters
&\_J - ¢ - rmentation processes - Solid-state and liquid-state (stationary and submerged) fermentations; bateh,
. Uch (eg. baker's yeast) and continuous fermentations Components of a typical bio-reactor, Types of
hIll:\l"t‘."-:lclm“s-l.al'-cn':w:u"_\'. pilot- scale and production fermenters, constantly stirred tank and air-lift fermenters,
Sasurement and control of fermentation parameters - pH, temperature, dissolved oxygen, foaming and acration
B. Do\\'!l-strcam processing No. of Hours: 6
Cell disruption, filtration, centnfugation, solvent extraction, precipitation, lyophilization and spray drying
Unit 3

. No. of Hourcs: 20
s 19

Microbial production of industrial products fermentation conditions,

downstream processing and uses)
Citric acid, Ethanol, penicillin, Glutamic acid, Vitamin B12, Amylase, Beer
B. Enzyme immobilization

Methods of immobilization, advantages and applications of immobilization, large scale applications of immobilized
enzymes (glucose isomerase and penicillin acylase)

(micro-organisms involved, media,

SUGGESTED READINGS : ;. . o
- 1. Patel A H. (1996). Industnial Microbiology. st edition, Macmillan India Limited o ‘
2. Okafor N. (200?), Modem Industrial Microbiology and Biotechnology. st edition. Bios Scientific Publishers
imited. USA . o _
3 {-\I’::::;d:\!l{l Morgan N.L., Rockey J.S. and Higton G. (2001). Industrial Microbiology: An Introduction. st *
ition. Wiley - Blackwell . o N
4 chll:::;nA :Qﬂ:;d Nill?:id\(; H. (1995). Microbial Biotechnology: Fundamentals of Appl:gd Microbiology. Ist edll.lon.
W_.H. Freeman and Company _ . ) L
S. Casida LE. (1991). Industrial Microbiology. 1st edition. Wiley Easterm Ll‘mlnheﬁ;:robiology. met gt e
6. Crueger W and Crueger A. (2000). Biotechnology: A textbook of Industrial |
blishing Co. New Delhi. " o o “9nd edition. Elsevier |
7 gutanbmyn%’?, Whitaker A and Hall SJ. (2006). Principles of Fermentation Technology
Science Ltd.
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-p
Propogeq curriculum

Semestor.

ll.l 't“ Mil. ""i I
L] (] ! I'A'r”“"
. ' N)

MB.60y. M il
TOT W MEDICAL, Micr
FOTAL HOURS: i MICROBIO oGy
's.‘ 00 ‘”"“"W} 10LOGY
Unit 1, —— CREDITS: 3
A, Normal
microf)
Orh of the No. of Hours: 20

Normal microflory of the hum,

BAstrointestinal et e
Definitione 1 unal ract, urogenita] et i

. In.'. lull‘cqmn. Invasion, Pathogen |I!“ll‘;l p-llhf‘gml Vindenen

q PRormig s Nopguotr, j|i|[  Benicity, Vinlence, Toxigenicity, Carriers and their types,
(‘n"cc] i:l::l:l: o i t",m,:,:lil :mn. Fransmission of infection, Pathophysiologic effects of LPS

;  (ransport gy ing of clini ) I
lmm"Im“l!mcsc{:::i:'llimnla of c|},mc;1| samples, principles of different diagnostic tests (ELISA,
, Agalutination hm;c:l (cs;lu,(.'mllpll:lm:ﬂl ﬁ,m"'on’ PCR. DNA Pmch).

wly: iy :
- ortane almi
l ¢e of normal microflora, normal microflora of skin, throat,

Unit 2, .
No. of Hours:20

; _A. ‘Ilnclerial disenses
Ast of dise i s
OH:I(::;;'\(S’?: ;1{1:::("11!5 organ syslcn.m and their dausative agents. The following diseases in detail with Symptoms;
8 ansmission, j!rnphyl:lxls and control Respiratory Discases: Streptococcus pyogenes, Haemophilus
nfluenzae, Mycobacterium tubereulosis € jastrointestinal Discascs; Escherichia colt, Salmonella typhi, Vibrio
cholerae, Helicobacter p ylorl Others: Staphylococcus aureus, Bacillus anthracis, Clostridium tetani, Treponema
pallidum, Clostridium difficie ' | |

B.  Viral diseases
List of discases of various organ systems and thelr causative agents. The following discases in detail with Symptoms,

mode of transmission, prophylaxis and control Polio, Herpes, Hepatitis, Rabies, Dengue, AIDS, Influenza with
brief description of swine flu, Ebola,: Chikungunya, Japancse Encephalitis ’

C. Protozoan diseases
List of discases of various organ systems and their causative agents, The following discases in detail with Symptoms,

mode of transmission, prophylaxis and control Malaria, Kala-azar
Unit 3: No. of Hours:20

.A. Fungal discascs . ' y = L .
nd one representative disease to be studied with respect to

Bricf description of each of the following types of mycoses a | : i
transmission, symptoms and prevention Cutancous mycoses: Tinea pedis (Athlete’s foot) Systemic mycoses:

Histoplasmosis Opportunistic mycoses:, Candidiasis

B. Antimicrobial agents: General characteristics and mode of action
Antibacterial agents: Five modes of action with one example cach: Inhibitor of nucleic acid synthesis; Inhibitor of cell

wall synthesis; Inhibitor of cell membrane function; Inhibitor of protein synthesis; Inhibitor of metabolism Antifungal
agents: Mechanism of action of Amphotericin B, Griscofulvin Antiviral agents: Mechanism of action of Amantadine,

Acyclovir, Azidothymidine Antibiotic resistance, MDR, XDR, MRSA, NDM-1 -

SUGGESTED READING e ;
1. Ananthanarayan R, and Paniker C.K.J, (2009) Textbook of Microbiology. 8th edition, University Press

Publication

2. Brooks G.F., Carroll K.C., Butel J.S., Morse S.A. and Mictzner, T.A. (2013) Jawetz, Melnick and Adelberg’s .
Medical Microbiology. 26th edition. McGraw Hill Publication . .

3. Goering R., Dockrell H., Zuckerman M. and Wakelin D. (2007) Mims' Medical Microbiology. 4th edition.

. Elsevier )
4. Willey JM, Sherwood LM, and Woolverton CJ. (2013) Prescott, Harley and Klein’s Microbiology. 9th edition.

McGraw Hill Higher Education - -
5. Madigan MT, Martinko JM, Dunlap PV and Clark DP. (2014). Brock Biology of Microorganisms. 14th edition.

: A |

Pearson International Edition - {
{

[
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_ proposed curriculum

B.Sc. Microbiology (CBCS PATTERN)
Semester-6 ____—————
X '-Fﬂn-1_ﬁf¢§i):f{‘|i'|;;'(f()ﬁ]ﬁﬁ;{'h'r DNA 'l'ECIlNOLO(u -
('I‘IlI'IOIlY) CREDITS: 3
TOTAL HOURS: 60 . _____4___*__“_'___’___‘________ '
No. of Hours: 20
Unit 1

A. Introduction to Genetic Engincering : Milestones in genetic engineering nnd_thICd““’logy
B. Molecular Cloning- Tools and Strategics 5 ) .
Clor)iqg Tools: Restriction modification systems: Types I, 1l and [11. Mode of action, i

restriction enzymes in genctic engineering DNA modifying enzymes

dmx.\'puclcotidyl transferase, kinases and phosphatases, and DNA ligases

F_'Iasmld vectors: pBR and pUC serics Bacteriophage lambda and M13 based v

linkers and adaptors Expression vectors: E.coli lac and T7 promoter-based vectors, yeas

Baculovirus based vectors, mammalian SV40-bascd expression veetors

clature, applicalions of Typclll
i Termina

ir applications: DNA polymerascs. 1¢!
i A o Definition and Propertics

Cloning Vectors:
cctors Cosmids, BACs, YACs Use of

Unit 2 No. of Hours: 20

A. Methods in Molecular Cloning
* Transformation of DNA: Chemical pethod, Electroporation, G
mctho§ (gene gun), liposome and viral-mediated delivery, Agrobact
analysis: Agarose gel electrophoresis, Southem - and Northem - blotting tec
analysis, SDS-PAGE and Westem blotting. ' -

ene delivery: Microinjection, clectroporation, biolisti:c :
erium - mediated delivery DNA, RNA and Protein
hniques, dot blot, DNA microarray -

B. DNA Amplification and DNA sequencing
PCR: Basics of PCR, Sanger’s method of DNA Sequencing: traditional

shotgun sequencing

and automated sequencing Primer walking and

Unit 3 No. of Hours: 20

tion and Screening of Genomic and ¢cDNA libraries

A. Construc _
ng of libraries: Colony hybridization and colony PCR,

Genomic and cDNA libraries: Preparation and uses, Screeni
Chromosome walking and chromosome jumping

B. Applications of Recombinant DNA Technology . ;
hnology: Products of human therapeutic interest - insulin, hGH, antisense molecules. Bt

Products of recombinant DNA tec
transgenic - cotton, brinjal, Gene therapy, recombinant vaccines, protein engineering and site directed muytagensis

SUGGESTED READING -
1. Brown TA. (2010). Gene Cloning
2. UK. , ;
3. Clark DP and Pazdernik NJ. (2009). Biotechnology: Applying the Genetic Re

Press, USA ‘e -
4. Primrose SB and Twyman RM. (2006). Principles of Gene Manipulation and Genomics, 7th edmon.' Blackwell

Publishing, Oxford, UK. . g
5. Sambrook J and Russell D..(2001). Molecular Cloning-A Laboratory Manual. 3rd edition. Cold §

Laboratory Press _ .
6. Wiley M, Sherwood LM and Woolverton CJ. (2008). Prescott, Harley and Klein

Hill Higher Education
_(2007). Genomes-3. Garland Science Publishers .
B B aw human biology. Blackwell Publishing,

8 Primrosc SB and Twyman RM. (2008). Genomics: Applications in
- Oxford, UK. .

and DNA Analysis. 6th edition. Blackwell Publishing, Oxford,

volution. Elsevier Academic -

pring Harbor

s Microbiology. McGraw
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B.Sc. Microb;
* 0 &l
bmlogy (CBCS PATTERN) - Proposed curriculum

- . Semester-6
OTAL HOURS: éo SEMF.STER -6 (PRACTICALS)
MICI‘RORBIA_L GENETICS e
| 2: . tt,;]pdl;c?h fl:;;:.s & Gradient Plate-Spontancous mutation
- lect of UV on bacterial cells - Lac M
4. Study of Petite mutant " e
- Study survival curve of bacter;
. [ > - : !
g- Isolation of Plasmid DNAcfr;?:: I:Etf::lih e o vimyler (Y e
- I[))cm.onstralfon of Bacterial Conjugation '
- Utmonstration of bactenial transformation and transduction

oc

. Demonstration of AMES test

MEDICAL MICROBIOLOGY ( : '
- 9. Identify bacteria (any three of E. coli, Enterobacter, Proteus, Salmonella, Pseudomonas, Staphylococcus, Bacillus)

using laboratory strains on the basis of cultural, morphological and biochemical characteristics: IMViC, TSI,

nitrate reduction, urease production and catalase tests ;
10. Study of composition and use of important differential media for identification of bacteria: EMB Agar,

McConkey agar, Mannitol salt agar, Deoxycholate citrate agar, TCBS
11. Study of bactenal flora of skin by swab method

12. Perform antibacterial sensitivity by Kirby-Bauer method
13. Determination of minimal inhibitory concentration (MIC) of an antibiotic.
14. Study symptoms of the diseases with the help of photographs: Polio, anthrax, herpes, chicken pox, HPV warts,

. - AIDS (candidiasis), dermatomycoses (ring worms) ~Poster Presentation
INDUSTRIAL MICROBIOLOGY ¥

15. Microbial fermentations for the production and estimation (qualitative and quantitative) of: Ethanol & Amyla.ée

16. Sterility testing
17. Antibiogram

18. Bicassay. p . :
19. visit to any educational institute/industry to see an industrial fermenter, and other downstream processing

operations. (Submission of visit Report)
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B.Sc. Microbiology (CBCS PATTERN) - Proposed curriculum

Semester-6
MB-ES-601: BIOINFORMATICS .
HEORY
TOTAL HOURS: 60 a : CREDITS: 2
Unit 1 ' No. of Hours: 15

A. Introduction to Bioinformatics ,Aim, Tools, & Scope of Bioinformatics, Areca of Bioinformatics,

B. Iqtrodyctinn to Bioinformatics and Biological Databases
Biological databases - nucleic acid, genome, protein sequence and structure, genc expression databases, Database of

metabolic pathways, Mode of data storagg - File formats - FASTA, Genbank and Uniprot, Data submission & retricval from
NCBI, EMBL, DDBJ, Uniprot, PDB
Unit 2 . _ No. of Hours: 15
- A. Sequence Alignments, ,
Local and Global Sequence alignment, pairwise and multiple sequence alignment. phylogenctic analysis using
clustalW. _ _ ; ,
B. Protein Structure Predictions : Hierarchy of protein structure - primary, secondary and tertiary structurcs,
modeling Structural Classes, Motifs, F olds and Domains Protein structure prediction in presence and absence
of structure template Energy minimizations and evaluation by Ramachandran plot Protein structure and

rational drug design

SUGGESTED READING - . ; _ o
Saxena Sanjay (2003) A First Course in Computers, Vlkz_ls Publishing House o .
Pradeep and Sinha Preeti (2007) Foundations of Computing, 4!_]1 (;t_i., BPB Publlcat_lons X
Lesk M.A.(2008) Introduction to Bioinformatics . Oxford Publication, 3rd lntematlclmal‘ Student Edl_uon _
Rastogi S.C., Mendiratta N. and Rastogi P. (2007) Bioinformatics: methods and applications, genomics, protcomics
and drug discovery, 2nd ed. Prentice Hall India Publication _
5 Primrose and Twyman (2003) Principles of Genome Analysi

55 15

s & Genomics. Blackwell
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