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1. About the Department

The Department of Biotechnology, Chaudhary Devi Lal University, Sirsa was established in
June, 2004 with major funding from the State Government. The Department is located at the
first floor of CV Raman Bhawan athe University. The first batch of the students was
admitted in August, 2004. So far the department has produced about 600 post graduate and
29 Ph.D. students, most of them have preferred to go for higher studies, some are actively
engaged in jobs in varus fields while some have developed their own business. Currently,
department is running M.Sc. (two year) and Phjpograms. The Department of
Biotechnology has twavell-aeratedclassroomgor M.Sc. (Previous) and M.Sc. (Final) with
defined sitting arrangement, electricity facility with powsaick up projector and smart
boards. Department has one bioinformatics lab having twenty computers with LAN internet
facility. Department has two wedquipped laboratories for M.Sc. Programme and four

separate aiconditioned research laboratories for Ph.D. programme.
2. Learning Outcomes based Curriculum Framework

The Choice BasedCredit Scheme hasvolved into learning outcommebased curriculum
framework andprovides an opportunity for the students to choose courses from the
prescribed courses comprising core, elective/minor oriségked courses. The courses can be
evaluated following the grading stgm, which is considered batthan the conventional

marks system. Grading system provides uniformity in the evaluation and computation of the
Cumul ative Grade Point Average (&damhaipns,based
which enables the student to move across institutafnisigher learning. The uniformity in
evaluation system also enables the potential employers in assessing the performance of the

candidates.
2.1 Objectivesof the Programme

1 To provide a multidisciplinary quality learning experience to students that will
empower thenfior dreamng big.

1 To provide skillbased education to the students. For, tne Skill Certificate ©urse
(Quality Control Chemismicrobiology) of LSSSDC has been included in the course
curriculumasE mbedded Cour sebo. LSSSDC wi I | cond
for this certificate course and the successful candidategwlt t he 06.CeTrhtel f i
department will register such candidates Skill India Portaand LSSSDC will help

in their placemento concerned industries.
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1 To serve the society by catering the needs at local, national and international level

with utmost commitment, integrity andtbnsiasm.
2.2 Programme Outcomes (POSs)

After completion of the programme, the students ale

PO1 Knowledge Knowledge in the basic and advanced fields ofctire and appliet
disciplines for thefulfilment of professional requiremeant

Critical Thinking Capability of critical thinking based on the context
PO? knowledge of living beings/organisms, nliving components and environmen
basis of life enablingthem to critically analysethe dayto-day problems faced b

thesociety.

Interdisciplinary approach & Adaptation Understanthg of the vital
PO3 connections, within and amoithge flora, fauna and the physical environme
enabling them tantegrateand synthesize the acquired knowledge within th

fields and beyond

ApplicationDevelopmentUnderstanahg for the development ofthe applications
PO4 | of biological materials in food, health, medicine and environment for sustai

development of the society

POS Ethicsand Leadership Awarenessabout sound professional andaracter ethic
as well aghe qualities of leadership and team building skills

Problem Solving Capability for developing innovative and solution cante
PO6 | approach for handling any kind of problem and the paradigm of scig

temperament

Sklls and Inferential knowledge knowledge aboutvarious core and advanc
PO7 | skills for theoretical and practical understanding of different descriptive

inferential statistical tools and techniques

PO8 Specializationand Employability specialization invarious skills based o
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practical training, fields visits and project based vocational training as w
specialization for an entrepreneurial thinking and caoeented approach i

research as well as in industries

2.3 Programme Specific Outcomes (PSOs)

After completing the programme, the student will

gain core and advanced knowledge in different areas of Biotechnology whig
PSO1 | enable them to develop the powers of inquiry, critical analysis, logical thinkin

finding solutions for biological problems

become trained in high quality practical techniques and skills in various fie
PSO2 | biotechnology which will enable them to launch stgss and becom

entrepreneurs for novel Biotechnology products progesses in various industrie

become acquainted with high standards of academic integrity, research ethi
ethics, entrepreneurial values, statistical tools, life skills as well as with prin
PSO3 | and concepts of applied areas of Biotechnolafyjch will help them in emergin
as strong personalities with good leadership qualities in academics, research

as industry.

become capabl®or concepualizationon the basis of acquired knowledge that
help them to design, review and execute any project. Students will develop q
PS04 | of critical thinking, methodology designing (for synthesis of core and advs
scientific concepts) and will learn the aftedfective communication during proje

writing and presentation

3. Programme Structure

M.Sc. Biotechnology programme is a feagmestepostgraduate programme consisting 108
credits weightage of Core Courses (CC), Discipline Specific Elective Co{Ds€3), Skill
Enhancement Courses (SEC) and Open Elective Courses (OEC).

. . [T b
\)L-\ X <7 4 = L { . T R \ f"-‘




Table 1: Courses andCredit Scheme

Sem | Core Courses | Discipline Skill Open Elective
ester | (CC) Specific Elective | Enhancement Courses Grand
Courses PSC) Courses (OEC) Total
(SEC) Credits
1 2 3 4 5 6 7
No. of Total No. of Total No. of Total A total of 12
, , , di b 2+4+6+7
Courses | Credits | Courses | Credits | Courses | Credits | Credits are to be
earned from
| 6 20 - 0 2 8 other
Departments or
from MOOCs
Il 6 22 - 0 4 8
Students have t
Non-
1] 6 16 2 6 1 _ opt open
credit elective course
in consultation
chairperson
and Director,
vV 2 4 3 12 - 0 University
Centre for
Outreach
Programmes
and Extension
o Skill Open
Core Discipline Enhance Elective
Total _ 62 Specific | 18 ment 16 12 108
Credits Elective Credits Credits
Credits
o Skill Open
Per- Core DISCIPI-me Enhance Elective
_ 57.40 | Specific | 1666 ment 14.81 : 11.11 | 100
cent | Credits Elective Credits Credits
Credits
/ JSiAe
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Table 2: Detailed break-up of Credit Courses

Core Discipline Specific Skill Enhancement Open Elective Total
Courses ElectiveCourses Courses Courses Courses
CC+DSC
CcC DSC SEC OEC +SEC
CC1
CcC2
cCc3 SEC1
Semester | - SEC2 OECs offered by 38
CC4 other departments
CC5 or MOOCs
CCe6 (May be enrolled
CC7 in any of the four
CCs8 SEC3 semestery
CC9 SEC4
semesterlll - 10 ) SEC5 Students have t{  °
CC11 SEC6 opt open elective
CC12 course in
CC13 consultation with
CC14 chairperson and
CC15 DSC1 Director,
Semester lll| CC16 DSC2 SEC7 University 9
CC17 Centre for
CC18 Outreach
Programmes an
CC19 DSC3 Extension
Semester CC20 DSC4 i 5
v DSC5
’ Q5 J/l/.‘
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Table 3: Course code and Title along with credits detail

ﬁg. Course Code | Course Title Credits
Semester | Theory | Practical | Total
1 MSc/BT/1/CC1 IntroductoryBiotechnology 2 2
2 MSc/BT/1/CC2 Basic Microbiology 4 4
3 MSc/BT/1/CC3 Structure and function of Biomolecules 4 4
4, MSc/BT/1/CC4 Molecular Biology 4 4
5 MSc/BT/1/CC5 Cell Biology 2 2
6 MSc/BT/1/SEC1 Quality Control ChemistMicrobiology-I 4 4
1. | wsumrsece | fobQuy ConeelChemsotidoay | Ty 4
8. MSc/BT/1/CC6 Lab Biochemistry & Molecular Biology 4 4
Total 20 8 28
Semester Il
1. MSc/BT/2/CC7 Genetic Engineering 4 4
2. MSc/BT/2/CC8 Intermediary Metabolism 4 4
3. MSc/BT/2/CC9 Basics in Genetics 2 2
4. MSc/BT/2/CC10 Bioinformatics 4 4
5. MSc/BT/2/SEC3 Quality Control ChemisMicrobiologistl| 2 2
6. MSc/BT/2/CC11 Lab Bioinformatics 4 4
7. MSc/BT/2/CC12 Lab Genetic Engineering 4 4
8. MSc/BT/2/SEC4 Lab Quality Control Chemig¥licrobiology-II 4 4
9. MSc/BT/2/SEC5 Lab Quality Control Chemig¥licrobiology-Ill 2 2
10. | MSIBTRISECS | (1o eaton after exams dfgem) | |0
Total 16 14 30
Semester llI
1 MSc/BT/3/CC13 Card_inal_ Principles of Academic Integriiyd > >
PublicationsEthics
2 MSc/BT/3/CC14 Microbial Biotechnology 2 2
3 MSc/BT/3/CC15 Animal Biotechnology 2 2
4. MSc/BT/3/CC16 Plant Biotechnology 2 2
5 MSc/BT/3/CC17 Immunology 4 4
6 MSc/BT/3/DSQ A. Biophysical Techniques 2 2
JmF =t 3 € i s giisliz o




B. Enzymetechnology
C. MOOC
A. Lab Microbial Biotech
7. MSc/BT/3/DSC2 B. Lab Animal Biotech 4 4
C. Lab Plant Biotech
8. MSc/BT/3/CC18 Lab Immunology 4 4
9. MSc/BT/3/SEC7 | Life skills and Humanistic Values** Nor-credit 0
Total 14 8 22
Semester IV
1 MSc/BT/4/CC19 Genomics & Proteomics 2 2
2| wsaeTiacco | BEeneneery etecAnen | :
A. Dissertation
3. MSc/BT/4/DSQG B. Research Review Project 4 4
C. MOOC
A. Environmental Biotechnology
B. Bioprocess Technology
4. MSc/BT/4/DSC4 4 4
C. Nanobiotechnology
D. MOOC
A. Lab Environmental Biotechnology
5. MSc/BT/4/DSC5 4 4
B. Lab Bioprocess Technology
Total 8 8 16
Notes:
1. For one credit of theory, one hour of lecture will be delivered wibilene credit of practical,

two hours of laboratory work will be conductezkbr week.

Practical will be conducted in groups; one group will have maximum of 20 students.

Evaluation of Norcredit courses will be entirely internal. Award will be submittedthie

form of Satisfactory (S) (in casearks obtained are 60 % or more) or Unsatisfactory (US) (in
case marks are less than 60 %) grades.

Besides credits from above courses, students will need to earn additional 12 credits from open
elective courses (OECsffered by other departments of the University or from MOOCs on
SWAYAM portal. Students are free to get enrolled for this category courses in any of the
semesters. Further, students may get enrolled in any of the various PG MOOCs available at
SWAYAM portal for this category for the desired credits.

MOOC coordinator will display the list of MOOCs for each Discipline Specific Elective
Course (DSC) before the commencement of respective semester.
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6. A Discipline Specific Elective Course will be started only whesist 10 students opt for a

part
7. * S
Tr

* %

©

icular course.

tudents wil
ainingd for
Two cl asses

need

to submit a certifi

cat e

the desired number of hour s.

per week wil/l beselcd ufrsre .

OLi f

9. Students will have to appear in an assessment exam to be conducted by LSSSDC after
completion of second semester and certificates will be issued by the LSSSDC only to the
successful candidates.

10. Rules pertaining to Dissertation/ReseaR#view Roject:

Vi,

Vii.

viii

Al ]l ot ment

of

beginning of third semester.
The work will commence with third semester and will continue till the last day of
teaching term of fourth semester (as notified indezaic Calendar).
The last day of fourth semester (as notified in Academic Calendar), will be the last
date for submission of dissertation/reseambhiew project.
If any student fails to submit within the stipulated period, an extension of three
monthsmay be granted by the chairperson by imposing a fine of Rs 500. Extension,
beyond three months, may also be granted by the chairperson, but only under special
circumstances and with a fine of Rs 1000.

0Di ssert at i-ReviewoRrojedR Repartalr corhply by the Plagiarism
the University.

Three paperback copies and one soft copy ofliissertation or ReseardReview
Project Report will be prepared. The soft copy will be sent to the library while the
paperback copies will be oeach for student, supervisor and department record.
Any patent/IPR based on the experimental work will be filed in the name of the
University. The concerned student/s and guide will be the inventors.
A publication based on dissertation osearch review project should be with consent

Policydé of

of guide only

Guidance of students for Dissertation/Resedtekiew Project will contribute
towards 1 credit of workload for teachers if the number of students is less than 5. In
case, number of studentsitg guided by one teacher is 5 or more, teacher will be

credited with workload of 2 credits.

The Dissertation and ReseaiRkeview Project Report will be compiled in the

following format:

Dissertation

ResearchReview Project Report

Acknowledgement

Acknowledgement

Certificate of Supervisor

Certificate of Supervisor

Plagiarism Verification report

Plagiarism Verification report

Introduction

Introduction

Review of Literature

Overview of theme and Discussion in t
light of available literature
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Materials and Methods

Results and Discussion

Summary

Conclusions and Future Prospects

Bibliography

Bibliography

Table 4: Core Courses Offered by the Department

Course Code ‘ Course Title | Credits
Core Courses
MSc/BT/1/CC1 Introductory Biotechnology 2
MSc/BT/1/CC2 Basic Microbiology 4
MSc/BT/1/CC3 Structure and function of Biomolecules 4
MSc/BT/1/CC4 Molecular Biology 4
MSc/BT/1/CC5 Cell Biology 2
MSc/BT/1/CC6 Lab Biochemistry & Molecular Biology 4
MSc/BT/2/CC7 Genetic Engineering 4
MSc/BT/2/CC8 Intermediary Metabolism 4
MSc/BT/2/CC9 Basics in genetics 2
MSc/BT/2/CC10 Bioinformatics 4
MSc/BT/2/CC11 Lab Bioinformatics 4
MSc/BT/2/CC12 Lab Genetic Engineering 4
MSc/BT/3/CC13 Cardinal Principles of Academic Integrity & Researc 2
Ethics
MSc/BT/3/CC14 Microbial Biotechnology 2
MSc/BT/3/CC15 Animal Biotechnology 2
MSc/BT/3/CC16 Plant Biotechnology 2
MSc/BT/3/CC17 Immunology 4
MSc/BT/3/CC18 Lab Immunology 4
MSc/BT/4/CC19 Genomics & Proteomics 2
MSc/BT/4/CC20 Bio-entrepreneurship, IntellectuRtopertyRights and 2
Biosafetyand Bioethics
Total 62
/ 3 A
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Table No. 5 Discipline Specific Courses offered by Department

MSc/BT/3/DSC1

A. Biophysical Techniques

B. Enzymetechnology

. MOOC

2

MSc/BT/3/DSC2

. Lab Microbial Biotech

. Lab Animal Biotech

. Lab Plant Biotech

MSc/BT/4/DSC3

. Dissertation

. MOOC

MSc/BT/4/DSC4

. Environmental Biotechnology/

. Bioprocess Technology

. Nanobiotechnology

C
A
B
C
A
B. ResearctReview Project
C
A
B
C
D

. MOOC

MSc/BT/4/DSC5

A. Lab Environmental Biotechnology
B. Lab Bioprocess Technology

Total

18

Table No. 6 Skill Enhancement Course offered by the Department

MSc/BT/1/SEC1 Quality Control ChemistMicrobiology-I 4
MSc/BT/1/SEC2 Lab Quality Control Chemig¥licrobiology-I 4
MSc/BT/2/SEC3 Quality Control ChemistMicrobiology-I| 2
MSc/BT/2/SEC4 Lab Quality Control ChemidWlicrobiology-II 4
MSc/BT/2/SEC5 Lab Quality Control Chemig¥licrobiology-1lI 2
MSc/BT/2/SEC6 On Job Training (80 hours) Noncredit
(In summer vacation after exams dfiBeneste}
MSc/BT/3/SEC7 Life skills and Humanistic Values Non-credit
Total 16

Table No. 7 Open Elective Courses offered by the Department

MSc/BT/9/OEC1 Biotechnology and Human Welfate 4
MSc/BT/9/OEC2 Biosafety, Bioethics and Intellectual Property Rights| 4
Total 8

£ [RYS 7,),/«‘, .
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4. Attainment Level
Table No. 8 CO-PO-PSOmapping matrix for all the courses

Course Code | PO | PO | PO | PO | PO | PO ]| PO | PO]| PSO | PSO | PSO | PSO
1213|4567 8 1 2 3 4
Semesterl
MSeBT/UCCL 12 |2 |15 [175] 1o |15 [L75[25 [175 [175 |2 2
MscBT//cC2 |3 |2 |15 |2 [q75|175|175[2 |3 2 2 2
MSc/BT/L/CC3 | 2.75| 175|175 1.62] ; ;5| 175 1.5 |2 |275 |2 2 1.7
MseBT//cca |3 |2 |15 ]2 [q75|175[175]2 |3 2 2 2
MSeBT/LCes |3 |2 |2 |[175][ 15 |2 |15 [175]3 2 2 2
MSc/BT/USECL | 2752 |15 |15 [{,5|15 | 175 175] 275 |2 2 2
MscBT/USEC2 |3 |2 |2 |2 |a7s|2 |3 |2 |3 2 2 15
MScBT/LCCs |3 |2 | 125225 1o |175[175(2 |3 3 3 >
Semesterl|
Msc/BT/2iICC7 |3 |2 |2 |2 |15 |2 |3 |2 |3 2 2 175
MSc/BT/2/ccs | 25 | 175|125 175 1 ¢ [175]2 |17 |25 2 2 1.75
MSeBT/2/cCe |3 |2 |2 |[175[;.5|2 |15 [175]3 2 2 2
msciBT/2iIcCc10 |3 |15 (2 L7504 95|2 | L7512 3 2 2 2
MSc/BT/2/SECS | 25 |2 |2 |15 [1,5|15 |15 |2 |25 15 15 |15
mMscBT/2/CC11 |3 |2 |15 212749512 17512 13 2 2 2
MSeBT/2/cc12 13 12 |2 |2 [, |2 [3 |2 |3 2 2 2
MSc/BT/2/SECa |3 |2 |2 |2 [, |2 [3 |2 |3 2 2 3
MSc/BT/2/SECS | 25 |2 |2 |15 [1,5|15 [15 [2 |25 2 15 |2
MSc/BT/2/SECE | 25 |2 |2 |15 [1,5|15 [15 [2 |25 2 15 |2
Semesterlll
MSoBTAR/CCL3 |3 |2 |2 |L175[5 |L175]175[ 175175 |175 |175 |15
MSc/BT/3/CCLa | 25 |2 |15 225, |15 [175|2 |25 2 25 |2
MScBT/R/CCLs |3 |2 |2 |175[L75|2 |15 [175]3 15 2 2
MScBTR/CCle |3 |2 |2 |175[,5 |2 |15 |175]3 15 2 2
MscBTR/CcCL? |3 |2 |15 |2 [15 |175[175[2 |3 175 |1.75 |2
MScBT/aDSCiAl 3 |2 |15 |2 [1,5]175]175]2 |3 2 2 2
MSc/BT/3/DSCLB | 25 |2 | 175|156 [15 | L7515 [2 |25 2 2 2
Fraa =2 ( 7 I~ ; TS “l?‘y, v
oo
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MSC/BT/3/DSCaA | 25 | L75] 15 | 1.75| 4 15[ 125[ 1.5 [ 1.5 |25 175 |15 |2
MSoBTADSC2E | 3 |2 |15 |212[ 175|175 1752 |3 175 |2 2
MSC/BTC/:3/DSCZ- 3 |2 2 |2 52 [3 |2 |3 2 2 15
Msc/BT/3/ICC18 |3 |2 |2 |2 |15 |2 |3 |2 |3 2 2 15
MSoBT/3/SECT | L.75| 1.75| 175| 1.75| 5 | 1.75| 1.75| 1.75| 1.75 | 1.75 | 3 2
SemesterlV
MsoBTacele 13 12 |2 |L75[4g |2 |15 [1.75]3 175 |2 2
MSoBT/ACC20 13 |2 |2 |L75|45 |2 |15 |175]3 175 |2 2
MSCBT/ADSC3A| 25 |2 |L125|2 | 105|125/ L75|2 |25 3 2 2
MSOBT/ADSCaB | 25 |2 | L125|2 |1,5]| 1251752 |25 3 2 2
MSCBT/ADSCan| 25 |2 |L1252 | 105|125\ L175|2 |25 2 15 |3
MSoBT/ADSCAB | 25 |2 | 125|2 |15 |1.25(175]2 |25 2 15 |3
MSoBT/ADSCac| 25 |2 |125|2 | 1g |125|175|2 |25 25 3 3
MSc/BT/4/DSC5A| 25 |2 | 12512 15 151512 125 25 3 2
MSc/BT/4/DSC5B | 25 |2 | 12512 |5 (1511512 125 25 2 2
Average 2.75| 1.96| 1.68| 1.86| 1.74| 1.71| 1.88| 1.94| 2.71 | 2.05 |2.03 | 2.02

4.1 Attainment of COs:

Table No. 9 CO Attainment Levels for a Semester Examination of a
course

Attainment Level

1

(Low level of attainment)

50% of students obtained letter grade of A or ab
(for CBCS programs) ascore more than 60% of
marks (for norRCBCS programs) of a course.

2

(Medium level of

attainment)

60% of students obtained letter grade of A or ab
(for CBCS programs) or score more than 60% of
marks (for norRCBCS programs) of a course.

b
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3 70% of students obtained letter grade of A or ab
(High level ofattainment) | (for CBCS programs) or score more than 60% of
marks (for norRCBCS programs) of a course.

The CO attainment level for all the courses of the program can be obtained in a similar

manner.

4.2 Calculation of Attainment values of POs and PSOs:

PO attainment value (for example for PO1) for a course (e.g. CC1) can be obtained as

follows:

L -&#OBE/AOOAEDARMEAEMAN Oed M O ADA X
| 6/EI00 p ~

Where, AV = Attainment value
MFCPO1 = Mapping factor for course CC1lthvPO1 as obtained from table 1

Likewise, PSO attainment value (for example for PSO1) for a course can be obtained

as follows:

. - &# 038 #H/A0OOAEDA REAEA O QMDA k1 A
| 6EI0CB / p .

Where, AV = Attainment value
MFCPSO1 = Mapping factor for a course with PSO1 as obtained from table 1

After finding the attainment values of each PO and PSO for various courses, we may
write them in table form as given below:
Table No. 10 The calculated PO and PSO Attainment Values for all the

courses
Course Code PO | PO| PO|PO|PO|PO|PO|PO|PSO|PSO| PSO | PSO
1 2 3 4 5 6 7 8 1 2 3 4
Semestetl
MSc/BT/1/CC1
MSc/BT/1/CC2
MSc/BT/1/CC3
/ Q3 A
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MSc/BT/1/CC4

MSc/BT/1/CC5

MSc/BT/1/SEC1

MSc/BT/1/SEC2

MSc/BT/1/CC6

Semestetll

MSc/BT/2/CC7

MSc/BT/2/CC8

MSc/BT/2/CC9

MSc/BT/2/CC10

MSc/BT/2/SEC3

MSc/BT/2/CC11

MSc/BT/2/CC12

MSc/BT/2/SEC4

MSc/BT/2/SEC5

MSc/BT/2/SEC6

Semestetlll

MSc/BT/3/CC13

MSc/BT/3/CC14

MSc/BT/3/CC15

MSc/BT/3/CC16

MSc/BT/3/CC17

MSc/BT/3/DSC1A

MSc/BT/3/DSC1B

MSc/BT/3/DSC2A

MSc/BT/3/DSC2B

MSc/BT/3/DSC2C

MSc/BT/3/CC18

MSc/BT/3/SEC7

SemesterlV

MSc/BT/4/CC19

MSc/BT/4/CC20

MSc/BT/4/DSC3A

b
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MSc/BT/4/DSC3B

MSc/BT/4/DSC4A

MSc/BT/4/DSC4B

MSc/BT/4/DSC4C

MSc/BT/4/DSCS5A

MSc/BT/4/DSC5B

The attainment of POs and PSOs is the average of individual PO and PSO attainment
values. The PO and PSO attainment values obtained ablbye compared with set target.
The set target for each PO and PSO may be different and can be finalized by the staff

councils of the departments/institutes as described in the following table:
Table No. 11 PO and PSO Attainment Values and Set Target values

PO1 | PO2 | PO3| PO4 | PO5| PO6 | PO7| PO8 | PSO1| PSO2| PSO3 | PSO4
PO attainmentf 2.75 | 196 |1.68|1.86 |1.74|171 |188|194 |271 |205 |2.03 2.02
values

Target Values| 2 15 15 15 15 15 15 15 2 2 2 2

If PO and PSO attainment value is less than the set targetthaluen action plan

may be prepared for improvement in the subsequent academic session.
6. Coursewise contents details

The coursewnise contents details are presented on following pages:
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M.Sc. Biotechnology1® Semester
MSc/BT/1/CC1- Introductory Biotechnology

Credits: 2 (Lectures: 30) Mar ks: 50
Duration?2Kdfs .exam: Theory: 30; I A: 2

Objective: The objective of the course is to make the students understandhture, fields
and scope ofibtechnologyand to make them aware about various career options

Course outcomes (COs)At the end of the course, the students will:

CO1 | Have the understanding of the nature, scope and various fields of Biotechnology

Have the awareness and knowledge abatibus career options available after
completing M.Sc. Biotechnology and will learn how to select and pursue for desir
career option

CO2

Note for thEhepageestsieanepaper will consi st
guesti onmomgullsadrey and wi l | consist of five s
t he whole syl,fFamose fHoesddobwiowe | ¢ ombEr isitnq
guestionsoffrome eawlbheunadamnsdi dates dawe® moqeir
guestions sehecgumsgtabnl eaetnm each unit.

Unil t

Bi ot ec hamo | omwer vDeefw ni t i appl scapitadmshdot echnol
modern biotechnology; historical devel opment
of wedriefnft f i el dlso goyfankhi obtieocthenc hnol ogy, ani mal
bi otechnol ogy, medi cal bi otechnol ogy, envir
phar maceuti cal bi otechnology, i ndusitcraitailo nbsi o
and ethical i ssues in biotechnology.

Unil tl

Scope and Car eerCadarne eBri odpetcihjmmd ofgoyr: bi ot echno
abroad; formul ation and i mplementation of st
bi ot e c hrneosl eoagryc h i nstitutes/ universities/indt
bi otechnology industry: st aetnutsr, e porpepnoerutrusnhii tpi e
ups; funding agencies for research and devel

Suggested Readings:
Text/ Ref ekrsence Boo

1. El ements of Bliepricmnp, oy K.4 Gupt-aQ. Rast o
2. Bi ot eciExplamgly ng Hori zons, B. D. Singh, Ke
3. Textbook of Biotechnology, H. K. Das, John
4. Introduction t'o'edBiitoiteerc)hnoWogy. (T hi eman ¢
Pearson Publications, 2014.

5. Hi story of Modern Biotechnology, A. Fi ec
2000.

/ C ) ,_,‘/-,

18



6.

Res
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=

DI SFAA career Resource Book for Life Scient
Govil, ¢ndnaeBPoblishers, Bangal ore 2020.

earch/ Review Papers:

Adetunji, A. I ., & Ol aniran, A. 0. (2021
applications of mi crobi al surfactants: /
Sciences, 28(1), 669.

Kessenich, c. , & Silvanovich, A. (2021)
Bi oinformatics and the evaluation of prot
safety assessments. Journal of I nvertebra
Ahmad et al . ,l sca@ks5)of EtBhiioctaelchnol ogy, Po
Management. Journal of Bi 6lllogy, Agricul tu
ne Resources:
https://www.ncbi.nlm.nih.gov/pmc/articles
http://dbti nebira.ggoavmmens//-st or baensse sgeE@idanmt a |
programmemsdimaaine i a

https://www. biotech.©4/ Bnbsght espdehaulrshi
Devel opment . pdf

COPOGPSO MatMScx/ BT/ 1/ CC1

POIPOZ2PO3PO4|/POFPOGPOMPOEPSOIPSO|IPSO|PSO
Co12 2 2 1. 5|1 2 2 2 2 2 2 2
cC02z22 2 1 2 2 1 1. 5|3 1. 51 5 |2 2
Av g2 2 1.51 751.81.5851 7{2.851. 7|1 752 2
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M. Sc. Bi dt’Semecltegy
MSc/BT/1/CC2-B a sMiccr obi ol ogy

Credits: 4 (Lectures: 60) Mar k s : 100

Durati on3ldrfs .exam: Theory: 70; |1 A: 3
Objectives The objective of this course is to introduce students to the field of Microbiology

with special emphasis on historical developmentsiicrobiology, microbial systematics &

diversity, morphology, microbial physiology & genetics, nutritional requirements and their
cultivation, methods of sterilization and control of microorganisms, host microbe
interactions, diseases caused by microorgasis

Course outcomes (COs)After successful completion of this course, students should be a

Understand the historical developments amdilyze the scope and importance
microbiology, exhibit the knowledge for classification, nomenclatureidgitification
of microorganisms and their diversity.

Exhibit the knowledge foisolation, purification, and preservation of microbial cultu
methods of sterilization, discuss and analyze the nutritional requirements and
control microbial growth.

CO3 |dentify and demonstrate microbial growth and its measurement, typescuaibia
cultures, microbial recombination and gene transfer in bacteria.

Demonstrate and evaluate interactions between hosts and microbes, identify i

CO1

CO2

CO4 microbial diseases, pathogenesis and understand various modes of disease trans

Note for thEhepapeestsiean epaper wi |l | consi st
guestion wil/ be compul sory and will consi st
the whole syl,eagbs. mbneaddes-wbemscuoumplti benge
guestions from each of the four uni t s. The
guesbfohd memsredksecdamnhy at | east one question f

uniik
Hi story ofgyMi €«scobéenoyoof the microbial worl d;

t went i et h cantehutionsrofyA. \& heduwenhoek, Louis Pasteur, Edward Jenner,
Robert Koch, Alexander Fleming and Joseph Lister; spontaneous generation versus
biogenesiss copemocr obi ol ogy.

Mi crobi al Syst ematMicesr odbn da | -T@maixtoenmoiyray u s e d i
mor phol ogi cal , physiological, bi ochemical ar
pri mary domains of [|ife; mi ¢inomi alf phacltegeay
Manual ).
Mi crobi al MPrpbobbgy: and cel l structueegof me
archaea, bacteri a, fungi, al gae, protozoa
properties, viralofstwiurcwdia sa,l] -gwhla ®©8 dfse saantdi opnr
bacterial endospores.

Uniik I
Cultivation and Mai nt eMmeatnhcoed so fo f Miicsrooloartgiaonni,s
preservation o f enricmmeatr caltore gexhmiguesrier; isolation of

microorganisms.

e e
r ‘y, S S
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Concepts of Mi cQuolbtiuarles INmendzindt;s e@ai 1 e hent f or
nitrogen, phosphorus, sulfur and growth fact
Control of MP b y 8 0 c g & drynfeeath thoistcheat, radiationsfiltration;

c h e mi c¢ a Icharacteestics sf an ideal antimicrobial chemical agdisinfectants and

mode of action of antimicrobial chemical agents; sterilizing gases; factors affecting
antimicrobial action; pattern of microbidéath.

Unirk 1 1
Mi crobi al growt Repapmodpbysvel sgyategi es; gro
ti me; mat hematics of growt h; measur ement of
(temperature, oxygen concentration, pH, pressure, soluté)mso
Mi crobi al Dgteencettiiacrs: and i sol ation of mutants
pl asmidsd bacteri al conjugati on; bacterial t
uniik V
Hodtar asite RMbamalbnsmhcpobi ota ofi ndleisn,i nat alt
entry of pathogen into the host; colonizatioa
communi cati on syst ems; bacteri al guor um S
mycotoxins their struct urheo gaenmd cmotdye iosfl aancdtsi.o
Mi crobi alDIiDfs sasaes erseser voirs; infectious dise
bacteria and viruses: Tuberculosi s, R®bi es,

food and water borne human di seases.
Suggestdecd gRea

Text/ Reference Books:

1. Mi cr obi'dReovgiyseldl Edi ti on. Prescottds Micr ol

and D. Wood (2020) McGraw Hill, USA.
2. Mi crobiology. Pel czar Jr ., M. J. ; Chan, E
Hi ||, New Del hi

3. Br okikol ogy of Mi'Edo oi g anhMaghevdSatiey, Michael T.
Madigan, David A. Stahl, Daniel H. Buckley and Kelly S. BenderPe ar son Pr e s ¢

4. Microbiology-An Introduction, 11 Edition (2016) Tortora, G.J., Funke, B.R., Case, C.L.
Pearsoreducation Pvt. Ltd.

5. Mi crobi ol ogy: Pri nc'iBpd.e s( 2an1d8 )E xJp.| G.r aB i aocnks
John Wi ley & Sons Inc.

Research/ Review Paper s:

1. Kolter, R. (2021). The History of MicrobiologyA Personal Interpretatiodnnual
Review of Microbiology75.

2. Cabezon, E., et al. (2015). Towards an integrated model of bacterial
conjugation FEMS microbiology reviewS89(1), 81-95.

3. Early, R.,, & Tamime, A. Y. (2017). Microbial Toxindn Overview.Microbial
Toxins in Dairy Productsl.

4. Velavan, T. P., & MeyerC. G. (2020). The COVIR9 epidemicTropical medicine
& international health 25(3), 278.

Onl i ne Resources
1. https:// www. brai nkaitthli ccam/bd rotlioqglye /3GERntlr/i b

A
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2. https://nios.ac.in/ media/ @&dcwprddnt s/ dml ¢t/ N
. https:// micro.cornell.ecdundospeoarch/ epul op
4. htt pwsw./I/ek ar ski . umed. wroc.pl/sites/ defaul i
TI ON _and_ DESINFECTION_1. pdf
5. https:// www. sci en-hus t-&ghrdopwtcho.mdtmmicr obi al
CO, PO, atx® ®SaBT/1/CC2
PO1POZPOJPO4POEPOEPOTPOYgPSO|IPSOPSOPSO
CO1 3 2 1.82 2 1 5|2 2 3 2 2 2
CO2 3 2 1.82 2 1. 5/1. 52 3 2 2 2
CcCoO3 3 2 1.82 1 5|2 1.852 3 2 2 2
CoO4 3 2 1.82 1. 5|2 2 2 3 2 2 2
Aver |3 2 1.82 1. 711 7]1. 12 3 2 2 2
J‘\ X — 1 ¢ b T( s i . 7./‘/;“ -
b
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M.Sc. Biotechnology1® Semester
MSc/BT/1/CC3-Structure and Function of Biomolecules

Credits: 4 (Lectures: 60) Mar k s : 100
Durati on3ldrfs .exam: Theory: 70; 1 A:
Objectives The objective of the course is to introduce students to the world of basic
biochemistry. This course covers structure and function of biomolecules, and details of

physical and chemical basis of biomolecules involved in life processes.

Course outcomegCOs): At the end of this course, students will be able to:

COo1 Understand cellularprganism basis and role of carbohydrates of livi
organisms.

CO2 Gain the fundamental knowledge abstrticture and functional relationships ¢
biomolecules (proteins) significant to health of living beings.

COos3 Understand structure, functionlgiids and quantitative test of fats.
CO4 Gain the knowledge of genetic material its function and role of vitamins in
body.
Note for t hTleh e agpueeas tsieant eppaper will consi st o
guestion wil/| be compul sory and will consi st
the whole syll abus. I n addi twiosne ceo ngphrti smonrge
guestions from each of the four wunits. The ¢
guesbifohd mesredsecdamlhy, at | east one question f
Uniik
Bi omol eAcnulienst:r oducti on, general structure of
Carbohyd$ftatest ur e, occurrence and bi ol ogi
monosaccharides, oligosaccharide and pol ysa:
mut arotation, reactions of monosaccharides;
Uniik I
Ami no acprdotaSitdrsuicture and properties -of ami
essenti al ami no aci ds; pepti de bond; type
stabilizing protein structure and shape; di f
stucture of hemoglobin and myogl obin.
Unii k| |

L i p iStucture of fatty acids; classification of lipids; structure and functions of major

lipid subclassesacylglycerols, phospholipids, glycolipids, sphingolipids, waxes, terpenes,

sterols and carotengde s sent i al fatty aci ds; hydrol ysi
rancidity of fats i odi ne -intusnbet r wantduraeci an dv
functi on.

UniikV

, . P
\)L-\ X <7 4 = L { . T R \ f"-‘
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Nucl ei cStaaicdsuire and properties ofi pagiaed a
I

nucl eoti des; bi ol ogically i mportant nucl eot
structur al pol ymorphism of DNA [ A, B & Z] an
Vitami 8sructure and biochemicialn anbeotl. @ s mof vi t

Suggested readings:

Books:
1.Lehninger; Principtiietioén Bhychawmidtbty, N8I
[ 2021] Free and company. New Yor k.
2. Fundament al of Bi ochemistry. D. Voet and
New Yor k.
3. BiochemMEdttriyo® by L. Stryer [2019], W H F
4, Bi ochehEdgittriyor6 by R.H Garrett and C. M. G
Publishing, New Yor k
5. Biochemistry 4th edition by G. Zubay [ 19
6. Outl ine of Bi oE.hEEmi StumpfbyP.Cko.nnBrueni ng C
John Wi ley and Sons I nc New York and Toro
7. Fundamental of Biochemistry by J.L. Jain, Sanjay Jain, Nitin Jain (2004) S. &hand
CompanyLtd.

Research/ Review Papers:

1. Shakya, A. K. (2020). Unit Polysacchades. Indira Gandhi National Open
University, New Delhi.

2. Postnikova, G. B., & Shekhovtsova, E. A. (2016). Hemoglobin and myoglobin as
reducing agents in biological systems. Redox reactions of globins with copper and
iron salts and complexeBiochemistryMoscow) 81(13), 17351753.

3. Kumar, G. A., & Chattopadhyay, A. (2016). Cholesterol: an evergreen molecule in
biology. Biomedical Spectroscopy and ImagiBg{sl), S55566.

4. Shakya, A. K. (2020). Unit2 Vitamins. Indira Gandhi National Open University,
New Delhi.

Onl i ne Resources

1. https://www.patnauniversity.ac.in/econtent/science/zoology/Carbohydrate(PG) Bioch
emistryCC7 Zolmgy Gajendra%20Azad.pdf

2. http:// eaqgri.org/eagri 50/ BIC101/pdf/ |l ec1l2
3. https:// comis. med.uvm.edu/ VI C/coursefiles
Protein_ Organization- 10400_574581210/Prot
or g/ePmotOrgani zation_print. ht ml
4. https:// www. onlinebiodfoigphnhodot es. com/ cl assi
5. https://www. ncbi.nlm.nih.gov/books/ NBK2638
CO, PO, at&® ®™SeaBT/1/CC3
POIPOZPO3IPO4POFPOGPOTPOEPSO|PSO/PSOPSO
Col1 3 2 1. 72 1. 3%1. %1.8582 3 2 2 2
CO2 3 2 1.3%1.51. 731. 7%1. 832 3 2 2 1.5

/ C ) ,_,‘/-,
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M.Sc. Biotechnology1® Semester
MSc/BT/1/CC41i Mol ecul ar Bi ol ogy

Credits: 4 (Lectures: 60) Mar k s : 100

Durati on3ldrfs .exam: Theory: 70; |1 A: 3
Objective: The objective of the course is to make the students understand the basic concepts

of molecular biology. Students will gain knowledge of molecular mechanisms of DNA
replication, DNArepair, transcription, translation, and gene regulation in prokaryotic and
eukaryotic organisms.

Course outcomes (C@): At the end of the course, the students will be able to descril

The structure of DNA and RNA, organization of prokaryotic agukaryotic
genomes
The mechanism of DNA replication and its regulation in prokaryotes and eukat

COo1

CO2
CO3[The mechanism of synthesis of RNA molecules from DNA and its regulation.

The nature of genetic code and the mechanism of protein synthesis and its reg

CO4

Note for thEBEhepapeestsiean epaper wil |l consi st

guestion wil/ be compul sory amar WwWisl facbnsgioyt

the whole syllabus. I n addi t-wbse eompti snone

guestions from each of the four uni t s. The

guesbfohd mered secddmnihgg mastliemars tf rommm each unit.
UNIT |

The Nature of Genetic material: DNA as genetic material; chemical structure and base

composition of nucleic acids; double helical structures; different forms of DNA; forces
stabilizing nucleic acid structure; super coiled DNA, properties of DNA; renaturation and
denaturation of DNA; Tmrad Cot curves; structure of RNA; organization of prokaryotic and

eukaryotic genomeghromatin arrangement; nucleosome formation; satellite DNA.

UNIT Il

DNA replication: General features of DNA replication; enzymes and proteins of DNA
replication; models fo replication; prokaryotic and eukaryotic replication mechanism;
relationship between DNA replication and cell cycle; DNA copy number maintenance;
replication in phages; reverse transcription, mechanism of DNA repair and recombination;
CRISPRCas genome o®mbination system.

UNIT 1

Transcription: Structure and assembly of prokaryotic and eukaryotic RNA polymerases,
promoters and enhancers, mechanism of transcription in prokaryotes and eukaryotes,
transcription factors as activators and repressor, regnlabf transcription, post

transcriptional processing of tRNA, rRNA an
splicing), antisense RNA, RNA as an enzymRéozyme.
UNIT IV
\)L\ X~ = L ¢ - <3 (/ L s 4“-‘y’ o e
' b ‘
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Genetic code and TranslationGenetic codand its propertiesleciphering the getic code,
wobble hypothesis, mitochondrial genetic code; translational mechanism in prokaryotes and
eukaryotes; ribosome composition and assembly; regulation of translation; antibiotic
inhibitors and translation; nembosomal polypeptide synthesis; pogtanslational
modification; transport; folding; chaperones; DNA binding protein métifsc finger, leucine
zipper, helixturn-helix and other motifs).

Suggested Readings:
Text/ Reference Books:

1. Kreb, J. E. & Go |GENEXd, iJones arifl B8tlett Pultlishe2817. 0 s

2. Lodish, H., Berk, A., Kaiser, C.A., Krieger, M., Bretscher, A., Ploegh, H., Amon, A.
& Martin, K.C., Molecular Cell Biology (8 Ed.). W. H. Freeman & C@016.

3. Mal aci nski, G. M. , F r leculdr 8iblabe (8 &8.). JBrmsamdnt i al .
Bartlett Publishers. 2015.

4. Watson, J.D., Baker T.A., Bell, S.P., Gann, A., Levine, M., & Losick, R., Molecular
Biology of the Gene (7 Ed.). Pearson P2®13.

5. Klug, W.S.,Cummings M.R., SpencelC.A., Palladino,M.A. & Killian, D., Concept
of Genetic12"Ed.). Pearson Education, Singapore. 2019.

6. Krebs, J.E., Lewin, B., Kilpatrick, S.T. & Goldstein, E.S., Lewin's Genes XII.
Burlington, MA: Jones & Bartlett Learning017.

7. Alberts, B., Johnson, A.D., Lewis, J., Morg@h, Raff, M., Roberts, K., & Walter, P.
(2014). Molecular Biology of the cell {6Ed.). Garlandscience.

8. Karp, G., lwasa, J. & Marshall, W., Karp's Cell and Molecular Biolody&8.). John
Wiley & Sons. 2020.

Research/ Review Paper s:
1. Ti | man SPcohentesicdherand Mi noru Yoshidao (2018)

Controlling Gene Expression with Smal/l M
87(1N0..1146-baoc-&eeehd3 3923

2. Change et al ., (2020) The New Centr al
https://www.researchgate.net/ publication/

Mol ecul ar _Bi ol ogy

Onl i ne Resources
1. https://www. ncbi.nlm. nih.gov/books/ NBK211
2. http://epgp.inflibnet.ac.in/epgpdata/upl o
7781/ ET/ 149870206 Qtart uothwif @lem o me Genomestr

/
nNQuadl. pdf

COPOPSO Matrix of MSc/ BT/ 1/ CC
POIPOZPO3JPO4POFSPOEPOTPOEgPSO/PSO/PSOPSO
CcCo1 3 2 1.852 2 1.182 2 3 2 2 2
CO2 3 2 1.852 1.891.591.8582 3 2 2 2
CO0s3 3 2 1.1482 1.182 1.182 3 2 2 2
co4 |3 2 1.852 2 1.182 2 3 2 2 2
s v ¢ ( 3 € PO, o ety
>
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M.Sc. Biotechnology1® Semester
MSc/BT/1/CC5- Cell Biology

Credits: 2 (Lecture: 30) Mar ks: 50
Duration?2Kdfs .exam: Theory: 30; I A: 2

Objective: The objective of the course is to make the students understand the basic concepts
of cell biology and to haveknowledge of various aspects and processes involved in
functioning and maintenance of célle basic unit of life.

Course outcomegCOs). At the end of the course, the students will:

Have the knowledge and understanding of the fundamentals of cellular organizat
CO1 | and cell signaling

Be able to understand the mechanism of protein sorting, cell divisiocaacdr
COZ | development

Note for th&€Ehepagpeestsiean epaper will consi st

guestion wil/ be compul sory and will consi st
the whole syl fFfamose boesddobhwiowe | ¢ om@r iseitn q
guestionsoffrome eawhbheuncdamndi dates &awe moqei:r
guestions sehecgumgtabvnl eaetm each uni't

Uniik
I ntroduCrtiigom: and evcett uci onalof orcgealnliszati on
eukaryotic and prokaryotic cells; various ce
me mbr ane, cel |l wal | and their structur al o]

macromol ecul es altromess aomeenbarmc elsgr yot ype.
Cell Signaling: Signalingmoleculesandtheirreceptorsmechanisnof signal transduction, and
cytoskeletora brief introduction developmental abnormalities due to defective signaling
pathways; signal transducing machinery as targets for potential; dreljsadhesion, cell
junctions, extracellular matrix.

Unil tl
Protein Sortin&g&ndaod!|! asminspoeticul um, gol gi
mechani sm of vesicular transport.
CelclycMel ecul ar events and mo d el syst ems; c

devel oipgnemedt ogenesi s and f ert i Ideveloprhentoand cel
causes of cancer; tumor virusescogenes; tumor suppressor genes; cell division dsntro
and mechanism of apoptosis

Suggested Readings:
Text/ Reference Books:
1. Mol ecul ar b i 'dH digtyi oonf Ad eblelr t 6, Bruce,; Wa't -

Science Publishing, New Yor k.
2. Mol ecul ar tedilt iborm, olgydi8s h, H.KaibBseerrk,, CA.A.
Krieger., aM016) W. . Freeman and Co. , New
\)L\ X = L ¢ - {3 (/ | bat g 3> ,)—’ o /;‘ =
' oA D ‘
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3.Cell and Mol ébeudliari oBi, olRogpyer8i s, EDP De
(2002) lippincott Wi lliams & Wi lkins inte
4. Cel | and Mol:eccudnacre pBisolaongdy experi ments. |
Wil ey and sons, New Yor k.

5. The -£embl ecul atecapPoometh,, GM and Hausman,
Press, Washington DC.

6. Lehninger; PrinciBHetoboénBbypcbhbami dtry, Ne&l :
[ 2013] Free and company. New Yor k.

7. Cel | Bi ol ogy Organell e structure and fu

New Del hi
Research/ Review Papers:

1. Nair et al ., (2019) . Concepnuern&voboai o
Mol ecul ar Sciemdea.s:20 doi3),rg32A®2.3390/ i jr

2. Arata Yukinobu and Takagi Hi r o alkii v i(s2 0oln9 )
Cycl e Contros. I Fr ontPihegrsi ol ogy. 10
https://doi.org/10.3389/fphys.2019.01022

Onl i ne Resources:

1. Cooper GM. The Cell: A Mol ecular Approach
Associ at es; 2010®&cul isgnand ng heior Recepto
https://www.ncbi.nlm.nih.gov/books/ NBK992

2. http://dosequis.colorado.-6d6G6 Copmdfses/ MCDB

3. https:// www. sciencedimnlieat i st mhéspgoise madi

COPOPS®™Matrix of MSc/ BT/ 1/ CC5
POJPOZPO3PO4POYPOEPOTPOEgPSO/PSO|PSO|PSO
co1 |3 2 2 1 5|2 2 2 2 3 2 2 2
co2 |3 2 2 2 1 2 1 1. 53 2 2 2
Aver |3 2 2 1. 7|1 5|2 1.51 7|3 2 2 2

M.Sc. Biotechnologyl1® Semester

/ QA

a2 (=t Iroge——
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MSc/BT/1/SECL:Quality Control ChemistMicrobiology-I

Credits: #60(0Lectures: Mar k s : 100
Dur ati on3drfs .exam: Theod#®:A: 30

Objective: Quality Control ChemisMicrobiology-I course provide the information
about organizational structure and employment benefiiiaciences industry.

Course outcomegCOs). After completion of this course, students will be able to:

CO1 | Understand the rules and regulation of goods manufacturing, roles and respqg
of quality control chemistmicrobiology.

CO 2 | Familiarswith guidelines regarding safety during handling, storage and disposal d
biological material/waste hazardous material. Develop the professional skills g
planning and organizing, problem solving, objection handling and critical thinking.
CO 3 | Understand the basic principles and application of instruments/ techniques ust
microbiological and analytical analysis of test samples.

CO 4 |Indentify, characterize and classify the mior@anisms. Check the quality in QC
Know about softwarefor sample analysis and lab management. Analysi
laboratory data statistically.

Note for thEhepapeestsiean epaper wi |l |l consi st

guestion wil/ be compul sory and will consi st

t he whole syll abus. I n addit-wWoee eompti snong

guestions from each of the four uni t s. The

guesbfohd mesredsecdamnhy, at | east one question f
Unit-I

Overview of life sciences industry and its sub sectors. Regulatory authoritieseanailids

& regulations pertaining to good manufacturing practices (GMP), good laboratory practices
(GLP), good documentation practices (GDP) and 5S guidelines. Organizational structure and
employment benefits in life sciences industry. Role and respbisgobf a quality control
chemistmicrobiology. Guidelines of GLP, pharmacopeia, instruments used in
microbiological testing. APl production and formulation process. Personal protection
equipment (PPESs) used in quality testing and analysis. Concep$etf mcluding health,
hazards, accidents, safety signs and signals. Clean room classifications and requirements,
environmental monitoring and clean room behavior practices. Interpretation of material
safety data sheet (MSDS) and process of safety asa(ysidelines for handling and storage

of hazardous material. EHS rules and Heinrich pyramid. Fire safety concepts in emergency in
lab. Process for reporting critical information. Emergency and first aid measures.

Unit-Il

Practice core and professional llskisuch as planning and organizing, problem solving,
objection handling, and critical thinking. Steps for hygiene in QC microbiology laboratory.
Measures of spillage of biological strains and samples, chemicals, media, culture etc.
Disposal methods for v8tée and used/ unused solutions according to SOP. Assess of out of
control situation and its reporting. Cleaning of lab area surfaces and equipment as per SOP.
Methods as per GMP for various types of soiling and surface, GMP protocol and workplace
SOPs relted to accidental damage. Out of trend (OOT) and out of specification (OOS)

o AA
\)L.\ N \—’ ) .:- ) ( -~ £ “1‘./\(, B D O
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samples. Standards and guidelines for sample handling in life science industry. Sampling

procedures as per SOPOGs using sampling too

preparan of microbial samples. Guidelines for weighing of samples. Use of good storage
practices (GSP) guidelines for storage of samples. Stability of sample and process of sample
stabilization. Identification and report nonconformity of the sample as per Séahii@ and
sterilization of the samples.

Unit-11

Procedure and use of various equipment used in microbiological analysis, basic principles
and application of analytical instruments for analysis of test sample. Calibration its
importance and validationf analytical instrument as per SOP and manual. Maintenance
procedure for instruments as per SOP. Sampling and procedure for conducting microbial test
according to SOP. Basic techniques used in microbiology, labglieparation of different

types of medim, broth and agar plates specific for microorganisms. Culturing of media
(streaking and spread plate procedures). Validation procedure, monitoring and assess of
samples from a range of sources. Bacterial endotoxin test (BET)/ Sterility test. Identificatio
methods including molecular testing of test samples. Procedure to identify the reasons for
unwanted growth of microorganisms. Define alert and action limits, maintenance of positive
and negative controls during testing.

Unit-1V

Identification (phenotym and genotypic methods) and classification of microorganisms in
samples.Dynamic techniques (FAME) and static techniques. Bacterial cell structure and
cytoplasmic organelle and their functions. Biochemical characterization of microbes by Gram
stain and lwchemical cardsHarvesting and processing of cells for the extraction of fatty
acids, saponification and tramsterification reactions. Procedure for preparation of FAME
compounds. Extraction procedure of fatty acids and conversion into FAQLUEdity check

in QC lab.Computer software for sample analysis and lab management. Handling of
equipment malfunction and report faults. Statistical analysis of laboratory data. Advance QC
approaches. ldentify critical quality attributes (CQA), critical process pasasn@CPP) and
critical process controls (CPC), Quality management system.

Suggested readings:

1. Microbi'Bevigye® Edition. Prescott L.M.; Har

USA.
2. Mi crobiol dgy., ®elUczarChan, E.C.S. (2010) Ta:
3.Brock Biology of'"EMiidri @onr. gaMaidsingsanl 4 M. T. ;

Parker, J. (2015) , Prentice Hall, New Jer s
4. Gener al Mi crobi ol ogy. Stainer hdR.PY.i;ntkengr d

(2003) The MacMill an Press.
5. Tortora, G.J., Funke, B.R., Case, C.L. (2012) Microbiole§g Introduction, 11'Edition,
Pearson education Pvt. Ltd. Singapore.

6. Mi crobiology: PrincEBgled. @GndBEx@k ofd@dsdD dh s J

| nc.
7. Study materi al provided by LSSSDC (wil/l
CDL U, Sirsa)
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CO, PO, atx® ®ScBT/1/SEC1

POJPOIPOJPO{POIPO{POTPOEPSO[PSO[PSO[PSO
co1 [3 [2 [1.9891 |2 |1 |1 |2 |2 2 2 2
coz [3 [2 [1.92 |2 |2 |2 |2 |3
cos3 [3 [2 [1.982 |1 |1 |2 |1 |3 2 2 2
co4 [2 [2 J1.91 |2 |2 |2 |2 |2 2 2 2
Aver|2. 72 [1.91.81.731.91.71.72.7]2 2 2
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M.Sc. Biotechnology1® Semester
MSc/BT/1/SEC2 Lab Quality Control Chemist-Microbiology-I and Basic Microbiology

Cr ed4(tlsaab 1R)0s . Mar ks: 100
Durationd4afs.exam:

Objective: The objective of the course is to make the students well versed in practical
techniques involved in microbiological experimentatiguality control testingas well as
practices of Life sciences industry

Course outcomes (C@): At the end of the course, the students will be:

col Well acquainted with basic instrumentation used in Microbiology laboratory

Able to carry out experimentations involved in preparatiocutturemediaas well as

co2 for isolation and characterization of microbes

CO3| Able to perform routine analysis in lab in line with good manufacturing practice,
(GMP) and good laboratopractices (GLP)

Well acquainted with procedures involved in workplace cleanliness and well
with information technology skills

CO4

Practicalsin Quality Control Chemist-Microbiology (95 hrs.)

(The contents of this course are based on Model CurriculunQufality Control Chemist
Microbiology, developed and provided by LSSSDC. The same is attached at annexure |)

1. Practicalgoertaining to Module 2 of Model CurriculursLP guidelines and production
overview (16 hrs.)
. Practicals pertaining to Module 3 of Model Curriculiiealth and Safety (16 hrs.)
. Practicals pertaining to Module 4 of Model CurricuhMiorkplace cleamhess (16 hrs.)
. Practicals pertaining to Module 5 of Model Curriciunstrumentation in Microbiology
(32 hrs.)
5. Practicals pertaining to Module 12 of Model Curriciil@mordination with cross
functional teams (3 hrs.)
6. Practicals pertaing to Module 13 of Model Curriculusmformation technology skills at
work (12 hrs.)

A WN

Practicals in BasicMicrobiology (25 hrs.)

1. Preparation of liquid and solid culture me:
2. Pure Culture Technpgaese; Spreak plate, PpPoe
stab cultures. Storage of microorgani sms

3.l solation and enumeration of m bi cor cohoer ngi acnai | s
characterization of selected microbes

4, Measur ement of microbitl ogreowrthoasdfatudys
mi croorganisms: temperatur e, pH, u. V. and

Text/ References Books:

/ C ) ,_,‘/-,
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1. ExXperi ments
K. R2010)

n

Mi crobi ol ogy,

""Eldant oRat Malec
New Ada bllntsehremrast,i diNreaM Del hi
2. Mi cr ob-iaollagy r at begi mamm .a l

C@appuccino

Addi son Wesl ey, California.
3. Environment ali AMilcarboobri aotloorgyy manu al Pepper,
Brendecke, J. W (2W1%09r Academic Press,
4. I ntroductory practical bi ochemi st-Ngr ddsgyh &.
Publishing House, New Del hi
5. Study materi al provided by LSSSDC.
COPOGPSO Matri x BSEC2MSc/ BT/
POl1POZPO3PO4POYPOEPOTPOEgPSO/PSO/PSOIPSO
co1 |3 2 2 2 2 2 3 2 3 2 2 1.5
co2 |3 2 2 2 2 3 2 3 2 2 1.5
co3 |3 2 2 2 1. 5|2 3 2 3 2 2 1.5
co4 |3 2 2 2 1. 5|2 3 2 3 2 2 1.5
Aver |3 2 2 2 1. 7|2 3 2 3 2 2 1.5
Fa1= ( 2t EPPRY —
o
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M.Sc. Biotechnology1® Semester
MSc/ BT/ilL/a®C@Bi ochemi stBiyol&o gWwo | ecul ar

Credd(tlsab 1BE)0s : Mar k s : 100
Duration of exam: 4 Hr s.

Course OutcomeqCOs). After completion of this Lab. course, students will be able to:

CO1 | |dentify various laboratory equipments and describe their functioning

CO2 | Preparevarious solutions, reagents needed in the estimation of proteins, lipids,
carbohydrates as well as for isolation of DNA, RNA and proteins

CO3 | carry out experiments of Thin Layer Chromatography, Agarose Gel
Electrophoresis and spectrophotometry

CO4 | Checkenzymatic activity in different conditions and run PAGE set up

Bi ochemistry

1. Introduction to various instruments and their working principles used in biochemistry
laboratory.

2. Qualitative estimation of amino acids and proteins.

3. Qualitative estimation ofpids.

4. Qualitative estimation of carbohydrates.

5. Quantitative estimation of protein by Lowr"

6. Determination of total soluble sugars by ferricyanide method (Volumetric procedure)

7. Separation of various components in the different lipid fraction by thin layer chromatography.

8. To measure the activity of enzyme (alpgmaylase) or any other enzyme.

9. To study the effect of temperature on enzyme activity.

10.To study the effect of substratencentration on enzyme activity.

Molecular Biology

l.Introduction to various instruments and t
Bi ol ogy | aboratory.

2. Preparation of nor mal and mol ar solutions,
3.l solation of ofecomrcaDNA from

4. 1 sol ation of genomic DNA from plant/ ani mal
5. Checking quality and quantity of DNA.

6. Gel el ectrophoretic separation of nucleic
7. Mol ecul ar size determination of DNA sampl e:
8. lsolation of total RNA.

9.l sohaofoproteins.

10.Pol yacryl ami de Gel El ectrophoresis (PAGE) f

Suggested Readings:
Text/ References Books:

1. Experiments in Microbiology,'ERliantonPatAmel
K. R2010) New Ada bllntsenrerrast,i dNream Del hi

, . P
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2.l ntroductory practical bi ochemistry by S
Nar oFsthbal i shi ng House, New Del hi

3. Principles and techniqgques of practical b i
Cambridge Univergei.ty Press, Cambrid

4. Sambrook J, EF Fritech and T. Mani ati s
Manual, cold spring Harbor | aboratory Pre

5. Gl over DM and BD Hames (2006), DNA cl oni
Oxford.

6. Priyanka Siwach( 207 )NaMuo lteac uSlianrg hBi ol ogy,
Lax mi Publication.

7.Lodi sh et al ., Mol ecul ar Cel | Bi ology Fre

8 Smith and Wood. Cell Biology, Chapman and

Research/ Review Papers:

1. ZoV, M#MS$Go n WA,n g\le e TAI,r a4 t. Cp0trt&xtion: Nucl
purification from plants, ani mals and mi
16(5): &10@2630doi .org/10.212371/journal . phb

2. Drygi n,utYenkrFa,, . o. , & Gasanova, T. V. (
met hod of RNA isolation. Analytical Bi och

3. Sol etDmed fian, A. Bouzari, M. , & Wang, R.
for bacteriophage gemami cof DNVA rex torga ctail o nl
114148.

Onl i ne Resources:
1. https://www. researchgate.net/ publication/

wry'shod

2. https://agricultur-egemagdaeaxt rasbadftiitddbes/ 5650/

fiona. pdf

COPOGPSO Matrix of MSc/ BT/ 1/ CC
POI1POZPO3IPO4POFPOEPOYIPOEPSO/PSOPSO|IPSO
Co1 3 2 1. 52 1. 41 5|2 2 3 3 3 2
CcCO?2 3 2 1 2 1.51 5/1. 82 3 3 3 2
cOo3 3 2 1 2.891.852 1. 52 3 3 3 2
cCoO4 3 2 1.52.851. 712 2 2 3 3 3 2
Aver |3 2 1.22. 41. 51 7/1. 12 3 3 3 2
PR | Ny Z e £ Yisugate LA
' Joa
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M.Sc. Biotechnology2™ Semester
MSc/BT/2/CC71 GeneticEngineering

Credits: 4 (Lectures: 60) Mar k s : 100
Durati on3ldrfs .exam: Theory: 70 ; I A:
Objectives: This course aims to introduce the students to field of Genetic Engineering
includingintroduction, basic principles, milestones, scopes and advances.

Course Outcomes (CQ): At the completion of this course:

CO1 | Students would understand basic concepts and requirements of Genetic
Engineering including different methodologies used for malation of nucleic
acids, gene cloning, PCR and will know its impact on society

CO2 | They would be acquainted with the methodologies involved in introductig
foreign DNA into living cells and cloning of a specific gene

CO3 | Students will know about various types of molecular markers, mapping of
genomes and various methods for sequencing of genomes

CO4 | Students will know how to carry out gene expression studies and about
genome editing technologies.

Note for thEBEhepapeestsiean epaper wil |l consi st

guestion wil/ be compul sory and will consi st

the whole syllabus. I n addiniwbse eompti snone

guestions from each of the four uni t s. The

guesbifohd mesredsecdamlhy, at | east one question f
Uniik

I ntroduattiremdiucti on and hpgeheti caleimzhe vfeleop mg
genetic engineering in modern society; advent and importance of gene cloning and
polymerase chain reaction; purification of DNA from living celt®ncept and principle;
manipulation of purified DNADNA manipulative enzyme@ucleases, ligases, polymerases,
DNA-modifying enzymes); enzymes for cutting DNA (Restriction endonucleases), joining of
DNA molecules (enzymes, sticky ends, linkers, adaptors, homopolymer tailing), vectors for
gene cloninggeneral architecture and emples (plasmids, bacteriophages, viruses, artificial
chromosomes).

Polymerase Chain reaction Principle of PCR; primer design; fidelity of thermostable
enzymes; DNA polymerases; types of PCRultiplex, nested; reverdeanscription PCR,

real time PCR, tachdown PCR, hot start PCR, colony PCR, asymmetric PCR.

Unit Il

Introduction of DNA into living cells: Introduction of DNA into bacteria, transformation of
individual cell and whole organism in case of #macterial cells, identification of
recombinants,

Selection and screening of clonedMethods of selection, gene and cDNA libraires, method
of clone identification colony and plaque hybridization probing, preparation of radioactive
and nonrradioactive labelled probes, use of translation product idenidicafor clone
identification purpose, hybridization techniques (southern, northern and western blotting).

o AA
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Unit Il

Molecular markers and mapping: Various types of molecular markers, concept and
mechanism of molecular mapping of genorhiesage mapping, pysical mapping

Sequencing Techniques: &juencing methods; enzymatic DNA sequencing; chemical
sequencing of DNA; automated DNA sequencing; RNA sequencing; next generation
sequencing methods: 454 FLX Roche genome analyzer platform, illumina gmarme
analyzer platform, pacific biosciences SMRT sequence analyzer platform, ion torrent
platform, oxford nanopore sequencing platform, whole genome sequencing (a brief account)
shot gun method, clone contig approach

Unit IV

Studying Gene Expression ad function: Studying RNA transcript of a gene; studying
regulation of gene expressiitentifying protein binding sites and control sequences;
identifying and studying the translation product of a cloned gene, problems with production of
recombinant protes inE.coli, optimizing expression of foreign genesEncoli

Gene Silencing and Genome Editing Technologie&ene silencing techniques; introduction

to siRNA; siRNA technology; micro RNA; construction of siRNA vectors; principle and
application of gensilencing; gene knockouts and gene therapy; genome editing by CRISPR
Cas with specific emphasis on Chinese and American clinical trials; DNA chip technology (a
briefaccount).

Suggested Readings:
Text/ReferenceBooks:

1. Brown TA (2@1l)YyoGdaednd&ernk.

2. Watson JD (2009) A passion for DNA: Gen
harbaboratory press (CSHL).

3. Brown T.A. (2010), Gene Cloning & DNA AnalysissdEdition, Wiley-Blackwell, New

York.

4. Gl over DM and Hames BD (abo9BppDbdachkb) ohRh
Oxford.

5. 0ld R W and Primrose S B (20077% di tPiromc i
Bl ackwel | Publishing (MA).

6. Sambrook J, EF Fritech and Maniatis T. |
Manual, cold sprPngsbBarbew Kabbratory

Research/ Review Papers:

1. Mi ao, G. , Zhang, L., Zhang, J ., Ge, S. ,
convective PCR: from princidpd ec rsittuidcyalt or e
Analytica chimL6d@. act a, 1108, 177

2. Nu f,e zJ . K., Chen, J ., Pommi er , G. c. , Cog
& Wei ssman, J. WBi.ddg 2pPrrdgr ameeamlime transcr |
CRI SlPRsed epigenome ed26il®g. Cell, 184(9)

3. AtISamar ai , -KFaz &z ,( 2.1 BA.. Mol ecul ar mar ker s:
applications. European Journh300f Mol ecul

4. Kang, T. S. (2019) . Basid ¢ mpr PE®RI pnee hotdar

food analysis: A reviewolTaeyndsPsli.n Fodod S
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5. Hu, T. , Chitni s, N. , Monegse,nebati &n Dsegqu

technol ogies: An overview. Human | mmunol o
Onl i ne Resources:
1. https:// wwwhngbv/ptmbe/ docs/ appl sil enci ng
2. https://genet i aeadusealte-doenf. ncgir.toich@wh at que s
anapplications/
3. https:// www. sciencedirecgemnceameuepiccagneur
COPOGPSO Matrix of MSc/ BT/ 2/ CC
POJPOZPO3PO4POYPOEPOTPOEgPSO/PSO/PSOIPSO
co1 |3 2 2 2 1. 5|2 3 2 3 2 2 2
co2 |3 2 1. 5 3 2 3 2 2
co3 |3 2 2 2 1 5|2 3 2 3 2 2 1.5
co4 |3 2 2 2 1 5|2 3 2 3 2 2 1.5
Aver |3 2 2 2 1 5|2 3 2 3 2 2 175
J‘\ X — 1 ¢ b 4 s i v /;“ -
o
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M.Sc. Biotechnology2™ Semester
MSc/BT/2/CC8 T Intermediary Metabolism

Credits: 4 (Lectures: 60) Mar ks: 100
70:

Dur ati on3ldfs .exam: Theory: I A:

Objectives: To build upon undergraduate level knowledge of biochemical principles with
specific emphasis on different metabolic pathways.

Course outcomegCOs): At the end of the course, the students will be able to:

Gain fundamental knowledge of metabolism of carbohydrates, generat
energy and maintenance of blood glucose level in the body.

CO 2 |Understand the oxidation and biosynthesifatify acids with special emphasis ¢
synthesis of lipids and cholesterol

CO 3 |Gain the knowledge about metabolism of amino acids and release of ure
the body.

Acquire the knowledge about movement of electron in respiratory chain ano
generatiorof energy through phosphorylation.

CO1

CoO4

Note for thEBEhepapeestsiean epaper wil |l consi st
guestion wil/l be compul sory and will consi st
the whole syh)abughtl moaddguewsseonsmpil i be
guestions from each of the four uni t s. The
guesbfohd mesredsecdamlhy, at | east one question f

Uniik
Metabolic concept: Metabolism andits type, intermediary metabolism, functioof
metabolism
Carbohydrate metabolism: Glycolysis; fate of pyruvate under aerobic and anaerobic
condition; pentose phosphate pathway atal significance; gluconeogenesis pathway;

biosynthesisof lactose, sucrose and starch; Glycogenolysis; glycogenesisantbl of
glycogen metabolism. Maintenangé blood glucoselevel. Glyoxylate cycle.

Uniik I
me tBa& boxli idsam:i on of saturated fatty acid
fatty acids, alpha and omega oxidati o

; degradation of triacylglyceratsoby
turated fatty acids; biosynthesis of tr

Unii kI |

Amino Acids Okrnearbaoll i senacti on ofit raan snamiancaitdi
oxi dati v-ex iachat invoen deami nat i oer aln dp atehcvaa ybso x g fl
acids degradation; wurea cycle and its regul a
Nucl ei c aci:ds CameatbaoHd eblsiossmp ndkeesin®voand reg
and pyrimidine nucleotide; salvage pathway;

UniikV

o =T
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Mitochondrial oxidative phosphorylation: Mitochondrial electron transport chain;
hypothesis of mitochondrial oxidative phosphorylation; inhibitors and uncouplers of
oxidative phosphorylation.

Secondary metabolitesTypes and pathwayan overview

Integration of metabolism: Basic concept.

Suggested readings:

Text/ReferenceBooks:
1. Lehninger;
[ 2021] Free and company. New Yor k.
2. Fundament al
New Yor k.
3. BiochemEdttiyo® by L. Stryer [2019], W H
4. Bi ochehEdgittriyor6 by R.H Garret:t and C. M.
Publishing, New Yor k

PrinciBdetobnBbpcBbami dt Ly, N&I :

of Bi ochemi[s2tOrly3.] DJ.o hvo eWi |aenyd

5. Biochemistry 4th edit.iComBroywnG.Puddhasy e[rlsQ9
6

. Outline of Bi ochemistry by Conn E. E, Stur
John Wi ley and Sons | nc. New York and

7. Fundamental of Biochemistry by J.L. Jain, Sanjay Jain, Nitin Jain (2004) S. &hand
CompanyL.td

Resehf Review Papers:

1. Shearer, M. J., & Okano, T. (2018). Key pathways and regulators of vitamin K
function and intermediary metabolisAnnual review of nutrition38, 127151.

2. Stincone, A., et al. (2015). The return of metabolism: biochemistry and physiafiog
the pentose phosphate pathwBiplogical Reviews9(0(3), 927963.

3. Wang, L., et al. (2015). Inhibition of oxidative phosphorylation for enhancing citric
acid production by Aspergillus nigévlicrobial cell factories 14(1), 1-12.

4. Guo, R., et al(2018). Structure and mechanism of mitochondrial electron transport
chain.Biomedical journal41(1), 9-20.

5. Hildebrandt, T. M., et al. (2015). Amino acid catabolism in plavitdecular
plant, 8(11), 15631579.

Onl ine Resources

https://www.ncbi.nlm.nih.gov/books/NBK556002/

https://biologydictionary.net/ketorsodies/

https://pubmed.ncbi.nim.nih.gov/19301095/

https://www.researchgate.h@tiblication/11319121 Requlation_of enzymes_of the

urea_cycle and arginine_metabolism

https://courses.lumenlearning.com/boundiieisdogy/chapter/oxidatie-

phosphorylation/

6. https://www.intechopen.com/books/secondargtabolitessourcesand
applications/anantroductorychaptersecondarymetabolites

PwpnpPR

o

CO, PO, atx® ®SaBT/2/CC8
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CO1 3 2 1.52 1. 51 5|2 2 3 2 2 1 5
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M.Sc. Biotechnology2™ Semester
MSc/BT/2/CC9- Basics in Genetics

Credits: 2 (Lectures: 30) Mar ks: 50
Dur ati on?2idfs .exam: Theory: 30; I A

Objective: The objective of the course is to make the students understand the basic concepts
and principles of genetics

Course outcomegCOs). At the end of the course, the students will:

Have the understanding of principles of heredity and variation anceraftgenes and
chromosomes

Have the knowledge of types and mechanism of mutations and will develop
understanding of gene linkage and chromosome mapping

COo1

CO2

Note for thEhepageestsieanepaper will consi st

guestion wil/ be compul sory and will consi st
the whole syl famose bHoesddobwiowe | ¢ om@r isitn qu
qguestions offr oonh ee atcwioch euncamsdi dates dawe® moqeir
guestions sehecgumgtabnl eaetm each uni-t

UNI T

Principles of herMedn deyl dan d asva p @eeitned mtasn,ce a
expr ediewniotcy,py.

Genes and cchr imas ® ime a | V'S modern concept

chromosomes, chromosomal t heor4 i akellinmisteaxd a n

and -isndXd uenced inheritance&;t-clahominedmaeaelri abar

sex chromosomalyndbomemahdt aes osomal abnor mal
UNIIT |

Mut ati olrypes of mut ati on and mol ecul ar me c |

mut agenesis by nitrous acid; hydr oxyl|DaNA ne;

repair mexhcarmsiisoms mi smatach, vadbsonphoteombi n
Gene Linkage and chrodossmpinet eMappidngi ncomp
recombination of genes in a chromoismmeandagr 8
poitretst crosses; chromosome map Viewer as aveé

Suggested Readings:
Text | References Books:

1. Principl es'®d. ,Ge®eaertdemser 8t al. (2001), J

2. Genet'itads,, ®nustad P.D. and Si mmonlk. M. J. (

3.Concept of '"sdnetiKdsu,g Ialhd Cummings (2012
Singapore.

4. Genetics: Analysis and Principles (2016),

A

\)L\ - = 1 ( _ s / D). . %1‘.‘y, S e
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5. Geneti cs: B. D. Singh (2004) , Kal yani Publ
6. Genetics princimpdietdodn?ediLa Malrysiand £W Jone
Bartett Publishers, Massacheusetts, USA

Research/ Review Paper s:
1. Shi , M., Luo, H. , Zhang, WX,j adJi &ng,Q.Y.(,20C
genoewnede | inkage map and QTL mapfpiienlgd feoerl

(Monoptenus Aglulaesl ture, 536, 736394.
2. Baverstock, K. (2021). The gene: An appr a

Bi ol ogy.
Onl i ne Resources:

1. https:// www. biol ogydicoan ecsipdwde 0b amd epledin e / mo
bi ology/ 39093

2. https://www.ncbi.nlm.nih.gov/books/ NBK213

3. https:// microberopteameéaows /mendel s

4 https:// www. sciencedirndleat i scohnmrAol neegsxocnse/ me d i
aberration

COPOGPSO Matrix of MSc/ BT/ 2/ CC

POIPOZ4PO3PO4POFPOGPOTPOEPSO|IPSOPSOIPSO
Cco1 3 2 2 1. 5|2 2 2 1. 5|3 2 2 2
CO?2 3 2 2 2 1. 5|2 1 2 3 2 2 2
Aver |3 |2 |2 |1 7[/1 7/2 |1.91 7/3 2 2 2
a2 (Drat e ‘_"f‘y"‘*a S
' WA
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M.Sc. Biotechnology2™ Semester
MSc/ BT/ Bi®@GEInF or mati cs

Credi(tLlseictdures: 60) Mar k s : 10
Durati on3ldrfs .exam: Theory: 7

Objectives The aim of this course is to introduce the students from basics to advances of
bioinformatics. This includes teaching the basis of the biological system via information and
technology.

Course Outcomes (COs)The programme aims at providing students with the following:

CO1 | To getintroduced to basic tools and concepts of Bioinformatics and their significanc
applied and basic Biology. Students will also learn applications of various bioinform
tools, biodiversity databases and biological resources.

CO2 | Students will learn the management of biological data in various biological databast
bioinformatics tools related tsomology search, protein functional analysisl
sequence analysis

CO3 | To acquire knowledge about DNA sequence analysis, genome mapsiig.0 drug
designing techniques and tools.

CO4 | Overview about gene and promoter prediction and molecular phylogeny.

Note for th
guestion wi
the whole s
guestions f

m

guesbions$
Unit 7 |
Introduction to Bioinformatics: Definition, history, role and applications of bifmnmatics.

Biodiversity databasesIUCN; Specie®000;FishBase; IPNIICTV; IT IS; Treeof life.
Biological materials resourcesATCC; MTCC; NCCS.

Unit 1 Il
Biological databases:Primary, secondary andstructural Proteinand Gene Information
Resourced PIR; SWISSPROT,; PDB; Genbank; DDBAMBL-EBI; Specialized genomic
resources
Bioinformatics Tools: Homology and similarity tools (BLAST, FASTA, SSEARCH, or

HMMER search); protein functional analysis tools (PfamScanMBER3 phmmer, Phobius,
Pratt RADAR); sequence analysis tools

Uniti 1 | |
DNA sequence analysiscDNA libraries and EST; EST analysis; Genome Survey Sequence;
pairwise alignment techniques; database searching; multiple sequence aligBsramne

Mapping; Genome Sequence Assembly; Genome Annotation; Comparative Genomics.

Human Genome analysis
Secondary database searchinduilding searclprotocol; basigrinciples of computer aided
drugdesign; docking; QSAR.

, . i
\)L-\ X <7 4 = L { . T R \ f"-‘
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Unit1 IV
Gene and Promoter Prediction: Categories of Gene Prediction Programs; Gene Prediction in
Prokaryotes and Eukaryotes; Promoter and Regulatory Elements in Prokaryotes and Eukaryotes.
Molecular Phylogenetics: Molecular Evolution and Molecular Phylogenetics; Terminology;
Gene Phylogeny veus Species Phylogeny; Forms of Tree Representation; Finding a True Tree.

DistanceBased Methods; CharactBased Methods; Phylogenetic Tree Evaluation; Phylogenetic
Programs.

Suggested Readings:

Text/ Reference Books:

1. Attwood TK &ParrySmith DJ. (2003).Introduction to Bioinformatics. Pearson
Education.

Bhatia, S.C. (2015). Bioinformatics. Shree.

Curran, B. G. & Walker, R. J. (2010). Bioinformatics. CBS

Jaing, Rui/Zhang, Xuegong. (2013). Basics of Bioinformatics. Springer.
Krane.2003.Fundamental concepf bioinformatics, Pearson Education, Singapore.

Nucl eic Acids Research. Genome Database i
Pevsner, Jonathan. (2009). Bioinformatics and Functional GendMiiey,Caneda

Rastogi SC, Mendiratthl & Rastogi P(2004).Bioinformatics: Concepgt Skillsand
Applications. CBS.

9. Singh, Anupam & Singh, Vishwadeep. (2013). Biolnformatics Power to Biotechnology.
N.P.H.

10.Singh, RandSharma, R.Z010)Bioinformatics: Basics, AlgorithmandApplications,
Universities Press.

ONOGRWN

Research/ Review Paper s:

1. Pearson, W. R. (2016). Finding protein and nucleotide similarities with
FASTA. Current protocols in bioinformati¢$3(1), 3-9.

2. MedinaRivera, A.,et al. (2015). RSAT 2015: regulatory sequence analysis
tools.Nucleic acids resear¢d3(W1), W50 W56.

3. Lappalanen, T., et al. (2019). Genomic analysis in the age of human genome
sequencingCell, 1771), 70-84.

4. Lees, J. A, et al. (2018). Evaluation of phylogenetic reconstruction methods using
bacterial whole genomes: a simulation based stlcome open resezh, 3.

@)
2

i ne Resources

https://microbenotes.com/bioinformaticgroductionandapplications/
https://wwwncbi.nlm.nih.gov/books/NBK21122/
https://www.frontiersin.org/articles/10.3389/fgene.2019.00286/full
https://www.ncbi.nlm.nih.gov/books/NBK21116/
https://libraryguides.mcgqill.ca/bioinformatics/databases
https://www.ncbi.nlm.nih.gov

https://www.atcc.org/

https://www.rcsb.org/

ONOOAWNE

COPOGPSO matrix of MSc/ BT/ 2/ CC

POIPOZPO3JPO4POSPOEPOTPOEPSOPSOPSOPSO
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M.Sc. Biotechnology2™ Semester
MSc/BT/2/SEC3Quality Control Chemist-Microbiology-II

Credi(tLlseect2ur es: 30) Mar ks: 50

Ti m2Hr s . Theory: 301 A: 20
Objective: To provide the information abowuality management system for quality

control in life sciences industry and employment benefits in this sector.

Course outcomegCOs). After completion of this course, students will be able to:

CO 1 | Know about principle and procedure of laboratory instruments, collation of new ar
published in research newsletters, specialized computer software used for studie
research purposes and sfiedor microbiological processes.

CO 2 | Prepare different types of reports in format as per SOP. Know about the va
process of document as per GMP protocols and procedure for maintaining

records.
Note for thEhepageestsieanepaper will consi st
guestion wil/ be compul sory and wil |l consi st

the whole syl famose boesddobwiowe | ¢ omEr isitn qu
guestionsoffrome eawlbheunadamnsdi dates dawe® moqEeir
guestions sehecgumgtabnl eaetm each uni't

Unit-I

Procedure to grow different strains of bacteniavarious conditions for their molecular and
cellular characterization, ldentification procedure of different biomarkers. Applications of
rapid microbial identification system (RMIS), FAME from different sources. Principle and
procedure of laboratory equment such as autoclave, Laminar airflow, Biosafety cabinet,
sterility test apparatus, incubator etc. Detail about collation of new articles published on
research newsletters. Specialized computer software used for studies, research purposes and
specific br microbiological processes carried or in Lab.

Unit-1l

General reporting process, protocol and escalation policy. Reports and testing related
documents as per SOP. Techniques for collaborating with other groups and divisions.
Importance of cGMP/QMS/ SORIlated documentation. Correct method of documentation as
per SOPs, GLP and GMP protocols. Prototypic report, polyphasic report and comprehensive
reports. MIDI extraction procedure, MIS chromatogram, 2D Clustering. Report generation of
2D plot, histogram, ehdrogram, phylogenetic tree from samples, neighbour joining tree.
Validation process of document as per GMP protocols. Process for addressing audit queries
from QA team, internal auditor and external auditor. Efficient and clear communication
methods forreporting. Process for addressing audit queries from QA team, internal auditor
and external auditor. IT tools for data entry tdacuments. Importance of confidentiality of

the data and internal processes, security of information usingnudil®ther chanels.
Software (such as MIDI) to operate the QC instruments. Procedure for maintaining online
records

Suggested readings:
1. Mi crobi'Béevigye® Edition. Prescott L.M.; Har
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USA.

2. Mi crobioldgy, ®elbczariChan, E.C.S. (2010) Tai
3. Brock Biology of'"EMiidri @ar. gaMaidsingsanl 4 M. T. ; \Y
Parker, J. (2015), Prentice Hall, New Jer s
4. Gener al Mi crobiology. Stainer ndRPY.i;ntkengr d
(2003) The MacMill an Press.
5. Tortora, G.J., Funke, B.R., Case, C.L. (2012) Microbiolegyg Introduction, 1¥'Edition,
Pearson education Pvt. Ltd. Singapore.
6. Mi crobi ol ogy: PrincdBgl ed3. @andBIExpk ofcadsd ®ns )
| nc.
7. Study material provided by LSSSDC will be
Sirsa
CO, PO, tk$0® MBH/2/SEC3
POIPOZPO3PO4POSPOEPOTPOEPSOPSOPSOPSO
CO1 3 2 2 1 1 5|1 1 2 2 1 1 1
CO2 2 2 2 2 2 2 2 2 3 2 2 2
Aver|2. 52 2 1.891 7/1.81. 452 2.5/1.5(1.5/1.5
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M.Sc. Biotechnology2™ Semester
MSc/ BT/ 2UaChC1Bi oi nf or mat i cs

Cr ed4(tlsaab 1H)0s . Mar ks: 100
Duration KHfsexam: 4

Course OutcomeqCOs). After completionof this course, students will be able to:

CO1 Understand the role of computers in biological research, format of various biolc
databases and bioinformatics tools.

CO2 Shall be able to search the gene/protein sequence in the database, leavarious
databases and their resources and tools to analyse the sequences

CO3 Shall be able to analyse the genomes, gene sequences and their functional an

CO4 Shall be able to work on various computational tools, software for analyzing,

alignment phylogenetic of any biological data.

Scope of computers in biological researciOperating systemis type of Windows, Internet

and its applications. Creating a word document; excel worksheet; power point presentation;
adding data, text, table, figure and external objects; navigating in document; changing the
look of document etc.

Databases, Tools and ApplicationsRetrieval of Gene and Protein Sequences; ClustalW,
Omega; NCBI and its resources, BLAST; FASTA; PIBWIN; ORF finder; NCBI map viewer;
ATCC; MTCC; Species 2000; Tree of life; IPNI 1999; Fishbase 2001; ICTV; Web cutter;
Translaion tools

Genome analysis:ldentification, measurement or comparison of genomic features such as
DNA sequence; structural variation; gene expression or regulatory and functional element
annotation at a genomic scale.

Molecular Phylogenetics:Retrieval of Gene and Protein Sequences; Analysis of sequences
by DAMBE, PHYLIP; Different types of phylogenetic tree construction and evaluation;
Introduction to latest and opesource bioinformatics softwares.

Suggested Readings:

1. A Text Book of Bioinfamatics. Sharma, Munjal and Shanker (20%% Rastogi
Publications, Meerut.
Basics of Bioinformatics. Jaing, Rui/Zhang, Xuegong. (2013). Springer.
Bioinformatics: Basics, Algorithms and Applications. Ruchi Singh and Richa Sharma
(2010) Universities Press/P Ltd.

w N

4. Bioinformatics. Bhatia, S.C. (2015). Shree.

5. How computers wor k. Ron White. (2000). Te
6. How t he I nternet works. Preston Gralla. (
7. Nucl eic Acids Research. Genome Database i

Research/ Review Papers:

, . P
\)L-\ X <7 4 = L { . T R \ f"-‘
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1. Hug, L. A, etal. (2016). A new view of the tree of lifdature microbiology1(5), 1-
6.
2. Xia, X. (2018). DAMBE7: New and improved tools for data analysis in molecular
biology and evolutionMolecular biology and evolutiQr35(6), 15501552.
3. Lafita, A., et al. (2019). BioJava 5: A community driven ojs@uirce bioinformatics
library. PLoS computational biology5(2), e1006791.
4. Lefkowitz, E. J., et al. (2018). Virus taxonomy: the database of the International
Committee on Taxonomy of Viruses (ICT\Nucleic acids researci46(D1), D708
D717.
Onl i ne Resources:
1. https://edu.gcfglobal.org/en/computerbasics/understarmiegatingsystems/1/
2. https://lwww.webopedia.com/insights/windowperatingsystemhistory/
3. https://www.ncbi.nlm.nih.gov/pmafacles/PMC3531099/
4. https://www.ncbi.nlm.nih.gov/books/NBK209072/
5. https://ivlab.amrita.edu/?sub=3&brch=274&sim=1447&cnt=1
6. https://www.ncbi.nlm.nih.gov
7. https://www.atcc.org/
8. https://www.rcsb.org/
9. https://google.com
COPOGPSO matrix of MSc/ BT/ 2/ CC
POIPOZ2PO3PO4POSPOGPOTPOEPSO PSO/PSOPSO
COo1 3 2 1. 52 1. 5|2 2 2 3 2 2 2
CO02 3 2 1. 5§ 1. 5 1. 82 3 2
CcCO03 3 2 1. 52 2 2 1. 52 3 2 2 2
CO4 3 2 1.52. 52 2 2 2 3 2 2 2
Aver |3 2 1.82. 11 7|2 1. 712 3 2 2 2
\]L’\ X ~ 4 = t ¢ - 3} r/ g S . ’)—) = /: —
I SVl |
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M.Sc. Biotechnology-2" Semester
MSc/ BT/ 2L@681%Benetic Engineering

Credd(tlsab 1BE)0s : Mar k s : 100
Duration of exam: 4 Hr s.

Course Outcomes (CQ): At the completion of this course, students will be able to:

COL1 |Isolate and quantify DNA and RNA samples

CO2 |Carry out gene cloning experiments using plasmid vector and selectig
transformed bacterial cell
CO3 | Carry out PCR experimentation using different types of primers

CO4 | Study gene expression study using-RTR and will be able to plant any project
genetic engineering

General +sabert ytsamgt Bi smneasures in genetic e
Introduction to various instrumentslong withtheir working principlesused in genetic
engineeringexperiments

Isolation & quantitation of RNA

Isolation of plasmid DNA and quantification.

Restriction enzyme digestion and restriction mapping of DNA samples

Ligation of digested samples of DNA

Cloningin plasmid vectors.

Transformation of bacterial cells

. Selection of recombinant cells

10. Preparation of single stranded DNA template

11.Demonstration of DNA sequencing

12. Polymerase Chain Reaction (PCR) using RAPD primers

13. Reverse TranscriptasBolymerase Chain Reton (RT-PCR) experiment

14. Demonstration of Southern blotting

15. Design of a project outline involving various experiments of genetic engineering

N =

©ONOO AW

Suggested Readings:
Text/Reference Books:

=

Benjamin Lewin. Gene X, fbEdition, Jones and Barlett Publishers @01

2. J D Watson et al., Biology of Gene, 6th Edition, Benjamin Cummings, publishers
Inc. 2007

3. Alberts et al., Molecular Biology of the Cell, Garland, 2015

4. S B Primrose, R M Twyman, and R W Old. Principles of Gene manipulation. S B
University Press, 2001

5. Brown T A. Genomes, Garland Science 2011.

6. J Sambrook and DW Russel, Molecular Cloning: A laboratory Manual \&ls1
CSHL, 2001.

7. D.M. Glover and B D Hames, DNA cloning, Oxford 1995.

/ C ) ,_,‘/-,
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Research/ Review Papers:

1. Barros, H. L.St eMoarnégs cov,, G2018). A Simpl e
Quanti ficati on and Quality Assessment 0 |
Quzmica, -1026), 1119

2. Kal endar , R. , Boronni kova, S. , & Sepp?ner
DNA fromcaompl bi ol ogi cal samples. -In Mol
67) . Hu mana, New Yor k, NY.

rojects.nfstc.org/ workshops/r
uri fication%20and%20Quatifica
i brary. ud3m .dudfmo/ ebooks/ b2805
wWw. csus.edu/indiv/r/rogersalb
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COPOGPSO Matrix of MSc/ BT/ 2/ CC
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M.Sc. Biotechnology2® Semester
MSc/BT/2/SEC4i Lab Quality Control Chemist-Microbiology-I1

Cr ed4(tlsaab 1R)0s . Mar ks: 100
Durationd4ohrexam:

Objective: The objective of the course is to make the students well versed in practical
techniques involved in microbiological experimentation as well as methods involved in
experimentation of Quality Contr@hemistMicrobiology.

Course outcomes (C@): At the end of the course, the students will be:

col Well acquainted with basic instrumentation used in Microbiology laboratory

Able to carry out experimentations involved in preparation of culiugdia as wel

co2 as for isolation and characterization of microbes

CO3| Able to perform routine analysis in lab in line with good manufacturing practice,
(GMP) and good laboratory practices (GLP)

Well acquainted with procedures involved in workplateanliness and well vers
with information technology skills

CO4

(The contents of this course are based on Model CurriculunQuafality Control Chemist
Microbiology, developed and provided by LSSSDC. The same is attached at annexure |)

1. Practicalgpertaining to Module 6 of Model Curriculuffest and analysis of incoming
materials (32 hrs.)

2. Practicals pertaining to Moduteof Model Curriculum Sample preparation, preservation
and storage (32 hrs.)

3. Practicals pertaining to Module 9 of Mod@urriculum Quality checks in quality control
(24 hrs.).

4. Practicals pertaining to Module 10 of Model CurriciluReporting and documentation
(16 hrs.).

5. Practicals pertaining to Module 11 of Model CurricilurResearch for development of
new products¥6 hrs.).

Suggested Readings:
1. Source and Study material provided by LSSSDC

CO-PO-PSO Matrix of MSc/BT/2/SECA
PO1 | PO2 | PO3 | PO4 | POS5 | PO6 | PO7 | PO8 | PSO1 | PSO2 | PSO3 | PSO4
CO1 3 2 2 2 2 2 3 2 3 2 2 3
CO2 3 2 2 2 2 2 3 2 3 2 2 3
COo3 3 2 2 2 2 2 3 2 3 2 2 3
CcO4 3 2 2 2 2 2 3 2 3 2 2 3
Average | 3 2 2 2 2 2 3 2 3 2 2 3
J=F = oz 4 g™ e e
' o>
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techniques involved in microbiological experimentation as well as methods involved in

M.Sc. Biotechnology2™ Semester
MSc/BT/2/SEC5 Lab Quality Control Chemist-Microbiologist-IlI

Cred2(tLsaab 6Hr s .
Duration3ohrexam:
Objective: The objective of thecourse is to make the students well versed in practical

experimentation of Quality Control Chemlgicrobiology.

Mar ks:

100

Course outcomes (C@): At the end of the course, the dants will be:

COo1

Able to carry out detailed inspection of incoming samples

CO2

Able tocarry outcoordination with cross functional teams.

(The contents of this course are based on Model CurriculunQuafality Control Chemist
Microbiology, developed and provided by LSSSDC. The same is attached at annexure )

1. Practicals pertaining to Module 8 of Model Curricuttmapection of samples (55 hrs.)

2. Practicals pertaining to Module 12 of Mo@airriculumCoordination with cross
functional tears (5 hrs.).

Suggested readings:

1. Study and Source material provided by LSSSDC

Cc O, PO, aP®®x MBE/2/SEC5
POIPOZPO3JPO4POYPOGPOTPOgPSO/PSOPSO/PSO
COo1 3 2 2 1 1. 5|1 1 2 2 2 1 2
CO2 2 2 2 2 2 2 2 2 3 2 2 2
Aver|2. 52 2 1.491 7/1.891. 82 2.5|2 1.5|2
J”‘—\ ~ ( 5 € b u-;‘y' e -
o
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M.Sc. Biotechnology2™ Semester
MSc/BT/2/SEC6 On Job Training (OJT)

Credi t-credion (80 hour s) Mar k s : 50
Mode of E¥X¥ame ¥Wiyvanternal me mber s

Objeciheeobjective of this course to give
work experience in commercial | aboratories

Course outcomegCOs). At the end of the course, the students bl

coz1 | Trained to work as professional

co2 | Trained to coordinate with the team

1. Perform sample preparation for analysing the sampceived in the laboratory,
Carry out analysis of incoming materials as per SOPs

2. Carry out regular observations for the tests performed and maintain records in
logbooks

3. Assist in research work to suppdretdevelopment of new products

4. Carry out test procedures using cotresting equipment as per SOP

5. Maintain a healthy, safe asgcure working environment in line with organiaagl
procedures and policies

6. Ensure workplace cleanliness

7. Coordinate with shift supervisor, cross funaial teams and within the teaRygllow
organizational reporting and documentation procedure

CcoO, P®O mat r i/KK/2I6EC6 MS c

POIJPOZPO3PO4POYPOEPOITPOEPSO PSOPSOPSO

'_\

CO1 3 2 2 1 1. 5|1 2 2 2 1 2

CO2 2 2 2 2 2 2 2 2 3 2 2 2

Aver|2. 82 2 1.51 7/1.51. 82 2. 5|2 1.5|2

rn
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M.Sc. Biotechnology3™ Semester
MSc/BT/3/CC13i Car di nal Principles of Academic Inte

Cred2(tLseictulr es: Mar ks: 50
Duration?2Kdfs .exam: Theory: 30; I A: 2

Course outcomegCOs). At the end of the course, the students will know:

co1 | Academicintegrity, Plagiarism (prevention and detection) and UGC regulations

co2 | Research and Publications ethics and best practices

Note for thEhepageestsieanepaper will consi st

guestion wil/ be compul sory and will consi st
the whole syl famose boesddobwiowe | ¢ ombEr isitn qu
qguestions offr otnh ee atcwioh euncamsdi dates dawe® moqeir
guestions sehecgumgtabnl eaetm each uni-t

Uni t |
Academic Imtegdutctyi on; ac-ahdoenmeisct yi mtnedg rtirtuys tv, a
respecstp;onsi bility and cour adegpeswi @alnat icoms e
pl agiari sm: definition, pl agi-aontsmacdrichaag
coll usi on, copying and pasting, recyad i ng,
writing skills; UGC policy for academic inte
Uni t |1
Research and Puddii enattii foinc emihs cesnduct s; fals

pl agiarism (FPP)-;depulbliitc@amni,anidne¢irmpasttammne,;
practices/ standard seCOPEg MWAIMElN atti omsofanpguck
et hics, aut hor-ship; andecointirecduitom of publ ic
and appeals; conflittshef Bntejestnapsedator

Suggested Readings:
Text/ References Books:
1. Maclntyre A (1967) A short History of Eth

2. Chaddah P (2018) Ethics in Competitive R
pl agi ari zed38 714S8B0N8 6 59 7 8

3. Nati onal Academy of Sciences, Nati onal A
Medicine (2009) On being a Scientist: A
Third Edition. Nati onal Academics press.

4. Resni k D. B. (2011) Whats iist eithpa@rst amt .r
Il nstitute of EnviroelnOment al Heal th Science

5. Beal | J (2012) . Predatory publishers are
179.

6. l ndi an National Science Academy (I NSA), E

Goverengdgmd19) 819 FZBHNIF2 978

/ C ) ,_,‘/-,
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7.

Oonl

PwODNPRE

o

UGC regul ations (2018) for Promotion of
Pl agiarism in Higher Educational Il nstitut

Ulri ke kestler, Academic Integrity, Kwant
earch/ Review Paper s:

Helgesson, G., Eriksson, S. (2015) Plagiarism in resedeld. Health Care and
Philos18,91i 101, https://doi.org/10.1007/s11043 495838

Jensen, K. K. (2015). 2 General introductidn Responsible Conduct of
ResearchRCR A Danish textbook for courses in Responsible Conduct of Research
5.

Sengupta, S., & Honavar, S. G. (2017). Publication etmdgn journal of
ophthalmology65(6), 429. doi:10.4103/ijo.1JO_483 17

Foltynek, T., et al. (2020). Testing of support tools for plagiarism
detectionInternational Journal of Educational Technology in Higher
Education 17(1), 1-31.

ne Resources:

S . i i sc:coa.nienr// aamddtg/md ttyd e nt

i nstr.iastate. |l ibguides.com/ preda
vow ve.sast. lcaonmt/ipso feit dré eembi/ aidid d isdti n g
(WAL

w. dbuniversity.ac.in/pdfs/ Anti _

Jum e )
~ [~~~

t /
t /
t /
t /

”wun|n

/ www. $siuede/dat gd edosibafc adgmi c
ssefmcatlamitenys i ty. aspx

w |

— |—+

c | a |||~ ]|~
Ol PO O[O [o
D (»n

S |-

— |~

COPGPSO Matrix of MSc/ BT/ 3/ CC

POIJPOZPO3PO4POYPOEPOITPOEPSO PSOPSOPSO

CoOo1

1 2 2 2 3 1.52 1. 52 2 1.5/1.5

CO2

Aver

1 2 2 1.53 2 1.52 1.5|1. 5|2 1.5
3 2 2 1. 733 1.41.41. 41. 7}/1. 7|{12. 7|1. 5

A
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M.Sc. Biotechnology3™® Semester
MSc/BT/3/CC14Microbial Biotechnology

Credits: 2 (Lectures: 30) Mar ks: 50
Durati on3ldrfs .exam: Theory: 30; | A: 2

Objectives The objective of thecourse is to create general understanding amongst the
students in the subject of microbial biotechnology. This course will take-d@pith look at

how microbes and their metabolic pathways and products can be used in biotechnology. The
objective of the corse is to understand the general overview, concepts and basic principles in
the subject of microbial biotechnology with emphasis on how to apply the knowledge in
bioprocessing.

Course outcomes (COs)After successful completion of this course, students should be abl

CO1 Evaluate the role of microrganisms in specific biotechnological processes. Hg
insight about industrially important microbes, their improvement and designin
industrial strains and process technology for the production of different indus
important products.

CO2 Attain knowledge about various strategies used for isolation, purification and
processing of enzymes along with microbial genomics for industry and rietabo

engineering
Note for thEhepageestsieanepaper will consi st
guestion wil/ be compul sory and wil |l consi st

the whole syl famose fHoesddobwiowe | ¢ om@r isitn qu
guestionsoffrome eawlhheuncdamnsdi dates &awe moqei:r
guestions sehecgumgtabvnl eaetm each uni't

Uniik
Microbial biotechnology: Scope, applicatioand challenges.
Industrially important microbes: Ecological approache® isolation; screeningor new
metabolites; test systems; inoculums developroémdustrially important microorganisms;
improvementof industrially important microorganisms; selectiof mutants; usef rDNA
technology.

Production of microbial products: Process technology for production w@fine, beer,
enzymes (amylase and protease) and their applications.

Uniik I
Isolation and purification of enzymes:Extraction, preparation, purification and processing
of enzymes.
Microbial genomics for Industry: Analysis of microbial genomes andheir use for
designing; microbial transformations; transformatiof steroids; lLascorbic acid and
antibiotics; microbes paper industry; biohydrometallurgy and biomineralization.
Metabolic engineering Carotenoid, polyhydroxalkanoates and alkaloid biosynthesis;
pathway analysis, metabolic control analysis.

o AA
\)L\_\ \—’ ) .:- ) ( _ -~ £ “1‘./\(, B D O
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Sug

gested Readings:

Text/ References Books:

1. Biotechnology and Genomics. Gupta, P.K. (2010) Rastogi Publications,Meerut, India.

2. Principlesof fermentation technologg® Edition, Stanbury, P.F.,WhitakeA. and
Hall, S.J.(2016), Elsevier.s

3. Manual of Industrial Microbiology and Biotechnologythird edition Demain, A.
L.and Davies, J.E. (2010) American Society for Microbiology Press, USA.

4. Industrial MicrobiologyAn introduction. Waites,M.J., Morgan,N.L., Rockey,J.S. and
Higton, A.G. (2014) Blackwell Science Ltd. France.

5. BiotechnologyA text bookof industrial microbiology (Second Edition) Cruedfér,
and CruegerA. (2004) Panima Publishing Corporation, New Delhi.

Research/ Review Paper s:

1. Singh, R., et al. (2016). Microbial enzymes: industrial progress in 21st cedtury.
Biotech 6 (2), 1-15.

2. WaheedM., et al. (2021). Biosynthesis of poly (HydroxyalkanoatBg&)logical and
Clinical Sciences Research Jourr2dl21(1), e023e023.

3. Watling, H. (2016). Microbiological advances in biohydrometallutginerals, 6(2),

49.

4. Giorgi, V.,et al. (2019). Microbialtransformation of cholesterol: reactions and
practical aspecsan  updateWorld Journal of  Microbiology and
Biotechnology 35(9), 1-15.

5. Mezzomo, N., & Ferreira, S. R. (2016). Carotenoids functionality, sources, and
processing by supercritical technologyeaiew.Journal of Chemistry2016

Onl i ne Resources

1. https://run.edu.ng/directory/oermedia/422231995398.pdf

2. https:/lwww.fpl.fs.fed.us/documnts/pdf1996/kirk96a.pdf

3. https://microbenotes.com/scepadapplicationsof-microbiology/

4. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2447884/

CO, PO, PSOJVSoBTY3CClls of
POIPOZPO3PO4POSPOEPOTPOEgPSOPSOPSOPSO
co1 |3 2 1.182 3 1.182 2 3 2 2. 5|2
cCo2 |2 2 1.52. 8- 1.851. 82 2 2 2. 5|2
Aver|2.82 [1.42.71 5[1.81. 12 |2.5]2 2. 5|2
JP\ 2~ | - . { 3 TI L g Y i
' oA D ‘
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M.Sc. Biotechnology3™ Semester
MSc/BT/3/CC15 Animal Biotechnology

Credi(tLseict2ur es: 30) Mar ks: 50
Duration?2Kdfs .exam: Theory: 30; I A: 2

Objectives This course is designed to teach students about the different scientific aspects of
animal cell & tissue culture, stem cell technology, cloning and #pgilications. Also, the

students will learn how the cell & tissue culture is established, propagated, characterized and used
for welfare.

Course Outcomes (COs)After completion of this course, students will be able to:

CO1 Apply knowledge of thenimal cell culture for maintenance, characterization,
development and establishment of an independent animal tissue culture laborator

CO2 Learn latest developments and applications of stem cell technology, animal clonin
transgeni@animals for the welfare of human being.

Note for th&Ehepagpeestsiean epaper will consi st
guestion wil/ be compul sory and will consi st
the whol e aslyi tamese boestionwi we |l ¢om@r iseitn q
guestionsoffrome eawhheuncdamndi dates &awe moqei:r
guestions sehecgumgtabvnl eaetm each uni-t

Uniik
Introduction: History, scope &applicationsof animal biotechnology.
Animal cell and tissues culture Historical background, development, advantages and
limitations of cell & tissue culture; applications of cell & tissue culture.
Primary Cell Culture and continuous cell lines. Aseptic culture techniques; culture
substrates, vessels, equipmeegjl culture media, growth supplements, BSS, cell culture
reagentsestablishmenbf primary cell culture, disaggregation dfssue & primary culture;
characteristicof limited life-span culturesmaintenancef cell culture, establishmerand
propertieof continuous cellines.
Measuring parametersof growth, viability and cytotoxicity : Growth phase, cell counting,
cell weight, DNA content, protein, ratesof synthesis, growtttycle, pulsating efficiency,
labeling indexgell cycle time (generation time); measuremeintiability andcytotoxicity.

Uniik I
Gene transfer into Animal Cells DNA transfer techniquemto mammalian celtsCalcium
phosphaterecipitations; DEAKIextranprocedure; microinjection; electroporation.
Stem Cell Technology:Definition and meaning of stem cells & function; adult, embryonic
stem cells, hematopoietic, mesenchymal and neural stem cells; therapeutic cloning for
embryonic stem cells; ethical issues.
Animal Cloning: Concepts, techniques and recent advancements; applications and ethical
issues ofinimal cloning;Transgenic animals, Designer babies.
Recent advances and applications in animal biotechnology.

Suggested Readings:
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Text/ Reference Books:

Animal Biotechnology edited by Lombard, Sarah (2018) Callisto, USA.

Animal Biotechnology edited by Verma, Ashish S & Singh, Anchal (2017) Elesvier
Animal BiotechnologyMuray MooYoung(1989)Pergamon Press, Oxford.

Animal Cell Biotechnology: Spier, R.& Griffiths J.B. (1988) Academic Press.
Animal Cell Culture& Technology: Basics from Backgrourid Bench, ButlorM
(2004),Taylor & Francis.

Animal Cell Culture EBTech edited by Carter, Mell & Hunt (2019), Jordan UK
Animal Cell Technology: From Biopharmauticalsto Gene Therapy. Edited By:
Castilho, Moraes, August Butler. Taylor& Francis Press.

8. Animal Physiology and Biochemistry edited by Bradley, Alexis (2018) ETP, UK
9. Cultureof Animal Cells: FreshneythR.'(ZOOB),John Wiley& sons,New York.

10. Principles of GeneManipulations6 Edition, Primrose S. B., TwymaiR. & Old B.
(2002)Blackwell Publishing.

11.Gahlawat, S.K., Duhan, J. S., Salar, R.K., Siwach, P. and Kumar, S. and Kaur, P. 2018.
Advances in Animal Biotechnology and its Applications. Springgrmany. pp. 4
401. ISBN978981-10-47015.

12.Gahlawat, S.K. and Maan, S. 2021. Advances in Animal Disease Diagnosis. CRC
PressISBN 9780367530518 pp-306.

Research/ Review Paper s:
1. Yao, T., & Asayama, Y. (2017). Animakll culture media: Historycharacteristics,
and current issueReproductive medicine and biolgdys(2), 99117.
2. Aslanturk, O. S. (2018)n vitro cytotoxicity and cell viability assays: principles,
advantages, and disadvantad®®l. 2, p. 64). InTech.
3. Volarevic, V., et al. (2018). Ethical and safety issues of stem -baBed
therapy.International journal of medical sciencelb(1), 36.
4. Asatrian, G., et al. (2015). Stem cell technology for bone regeneration: current status
and potential applicationStem cells and cloninggddvances and application8, 39.
5. Seger s, S. , et al . (2019) . Il n vitro gar
b a b iCambddge Quarterly of Healthcare Ethj@&3(3), 499508.
6. Rodrigues, A. F., Soares, H. R., Guerreiro, M. R., Alves, P. M., & Coroadi. S.
(2015). Viral vaccines and their manufacturing cell substrates: New trends and designs
in modern vaccinology. Biotechnology journal, 10(9), 1:3244.
Onl i ne Resources
https://www.aboutbioscience.org/topics/anirhaitechnology/
ncbi.nim.nih.gov/pmc/articles/PMC7325846/
https://microbeonline.com/continucusll-line/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7252021/
https://www.nature.com/subjects/aninibtechnology
https://www.nature.com/scitable/topicpage/recombhubnattechnologyand
transgenieanimals34513/
7. https://medcraveonline.com/JSRT/hematopoiatigymesenchymal-the-two-
lineagesof-bonemarrowstemcells.html
8. https://onlinelibrary.wiley.com/doi/10.1002/9780470649367.ch5
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M.Sc. Biotechnology3™ Semester
MSc/BT/3/CC167F Pl ant Bi otechnol ogy

Credits: 2 (Lectures: 30) Mar ks: 50
Duration?2Kdfs .exam: Theory: 30; I A: 2

Course outcomegCOs). At the end of theourse, the students will:

co1 | Understand basic techniques of plant transformation and plant tissue culture

Know various methods of producing genetically modified crops and their societal
CO2 | implications

Note for th&Ehepagpeestsiean epaper will consi st

guestion wil/l be compul sory and will consi st
the whole syl fFfamose boesddobhwiowe | ¢ om@r iseitn q
qguestions offr otnh ee atcwioh euncdamdi dates &amwe moqeir
guestions sehecgumgtabtnl eaetm each uni't

Uni t |
Pl ant Ti ssuet rCud u autriea n, plasticity and tot.i
ti ssuecelulttotueetypes (call us, cel | suspensi ol
tip and meristem cul tur e, embr yo csudniautriec, n
embryogenesis and organogenesis, application
Pl ant Transformat ibdmwcttiecrhn@lnhagyhi stori cal b
biotechnol ogy; design of a typical transge
transformation; -imitregryatwe cvtecrtorgndiseeo of 35S
reportaenmetdheodsanonft nacstor mati on; viral vect ol
DNA transfer in plant transformation.

Unit |1
Genetically modi t nhedoducM)i oarropgenetic mani |
tol erance, pest resistande, ediasease i mpsioyem
yield and quality; Molecular farming.
GM Crops anPdubdaci eatcyccept eennche cef, GMNnceops an
regul ation of GM crops and products; current

SuggeRsetaeddi ng s :

Text/ Reference Books:

1. Sl at er A. Scott N W, Fowl er-t M RpeO20LEC
mani pul ation of plants, Oxford Publishing
2. Gahl awatal . (2017) Plant Biotechnol ogy: Re
Springer Nature, Ger many.
3. Bhoj wani S. S. and Rajdan MK (2004)A Pl ant
revised edition, Reed EIl sevier, Il ndi a, Ne
4. Bhojwari SS €REOOB))odygr &bPloant Tissue Cul t i
5, Raj dan MK (2003), "feldant | BiHs Pwe | Cheehlti hnirge H(o
Jn=f = ( 7\17'/ | %1~.—Y"*"'//"
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6. Gl i ck BR and Pasternak J. J. (1

anAlpplications, ASM Press, Washington DC.
7.Chawl.&8. Hlntroduction t"e cPiltaindan)Bi o®xfcchrnd |
PublishingCo.Pvt. Ltd., New Delhi.

Research/ Review Papers:

1. Sharad V. (2015Herbicides: History, Classification and Genetic Manipulation of
Plants for Herbicide Resistanc&ustainable Agriculture Reviews (15), DOI
10.1007/978-319091327_3

2. Johannes F. Buye(2018) Plant Molecular Farmirigintegration and EXpitation of
Side Streams to Achieve Sustainable Biomanufacturing (9):
1893.doi: 10.3389/fpls.2018.01893

Onl i ne Resources:

1. https://www.intechopen.com/books/gendtiansformatiofAin-crops/agrobacterium
mediatedtransformation
https://youtu.be/dF5J0PA
https://www.researchgate.net/publication/239939334 Plant_regeneration_
Somatic_embryogenesis

4. http://nepaebbne.net/biotechnology/proces§developinggeneticallymodified-gm-
crops/

COPOGPSO Matrix of MSc/ BT/ 3/ CC

POIPOZ4POJPO4POHPOEPOTPOEgPSO|PSO|PSO|IPSO
CcCoO1 3 2 2 1. 5|1 5|2 2 2 3 1 2 2
CO2 3 2 2 2 1. 5|2 1 1. 5|3 2 2 2
Aver |3 |2 |2 |1 7[/15/2 |1.81 7|3 1. 5]2 2
a2 (Drat e ‘_"f‘y"‘*a =
' bW
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M.Sc. Biotechnology 3" Semester
MSc/BT/3/CC17-1 mmunol ogy

Credits: 4 (Lectures: 60) Mar k s : 100

Dur ati on3drfs .exam: Theory: 70; | A: 3
Objective: The objective of the course is to make the studemtierstand the basic concepts

of immunology. Students will gain knowledge of cells and organ of immune system, antigen

I antibody interaction, immune system cell regulation, different immunological techniques,
disease and health condition.

Course outcomegCOs): At the end of the course, the students will be able to describe:

The introductory concept of immunity and cells and organs of immune system

Cco1
CcO2 The nature of antigen and antibody and their interaction and mechanism of MHC|
CO3 | The Genomimrganization of immune cell and its regulation and mechanism of

cytotoxicity
co4 The immunological techniques for detection and identification of déseas
Note for thEhepapeestsiean epaper wi |l |l consi st
guestion wil/ be compul sory and will consi st
t he whole syll abus. I n addit-Woee eompti snong
guestions from each of the four uni t s. The
guesbfohd mesred ecaadsty, cante lgeguest.i on from each

Unit-I

Introduction : Phylogeny of immune system; innate & acquired immunity; clonal nafure o
immune system; primary & secondary lymphoid organs.

Cells of Immune SystemHaematopoesis & differentiation-IBmphocytes, flymphocytes,
macrophages, dendritic cells, natural killer & lymphokine activated killer cells; eosinophils,
neutrophils & mastells; lymphocyte trafficking; humoral & cell mediated immune response.

Unit-I

Immune System: Nature & biology of antigens & superantigens; immunoglobulins
structure & functions of different classes; antigenic determinants (Isotype, Allotype &
Idiotype); antigerantibody interactions; antibody engineering.; MHC, structure of MHC | &
II, genomic organization and MHC polymorphism; antigen processing & presentation;.

Unit-llI

Regulation of Immune ResponseGenomic organization and generation of diversityBof

Cell and FCell receptors, ECell and Fcell Regulation.

Antibody dependent cell mediated cytotoxicity & macrophage mediated cytotoxicity,
cytokines & their role in immune regulation, Complement system

Unit-1V

\)L\’\ ~ ..':- ¢ C - - R L e %1~.‘
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Immunological Techniques: Immunoprecipitatia reactions; agglutination reactions;
complement tests; ELISA; RIA; Immunofluorescences.

Immune System in Health & DiseasedHypersensitive reactions; auto immunity; AIDS and
other immunodeficiencies; tumor immunolofyimor antigens; immune response toeus
and tumor evasion of the immune system; cancer immunotherapy.

Text/ references books:

1. Immunology, §‘Edition., Goldsby, R.A., Kindt T.J., Osborne B.A. (2012) W.H.
Freedom & Comp, NY.

2. Essential of Immunology, f0Ed. Riott, Ivon, Delves, Peter (200Blackwell
Scientific Publications, Oxford.

3. Fundamentals of Immunology: Paul W.E. (Eds.) Raven Press, New York.

4. Immunologyi A short coursé Eli Benzamini, R Coico, G Sunshine (Wilyss).

5. Immunologyi An introduction §' Edition (2013) Tizard I.R. Philadphia Sauders
College Press.

6. Basic Immunology, Sharon J (1998) Williams and Wilkins, Battimore.
Janeway et al., Imnmunobiology"Bdition, Current Biology publications, 2012.

Research/ Review Papers:

1. Buqué, A., & Galluzzi, L. (2018). Modeling tumanmunology and immunotherapy
in mice.Trends in Cancer(9), 599601.
2. Rosenblum, M. D., et al. (2015). Mechanisms of human autoimmiigyJournal
of clinical investigation1256), 22282233.
3. Ochoa, M. C., et al. (2017). Antibosflependent celtytotoxicity: immunotherapy
strategies enhancing effector NK cellmmunology and cell biolog95(4), 347355.
4. Att af , M. , et al . (2015) . Ub T <cell r
diseaseCellular & molecular immunologyl2(4), 392399.
5. Saeed, A. Fet al. (2017). Antibody engineering for pursuing a healthier
future.Frontiers in microbiology8, 495.
Onl i ne Resources:
1. https://www. ncbi.nlm. nih.gov/pmc/articles
2. https://www.ncbinlm.nih.gov/books/NBK27156/
3. https://www.ncbi.nlm.nih.gov/books/NBK27092/
4
5

. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC497975/
. https://lwww.researchgate.net/publication/320180727_Difference_Between_Humoral_
and_Cell_Mediated_Immunity

COPOP SO ma tMSc/BT/3I€EL7
POIJPOZ2ZPO3IPO4POSPOEPOYITPOEPSO|PSO/PSOPSO
Col1 3 2 1. 52 1. 5/1. 5|2 2 3 2 1. 5 (2
CcoO2 3 2 1. 52 1. 5/1. 5/1. 52 3 2 1. 5 (2
CcCoOs3 3 2 1.52 1 2 1.52 3 1.5|2 2
CcCO4 3 2 1.52 2 2 2 2 3 1.5(2 2
Aver |3 2 1. 52 1. 5|1 7(1. 12 3 175 |1 7852
DR | ) et ), %L.‘y,",ir-/"" -
' b
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M.Sc. Biotechnology 3" Semester
MSc/BT/3/DSCL:A-Bi ophysi cal Techniques

Credits: 2 (Lectures: 30) Mar ks: 50
Durati on3ldrfs .exam: Theory: 30; | A: 2

Objectives This Biophysical Technique oriented course covers the various types of forces
and interactions, techniques to purify proteins, principle and types of centrifugation,
spectroscopy, chromatographgnd types of electrophoresis and its application. This
foundation course will help the students to understandntbdes of interaction of biological
molecules, principle, methodology and applications of various analytical techniques like
ChromatographyElectrophoresis, sand Spectroscopy.

Course OutcomeqCOs). Students will be able to:
COo1 Understand and analyze the basic concept of biological interactions and
centrifugation.

CO 2 | Describe basic bioanalyticechniques and their application: HPLC, PFEC, FTIR
UV-VIS spectroscopy, SODBAGE etc.

Note for thEhepageestsieanepaper will consi st

guestion wil/ be compul sory @&ndnawiklsl eaars icst
the whole syl famose boesddobwiowe | ¢ ombEr isitn qu
guestionsoffrome eawhbhheundamsdi dates &amwe® moqei:r
guestions sehecguagt awomilttaetn each

Unit-I

Interactions in biological systems Intra and intemolecular forces; electrostatic
interactions and hydrogen bonding; Vander waeld hydrophobic interactions; disulphide
bridges; role of water and weak interactions; biophysical techniques to purify and study
proteins; dialysis; salting out and precipitation by organic solvents.

Centrifugation: Basic principles, concept of RCF, tyef centrifuges (clinical, high speed
and ultracentrifuges; preparative centrifugation; differential and density gradient
centrifugation; applications (isolation of cell components); analytical centrifugation;
sedimentation coefficient; determination oblecular weight by sedimentation velocity and
sedimentation equilibrium methods.

Unit-Il

Bioanalytical Techniques:lon exchange, gel filtration, reversed phase and HPLC; circular
dichroism spectroscopy; -Kay diffraction; nuclear magnetic resonance; SEMITEJV-
Visible spectroscopy techniques; Beer's faderivation and deviations; FTIR etc.
Electrophoresis: Migration of ions in electric field, Factors affecting electrophoretic
mobility; paper electrophoresis, Gel electrophoresis, -BB&E Electrophoresisand
applications; Isoelectric focusing; Pulsield gel electrophoresis

Suggested Readings:
Text/Reference books:

» Oz A
\)L.\ N \—’ ) .:- ) ( _ -~ £ “1‘./\(, o) O

69



onl i

=

ok whn

Principles and techniques of Practical Biochemistr), Edition,K.Wilson and
J.Walker (2010), Cambridge University Press, Cambridge.
BophysicalChemistry: Principle and Technique&® Bdition by A.Upadhyay, K.
Upadhyay and N. Nath.(1998)Himalya Publication House.Delhi

Rietdorf, J. (2010) Microscopy Techniques, Springer, Berlin

Serdyuk, I. N., Zaccai, N. R., Zaccali, J., & ZacGi,(2017) Methods in molecular
biophysics Cambridge university press.

earch/ Review Paper s:

Garde, S. (2015). Hydrophobic interactions in contidature 517(7534), 277279.
Ohlendieck, K., & Harding, S. E. (2018). Centrifugation and
Ultracentrifugaion.Wi | son and Wal ker ds Principles
and Molecular Biology

Nandiyanto, A. B. D., et al. (2019). How to read and interpret FTIR spectroscope of
organic materiallndonesian Journal of Science and Technoldgy), 97-118.

Parizad, E. G., et al. (2016). The application of pulsed field gel electrophoresis in
clinical studiesJournal of clinical and diagnostic research: JCDRY1), DEO1.

ne Resources:

https://learningcenter.unt.edu/sites/default/files/Transcript%20
%20Molecular%20Forces.pdf
https://www.ncbi.nlm.nih.gov/books/NBK21589/
https://www.coleparmer.com/tegrticle/basicsof-centrifugation
https://labtraining.com/hplc/
https://ruo.mbl.co.jp/bio/e/support/method/sds-page.html
https://www.researchgate.net/publication/337674152- UV
VISIBLE SPECTROMETRY

COPOGPSO Matrix of -MSc/ BT/ 3/ DSC

POIPOZPO3PO4POSPOGPOYTPOEPSOPSOPSOIPSO

CO1

3 2 1. 592 2 1 5|2 2 3 2 2 2

CO2

3 2 1. 592 1 5|2 1.52 3 2 2 2
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M.Sc. Biotechnology3™ Semester
MSc/ BT/-Bl DERzYme Technol ogy

Credits: 2 (Lectures: 30) Mar ks: 50
Ti m&Hr s . Theo3:12A:

Objectives This EnzymeTechnologyoriented coursecoversthe applicationsof enzymes;
classification of enzymes and their salient features; Stratdgresmmobilization and
engineeringof enzymes and how their structure can be modified to make them industrially
suitable. This foundation course on Enzyme Technolejyhelp the students to understand
the nature, mechanism of action, kinetics, specificiggnaziymes.

Course OutcomeqCOs). After completion of this course, students will be able to:

CO1 Understanc&ndanalyzetheimportanceof enzymesclassificationtheir salient
features &ategorie®f enzymesndexhibittheknowledgeof enzymeactivity-
specificactivity.

CO2 Describe what enzymes do and how they do and their regulation in the living ¢
Exhibit the knowledge of enzyme kinetics along with the importance of enzym
various sector.

Note for thd@dheapeessebdonhepaper wil/l consi st
guestion wil/| be compul sory and will consi s
the whole syl |Ifompbsg.e Iqueaddionisvorel lcompr iseit ng
qguestionsoff rtome eadWd eurmiatnsgli dat es tawoe nroerceu iqrueeds
selectiogeaguéesasdbn from each unit

Uniik
Il ntroducti on, specificithHi samdi calgulbatcik@gm o of

chemi calenczaytnad ysamencl|l ature and classificat.i
for enzyme assaysnzyHod,oeprzgssehetaipco group, (

substrate and reaction specificity; l ock an:q
bndi ng hypot hpeosiinst aantdt atchrmee t hypot hesi s; me
enzyme: chymotrypsin, trypsin, papai n, | ys
sequential and symmetry model; covalently re
Uniik I
Enzymei s heéngi neleactingr aafdf aistei:ng velocity o
Mi ¢c haelniteen hypot hesi s, t-Mamséor mguabnomwf amMd
of Km and Vmax, Hal dane rel ationship;itceonc
directed mutagenesi s; active site mapping a
groups at the acti vemestihtoeds iamndo ba dplziecda teinoznysr
industries; therapeutic and medici nal uses.

Suggestiendg sr:ead

1. Palmer, T. & Bonner, P., Enzymes: Biochemistry, Biotechnology and Clinical
Chemistry(2" Ed.). Howood Publishing Chishester, Engla@08.

A
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Okotore, R.O. (2015) Essentials of Enzymology Xlibris, U3B15.

Bisswanger, H., Enzyme Kinetics: Principlaad Methods (8 Ed.). Willey-VCH.
2017.

RochaMartin, J., Immobilization of Enzymes and Cells: Methods and Protocols,
Springer US2020.

Phillips, J., Fundamentals of Enzymology-Eech Press, United Kingdora019.
Marangoni A.G. (2-A0N@JdeEmzAmer Kaaoktics
Price N.C and Stevens L. (2014) Fundamen
Press, New Yor k.

Dixon M and Webb E®Git{(eB879Ac&de mime Br e
Uhlig H. (1998) Industri al Enew méoralnd t

earch/ Review Papers:

Ss
he

Teboul, J. L., & Scheeren, T. (2017). Understanding the Haldane défitectsive

care medicing43(1), 91-93.

Saqi b, S. , et a | -galactogidask 7and. its &plicatiooseis food f b
industry.3 Biotech 7(1), 79.

Khan, M. R. (2021). Current and future role of immobilized enzymes in medical field.
Bhatia, S., & Bhatia, S. (2018). Introduction to enzymes and their
applicationsintroduction to Pharmaceutical Biotechnology; IOP Publishing Ltd.:
Bristol, UK 2.

Das, D, & Das, D. (2021). Enzymatic Reaction KinetiBsochemical Engineering: A
Laboratory Manual 11.

Resources

/| / egyankosh. ac.in/ b9.tisdd ream/ 12345678
c//fwww. i fe.illinois-:gedu/emizoyartod m/gdys
: / / bi olcyompti eandts/. ucpol Nt/ awdps 40 EM 1z 8¢/mMk9 / Me c h a
n. pd

/| www. i nt echopcehnariena eifebroon kel pohy mer a
d i 10 ensultsadgtdenpecsli ysme h arseea ct i o n

/| www. ncbi.nl m. nih.gov/books/ NBK223
[/ www. ncbi .nl m.nih.gov/pmc/articles
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M.Sc. Biotechnology3™ Semester
MSc/BT/3/DSC2iA-Lab Mi crobi al Bi otechnol ogy

Cr ed4(tlsaab 1R)0s . Mar ks: 100
Duration(dHr ex am:

Ob j e c tThevobjective of this laboratory course is to provide practical skills of the
techniques related to fermentation technology and microbial biotechnology.

Course outcomes (COs)Students will be able:

COo1 To understand bio-safety = measures relatedto microbial
biotechnology techniques.

CO2 To develop practical skill and acquaint with recent knowledge and techniques ir
field of microbial biotechnology. They will be able to understand various biologi
aspects related to organismal, cellular, biochengindlmolecular biological.

CO3 To analyses and solve various problems related to microbial biotechnology and
fermentations. They would be able to launch sigg and become entrepreneurs f
various products and processes.

Co4 To imbibe the value akam spirit. They will be able to work independently, able 1
write and manage their research experimentation.

1. General -$tabetrwsamgt hi measures in microbial
Introduction to various instruments and their workipgnciples used in microbial
biotechnology.

Isolationof industrially important microorganisnfigr microbial processes.

Productionof various products thelab i.e. alcohol and wine.

Comparative studiesf ethanol production using different substrates.

Microbial productiorof citric acid usingAspergillus niger

Microbial productiorof antibiotics (penicillin) and testingf antimicrobial activity.
Isolationof streptomycin resistant mutants.

Isolationof U.V. induced auxotrophic mutants.

The Ames testfor detecting potential carcinogens.

. Isolationof rhizobiafrom rootnodules.

10. Production and estimatiaf alkaline proteases.

11. Productionof sauerkraut by fermentation.

no

©o N OAWRAOW

Suggested readings:

1. Experimentsn Microbiology, Plant Pathology and Biotechnolody Bdition. Aneja,
K.R. (2018)New Age International Publishers, N&elhi.

2. Microbiology a laboratory manualld" edition. Cappuccino, J. and Sheeméah
(2016) Addison Wesley, California.

3. Environmental Microbiologly A laboratory manual '3 Edition. Pepperl.L.; Gerba,
C.P.and Brendeckel.W. (2015) Academic Press, New York

/ C ) ,_,‘/-,
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Research/ Review Papers:

1. Zabat, M. A., et al. (2018). Microbial community analysis of sauerkraut fermentation
reveals a stable and rapidly established commuaagds 7(5), 77.

2. Chatterjee, S. (2015). Production and estimation of alkaline protease by immobilized
Bacillus licheniformis isolated from poultry farm soil of 24 Parganas and its
reusability.Journal of advanced pharmaceutical technology & resead¢hy, 2.

3. WdowiakWrébd, S., et al. (2017). Diversity and plant growth promoting properties
of rhizobia isolated from root nodules of Ononis arverfsigonie van
Leeuwenhoekl 10(8), 10871103.

Onl i ne Resources

1. http://legacy.geneticsgsa.orqg/ education/p

. pdf
2. https:// www. researchgate. net/ publication/
s of Diploid_ I ndustrial Yeast Strains_aft
3. https:// www. researchgate.net/ publication/
of strepéosimycant mutants in Nicotiana_plu

4. https:/ /1 abmon-gr o edasl scegphmaeldhu @tt ii @m

CcO, PO, P S OMSaoiBTV3DBEEC28& o f

POIPOZ4PO3PO4POFPOGPOTPOEPSO|IPSOPSOIPSO
co1l |2 [1 |1 2 J1.491 J1 [1 |2 2 1 2
CO2 3 2 2 2 2 1 2 2 3 1.5/1.5|1.5
co3 3 2.52 1. 5|1. 5§52 2 2 3 2 1.5|2
CO4 2 1. 51 1. 5|2 1 1 1 2 2. 5|2 2.5
Aver|2.51. %1. 51 7/175/1. 21. |1.82. 5175 |1. 5|2
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M.Sc. Biotechnology3™ Semester
MSc/ BT/ 3BLMPC2Ani mall Bi otechnol ogy

Credi tsHr &4d20Lab Mar k s : 100
Duration lfs exam: 4

Ob | e c tThevabjsctive of this laboratory course is to provide practical skills of the
techniques related to animal biotechnology.

Course Outcomes (COs)After completion of this course, studemtdl be able to:

CO1 Learn good laboratory practices

CO2 Learn animal tissue culture techniques and handling, preparation of macrophages
CO3 Learn molecular techniques for isolation and amplifications of DNA

CO4 Determine the antimicrobial activityf probiotics and their use

1. General Laboratorgafety and Biesafety measures in animal biotechnology laboratory
2. Aseptic techniques: elements of aseptic environment, sterile handling

3. Preparation of tissue culture medium & membrane filtration.

4. Sterilizingtest of media and serum

5. Preparation of cell suspension culture.

6. Cell counting using haemocytometer.

7. Determination of cell viability

8. Preparation of macrophage from tissue

9. Trypsinization of monolayer & sub culturing

10. Cell disruption using Sonicator

11.Isolationof genomic DNA from blood sample
12.Designing of primer for PCR/ RIPCR

13. Calculation of Tm of nucleic acid

14.LAMP/ PCR/ RTPCR

15. Multiplex PCR

16. Determination of antimicrobial activity of probiotics

Suggested Readings:

Text/Reference Books:

1. Al- Rubeai, MohamedAnimal Cell Culture. Springer, 2015.

2. Alberts et al., Molecular Biology of the Cell, Garland, 2002

3. Animal CellCulture(1987). Freshndy.T.IRLPress Oxford,Washington.

4. Animal Cell Cultureand Technology: Basickom backgroundto bench.Butlor M
(2004)Taylor & Francis.
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5. Benjamin Lewin. Gene X, {iEdition, Jones and Barlett Publishers 2010.

6. Brown T A. Genomes, 3rd Edition, Garland Science 2006.

7. Culture ofanimal cells(2003)FreshneyR.T.JohnWileyandsons,NewYork.

8. DM Glover and B D Hames, DNA cloning, Oxfot®95.

9. Freshney, R. lan. Culture of Animals Cells, Wiley, 2010.

10.Gahlawat, S. K., Duhan, J. S., Salar, R. K., Siwach, P., Kumar, S., & Kaur, P. (Eds.).
(2018). Advances in animal blotechnology and its appllcatlons Springer.

11.J D Watson et al., Biology of Gen6th Edition, Benjamin Cummings, publishers Inc.
2007

12.J Sambrook and DW Russel, Molecular Cloning: A laboratory Manual \&lsl
CSHL, 2001.

13.S B Primrose, R M Twyman, and R W Old. Principles of Gene manipulation. S B
University Press, 2001

14.Singh B and Gaam S.K. Textbook of Animal Biotechnology. Teri, 2015.

15.Gahlawat, S.K., Duhan, J. S., Salar, R.K., Siwach, P. and Kumar, S. and Kaur, P. 2018.
Advances in Animal Biotechnology and its Applications. Springer, Germany.-pp. 1
401. ISBN978981-10-4701-5

16.Gahlawa, S.K. and Maan, S. 2021. Advances in Animal Disease Diagnosis. CRC
PressISBN 9780367530518 pp-306.

Research/ Review Paper s:

1. Riss, T. L., etal. (2016). Cell viability assapssay Guidance Manual [Internet]

2. Karimi, S., et al. (2018). The antimicrobial activity of probiotic bacteria Escherichia
coli isolated from different natural sources against hemorrhagic E. coli O157:
H7. Electronic physicianl0(3), 6548.

Onl i ne Resources

1. https://www.abcam.com/protocols/countinglisusinga-haemocytometer

2. https://lwww.assaygenie.com/blog/sonicatfmotocotfor-cell-lysis/

3. http:// www. premierbiosoft.com/tech_notes/

4. https:// www. iitg.ac.in/biotech/ MTechLabPr
f %2 0ODNA. pdf

5. https:// biocyclopedi
eparation_of medi a_ f

a.com/index/ biotechno
or animal _cell _cul tur

COPOGPSO matrix of -BASc/ BT/ 3/ DS
POIPOZPO3JPO4POFSPOEPOTPOEgPSO/PSO/PSOPSO
CoO1 3 2 1.852 1 5|2 2 2 3 1.5|2 2
CoO2 3 2 1. § 1. 5|2 1. 82 3 1.5
CcCo3 3 2 1.852 2 1. 5{1. 82 3 2 2 2
co4 |3 2 1.52. 82 1. 5/2 2 3 2 2 2
Aver |3 2 1.82. 11 7|1 7|1. 12 3 1. 72 2
DR | ) &2 - £ Yicaguslz LA
' oA
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M.Sc. Biotechnology-3 Semester

MSc/BT/3/DSC2CiLab Pl ant Bi otechnol

Credd(tlsab 1BE)0s : Mar k s :
Duration of exam: 4 Hr s.

0gy

100

Ob j e c tThevabjsctive of this laboratory course is to provide practical skills of the
techniques related to plaibtechnology.

Course Outcomes (C@Q): At the completion of this course, students will be able to:

CO1 | Understand the basic design of a typical plant biotechnology laboratory
CO2 Carry out various basic experimentation of plant tissue culture.

CO3 | Carry out plant transformation usiagrobacterium based vectors.

CO4 | Carry out micropropagation and transplantatiomafitro regenerated plants.

N =

To drawthebasicrequirementanddesignfor a typicalPlant Biotechnologiaboratory.
To studythe varioussterilizationtechniquesadoptedwhile carryingout the variousplant

tissuecultureexperiments.

o0k w

No.5andto recordthe effectof differentgrowthhormonesn this process.
7. To carryout anther/pollerculture of Datura for production of haploids

o

etc) andto recordtheeffectof ABA onembryodevelopmenin vitro.

9. Preparationand maintenanceof cell suspensioncultures of any available plant (e.g.

Nicotianatabacum carrotetc.)andformation ofgrowthcurves.
10. Clonal production of plants through micropropagation and confirmation of genetic stability using
molecular markers.
11.To carry out Agrobacteriuramediatedtransformation in plant cells and selection of
recombinants using gus assay
12.To carry out transplantation iofvitro regenerated plants to pots and field conditions

13.To induce hairy root production in some given plant using wild straidgpbbacerium

rhizogenes.
14.To carry out direct gene transfer method for genetic transformation of plants.
15.To carry out In Planta transformation of plants.

Suggested Readings:
Text/Reference Books:

1. BhojwaniS.S.andRajdanM.K. (2004),Plant TissueCulture: Theoryand Practicei A

revisededition,ReedElsevier,India, New Delhi.

2. SmithH.R (2000),PlantTissueCulture: Techniqguesand Experiments Secordedition,

AcademidPress.

3. Purohit S.S. (2006) A Laboratory Manual of Plant Biotechnology i

o AA
\)L.\ N \—’ ) .:- ) ( -~ £ “1‘./\(, B D O

: )\/\)\J;\W )

Topreparst ock sol utions of Murashige and
Inductionof callusfrom meristematic andifferentiatedtissue.
Induction of direct organogenesis from various explants on different conditions
To inducesomaticembryogenesis/organogenesighe callus culturesobtainedin expt.

To performthe embryo cultureof anyavailableplant €.g.wheat, rice, sweeatorn, barley

Secord
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revised edition,Agrobios(India).
4. Evans D.A. (2003), Plant Cell Culture, Taylor & Francis.

Res
1.

2.

3.

Onl
1.

2.

earch/ Review Papers:
https://arccjournals.com/uploads/FiraatachmenpublishedR-1597.pdf

Hwang, H. H., Yu, M., & Lai, E. M. (2017). Agrobacteriumediated plant
transformation: biology and applicatiori$ie Arabidopsis BogR5.

G. Keshavareddyet al. (2018), Methods of Plant Transformati@nReview Int. J.
Curr. Microbiol. App. Sci. 7 (7): 26562668.
DOI: https://doi.org/10.20546/ijcmas.2018.707.312

ne Resources:
https://www.plantcelltechnology.com/pbtog/preparingmurashigeskooctedia

stepby-stepprocedure/
https://www.sigmaaldrich.com/IN/en/technigddcuments/technicalrticle/celt
cultureand-cell-cultureanalysis/plantissueculture/growthregulators

COPOGPSO Matrix ®8C28MSc/ BT/ 3/

PO]

O
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M.Sc. Biotechnology 3" Semester
MSc/BT/3/CC187 Lab Immunology

Cr edd4(tlsab 1R)0s . Mar k s : 100
Duration( #dffr sey am:

Ob | e c tThevobjsctives of this laboratory course are to provide practical skills of the
techniques related to identification and purification of cell and diagnostic method in
immunology.

Course outcomegCOs): After completion of this Lab. course, students will be able to:
COo1 To understand bisafety measures relatedto immunological diagnostic
techniques.

CO2 To develop practical skill and acquaint with recent knowledge and techniques ir
field of immunology.Learning some of the simpler techniques used in the
identification and purification of different cell populations.

CO3 To differentiate immune diffusn technique, immune electrophoresis and ELISA
technique

Co4 To imbibe the value of team spirit. They will be able to work independently, ablé
write and manage their research experimentation.

1 General sabernygtsampgt Bi onemmwmrelsogy | aborat or

2 Il ntroduction to various instruments and t|
| aboratory.

3 Blood film preparation and identification of cells

4 Lymphoid organs and their microscopic organization

5 Preparation and administrationanitigens.

6 Isolation and purification of Immunoglobulins.

7 Quantification of immunoglobulins.

8 Immunodiagnostics (demonstration using commercial kits)

9 Immunodiffusion techniques:

a) Ouchterlony double diffusion
b) Radial immunodiffusion.
10 Immunoelectrophoresis:
a. Courter current Immunoelectrophoresis
b. Rocket Immunoelectrophoresis.
11 Latex agglutination technique.
12 ELISA technique
a) Dot ELISA
b) Sandwich ELISA

Suggested Readings:
Text/Reference Books:

1. A handbook of Practical Immunology (1983). Edited by G.P. Talwar, Vikas
Publishing House Pvt. Ltd. New DelbhiL0002.

2. Practical Immunology (1980), Hudson L. and Franks, C.H. Blackwell scientific
Publication, Oxford.

/ C ) ,_,‘/-,
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3. Fundamental techniques in immunology and serology (2002) Singh A. International
Book Distributing Co., Lucknow.

4. Current protocols in immunology, (1997), Marjorie, M. John Wiley and sons, Inc.
USA.

5. Handbook of experimental immunology (1986). Bewesly, P. Blackwell Scientific
publications, London.

Research/ Review Papers:

1. Knight, J., & Nigam, Y. (2020). Lymphatic syste 1. structure, function and
oedemaNursing Timesl116, 39-43.

2. Wu, M.,et al. (2015). Isolation and purification of immunoglobulin G from bovine
colostrums by hydrophobic chargeduction chromatographyournal of dairy
science98(5), 29732981.

3. Michov, B. (2020). 2.3 Immunoelectrophoresis.Blectrophoresigpp. 164181). De
Gruyter.

onl ne Resources:

1. https://labtestsonline.org/tests/immunoglobuiineigg-igm

2. https://microbenotes.com/radimhmunodiffusion/

3. http://tools.thermofisher.com/content/sfs/brochurBT65ELISA-guide.pdf

4. http://lwww.ispybio.com/search/protocols/LatexAgglutination.pdf

COPOPSO Matrix/ 871 CKa38/ BT
POIJPOZPO3PO4POYPOEPOTPOEPSO PSO/PSOPSO
Col1 3 2 2 2 1 2 3 2 3 2 2 1.5
COo2 3 2 2 3 3 1.5
CcCos3 3 2 2 2 1 2 3 2 3 2 2 1.5
co4 |3 2 2 2 2 2 3 2 3 2 2 1.5
Aver |3 2 2 2 1. 5|2 3 2 3 2 2 1.5
\]L’\ 7 == L ¢ - <3 r/ e i . =~ -
| | SV e ‘
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M.Sc. Biotechnology3™ Semester
MSc/BT/3/SEC7iLi fe Skills and Humanistic V.

Credi t-esredion (Lectures: 30) Marks: 50
Duration?2Kdfs .exam: Theory: 30, I A: 2

Course outcomegCOs). At the end of the course, the students will know:

co1 | Happiness, Mindfulness and Meditation

co2 | Principles ofhuman behavior anelationships for fiectivity and greatness

Note for thEhepageestsieanepaper will consi st
guestion wil/ be compul sory and will consi st
t he whol en saydldliab wsn.,, If our mo e Scu ecsotmporni ss i wigl
guestions from each of the two units. The
guestions selecting at | east one question fr
Uni t |
Happiness amd risi¢fuebdai eme s s ; mj ndfgmeneab; aooa
of sel f a nldo voet; h-g¢lo est:itsmedégi h g ; medi tati on; t he
sustainable happiness through | earning and ¢
feelingarymbamppitness through the senses.
Unit |1
Principles and skill s Sfeowre nafhfadad ttisviotfy hamd | gr
be proactive; begin with the end in mind; d
understandndbédest oodbesynergi ze, s haaormremepthe

and principles.
Suggested Readings:
Text/Reference Books:

1. Covey S. R. (2004) SevenShambnt$ &thHsgkly

2. Cov.evy( 2S00 WHaebistl SBEAB 7023

3 Nagraj, A. (2015). Philosophy of Human Behaviour, Jeevan Vidya Prakashan, Amarkantak

4 Helliwell, J. F., Huang, H., & Wang, S. (2017). The Social Foundations of World
Happiness. World Happiness Report.

5. Helliwell, J., Layard, R., &achs, J. (2018). Sustainable Development Solutions Network.
World Happiness Report 2018.

6 . Ob6brien, C. (2008) . Sustainabl e happiness
sustainable future. Canadian Psychology/Psychologie canadienne, 89(4), 2

Research/ Review Papers:

1. Cheung, R. Y., & Ng, M. C. (2019). Mindfulness and symptoms of depression and
anxiety: The underlying roles of awareness, acceptance, impulse control, and emotion
regulation Mindfulness10(6), 11241135.

2. Eckhaus, E., & Sheaffer, Z. (2019). Happiness enrichment and sustainable
happinessApplied Research in Quality of Ljf&4(4), 10791097.

A
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3. Doorley, J. D., et al. (2020). The momentary benefits of positive events for
individuals with elevated social anxiefymotion
4. Pusko, K. (2021). Effectivity of Leadershifguropean Research Studi@d, 644
663.
5. Bakker, A. B., & Leiter, M. (2017). Strategic and proactive approaches to work
engagemenrganizational Dynamic16(2), 6 7-75.
6. Coyne, L. W., et al. (2020). First thingssti: parent psychological flexibility and self
compassion during COVH29. Behavior analysis in practicd-7.
Onl ine Resources:
https://www.ncbi.nim.nih.gov/pmc/articles/PMC4895748/
. http://people.tamu.edu/~twuenger/658/Steven_Covey.html
3. https://blog.hubspot.com/sales/hatmfshighly-effective peoplesummary

=

N

COPOGPSO Matri x GEC/MSc/ BT/ 3/
POJPOZPO3PO4POYPOEGPOTPOEPSOPSOPSOPSO
CO1 2 1.91. 932 3 2 1.91. 932 2 3 2
CO2 1.492 2 1.8493 1.92 2 1.5/1. 5|3 2
Aver|1. 3%1. 41. 41. 733 1.41.341. 91. 7|1. 7|3 2
Gt =1 3 Qoo
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M.Sc. Biotechnology4™ Semester
MSc/BT/4/CC19T1 Genomi cs and Proteomics

Credits: 2 (Lectures: 30) Mar ks: 50
Duration?2Kdfs .exam: Theory: 30; I A: 2

Course outcomegCOs). At the end of the course, the students wiltlerstand:

co1 | Advanced fields of genomics and comparative genomics

co2 | Advanced fields of functional genomics and proteomics

Note for thEhepageestsieanepaper will consi st

guestion wil/ be compul sory and will consi st
the whole syl famose boesddobwiowe | ¢ ombEr isitn qu
qguestions offr otnh ee atcwioh euncamsdi dates dawe® moqeir
guestions sehecgumgtabnl eaetm each uni-t

Unit |

Genomics: Human genome project, methodology, outcomes and lessons learnt; genome
sequencing projects for iomobes, plants and animals; accessing and retrieving genome
project information from web; annotation of genome/gene sequence; synthetic genomes
current status and future prospects.

Comparative Genomics Identification and classification of organisms using molecular
markers 16S rRNA typing/sequencing, SNPs; use of genomes to understand evolution of
eukaryotes; track emerging diseases and design new drugs; determining gene location in
genome sequence.

Unit 1l

Functional genomics:Transcriptomentroduction, various methods to study global patterns
of gene expression analysis and mining functional genes in genomneesarray, SAGE, RT
PCR.

Proteomics: Proteomentroduction proteinprotein and proteHDNA interactions; protein
chips and functional proteomics; clinical and biomedical applications of proteomics;
introduction to metabolomics.

Suggested Readings:
Text/Reference Books:

1. Brown T. A. Genomes 3 (2007) Garland Science Publishing, New Y&,

2. Liebler, D. C. (2002)Introduction to Proteomics: Tools for the New Biology.
Totowa, NJ: Humana Press.

3. Campbell, A. M., & Heyer, L. J. (2003piscovering Genomics, Proteomics, and
Bioinformatics San Francisco: Benjamin Cummings.

Research/ Review Papers:

e e
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1. lan Sillitoe., et al. (2015) CATH: comprehensive structural and functional
annotations for genome sequenddscleicAcidsResearch43,(D1), Pages D376
D381, https://doi.org/10.1093/nar/gku947

2. Michael, V. (2019). Human Genome Project (HGP): Nursing
Outlook.International Journal of Nursing Science Practice and Rese&(@), 1-

4,

3. Uetz, P., & Pohl, E. (2020). Protéiarotein and ProteilDNA InteractionsAn
Introduction to Molecular Biotechnology: Fundamentals, Methods and
Applications

4. Tan, S. Z., Begley, P., Mullard, G., Hollywood, K. A., & Bishop, P. N. (2016).
Introduction to metabolomics and its applications in ophthalmolegg.30(6),

773783.
Onl i nsoReces:
1. https://www. azol i f eassrtehMatcelsealo®ms o€ ¢ me | e /
Rel ated. aspx
2. ncbi.nl m. ni h. gov/ books/ NBK21136/
. https://youtu.be/ SijA4ki Ei CQ
4. https://youtu.be/ TMxXPCgxIl dHw
5. http://www. bioinfbook. org/
6. https:// www. nature/dom/raciyyeabhlogmhblcmae wived g
13239404/
COPOGPSO Matrix &£€19MSc/ BT/ 4
POIPOZPO3PO4POFSPOEPOTPOEPSOPSO/PSOPSO
co1 |3 2 2 1. 5|1 5|2 2 2 3 1. 5 |2 2
co2 |3 2 2 2 1. 5|2 1 1. 5|3 2 2 2
Aver |3 2 2 1. 711 5|2 1.821 73 175 |2 2

/ QA
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M.Sc. Biotechnology 4™ Semester
MSc/BT/4/CC20- Bio-entrepreneurship, Intellectual Property Rights, Biosafety and
Bioethics

Credits: 2 (Lectures: 30) Mar k s : 50
Dur ati on3ldfs .exam: Theory: 30; I A: 2

Objectives The objective of the course is to make the students understand concepts of
entrepreneurship including identifying a winning business opportunity, intellectual property
rights and their implicationm biological research and produt#velopment, ethicassues,
biosafety and risk assessment of products derived from biotechnology.

Course OutcomeqCOs). Students will be able to:

CO1 [Gain entrepreneurial skills, understand different types of intellectual property
and protection of products deriveBdm biotechnology research.

CO 2 |understand biosafety and bioethical aspects related to biological, biomedical, h
careandbiotechnology research.

Note for thEhepageestsieanepaper will consi st

guestion wil/ be compul sory and wil |l consi st
the whole syl famose boesddobwiowe | ¢ ombEr isitn qu
qguestions offr otnh ee atcwioh euncamsdi dates dawe® moqeir
guestions sehecgumgtabnl eaetm each uni't

UNIT - |

Innovation and Entrepreneurship in Bio-business: Introduction and scope in Bio
entrepreneurship; strategynd operations of bisector firms; factors shaping opportunities for
innovation and entrepreneurship in dsiectors; business implications of those opportunities,
entrepreneurship development programs of public and private agencies (MSME, DBT,
BIRAC, Make in India etc.).

Intellectual Property Right: Introduction to intellectual property, types of IP, patents,
trademarks, copyright rights, industrial design, geographical indications; protection of new
GMOs.

UNIT -2

Biosafety: Biosafety and Biosecurity introduction, historical background, biological safety
cabinets, primary containment for biohazards, biosafety levels; GRAS organisms; biosafety
levels of specific microorganisms; recommended biosafety levels for infectious agénts an
infected animals; GMO#& LMOs; National Biosafety policy and laws, Cartagena protocol

on biosafety.

Bioethics: Introduction, ethical conflicts in biological sciencesterference with nature;
bioethics in research cloning and stem cell research; human and animal experinoentat
animal rights/welfare; agricultural biotechnoleggnetically engineered food, environmental
risk, labeling and public opinion; sharing benefits and protecting future generations
protection of environment and biodiversity, biopiracy.

SuggeRsetaeddi ngs:
Text/Reference books:

o AA
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1. Adams, D.J. & Sparrow, J.C., Enterprise for Life Scientists: Developing Innovation
sand Entrepreneurship in the Biosciences. Bloxham: S20f)18.

2. Karhad, P., How to Patent an Idea in India: From Idea to Granted Patenickeu
Time, Saving Costs and Making Money with Your Patented Invention; A Step by step
guideline on Intellectual Property in Ind2018.

3. Chopra, R.K., Indian Patent System. Himalaya Publishing H204€.

4. Patzelt, H. & Brenner, T., Handbook dioentrepreneurship: 4 (International
Handbook Series on Entrepreneurship). Sprirf&t0.

5. Shimasaki, C.D. Biotechnology Entrepreneurship: Starting, Managing, and Leading
Biotech Companies. Amsterdam: Elsevier. Academic Press is an imprint of Elsevier.
2014.

6. Jordan, J.F., Innovation, Commercialization, and Sfgs in Life Sciences. London:
CRC Press. 2014.

7. Veatch, R.M., & GuidryGrimes, L.K. (2019). The Basics of Bioethics (4th ed.).
Routledgehttps://doi.org/10.4324/9780429507

Research/ Review Paper s:

1. VijayRaghavan, K., & Saberwal, G. (2017). Basiness in brief. the case for
ambitious action in the public sect@urrent Sciencel8411845.

2. Edoho, F. M. (2016). Entrepreneurship paradigm in theméwnnium: A critique of
public policy on entrepreneurshijournal of Entrepreneurship in Emerging
Economies

3. Jajpura, L., Singh, B., & Nayak, R. (2017). An introduction to intellectual property
rights and their importance in Indian Context.

4. Kumar, S. (2015). Biosafety and biosecurity issues in biotechnology
researchBiosafety 4(01), 153.

5. Zhou, D., et al. (2019). Biosafety and biosecudtgurnal of Biosafety and
Biosecurity 1(1), 1518.

Onl i ne Resources:

1. https://bbb.rcb.res.in/bientrepreneurship/

2. https://www.asiabiotech.com/15/1505/0034_0035.pdf

3. https://www.foodcircle.com/magazine/biopirabipprospectinegdefinitions
agricultureexamples

4. https://www.eubios.info/Papers/AGBIO.htm

5. https://thegrittifund.com/entrepreneurstugfinition/describeprinciplesconcept
scopeentrepreneurshi

CO-POGPSO Matrix of MSc/ BT/ 4/ CC
POIPOZPO3JPO4POESPOEPOTPOEgPSOPSOPSOPSO
cCo1 |3 2 2 1 5/1 5|2 2 2 3 1. 5|2 2
cCo2 |3 2 2 2 1 5|2 1 1. 5/3 2 2 2
Aver |3 2 2 1. 7|1 5|2 1.51 7|3 175 |2 2
J»-\ A= . g = T'/ %L.‘y, 3 B i N
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M.Sc. Biotechnology 4™ Semester
MSc/BT/4/DSC3ADiI ssertati on

Credits: 4 Mar k s : 100
Mode of Examination: As per guidelines of the University

Objectives: The objective of the course is to make the students capable of hypothesizing and
carrying out a research project.

Course outcomegCOs). By the end of the course, thident should be able to:
co1 Hypothesize about any research problem.

CO2 Carry out exhaustive review of literature.

Plan and execute the required experimentation

CO3
CO 4 Write and document the entire study in dissertation form

CO, PO, PSOJVSolBTV4DEC3#H o f

POl1POZPO3PO4POYPOEPOTPOEgPSO/PSO/PSOIPSO
co1 |3 2 1.182 2 1.81 5|2 3 3 2 2
cCo2 |2 2 1 2 2 1 1. 5|2 3
co3 |3 2 1 2 1.81. 82 2 3 3 2 2
cCo4 |2 2 1.182 1. 1581 2 2 2 3 2 2
Aver|2. 52 1.22 1. 31. 21 7|2 2.5|3 2 2
=t ¢ of gt
b
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M.Sc. Biotechnology 4™ Semester
MSc/BT/4/IDSC3B Reseawviéclw Project

Mode of Examination: As per guidelines of the University

Objectives: The objective of the course is to make the students capable of hypothesizing and
writing about a review project.

Course outcomegCOs). By the end of the course, the student should be able to:
co1 Hypothesize about any research problem.

CO2 Carry outexhaustive review of literature.

CO3 Carry out documentation of the work
Write the entire study in report form

Co4

CcoO, PO, P S OMSeiBTV4DBE38 o f

POIJPOZ2PO3PO4POYPOEPOITPOEPSO PSOPSOPSO

cCo1 |3 [2 [1.92 [1.41.91.¢82 |3 3 2 2
CO2 2 2 1 2 1. 931 1. 92 2 3 2 2
CcCO3 3 2 1 2 2 1. 832 2 3 3 2 2
coO4 2 2 1. 932 2 1 2 2 2 3 2 2
Aver|2. 52 1. 32 1. 91.231. 12 2.5|3 2 2

a2 ( 3 DT
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M.Sc. Biotechnology 4™ Semester
MSc/BT/4/IDSC4A. Environment Biotechnol ogy

Credi(tLlseictdures: 60) Mar k s : 100

Ti m&Hr s . Theory: 70, | A: 3
Objectives: The proposed course is designed to teach students, the scientific and engineering
principles of microbiological treatment technologies to clean up contaminated environments

and to generate valuable resources for the human society. Also, it is desirakietahem

understand the role of biotechnology in environment for prevention, remediation and
monitoring of pollutants.

Course outcomegCOs): By the end of the course, the student should be able to:

Have an overview of the developments in the fiefl environmenta
biotechnology  with special emphasis on the role of microbes in solid
management.

CO 2 |Describe the role of microbes in liquid waste management, gaining knowled
various methods employed in waste water treatment.

Understand the role of microbes in bioremediation of waste land and degré
CO 3 |of environmental pollutants

COo1

Understand the application of biotechnology in development ofreaally

co4 product, processes and also in solving the global envirorpnellems
Note for thEBEhepapeestsiean epaper wil |l consi st
guestion wil/ be compul sory and will consi st
the whole syllabus. I n lald dh & -weeate eroigtht i snion @
guestions from each of the four uni t s. The
guesbfohd mered secdadsety, cante lgeguest.i on from each
Uniik
Environment bil mtt e okdrucclIt a gyn:, I ssues and sc
bi otechnol ogy.
Solid: w aSsotuer c e s and management (compos
production) .
Uniik I
Waste water Mreabment ogy of waste wateroftr e
industri al effluent treatment ; aerobic and ¢
reactor ; membr ane bioreactor; use of 1 mmobi l
Poll ut Aon pollution and its conitoml| anérbugh
abatement ; bi ol eaching and biosorption.
Unii kI I
Bi oremedi Bt ooemedi ati on and its type; bi or e
wasteland; role of biosensors for detection

Bi odegradati on Xfenxkine@tbn s ica mg recal citran
anaerobi c degradati on, -oxiedaiteinadn/adegdagaadan

e e
r ‘y, S S
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compounds, pesticides, hydrocarbons and hal o

spills and treatment of hazardous waste.
uniik V

Bi oproducts for enwBiiropremdantcaldelsealbtitof er ti | i

bi odegradabl e plastics.

Gl obal environme®zamde pdepbll eetmson; greenhouse

and biotechnological (approacdhascbantmanageme

Suggested readings:

1.

2.

8.

0.

EnvironmentaBiotechnologyPrinciplesandApplications,Seconcdedition (2020).By
Bruce E. Rittman, Perry L. McCarty. Pub. Mc Graw Hills

Environmental  Biotechnology: Biodegradation, Bioremediation, and
Bioconversion of Xenobiotics for Sustainable Development. By Jeyabalan
Sangeetha, Devarajahhangadurai, Muniswamy David, Mohd Azmuddin
Abdullah (2016) Pub. Apple Acadenfiress.

Advanknevd ronment al Bi otechnol ogy by Agarw
Corp., New Del hi
Mi crobi al Bi otechnol ogy; Fundament al

Ni kai do (2007) WH Freeman & Company, Ne w

Singh A. and Wdarodde@QrRdat2004)and Bi or emed
Springer.

Foster, C. F. and Wase, D.A.J (1987). Env
Press

Yadav, P. R. and Tyagi R. (2006) Envir
Publishing House, New Del hi

Mohapatra, P. K. (2006) . Text Book of

I nternati onal Publishing House Pvt. Ltd

Cheremisinoff, N. P (2003) Bi otechnol ogy
Prentice Hall Pvt . Lt d. New Del hi

10Ful ekd&dr M(2014) Environment al Bi otechnol c
Research/ Review Papers:

1.

2.

Onl

Vigneswaran, S.,et al. (2016). Sustainable operation of composting in solid waste
managemen®rocedia Environmental Scien¢&s, 408415.

Dadrasnia, A., et al. (2017). Micriab Aspects in Wastewater Treatmieft
Technical Environmental Pollution and Protectip@(2), 7584.

Bouabidi, Z. B., et al. (2019). Immobilization of microbial cells for the biotreatment
of wastewater: a revieiEnvironmental Chemistry Letters7(1), 241-257.

Azubuike, C. C., et al. (2016). Bioremediation technigakssification based on site
of application: principles, advantages, limitations and prospétsgd Journal of
Microbiology and Biotechnology2(11), 1-18.

Nigam, V. K., & Shukla, P.(2015). Enzyme based biosensors for detection of
environmental pollutanta review.Journal of microbiology and
biotechnology25(11), 17731781.

i ne Resources

/ C ) ,_,‘/-,
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1. https://studylib. netb/idac/cH70bd CaByskceomvei r 0 n |
2. https:// wwwhreedpambdhgat € on/ 323830155 Bi o
kl e heavy met al pollution_A_survey_ of it
3. https:// www. hindawi.com/journals/btri/ 20:
4. htt ps: /[-f/ iwtwwe dwhep8 /olf e t i | i zer s?start =4
5. https:// www. greenegasdtsatsatagl/ est+xa/t8 £0 pI famee t ¢
bi odegphdagtlpeog t . pdf
CO, PO, PSOJVSoBTV4DBEC@A& o f
POIPOZPO3PO4POSPOEPOTPOEPSOPSOPSOPSO
co1 |3 2 1.182 1.81.81. 52 3 3 1.5|3
cCo2 |2 2 1 1.1581 1.5 3 1.5|3
co3 |3 2 1 2 2 1.182 2 3 3 1.5|3
cCo4 |2 2 1.1582 2 1 2 2 2 3 1.5|3
Aver|2. 52 1. 32 1. 791.21. 12 2. 53 1.5|3
s v p £ | PEIPPR s e
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M.Sc. BiotieddBeméogegr
MSc/BT/4/DSC4B-Bi oprocess Technol ogy

Credits: 4 (Lectures: 60) Mar k s : 100
Dur ati on3ldfs .exam: Theory: 70; | A: 3

Objectives The objectives of this course are to make students to learn abéundaenental
concepts of bioprocess technology and its related applications, thus preparing them to meet
the challenges of the new and emerging areas of biotechnology industry.

Course Outcomes (CQ): After successful completion of this course, studentsldhmiablg
to:

CO1 | Understand the relevance of microorganisms in biotechnology industry, pres¢
unit operations together with the fundamental principles for basic methods in
production techniques for bisased productsnalyze kinetics of microbial growt
and death, models of fermentation.

CO2 | Calculate the yield and production rates in a biological production process ar]

interpret data, understand fluid mechanics, calculate the need for oxyge
oxygentransfer in cellular systems, give an account of design and operatic
variousfermenters.

CO3 | Identify the scope of downstream processing in biotechnology, learn various
techniques for product recovery and purification, critically analyze any biopro
from market point of view.

CO4 | Give an account of important microbial/enzymatic industrial processes in |
care food, fuel and pharnvadustry.

Note for thEBEhepapeestsiean epaper wil |l consi st
guestion wil/ be compul sory and will consi st
the whole syllabus. I n addi t-wbse eompti snoneg
guestions from each of the four uni t s. The
guesbfohd mered secdadsety, cante lgguest.i on from each

Uniik
Hi story and Badioctpriynaingl escl e ofi obiecapmot ey
industriesni coopepatioén and unit processes;
i solati on, screening and mamind ream@amgan i afms j n
i mprovement for increasedi ytiie¢dsl. and ot her de
Gr owt h Kinetics and :feMimemalitalon grrpowicle s aad
analoyfsibsat c h, c olma ti mhu ofuesr menrdt dteidon processes,;
maj or cl asmsese,d nmaudedalusr,es i n naft umiexed nduwlst wi
exampl es.

Uniik I
FIl uid MecHWanincs pl e of mi crobi al nutrition;
medifactors influencing the choice of vari o
mi nepraécsur sors agredctantisft@eaml!| i zati on of gase
l i quid mas s transfer i nagietld tuil amr; sNewteomn i at
Newtonian fl ui ds.

J"\ A 1 ( -5 f-/ %L.‘y, " e
' oA D
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Bi oreacMechani cal design of bi oreactor s; t v
l'ift fermenter, deep jet fermenter, fed batec
and control of bioprocess parameters.
Unii k1 1
Downstream: prlonctersosdiuncgt i on, hi story and scop
bi otechnol ogpar siepalrateonbyffiltration, cent
decanting and micro filtration pri mary I so
sor ptpirerc,i pitati on, ul tra filtration and r
el ectsopha@amae varcihowsmakiogdsaphby; drying,; Crys
packaging.
Ferment ati oMae&ehomnasysi s, equipment and pl
usage and recycling effluent treatment and d
uniik V
|l ndust diualtt i pnoof Alhemhaealal 6et hanol ) ; acids (
solvents (glycerol, acetone, butanol ) ; ami n
(Quorn) .
Heal th CarePrPdoaductosn: of anti bi ot itcet r(apceyncilcii
recombinant therapeutic peptides and protein

Suggested Readings:

Text/ReferenceBooks:

1. Bioprocess iBagimceedonncgept s, second edi ti
(20@2rntice Hall PTR, New Jer sey
2.Biochemical Engin8%¥rdiingoRuf{®@dmagnt aBlasi | 2y,
D. F. , Mc Graw Hi | | Educati on

3. Bioprocess Engineering: Syst ems, equi pme

Déel i a, N. A. and Nelson K.L. (1994), John
4. Principl es of fermentation t Buttehworthl ogy .

Heinemann; 3rd editian

5. Uni t operations of '"€hemiMc&lab&ngWnéer iSmg
Har r i(@®t0tl 7B. Mc Gr aw Hi | | Education, New Yor
6. Separation PrbBeissi ®minsépdes, J.D., Henl
(2013) JohSoms || Il @yf amd.

7. Bi oseparations Science and Engineering,

Petrides D. P. (2006) . Oxford University P
8. Bi oseparation: Dopwh®trr eBainntRchoe®s 9igly (20
Cussler E. L. and Hu W. S. Wiley India Edit

Research/ Review Papers:

1. Forghani, F., et al. (2018). Lostgrm survival and thermal death kinetics of
enterohemorrhagic Escherichia coli serogroogé, 0103, 0111, and O157 in wheat
flour. Applied and environmental microbiolo4(13), e0028318.

2. Mani, A. (2018). Food Preservation by Fermentation and Fermented food
productsinternational Journal of Academic Research & Developpieril-57.

/ C ) ,_,‘/-,
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3. BeheraB. K., & Varma, A. (2017). Downstream ProcessingMigrobial Biomass
Process Technologies and Manageniept 109214). Springer, Cham.
4. Netzker, T., et al. (2018). Microbial interactions trigger the production of
antibiotics.Current opinion in microlmlogy, 45, 117123.
Onl i ne Resources
1. http://microbio.du.ac.in/web3/uploads/ Mi c
aMBOR01%2002. %20strain%20i mprovement . pdf
2. https:// www. researchgate. net/ publication/
Future_Prospects
3. https:// www. sciencedi-geg¢anmosh/etcaipiaacs/ bi oc
bi ol oggkegi ageéien
4. https:// www. bi ol ogydi scussion.com/ biotech
t echnol og yt/ybpbdoy poeixi toorresascd@ dr ®spr-ocess
technol ogy/ 10090
CO, PO, PSOJVSoiBTV4iDBE@AB o f
POIPOZPO3PO4POSPOEPOTPOEPSOPSOPSOPSO
co1 |3 2 1.182 2 1.81. 182 3 2 1.5|3
cCo2 |2 2 1 2 2 1 1.5 1.5/3
cCo3 |3 2 1 2 1 1.182 2 3 2 1.5|3
cCo4 |2 2 1.1582 1 1 2 2 2 2 1.5|3
Aver |2. 52 1. 722 1.51.21. 72 2. 5|2 1.5|3
Jopiiet . FNniatf Rkt

94



M. Sc. Biotechnology # Semester
MSc/BT/4/DSC4C- Nanobiotechnology

Credits: 4 (Lectures: 60) Mar k s : 100

Durati on3ldrfs .exam: Theory: 70; |1 A: 3
Ob | e c The waurse aims at providing a general and broad introduction to- multi
disciplinaryfield of nanotechnology and its applications.

Course Outcomes (COs):Upon completion of the course student shall be able to:

CO1 | Describe basic science behind the properties of materials at nanometre scale

CO2 | the principles behind advanced experimentald computational techniques fo
studying nanomaterials.

CO3 | Describe synthesis methods of nanomaterials

CO4 | biological synthesis of nanocomposite biomaterialsbiofogical applications

Note for thEhepapeestsiean epaper wi |l | consi st

guestion wil/ be compul sory and will consi st

t he whole syll abus. I n addiniMmosese eompti snoneg

guestions from each of the four uni t s. The

guesbfohd mesredsecdamnhy, at | east one question f
Unit i |

Introduction to Nanobiotechnology: Introduction to Nanachnology Nanobiotechnology;
Concepts, historical perspective, Insights and intervention into the Nanoworld, Historical
Background, Applications of Nanotechnology in different fieldsgriculture, medical
applications, Environmental applications, Spacepdr@rocessing, consumer durables,
textiles, cosmetics etc Natural nanomaterials: Cellular Nanostructures; Nanopores;
Biomolecular motors; Binspired Nanostructures.

Unit 7 1l
Nanomaterials: Nanomaterials Types, Properties and applications; Synthesishaus
Physical, Chemical and Biological methods of synthesis; Carbon NandtuBgathesis
methods and applications; Nanowkesynthesis methods, properties and applications.
Nanoparticles for drug delivery, concepts, optimization of nanoparticle pieg€ir
suitability of administration through various routes of delivery, advantages, strategies for
cellular internalization and long circulation, strategies for enhanced permeation through
various anatomical barriers.

Unit 7 I
Applications of Nanopatrticles: Nanoparticles for diagnostics and imaging (theranostics);
implications in cancer therapy, Nanomaterials in Sensing applications, NanoedtEms
& NEMS, Microfluidics and Lakonachip concept. Carbon nanotubes in healthcare

applications.Novel materials for healthcare applicatiorfSraphene, Quantum dots etc.;
95
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Nancbased smart formulations for agriculture applications. Nanonutraceuticals, Polymeric
nanocomposites for healthcare and agriculture applicatibiamovesicles; Nanospheres;
Nanocapsulestc.

Uniti IV
Nano-materials and Nano Toxicity: Nanomaterials for catalysidano biocatalysts,
application of nanoscaffolds in synthesis, applications of nanobiocatalysis in the production of
drugs and drug intermediates. Introduction to Safetyaaomaterials, Basics of nanotoxicity,

Model s and assays for Nanotoxicity assessmer
environment; Ecotoxicitynodels.

Suggested Readings:

Text/ Reference Books:
1. GeroDecher, J., & SchlenofB., Multilayer Thin Films: Sequential Assembly of

Nanocomposite Materials, WileyCH Verlag GmbH & Co. KGaA. 2003.

Goodsell, D.S., Bionanotechnology: Lessons from Nature; Wiiey. 2004.

Malsch, N.H., Biomedical Nanotechnology, CRC Press. 2005.

Hermansn, G.T., Bioconjugate Techniques!(8d.). Elsevier2013.

Kulkarni, S.K., NanotechnologyPrinciples and Practices'{®Ed.). Capital Publishing

Company2014.

Vajtai, R., Handbook of Nanomaterials, Sprin@r13.

7. Nalwa, H.S., Encyclopediaf Nano Science & Nanotechnology. American Scientific
Publishers2011.

8. Balzani, V., Credi, A. & Verturi, M., Molecular Devices and Machin&sJourney
into Nanoworld. WileyWCH Verlag.2003.

9. Wolfson J.R., Social and Ethical Issues in Nanotechnology: Lessons from
Biotechnology and Other High Technologies. Biotechnology Law Reparno 4,

376-96.2003.
10. Bharat, B., Handbook of Nanotechnology. Sprin@éo4.

a bk own

o

COPOGP SO ma tMSc/BET/4$C4AC
POI1POZPO3IPO4POSPOAEPOTPOEPSOPSOPSOPSO

co1 3 2 1. 942 1 1.51. 52 3 2.5|3 3
CO?2 2 2 1 2 1 1 1. 8§ 2.5|3 3
CcoOs3 3 2 1 2 2 1. 52 2 3 2.5|3 3
CO4 2 2 1. 892 2 1 2 2 2 2.5|3 3
Aver|2. 82 1. 242 1.81. 21. 712 2.5/2.5|3 3
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M.Sc. Biotechnology-4™ Semester

MSc/BT/4/DSC5A . Lab Environment Bi otechnol

Credits: 4 (Lab Hrs: 120) Mar ks: 100
Duration of exam: (4 Hrs.)

Objectives: The objective of this laboratory course is to provide practical skills of the
techniques related to environment biotechnology.

Course outcomegCOs). At the end of this course, the students will have:

CO 1| The knowledge and hands on training of techniques used in the field of
Environment Biotechnology.

CO 2| Practical knowledge of methods to test the potability of different water
Samples

CO 3| Practical understanding of techniques to test various qualitative aspects of
diverse water samples.

CO 4| The ability to choose most appropriate technique for testmigdegradation of
pollutants and to imbibe the value of team spirit while working together in teg
during practical sessions.

l.lntroduction to various instrunennvtisr oaame nt
bi otechabbobgyory.

2. Testingdofpotnalp water for its purity to pota

3. Testing of total dissolved solids of water.

4. Testing of dissolved oxygen concentration

5. Testing of biological oxygen demand (BOD) «

6. Testing of m hdkemamd ((O0&QHe of sewage sampl e.

7.1 sol ation of xenobiont degrading bacteria |

8. Test for the degradation of aromatic hydr o«

9. Effect of sulphur dioxide on crop plants.

10.Esti mation of nitrate in drinking water.

Suggested readings:

1. Environment al A Mialrorbatodroygymanual , L. L. Ge
J. W. (1995) Academic Press, New Yor k.

2. Experiments in Microbiology, Pl antAneeathol
K. R. (2018) New Agei Newt édrert dtii.on all Publ i sh
3. MicrobiAllbghoratory manual 10th edition.
(2016) Addi son Wesl ey, California.

4. Environment ali AMIi abobiadloogy manual . dPepper
Brendecke, J. W (2015) Academic Press, N e

Research/ Review Papers:

97
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1. Rusydi, A. F. (2018, February). Correlation between conductivity and total dissolved
solid in various type of water: A review. I®P conference series: earth and
environmentakciencgVol. 118, No. 1, p. 012019). IOP Publishing.

2. Alegbeleye, O. O., et al. (2017). Bioremediation of polycyclic aromatic hydrocarbon
(PAH) compounds:(acenaphthene and fluorene) in water using indigenous bacterial
species isolated from the Diep and rienburg rivers, Western Cape, South
Africa. Brazilian journal of microbiology48, 314325.

Onl i ne Resources

1. https://serc.carleton.edu/microbelife/research methods/environ sampling/oxygen.htm
|

2. https://lwww.euro.who.int/ data/assets/pdf file/0016/123091/AQG2ndEdsth@eif
df

3. https://archive.epa.gov/water/archive/web/html/vms52.html

CO, PO, PSO nBTV4DBEC54& of MSc
POIPOZPO3FPO4POSPOEPOIPOEPSOPSOPSOPSO
CO1 2 2 1 2 2 1 1 2 2 2.5 |3 2
CO2 3 2 1 1 1 3 5 |3 2
CO3 2 2 1.92 2 1 2 2 2 2.5 |3 2
co4 |3 2 1.92 2 2 2 2 3 2.5 |3 2
Aver|2. 52 1. 32 2 1.891. 932 2.5(2 5|3 2
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M. Sc. Biotechnologyi 4" Semester

MSc/BT/4/DSC5B-Lab Bioprocess Technology

Credi(tlsaab 4Hr s :
ond4oHr exam:

Dur at i

120)

Mar ks : 100

Course Outcomes (CQ): After completion of this lab course, the students will be able t

CO1 | Understand the working & handling of various equipments for microbiologica
work, safety measures and protocols for microbial work
CO2 Investigate, design and conduct experimesmis)yze and interpret data, and ap
the laboratory skills to solve complex bioprocess technology problems.
CO3 | Apply skills and knowledge gained will be useful in solving problems typical of
bio industries and research.
CO4 | Learn upstream and downstneanit operations typical of fermentation industry
l.Introduction to various instruments and t
technol ogy | aboratory.

2. Study of mechanical design of a bioreactor.
3. Determination of Ther maherDmeaalt hDePaotihnt Ti(nTeDF
mi croorgani sms for design of a sterilizer.
4. 1 sol ation of microorganisms from soil samp!
5. Determination of growth curve of a supplie:
6. Compute specific growth rate (m),.growth vyi
7. Scale up from frozen culture to agar pl ate
8. Determination of substrate degradation pr o

9. Use of alginate for cell i mmobilizati on.
10.Purify a bacterial protein
aySeparation of cells from broth by differ
byCel | byydi §ferent met hods.
c)Col umn purification by mol ecul ar wei ght,
dDial ysi s.
e)Sol vent extraction.
HCrystallizati on.
ggLyophilization
Suggested Readings:
Text/Reference Books:
l1L.Experi ments I n Mi crobi ol ogy,an®dl amMitcr Bbi la

Bi otechh"Bdiogiyorb

New Del hi

2.Mi cr obiaollmapyr at dfeydi mamwal( 2DA 6) .
Pear son
B.Environment ali AMIi abobiadtloogy manual

N .

(2018w

educati on.

Agej dnt KEr Rati ona
Cappucci

Pepper
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Brendecke, J. W (2015) Academic Press, N e
4.Bi oseparati on: Downstream Processing for
Cussler E.L. and Hu W. S. Wi ley India Edit

Resrecah/ Revi ew Paper s:

1. Wingfield, P. T. (2015). Overview of the purification of recombinant
proteins.Current protocols in protein sciencg((1), 6-1.

2. Raveling, A. R., et al. (2018). A 3D printed mechanical bioreactor for investigating
mechanobiologynd soft tissue mechaniddethodsX5, 924932.

3. Shehadul Islam, M.,et al. (2017). A review on macroscale and microscale cell lysis
methodsMicromachines8(3), 83.

Onl i ne Resources

1. https:// www.ther mof-s shenc eh pofl ootgéye mp/r hoa ned /nl
bi ol cecayr-cne mtge r-b ip oyl tegs ichuir lIcrea r-py 1/ @i eir rc e
met hods-mdi aprdsti sisear ch. ht ml
2. https://sphinxsai .- 29n@2P884pdbl 6pt 5/ 5/ (292
3. https://user.eng.umd. edu/ ~nsw/ ench485/ 1 ahb
CO, PO, PSO mBTH4DECS8 of MSc
POIPOZPO3PO4POFSPOEPOTPOEPSOPSO/PSOPSO
cCo1 |2 2 1 2 2 1 1 2 2 2.5|2 2
co2 |3 2 1 2 2 1 1 2 3 2.5|2 2
cCOo3 |2 2 1.182 2 1 2 2 2 2.5|2 2
co4 |3 2 1.182 2 2 2 2 3 2.5|2 2
Aver|2. 52 1. 32 2 1.851. 182 2.5(2 5 |2 2
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M. Sc. Biotechnology
MSc/BT/9/0OEC1- Biotechnology and Human welfare

Credits: 4 (Lectures: 60) Mar k s : 100
Durati on3o0Hr exam: Theor;y:A30O0

ObjecfThee:obj ective mdke theh studerddaniliars with basic
biotechnology and its role in human welfare.

Note for thEhepapeestsiean epaper wi |l |l consi st
guestion wil/ be compul sory amar wWsl|l kacbngioye
the whole syll abus. I n addit-wobse eompti snomne
guestions from each of the four uni t s. The
guesbfohd mesred ecddmnhgg mas tliemrs tf romm each unit.
Uniik
Bi ot ec hinmtl rogdyu c taipen ,i,sac o medét ,ha rca | i ssues in bi
Mi crobi al Biloteohnalt ogwnw: to microabhgeadrevs mss]l
fermented food, SCRthanol, vitaminsprobioticsand prebiotics
uniik |l

Environment Biotechnology: Role of biotechnology in waste water tmaaint and solid
waste managemeryverviewof Bioremediation, BiofertilizersBiopesticidesand Biofuels.

Unit 7 11
Animal Biotechnology:In-vitro fertilization and embryo #@nsfer in humans and livestock,
animal cloningand itsapplications

Unit i IV
Food Bi ot Arcavenview, angportance and scope
Protein engineering its methods, Targets and applications in foods. Impact of Biotechnology

on microbialtesting of foodscurrent/traditional methodology and new approaches.
Suggested Readings:

1. http://patentoffice.nic.in

2. Salar et al. (2013) Biotechnology: Prospects and Applications. Springer, Germany.

3.Principles of fedfeintiaonhonStaeachwmoy bgR.lF. ,
S.J20226 EIl sevier

4. Biotechnologyi A text book of industrial microbiology (Second Edition) Crueger,
W and Crueger, A. (2004) Panima Publishing CorpamaNew Delhi.

5. Animal Biotechnology: Muray Moo Young (1989) Pergamon Press, Oxford.

6. Yadav,P.R.and Tyagi, R.(2006) Environmental Biotechnology. DiscoveBublishing
House, New Delhi.

7. Das H.K. (2004), Textbook of Biotechnology, Willey Dreamtdetat. Ltd, New Delhi.

8. Kumar H.D. (2004), A Text Book of Biotechnology, Eastern Willey Press, New Delhi.

9. Gupta P.K. (2010), Biotechnology & Genomics, 5th Reprint, Rastogi Publications
Meerut.

10.Singh B.D. (2010), Biotechnology, 4th edition, Kalyani Pubiaat
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M. Sc. Biotechnology
MSc/BT/9/OEC2- Biosafety,Bioethicsand Intellectual Property Rights

Credits: 4 (Lectures: 60) Mar k s : 100
Durati on3o0Hr exam: TheoryA: 780

ObjecTheeobj) ect i v emakefthetsthdentamiian with ethical 9ssues,
biosafety and risk assessment of products derived from biotechnology and regulation of such
products and also provide basic knowledge on intellectual property rights and their
implicationsin biological research and gatuctdevelopment.

Note for thEhepapeestsiean epaper wi l |l consi st
guestion wil/ be compul sory amar wWsl|l facbngioye
the whole syll abus. I n addi t-wose eompti snomne
guestions from each of the four uni t s. The

guesbfohd mered ecddmnhgg mas tliemrs tf romm each unit.

Unit 7 |
Biosafety andrisk assessmenssues regulatoryframework,National biosafetypolicies and

law, The Cartagenaprotocol on biosafety, cross border movementof germplasm,risk
managemerissuescontainment.

Unit 7 I
General principles for the laboratory and environmental biosafety, health aspects,
toxicology, allergenicity, antibiotic resistanceetc. Impact on environment,gene flow in

natural and artificial ecologies, source of gene escape,tolerance of target organisms,
superweeds

Unit 7 Il
Ecological aspectsof GMOs and impact on biodiversity, monitoring straegies and

methodsfor detectingransgenics, radiatiosafetyandnonradio isotonigorocedurepenefits
of transgenicso humanhealth,societyandtheenvironment

Uniti IV
The WTO and other international agreements,introduction to intellectual property
copyrights, trademarks, trade secrets,patents,geographicalindications etc. protection of

plant variety and farmers right act, implications of intellectual property rights on the
commercializatiorof biotechnologyproducts.

Suggested Readings:
Text/ Reference Books:
1. SinghBD. 2007.BiotechnologyExpandingHorizon Kalyani.
2. Chopra, R.K.|ndian Patent System. Himalaya Publishing House. 2010.
3. Ganguli, P., Intellectual Property Rights: Unleashing the Knowledge Economy. New
Delhi. 2001.

Research/ Review Papers:
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Ahuj a, V. (2018, July). Regul ation of emi
proceedings (Val). 1BioMed 8enppal 5
Wolt, J.D., Keese, P. ., Raybould, A., Fitz
Problem Formulation in the Environment al
Pl ants. Trans@e&ni4c346R®e ded r: clHD,.0-BIB9OL / s21010294. 8
Lucht, J. M. (2015) . Public acceptance of
7 ( 8) -4 248215.4
Shukl asBuM.a, dAl, K. T., Trivedi, M., & Ti wa
regul atcihoanlsl eenngdes f or genetically modifie
9(4)-18873
ne Resources
http://patentoffice.nic.in
WWW.Wipo.org
www.dbtindia.nic.in
http://www.wipo.int
http://www.ipindia.nic.in/2010.
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