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MDSU/Syllabus/M . Sc. Microbiology /7 3
Name of the Program of Study: M.Se. Microbiology

!.  Programme Duration:

. Minimum | semester for PG Cenificate in Basic Microbiolopy

b, Minimum 2 semesters for PG Diploma in Microb: slopy

¢ Mininmm 3 semesters for PG Piploma in Applied Migrobiology

d. Minimum - Semesters for M.Sc. in Microbiolopy

2. Minimum Eligibility Conditions: 13 Sc./I3.Sc. (Hons}B.Sc. B.Ed. in any
disciphne of biolopy or B.5c. (Ag) with min. 50% marks

3. Relnxation in Minimum Qualifving Marks for the SC. ST and Persons willy

Disabilities Calegories; 3%,

4. Crileria for Sclection of Students for Admission: werit sl as per (he rules in

Prospectus

5. Credit Requirements: '

2. A nunimum ol 8G credits are 1o be completed by the student, 30% (24
credits) ol which will be elective including a minimum of 12 credits ( 15%4)
from other pragrams of studics (Minimum 9 Torm a single program of
study other than M.Sc. Microbiolopy) and 70% (36 credits) being core
courses. Core courses include 4 [ credits of Foundation COuUrses
(Compulsory and elective), OF the remaining 52 core credits. one short
lermz projeet (3P) will have (o be done in each of the first three scmesters,
ind one long lerm project work/dissertation (10 credils) in the fourth
semester,

b.  The maximum number of eredits that a studenl may cam in a Semesler
shall nol exceed 36 hours of leaching. and he/she shall be required Lo

. reguster for such nember of courses accordingly.
6. Conditions for the Award of Degree/Diploma/Certificate:
6.1 In case a student admitied o the Programme opts oul of the Programine afier
successful completion of minimum
20 credits of Semester 1, he/she will be awarded PG Centificate in Basic
Microbivlogy
40 credits of Seinesters I and 11 he/she will be awarded PG Diplomain Advanced
Microbiolopy |
G0 credits of Semesters |. [Tand I1L he/she will be awarded Advanced PG Diploma
in Applicd Microbislogy :
8¢ credils of Semesiers 1. 1, 11 and [V, he/she will be awarded M.Se. in
Microbiology
6.2 Studenlts opting out with the PG Cerlificate/PG Dipioma/Advanced PG Dipioma
may be permilled Lo pet lateral entry into the Programme within a period of maximuem
Lo years lo complete their Master’s Degree,
6.3 There is a provision of Certificate of specialization or skills learnt which would
be given away (0 a student by the Dean PG Studics for the University teaching
depariments (UTDs) on the recommendation of the Council of the Department of

Microbiology, if a minimum ol 9 credits have been.completed by the student in a
specific skill or field of specialization.

Courses offered in M.Sc. Microbiolopy
Foundation Courscs

Department of Micrabiology offers following Foundation Courscs, all of which are
cleclive:

FOO 421 Microorganisms and Heal(h (11.) {1hfweek)
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FOQO 422 Hygicene (1L) (Lhiweek)

GO 423 Scieniilic Writing { 1L) { 1h/week) :

These courses will be available in all semesters. however Uiey will be olTered on the
basis ol availabilily of Tree 1ime with the feuly.

Semister | ~

Corc Courses: (12L +4P = 24H)

MIC 4015k. Essentials of Microbiology (31.) (3hfweck)
MIC 402, Diversity of Prokaryoles (31.) (3l/weck)

MIC 403, Biochemistry (L) (h/week)

MIC 404. Molecular Biology 1 (2L) (2h/week)

MJC 405 S Sk. Short term Project (I P) {3hv/week)

MIC 406 Sk. Microbiological Techniques (3P} (9h/week)

Elcctive Courses for Semcster 1 and IIT

MIC 421 Sk. Biochemistry & Molecular Biolopy (2P) {6h/week)

MIC 422, Diversily of Cukaryatic Microorganisms (41.) (Ah/week)

MIC 423 Medical Microbiology (4L} (4h/week)

MIC 424 Sk. Virology (2L) (2Zh/week) _ 1

MIC 430 Sk Microbiology of wastes and Waste Remediation (31.) (3hfweek)

MIC 431 Sk Industrial Microbiolugy (4L) (4h/week)

- MIC 432 Sk Geomicrobiolopy & Agricullural Microbiolopy (AL + 2P) (10h/veck)
MIC 433 Energy and Alternative Enerpy (L) (1 /week)

A sludent has to opt courses of minimum 20 ¢redits in this semester, if &/he drops
afier successtul completion of minimum 20 credits in 1% semester s/he will be awarded
PG Centificate in Basic Microbiology ‘

Semester 11

Core Courses: (10L+ 4P = 22h)

MIC 407 Micrabial Physiology & Development (4L) (Pre-requisite: wWIC 403) (ah/.
week

MIC E:'flﬂﬂ Molecular Biclogy I1 (Pre requisite: MIC 404) (21,3 {24 week)

MIC 409 Microbinl Ecolopy & Biclogy of Extremes (41.) (3héweek)

MIC 410 S Sk, Short term Project (11°) (3h/weck)

MIC 411 Sk Physiology and Ecolegy (3P) {(9h/sweek)

Elective Courses for Semesters 11 & IV

MIC 425 Immunology (4L) (dhiweek)

MIC 426 Sk Bioprocess Engincering (4L + 2P) (10h/week)

MIC 427 Sk Biolue! & Biocnergy (31.4+2P) (Sh/weck)

MIC 423 Sk Food Micrabiology (3L + 2P) {Oh/weck)

MIC 429 Sk Enzymalepy (Pre-requisite; MIC.403) (3L) (3h/week)

MIL 434 Sk Bionformalics (Pre-requisite MIC 404, 408) (1= 4hv/week)
MIC 435 Biostatistics & Compulational Diology (41.) (4h/weck)

A sludent as Lo opt courses of minimum 20 credits in this semester. 11 s’he drops
aller successful compleljion of minimum 40 credits by the cnd of Semester 11, s/he
will be awarded PG Diploma in Microbiology. '

Semester HI |

Core Courses: (§L+4P = 20h)

MIC 412 Sk Synthetic Biology (4L) (4h/week)
MI1C 413 Microbial Genetics {(4L) (4h/week)
MIC 414 S Sk Short term Project { 1P)

MIDSUZSyHabis/A.Se, My romoloey /3

PO S SR Applicd Microbioto:ss & Noteoniar Biology (31) (4nfuek)

Elective Cowrses for Semeseer boandd 1T

tAC 120 8K Biochemistry & Molecular Biology (217) (hiweek)

MIC 22 Ddiversite of Bokan otie Microoreanisms (AL (dhaweek)

AR AZ23 Aledignd Microbinlogy C11) {dhv/veck)

MIC A2 Sk, Virology (21.) (20w cek)-

MICT 430 Sk Microhiology of wastes and Waste Reuediation (GL el

MIC 431 8K Industrial Micrabialopy (413 {(thAveck)

ML 132 Sk Geomicrobiolopy & Agriculiural Microbiclogy (4L 4 212} (] Ohiweek)
MIC 433 Energy und Alternative Energy (11.) (Lhiweek)

A student has 1o opt courses of minimum 20 crgdits in this semester. I s/he drops
afier suceessful completion of minimum 60 eredits by the end ol Semeater 1, s/
will be awarded Advanced PG Diploma in Applied Microbiology.

memester 1V

Core Conrse: (10P= 251 warkload and 10k teaching load)
“HC S00L Sk Project Work /Disseration (10 *= 25N per week)

Llective Courses for Semesters H & 1V

NVIC 425 Immuonology (ALY (Thaweek)

MIC 126 Sk Bioprocess Fnginesring (L + 2P) (10 'week)

MIC 127 Sk Bioluel & Bioenerpy (31.42P} (9h/week)

MIC 928 Sk Foodl Microbiclogy (3L + 21) (9hiweek)

MIC 429 Bk Enzymology (Pre-requisite: MIC J03) (3L (3h/week)

MIC 434 Sk Bionfomutics (Pre-requisite MIC 104, 448) (d1.= dhiweek:
MIC 435 Biostatistics & Computational Biclogy (4L} (4h/weck)

A stutlent has o opl courses of minimum 20 credits in this semester. Sue caslul
completion of minimum 80 eredits on compietion of Semester [V will earmn stident
the depree of Master of Science in Microbiolopy.
Certificate of specinlization Tor skills learat -
Any student compleling successllly a set of specified courses will be cligibic ora
Certificate of specialization as depicted below:
Specialization in Biochemistry and Physiology of Microorsanisnis
All of the Tollowinp courses;
MIC 403. Biochemisiry (L)
MIC 421 Sk, Biochemistry & Moleculur Bioiegy (21
MIC 407 Microbial Physiology & Development (41.)
MIC 431 Sk Physiology and Ecolopy (3P)
Specinlization in Microbiology of Extremes
All ot the tollowing courses:
MIC 402, Diversity of Prokaryotes (3L)
MIC 403. Biochemistry {41)
MIC 407 Microbial Physiology & Development (4L)
MIC <122, Diversity of Eukaryotic Microorganisms (4L)
MIC 409 Micrebial Ecolopy & Biology of Extremes (41.)
MIC 411 Sk Physiology and Ecology (3P)
MIC 421 SKk. Biochemisiry & Molecular Bioclogy (2P)
Specialization in Microbial Diversity and Ecology
Courses including MIC 402. Diversily of Prakaryoles {31.) and MIC 409 Microbial
Ecolagy & Biology of Extremes (4L) with minimum 9 eredits from the follewing:
MIC 422, Diversity of Fubarvetic Micraorpanisms (41.)
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MIC 424 Sk Virology (21.)

MIC 432 Sk Geomicrobiology & Agricultural Microbielogy 1. + 217)

MIC <111 Sk Physiology and Leelogy {3P)

Specialization :n Molecular Biology

Minimum 9 --adits from (he lotlowing:

MIC 421 Sk. - wiochemistry & Molecular Biology (217

MIC 25 Imuaunolopy {41

MIC 434 SK Bionformarics (:4IL)

MIC 415 Bk Applied Microbiology & Melecular I350lopy (3P

specialization in Environmental Microbiology & Biatechnolog,

Courses including MIC 430 Sk Micrebiolopy al’ Wasles and Wasle Remediation
(3L) with minintum 9 credits from the following:

MIC 433 Energy and Altlemative Energy (11.)

MIC 432 Sk Geomicrobialogy & Agricultural Microbiology (41, + 21"

MIC 426 Sk Bioprocess Iingineering (4L + 2P)

MIC 427 Sk Biofuel & Bioenergy (3L+21%)

MIC 435 Biostatistics & Compultational Biology (41.)

Specialization in Industrial Microbiolopy & Biotechnology

MIC 426 Sk Bioprocess Engincering (4L + 2P} and minimum 5 credits of the
followinp:

MIC 431 SK Industrial Microbiology (41.)

MIC 429 Sk Enzymology (Pre-requisite: MIC 403} (3L)

MIC 435 Biostatistics & Computalional Biology (41.)

MIC 427 Sk Biofuel & Biocncrpy {3L+21

MIC 428 Sk Food Microbiology (3L + 2P)

MIC 430G Sk Microbiology of wastes and Waste Remediation (31.)

Specialization in Biofuel & Bioencrgy

Coursces including MIC 433 Encrgy and Alternative Energy (11.}. MIC 427 Sk Biolucl
& Bioenergy (3L+2P) with minimum onc of the following:

MIC 426 Sk Bioprocess Engincering (4L + 2P)

MIC 435 Biostalislics & Computalional Biclogy (4L)

Specinlization in Medical Microbiology

MIC 423 Medical Microbiology (4L) with minimum 6 credits rom the following:
MIC 424 Sk. Virolopy (2L)

MIC 325 Immunalogy (41.) el

MIC 433 Biostatistics & Compulational Diology (4Ly

Detailed course outline ol Courses offered at the Department of Micrebiology

for PG Studenis

Faundation Courses
FQO 421 Microorganisms and Health (1L) (1 hfweek)

Section A (4 L)
What is life? Where can life exist? Limits of Life on carth. lavisible life.
Microorgonisms, what are they? Types of Microorganisms, Where do they live? What
do they do? Microorganisms and man, The friends and foes,

Section B (6L)
Human micrebiome, Prevenling infectious diseases. New crop of diseases,
Legionnaires disease, A1DS, Swine Flu, Bird Flu, SARS, MERS, Lbola, Zica, West
Nile Virus

Section C {5L)
Germs and terror. Prevention of infections. Yaccines and vaceine schedules, Retum

N LSy labusMNi Se, Mol iy f g

Uy aeie! Lo AntibinDic rosistnee

FOQ 422 [Dygicne (1) (Thiweek)
Sceclion A (31)
ilyziene and s requirement. Persons! hypicne, Hand, [ead, Oral hvoeione, Mleep
Iy picne,
Seetion B (41.)

Hygiene at livme, Kitchen and Food industry hygiene, restaurant, food paclours, s
strect food, Workplace hypicne, ygiene during travel, at holel and oflice. hospiial
Scction C (8L)

FFood contimination and spoilage. food poisoning., food preservition. Soiiaiiog o
hygiene in GNP Aleohol. Elects olaleeho! consumption on hunian Do e oL lety

FFOO 423 Scientific Writing {1L) (Ihfweck)

Section A (5L}
What 1s roescarch? What is Science? Research Design. s : acnee juad
scientific writing. Plagiariso. Biocihics. Choosig @, obiem, Preparing a 1l 16
look tor answers. Writing funding proposals. Presenting results: Tubabion
Ciraphs

Section B {(5L)
Journals aid their types. Seientific paper, Wriling title, Avstraet, Inttoduc, i,
Matcriul and Methods. Writing Results imd Discussion. Acknowledpemns,
Citing references. Preparing tables and illustrations. Applying pateats

Seetion C (7L)
Submission and review of paper.
Writing a review paper, Conlerence report. Book review and Thesis,
Low 1o present o paper arally. Preparing a poster. Research at Microbiology

Deparunent of MDS University Ajpner

CORE COURSES
Semester | .
MEC 401 Sk Kssentials of Microbisloey 131)) (3i/weel,)
Seclion A (161)

History und scope of Microbiology. Pros. covaes, bal ovates,
Archacbacleniaand eubavreria, Morphology and ulireitucture of bacteri: Seecialized
components o inicreorpanizms and their structure and function. shapes and
wrangement of bacterie, Observing micreorganisms: I'rinciples and use ol microscope.
Bright ficld, Dark ficld, Mhase contrast, (luoreseénce, interlerence, Confacal. Atantic
Force and Electron microscopes. Stains and slalning technigues.

Secction B (15L)

Ascplic techniques: Principles and methods of Sierilization and
Disinfection. Disinfectants and their mode of action. Antibiolics, their classification
and mode of aclion. Isolalion and purification of microorganisms. Environmental
nnd nutritional requirements. Culture Mediom and its types. Cultivation ol bacteria,
Nulritional types.

Growth and its kinetics. growih yields, Cell Division Asynclironous,
synchronous, balch and continuous coliures, sicady slate growth and continuouvs
growth. Mainfenance and preservation of pure cultures, Méasurement al'growith and
factors alitcling growth. Enumeration of MICraorganisms, i sirn studies, sampling,
isolation lechninues and determination of biomass and growtf. ;
Biahizar!s: Conwvept of biohazards wilh cases hghlighting importance, Biozafely-
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Principles und measures,
Section C (14L.)

Basis of classilication ol bucteria. Phylogenelic and phenctic approachcs,
Chemataxonomy, Genctic and melecular methods: G+C ratio, Nucleic acid
hybridization. DNA-DNA and DNA-RNA hybridization. PCR-method und
application. 168, 238 rRNA and IGS sequencing, RFLE, RAPD, STRR & LTRE.L
REEP -PCR based DNA finger printing metheds. Numerical tixonomy and Polvphusic
approach in laxanomy. Majer groups ol bacteria according (o Berpey's Manual of

- Systematic Bacleriology.

Text Books:

1. 5alle A.J. Principles of Bacteriolopy.

2. Brock T.D., Madigan M.T. Biology ol microorganisms. Prentice Hall,

3. Pelczar M.),, Chan E.C.S., Kreig N.R. Microbiology. McGraw Hill. |

4. Stamier RY, Ingraham J.L.. Wheelis M_L., Painter P.R. 1999, General Microbiology.
MacMillan Education Lid., London. e

5. Schlegel. General Microbiology, Cambridge University Press, Cambridge.

6. Prescott. Microbiolopy

7. Priest. Baclerial Taxonomy

Relerences:

I. Bergey’s Manual of Delerminative Bacteriology. %e _

2. Bergey's Manual of Systematic Bacleriolopy (2/) P.H.A. Sneath, N.S. Mair, .M'
Elizabeth (cds). : ‘
3. Balows A., Thuper A.G, Dworkin M.. Harder W., Schlcifer K. 1991, The
Frokaryates. Spriger-Veriag,

4. Birge E.A. 1992, Modem Microbiology. Wm, C. RBrawn. Oxlord.

5. Gunsales [.C., Stanier R.Y. The Bacleria, Vol. 1, [1, 1I1. Academic Press.

6. Joklik W.K., Zinsscrs. Microbiology. Mc Graw Hill.

Websites

I. Life in a drop ol waler. http://www. youtube. com/waleh?v=_e¢pBK2t0Yeo

2. Microbes in the News. hup://cammiechlab.msu_eduw/SITES/dlc-me/news/news himl

3. Society for Microbiology Fducation resources. ht:n:ffxn.w.xﬂ.nrr.sgm.ac.ukfcnh:ducalinn{

resources/index.cim :

4. Society for Microbiology hup:/www.sgm.ac.uk/ An extensive list of links to
microbiology resources including professional societies, publications, and online
malterials.

3. American Socicly for Microbiotogy LABORATORY PROTOCOLS htip://
www.microbelibrary.org/aboul/5 |

6. Amcrican Society for Microbialpgy huip://www.asmeue. orp/

7. MicrobeWorld hiip://www,mierobeworld.arp/ MicrobeWorld is a division of ASM
with a dedicated team that scours the intemner finding cvery new microbiology report
daily,

8. hﬁccl the Scicntist with Carl Zimmer, Carl Zimmer interviews micrebiologists
aboul their research in some of Lhe holtest and most exciting areus of research loday.
hutp:/rwww.microbeworld.orp/ :
index.phpoption=com_content&view=calepory&lzyout=bloe& id=37& Il mid=155
9. Small Things Censidercd hip://schacchicr.asmblog org/

10. Twisted Bacteria: hitps://twilter.com/twistedbacleria  blog wrillen by César
Sdnchez, a scientist tumed edilor. César was the editor for Trends in Mjcruhiqlqu
prior 1o writing full-time on his own site. On his biog you can (ind new information
in the field of microbiclogy.
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MIC 402, Diversity of Prokaryeles (3L) (3hAweek)

Seclion A Archaea and Chemonulotrophs
Archaca-introduction. Characieristics ol important genera ol Mellinogens. Extreme
hilophiles, and Thermoacidophiles. Gram negative cubacteria. Characteristics of
Importanl generi ol Chemoaultotrophs.

Scction B Gram nepative Eubacteria
Charucteristics of imiportant genera of I*hotosynthetic eubacterta. Mycobacteria and
other gliding bacteria. Enteric group and related cubacterin, Gram nepative anacrobic
bacteria. Prosthecate and stalked cubiicieria, Bedeliovibrin, Spiracahctes. Rickettsia
Chlamycias. Myxobacteria,
Section B Gram positive Bacteria and Mollicutes
Characteristies of imporiant zenera of Unicellular cndospore fomming cubacierii.
Gram positive lermentative cubacteria, Aclinomyceles did relaled cubacteria,
wollicutes. Methophilic eubacteria, ‘
Text Bools
L. Stamier RY. Ingraham J.1.., Wheelis M.L.. Painter P.R. 1999 General Microbiolopy.
MacMillan Education Lid.. London.
2. dehlegel. General Microbiolooy. Cambridge University Press, Cambridge,
3. Prescatl. Microbiology
4. Joklik W.K., Zinssers. Microbiology. Mc Graw Hill,
3 Alan T, Bull. Microbial Diversity and Bioprospeciing, ASM press. Washinpton, D.C
Reference Books
I. Bergey's Manual of Determinative Baclerialogy. /¢
2. Bergey's Manual pf Syslemalic Bacleriology (2/¢) P.HL.A. Sncath, N.S. Mair, M.
Llizabeth {eds).
3. Balows A.. Thuper A.G., Dworkin M.. Harder W.. Schicifer K. 1991, The
Prokaryoles. Springer-Verlag, )
1. Gunsales L.C., Stanicr R.Y. The Bacteria. Vol. 1. 1] cAcademic Press.
MIC 403 Biochemistry (41) hiweek)
Section A [nstrumentation nnd Carbohydrates
Defnition and characicristics of life. Composition of living maiter-Ceilular
environment. Waler, U1s struclure and propertics. Physiclogical buflers. pllI. pH
indicators. Redox polential and redox indicators. Solutions and other conceps.
Insirumentation: Centrifugation, Colorimelry, Photomelry, Nephelomelry,
Yis, UV-Vis and IR Speclroscopy, Flame photametry. Electrophoresis.
Chromalography: PC, TLC, Column chromatography, GC and HPLC.,
Biomolecules: Siructure, [unction, diversitly and distribution.
Carbohvdrates: Definition, Mono-Di-Tri-Poly-saccharides. Sugars and dheir
derivalives. Struclure, occurrence and biological importance of polysaccharide viz,
cellulvse, agar agar, alginic acid, aggrose. carragenan, pecting, sialic acid, blood
group polysaccharides, chitin, bacterial cell wall polysaccharides.
Section B Lipids
Lipids: Definition and classificalion. Classification and nomenclalure of’
Fally acids, Syslemalic nomenclature und classes ol glycerides: MAG, DAG, TG:
Phospholipids: PA. PG, PE, PS. LPC. P] and plasmalegens; Sphingolipids,
Sphingosine, Ceramide, sphingomyelin, glycolipids, cerebrosides, pangliosdics, sialic
acids. Propertics and functions of phospholipids und prostaglandins, Classes and
stnzcture. Chemistry of sierols, bile acids, sleroid hormanes, plani sierol, ergosterol.
stigmasterol, chalesterol, plucocrticoid, mineralocorticoids, Lipoproteins-

classification, composition and impertance. Role of lipid in cellular architccture and
function,
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Scetion C Prateing, Nucleig acids and other Bionualoeules

Steuetwral feawres, nomenclatore, elassification and cherfisiy ol proleins,
Amino acids: Classification, structure and properties. Enzymes as biocatalysts.
Enzyme classifcation. Specificity. Active site, Unit activity. [sozymes, Enzyme
kinetics. Michaclis-Menien equation for simple cnzymes.

Nucleie acids: Importance and general composition. Purine and pyrimidine
bases. Tautomefric lorms ol bases. Structire of nuclcosides and nucleotides,
Deoxynucleotides, eyclic nucleotides and polynucelotides. Watson and Crick maodel
of DNA. Types of DNA and RNA. Peplidoglycans. Vitamins ind hormones.

Text Books:

1. Sirver L, 2004 Biochemistry 5¢/e. W.EL Freeman. New York,

2. Zubey GL.. Parson W. W, and Vance D.E. 1994, Principles of Biochiemistey, Wi,
C. Brwon, Oxford.

3. Lehninger 2000, -Principles ol Biachemistry. 3/e. Melson and Cox (Worlh) Pub.
4. Harper's Binchemistry 1999, Mc Graw Hill,

MIC 404. Molecular Biology | {Z21.) (2h/week)
Section A Nucleic acids
Experimental evidence (or nucleic acids as genetic information carriers. DNA and
[UNA strueture and function, forces that stabilize nucleic acids, Structural variants of
DNA and RNA. Orpanization ol aucleic acids in prokaryotes and cukaryotes. Physical
and chemicat propenies of DNA: Absomlion, Density, Denaturation, Renaluration.
solubility, size (ractionation. IDNA topology. Topoisomerases and their role m
mainlaining DNA 1opology
Section B DNA replication
Dilferent modes of IDNA replication, Siructure ol prokaryolic DNA palymerase in
comparison with cukaryatic polymerases, DNA replication mechanism, Asymmetric
and dimeric nature of DNA pelymerase 111 and simullancous synthesis of leading
and lapeing sirands. Leading strand synthesis, Lagging steand synthests. events laking
place at the replication fork. Termination of replicalion and segregahon ol daughter
molecules, Replication of linear genomes, mitochondrial DNA. Retroviruses and
their unique mode of DNA synrhesis. Inhibitors of DNA replicetion (hlockin:-
precursor synthesis, nucleotide potymerization, alteiing DNA siructire)
Section C Gene Expression

Structurpl features of RNA (TRNA, iRNA and mRMA) wad selnia v, o 0 flon.
Initiator and clongator closs of (RNA, ribosome bundit:p sie oo it - and
corrcsponding site an TRNA, peplidyliransferce activil, ¢i 23 5 BNAL T Lescoplan:
general principles, basic apparalus, types of RNA polymeraaes.

Steps lor ranscription: Initiation, elongatien and lermination, mhnbiors ol RINA
synthesis. Polycistronic and monocistronic RNAS. Matwration and processing ol RNA:
Melthylation, cutling and trimming of rRNA, capping polyadenstation and spheing
of mRNA. culting and modification of tRNA. mRNA turnaver mechanism. RNAI
Catalyiic RNA. Group ] and group 1! intron splicing. RNase P

Books:

Genes VIL Lewin (Oxford University Press) 2000
E.coli and Salmonella, Cellular and molecular biology. 2™ cdition. Neidhar ¢ al,,
1996 ASM Press. -

Molecular Cell Biology. Lodish, Berk, Zippursky (W l'recmany

Matsudaira, Ballimore, Damcll .—_!u- edition 2000

MIC 405 S Sk. Short term Project (19) {3h/waeeli;
Students will be given basic experimental work 1o achicye specific 200 b 38 o

MDSU/Syllabus/M.Se. Microbiology /1 |

acquaint iimdher with the handling of microorginisms.

| MIC 406 Sk. dMicrobiological Technigues (3P) (Yhiweek)
Experiments based on MIC 401, 402 und 422

Semester 11

MIC 407 Microbial Physiolopy & Development (41.) (4h/week)
_ Section A Microbial Development and Bioenergetics
Cell wall and membrane chemisiry in bacteria, algae and (ungi. Peplidoglycan.
!3iﬂ|m!ynu:r5 as cell componems. Cell division. Synthesis ol cell wall and its regulation
In bacteria. Transporl in cells. Cell-cell signaling mechanisms. Quorum scusing: A
and C signaling system, Microbial develepment. Sporulation and morphogencsis.
Hyphae versus yeast forms and their significance. Multicellular oreanization of
selected microbes. dormancy, )
Biocnergetics: Basic aspects: entropy. enthalpy. bonding energy. Phosphorylation.
Flow nfenergy through bivsphere, Stralegy ol energy production in the cell, oxidation
—teduction reactions, coupled reactions and group transfer, ATP produetion. Struciural
teatures of biomembrancs, Transport. free energy and spontaneity of reaction. G, G
G’ :n?d cquilibrium. Strategics of melubolisin. Microbial melaholism and fueling
reactions,
Section B Catabolism
~ Catabolic prineiples and breakdown ol carbohydrates. Lipids. proteins and
nucicic acids. Respiratory metabolism- Embden Mayer Hoi¥ pathway, Entner
Doudorafl puthway. Glyoxylate pathway. Kreb's cycle, Oxidative and substrale level
phosphorylation. Reverse TCA cyele, Gluconeogenesis. Pasteur effect. Fermentation
of carbehydrates. Flomo- and hclerolactic fermentations. ETC- Electron carriers.
Arlilicial electron donors. Inhibitors, Uncouplers.
Section C Anabolism
Carbohydrates-anabolism, autotrophy, oxyperic and anoxygenic photosynthesis.
Autoirophic generilion of ATF. Fixalion of carbon di oxide. Calvin cycle. C3, C4
pathway, Chemolithetrophy-Sulfur, iron, hydrogen. nitropen oxidations,
Mullm:mgcm:sis. Luminiscence. Brief account of photosynthetic and accessory
pigments-chlorophyll. bacteriochlorophyll, rhodopsin, carolenoids,
phycobilliproteins. Assimilation ol nitregen, dinitrogen, nitrate nilrogen, ammonia,
s_',{mhus:is of major amine acids. Polyamines. Synihesis of polysaccharides.
Biosynihesis of amino acids, fatty acids 2nd nucleotide bases.
Text Books:
1. Caldwell, DR 1995. Microbial physiology and metabolism. Brown Pub.
2. Mout AG & Toster JW 1999. Micrabial Physiology. Wiley
3. Stanmer RY, Ingraham 1L and Wheelis, ML apd Painter PR 1986. General
Microbiology. Mac Millan Education 1.td., London
4. Brun Y V, and Shimkets LJ 2000. Prokaryotic development, ASM Press,
MIC 408 Molecular Biolegy IT (Pre requisite: MIC 404) (2L} (2/weck)
Scetion A Regulalion of gene expression
Cnrlurul of transcription by interaction between RNA polymerases and promoter
reglons. usc of allernate sigma factors, Operon concept, constitutive/ induced,
negatvely/ positively controlled, catabolile repression, inducers, FEPressors ind
corepressers. Negative regulation- £ coli fuc operon: Positive regulation: £, colf
ara operon, Regulation by attenuation- Aiv and trpoperons; Antitermination- N prolein
and it sites in Regulmory circuits: SOS regulon, stringent response and repulation

by small molecules such as ppGpp and cAMP, antisense RNA, hear shock response.
regulation of rRNA and IRNA synthesis.
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Section B Genelie cade and Transiation
Origin of the genctic code, Evolution of the genetic code, General leatures and
characters of the penetic code, Why is the code universal?
Review of RNA Iypes and functions, Structure ol the ribosome. Pre-initiation,
Initiation of translation, mechanism ol action of aminoicyl IRNA synthetase, ilenlity
clements, Factars involved in initiation. Chain elongaion, elongation tactors and
their regeneration, Termination af translation. Polyribosomes, coupled transcriplion
and transiation. Regulation of translalion, Rales and energetics ol transtation, Post
.iranscriptional medificatien of proteins, Translational inhibition. synthesis vl exported
protein on membrane bound ribosomes. Signal hypothesis, In vitro transeription and
iranslational systéms. -
Section C Recombination
Homologous/ general and non homelogous/ illegitimate recombinalion, Holiday
modecl, single sirand invasion, and double strand break model of recombination, Site
specific, replicative, nenreplicative. reciprocal. nonreciprecal recombination. Enzyimes
required for recombination in £ cofi, other recombination systems: FL/PRT and
Cre/l.ox recombination. Genetic inalysis using recombination. Advantages ol genetic
recombinaticn,
Reference Books:
1. Lewin Genes VI {Oxlord University Press) 2000
2, E.coli and Salmonella, Cellular and molecular hiology. 2™ edition.
3. Neidhart ¢ al., 1996 ASM Press.
4. Lodish. Berk, Zippursky Molecular Cell Biology. {WEI Freeman)
5. Matsudaira, Baltimore, Darncll 4% edition 2000
MIC 409 Microbial Ecology & Biolopy of Exiremes (4L} (:4hfweck)
. Seclion A Microbial Diversity
Diversity of microorganisms. Conventional and molecular methads of
studving microbial diversity. TGGE, DGGE, Measures of diversily. Species richness
versus Diversity Index. Unculturable and cultwrable bacteria.
Ecolegical principles: Distribution, Abundance, Frequency, lZcological
Niche and guild. Substrale groups and nutritional sirategies. Resource partilioning
and successions. Biomonitoring. Ecological indicators and Biomarkers.
Biomagnification. Pollulion and 115 indicalors.
Scation B & Interactions Extremophiles
Abiolic-abiolic and abiotic-bigiic interactions. Symbiosis of bacleria-
prolozoa. algue- invericbrales, Bactleria -plants. insect endosymbionls. Rumen
micrabiclogy. Theory of Endosymbiogencsis, Parasitism, mulualism, competition,
Stress and strain. Constant and fluctuating stress. Strategics 1o survive stress. Density
dependent and density independent stresses. Life stratepics: - and K- selection.
Stresses in arid soils and rocks. Microbiology el exireme environments, Extremephiles
and their types. Mechanisms and adaplations in acidophilic. alkalephilic, barophilic,
osmophilic and oligolrophic organisms.
ection C Desert Microbiotn and ils survivil
; Microblal diversity of hot and cold deserts. Desert varnish, rhizesheatl,
cryplobiotic crust. Rack crusts. Epilithic, endolithic and hypolithic microbiota,
Bictechnological polential of desert microorpanisms. [ypersaline cnvironments, their
microbial diversity. Saline playas of Rajasthan and their microbial diversity.
Phystological and molecular mechanisms to olerate desiccation, salt stress, cold,
heal and radiations. Applications of extremophiles.
Text Books:
1. Johri BN, 2000. Extremopbhiles, Springer Verlag, New York.
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2 Yunagita, Natural Microbia! Communities.
3. Odam .. Basic Leolops
A. Cowld 12, 199%, Microbial diversity,
MMIC 310 5 Sk, Short term Project (1P) (3h/week)

Stuclents wrll be given basic eaperimental work 1o achieve specitic gonl so s 10
acquaint im/her with the handling al’ microorginisms. )

‘ MIC 411 Sk Physiolopy and Ecology (3P) (9h/week)
Experiments based on MI1C 407 & 409

Scmester 111

M1C 412 Sk Synthetic Biology (4L) (4h/week)

Seclion A
DNA sequencing: Maxam Gilberl methed. Sanger’s sequencing. aulomaied
sequencing, High throughpuit-sequencing technolopies. Essential enzymes used in
Gienelic enginecring. Restriction nucleases: endo and exonucleases, DNA lioase:
Properties and specilicity, S1 nuclease, BAL 31 noclease. IDNA pulwnm?as:c.
polynucleatide kinase, DNase, RNause, melhylase, phosphatase, Reverse lrEIIl-EC!'J'p[EHE.
115 activity and mode of aclion.
Melhods ol nucleic acid. delection, Palymerase chain reaction (PCRY and its
applicalions, Variaions in PCR and their applications. Methods of nucleic acid
h?'bridizmiun. PProbe and 1argel scquences. Nueleic acid imutagenesis in vive and in
ifrer.

Section B
[solalien and purification of nucleic acid (genomic/plasmid DNA and RNAD
Quantilicalion and sterage ol nucleic acids, Genomic IPNA libraries: Procedures (or
Partzal, Representative, Enriched, Large-insert DNA librarics. Hall-arm clonine,
cDNA libranes: Prominent Adapters/Linkers based directivnal ¢loning. )
Cloning strategics: Vector preparation and diverse cloningstralegics viz. blunt end
cloning. directional cloning, TA-cloninpol PCR products, linkers and adaptors based
cloning Methudologics. Clening vectors: Plasmids, Lambda phages, single stranded
DN Avectors (M 13, Id, 11):Cosmids, Phasmtds and Phagemids, Fosmids. YACS.BACS.
PACs. Plant Transformation vectors: Introduction o T, R plasmids and BIBACs.
lixpresston Vectors for high level protein expression C

Section C
Gene transfer techniques: biological methods, Gene transler techniques: chiemica)
methods. Gene ransker techniques: physical or mechanical methods, Agrobacteritm-
medialed gene ransler in plants, Chloroplast transformation.
Selection and screening of recombinam (ransformiants: Introduction (o marker and
reporter genes and scleclion stratepics, Labeling and delection of nucleic acid
sequences: End-Labelling (37- and 37), Random priming and Nick translation using
radhonctive non-radioactive fabeling technigues. Site Directed Mutagenesis: Cassetie
mulagenests. Primer extension {single primer method), PCR nethods for sile-directed
muligencsis, selection ol mutant peptides by phage/plasiuid display).
Text Books:

1. Maloy et af, 1994, Microbial Genetics, Jones & Dartlett Pub.

2. Dale LW, 1994, Molccular Genelics of Bacteria. Jolhin Wiley & sons
3. Sireips & Yasbin, 1991, Modern Microbial Genetics. Niley Lid.

 0ld & Primrose. 1994, Principles of Gene Manipulution. Blackwell Scientific Pub,
. Sambrose & Russell. 2000. Molecular cloning. 3 volumes. CSH Press 1
. 2000. Gepome Analysis, 4 volumes. CSH Press '

—

s h
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7. Peruski I and Peruski 1997, The intemet and thie new bialogy: Tools for (ienomic
and Molecular Rescarch. (ASM Pross). : :

8. Hunt SP and Liveey R (ED).2000. Funclional genomics: practical approach {OL17),
9. Schena M. DNA microarrays: A practical approach {QUP).

10. Roderic 2. M, Pape, Edward €. Holmes {1998). Molecular LEyvolutiont A
Phylogenctic Approuach, Blackwell publishing. USA.

11. Principles ol Genome Analysis: A Guide o Mapping and Sequencing DNA from
DifTeren. Organisms by 5. B, Primrose {Paperback - Jan 1994)

12. Microoial Genome Methods by Kenneth W Adelph (Hardeover - Qe 28, 1990)
| 3. Genome Mapping and Sequencing by [an Dunham {Hardcover - Sep L. 2003).
14, Brendan Wren (Lditor), Nick Dorrell (2002) Functional Micrabinl Genomies
(Valume 33) (Methods in Microbiology). Academic Press, UK.

MIC 413 Microbial Geneties (4L) (dh/week)
Section A Mulation, Fiasmids & Transposons

Molecular basis ol spontaneous and induced musations, Types of mutalions: point,

rame’shill, lethal, conditional lethal, inversion and deletien, null mulation, reversion
ol mulations, intra and intergenic suppression mutation. Mutalional rates, Mulapens
:physical and chemical mutagenic agents. Mutational selection and screening. Sile
dircered mulagenesis, PCR based mutagenesis,

Types of plasmids and their properties. Plasmid copy number and Incompatibility.
Transposable elemenls: Types and propertics. Mechanism of transposition: rep licative.
nonreplicalive and conservative {ransposition. Phages as transposens,

Seclion B Systems safeguarding DNA and Conjugation

DNA methylation and DNA repair mechanisms - exeision, mismalch, SOS,
photoreactivation, recombination repair and glycoeyclase system.

Basis ol fertility in bacteria. Sclf-transmissable and mabilizable plasmids. Meleeular
mechanism of gene transler by conjugation — genes and profeins involved, Repulation
of pene transler by conjugation. Hir strains. Mapping baclerial genomes using Hir
strains. Chromosomal DNA transfer by plasmids — by inlegrated plasmids. by
chromosome mabilizalion and by creation of prime [actors. Transler systems i gram
posilive bacteria, Ti plasmid transfer system and its application in creating transgenics,

Section C Transformation, Phage Genelics & Trausduclion

Gene ranslar by transformation: Natural transformation and conpelencr. Molecular
basis ol natural transformation — IXNA uplake compelence systems in Gram posilive

and Gram negative bacleria, Regulalion of compelence in 8. subiifis, lmportance ol

natural (ranslformation. Artificially induced competence. Genetic imalysis based on
iransiormation.
T4 virulent phage: structure, life cycle, penetic map and DNA replication. Lamda
(emperale phage: Structure, genetic map, lytic and lysegenic cycle. Lysogenic
repression and phage immunity. Lambda regulon applications of phages in microbial
genelics,
Generalized versus specialized transduction - T4 and lJambda phage, Mapping bucierial
genes by Lransduction. |
Text Books:
\_ Lewin 2000. Genes VI, Oxlord Unjversily Press.
2. I, cofi and Salmeneffa: Cellular and moelecular biolopy. 2/ed.
3. Lodish, Berk, Zippursky. Moleeular Cell Biology. W.H. I'reeman,
5. Malsudaira, Baltimore, Damnell 2000. 4/¢.

MIC 414 S Sk Short term Project {(1P)
Studenls will be given basic experimemal work 1o achieve specilic paal so as 10
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aequamt inm/fher with the handling ol inicroorgimnisms,
BILC 415 Sk Applied Microbiolngy & Moleeular Bivloay (31°) {Yh/week)
Isperiments based oo MIC L2 03,0 423, 425, 030 & 031

Semesier 1y

‘ ¥1C 0L Sk Project Work /Dissertation (10 P)

len eredits {30 hourAweek eachy o workload such as independent individual/croup
wark, obligitory 7 optional work placement: field work: project work/ dissertation.
which will be equivalent o 101, eredits { 1 0hAvechy workload tor the advisorieacher.
Petiils are as belaw:

5. | Coursu Credits (batch | Student
No. limil 10 workload
students) {(h/week)
] Ground work {Review of literature) l 1.5
2 I’lan of wark l 1.5
3 | Conduction ol Experiments 14
4 | Presenlation ol data | 1.5
3 Analvais ol dala 2 2
0 Presenting weekly reports {20 min 1 I
seminars+3min discussion)
7| Reporl Writing ] 1.5
8 Presentation as Seminar (8 min+2 min | [
discussion} and Prescntation as Posler Paper
Y | Popular writing on social/scientilic issues/ | 2 [
awareness/presenling on public phuform
Towal (1-9) 10 23

Content of Elective Courses

Semester T & 111
MIC 421 Sk, Biechemistry & Molecular Biology (2P) (hfweek)
sitfety norms
[[andhing ol instrumenis: pl1 meter, Flame Pholemeter. Colorimeter, Vis and UV-vis
Spectrophotometer, FTIR Spectrometer. Electrophoresis unils, Centriluge. GC. HPLC.
lxperiments o learn techiniques in biochemistry and molecular biology.
MIC 422. Diversily of eukaryolic microorganisms (4L) {4h/week)
Section A Algac
Algac: General characteristics. Classification up (o class level with their distinctive
features. Thallus organization. Nutrition, cultivation and reproduction. Types ol hilk
Iuslarivs. Blooms and wxic algae. Control of algal growth. [mportance ol algac.
Section B Fungpi

_ General features of fungi. Classilicalion up to class level willy their
distinctive fealures. Life eyvele of sclecled fungi (Aspergilius, Peniciliinm, Yuasls).
Nul!'iliﬂn and culuvation of fungi. Structure of fungal cells and prowth. Eflcct of
enviranment on prowih. Prevenlion of fungal growth, Helerothallism, Domuancy
and reproduction in fungi, Spore diversity. Importance of fungi. Dr:nnalnph}'ll:':;.
IXimorphic lungi. Opportunistic [ungal pathogens. Descriplion and classilication of
pathogenic fungi and their laboratory diagnosis,

Seclion C Lichens & Protozoa
Lichens. Biotechnological potential of microalgae — foed — feed —Colourant

-fiiel and broactive compounds. Protozoa: Classilication up Lo class leve] with their






