Theory TareR

Part A - Introduction

Program : Honour/Research

[Class: B.Sc. |  Year:IVYear | Session :2024-25

Subject: Biotechnology

1. | Course Code S4-BTEC2D
2. | Course Title Microbial Biotechnology
3. | Course Type DSE II
(Core
Course/Discipline
Specific Elective/
Elective/ Generic
Elective
/Vocational/....)
4. | Pre-requisites To study this course, Student must have Degree in Biotechnology
This course can be opted as an elective by the students of following
subjects Botany/Microbiology/Pharmacy/ Biochemistry/Chemistry.
5. | Course Learning | On successful completion of this course, the students will be able to:
outcomes
e Students will be able to explain the basic concept of aseptic
microbiological procedures.
e Students get familiarity with the diverse types of microbes, methods to
classify them and their food habits.
e Students will be able to appreciate the functioning and applications of
various techniques to grow microbes in laboratory & industry.
¢ Students having familiarization with the structural details of bacteria and
viruses as well as with the metabolic diversity.
6. | Credit Value 2
7. | Total Marks Max. Marks-30+70 | Min. Passing Marks: 35
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Part B — Content of the Course

‘| Total No. of Lectures- Tutorials-Practical { in hours per week): L-T-P:

Unit

Topics

Number of
Lectures

Introduction of _ﬁismbioiogy: Histo.r}?. Applications & Status of
Microbiology in India. Classification of Microorganisms-General
Features, systems of Classification. Microbial Taxonomy: Microbial
Evolution, Systematic and Taxonomy, New approaches to bacterial
taxonomy classification including ribotyping. Nomenclature and
Bergey's Manual.

¢

IL.

Bacteria Structure-function: Cell walls of eubacteria (peptidoglycan)
and related molecules; Outer-mmembrane of Gram-negative bacteria;
Cell wall and cell membrane synthesis; Flagella and motility; Cell
inclusions like endospore, gas vesicles.

Prokaryotic Diversity Bacteria Purple and green bacteria;
Cyanobacteria; Homoacetogenic bacteria; Acetic acid bacteria;
Budding and appendaged bacteria; Spirilla; Spirochaetes; Gliding and
sheathed bacteria; Pseudomonads; Lactic and propionic acid bacteria;
Endospore forming rods and cocci: Mycobacteria: Rickettsias,
Chlamydies and Mycoplasma.

Archaea: Archaea as earliest Life forms: Halophiles; Methanogens;'
Hyperthermophilicurchaea; Thermoplasma, Microbes in extreme
environment.

Iil.

Viruses: Bacterial, Plant, Animal and Tumor viruses; Discovery,
classification and structure of viruses.

Virological methods: Cultivation and purification of viruses;
estimation of yields, methods for purification. Diagnostic methods:
Immnuodiagnosis, haemagglutination and haemagglutination.
inhibition tests, Complement fixation, and imuno-histochemistry.
Fluorescence, confocal and electron microscopic techniques principles
and applications.

j 48

Viruses and virus-cell interaction: Virus Group Clinical features,
epidemiology, diagnosis and treatment of following viral group: Viral
Haemorrhagic Fevers (Dengue & Chikungunya), Viral Encephalitis
(JEV & WNYV), Viral Enteric Diseases (Rota virus & Norovirus),
Types of Virus-Cell Interactions, Cytocidal Changes in Virus-Infected
Cells Noncytocidal Changes in Virus-Infected Cells, Inclusion Bodies,
Polarity of Viral Budding, Ultrastructural Changes in Virus-Infected
Cells, Virus-Induced Cell Death: Apoptosis Versus Necrosis

Antivirals: Interferons, designing and screening for antivirals,
mechanisms of action, antiviral libraries, antiretrovirals - mechanism of
action and drug resistance. Modern approaches of virus control:
Antisense RNA, siRNA, ribozymes
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Overview of Basic Metabolism & Microbial Nutrition: Metabolic
Diversity among Microorganisms,
Photosynthesis in microorganisms; Role of Chlorophylls, carotenoids

and phycobilins; Calvin cycle, Chemolithotrophy; Hydrogen - iron - |-

nitrite - oxidizing bacteria; Nitrate and sulfate reduction;
Methanogenesis and acetogenesis:

Fermentations - diversity, Syntrophy, Fermenter &its mlcrobes of
industrial importance.

Nitrogen metabolism; Nitrogen fixation; Genes.
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Part C - Learning Resources

Text Books, Reference Books, Other Resources

Suggested Readings:

0 POy B Bl =

Gupta P.K., Cell and molecular. Biology.

Rastogi S.C., Cell & Molecular biology.

Alberts's et. al., Molecular Biology of Cells (2002)
VermaP.S&Agarwal : Cell Biology.

R.C.Dubey:Text book of Microbiology.

Dubey and Maheshwari :A Text book of Microbiology.
Bilgrami K.S./ Sinha R.K. Essentials of Microbiology.
P.D Sharma : Microbiology.

Pawar&Dagniwala: General Microbiology Vol 1& II

. Sharma P.D. Applied Microbiology.
11.
12,
1.3
14.

Purohit S.S. Microbiology Fundamentals &Applications.

AnejaK.R. Experiments in Microbiology Plant Pathology & Biotechnology.
Banerjee. A.K., BanerjeeNimalaya.Fundamentals of Microbiology & Immunology.
Kumar H.D. & Kumar Swati :Modern Concept of Microbiology.

Suggestive digital platforms/web links- Delnet.

Suggested equivalent online courses: Coursera, NPTEL, Career’s 360

Part D-Assessment and Evaluation

Suggested Continuous Evaluation Methods:
Maximum Marks : 100

Continuous Comprehensive Evaluation (CCE) : 30 marks University Exam (UE) 70 marks

Internal Assessment : Class Test Assignment/Presentation

Continuous Comprehensive ; 30
Evaluation (CCE)

External Assessment : Section(A) : Very Short Questions

University Exam Section Section (B) : Short Questions 70
Time : 03.00 Hours Section (C) : Long Questions

Any remarks/suggestions:

C) .
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PRACTICAL PAPER

Part A - Introduction

Program : Honour/Research

| Class: B.Sc. |  Year:IV Year | Session :2024-25

Subject: Biotechnology

1. | Course Code S4-BTEC2Q
2. | Course Title Microbial Biotechnology
3. | Course Type Discipline Specific Elective 2
(Core
Course/Discipline
Specific Elective/
Elective/ Generic
Elective
/Vocational/....)
4. | Pre-requisites To study this course, Student must have Degree in Biotechnology
This course can be opted as an elective by the students of following
subjects Botany/Microbiology/Pharmacy/ Biochemistry/Chemistry.
5. | Course Learning | On successful completion of this course, the students will be able to:
outcomes
o Students will be able to explain the basic concept of aseptic
microbiological procedures.
e Students get familiarity with the diverse types of microbes, methods to
classify them and their food habits.
e Students will be able to appreciate the functioning and applications of
various techniques to grow microbes in laboratory & industry.
e Students having familiarization with the structural details of bacteria
and viruses as well as with the metabolic diversity. |
6. | Credit Value 2 z
7. | Total Marks Max. Marks-100 | Min. Passing Marks: 35
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Part B — Content of the Course
- | Total No. of Lectures- Tutorials-Practical ( in hours per week): L-T-P:
r Unit Topics Number of
Lectures
- _ (2 Hours Each)
1. Iscolation of bacteria, fungi and viruses from air water
and soil. 30
2. Staining Method-Gram Staining, Endospore Staining.
Fungal Staining. Algal staining.
3. Identification of Bacteria based on staining, shape and
size.
4. Antibiotic Sensitivity of Microbes by the Use of
Antibiotic Discs.
5. Isolation and identification of aquatic Fungi from Local
water body.
6. Isolation and Characterisation of green algae from
i Natural habitats.
| 7. Measurement pHof water and soil,
! 8. To study the plant cell structure using various plant
materiais.
9. To study microbial cell by Monochrome staining and
Gram staining.
10. To prepare and study the different stages of mitosis and
meiosis.
11. Histochemical localization of flagellin.
12. Viable cell (bacterial/fungal) counting using
Haemocytometer.
13. Measurement of cell by light microscope: Calibration of
ocular micrometer, finding out average cell size
14. Separation of cell types from blood by TLC differential
counting.
15. Methods of cell lysis: rupture
osmotic/chemical/enzymatic.
Note: 70% of above are mandatory to perform.
Keywords/
Tags:
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Part C - Learning Resources

Text Books, Reference Books, Other Resources

Suggested Readings:

1. Gupta P.K., Cell and molecular. Biology.
. Rastogi S.C., Cell & Molecular biology.

Alberts's et. al., Molecular Biology of Cells (2002)

VermaP.S&Agarwal : Cell Biology.
R.C.Dubey:Text book of Microbiology.

Bilgrami K.S./ Sinha R.K. Essentials of Microbiology.

P.D Sharma : Microbiology.

2
3
4
5.
6. Dubey and Maheshwari :A Text book of Microbiology."
7
8
9

Pawar&Dagniwala: General Microbiology Vol 1& II

10. Sharma P.D. Applied Microbiology.

11. Purohit S.S. Microbiology Fundamentals &Applications.
12. AnejaK.R. Experiments in Microbiology Plant Pathology & Biotechnology.

13. Banerjee. A K., BanerjeeNimalaya.Fundamentals of Microbiology & Immunology.

14. KumarH.D. & Kumar Swati :Modern Concept of Microbiology.

Suggestive digital platforms/web links- Nil

Suggested equivalent online courses: Coursera, NPTEL, Career’s 360

Part D-Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Internal Assessment Marks External Assessment Marks
Class Interaction /Quiz Viva Voce on Practical
Attendance 30 Practical Record File 70

Assignments (Charts/ Model Seminar / Rural
Service/ Technology Dissemination/ Report of
Excursion/ Lab Visits/ Survey / Industrial visit)

Table work / Experiments

“Total Marks : 100

Any remarks/ suggestions:
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Treory FarerR

AT & - IR=T
FEFH: T ey | ORI Ferr: fgadt. | 9 TS T: 2024-25
_ IELRASERICIRED
qrSIFT FT FIS S4-BTEC2D
TS T o SRS ER I DIIEED]
TTSAHH FT THTL {(F1T Rfafas afefrs @i 2
Fra/ Rfafas afafes
Teited [ZaFea/SatE
T fFa/ FTFHIFA......)
@i (Prerequisite) TH FIH FT ALATT F44 F (o0, m?fﬁwmmwm
# T Er
= TTsAEH 1 et et F gt g v dwtew
3w & =9 | A7 57 FHaT § FiaAT / Greh e
[FTEE TR A /AR T |
TIEIHA AT AT o T UHCF T g ATUTLOM FT THAT F Te77 g7
gierfeaat (F afT g gemstratas=T TR,
sm3e#H) (CLO) o gt & Aty F Temgett & o= g ggar g,
Iee AvTEd F HT AT $f I @ fi ared-
* T FATUTAT ST AT T TLEAT LA § &
BT TARTLTAT ST I2RT & TR {3 & for
[EIEEKETIET AR IEEaral
o AL T HeEaTeRs® Fae § affya g
FFETAT ST T F A1 wAq=y fafaear % aron
Ffee A 2
FA HF Ffdreaw aiF: 30470 S[ATT I 3 35
(/_@N‘:&’//l/i ALWAL
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AT - qr&TsA i fAwaasg

SATEAT it T FAT-SEIRAA- YT (Jf warg s #): L-T-P;

THS (ELR ST Y FedT
| qersita s &1 9= =fem, s «dr Rafwre &
qenstta fAew ¥ gewsiar &1 adftsommer &dEar-, G
Fafterzor T gorreft

et avfieeor Arehifaae fEwmw ;, raftad siw affar,

ST i afEr F forg Au 3w Reeeft afta
AT 37 T Agere|

I TRar g w1 g ahfar &t wRm fan
(Afteererz+a) dafaa sop, amm fT T Bt SR,
Fifdr fafy s Fifoeer et dawor, Fofe=T i
wrfqefterar, Ff garae 59 o fisoy, i gfewrd

sttary wFRafes Rfdwar . & siw g aFRfa
aEEEETT, gmuREsRs dEhtan oRfts o G
SxftaEr, FEfE siw suifa S fRufer R
TSR ST ST ST, TR, afFew o fifgE
ufie ST, USRI g9 W Al ded s #red

EEaEEpIE) HTSH S AT, FAATSE IS & 158
A AT qifdE Sfaw &7 i gaq
TATHIEeR; AOARIE; FISavaHifhioss Jafm; auia & s,
faww aramE § gensta

Il R sfrar, @8, Ty s sme anrE; g, R, @
FRTHLOT A HHAT

iR Rt : ar w1 aadw s g [
a1 aqam, gfewer 1 ffteh Rea 5 a0
TAUAARTINNE, FARGNIAT Y FAmengfene A
adieror, @ Ryir, sfw srERea s aed-

\Y; Ry efx framy AfT de¥em - fur wgE B BefE
faeraaTd, e fAsm, R s s

ATALA THZATILA THATET J@TT ] SfEaaeg=aT, amawe L
THFAE A (A dT Teegquad)), amRe A A9 e)
ATITH ST FLATACH, ATICHAA S0F9H & The-, A1a7H-
HHEAT FIF H AreemEed yREdd,  FrEEswiad -
AT 7 AT aiadq, garea e, awreg | O
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afewr & gftmar, B dxfa wifwd # ofy gew
qeaATeR®  aiadd, Aoy SR Frforr gog - oreiRe
FATH AR

Aoy Tt SevheE, wdETaee F e e s s,
FILATE & A, ULTATIALA AT, TEIaTargee -

FEATS FT d T Zar wiara By fesr & sregfAe

EERIRERICERE L FENICPE R B I DA e C e
gewstat & &t fAfEgar, gewsfat § wwer gguor; Fafee
1 gfw, FdEEe O wewfalE ¥R =%
FATTTATZIE; FTESISIT SHFATHLT FT AT - ATEETEE - AT -
IHIET, AR W wehe ¥ FH  FuyaeAfw e
[UEEAE I

Foaafafaegar, fErdh, Fas iw o sfenfs wga ¥
GEREIE]

ATZEISTT FATTHE, AT T sfi=y
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AT - AT eI S8

I3 IEa+, Ta TEAF, ST e

AT TEIF TF ARG/ TTST SETE=1/97ST /T

BECRSED

. TOAT 9.3, FAFT S srorfEe) sfrafasm
TERIT TH.HT. FITUHT U rorfas strafasm
HeaTd UZ| FAFITAFTSA FT srorfaras sfrafasm, (2002)

FHT 9.0 ¥ AT F 9T St s,

DR R W

o AHY. T ATSAHTETAIATST T IS e
T AT AL ATSH AT T TF IS [Eaw
e . wa/ . g a3, aredraraEtst fi afardan

o1 ot .. ArERETIEA TS

9. TATATT 3% IUATAT| LA HIZh ATHATST FE
10. eraT 1.2, UATZ T ATSHIATATA TS

1. 9208 wa.uH. BT aresramaarst & g fRgie o s

12. AT .30, ATSHTATATATST ST TATATST 3 arvegrertstt & Tn

13.9efT WA, g (AT aas ATshararaist T TRETats & gHarer g,

14, FHTC TH.ET. U FATE ST ATShIamaraist £ i saemo

Feifaa Rfea <ewid/ 3w fw -

AT THF SAAATEA TISTHH: MOOCS, SWAYAM,

W T - SAqeifea gear fafe:

e qaq geaiw AR

srfershaw &= 100

Hqad ATIF Jed i (CCE) 3 : 30 fasafa=merfi= aferr (UE) &=: 70

HaRF gegis: FATH 26 30
AT ATIF Yegiwd (CCE): AT THE/ TEGA LT (St e9r)

HFA ST (31): AfT o w7

[ECIECIERIGR LIk AAATT (F): T T 70
T79- 03.00 52 HAHTT (7): T 39T I
Frs feoauft/azma:

Page 53 of 65




TS G99 OF

N AT & - IR=T
FFH: ‘S oq 2F /‘k’%@ e - T T FqF | | 2024-25
v S senfrh
QTSI F1 FiE S4-BTEC2Q
o | TTETEw F offiE TEHE Y S S
TTETHH T T (F1 T/ R @fefes @k 2

fefafeaa wfafes it
[zatFea/satT safaeal

4 | T (Prerequisite)

TH FIY FT ALqTT FLH F o0, g 7 3wy =7 sreqae arfer
ERED
TH ITgY & Aefertad fEwdt F gt gy us awfous

A % =9 § AT A7 FHAT § FieAT / ATSA TSI AT
[T AT AR T |

5 | TTSIHEH FETAT HY
qierfedaT (I AT
Ar3eEH) (CLO)

* A UHCHF T g TTLUTLM FT THAT F T840 2140
g gemstrafasT=T yhRars.

o grEl F AT g F Tt & ok g gear
2, I8 aiga e i fafaat s st | i -
|

o A FTAYOTAT ST ATIANI T TC=AT 7 | qe09
ERT THTLTAT 377 I=ART & TRt B & forg
[EIEEEERIETE RS el

* AT H HLAATHF faa<or ¥ gfifea ger
FFIITT 7 T F 91 FATI= T A fEear * 9o

Ffee A

2

LREED

arferaw 3= 100 ULk qfﬁufr\aiaﬁ: 35

Page 54 of 65




AT &- qraasd $i Rweeg

T AT T HAT-SEIRAA- TS (7 qarg e /): L-T-P:

@ | TSI $Y der
(2 =/ =TEE™)
1. AT 9T ST HRT § AT, Fud, darer ud fawrgEt v 20
AR
2. st B3fa am sfinsm, deede a1 e 2
ST 9T
AT, SFTT T ATSST 3 ST I ST i qe=m)
tdamfes ReF & ST ¥ gewsiial i ddamates
EEEGEIE LI
5. ®AWIT S 1T & el Fash T 37w S Gg=|
6. UTFIaT ATATHT & B¥ ST FT AT AT AT FUI)
7. 9Tt s g & dioe
8. A= uraw amaft 1 SUFRT 5% qTeT FIoET §7=4T F
FETIT FEATI
9. WM T®EW d@v W w2 grr "rEsEEd a9 &6
AT FLATI
10. #ATEarEs i srdEfifaaee F ffem = £ &9 six
HETT FIATI
11. w1 RErs e e
12. ZHTATEZIHIET T IUFNT F0F FAgM FIAHT (FH/T=T)
EARTE LI
13, weTer gewaeft grr FIfET FT AT wrEwdeT #7 o
T, ST FITIHT ATHTT FT GAT AT
14, FUAHT STAT T ZILT 6 T FHITAFT TH T ST FEAT
15. Frtdmwr =g £ Bt amafes . aeEE
USTTEHT|
- ITAH T &7 70 Fiyea srfFard &7 & Feqrfee w3
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a0y
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W |- AT sreqae garee

TS TEd, HaH Tea, ST HATe

AT TETIF [ AR/ qTST GETEA/975T qTHA:

HIH TETH

. AT 9. FIAFT 37 arortae sfrafase

TEARIT UHHT. T U arorfas strafasma

e TH UZ| A FIIAHTA T Arorfaas strafasm, (2002),

FAT 9.0 AT AT FI{90T s A=

g AT, FTT ATSH AT T IS e

T ACH, A7 AR dF. wreAETEetst Y T 9T

et . w=/ . BT S, aresETETarst i srfRarare

orAT 9121, ATTHIETETATST

. TAYATL T AT ST HISh TS g
10. 94T 9. 21, UCATSE ATSH AT TATST
1. 90 fed va.ua. Bt ArewemEarst F g Rgia oiw s
12. 3T .97, TSR ISTATATS T Sofie Tovertstt sf araregreris & ST
13. 9sfT WA, g fAATeaTs AreaEETars’ T seEreist & gRare fEm,
14, FHTE TS, U FHIX T ATSHETETars i smegfae sraem

Feifaa Rives Qewid/ a9 fie-fE

CoNDdE LGRS

LI R THTFET AAATET IISTHA: Coursera, NPTEL, Career’s 360

W < - Sqeifaa geais e

Fqeifaa aaa geaie fRfd:
FT | HaT2 / T TR /=T (aT7aT)
Iufeerfa g P wree
FHTEAHE (ATe/ATea/AfaT/ATHir I T/ T
HAT/ST=ITRERT STET2/smor( T ) 5 20
F1 RO/ Faeon/SRT9meT SHor
(&= fafSre) /sienfies am=
TMHF ;100

Frs feoqft/aara: ;

@/’_ 1 Al W AL

\\”Hr_ﬁ“ 2 ;;”;i;i.o ooy _10 6
pept e sy, B

Bat 43\1
Page 56 of 65




