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Program Code: MIC

Scheme for M.Sc. Microbiology

Note: Students have to opt ane paper from the pool of Ele
Semester and Elective [If of 4" Semester.

the pool of Elective If of 3

rctive 1 of 2"

Abbreviations used:  ESE: End Semester Exam; [A: Internal Assessment
As approved by academic council and executive council meetings

Semester, une pager fiom

: Course . Credit Total it
Semester Subject Name o - -
Code Credit I'otal
L |T|P ESE b Max in |
oo General Micrebiology and

- MICT101 Bacteriology g 3 (1 ]-1 4 0 20 100 |36

MICT102 | Virology 311 |- < 80 20 100 | 36
Phycology, Mycology and Proto-

First MICT 103 Zoology il |- | o 30 20 | ﬂq 36
MICT104 Biochemistry 3t |- 4 80 20 100 36

MICPIOL  |Lab | - |- |2 2 100 - 10D |36
MICP102 |Lab2 - |- |2 2 100 100 |36 |

- Subtotal 12 |4 14 | 20 e LT nod -

Bioinstrumentation and

MICT21 Biochemical Techniques 3 . | |- q 80 20 1.{}[1 3&_

MICT202 | Microbial Physiology 3 )1 |- 4 B 20 100 |36

MICT203 !'r‘[icrubiﬂ[_ﬁcnctim and Molecular 3 |1 4 R0 20 100 ' '35
) Biology - - ]

Second |MICT204(A) |Cell Biology (Elective)

MICT204(B) | Genetic Engineering {Elective) 3 (1 |- 4 2 20 100 | 36
MICTZ04(C) Agricu]li:m—Micmhmlug}r {Elective) ) —

MICP20| |Lab3 - |- |2 3 100 - o0 |36

MICP202  |Lab4 I - |- |2 2 00 | - 100 | 36
Subtotal 12 (4 |4 | 20 - | - 600 | |
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Semester |

H . _ Part A: Introduction
Program: M.Sc. Microbiology | Semester: | | Year: | w.e.f: 2023-2024
.| Course Code MICT101 .
& Course Title General Microbiology and Bacteriology
3. Course Type Theory
4. | Pre-requisite As per Govt. and University norms
{iF any) . ) _ B —
5. | Course Learning. | At the end of this course, the students will be able to:
Oateomes (CLO) l. Understand the Selection of microbes for Parlicular usc.
2, Isolate and Culture desired microbes.
3. Understand the application of general microbiology i day-
il | todaylife o S
6| Credit Value | 04

h
7. | Total Marks Internal Marks: 20 Min Passing Marks:36 '
External Marks: 80 ) ) - |

.' : . _Part B: Content of the Course s = :

Unit | ___Topics o | Total Hours |

L. Introduction, History and Scope of Microbiology: Microorganism, | 12 Periods
Elejr general characleristics and composition of microbial world, and | /08 Hours !

nicrobial evolution including the origin of life. Scope of Microbiology,
Contributions of eminent scientists (Antony Von Leeuwenhoek, Edward
denner, Louis Pasture, A, Fleming, Robert Koch). |
1. Bacterial Taxonomy: Haeckel's, Whittaker's and Carl Woese's 12 Periods
|cum.:::pf5 of Bacterial classification. Modern trends in the classification !
of microbial world. Introduction to the Bergey's Manual of /U8 Hours
%ﬂmﬁnativaandﬁxslﬂma..l.if—:_@é?_s.s_iﬁ_ﬂ?.li_.q@@?rﬂri_a.- ] M

eneral  characters of major groups of Eubacteria & = 12 Periods |
Archaebacteria: Morphology of Fubacteria and Archacbacteria, ultra { 08 Hours
' structure, L-form structure,

IV.  Bacterial Morphology: Marphology of Eubacteria and Archachacteria, 12 Periods

[;tlln{ structure, L-form structure, cell wall and cell membrane. Structure | /08 Hours

nd function of capsule, flagella, fimbriae, mesosome and cytoplasmic |

inclusions (polyhydroxy butyrate, polyphosphate granules, oil droplets, |

. yanophycin granules). Encdospore - structure, development  and I

__ermination. S Spro ..

V. Bacterial Nutrition and Cultivation: Nutritional and physical |2 Periods
ir!:quiremems, growth media complex, synthetic, differential and | /08 Hours
selective media and relevant bacterial characteristics. Cultivation of
bacteria - aerobic & anaerobic; batch, continuous and synchronous |

ulture, Bacterial growth - growth kinetics, arowth curve, measurement
: .ti'.gmwth and environmental factors affecling growth.

As appraved by academic council and executive council meetings
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Iart ( - Learning Resource
el Bl |{L-ﬂ'|_.__'_-:-. ¢ Fooks, [=Resources
| Text Books:
I. I Salle, Fundamental Principles of Bacteriology (Latest Edn.).
2. Brock, T. I).; Madigan M. T. Biology of Microorganisms. Prentice Hall Int. lnc, {Latest
Edn.),
3. Pelezar, M. I, ChanE. C. 8. Kreig, N.R, Microbiology, Me. Graw i), {Latest Edn_}.
| Reference Books: |
. Prescott, M.J, Harley, I.P. and Klein, [J.A. {2002}, Microbiology. 5 th Edition WCB
| MeGrawHill, NewYork
2. Tortora, G.J., Funke, B.R. and Case, C.L. (2004). Microbiology: An Introduction. Pearson
Education, Singapore.
3 Alcomo, LE. (200 1). Fundamentals of Microbiology. V1 Edition, Jones and Bartlett
| Fublishers, Sudbury, Massachusetts,
4. Bluck 1.G.(2002) Microbiology-Principles and Fxplorations. John Wiley & Sons Inc, New |
York
E-Resources:

| » e-Resources / e-boolks and e-learning portals
#  Use of following sites

[. https://mptel.ac.in/courses/ 102103015

2. https:/fonlingcourses swayam2, ac.infcec| 9 _btl l/preview

3 hitps:/wwrw britannici.com,

Declaration
Syllubus 15 framed as per the ToR _ _
s _Name — _ Signature ]
Dr. DSVGK Kaladhar, Chairman BOS.
Microbiology, Professor, Atal Bihari %ﬂqgﬁ[&ﬂﬂiﬁf’
Vajpayee University, Bilaspur S| e N
Dr.Scema A Belorkar, Member BOS,
Microbiology, Assistant Professor. Atal &&
Bihari Vajpayee University, Bilaspur
Dr. Swati Rose Toppo, Member BOS, _
Microbiology, ﬂssil:um Professor, Atal %
Bihari Vajpayee University, Bilaspur
Dr. Reshom Parihar, Member BOS,
Micrabiology, Assistant Professor.
ERR Science PG College, Biluspur (CG)
Dr.Subhraja Pandey, Member BOS,
Microbiology, Assistant Professor,
_DP Vipra College, Bilaspur {CG)

.q;)s;\fl'“v

As apptoved by academic council and executive council meetings
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e -~ Part A: Introduction - e —— |
PI'E}EJ‘EH'I‘!'_ M.5e, Mi.:mhin_’.ﬁy [ Sel_nf:slcr: I | Year: | - - ' wLef; ZngIiu-l _I
I-—|— Course Code - MICTI102 o ]
| Course Title T Virslemy - _|
| 2 I Course Type Theory
3] F"Ti.‘*-JEj uisite |  As p-t..r GovL. and Eiwcﬁ}r norms T

_(iFany) i (E—— S I o
4. | Course Learning. | At the end of this course, the students will be able ta:

Outcomes (CLOY [ Understand the Fearures of Viruses. |
2. Advantage and Disadvantage of viruses,
3.

Understand abowt the Diseases und control,

Credit Value ﬁ . B o= =
Total Marks Internal Marks: 20 Min Passing Marks:36
_External Marks: 80 |

S I R '

!_ _ ) _ Part B: Content of the Course o

Onie | e S— L Total Hours |
-1 [|History of Virology, Contribution Eminent: Scientists in discovery of | .
important Plant, Animal and Bacterial Viruses six example (TMC, 12 Periods |
(Cauliflower Mosaic Virus, Pox Virus, Corona Virus, A virus, Ta Virus), | /0% Hours
Viral related agents Viroids, Virions and Prions,

|
I Structure and Morphology of Viruses: General properties of viruses, | 12 Periods |
morphology and ultra-structure of viruses, capsid and their arrangements, | /08 Hours I
types of envelopes and their composition. Viral genome, their types and
tructure, viral related agents-viroids, virions and prions. ‘I
HI Plant Viruses: Plant viruses- recent advances in classification of plant | 12 Periods
viruses; Strueture, pathogenicity and its transmission with/without veetors, | /08 Hours |
Biochemical changes induced by virus in plant cell. Common viral diseases
__of Tobacco, Paddy. Tomato, Bhindi & Sugarcane. ] e
IV Animal Viruses- Nomenclature and classification. Retroviruses and | 12 Periods
Oncogenic viruses {oncogenes and onceprotein, DNA virus oncogenesis, | /08 Hours |
Imultistep oncogenesis, Important human diseases: Small pox, AIDS,
influenza, acute hepatitis, Pneumonia, Chickenpox, Pharyngoconjunctival |
fever, e e i =
V' Bacterial Viruses: Classification, morphology and ultra-structure, One slep | 12 Periods
growth curve (latent period, eclipse period and burst of size). Lytic and | /08 Hours
lysogenic life cycle, Cyanophages, general account of M13, T3, T4 and |
| LambdaPi. I T

As approved by academic council and executive council mestings
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| _ Part © - Learning Resouree
Fext TRooks, Refierence J':--:||.I|-.'-._ F-Resources

Text i-iuuiiﬁ':

I Medical Virology- by Morag C and Timbury M. C; X Edt. Churchill Livingstone, London,
2. Introduction to Modern Virology-by Dimmock and Primrose (1994). IV Edt. Blackwel]

Seientific Publications, Oxford,
! 3. Functional of Plant Virology- by Mathews. R, E. (1992), Academic press, San Diggo.
Reference Books:
I A Text Book of Micrebiology; R. P. Singh.
2. Prescoit’s Microbiology. Wiley JM, Sherwood LM and Waolverton C)

| 3. General Microbiology. Sth edition, Stanier RY. Ingraham JL, Wheelis ML, and Painter PR.
4. General Microbiology; Vol | & 11, Powar C B. and Daginawala H.1L. Himalay Pub. House,

Bombay.
5. A Text Book of Microbiology; Dubey & Maheshwari

E-Resources:
» e-Resources / e-books and e-learning portals
# Use of following sites
| [ wwawlnos.org/media/documents/dmit/microbiology
& wwweolumbia edw/ite/hs/medical/pathophys/id/2009

| L httpsdepep.inflibnet ae, in‘epgpdatasuploads/epgp _content/botany/04. plant _genetic
_engineering/sirategles for_resistance to_plant viral_diseases/im/403 Im_edited m

vdule 27Im.pdf

Declaration

Syllabus is framed as per the ToR
Name Signature
Dr. DSVGK Kaladhar, Chairman BOS,
Microbiology, Professor, Atal Bihari \;va&ﬂ_w
Vajpayee University, Bilaspur A
Dr.Seema A Belorkar, Member BOS,

Microbiology, Assistant Professor. Atal %@
_Bihari Vajpayee University, Bilaspur
Dr. Swati Rose Teppo, Member BOS, §
Microbiology, Assistant Professor, Atal
| Bihari Vajpayee University, Bilaspur

Dr. Reshmi Parihar, Member BOS,

Microbiology, Assistant Professor,
ERR Science PG College, Bilaspur (CG)

| |

D Subhraja Pandey, Member BOS,
Microbiology, Assistant Professor,

As approved by academic council and executive council meetings

DP Vipra College, Bilaspur (CG)
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L PartAintoduion g
Program: M .Sc, ﬁ*firrﬂh-‘nlﬁgﬂ Semester: | [ Youoar: | w.e [ 2023-2024
| L | {"nL:rh'Q{.'an::_ I _ "Ir'!I{;THIJ B )
2] CourseTidle | Phyeology, Mycology and Proto-Zoology -~
3 Course Type Theory
4. | Pre-requisite . As per Govt. and University norms
fpany) _ T
5. | Course Learning, | At the end of this course, the students will be able to:
Outcomes (CLOY |1, Understand aboul lungt and their application.
‘2. Understand about algae and their application.
L 3. Understand about Protozoa and their application. -
6. | Credit Value 4 . I ——
1. | Total Marks Internal Marks: 20 - Min Passing Marks:36
L | External Marks: 80 J_ sEe=—— L
- ~ Part B: Content of the Course o =
Unit S g 000 - Towi
S | i b o |”_””_l‘i _
I Fundamentals of Phycology: General concept of Phyeology, thallus 12 Periods

organization  of micro-algae. General account of  Cyanobacteria:/ 08 Hours
Dinoflagellateae, Euglenoids and Diatoms. Algal  blooms. Economic ,
importance of algae, as a food, bio-fertilizer. Role of Cyanobacteria in snil|

fertility.

11 |General concept ni’ﬁy n'o]Ey_:- Ba_si-c_claﬂsfﬁcnﬂﬁaﬂd Et]!u[ﬂl';r_gm]i?ﬁla'l ' 12 Periods

ot fungi. General features, structure, nutrition, reproduction. Heterothallism If 08 HMours
and Para- sexuality. Sex hormones in fungi, physiological specialization,
thy]ngany of fungi. General account and importance of lichen. All features, | |
taxonomic status and evolutionary significance economic importance of

Iimpnrmnl genera Mucor, Saccharomyces, Neurospora, Agaricus, Fusarium,
‘Alternaria, Curvularia and Cladosporium,

I [Common Fungal Diseases: Impﬁnani”plant diseases caused by ru.igEE'J'z'iiErmsl

v ﬁ?-asic concepts of Protozoans: Basic classification of protozoa. Occurrence, 12 Fc:ﬁh}i

symptom, disease cycles and control (Late & Early blight, Black rust, Smut,'/ 08 Houws
I"Wih and Red rot). Superficial and Deep Mycoses, | I

v

abitat, morphology and reproduction of Protozoa. Structure and reproduction|/ 08 Hours |
of important Protozoans — Entamocba, Giardia, Trichomonas, Leishmania,
_[Trypanosoma and Plasmodium,

-ommon Protozoa Diseases: Important human diseases caused by | 12 Periods

Protozoans-their serology, disease symptoms, cycles, prevention measures |I 08 Hours |
and their control (Ameebiasis, Malaria, Kala-azar, Sleeping sickness, |
_ (Giardiasis and Filaria). |

As approved by ﬂuad::t:;;:lju)mcil and executive council meetings
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Mt € Learning Resourve
Fext Hooks, Referenie Boaks, E-Resourges
! Fext Books: I
I. Nester E.W, Anderson 12, G. and Nester M. T, Microbiology: A human perspective, MeGraw-
_ Hill {Latest Ed.)
(2. Adlas R. M. Principles of microbiology 11 Ed., McGraw Hill (Latest Ed. ).
| 3. Lee. R. E. L. Parasitology, Caleutta publication (Latest Ed.).
Reference Books:
| L. Talaro K. P. & Talaro A. Foundations of microbiology (6™ Ed.), McGraw-Hill col lege Dimensi
(Latest Ed.),
2. Wiley J., Sherwood L. and Woolverton C. Prescott/Harley/Klein's Microbiology, MeGraw Hill
(Latest Ed.).

| E-Resources:
» e-Resources / e-books and e-learning portals |
# Useof following sites
www.nos.org/media/decuments/dmit/microbiology
| www.calumbia.edu/ite/hs/medical/pathaphys/id/2009
htips - epap.inflibiet.ac, f'nfepgpda.fc.'rf.-.-p#umim'fcgr;rgp__cwn.fwﬂﬁ:rruﬂnﬁﬂ#. _plant_genetic
_engineering/sirategies_for resistance fo _plant_viral diseases/Im/403 Im_edited m|
odule 27lm. pef

Declaration

Syllabus is framed as per the ToR
 Name Signature
Dr. DSVGK Kaladhar, Chairman BOS,
Microbiology, Professor, Atal Bihari 1
| Vajpayee University, Bilaspur %Uﬂﬂﬂ LIL:/
Dr.Seema A Belorkar, Member BOS.,
Microbiology, Assistant Professor, Atal
| Bihari Vajpayee University, Bilaspur
Dr. Swati Rose Toppo, Member BOS, ‘b_
Microbiology, Assistant Professor, Atal =
Bihari Vajpayee University, Bilaspur
Dr. Reshmi Parihar, Member BOS,
Microbiology, Assistant Professor,
ERR Science PG College, Bilaspur (CG)
Dr.Subhiraja Pandey, Member BOS,
Microbiology, Assistant Professor,
ml-' Vipra College, Bilaspur (CG)

As approved hy academic council and executive council meetings
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Part A: ]_!_ﬂruﬂuul’iﬂn

2

3
4

: i J
Program: M.Se. Micrubiclogy | Semester: | Y isar: |

1] Course Code

- '_Eldit Value 04

| weef: 20232004

CMICTI4
— Biochemistry
Course Type Theory

Course Title

Pre-requisite
L ifany) A . ~ , e
Course Lewrning. | At the end of this course, the students will be able to:

Outcomes (CLO) | 1. Understand about basic types of malecules in the cell |
|

As p-E.‘r Govt. and Universit Y norms

]

2. Understand the interplay of their molecule to support the
reaction lor sustaining life
3. Understand role of each Biomolecule.

Total Marks Internal Marks: 20 | Min I’assiué Marks:36

External Marks: 80 2

== | Part B: Content of the Course |
| Topies | Total

! I | —— i s - . Hours |
Fundamentals of Biochemistry: General concept of biomolecules, |
chemical bonds, water molecules, stabilizing interactions (Vander Waals,| |
electrostatic, hydrogen  bonding, hydrophobic  interaction), essentiall 12 Periads
microelements. Biochemistry of carbohydrates: Structure of different types /08

ﬁf carbohydrates, anabolism of monesaccharide, catabolism of mono, Hours

|

ligosaccharides and polysaccharides.

n

Bioenergetics and strategy of metabolism: DBasic concept of Law uA_ 12 Periods|
Thermodynamics, Flow of energy through biosphere, strategy of cnergy,

production of the cell, G, G. G and equilibrium, basic concepts of acid, hnsei { 08 Hours |
pH and buffers, oxidation-reduction coupled reaction and group transfer, |

ATP production, structwral features of bio membranes. transport, free
_Eﬂ_ﬂgy and spontaneity of reaction. |

Biochemistry of Nucleic acids: Nucleic acids- Types of Nucleic acids,|

DNA — Watson and crick model, Forms of DNA- A, B, 7, RNA — Types 12 Periods
(MRNA, rRNA, (RNA), Structure and Functions. —= __ /08 Hours |
Enzymes as bioeatalysts: Enzyme classification, specificity, active site,
isoenzymes, Enzymes kinetics, Michalis-Menton Equation for simplel 12 Periods |
enzymes. (Determination of kinetic parameter, multistep reactions and rate| / 08 Hours |
limiting steps, enzyme inhibition, allosterism, kinetic analysis of Allnsteric|
enzymes, principles of Allosteric regulation.

iochemistry of Proteins & Lipids, Vitamins: Structure of different r}rpe.ﬂ
of protein, Ramchandran plots, catabolism of protein, Structure and types of 12 Periods
lipids; Metabolism synthesis of fat, catabolism of fat (a, 5 and w :}xidatiun}.l f 08 Houwrs
itamins- structure and function- types and their application,

. = e | —

As approved by academic council and executive council meetings
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: Part € - Learning Resaurce
Texi Books, Reference Books, E-Resources

Fext Books:
| I Biochemistry, Stryer 6" edition W, H. Freeman 20012, Principles of Biochemsitry Lehninger
3 Edition by Nelson and Cox (Worth) 2000.
(2. Voet, D. & Voet, 1. G. 2005, Biochemistry, John Wiley and sons. Inc, 3. Berg J. M.,
Tymoczko J. L. & Swryer, L. 2007, Biochemistry, 6 Ed, W. H. Freeman and Company, N.Y.
| 3. Nelson D. & Cox M. M. 2009. Principles of Biochemistry |
4. Talaro K. P. & Talaro, A. 2006. Foundations in Microbiology (6 Ed), McGraw-Hill College
| Dimensi.
5. Potier G. W, H & Potter, Geoffrey W. 1995. Analysis of Biological Molecules: An
Introduction to Principles, Instrumentation and Techniques, Kluwer Academic publishers,
|{i. Wiley J., Sherwood L. And Woowerton C.2007 Prescott / Harley / Klein's Microbiology.
MeGraw Hill,
7. Atlas R, M. 1997, Principles of microbiology 11 Ed., McGraw Hill,
Reference Books:
I, Textbook of Biochemistry with Clinical Correlations {2011} 7th ed., Devlin, T.M,, John
Wiley & Sons, Inc. (New York), ISHN:OTE-0-470-28173-4,
2. G. L. Zubay Biochemistry , Wm.C. Brown Publishers, 1998
| 3. Jeremy M. Berg,, Lubert Stryer, John Tymoezko, Grepory Galty, Biochemistry, WH Freeman;
9th ed. 2010,
! 4. Garrett and Grisham Biochemistry, Brooks/Cole; 6th edition. 2016
E-learning Resources

hltpf:::a‘.-'nuc-rl.rlir:.in.-“luxlh{:u}u’pdﬁ'lechzl}ipdi'
| hitpsifiwww pdfdrive.com/biomolecules-books. himl

hitps/scheols.aglasem. com/neert-books-class- | | -bivlogy-chapter-9/

hitps//swayam.gov.in/

hitps:/fwww edx.org/search?qg=biomoleculesd tab-course

hitps:#ihritannica.com

hnps:f.fun.wikihc:-nlcs.m‘gjwiki_r'fji{n:lwllllsnry

htips:/mptel.ac.in

https:/drive.google com/file/d/0BSHI 1 CyTY 34ER XIIXZRGSjdShm& view Tresourcekey=0-
SerHO064AQK VE4Go-65mw - - = -

Declaration

Syllabus is framed as per the ToR )
| Name _ Signature
Dr. DSVGK Kaladhar, Chairman BOS, 3
Microbiology, Professor, Atal Bihari %mu -
Vajpayee University, Bilaspur _
Dr.Seema A Belorkar, Member BOS,
Microbiology, Assistant Professor, Atal %%
| Bihari Vajpayee University, Bilaspur
Dr. Swati Rose Toppo, Member BOS.
Microbiology, Assistant Professor, Atal ‘Eﬂ'{’
 Bihari Vajpayee University, Bilaspur
Dr. Reshmi Parihar, Member BOS,
Microbiology, Assistunt Professor,
ERR Science PG College, Bilaspur (CG)
Dr.Subhraja Pandey, Member BOS,
Microbiology, Assistant Professor,
DP Vipra College, Bilaspur (CG)

As approved by academic council and exceutive council meelings
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Program: M Sc. Microbinlogy | Semester: I | Yewr | [ we s 2023-2024
'_1_-_ .l ~ Course Code | o MICP101 ) -
& Course Title ! Labl
3] CowseType | LABORATORYCOURSE
4. | Pre-requisite As per Govt. and University norms

(if any)

5. | Course Leamning. ‘M-the end of this course, the students will be able to:

Outcomes (CLO) | I. lsolate desired microorganism
| 2. Cultivate desired microorganism
3. Able to identify unknown microbe
o _ 4. Able w preserve the important culture
6. | Credit Value 02 _ ) SN e
7. | Total Marks Internal Marks: - | Min Passing Marks:36
. |ExtenalMarks: 100 | .

Part B: Content of the Course

B - Topics ) Total Hours
I, Lab safet ¥ rules Eﬁﬁ]&ﬁdling basic instruments of Micmginfug:,'_lahnr?m‘}'-{i-[ut Airl G0 Periads
Crven, Autoclave, Laminar Air Flow, Water Bath, Colony Counter) VA0 Hours
2. Preparation of Glassware: Various techniques of cleaning (Decontamination,

Discarding and washing} and sterilization of Glassware for various microbial
technigues,
3. Preparation of basic media like PDA and nutrient Agar,
Isolation techniques: Streaking types, Pour Plate Technigue, Dilution Plate
Technique, Spread Plate Technique, Point Inoculation, Slant Preparation, Stab
Culture. Well making with Cork Borer,
3. lIsolation, identification and Characterization of Bacteria: Cultural characteristics of
bacteria (autotrophic and heterotrophic) using Selective and Differential Media,
growth on Nutrient Agar, Blood Agar, Chocolate Agar, DCA, Maconkey's Apar.|
EMB and Sabouraud Agar, Study of nutritional needs of bacterial growth (growth
in the presence of different Carbon Source, N source)
6. Parts of Compound Microscope and its handling
7. Staining: Preparation of Bacterial Suspension, Preparation of Smear, Fixation.
Simple Staining, Gram Staining, Negative Staining, Acid Fast Staining, Endospore
and Capsule Staining. Hanging Drop Technigue.
#. Biochemical Tests for the Tdentificalion of Bacteria: Amylase test, Catalase,
Cellulase, Oxidase, Gelatinase test, Urease, IMVIC, Mannitol Maotility Test, TSY
lest, Coagulase test, Nitrate Reduction test. Production of acid and gas from glucose,
arabinose, inositol, lactose, maltose, mannitol, thamnose, sucrose, xylose, fructose,
Starch hydrolysis, Casein hydrolysis, Assessment of effect of metals on Microbial
Cirowth,
9. Determination of Growth of Bacteria: Growth Curve and Gencration time.
|10 Pathological examination: Plant diseases caused by Viruses as mentioned in the!
colrse (a case study of any one disease)

| A

As approved by academic mun:ymd executive council mectings
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_Part C - Learning Resource
L Texi Hn-r_!-.:_: Reference Hooks, F-Resources
Text Books:

| . . _ : .
LAncia K. R., Laboratory Manual Of Microbiology And Biotéchnology, Medtech: 1st edition

X7
= lext books and Labormory manuals as mentioned in MICT101 and MICT102

Reference Books:
L Atlas R M. 1997 Principles of microbiology 11 Ed., MeGraw Hill

Hill (Latest Ed.).

| E-Resources:
https: thebookee.nen

| Imp.’-n|1c.urgru_n_::tlu.,ﬂs.-mwlum[i.-'ﬁ]uu.-']_ul-r::rutnr} Munual And Workbook In Microbioloey

pall
i |II!]1'.'.'.5'iIJ.'. ILIEJH].UL[U. _J?-i'r}"fL'lhi.h.‘.lll|I-".|1IJL‘:¥EJ-._.'_IIL'I'H|-[\ hL‘|'1_Jl'_|'1'ilh1§.'__'g.-_-LiIhUI'JifL!lI:v-F:u.'J.;"l.“
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2. Wiley I, Sherwood L. and Woolverton C. Prescott/Harley/Klein's Microbiology, McGraw

Dr. DSVGE Ealadhar, Chatrman BOS,

Microbivlogy, Professor, Atal Bihari Vajpa yee W w—

University, Bilaspur

Ur.Seema A Belorkar, Member BOS,

Microbiology, Assistant Professor, Atal Biluir %

Vaypayee University, Biluspur : -
Dr. Swati Rose Toppo, Member BOS, ﬁ_ﬂ,

Microbiology, Assistant Professor, Atal Bihari
Vajpayee University, Bilaspur

Dr. Reshimi Parthar, Member BOS, Microbiology,
Assislunt Professor,
| ERR Science PG College, Bilaspur (CG)

Dir.S5ubbraja Pandey, Member BOS,
Microbiology, Assistant Professor,
DP Vipra College, Bilaspur (CG)
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) Part A: lntrutlmtmn - 1

Frugr:!m M.Sc. Microbiology | | Semester: 1 Year | | woet: 2023-2024

Course Code MICP102 ) [

CCowseTitle | japz ey
Course Type . LABORATORY COURSE

Pre-requisite As per Govt. and University norms
(it any) —

Course Learning, | At the end of this course, the students will be able to:

Ouicomes (CLO)Y | 1. Understand  different  tests  available for  Biochemical
ientification. ,

2. ldentify the nature of Biochemical molecules

3. Isolate, culture and identify algae, fungi and Protozoa.

| Credit Value | 02

?‘i

- Study of Enzyme activity and enzyme kinetivs: Isolation of amylase produsing

. Estimation of amylase activity and determining its Km and Vimax and also effect of

- Estimation of enzyme activity: Phosphatase and Catalase.
- Seperation of isolated Phospholipids by thin layer chromatography and haemoglobin

Total Marks | Internal Marks: - - Min Fﬁs_sfng Marks:36
External Marks: 100

- _ - Part B:_E!olltn__:p__l of the Course ] _-‘

Topics Fl"ut:li Hours

Isalation and Identification of algae from soil and water: Isolation and Identification.
of Cyanobacteria, extraction and separation of algal pigments, | 60 Periods
Isolation and Identification of fungi from different substeate (Sapropliytic, Parasitic,/ 40
Coprophilous, Keratinophillic) Hours

Study ol environmental requirements of Tungi (pH, temperature) by linear growth and! |
biomass,

Assessment of the effect antifungal agents (antibiotics/chemicals/plant extracts) on
isolated fungal samples.

Extraction and Separation of amine acid and mycotoxin (aflatoxin) by paper
chromatography.

Identification and characterization of protozoans as mentioned in course (a case study
of amyone disease),

Pathological examination: Human disease caused by protozoans as mentioned in
course (# case study of anyone disease).

Safety and First aid measures in biochemistry lab. Standardization of Glassware,
Qualitative and Quantitative (Anthrone test, Folin wu, Nelson Somogyi, Liebermann
bucchard, Falin Lowry etc) estimation of Carbohydrate, Protein, Amino Acids and
Lipids. Colorimetric or spectrophotometric estimations of pigments, DNA and RNA.

microorganisms from the environment, effect of pH, temperature, incubation time,
substrate concentralion,

environmental conditions on the activity of amylase, [

by gel filtration. ; |

As approved by academic council and uxchtwe council meetings
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Part € - Learning Resource
Fext |'11'||.'J|-.. Rt rene ||-|. |.1L~u E-Resmiees |

| Text Books:

LAneia K. R., Laboratory Manual Of Microbiology And Biotechnology, Medtech: 1st edition, 2017
L Text books and Luboratory manuals as mentioned in MICT103 and MICT 104

|

Reterence Books:

ILAtlas R. M, 1997, Principles of microbiology 11 Ed., McGraw Hill.

2. Wiley J., Sherwood L. and Woolverton C. Prescott/Harley/Klein's Micr obinlogy, MeGraw
‘Hl” fLalth Ed.).

E-Resources:

https://thebookee net/

lhttp:/isite. iugaza.edu. ps/mwhindi/files/Laboratory Manual_And Workbook_InMicrobiology.p
df

j]_l_t_l_'p._ﬁ:_ail_n_jggazafgg:psa’ydnhc_l_qp_l}{ﬁ!g_ﬁg%uncm!-Micmhiu]ugy-l,ﬂbamlgry-pr.lr‘,pdl”

Declaration
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'J w“mf Signature
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University, Bilaspur

Dr.Seema A Belorkar, Member BOS,

Microbiology, Assistant Professor, Atal Bihari w
Vajpaves University, Bilaspur
Dr. Swati Rose Toppo, Member BOS,

Microbiology, Assistant Professor, Atal Bihari ‘};’:"'“J
Vajpayee University, Bilaspur

Dr. Reshmi Parihar, Member BOS,
Microbiology, Assistant Professor,

| ERR Science PG College, Bilaspur (CG)
Dr.Subhraja Pandey, Member BOS,

Microbiology, Assistant Professor,
| DI Vipra College, Bilaspur (CG)
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Semester [0

Part Az Inlrnduﬂmn

F'J u;mm M.Se. Mli.mhrnlljﬂj'J_ S.LJTI:]I..-'-rf.El 1 ] Year: | | w.e.l: 2013- .’!1]"’4
1. Course Code | _ MICT201 -

!_-1."  Course Title i i Biﬂingi_;qmg_xtnﬁnn and Hipchemica[. Techniques
3. Course Type Theory

4, Prc—fcunm:ﬂu As per Govt, and_U_niversiry norms

__ (ilany)

5. | Course Learning. At the end of this course, the students will be able to:

Outcomes (CLO) | 1. Understand  important  instruments  and  their  Suitable
employability

2, Understand principle, construction and working of impaortant
instrument

- 3. Understand application of important instruments.

6. | Credit Value 04 o ) =

7. | Total Marls Internal Marks: 20 Min Passing Marls:36

External Marks: 80 |

Part B: ( C*_"_'tf"i of the Course

1 [Basic Iahnratnr} Instruments: F]'[I‘ICJ;][L‘: and working of pH meter, turbid

Flow, Incubator, Colony counter and Haemocytometer Centrifugation- types, /08
of centrifuge machine, methods and their application. Hours

11 Microscopy: Basic principles for the examination of microbes by light, dark. 12 Peri
field phase contrast, confocal, fluorescent and electron (transmission and

ICIOSCOpRY. o B
M [Chromatography: Chromatographic techniques: Basic concepts, Gell 12 Pen

| chromatography, HPLC and FPLC.

v ’Speetrnscupy and Eluctruplmrem. bpﬁam:}phammc:lry basic pr:nmp!cs
law of absorption and radiation, principles and application of visible, 12 Peri
ultraviolet, infrared and mass spectroscopy. Principles and application of /08 Ho
Alomic Absorption And Emission spectrophotometer, NMR and ESR.|
Principle, types and applications of electrophoresis, frontal and zonal
electrophoresis, paper, starch gel, polyacrylamide and agarose gel
__ [electrophoresis.

v ivchemical technigues: Exty action, punt‘ catmn application and analysis;

of proteins, mrhuh}rdl rates and lipids, General I:Tlt‘:Ehﬂdb of extraction- salting: 12 Peri

MALDI-TOF: structure determination- X- -ray diffraction. DNA analysis-
Southern blotting, Northern blotting, Western blotting. |

As approved by academic council and executive council meetings
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[l uial Hours

meter, BOD. Principle, type and application of Autoclave, Laminar Ain 12 Periods

scanning) / 08 Hours

1ods
filtration  Chromatography, lon exchange chromatography, Affinityy 08 Hours

iods |

——

lods |

LUrs

iods |
n::ul use of organic solvents; Purification; mass determination- GC, M3, 08 Hours
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Part C - Learning Resource
! Text Ihl_l.akh. Relerence Books, E-Resourees
I Text Books:
4 Biochemistry, Stryer 6" edition W. . Freeman 20012 Principles of Biochemsitry
Lehninger 3 Edition by Nelson and Cox (Worth) 2000,

2. Voot D, & Veet, 1. G. 2005. Biochemistry, John Wiley and sons. Inc. 3, Berg ). M.,
| Tymoczko J. L. & Stryer, L. 2007. Biochemistry, 6 Ed. W. H. Freeman and Company,
MY,

Nelson D. & Cox M. M. 2009. Principles of Biochemistry

Ed. W. H. Freeman and Company, New York,

Talaro K. P. & Talaro, A. 2006, Foundations in Microbiology (6 Ed), McGraw-Hill
‘ College Dimensi.

L e e

Reference Books:
I. Potter G. W. H & Potter, Geoffrey W. 1995, Analysis of Biological Molecules: An
Introduction to Principles, Instrumentation and Techniques, Kluwer Academic publishers,
2. Wiley J., Sherwood L. And Woowerton C.2007.Prescoll / Harley / Kleins Microbiology.
MeGraw Hill.
3. Atlas R. M. 1997, Principles of microbiology 11 Ed,, McGraw Hill

[ E-Resources:
https://britannica,com
https:/en. wikibooks.org/wiki/Biochemistry
https://nplelacin

Declaration
Syllabus is framed as per the ToR .
. _ Name 1 Signalure
Dr. DSVGK Kaladhar, Chairmun BOS,
Microbiology, Professor. Atal Bihari Vajpayee %1WM|M
| University, Bilaspur : = —
Dr.Seema A Belorkar, Member BOS,
Micrebiology, Assistant Professor, Atal Bihari

Vajpayee University, Bilaspur

Dr. Swati Rose Toppo, Member BOS,
Microbiology, Assistant Professor, Atal AB?"/
Bihart Vajpayee University, Bilaspur
Dr. Reshmi Parthar, Member BOS,
Microbiology, Assistamt Prolessor,

ERR Scicnce PG College, Bilaspur (CG)

Dr.Subhraja Pandey, Member BOS,
Microbiology, Assistant Professor,
DP Vipra College, Bilaspur (CG)
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T B Pa rt'_.i: Introd aetion o - ;

I:’rl.':grum' M Se. MiL‘I'Ul'-‘i;.;l;.lg}-‘ I Semester: 11 Year: | T weet: 20232024
L] CowseCode | micrer S
(2| CouseTie | Microbial Physiology . |
_3-. Course Type _ Theory . '

4. | Pre-requisite [  As pef Govt. and Universily norms I

(ifany)

Course Learning, | At the end of this course, the students will be able to:

Outcomes (CLO) |1, Understand the basic cell functioning

2. Understand mechanism of ceil Communication

3. Understand the in-depth Principle of important Cellular Process
like Photosynthesis and respiration

@

b. 1 C!Edlt \'I.lh;'____i_]"i - o

7, | Total Marks Internal Marks: 20 Min Passing Marks:36
| External Marks: 80

B Pm;_lﬂicl_: Content of the Course o
Unit Topics h'nlnl
Hours |

I Nutritional types of bacteria: Various physiological Groups Autotrophy;)
photoautotrophs and Chemoautotrophs heterotrophy; Chemoheterotrophs and 12

i organoheterotrophs. Micro and Macro nutrients required for bacterial growth, Periods
' /08

= E —... -
I1 [Biological oxidation: Acrobic respiration: EMP pathway and Kreb's cyele, 12
Electron transport system ; Components of electron transport chain, free energy  Periods
changes, oxidative phosphorylation and theories of ATP formation. Inhibition of)f 08 Hours|
electron transport chain, e e e SESEE IS
I Bacterial anaerobic respiration: electron {ransport chains in seme anacrobic 12
bacteria. Catalase, super oxide dismutase, mechanism of oxygen toxicity. Periods |
/08 Hours

IV Bacterial photosynthesis: Photosynthetic microorganisms, photosynthetic. 12
pigments, and generation of reducing power by cyclic and non-cyclic Periods
phutophosphorylation, electron transport chain in photosynthetic bacteria./ 08 Hours
Carbon dioxide fixation pathways. e o
V | Bacterial chemolithotrophs, Ammonia oxidation by members of genus nitroso. 12
group, nmitrite oxidation by nitro group of genera. Oxidation of molecular Periods
hydrogen by Hydrogenomonas species. Ferrous and sulphur / sulfide oxidation)/ 08 Hours
by Thicbacillus species.

As approved by academic council and executive council meetings
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Part U - Learning Resource
— Text Books, Reference Books. B-Resourees
Text Books:
. Molecular Biology of the Cell - Albert, Johnson, Lewis, Raff, Roberts and Walter,
2. Molecular Cell Biology. Lodish, Birk, and Zipursky. Freeman, Microbial Physiology by Albert
G. Moat and John W. Foster. Third edition, John Wiley and Sons.
Reference Books:
1. Krebs ), Goldstein E, Kilpatrick 5 (2013). Lewin's Essentinl Genes, 3rd Fil, Jones and Banlen Lestening
2 Wiley JM, Sherwood LM and Woolverton CJ. (2008). Prescott, Harley and Klein's Mie reebic oy
MeGraw Hill Higher Education
3. Wilson K and Walker J. (2010). Principles and Techniques of Biochemistry and Molecular Biology. Tth
Edl., Cambridge University Press,
4. Melsen DL and Cox MM, (2008). Lebmanger Principles ol Bivchenustry, 3th Fod., WL Freema ang
Compamy

| E-Resources:
# e-Resources / e-books and e-lcaming portals
#  Uscof following sites
| https://nptel.ac.in/courses/ 102 103015
2. https:/fonlinecourses.swayam2.ac.an/cec]9 bl lipreview
3. buopscdweww britannics com_

Declaration

Syllabus is framed as per the ToR _ )
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Dr. DSVGK Kaladbar, Chairman BOS,
Microbiology, Professor, Atal Bihari Vajpayee (;Eﬁ\]ﬂﬂlt e
University, Bilaspur

Dr.Seema A Belorkar, Member BOS,

I"u'licmbiulng}f, Assistant Professor, Atal Bihan %%

| Vajpayee Umiversity, Bilaspur _
Dr. Swati Rose Toppo, Member BOS,

' Microbiology, Assistant Professor, Atal ‘E”L" '

_Bihari Vajpayee University, Bilaspur
D, Reshou Paribar, Member BOS,
Microbiology, Assistant Professor,

ERR Science P'G College, Bilaspur (CG)
Dr.Subhraja Pandey, Member BOS,
Microbiology, Assistant Professor,
DF Vipra College, Bilaspur (CG)
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- Part A: Introduction
Program: M.5c. h-fil.lnluulu:=-~,r—[ “:Lmv\tu 11 Yoar: | | wef: 2023-2024
I Course Code MICT203
i C uum"l_lih. - -___I‘-b*hi.ruhjnl GenLt:cs imd Molecular B[ﬂ]ﬂg}" B
3. Course Type Theory
4, | PI'I:-FE‘E]L"I-'[;ﬁé‘.“ _ _ i E— Ab]mr Crove. and University norms
| [{iFany)
I 5. | Course Learning, | At the end of this course, the students will be able (o:
| Outeomes (CLO) 1. Understand the basic role ol genes.

2. The types, nature and function ol DNA.

6. | Credit Value | 04

External Marks: 80

3. Study types of molecular and mechanism of [lILil |:1h.m+_uun

7. | Total Marks Internal Marks: 20 Min Passing Marks:36

Part B: Cuntenl" uluth:. Ci:rlll r-.e

1 Basic concepts of Microbial Geneties: Nucleie acid as genetic material with
experimental evidence. Bacterial transformation (types and mechanism),
Transduction (types and mechanism), Sexduction, Conjugation F+/ F-/ Hfr's
f F- Prime, Plasmids and Transposons, role of plasmids in biotechnology,

I Mucleic Acids: DNA: Structure; historical aspects & current concepts; types
of DNA, melting of DNA; DNA replication and enzymes involved in
prokaryotes and cukaryotes. Super helicity in DNA, linking numl:rer._]u
i topological properties, mechanism of action of topoisomerases. RNA: Types
and structure of RNA, RNA polymerase, Ribozyme and splicing ol RNA
Inhibition of RNA Synthesis.

11l Tmnscrlptmn. Pmkaﬂntm “and Eunkaryotic Enzyme involved in
transcription, RNA Polymerases — Structure and Functions, Transeription
Process- Initiation, Elongation, Termination, Rho dependent and Rho
independent, Eukaryotic Transcriptional Factors, Promoters, Operators and
Regulators, Post transcriptional Modilicalion-RNA Editing,

IV Genetic code and Gene expression Translation: Genetic code
eciphering, properties and code dictionary. Central dogma of maolecular
biology. Protein synthesis in prokaryotes and eukaryotes; steps-detail of
ranscription and translation — initiation, elongation & termination, role of
arious factors in these steps, inhibitors of protein synthesis. Synthesis of
xported protein on membrane bound ribosome; signal hypothesis. Post
i anslational modification of proteins.
ilegl.lla{u}rl of Gene expression: (:,unccpt of g gene; ong b':“":' one enzyme
pwypothesm and its modification, Operon concept, negative and positive
’tegufatmn, mshhlhry of baclerial mENA, inducer and co-repressor,
cambuim repression. Negative regulation — E. coli lac operon: positive
|rLgL11aLiﬂn E. coli. Ara-operon; regulation by attenuation.

As approved by academic council and executlive c;uncil meetings
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Lnil ! Topics (Total Hours

12 Periods
{ OF Hours

12 Periods |
/08 Hours

i;E I’;;:riu.d:-;
/08 Hours

12 Perinds |
[0 Hours

|2 Periods !
/ 08 Hours
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[ B Part € Lea Aar "l“b Reson ree : .
['..\1 Hl.:'ul-w [*«.l..l-;ll..nl.-.. Books, I=- HL,\.I.'HIILI._\ |

[ Text Bools: [
I. Benjamin Lewin. (2008) Genes IX, Jones and Bartlett Publishers Inc. .
2. Bruce Alberts, Dennis Bray, Julian Lewis, Martin Raff. Keith Roberts, and James D). Watson
(2004), Molecular Biology of the Cell, 4 Edition, Garland Publishing
Raff. Keith Roberts. Peter Waller, (2003) Essential Cell Biology, 2 Edition, Garland
Publishing
4. Watson James D., Tania Baker, Stephen P. Bell, Alexander Gann, Michael Levine, Richard)
Losdwick (2004)

5. Molecular Biology of the Gene, 5" Edition, Pearson Education, Inc, and Dorling Kindersley
| Publishing.

Reference Books:
1.Sambrook J and Russell DW. (2001). Molecular Cloning: A Laboratory Manual. 4th Edition,
Cold Spring Harbour Laboratory press. ,
2.Wiley IM, Sherwood LM and Woolverton CJ. (2008). Prescott, Harley and Klein's
Microbiology. MeGraw Hill Higher Education
2. Wilson K and Walker 1. (2010). Principles and Techniques of Biochemistry and Molecular
Biology. 7th Ed., Cambridge University Press.
IﬂLNeIsun DL und Cox MM. (2008). Lehninger Principles of Biochemistry, Sth Ed., W H. Freema
iﬂnd Company.

ars |

!E—Resnurces:
7 e-Resources [ e-books and e-learning portals
F Useof [ollowing sites
| https://nptel.ac.in/courses/ 102103015
‘ 2. https://onhinecourses.swayam2.ac.n/cec!9 bl |/preview

3. hopssdwww_ bntannica.com
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University, Bilaspur -
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Microbiology, Assistant Professor, At Bihari
Vajpaves University, Bilaspur —
Dr. Swati Rose Toppo, Member BOS,
Microbiology, Assistant Professor, Atal ‘&z}'

Bihari Vajpayee University, Bilaspur
Dr. Keshmi Parihar, Member BOS,
Microbiology, Assistant Prolissor,

ERR Science PG College, Bilaspur (CG) . |
D Subheaja Pandey, Member BOS, ‘

Microbiology, Assistant Professor,
DP Vipra College, Bilaspur (CG)
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Purt Al Introduction ___' e
Program: M.Sc. Microbiology | ‘SLmem: 1 I Yoear: | l weef: 2023-2024
L o Course Codu MICT204 (A)
p 3 Course Title Cell Biology -
3. Course Type Theory (Elective I) B
4. | Pre-requisite . As per Govt. and University norms
{1fany)

5 | Couwrse Leamning, | At the end of this course, the students will be able to:
Outeomes (CLO)Y 1L Understand the basic hierarchy ol a cell,

2. Understand the important Cellular process,
3. The cell balance and health ol individual,

6, | Credit Value {4

7. | Total Marks Internal Marks: 20 Min Passing Marks:36
External Marks: 80

Part B: ( Lul:tent of the Course

Linii Topics ~ [Total Hours
I History and Discovery of Cell, Basic concept of Prokaryotic and |2 Periods |
Eukaryotic cell. {08 Hours I

Il Structure and Chemical composition of Prokaryotic Cellular| 12 Periods
Structure: bio-membrane and cell wall, Capsule, flagella, Pilli, plasmid| /08 Hours |
’End Cytoplasmic inclusions. '

Ll tructure and Chemical composition of FEuwkaryotic Cellular) 12 Periods
tructure: bio-membrane and cell wall Cell Organelles; Structure and! /08 Hours

functions of cytoplasm organelles: peroxisomes, endoplasmic reticulum,

~ Golgi apparatus, nucleus, nueleolus, mitochondria and chloroplasts, | |

v io membrane: Function of bio membrane in transport- Active & Passive, 12 Periods

Active transport — Types ABC, Group translocation Na'/k™ Pumps /08 Hows

Membrane Potential Gradient, Role of Membrane Electron Transport, Rule

of carriers, Models, Symport, Antiport,

Vo Cell division, Cell cycle & Cell communication: Mechanism and |2 Periods
biochemical activities during M-phase. Cell cycle and Programmed celll /08 Hours
death-Control system, intracellular control of cell cyvele evenls, Apoptosis,
extracellular control of cell growth and apoptosis, Cell Junctions and cell .
adhesion: anchoring. adherence junctions, desmosomes, gap junctions,
zohesion. Extracellular signal molecules, nitric oxide gas signal.

Part € - Learning Resource
IL\l Books. Referenee | Hljﬂﬂ-.'a L RL‘\U[.[LL‘\

Text Books:

1} Molecular Biology of the Cell - Albert, Johnson, Lewis, Raff, Roberts and Walter.

2} Molecular Cell Biology. Lodish, Birl, and Zipursky. Freeman, Microbial Physiology b}fl
Albert G,

3) Moat and John W, Foster. Third edition, John Wiley and Sons.

As approved by academic council and executive council meetings
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Reference Books:
I, De Robertis EDP and De Robertis EMF (2006) Cell and Molecular Biology, Sth edition.

Lippincott
Williams and Wilkins, Philadelphia
2. Karp G (2010) Cell and Molecular Biology: Concepts and Experiments, 6th edition, John
| Wiley &Sons. Inc.
3. Sambrook J and Russell DW. (2001). Molecular Cloning: A Laboratory Manual. 41h
‘ Edition, ColdSpring Harbour Laboratory press.
4. Krebs ), Goldstein E, Kilpatrick S (2013), Lewin's Essential Genes, 3rd Ed., Jones and
Bartlett earning
5. Wiley JM, Sherwood LM and Woalverton CJ. (2008). Prescott, Harley and Klein's
Microbiology. McGraw Hill Higher Education

E-Resources:
¥ e-Resources / e-books and e-learning portals
# Use of following sites
I https://nptel.ac.in/courses/ 102103015
L. https://onlinccourses.swayam2 acin/cecl9 btl lpreview
‘ 3 hopsyavwew britinnica.com

Dreclaration
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Miuuhiulu&_}, Assizstant Professor, Atal Bihan &&-

Vajpayee Universily, Bilaspur -

D Swati Rose Toppo, Member BOS, !l
Microbiology, Assistant Professor, Atal i
Bihari Vajpayee University, Bilaspur

D, Beshmi Parihar, Member 305,
Microbiology, Assistanl Prolessor,

ERR Science PG College, Bilaspur (CG)
D Subhraja Pandey, Member BOS,
Microbiology, Assistant Professor,
DF Vipra College, Bilaspur (CG)
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P rogram: M.Se. Microbiology | 5Lmnlu i | Year:1 | we.f:2023-2024

L Course Code MICT204 (B)

2. __C_.ELLE‘E Title |  Genetic Engin;.::_ri;ing_ . ]

3. | Course Type | Theory (Elective T)

4, | Pre-requisite e As per Govt. and University norms '
(ifany) _

Chutcomes (CLOY) Understand the important Cellular process
The cell balance and health of individual ‘
3. Understand the basic hierarchy of a cell.

{ & | Course Learning, At the end of 't-l'i-i;mursu, the students will be able to:
|
2:

6. | Credit Value | 04 -
7. | Total Marks Internal Marks: 20 Min Passing Marks:36
]_ | | External Marks: 80

I Part B! Content of the Course ' - |
Unit T Tupm Total Hours |

I Basic techmqum in Genetic Engineering: Isolation and purification of 12 Periods
genomic and plasmid DNA. Pulse field gel electrophoresis. Nucleic acid| /08 Hours
|I:rlull|ng (Southern, Northern and Western blotting). RNase protection assay,

Im situ hybridization. PCR methods and application (RT-PCR, RT

| lenmahua PCR). DNA sequencing methods- Maxam and Gilbert method,

Sanger’s dideoxy method, Automated DNA sequencing, pyrosequencing.

Oligonucleotide synthesis, Site-directed mutagenesis: Analysis of genetic

wvariation-Single nucleotide polymorphism, RFLP, RAPD, Restriction

mapping, Chromosome mapping and chromosome painting, DNA Chips and
Microamay, E—

DNA mampuldtmg Enzymes. Nucleases, p{.‘r]}f]JLILIL,DlldL kinase, DNA| 12 Periods

Ligase, DNA polymerase |, Klenow fragment, RNA dependent DNA! /08 Hours

polymerase, Terminal deoxynucleotidyl transferase, poly A Polymerase,

Ellcaline phosphatase, Reverse transcriptase, Restriction endonucleases.

rokaryotic Host-Vector system: Vectors (Plasmid, Bacteriophage, Cosmids
nd Plasmid-Phage) for cloning in Prokaryotic host (E.coli), shuttle vectors
ind expression vectors
ecombinant DNA concept and Prmciples of Lluning Construction of .
ector, ligation, intection, transfection and Cloning, Cloning in Yeast, 12 Periods |
'lunmg in s‘unmah H}fwlmn Llumng in Planl Syuiem Frrrperl:les of Hest,| /08 Hours

Mecthods of sereening and selection of Recumhmant clunea., DNA

Libraries- development of vectors, construction of genomic and full lengthl 12 Periods
IV eDNA Libraries. Screening libraries with gene probes, sequence dependent! /08 Hours

Tcmenulg colony hybridization, plaque hybridization, Screening by gain of

fi

i

inction, Immunological screening, chromosome w 1!|<Erlg studying gene
unction through protein interactions — two hybrid screening, phage display
libraries. analysis of gene expression based on 17 RNA Polymerase, visible i
| imarker gene. Gene silencing,
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Applications and legal issues: Applications of genetic engineering in |
agriculture, veterinary, industry, Forensic Science and Medicine. 12 Periods
V [Transgenic crops, animals, recombinant enzymes, pharmaceuticals- ¢ (08 Hours
Humulin, somatotropin and somatostatin, Ethical, legal, social and
‘ nvironmental 1ssues, ‘

. Part C -1 vsnmug_,_l@tuuuuu

! Text Mok, ’{ hl snee B 1u1-- | If-.hnlll;‘_..,
Fext Books;

|.Benjamin Lewin, Gene VI, Oxford University Press, (2000)

2 Bruce Alberts, Alexander Johnson, Julian Lewis, Martin Raff, Keith Roberts, Peler Walter,

Molecular biology of the Cell, (2002) 4th Edition. Garland publishing Inc.

$.Damell. Lodish and Baltimore, Molecular Cell Biology, Scientific American Publishing Ine,

(2000). Watson. 1. D, Baker. T. A, Bell. 8. P, Gann. A. Levine. M. Lusick. R, Molecular Bivlogy

of Gene, 5 th Edition. The Benjamin/Cummings Pub. Co. Inc. (2003},

Reference Books:

. David Frifielder, Stanely R. Maloy, Molecular biology and M icr o bia | genetics. 2
nd Edition, Jones and Barlett Publishers. (1994},

2. Brown T.A_, Gene Cloning and DNA analysis. 2nd Edition, ASM press, (2004),

3. Sandy anmm Principles of Gene Manipulation and Genomes. Tth ht

Blackwell Publishers, (2006), |

Glick BR and Pasternalk JJ, Molecular Biotechnology, 2 nd Ed. ASM press (2003

. Uldis N. Streips, Ronald E. Yasbin. Modern Microbial Genetics. 2 nd Edition
WileyLiss Ing. (2002),

. Russel P J, Essential genetics, Blackwell Science lne, 2 sub edition, (1987).
Gardner E J, Simmons M ) and Snupstad DP, Principles of genetics, 8th edition
Juhn Wiley & Sons, (2006).

E-Resources: |

1. e-Resources / e-books and e-learning portals
Use of following sites
I https://mptelacin/courses/ 102103015
2. https://onlinecourses.swayam2.ac.in/cecl9 btl l/preview

o

e

3. hups: Vv britannica, com B
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Fﬁgru;ﬁ.: M.Sc. n}:ﬁnﬁ,nw_i Semester n _.[ Year: 1 _.I:C.I".Elll_-ﬂ]'l;l_ |

B e T T

2 " CouseTwle | __Agriculture Microbiology
o CouwseType | T heory (Blectiven) e ]
4. | Pre-requisite [ As per Govt, and University norms

(Fany) s : . J
3. | Cowrsse Leaning. | At the end of this course, the students will be able to: !
Outeomes (CLOY) . Understand the basic hicrarchy of a cell,

2. Understand the important Cellular Drocess: |
3. The cell balance and health of individual

== e Y -
'Fs. Credit Value | 4 |

T.|Total Marks | Internal Marks: 20 | mis Passing Marks:36 |
| External Marks: 80

- —— Part B: Content of the Course == -
Unit | Topices otal H uur.-._l
I Introduction to Agriculture microbiology: Soil microorganisms in 12 Periods
‘ ;gm system: Types of microbial communities Interrelationship hutwe\ﬂn‘ /0% Hours
plant and microbes: Above and below ground parts and eftect nf| |
agricultural practices on soil. ,

1 ]E“I'icruhial ecology:  Chemical  transformation and  Nutrient| 12 Periods
mineralization by microbes in soil. Biclogical Nitrogen Fixation:] /o0& Hours
Mechanism of nitrogen fixation, Biochemistry of nitrogenase. Genetics |

| EJ’ nitrogen-fixation. Rhizobium ~Legume Association, formation u!l
oot nodule. Importance of Leghagmoglobin. WIS, QN
I_ i tDIScmw Managemnet: Major plant diseascs {Bacterial, Fungal andi 12 F‘eriu:[s_i'
[Viral} and their Biocontrol (bioherbicides, biopesticides, biufungicidus]-' /08 Hours
- And Bioinsecticides), Integrated Peat Management, s
| IV [Biofertilizer: Bacterial biofertiliger (Nitrogen fixers, PSB),
Cyanobacterial biofertilizer and Fungal biofertilizer . Industrial
roduction of Biofertilizer. Green manuring ; algalization

i = e

] I_;?.ilauriuc'[.sz |
{08 Hours |

V. Plant Tissue Culturc: History and Scope, Techniques and I_Jlﬁiuds_ |
Applications. Biotechnology in agriculture- The new green | {08 Hours |

| evolution, Transgenic plants. Reclamation of barren lands using
L microbial technology, | |
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Woebsite 1 weww bilospursniversiy g, i

Part © - Learning Resource
= l'ext Books, Referenee Books, E-Resourees l
Text Books:
L. Eldor A Paul. Soil Microbiology, Ecology and Biochemustry. VI Edition: AcademicPress,
{2007).
|2. Eugene L. Madsen. Environmental Microbiology @ From Genomes to Biogeochemistry, |
Edition, Wiley-Blackwell Publishing. (2008).
3. Agrios, G, N. Plant pat ho lo g y, Harcourt Asia Pvt. Lid. {2000,
|4, Buchanan. B.B., Gruissem, W. and Jones, R.L Biochemistry and Molecular Biology of
Plants, LK. International Pvt. Led. (2000).
| Reference Books:
L. Mehrotra R S and Ashok Agrawal. Plant Pathology. Tata Mc Graw Hill ,6th reprint (2006),
2. K. 5, Bilgrami, H, C. Dube. A textbook of modern pathology, 6 th Edition, Vani F.dumtinnal|
Bools, @ division of Vikas,{1984)
3. Agricaltural Microbiclogy by Bhagvaraj and Rangaswami

E-Resources:
https:/sist, sathyabama ac.infsist_cou rsermaterial uploads/ SMB2203. pdf
hitps://microbenates. com/microbial -i ntcraction-and-us-types-with-examples/
Littps:/‘microbenotes. com/cale pory/agricyliur l-microbivlogy/
hitps:/fsites google.comisite/soilagrimicrobial/
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Website | www hilaspuruniversiny e in

- __ PartA:lIntroduction T
Program: M Sc. Microbioloey | Semester: [] j. Year: | | wee L 2023-2024
L | Course Code MICP201
2. Course Title Lab 3

3. '.L"u_u_rg;é Type _

T Laboratory Course
Pre-requisite

As pe_r Govt. and University norms

(il any)
5. | Course At the end of this course, the students will be able to:
Learning. 1. handle instruments in microbiology Jab,
Outcomes 2. isolate, purify and observe microorganism.
(CLO) 3. can understand about biochemical nature and technigues of microorganisms

4. can understand physiology of MICTONIEAILIST,
. ﬁ_,_-_gl_'t:l'l_il' Value _Ij4 . =y ] _ __ S
7.| Total Marks | Internal Marks: -- | Min Passing Marks:36
_ External Marks: 100 |

Part B; Content of the Course

_'Fupi-ég_- Total Hours

[ Calibration of pH meter and adjustment of buffer.
2. Toverify Lambert Beer’s law, 60 Periods
3. Studies of pH titration curve of amino acidacetic acid and determination of pKa ¥ 40 Hours
values and Handerson-Hasselbach equation,
Homogenisation of cells by centrifugation.
Testing efficiency of laminar flow hood,
Separation of bacterial lipid/amino acids'sugar/organic acid by TLC or paper
chromatography,
7. Separations ef serum proteins by horizontal submerged gel electrophoresis. '
8. Paper electrophoresis and separation of haemoglobin or blue dextran by gel
filiration,

9. Isolation and cultivation of autatrophic bacteria,
10, To study effect of salt concentration on bacterial growth by turbidometry method. |
i 1. Determination of thermal death point (TDP) of an organism,
12, Effect of pH, salt concentration, metal, dyes, on growth of microorganism.

R
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I - mHL I.L:.'ir-ning Resouree o -
! - lext Books, Reference Books, F-Resoupces
Text Books:

;Rll'fl.'l'l‘.']ll:t‘ Buoks:
1. Atlas R. M. 1997, Principles of microbiology Il Ed., McGraw Hill.

|2. Potter G. W. T1 & Potier, Geoffrey W. 1995 Analysis of Biological Molecules: An
Introduction to Principles, Instrumentation and Technigues, Kluwer Academic publishers,

|E-Hq:suu rees:
hittps:/thebookee.net!

I . ic
I.Aneja K. R., Laboratory Manual Of M ierobiology And Biotechnology, Medtech: 1«1 edition,
2017

2. Text books and Laboratory manuals as mentioned in MICT201 and MICT 202

. |
http:/site. ugaza.edu.ps/mwh indiffiles/Laboratory Manual And_Workbook_In M icrubiology.p

dr
'hitp:r'fsitu.lugam,eij_u.psf}rdnhd_ ouh/files/General-Microbiolo gy-Laboratory-pdf, pdf
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Program: M se. Microbiology l Semester: [1 | Yeur J woel: 2023-2024 |
| 1] Course Code ‘ ) _ MICP202 _ |

Course Title _ Labd |

2.
3. Course Type I Laboratory Course |
4. | Pre-requusile | As per Govt, and University norms
i) I -
. | Course Learning. | At the end of this course, the students will be able to:
Outeomes (CLOY |1, handle the instruments / equipments applicd for Genetics & ‘
molecular experiments

E, perform the exercise fexperiments of molecular biology and |

Jenetics .
6| Credit Value 02— — R ——
7. | Total Marks - Internal Marks: -- Min Passing Marks:36
) St l External Marks: 100 s
L . Part B: Contentof the Course ]
- Hours
A | [solation of I)NJ:‘I.. from [:;:mt cells. {mniunfn1us‘.mnt-‘hﬂ:mna}. 60 Periods |
[ Transformation of E coli, preparation of competent cell 40
| Isolation of plusmid DNA from E cali Hours [

UV absorption of proteins, DNA and RNA.
Separations of bacterial DNA by A garose Gel electrophoresis. |

Isolation of streptomyein resistant strain of E coli by gradient plate
method, |

= N TR NS N

B Note: Any one choice of MC1P202 (AY MCIP202 (B)/ MCIP202 (C) as |
per chosen elective |

MICP202(A): Cell Biology
I. Preparation of mitotic plate by Carmine Squashing method and phase |
identilication.
- Preparation of karyotype of metaphase plate, |
|3, Preparation of Meiotic plate and determination of phases, '
(4. Cytochemical staining of total proteins- Bromothymol Blue, |
| | 3. Cytochemical staining of Polysaccharide-Periodic Acid Schiff's (PAS),
0. Demonstration of Polytene chromosome in Chironomus larva, | |
7. Computation of chiasma frequency and terminalisation of phases. |

MICP202(B); Genetic Engineering ' |
L. Demonstration of PCR, DNA sequencer and fermenter, | |
2. Isolalion of genomic DNA from bacteria and purification by column
Chromatography. |
| 3. Isolation of genomic and plasmid DNA by polyethylene glyeol method. |
S Restriction digestion of

isolated DNA (Single and Double digestion). |

As approved by academic council and executive council meetings
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6. Tranformation of £, coli, Preparation of competent cell, |
7. Conjugation of £ coli using plate method

| ICP202(C): Agriculture Mic robiology |
| L. Isolation and characterization of Bacterial and fungal microflora of soil.

2. Bioconversion of ammonia to nitrate (ammonification) | |
3. Production of Ammonia from organic compouned.
| 4. Bioconversion of Ammonia to Nitrate. (nitrification), |
3. Determination of Nitrate reduction, | |
6. Characterization of different soils for the detection of various en Zymes-
| amylase lipase, protease and catalase. |
7. Microbiological characterization of Cyanobacteria,
| 8. Separation and determination of Cyanobacterial pigment, |
Y. lsolation of Rhizebium from Root Nodule. | -
| 10, Isolation and enumeration of bacterial and fungal microflora from , |
rhizosphere, rhizoplane and phyallosphere. |
1. Demonstration of bacterial antsgonism, antibiotic producing urganisin,
| identification of symbiotic bacteroids of rhizobium, |
[2. Isolation of Azotobacter fAzospirillum from soil. | |
I3. Plant Tissue Culture- preparation of MS medium and Gam borg’'s B
| medium, Sterilization of explani, injtiation of PTC by shoot bud or cu[]uﬁ| |

cullure, |

| __'_ o _l-‘;}t e '-Td'c-:;ﬂing_i{-bsum:cuu__ _ e ]
—Text Baoks, Reference Books, E-Reseurces o]
|
|

|| Text Books:
L. Angja K. R., Laboratory Manual OF Microbiology And Biotechnology, Medtech: |5t edition, 2017
|2. Text books and Lahoratory manuals as mentioned in MICT203

Reference Books:

[. Atlas R. M, 1997, Principles of microbiology I Ed., MeGraw Hill.

2. Ananthanarayan R. and Paniker C.K.J. (2009) Textbook of Microbiology. &th edition, |

University Press Publication

‘3. Brooks G.F., Carroll K.C.. Butel LS., Morse S.A, and Mieizner, T.A. (2013) Jawetz, Melnick |

and Adelberg's Medical Microbiology. 26th edition. McGraw Hill Publication

4. Goering R., Dockrell H., Zuckerman M. and Wakelin 1. (2007) Mims' Medical Micrabiology.
ath edition, Elsevier |

|E~Resmrrces: |
fttps://thebookee.net/
http://site.iu zaza.edu.ps/mwhindi/files/Laborato ry_Manual_And Workboo k_In Microbiolo EY.p |

df
Lﬂmf{sitﬂ-iﬂaﬂazd&!y_sms!ahdﬂhfﬁlqsiﬁ@'ﬂl~Mt1i.ﬂ*O&Lahﬁra!_m'-pﬂtﬁdf_‘ B
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