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XXXV ACADEMIC COUNCIL-ANNEXURE 2.10
Date: 29/05/2022

DEPARTMENT OF BIOTECHNOLOGY
MINUTES OF XXXI BOARD OF STUDIES MEETING

The Department Board of Studies meeting was conducted on 29/05/2022 in online mode
from 10:00 AM to 12:30 PM, with Dr. K Giridhar, HoD-BT, as a chair.

The following members were present for the XXXI BoS meeting

ils
2.

Dr.K Giridhar, Assoc. Professor, HoD-BT, Chairman

Dr. B Sridhar, Professor, Forest College and Research Institute-Mulguru-
Telangana -External Member

Dr.Ratna Sudha, Managing Director, Unique Biotech-Hyderabad -External
Member

Mrs.Sarada Gandhi, Clinical Scientist-Next Generation Sequencing, Master

Misericordiae University Hospital-Ireland -External Member

. Dr. V. Praveen Kumar, Assoc.Professor, Deputy HoD-Member
. Dr.K.Shrinivaslu, Professor-Member

5
6
7.
8
9

Dr.JayaKumar Singh, Professor-Member

. Dr.BVLS Prasad, Professor-Member

. Dr.M.Sudhamani, Assoc.Professor-Member

. 10.Dr.M.Maheswara Reddy, Asst.Professor-Member
11.Dr.G.Siva Reddy, Asst.Professor-Member

12.Dr. Nadeem Siddiqui, Asst.Professor-Member

13.Dr.Sarada Prasanna Mallick, Asst.Professor-Member

Member's Absent-NIL

Dr. K Giridhar, Chairman of BoS, initiated the meeting by welcoming and introducing the

external members to the internal and special invitee members and thanking them for

accepting to become members of the Board of Studies. Further, the Chairman put forward

the Agenda items before members of BoS.

The following items of the agenda were placed for consideration before the Board of

Studies in Biotechnology at its present meeting.
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AGENDA and RESOLUTIONS ) -

AGENDA ITEM-1

To consider and approve the curriculum for the 2022-23 admitted
batch of B.Tech & M.Tech and the minor changes proposed in | Approved and

curriculum of 2021-22 admitted batch of B.Tech as per the | recommended to
suggestions and feedback received from stake holders discussed | Academic Council

in DAC.

RESOLUTION: Curriculum for 2022-23 B.Tech & M.Tech and the minor changes
proposed in curriculum of the 2021-22 admitted batches have been approved by BoS
members and recommended to the Academic council. The Course structure of 2022-23
and 2021-22, batches have been furnished in (Annexure: I).

AGENDA ITEM-1I

To consider and approve the revisions proposed by the course
Approved and
coordinators in syllabus / Course Outcomes /experiments /
recommended to
teaching pedagogies for the courses to be offered in 2022-2023
Academic Council
academic year.

RESOLUTION: The revisions proposed by fhe stakeholders and course coordinators in
syllabus/Course Outcomes /experiments / teaching pedagogies for the courses to be
offered in 2022-2023 admitted batch have been approved by BoS members and
recommended to the Academic council. Syllabi of 2022-2023 batches have been

furnished in (Annexure: II).

AGENDA ITEM-III

, Approved and
To consider and approve the resolutions made by XXXI DAC

conducted on 17th May 2022.

recommended to

Academic Council
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RE‘SOLUTION The points dlscussed in the DAC meetlng were approved by BoS mémbers
and recommended to Academic Council. DAC minutes and proofs are mentioned in

(Annexure: III).

AGENDA ITEM-IV

Approved and

To approve the feedback from stakeholders regarding 2022-23
recommended to

batch of admitted students
Academic Council

RESOLUTION: Feedback from stakeholders regarding the upcoming 2022-23 batch has
been approved by BoS members and recommended to the Academic Council. Action

Taken Report has been attached as Annexure-IV.

AGENDA ITEM-V

Approved and
To consider and approve the pre-Ph.D courses for the July-2022

admitted batch of Ph.D

recommended to

Academic Council

RESOLUTION: Pre Ph.D courses and syllabi for the July-2022 admitted batch of Ph.D have
been approved by BoS members and recommended to the Academic Council and the

corresponding proofs have been attached in Annexure -V.

AGENDA ITEM-VI

To consider and approve the incorporation of Professional | Approved and
Electives and professional core courses into the M.Tech | recommended to

Biotechnology curriculum for the A.Y. 2022-2023 admitted batch. | Academic Council

DISCUSSION:

< Dr. Nadeem Siddiqui, Associate Professor has suggested to incorporate subjects
related to Medical Biotechnology such as Advanced Nanobiotechnology,

Regulatory affairs and clinical trials, Stem cell Technology and following a
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thorough agcussion, the resolution was suécegs:fully pasgé‘a, gubsequently

recommending it to the academic council for approval as a new course.

% Dr. Divakar, Scientist from Biocon Pvt.Ltd, Bangalore has suggested to include
subjects related to Industry like as Enzyme Technology, Intellectual Property
Rights, Bio safety and Bioethics, Bioprocess Technology, Bioreactor operations
and Bioprocess validation and CGMP and following a thorough discussion, the
resolution was successfully passed, subsequently recommending it to the
academic council for approval as a new course.

% Dr. Sirsendu Sekhar Ray Professor from NIT Rourkela has suggested to
incorporate subjects related to Bioinformatics such as Bio mining, Molecular
Modelling and Drug Design, Methods in genomics, transcriptomics, proteomics
and metabolomics and following a thorough discussion, the resolution was
successfully passed, subsequently recommending it to the academic council for

approval as a new course.

RESOLUTION: Upon discussion, all the BOS members approved the incorporation of the
following Professional electives and professional core courses into the M.Tech
Biotechnology curriculum from the Academic Year 2022-2023 which improves the
Industrial Biotechnology skills of students in Bioreactor Operations, Enzyme Technology,
Bio mining, Bioprocess Technology, Bioprocess Validation & c¢cGMP, Environmental
Biotechnology, Advanced Bioprocess Economics and Plant design, Advanced Biocatalysts
& Catalysis, Further, Student will able to gain the various skills in Medical Biotechnology,
Bioinformatics and Genetic Engineering by learning the Genetics, Advanced Nano
Biotechnology, Advanced Regulatory Affairs & Clinical Trials, Medical Biotechnology,
Stem cell Technology, Advanced Molecular Modelling Drug design, Computational
Programming for Biologists, Advanced Nano Biotechnology, Intellectual Property Rights,
Biosafety and Bioethics, Methods in genomics, transcriptomics, proteomics, and

metabolomics.
1. Advanced Nano Biotechnology

2. Regulatory affairs & Clinical trials
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3. Enzyme Techﬁology
4. Medical Biotechnology

5. Stem cell technology

6. Molecular Modelling and Drug Design

7. Bioreactor Operations

8. Bio mining

9. Bioprocess validation and cGMP

10. Computational programming for Biologists

11. Bioprocess Technology

12. Environmental Biotechnology

13. Intellectual Property Rights, Bio safety qnd Bioethics

14. Bioprocess economics and plant design

15. Methods in genomics, transcriptomics, proteomics and metabolomics
16. Advanced Biocatalyst and Biocatalysis

The syllabus of the new courses have been depicted in Annexure-VI

AGENDA ITEM-VII

To consider and approve the incorporation of Agri Biotechnology
Specialization and professional core courses into the B.Tech

Biotechnology curriculum for the A.Y. 2022-2023 admitted batch.

Approved and
recommended to

Academic Council

DISCUSSION:

** Dr. Ayan Sadhu Khan, Associate Professor, IIT Jodhpur, Rajasthan, has suggested

to incorporate subjects related to Agri Biotechnology such as Molecular Plant

Virology, Crop Science and Prgduction, Molecular pathology and pest
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Molecular breeding in field crops, Introduction to plant breeding and Agricultural
informatics following a thorough discussion, the resolution was successfully
passed, subsequently recommending it to the academic council for approval as

new courses.

RESOLUTION: Upon discussion, all the BOS members approved the incorporation of Agri
Biotechnology Specialization and basic science courses into the curriculum from the
Academic Year 2022-2023 which improve-the employability options of the students in
various agriculture industries. The list of courses under agri biotechnology specialization

is mentioned in below.

Molecular Plant Virology

Crop Science and Production

Molecular pathology and pest management
GMGOs, Biosafety and Bioethics
Agribusiness and Entrepreneurship
Molecular breeding in field crops

Introduction to plant breeding

© N ok wbh e

Agricultural informatics
9. Genetics

The syllabus of the new courses has been depicted in Annexure-VIL
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The following members have attended the XXXI Board of studies (BOS) meeting held on
29/05/2022 at C501 from 10:00 am to 12:30 pm

_ SIGNATURE
) POSITION IN
= FULL NAME DESIGNATION | opGANIZATION . :ESMEETING OF THE
@ MEMBER
1 | Dr.M Ratna Sudha | Managing Director | Unique Biotech External
Ltd-Telangana
Forest College
_ and Research <
2 | Dr.B Sridhar Professor Institute- External
Mulguru-
Telangana
.| Clinical Scientist- Master
3 Mrs.-Saradagandhl Next Generation Misericordiae
Kolli . . External
Sequencing University
Hospital-Ireland
Associate
4 | Dr.K.Giridh i i
r.K.Giridhar Professor & HOD Biotechnology Chairman
c Dr.V.Praveen Alternate Head & Biotechnol S tar
Kumar Assoc. Professor _ ology ecretaty
Dr. Jaya Kumar | Professor & Assoc. . Internal
6
Singh Dean Biotechnology member
7 | Dr.K.Shrinivasulu | Professor Biotechnology e
member
8 | Dr.BVLS Prasad Professor Biotechnology LiGeTa
member
Dr.Ashish Special
9 A . i
Runthala ssoc. Professor & | Biotechnology Invitee
Assoc. Professor & Internal
10 | Dr.M.Sudhamani Research Group Biotechnology
; member (gi, -
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Dr.M.Maheswara

—_

Internal - 17
1 . i
1 Reddy Asst. Professor Biotechnology . %@
Asst. Professor- Internal
12 | Dr.G.Siva Reddy Professor incharge | Biotechnology member
Academics 6’{ é-/‘
13 | Dr.Y V Rajesh Asst. Pr-ofessor-R Biotechnology Internal .
) Pac chairman member
(
Dr.Nadeem Special
14 A . Prof ' 1
Siddiqui ssoc. Professor Biotechnology Invitee /\J\’S‘
Dr.Sarada Special
15 ) i
Prasanna Mallick Asst. Professor Biotechnology Invitee M’\
180010049- . @l
16 | Ms.Polladi [V th Year Biotechnology Spe-c1al P voC
Invitee
Bhavana
180010059- Special
1 i i \
i Ms.Vemuri Sarvani [Vth Year Biotechnology Invitee S vemus
g@t&.\}&ﬁ\l
190010067- X
18 Varﬁgu Lasya Sri | Illrd Year Biotechnolog Special
' y Invitee U\l‘r‘
Yadav
190010122-Nair Special
19 I1 i ’
Ayush Sasi Kumar LRy Biotechnology Invitee wﬁ
2000010060- T v
20 | Aarya Harshal | IInd Year Biotechnology pe'c1a
. Invitee
Suryawanshi
2000010092- Special
2il i
Cherkuri Anupama LnE FL Biotechnology Invitee Arfno.
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Annexure-I: Program structure (with all Courses) containing following categorization

Focused on
Newy | Stakeholder | o o vability/
S.No TR Course Title Catego L T P S Cr ¥y Revised {f:s(il:ia:):: EAeD reneﬁrship/
e Code gory Requisite Retained r Skill Development
which change
Course L - or Career
prop Advancement
1 22UC1101 | Integrated Professional English HSS 0 0 4 0 2 Nil Employability
2 22UC1202 | English Proficiency HSS 0 0 4 0 2 Nil Employability
3 22UC2203 | Essential Skills for Employability HSS 0 0 4 0 2 Nil Employability
4 22UC2204 | Corporate Readiness Skills HSS 0 0 4 0 2 Nil Employability
5 | 22UC0010 g:g;’;rsal Eiiman Values Sabrofessional HSS 2 o | o 0 | 2 Nil Employability
6 22UC0007 | Indian Heritage and Culture HSS 2 0 0 0 0 Nil Employability
7 220C0008 | Indian Constitution HSS 2 0 0 0 0 Nil Employability
8 22UC0009 | Ecology & Environment HSS 2 0 0 0 0 Nil Employability
9 22UC0011 | Gender Sensitization HSS 2 0 0 0 2 Nil Employability
10 22MT1101 | Mathematics for Computing BS 2 2 0 4 5 Nil Employability
11 22MT1011 | Mathematical Methods BS 2 1 0 0 3 Nil Employability
- - . Revised .
12 22MT2011 | Biostatistics BS 2 1 0 0 3 Nil Course Industrial peer Employability
13 22UC1203 | Design Thinking and Innovation BS 1 0 4 0 3 Nil Kevised . Skill Development
Course Academic Peer
14 225C1203 | Object Oriented programming ES 3 0 2 0 4 Nil Employability
15 22PH1005 | Engineering Physics BS 3 0 2 0 4 Nil Employability
16 22CY1001 | Engineering Chemistry BS 3 0 2 0 4 Nil Employability
17 22UC3105 | Problem Solving Skills-1 BS 0 0 2 2 1.5 Nil Skill Development
18 22U0C3206 | Problem Solving Skills-11 BS 0 0 2 2 1.5 Nil Skill Development
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19 | 22sc1101 g‘;’gggmmz"l LN gRgiorStIcTred ES 2 | o] 2| 4| 4 Nil Skill Development
20 22ME1103 | Design Tools Workshop - I ES 0 0 4 0 2 Nil Employability
21 225C1209 | Design Tools Workshop - II ES 0 0 4 0 2 Nil Employability
22 | 22SC1202 | Design of Data Structures ES 3 0 2 4 5 | 22sci101 %‘(’)‘l’l‘::f Academic peer | SKill Development

23 | 22ES2103 | Biochemical Thermodynamics ES 3 1 0 0 4 Nil lé?ﬁ::: Industrial peer | EmPloyability

24 | 22ES2101 | Process Engineering Principles ES 2 1 2 0 4 Nil %i‘ﬁ::f Industrial peer Employability

25 22ES2102 | Transport Process in Biological Systems ES 3 0 2 0 4 Nil %i‘:::g Industrial peer Employability
- . Revised .

26 22BT1211 | Cell Biology PC 3 0 0 0 3 Nil Course I asEBIpeET Employability
. . . Revised -

27 22BT2105 | Biochemistry PC 3 0 2 0 4 Nil Course Industrial peer Employability

28 | 22BT2108 | Molecular Biology PC 3 0 0 0 3 Nil %i‘ﬁ::: B Employability
! Revised o

29 | 22BT2109 | Immunology PC 3 0 2 0 4 Nil Cf)‘:::e Aoaflornic Beer Employability
. . . Revised -

30 22BT3110 | Bioinformatics PC 3 0 2 0 4 Nil Course Academic Peer Employability
. . - - Revised a1

31 22BT3111 | Genetic Engineering PC 3 0 2 0 4 Nil Course Academic Peer Employability
. Revised .

32 | 22BT3112 | Fermentation Technology PC 3 0 2 0 4 Nil C‘f)‘l’l‘::e Academic peer | EmPployability
. Revised o

33 22BT3113 | Biochemical Reaction Engineering PC 3 0 2 0 4 Nil C?)‘:llls‘:e Academic Peer Employability
. Revised -

34 22BT3211 | Plant and Animal Biotechnology PC 3 0 2 0 4 Nil Ci)‘::see Academic Peer Employability
. Revised o

35 22BT3212 | Downstream Processing PC 3 0 2 0 4 Nil Ci)‘:;:see Academic Peer Employability
. . New -

36 22BT3213 | Genetics PC 3 0 0 0 3 Nil Course Industrial peer Employability
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. . ] N . Revised .
37 22BT2106 | Microbiology PC 3 0 2 0 4 Nil Course Alumni Employability
. . ; . Revised -
38 22BT2107 | Bio analytical Techniques PC 3 0 2 0 4 Nil Course Alumni Employability
39 22]E2040 | Social Internship PR 0 0 0 4 Nil Skill Development
40 22]E3041 | Technical Internship PR 0 0 0 4 Nil Skill Development
41 221E4042 | Industry Internship PR 0 0 0 4 Nil Skill Development
42 22IE2046 | Project Based Learning -1 PR 0 0 0 6 1.5 Nil Skill Development
43 221E2047 | Project based learning -2 PR 0 0 0 6 1.5 Nil Skill Development
44 22IE3043 | Term paper PR 0 0 0 4 1 Nil Skill Development
45 221E3044 | Mid Grad Capstone Project - 1 PR 0 0 0 8 Nil Skill Development
46 22]E3045 | Mid Grad Capstone Project - II PR 0 0 0 8 Nil Skill Development
221E4048/
47 22]E4051/ | Project / Internship -1/Practice School PR 0 0 0 16 4 Nil Skill Development
221E4050
221E4049/
48 221E4052/ | Project / Internship 2/Practice School PR 0 0 0 16 4 Nil Skill Development
221E4050
49 | 22IE4051 | Research Project PR 0 0 6 | 12 | 6 Rg})i‘f;‘:t Skill Development
50 | 22IE3042 | Research Seminar PR oo | 2| 4|2 Ré’le"ant Skill Development
ourse
51 | 22BT3051 | Molecular Geneti PE 3 | o | o | o | 3 | 228r3111 | Revised Employability
QIECdFIChEEES Course Alumni ploy
. Revised o
52 22BT3052 | Transgenic Technology PE 3 0 2 0 4 22BT3111 Course Alumni Employability
. Revised oE
53 22BT3053 | Molecular Expression Technology PE 3 0 0 0 3 22BT3111 Course Alumni Employability
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54 | 22BT3054 | Genomicsand Proteomics PE 3 0 0 0 3 | 22BT3111 %i‘:::g Alumn? Employability
55 22BT3055 | Molecular markers and Diagnostics PE 3 0 2 0 4 22BT3111 léi‘g::: Alumni Employability
56 | 22BT3056 | Gene and the Environment PE 3 0 0 0 3 | 22BT3111 féi‘ﬁj:f - Employability
57 | 22BT3057 | Microbial Genetics PE 3 0 0 0 3 | 22BT3111 %f)‘ﬁ:gf Jre— Employability
5 ] Revised .

8 22BT3058 | DNA Forensics PE 3 0 0 0 3 22BT3111 Course Alumni Employability
59 | 22BT3061 | Microbial Technology PE 3 0 0 0 3 | 22BT2106 Iéi‘l’l‘rsseg ATrent Employability
60 | 22BT3062 | Pharmaceutical Biotechnology PE 3 0 0 0 3 | 22BT2106 léi‘l’:::g Alumn Employability
61 | 22BT3063 | Metabolic Engineering PE 3 0 0 0 3 | 22BT2106 }éi‘::;’g i Employability
62 | 22BT3064 | Bio resource Technology PE 3 0 0 0 3 | 22BT2106 1:‘:%‘1'1‘::: J— Employability
63 22BT3065 | Bioprocess Economics and Plant Design PE 3 0 2 0 4 22BT2106 }({:i)‘::seg Alumni Employability
64 | 22BT3066 | Enzyme Engineering PE 3 0 2 0 4 | 22BT2106 lé‘:)‘l’l‘::: Industrial peer Employability
65 | 22BT3067 | Bioprocess Validation and cGMP PE 3 0 0 0 3 | 22BT2106 léf)‘;‘::: Industrial peer Employability
66 | 22BT3068 | Food Technology PE 3 0 0 0 3 | 22BT2106 ‘éi‘l’l‘i:g Industrial peer Employability

. p Revised .
67 22BT3069 | Pharmacovigilance and Safety PE 3 0 0 0 3 22BT2106 Course Industrial peer Employability
68 | 22BT3079 | NGS sequencing and data analysis PE 3 0 0 0 3 | 22BT3110 }éi‘:::;i Industrial peer Employability
. . - Revised =
69 22BT3072 | Biomedical Informatics PE 3 0 0 0 3 22BT3110 Course Industrial peer Employability
. . Revised e
70 22BT3073 | Molecular Modelling and Drug Design PE 3 0 2 0 4 22BT3110 Course Il peaT Employability
Head
Department of Biotechnology
e N A . Koneru Lakshmaiah Education foundahon
=5 5 (Deemed to ¥e University)
20] %] VADDESWARAM, Guntdr Dt.
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80 | 22BT3074 | Structural Biology PE 3 0 0 0 3 | 22BT3110 Iéi‘ﬁ::f Industrial peer Employability
81 | 22BT3075 | Systems Biology PE 3 0 0 0 3 | 22BT3110 lé‘f)‘;‘::f Industrial peer Employability
82 | 22BT3076 | Applied Bioinformatics PE 3 0 0 0 3 | 22BT3110 %i‘:::f Industrial peer Employability
83 | 22BT3077 | Pythonand R Programming PE 3 0 2 0 4 | 22BT3110 }éf)‘:l‘::g Industrial peer Employability
84 | 22BT3078 | DataBase Management System PE 3 0 0 0 3 | 22BT3110 féf)‘l’l‘rs:;i Industrial peer Employability
85 22BT3081 | Stem cell technology PE 3 0 2 0 4 22BT1211 Employability
86 22BT3082 | Healthcare Biotechnology PE 3 0 0 0 3 22BT1211 Employability
87 22BT3083 | Cancer Biology PE 3 0 0 0 3 22BT1211 Employability
88 | 22BT3084 | Neurobiology PE 3 0 0 0 3 | 22BT1211 Employability
89 22BT3085 | Bioelectronics & Biosensors PE 3 0 0 0 3 22BT1211 Employability
90 22BT3086 | Tissue Engineering PE 3 0 2 0 4 22BT1211 Employability
91 22BT3087 | Virology PE 3 0 0 0 3 22BT1211 Employability
92 22BT3088 | Nano biotechnology PE 3 0 0 0 3 22BT1211 Employability
93 20BT3089 | Molecular Plant Virology PE 3 0 0 0 3 22BT2108 Cl(\)lsx"l;e Academic Peer Employability
94 20BT3090 | Crop science and Production PE 3 0 0 0 3 22BT2108 Cl(\)lsxe Academic Peer Employability
Molecular pathology and pest New =
95 20BT3091 management PE 3 0 0 0 3 22BT2108 Course Academic Peer Employability
96 | 20BT3092 | GMOs, Bio safety and Bioethics PE 3 0 2 0 4 | 22BT2108 cifffﬁie S - Employability
97 20BT3093 | Agribusiness and Entrepreneurship PE 3 0 2 0 4 22BT2108 Clgsxe Academic Peer Employability
- New .
98 20BT3094 | Molecular breeding in field crops PE 3 0 0 0 3 22BT2108 Course Academic Peer Employability
99 20BT3095 | Introduction to plant breeding PE 3 0 0 0 3 22BT2108 Cl(js:;e Academic Peer Employability
Head
Department of Biotechnology
Konaty Lakshmaiah Education Foundatien
Biaariiad to #e University)
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100 | 20BT3096 | Agricultural informatics PE 3 0 2 0 4 | 22BT2108 C‘:S;’Ze P S— Employability
101 OE Open Elective - 1 OE 3 0 0 0 3 Nil Entrepreneurship
102 OE Open Elective - 2 OE 3 0 0 0 3 Nil Entrepreneurship
103 OE Open Elective - 3 OE 3 0 0 0 3 Nil Entrepreneurship
104 OE Management Elective(QOE-4) OE 3 0 0 0 3 Nil Entrepreneurship
105 OE Foreign Language Elective(OE-5) OE 2 0 0 0 2 Nil Entrepreneurship

Percentage of Syllabus Revision=52*100/94=55.29%

Percentage of Courses focusing on Employability= 74/94=78.72%

Percentage of Courses focusing on Entrepreneurship= 5/94=5.31%

Percentage of Courses focusing on Skill Development = 15/94=15.95%

o

%04

Head
Department of Biotechnclogy
Koneru Lakshmaiah Education Fouridatic.,
(Deemed to ¥e University)
VADDESWARAM; Guntit Dt.
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Annexure-I: Program structure (with all Courses) containing following categorization

Focused on
Stakeholde | Employability/
New/ r feedback | Entrepreneurs
Course . Pre- Revised/ | based on hip/
Hy Code COTEI L Category | L ) o > e Requisite | Retained which Skill
Course | change was | Development
proposed or Career
Advancement
1 22BT5101 | Mathematics and Biostatistics PCC 3 1 0 0 4 Nil Employability
2 22BT5102 | Biochemical Engineering PCC 3. 0 2 0 4 Nil Employability |
3 | 22815103 | Molecular Biology and r-DNA pcc | 3|0 2|0/ 4 Nil Employability
Technology
4 22BT5104 | Applied Bioinformatics PCC 3 0 2 0 4 Nil Employability
5 221E5149 | Seminar ' PR 0 0 4 0 2 Nil Employability
6 22BT5105 | Plant and Animal Biotechnology PCC 3 0 2 0 4 Nil Employability
7 22BT5106 | Immunotechnology PCC 3 0 2 0 4 Nil Employability
8 | 22BT5107 | Bloreactor modelling and PCC 3210/ 0] 4 Nil Employability
Simulation
9 22BT5108 | Downstream Processing PCC 3 0 Z 0 4 Nil Employability
10 22IE5250 | Term paper PR 0 0 4 0 2 Nil Employability
11 22IE6149 | Research Project (Part-1) PR 0 0 36 0 18 Nil Employability
12 221E6249 | Research Proiect (Part-2) PR 0 0 36 0 18 Nil Employability
13 | 22BT51A1 | Protein Engineering PE 30| 0] 0] 3 Nil ngf‘l‘rr:d Employability
é)X/
e = =
C%#f L@ﬂ’{f’l-"'}-? Head
Department of Biotechnology

Konaru Lakshmaiah Education Foundaticn
(Deemed to- % tinlvarsite\
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Research Project (Part-2)
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e

!
|
|
)

14 | 22BT51A2 | Enzyme Technology PE 3 0 0 0 3 Nil ng:;’e In(})uesglal Employability
15 | 22BT51A3 | Medical Biotechnology PE 3o |0 o] 3 Nil Cgl‘f;"s’e Acg‘izrrmc Employability
16 | 22BT51A4 | Stem cell technology PE 3| oo 0] 3 Nil Cg&‘f;’e Alumni Employability
17 | 22BT51A5 Molfzcular Modelling and Drug PE 3 0 0 0 3 Nil New Industrial Employability

Design course Peer
18 | 22BT51B1 | Food Technology PE 3 /oo o] 3 Nil Rf(fi‘rr:zd Employability
19 | 22BT51B2 | Bioreactor Operations PE 3 0 0 0 3 Nil cglfr"/:e In%tset;lal Employability
20 | 22BT51B3 | Bio mining PE 3 /oo | 0| 3 Nl Cg’f:;e Aci‘,ii‘rmc Employability
21 | 22BT51B4 | Bioprocess validation and cGMP PE 3 0 0 0 3 Nil CONlTI"Ze Alumni Employability
22 | 22BT52C6 Cf)mplgtatlonal programming for PE 3 0 0 0 3 Nil ~ New Industrial Employability

Biologists course Peer
23 | 22BT52C2 | Bioprocess Technology PE 3 0 0 0 3 Nil cl(j\fr"/;e Acia)(ieerrnlc Employability
24 | 22BT52C3 | Environmental Biotechnology PE 3 0 0 0 3 Nil C(I;Ilf:\sle Alumni Employability
25 | 22BT52C4 | Advanced Nano Biotechnology PE [ 3] 0|0 0|3 Nil ew. dustrial | Employability

Intellectual Property Rights, . New Academic e
26 || ehieeEl Biosafety and Bioethics - ) e 2 ) = b course Peer Employability
27 | 22BT52D1 frffl‘;latory affairs- & Clinical |~ pp 3 oo o0 3 Nil Cgf;’ge " Alumni Employability

Ci‘%—f = e o> - tHe:ac.!
20) {) ~ Konery Lahshma?a: Eﬁmﬁmﬁi atio
3non
‘Dae"ﬂﬂd 10. u"'ers"”

VADDESWARAM, Guntur Dt.
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28 | 22BT52D2 g;"sg’;‘l’cess Econbmics and pantl g 310|003 Nil Cg’j:‘s’e Indp‘fglal Employability

Methods in genomics, New Neemmie
29 | 22BT52D5 | transcriptomics, PE 3 0 0 0 3 Nil Employability

i . course Peer

proteomics and metabolomics
30 | 22BTS2D6 | Advanced Biocatalyst and PE 3 lolo| o] 3 Nil New Alumni | Employability

Biocatalysis course

Percentage of Syllabus Revision=15*100/30=50%
/i 0| €] 02
o Bistacholesy
f ourtdstion
| akshmaidn Education
Koneru (Decmed 1618 university) {

VADDESWA
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1
Campus: Grean Fiolds, Vaddeswaram - 22 302, Guatur Distact, Andhra Pradesh, INDIA i
Phone No OBE45 - 350200 wvaw.kicl aican; wivw klclodu.in: www, kluniversity in |

Annexure-II: Course wise Syllabus revision of approved structure as mentioned in Annexure-I

Admin Ol 29-36-38, Museum Road. Govemarpet Miayawada - 520 002, Ph: »91 - 866 -~ 3500122, 2577715, 2516129

Changes
Course . Course Existing Tiontesiaddedy n Justification for the | Revision
Code Course Title | Categor Syllabus New Syllabus removed/ Course modifications (%)
y replaced Outcome
(s)
Tissues &
Receptors-
_ . Meristems, Simple,
?: Sm_ —_— https://kluniversit | complex and
_tB;mv & 2% = yin- special tissues.
: =~ | my.sharepoint.com | Growth patterns, Cell As per the feedback
: %’/ég /versonal L growth and received
22BT1211 | CellBiology | PC | /gsiva Kuniver | i/e/Rersonal/gsiv | mechanisms. coz | from thestake 10
itv in/Ea9HIEG | 2 kluniversity in/E | Embryonic holders we have
;17t‘;lilnB dCIwDil aotMyGxj6x0vld2s | development, revised the syllabus
" OchBSZSn‘fNinlC KoiiuABLFBpCP7Kt | Organogenesis, for 2022-23 batch.
29K0a80R sm3izDGZV1p7w?e | metamorphosis, Cell

'—”‘Qg_gg"g;e_lzko qy =49FPkW signaling-Membrane

] receptors,
Cell - Cell
interactions.
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?;;US.;{_/](]“'V& https://kluniversit
: : yin-
my.sharepoint.c .
cml my.sharepoint.com As per the feedback
:w:/g/personal ‘_éw_ Jejnersondlfasi | Enzymes received
22BT2105 | Biochemistry PC jgi]_—. I Kluniver va kluniversity in/ | Carbohydrates CO4 oM e Al 10
sity in/EXeDT5 . . holders we have
o EYeJue2v7Z5PqlL | and Bioenergetics .
x0mXJMqgua3o06 A7BbPtCKBAXX-- revised the syllabus
g7v- EY- for 2022-23 batch.
oB1Mj3v5P99ss | Lo 2
8USIaBruRKA?e Efzuugfcfmvwco.
=R9566s S=0nn 220
https://klunive
rsityin- https://kluniversit
my.sharepoint.c | yin- Repair _
om/:w:/g/pers | my.sharepoint.com | Mechanisms- Direct ﬁ\escgf‘:etéle Eeehars
onal/gsiva klun | /iw: ersonal/gs | Repair, Excision
Molecular from the stake
22BT2108 Biol PC iversity in/ERR | iva kluniversity i | Repair, Mismatch Co3 holders we have 10
10108y RYsGuLExOnk- | /Ec7g50IgLItNqué | Repair, SOS Repair revised the syllabus
AbVAzAccBPO | 0VSdXz5UB9av- and Recombination for 2022-23 batch
7Ww4Y7m- dgwljebdncEIM9P | Repair '
p esVT5dt3g?e | Nag?e=KYdbx1
=fahrT™M
‘/ﬂ‘:_ _Fd_F—f—"_’(—_::-_-/_/::;:-' § : d__ﬂ__ﬂl———'ﬁ
B ad 6o <YL
: ,n:\ 0‘; B‘@er‘:\:: ‘;ﬁnﬂﬂl
“ﬁfﬂ“ eh 2 ferst)
o Cconad O3 Ciwr O
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-

https://klunive
il . https://kluniversit . 1
my.sharepoint.c i Immunoglobulin’s-
amy/. my.sharepoint.com SEUEHIRG) ERes; As per the feedback
W ersonal / » subtypes and recaiTed
e :w:/g/personal/gsi junctions; from the stake
22BT2109 | Immunology PC sity in/EUhSGjg ;ra' —— Antibody genes and COo3 holders we have 10
%&b‘: m7InWrl2 ERBkmM ghwUIPﬁY gieél:rf}tlorll)l?; duction revised the syllabus
AMIMENELLE | 4 MZRVIZowBxUYS v, for 2022-23 batch.
uUBSgXT9- , of monoclonal
_jgoSazNz7UVzPI- . .
MXgb0a9a6 Vc 26=0942iW antibodies
Hz8Q?e=wSzGU Wit ity
A
machine learning:
T classification,
rsi m https://kluniversit | regression, svm,
mv.sharenoint.c in- decision trees,
or:[ Pk my.sharepoint.com | artificial neural As per the feedback
4 networks, big data in P
W ersonal ; . received
/gsiva kluniver awfo/personal/osi | biology. from the stake
22BT3110 | Bioinformatics PC va kluniversity in/ | Genome informatics: COo4 10

sity in/EVIDbi

mNPv90jGALde
KDWiYBRSPkW

Rv Rdyk0D2r0L
al8w?e=YYNoB
a

EYibhFHmX7tHjCa
X9QKkkM-
sBTtmDwI.979-liu-
OLolg4ww?e=tWC5

vt

genome sequencing
technologies and
analysis methods;
human genome
project, application
of genome mapping,
DNA microarrays.

holders we have
revised the syllabus
for 2022-23 batch.
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»

https://klunive

rsityin- https://kluniversit

mysharepoinle - yins , Screening of clones - As per the feedback

om/:w:/g/pers | my.sharepoint.com . )

: - Genetic methods, received
Genetic onal/gsiva klun | /:w:/g/personal/gs Immunological from the stake
22BT3111 . . PC iversity in/EcX | iva kluniversity in g C0o2 10

Engineering TA-IEW- JERVW6nEMEGRPI methods, . holflers we have

ZGtTDfRIurfZU | 84rJmfnWmQBV- H’;tt’}rlld&za“"“ ;g:‘;gg;f‘ze;ﬁfczus

BQ5kMXUDdzc | wVPwSNNIhmTdAr eSO ’

Kd5TegdzXp]A? | nkCXkg?e=2H2p1B

e=HPueeK

I}_l:lt Sm_ Klunive https: //kluniversit

my.sharepoint.c nin-share int.com : '

om/ Zy___p_g___ Rheology of As per the feedback
Fermentation :zwg;iva 13{1813221' wi/g/personal /sl E}Eﬁgé?;?n rgcr)(()ite}i:' I;’if)er:;lvfl?e stake

22BT3112 | PC e va Kluniversity in/ Y COo4 5

Technology sity in/ETHkRk EbB8velCindKmsh Measurement of holders we have

Ee tNIsRz0X]In —‘—LLJP—MZ CXEE7EBOLUCT rheological revised the syllabus

SXMBm- 8chz- | parameters for 2022-23 batch.

Z‘Lé;igiise_?f 20txdf3Bz0iA?%e=Q

7P = h7YND
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?Stitnsi;(_/klunlve https://kluniversit
Lsityln: . in-
Lan.s[harenomt.c my.sharepoint.com As per the feedback
Biochemical W ersonal / Design equations for received
. P X :w:/g/personal/gsi | enzyme reactors from the stake
LA EEe.a ctlopn i /igsn;?l lgsgllg; L |va kluniversity in/ | Estimation of kinetic 08 holders we have 2
sity in/EdaKYg :
gineering SD 8x5Pi0xFA- EaTuxamf5d9LmS | parameters revised the syllabus
{4 ToBSNDAL g | ZQr30XsQB VaT9h for 2022-23 batch.
1SbEbZvY2Hwit VSN6GMboQqgH1 e
LoDEDLYY cHWIL &
Bgre=NOCoy | 2Wie=Ws8dlz
https://klunive
Isityin- hn- int hjft_ //Kluniversit Animal Cell Culture,
Bhi /s a.r/enfm i h int ' Growth and Scale Up, As per the feedback
Plant and g:al.zwgéhfa lijzsn m:i:s ai‘eg;l;ln;loms VEPRSEERle pANimdls meceived
W ey
22BT3211 Animal PC | iversity in/EZY |iva kluniversity in | 204 ~ Recombinant| .y, g, | from the stake 10
) = . : DNA Technology, holders we have
Biotechnology gbA32QuJEinoD | /ETg]inrf6SFLKIm3 | ... . . .
Tissue Engineering revised the syllabus
1YrePhcBnKC ¢ | TkOmBboBL261Zfd .
and Regenerative for 2022-23 batch.
Ysw28Q7MOIf | oga2Hfc8v- Medicine:
RSm- vN30w?e=WDeuk6 '
Q?e=EGjvrV
) N X «
CR \Z_ e
Ty n’_
Hew hno’t‘g;g{:!] J )
Biotec .
:;::g;ta;‘Edunaﬁoﬂ e anl
Koneru L3 Med to Unlversity)
(nGB AH, Gun‘uf Dt
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e e

22BT3212

Downstream
Processing

PC

https://klunive
my.sharepoint.c
om/:w: ers
onal/gsiva klun
iversity in/Ed

W5QuHcl410gE

23GkblHz8Be49

1R2MhGtbVFfv
7A-
[8TQ?e=zScTw?2

htips: //kluniversit
in-

my.sharepoint.com

/[:w:/g/personal/gs

iva kluniversity in
/EUrDI4IwFwNHm
5PDPrsS93gBCzK1i
E-u-3-
aDuMs6FVf2Q?e=c
s47]b

Product
Enrichment
Operations:
Aqueous two-phase
extraction
process:Applications
of aqueous two-
phase extraction,
reversed micelles
extraction principle,
reversed micellar
extraction principle,
micelle structures,
critical micelle
concentration.
Protein
solubilization,
limitation of
reversed micelles.
Precipitations of
proteins with salts
and organic solvents,
kinetics of protein
aggregation

C01,C0Z,
C03,C04

As per the feedback
received

from the stake
holders we have
revised the syllabus
for 2022-23 batch.
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Biochemical
thermodynamics:
Energetics of
metabolic pathways,
Energy coupling (ATP
&NADH), Energetic As per the feedback
analysis  of cell received
growth and product from the stake

https://klunive
rsityin- https://kluniversit
my.sharepoint.c | yin-

om/:w: ers | my.sharepoint.com
Biochemical onal/gsiva klun | /:w: ersonal/gs

22ES2103 | Thermodynam | ES | jversity in/ER9 | iva kluniversity in f;’}femr:;‘én'namics | Cos Holdeisivelae
ics ujdcp7XVMhmg | /ER4tSFVSLERPpM | ST OY revised the svllabus
Rt00EVUSBEQz | clPdQADSKBKS1M g;‘;;zg'acl o Su%;%zg; gt s

EEEGCVZVUID E*SDE)?ZBEEL%ES Zigs= | ,1q heat evolution in

1Se7e=0lIxSkd Ksgle=ABEI) aerobic cultures,

) energy balance

equation for cell

culture, reaction

thermodynamics.

https://klunive
rsityin-

https://kluniversit

el epeing n;z-sharenoint com Oyerall,and As per the. feedback
om/ ' maas Component Balance : received
Process :w:/g/personal ‘-éw- /o /personal /gsi Evaporator, from the stake
22ES2101 Engineering ES /gsiva kluniver ;;a-'k]ﬁfliversitvr in/ Distillation, Co4 holders we have
Principles sity in/EeLfYe0 Ecv2l1GrSv1 PaOHIY Extractipn, prying, revised the syllabus
> lowcEoBAcAwQuR | CryStallization, for 2022-23 batch.

y | GSIEWISNI tOY |\ - 00 cH7ZnEZi9m
wBBO- kLeBpGHZnE7 D

A e Ta=
FariPxkkM[7si | Q2e=CPZISR

Filtration and Mixing
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OLIng"e OntA
Ch
https://Kklunive
rsityin- https://kluniversit .
my.sharepoint.c | yin- Oxygen re.qulrement As per the feedback
om/ mv.sharenoint.com of microbial cultures. perthete
T " < Oxygen transfer by received
ransport W ersonal |/ .
22ES2102 Process in ES /gsiva kluniver | :w:/g/personal/gsi ae.r?‘“.o e CO4 e fik stake 10
Biological sity in/ETjTQ6z | va kluniversity in/ ]z;gltatlop. - holders we have
Systems 091h0hBSU7G7 | EazmKsSsQgNHgLp | ¢ crmination o revised the syllabus
vZ40BF11knjKo | RSh2RzxsByzzwXz | OXYBen mass transfer for 2022-23 batch.
3CIxuln]- vP]8cRIABKOAt1SQ coef}fllcilent yvarious
UKLJA%e=xhARc | 2e=du2sQE ELEEOES:
Y
https://klunive | https://kluniversit | Thermodynamics of
rsityin- in- biological systems,
my.sharepoint.c | my.sharepoint.com | Requirement of ATP, f:cgf‘fet(l;e iESdhAck
Biology for om/:w:/g/pers | [:w:/g/personal/gs | Glycolysis, Krebs from the stake
22BT1001 . BS onal/gsiva klun | iva kluniversity in | cycle, Co4 10
Engineers y o . holders we have
iversity in/EZG | /EQKL2bT5x- Photosynthesis, revised the syllabus
ZsxW7utBPoNZ | xLr1f5hjhzYI4B]YY | Identification and for 2022-23 batch
venUOGE4BS2i | duCzRufihNKKk]pRjc | classification of '
SxKgH CSkQw0 | Mg?e=9EMxoz microbes, Microbial
— Heoad 1og /L
Cop el ST, i (R Z
i lig:;arned to# Unlyersityl - - %
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[ 197efve?e=VU1

9Va

growth kinetic,
sterilization and
sterilization
techniques

22BT3051

Molecular
Genetics

PE

https://klunive
rsityin-
my.sharepoint.c
om/
:w:/g/personal
/gsiva kluniver
sity in/ERefém

MGB7dLovhm]f
kcaXEBuYVVivée

IMjgdFfCaOjwW
wg?e=NQ1PFA

h

ttps://kluniversit

L

1n-

my.sharepoint.com

:w:/g/personal/gsi

va kluniversity in/
EQol1PXPToj9Li0

9

W3Cc2kMUB4pig5
NhxkL.kSCMoOSQP

kw?e=P64egz

Different models of
homologous
recombination.
Molecular
mechanisms of
recombination: Base
pairing, Nick
initiation,
Homologous
recombination, Cross
strand exchange, Site
specific
recombination,
Transpositional
recombination

COo3

As per the feedback
received

from the stake
holders we have
revised the syllabus
for 2022-23 batch.
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]

httDs f /klumve
rsitvin-

my.sharepoint.c

https://kluniversit
yin-

om/ my.sharepoint.com As per the feedback
W ersonal |/ Gene Therapy received
_ Transgenic /gsiva Kkluniver |:w:/g/personal/gsi | Approaches to from the stake
CEBTE052 Technology PE sity in/EQNcga | va kluniversity in/ | Duchenne Muscular 08 holders we have
MA u9DhWf03 | EZyC2qEfgTlJ[gMhX | Dystrophy revised the syllabus
2Z- 2kF6VUQBrTotv]7 for 2022-23 batch.
OMoBXDFXtuB | UUamOjrHMqiRs0
EZMBNTdv]hT- | w?e=MoU3yK
1Ug?e=7dhgv]
https://klunive
rsityin- https://kluniversit
my.sharepoint.c | yin- As per the feedback
om/1 w:/g/ D}Srs my.shareooint.clom His-tag, GST-tag cetcTved
Molecular onal/gsiva klun | /:w:/g/personal/gs ’ ’
22BT3053 Expression - PE iversity in/ES5 | iva Kluniversity in griz;ﬁghiaszt:;gﬁ; 1 Co3 ﬁ;cl)ézgsvsetil:\ere
Technology d8z okoVBvO7] | /ETVi9TQVZjZEnIC )
52giewsByd76 | gull4UYcBBXTZ8V | C6avage: evines Besyel i
Q939Qudjwleb | Ywu2r0isCYugRTH for 2022-23 batch.
BH6iZQ?e=uXP | A?e=LLyOwr
E9L
qﬂri—
Head
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Koners Lakshmaiah Education Foundation
(Deemed to.# University)

VADDESWARAM, Guntur Dt,




Koneru Lakshmaiah Education Foundation

{Category -1, Deemed to be University estd. u/s. 3 of the UGC Act, 1956)

e ——————

Accredited by NAAC as 'A++ < Approved by AICTE < IS0 9001-2015 Cerified
Campus: Groon Fields, Vaddeswaram - 522 302, Guntur Districl, Andhra Pradesh, INDIA,
Phone No 08645 - 350200; www klaf ac.in; www.klef.edu.in: www. kluniversity.in
Admin Off: 24-36-38. Museum Road, Govemarpet, Viyayawada - 520 002. Ph: +91 - 866 - 3500122, 2577715, 2576129,

il

https://klunive

https://kluniversit

rsityin- -
!. Q i . . i )
L my.sharepoint.com Pharma}gogenomlf:s As per the feedback
om/ / Genomics in relation received
. W ersonal to molecular
Genomics and . . :w:/g/personal/gsi . . from the stake
. /g - T 5
AR Proteomics FE ssiva — va kluniversity in/ Diagnosis o B0 holders we have
L ER8p2s]kuvRNg9D g Jet genaniiEs/in revised the syllabus
:

HHZ9ORIMIXT | o rANQByoBIN | Dru8 discovery and for 2022-23 batch
Z;ﬁ%gggz:l\g{ UnlX wGK4YX7SDp | 46velopment
pw7e=KUCSOOq LA?e=AhI6YG
?:itpsi:ﬁ/__/klumve https://kluniversit
Isityin- . in- .
my.sharepoint.c S N 2D analysis of such As per the feedback |
om/ / proteins by received

Molecular Wi ersonal . | sequencing

. ; Wi/ g/p LB - .
22BT3055 | markers and PE /gsiva Kkluniver - = rsor?al S3L | individual spots by Co4 EEEItiOEC
. i o va kluniversity in/ 4 holders we have

Diagndstics sity in/EeNoIW EbU9Q1SiZIlPo312d Mass Spectrometry, revised the syllabus
liQpVApRIgNV ELISA and Western
4 C58B7 oiliat2 Cn7NKsBBMbnyH8 blot for 2022-23 batch.
Z Loob/ oljats
VXVZO44§‘;3E:NI' RFnN5fclslsBhBw?
wle=hGvdGn | =LUME
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T Httr.); :_/ / kiunive

As per the feedback
fri/ silr;-renoint c hin- S iie.potentialifor recetved
mz . my.sharepoint.com SUpEroXICE; from the stake
- ersonal |/ hydro.ge‘n pe?oxide holders we have
22BT3056 Gene and the PE /gsiva Kkluniver | :w:/g/personal/gsi i:gszlgﬁioggﬁ;ge CO4 revised the syllabus
Environment sity in/EfHIP51 | va kluniversity in/ Chemical Stress for 2022-23 batch.
yyEdFhDN423U | EaNOihkktYtNns1h Nutrient Stress
melcBCIP2D9Rf | DAXUSN8Bgc2Htqgt Pathogen and
24KaL.GB1P- Q5AMwjPvNNH40z Wounding Stress
LduQ?e=uWLO0p | w?e=8Piz2z
t
https://klunive N gereexikeTslghant As per the feedback
ityin- https: niversit R i "
rms}glt.share;;oint.c itrtfS - genome l;ece“’:}‘lj tak
om/:w:/g/pers | my.sharepoint.com organ.lzat.lon, lp}'lage L
: T - replication, lytic holders we have
Microbial onal/gsiva kun | /:w:/g/personal/gs and lysogenic cycles revised the syllabus
22BT3057 Genetics PE iversity in/ET iva Kluniversity in transcription 'Of ’ Co4
cNIpYsmd]p4Dn | /EVChesULhOXImPZ | - | for 2022-23 batch.
SqTAgtsBcBVer | TDgVxe84BnHOcGy | P 128° 8205
kIfkWZZBKkwGY | yBoKBpvALYADmyx | echamsms ot
repressor synthesis

DyCYg?e=ggMu

qQ?e=7VEKKL

b3

and its control

e

o

féaif

a 1
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https://Kklunive As per the feedback
r‘sityin- https:g /Kluniversit received
my.sharepoint.c | yin- from the stake
%’é ersonal Lmz___p—.share oint.com holders we have
g . e . . | VNTR, SNP, SINES, revised the syllabus
i /gsiva kluniver |:w:/g/personal/gsi -
22BT3058 | DNA Forensics PE sitv In/EUPHX | va Muniversity i/ LH\;ES[" SrSRéS;I‘li{I,.i\;I;m Co4 for 2022-23 batch.
DSXanpCiO23Fe | EYBAaBgh8GRGsG | 2M¢ MHCro »atell
EMICIBHIkQbm | TL3IM58BABIbNBo
L251F0xMy1iN | ofuYTCXjilE7lapNQ
B91w?e=KWcD | ?e=joWrvf
gk
https://klunive As per the feedback
rsityin- https://kluniversit .received
my.sharepoint.c | yin- . Amino acids from the stake
om/ my.sharepoint.com (Glutamic Acid, holders we have
w:/g/personal | / Lysine, Aspartic Acid revised the syllabus
.22BT30 61 Microbial PE /gsiva kluniver | :w:/g/personal/gsi and ’ CO4 ‘ y N
Technology sity in/Edzu- | va kluniversity in/ Phenylalanine):and or 2022-23 batch.
3SdJHRHguhDt | EfxxR2VC ZpKqg27 4
Alcohols (Ethanol,
Lk LRAaLUOAL: 2,3-butanediol)
QBtxohuT8cl- dG3a]d3TkOxp foK | ™
R5vaaQ0syn5Q | 20-CQ?e=h3Lfi9
2e=N]mijpV

M
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https://klunive As per the feedback
sitvin- h s://kluniversit received
my.sharepoint.c | yin- . from the stake
' %vn‘l‘{ p— erm_____gﬂw____.share olnt.com Concentrated human holders we have
S Pharma;ceutlca o ig%klun&! w:/eg/ 'ersor'lal ; si II){I]‘BOCdEcC)gt.rol of Blood o3 ;ewzsg;l 2th2e3sgll?t})1us
Biotechnology sity in/EehN5b | va kluniversity in/ Transfus{on or ) e
- EbsbTk6Thtp]viz9
wWX7VOI3rZFAE | m68UBKMBbmLjex | PrOdUcts
ArLQBfK78rIXU | fQU8BfexK6N 9Ce A
gdSnIWNVIvw | 2e=sUWOWPV
wVw?e=z5gDdy
https://klunive . As per the feedback
e . .. | metabolic pathway, .
rsityin- https://Kluniversit . h received
my.sharepoint.c | vin- TnanlpulatlonS to f the stak
om/:w:/g/pers | my.sharepoint.com AMPrOvel | rom e stake
R _ fermentation, holders we have
Metabolic onal/gsiva klun | /:w:/g/personal/gs Feedback repression revised the syllabus
22BT3063 Engineering PE iversity in/Ebl- | iva kluniversity in Catabolite i COo3 M B
39A00LVIiMMi | /EQfudkqnk tGpzA | o=~ | .~ for 2022-23 batch.
Pq6g4 cBgE62Z | yFcUBT3QB jSTS5dx o Fimizatio,n and
TyP1UH2TvuzF | tNe5GBsKAOajqqw Cf)’ntml =
R2NYA?e=f1AV | 2e=vRE320

g6

activities

o= o
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https://klunive htene I fiduritversic As per the feedback
rsityin- - in o et_hanol recovery - received
my.sharepoint.c T Blobutapol from the stake
om/ / ) ) production, energy holders we have
' :w:- ersqnal W ersonal /esi content and effects revised the syllabus
22BT3064 Bioresource PE zlgsn,fa kluniver V_Lgip_lg_a Iduniversits in/ on fuel economy - CO3 5+ D DDAt
Technology sity in/EXNOVA EWVAVRtDoHOERT Octane rating, air fuel .
dDUmVEpinvxC NIL- ratio, specific energy,
xTX2wBSCYKps mHRkil 11bH4 viscosity, heat of
PyDPFb3Cd2i3 _p—*wm——ﬁ_thOCESHVEGEw? vaporization -
bEWw?e=Pcoz8 ' ~ | Butanol fuel mixtures
U e=yZHXZ7C
https://klunive capital cost estimates As per the feedback
rsityin- https://Kkluniversit | large-scale received
my.sharepoint.c | yin- equipment and from the stake
om/ my.sharepoint.com | utilities holderswelETe
Bioprocess W ersonal |/ | case s_tu'dies of Fevised (heaylabus
92BT3065 Econorrﬁcs 2nd PE /gsiva Kluniver | :w:/ E/D.EI‘SOT:lal/'g_S_l antlblot.lcs, co3 Pt
Plant Design sity in/EW3LaG | va klunijversity in/ | recombinant oF PASDC
03tAhKt3B8aR | ET BvSTX5eBLtkxZ | products, single cell
V 5t8BVforjq6Y | TygKktsBmwfXuDd | protein.
xPRTR7PLRIX | e4c-0S]- Design calculations
WDA?e=FdCYN | 5e8TIXA?e=TzVZ6L | for immobilized
b enzyme Kinetics

a—="%

20] 9
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'

https:
rsityin-
my.sharepoint.c

htitps://kluniversit
in-

Kinetics of a single-
substrate enzyme

As per the feedback
received

from the stake
om/:w:/g/pers | my.sharepoint.com catalysed . hold h
onal/gsiva klun | /:w:/g/personal/gs EeaCtll CRREVESIDIE SR NE S0VE
A 3 : g ovalent revised the syllabus
Enzyme iversity in/Ebw | iva kluniversity in T ,
el Engineering i WO0gttuR5Aqg- /EfuyvKMyzvVGmu gloilﬁ?at.l Omjanc €03 for 2022-23 batch.
UAtonOUIUBTXE | Tn4I2S8A8B- i
- Orc1xDcgEY4ApoN | H¢HVaHOn:
{EbBM6VFBmQ | OU- Organisation of
XqiTBxA%e=5gB | 81w?e=wNqgFX | ChZymes in the
iDn cellELISA. Biosensors
Guidelines and As per the feedback
. regulation of FDA received -
https://klunive and ICH for GLP. from the stake
rsityin- https://kluniversit | Good Manufacturing I
my.sharepoint.c | yin- Practices Quality ised the svilab
om/ ' my.sharepoint.com | control of a product, revised the syllabus;
Biobrocess W ersonal |/ Good manufacturing for 2022-23 batch.
loprt /gsiva kluniver | :w:/g/personal/gsi | practices, cGMP, GMP
22BT3067 | Validation and PE N - — 3 ; ] Co3
GMP sity in/EeNzOR | va kluniversity in/ | of industries,
IXY45Mvw7DR | EeSnfngqlGYSDKGfA | Sanitation &amp;
07FbBoBsclbw | Kf vXtAB4GviEtME | Hygiene, Control of
SmaEG3RZK5w | nE1ZTf HBWGEgg? | finished products,

aCnlxw?e=YOp

e=411Z0B

ELD

Maintenance of
materials in
laboratories, Zero
contamination

e et
(_,--’pf_ = 2
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g

Emerging processmg
and preservation
technologies for milk

As per the feedback
received

https://klunive ; from the stake
2 and dairy
rsityin- : . holders we have
mv.sharenoint.c https://kluniversit | products.Food revised the svilabus
om: '/_w, /EI oers, | SABE preservation: Food Y
onal.f éiva i my.sharepoint.com | preservation using for 2022-23 batch.
Food iversity in/EX0 /:w:/g/personal/gs | irradiation,
22BT3068 Technolo PE TE- iva kluniversity in | Characteristics of COo3 5
&y TEKMVDIX7SNT /EcW5IHBo6qtEha | Radiations of interest
LOZmIBXstAsW dmof4nQkwBS4 d | in food preservation.
[U94ab5ILRak DDSXMI02vc8f89V | Principles underlying
Wet0?e=sFmsG Ugg?e=g4wVdm the destruction of
) ’ : Microorganisms by
= irradiation,
processing of foods
for irradiation
https://kluniversit ' As per the feedback
in- received
my.sharepoint.com trorthestke
NGS REFERENCE ‘-éw- s poarEa AT holders we have
22BT3079 | Seduencing pg | SYLABUS: va Kluniversity in/ | NEW COURSE COLCOZ, | revised the syllabus | 14
and Data AICTE MODEL h C03,C04 | for 2022-23 batch.
lysis CURRICULUM | ELwXovhyN49006
analy Ual6yXZ9gBxD0lv7
ifaMHNg-
Vyy2vffQ?e=GO5Fp
i
A\
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r
r

https: //klunive As per the feedback

rsityin- https://kluniversit | Symbolic biomedical received

my.sharepoint.c | yin- knowledge Web 3.0. from the stake

om/:w:/g/pers | my.sharepoint.com | Ontologies as formal e
Biomedical onal/gsiva klun | /:w:/g/personal/gs | and explicit revised the svilabus

22BT3072 Inf tics PE iversity in/EY6 | iva kluniversity in | specification of COo3 y ) 5
SR xeeBrxeBMuuO | /ET2n0Szz0b5Ag4 | objects, properties for 2022-23 batch.

R6PPdH10Bb09 | ALIM51gDUBnyDFE | and relations in

YeefS3SCvQUS0 | EBu62k2ipzHccbw | organizing

4AN]Dgw?e=kVz | C1Q?e=rXwXYx biomedical data

q37Z

https://Kklunive As per the feedback

rsityin- https://kluniversit received

my.sharepoint.c | yin- from the stake

om/ my.sharepoint.com Meldcremetave
Molecular wii/g/personal | /[ . revised the syllabus

22BT3073 | Modelling and PE /gsiva Kluniver | :w:/g/personal/gsi Protem.stru_cture co3 i 20
Drug Design sity in/EeRw87 | va kluniversity in/ | Determination {HioK 2 DACH.

ZIn5x0gz4WO0B | EcyQ8q CIKFMusm

a3WRgBLhM4X | S1]nteb8Bm9q3frf

PPOZ507FIpXG | 45pczhRjmtzL5rg?

MuNTg?e=rcBa | e=q0s8vV
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Concepts in 3D As per the feedback
https://kdunive https://kluniversit SErUctuLe received
rsityin- o comparison, purpose from the stake
my.sharepoint.c yin- ; of structure
my.sharepoint.com ) holders we have
om/:w: ers = ersonal /es | COMParison, revised the svilabus
22 Structural onal/gsiva klun |7 . — Algorithms for vi y
BT3074 Bi PE : . iva kluniversity in ) C03 for 2022-23 batch.
iology iversity in/Eb6t /EUwD3mH rbdNn structure comparison
b5wv]SFCt46dF : (FSSP, VAST & DALI),
NiN2rgxIQsB9ham .
CbnWRwBTD1y Structure-function
) p 013PR38sAIuTdCr ] .
QjlzgAjVvgE- Lzw?e=HSe304 relation, Function
Tkq28A?e=DL2 = inference from
dHg structure.
htFog:/ /klunive https: / /kluniversit As p.er the feedback
rsityin- - v : received
my.sharepoint.C my.sharepoint.com from the stake
%g /versonal i COMPUTER holders we have
29BT3075 S}{Stems PE jszs'ivé Idunivar |2 /g/ D'ersoqal /-251 SIMULATIONS OF ' COo4 revised the syllabus
Biology sitv in/EbKrym | X2 kluniversity in/ | DYNAMIC for 2022-23 batch.
EewpvEgXaVVDnx | NETWORKS.
QUXEFLmfNNn4 | “SARVEGAdL Y UIX
BYhKKBXu21 030UnM5SUBNIIE
BINKKDANLLQ
- 5tHYZOH QLNOFEI
GX3VEQBaZwdl 0A%e=50lovH
Wujg?e=Qln9x [~
/’—'—'—— - = 2.
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https://klunive
om/:w:/g/pers
onal/gsiva klun

https://kluniversit
yin-

my.sharepoint.com
/:w:/g/personal/gs

Network Mapping;
Biological Pathway

As per the feedback
received

from the stake
holders we have

22BT3076 | . Applied PE | iversity in/ESu |iva kluniversity in | 408~ ECOWG KEGG; 1 0y, | revised the syllabus 5
Bioinformatics WulTdvUIPii20 | /EOEIVFSn8eRBr2 Pathway_ prediction; for 2022-23 batch.
7x nB wWBUWZ | 669UpuTFEBMrpp lr\feif)ﬁ(tﬂrfcrt)?gﬂway
CoKfCZNf40VFE | 8svPIVXSnkmqglh X
weX0?e=CYZA | nw?e=Gm4DZI
lo
https://Klunive Wt iniverst As per the feedback
rsityin- _ - * received
m'V'Sz harepoint.c my.sharepoint.com L from the stake
'(:/f/r'l/ g/personal - Efll;igrlsrl): lfi)(:ll:}ile)n? et OISRy S
I ) w:/g/p /gsi : i
22BT3077 gythf:;;?nR PE | /gsiva kluniver V";’ kluni‘i’resfs?f; mS/] transforms, coz | revised the syllabus 10
| FT08 g sity in/EYVIGT ESDORADPhOYFOInIs numerical sequence for 2022-23 batch.
ap i g

BPQvtEhL.O100 alignment

: ELPm][IYBw5I67Zqg
0QzXUBEKfjRE .

rhajTemSh89pllw?

F 9nHgrPF3Kle e=0CFixV
mgw?e=Lar1AN e=QUFIXV
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https://klunive
rsityin-
my.sharepoint.c

https://kluniversit

1n-

my.sharepoint.com

Different types of
Indexes- B-Tree -

K; per the feedback
received
from the stake

om/ / B+Tree - Query holders we have
gaatiass S ersonal :w:/g/personal/gsi | Processin ised the syllab
22BT3078 | Management | PE | /gsiva Kluniver |-\-48/Personalg 2 coz | revisedthesylabus| 4,
" System sity in/Efws02 | Y2 kluniversity in/ | Deferred Update - for 2022-23 batch.
y fYRNSMiGn Nio EUzCo82w8zBArxa | Shadow Paging
00DUBL19u7db 61COgIDABbE4wk- | XML - Structure of
F651.SCdEztco V71FhpGtLRXKAIR | XML
W A?e=zNB1Rt
https://klunive N As per the feedback
S : .
Peiteine | hitrtlp_s //Kluniversit received
my.sharepoint.c my.sharepoint.com . : . ‘from the stake
om/ Genetic manipulation hold h
:w:/g/personal £ of Embryonic Stem olders we have
Stem cell ./v;;iva kluniver w:/g/personal/gsi cell revised the syllabus
22BT3081 technology PE sity in/EWi5[4 E;la) uklfmlvermtv in/ homologons CO2 for 2022-23 batch. 10
QVZKRGKO1G2% | 111 jcorrppa | ECOmDInation of
<K .—K9P7eMdh LEB53FFWVggsikk
Y_g_u—gUIWq Nr5ole= EkgSixvm5g?e=UH
svocPd NWBg

e |
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h;t—;_s Z zklur:iversit ) 1 _A: per the feedback
vin- received
my.sharepoint.com from the stake
ggffggsN-CE w‘;vklums;ig:]til in €010z, | holders we have
22BT40A9 | Biomaterials PE AICTE MODEL 'EeNxa0dtheBDré NEW COURSE 03,004 Introdu‘ced new 100
CURRICULUM | Osksw2aUEBYE1M course in 2022-23
dyxbM- batch.
irMvfLIryoCA?e=]p
NMaZ
https://kluniversit As per the feedback
in- received
my.sharepoint.com from the stake
Combuter REFERENCE '.éw. /"E /personal /gsi ' holders we have
22BT40C5 |  Aided drug pg | SYLABUS: va kluniversity in/ | NEW COURSE C01,C02, | Introduced new 100
: AICTE MODEL C03,C04 | course in 2022-23
8UUD- ‘batch.
vYBOPRjdI8tI0Cadk
CZvjzmtg?e=SoEQP
¥
https://kluniversit As per the feedback
in- received
REFERENCE my.sharepoint.com from the stake
22 BT Bioreactor SYLABUS: / C01,C0oz, hold have 100
51B5 Operations PE | DBTMODEL | :w:/g/personal/gsi | NEW COURSE CO3,C04 | °t e(;s WZ .
CURRICULUM | va kluniversity in/ ntroducea ne
EVtorrU5aHRLgGB
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OWKKcBdHihXiZR

kHYey]1H]JjylQ?e=
A4g7Kf

c'ourse in 2022-23
batch.

https://kluniversit As per the feedback
yin- received
Ir;tellectg;l REFERENCE ;nv.s/ha/renointclc}m from the stake
roper _ /[:w:/g/personal /gs
2 Rights, PE | SYLABUS: DBT | M piversity in | NEW COURSE (01,02, | holders we have 100
52C7 . MODEL = C03,C04 | Introduced new
Biosafety and CURRICULUM /ETPOHPavSgpFiK )
Bioethics 6fLEzZBOD4ByM44 course in 2022-23
AFdEtKpozVCIT8n batch.
5Bw?e=NYulcX
https://kluniversit As per the feedback
in- received
Methods in my.sharepoint.com from the stake
. geno.mics' . REFERENCE ?W_ _— holders we have
22 BT | ‘ranscriptomic SYLABUS: iw:/g/personal/gsi €01,C02, | Introduced new
52D5 S PE DBT MODEL va kluniversity in/ | NEW COURSE CO3.CO4 ) 100
proteomics CURRICULUM | EQxdkMIEp4VFrG5 " course in 2022-23
and 9- batch.
metabolomics YvbDSwBPmA Kug

teg7iDwiHEoStC3w?
e=6DecRs

H

zad
of Blotechnology

Department h Education Foundation

{onery Lakshmaia

ity)
emed to @ Unlvers
JE[:DESWARAN, Guntur Dt




' Koneru Lakshmaiah Education Foundation
(Category -1, Deemed Lo be University estd. u/s. 3 of the UGC Act, 1956}
Accredited by NAAC as ‘A++ Appraved by AICTE < ISO 9001-2015 Cerlified ’
Campus: Green Fialds, Vaddeswaram - 522 302. Guntur District,. Andhra Pradesh, INDIA, |
Phone No. 08645 - 350200; www.klef.ac.In; www.klel.edu.in: www.kluniversity.in
Admln OH 29-36-38. Muscum Road. Governorpet, Vyayawada - 520 (02, Ph: «91 . 866 - 3500122, 2577715, 2576129

e i e e e s SERES

Annexure I :

Minutes of the XXXI DAC meeting-Department of Biotechnology held on 15-05-
2022 in online mode from 10:00 AM to 11:30 AM

Agenda Item-I

PDD of new program Structure highlighting, Approved
Local/Regional /National /Global needs and Mapping to courses.
Resolution: PDD of new program Structure highlighting

Local/Regional /National /Global needs and Mapping to courses has been approved and
recommended to BoS by DAC.

Agenda Item-II

To consider the approval of proposal for launching certificate Approved
courses for 2022-23 admitted batch.
Resolution: The following value added courses for-Y22 batch have been introduced,

approved and recommended by DAC to BoS.

Base SAS

Clinical data management
Regulatory affairs

Sports

= & I

Agenda Item-III

Proposal of B.Tech and M.Tech Y22 batch structure along with Approved
Employability, Entrepreneurship and skill development
categorizations.

Resolution: For the A.Y. 2022-23 curriculum, Basic Mathematics course should be
mandatory for students with PCB background. Similarly, Basic biology should be

mandatory for students with PCM background joining in B.Tech Biotechnology.

The same resolution of Basic mathematics and Basic biology courses for PCB and PCM
students has been accepted by the Department Academic Council (DAC).

As per the feedback from stakeholders, Basic mathematics course has been renamed has
mathematical methods.

Further, change in the course titles and syllabi of Genetic Engineering, Process
Engineering principles and Microbial Technology have been recommended by DAC
committee to BoS.

The same resolution of modifying the syllabi of Genetic Engineering, Process Engineering
principles and Microbial Technology has been accepted by the Department Academic

Council (DAC). r
o Biotechnology
tment of Bt
D:E:;hmanah Education Foundation ég}(
Konert lmlverslty (/,/Ejgr
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By 1mplement1ng the proposed modlflcatlons course structure of 2022 23 admltted
batches is under the categories of Employability, Entrepreneurship and skill
development and the same will be recommended to BoS.

Agenda Item-1V

Restructuring of existing curriculum and syllabi for the year Y22 Approved
and Y21 batches.
Resolution: As per the suggestions of DAC members, the existing course structures of

Y22 and Y21 has been modified and recommended to BoS.

DAC has approved the revised course structures of Y22 and Y21 and the amended
structures attached in Annexure-I.

The following courses of Y22 and Y21 batches have undergone the changes in their syllabi

Biochemistry

Microbiology

Molecular Biology

Cell Biology

Biochemical Thermodynamics
Downstream Processing

Metabolic Engineering

Single variable calculus and Matrix A}gebra

0 Bl OOl B OO B b2

The following courses of Y20 batch have undergone the changes in their syllabi
1. Tissue Engineering
2.‘Bioprocess Economics and Plant design
3. Biochemical reaction Engineering
The following courses of Y19 batch have undergone the changes in their syllabi
1. Molecular Expression Technology
DAC has approved the revised syllabi of above mentioned course recommended to BoS.
Vote of thanks:

The chair has thanked all the DAC members for their efforts and active participation

% ' /—E o \‘) Q(\L
Professorin ¢ rée Academics Head of the Department
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Stakeholdes Stakeholder Feedback / Recommendation Action Taken in BOS P celieacademic Department | Date of BOS
Category Programme Year
Dr. Ratna Sudha, MD, Unique Biotech
Pvtltd, Hyderabad, Telangana, Suggested | As per the suggestions, we have
flustry to add Few topics like chemistry, | incorporated the mentioned topics 2022-
Personnel manufacturing and control of | in M.Tech and PhD courses and the B.Tech 2023 Biotechnology | 29/05/2022
Biotechnological products and quality | same was approved by BoS and
assurance can be added for M.Tech and | recommended to Academic council.
PhD courses , , i
Dr. Indrani, Research Head, Unique | As per the instructions, series of
sty Biotech Pvtltd, Hyderabad, Telangana, | webinars were planned for UG and 2022-
Suggested to include Manufacturing 4.0 | PG students, approved by BoS and B.Tech Biotechnology | 29/05/2022
Personnel i . ) ) : 2023 ¢
can be introduced including the online | eventually recommended to
data management for Product quality Academic council.
Dr. Rajesh, Scientist E, Sanofi Biotech, | As per the suggestions of Industry
Medchal, Telangana, Suggested to | peer, techniques in documentation
Industry chanfange Syllabus' as per the Were adfled in Term paper& Social B.Tech 2022- Biotechnology | 29/05/2022
Personnel | requirements of an industry. However, internship and the same were 2023
much focus should be given on |approved byBoSand recommended
documentation too. to Academic council.
4
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Industry
Personnel

Dr. Alok Kumar, Sanofi Biotech, Medchal,
Telangana, Suggested to increase
practical sessions for core courses

Practical sessions for the core and
specialization courses have been
incorporated in to UG syllabus as
per the suggestions approved by
BoS and eventually recommended
to Academic council.

B.Tech

2022-
2023

Biotechnology

29/05/2022

Industry
Personnel

Dr. Easwaran, Biocon Research Academy,
Banglore, Suggested to include skill based
experiments in curriculum.

As per the comments, skill based
experiments were added in PEP,
Immunology, DSP & PABT and the
same was approved by BoS and
recommended to Academic council.

B.Tech

2022-
2023

Biotechnology

29/05/2022

Industry
Personnel

Dr. Ramgopal} Biocon Research Academy,

Banglore , Suggested to include cell
culture techniques in plant and animal
biotechnology course

Cell culture techniques for the
mentioned subjects were added as
per the suggestions received and the
same were approved by BoS and
recommended to Academic council.

B.Tech

2022-
2023

Biotechnology

F}

29/05/2022

Alumni

Miss. Rishitha Challagulla, NorthCarolina,
USA, In the course entitled
Pharmaceutical biotechnology, suggested
to include production and purification of
biopharmaceuticals such as vaccine and
therapeutic products

Production and purification of
biopahrma and therapeutic
products were added as per the
suggestions Pharmaceutical
Biotechnology course approved by
BoS and eventually recommended
to Academic council.

in

B.Tech

2022-
2023

Biotechnology

29/05/2022

Head

artment of Biotechnology
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Miss. Pavitra Etukuri Challagulla, | As per the suggestions received,
NorthCarolina, USA, In Industrial | advances in vaccine production has 2022
Alumni Biotechnology specialization, advances in | been added to the course and the B.Tech 2023 Biotechnology | 29/05/2022
vaccine production process (Covid-19 | same was approved by BoS and
vaccine) to be included recommended to Academic council.
cGMP procedures were
i d i [ ial
Mr. Nikhil “Reddy, Maryland, USA, lsncf:zgl(i);::fon coui‘r;es as nd;,l Stl‘;la 2022
Alumni Suggested to enrich information about pe ] i ST e B.Tech Biotechnology | 29/05/2022
. ) suggestions from Alumni and the 2023
cGMP procedures followed in industries
same was approved by BoS and
recommended to Academic council.
. As per the comments, industry , ,
Mr. Divyanshu Dhakate, Ottawa, Canada, | oriented topics such as QA and
_ . . i ] 2022-
Alumni Include certain topics such as -Qu:flhty regulatory guidelines were added B.Tech 0 Biotechnology | 29,/05,/2022
assurance and regulatory guidelines | and the same were approved by BoS 2023
. 4
followed in industries and recommended to Academic
council.
A th t ived,
Miss. Kamujula Vandana, Ottawa, Canada, ) 'pe.r y .commen > r('ecelve.
In Fermentation Technology, suggested to statistical ‘Cgsign models dikel in
' ’ RSM, TAGUCHI, BB AND Al 2022- )
Alumni include DoE with various concepts like M, TAGU were B.Tech Biotechnology | 29/05/2022
. ) added and the same were approved 2023
statistical design (RSM, TAGUCHI, BB AND
by BoS and recommended to
Al . .
Academic council.
C‘%” = = Head -
e e Department of Bioteq noleqy
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Mr. Nizamuddin Syed, Sydney, Australia, BAT sub] eE WESsCHElehod With Ghe
Suggested to include concept of NMR in COmERs MM a5 per e 2022
Alumni €8 .p ) suggestions of alumni and the same B.Tech Biotechnology | 29/05/2022
the course namely Bio analytical 2023
techniques was approved by BoS and
q recommended to Academic council.
Ad d mi ic topi h
Mr. Mohd. Anjum, Kaulalampur, Malaysia, MERS EAETCSSORIettoples Su?
Suggested to incorporate advanced | > SEM and TEM were added in 2022
Alumni .gg , P Microbiology as per the suggestions B.Tech Biotechnology | 29/05/2022
microscopic concepts such as SEM and | . . ] 2023
. i in Pharmaceutical Biotechnology
TEM in Microbiology.
course
As per the suggestions of alumni,
i Miss. Vyshnavi Davulri, South Caroling, | aseptic process simulations and 5
) USA, Suggested to include concepts of | handling procedures were added 2022- )
B.Tech Biotechnol 29/05/2022
e aseptic process simulations and handling | and the same were approved by BoS . 2023 jotechinology 105/
procedures and recommended to Academic
| council.
Classification of Bio safety levels (1-
Miss.Bhavana Poladi, NIH, USA, suggested | 4) were incorporated as handling of 2022-
Alumni to add classification of MO's handling | microbes based on the suggestions B.Tech 2023 Biotechnology | 29/05/2022
techniques (BSL-1, 2, 3, 4 etc) approved by BoS and eventually
recommended to Academic council.
G—="%
= :
%/ ST 1922
E ) {) Head
Department of Biotechnology
neru Lakshmaiah Education Foundation
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A th i fi
Miss. Tatineni Jahnavi, Harward, USA, S per the recomm.endatlon, sa ?ty
] procedures while handling
heeprmEnded Mo inclige aafely Microbes were incorporated as per 2022
Alumni procedures to be followed in handling of ] P P B.Tech Biotechnology | 29/05/2022
. . ) the suggestions approved by BoS 2023
MO's (Bacteria, Yeast and Virus) and
. and eventually recommended to
animal models . .
Academic council.
A the advice, the int hi
Miss. Vyshnavi Reddy, Dana-Faber 5 ‘per ¢ 'a vice, the Internship
) period was increased to 1 year for
Cancer Research Center, USA, advised to
) , i ) both UG and PG students approved 2022- )
Alumni introduce or increase the duration of B.Tech Biotechnology | 29/05/2022
. ] by BoS and eventually 2023
foreign internship for at least 6 months .
recommended to the Academic
for M.Tech students .
council. . ,
Students will be given with more
tuniti t ttend
. Jiemagsa Pulg, (IS4, [Suggested (0 ;)rizsrialiinolnl:ls confere(;ces soaase 20 2022-
Alumni increase the Participation of UG and PG ] B.Tech Biotechnology | 29/05/2022
. . gain exposure and the same was 2023
students in international conferences
approved by BoS and recommended
to Academic ehcouncil.
A the tions, ber of
Mr. Yashwanth Gouda, AZT Biotech park, | . S per. .sggges S n.um
) ; industrial visits has been increased
Vizag, AndhraPradesh , Advised to
. . ) . .. | to 2 from 1 per year for UG and PG 2022- )
Alumni increase the number of Industrial visits _ B.Tech Biotechnology | 29/05/2022
) and the same were approved by BoS 2023
and industry exposure for B.Tech and .
) and recommended to the Academic
M.Tech students on regular basis i
‘ Council.
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Miss. Ankita Kunta, USA, Advised to | Reference books in the library were
increase the number of reference books in | increased for students approved by 2022-
Al i B.Tech Biotechnol 2 2
S the library should be increased for core | BoS and eventually recommended ec 2023 lotechnology | 29/05/2022
courses to Academic council.
As per the suggestions received,
Miss. Neeha Sultana, Banglore, India, | advances in vaccine production has
Suggested incorporating advanced topics | be dded t Industrial 2022-
Alumni gested Incorporating opics | been — a e e B.Tech Biotechnology | 29/05/2022
of vaccine  development should in | Biotechnology and the same were 2023
Industrial Biotechnology specialization approved by BoS and recommended
to Academic council.
For UG students, 3 certificate
Mr. Uduta Hasha, USA, Recommended to | courses haye been mandated as per 12022-
Alumni mandate at least 2 international | the comments approved by BoS and B.Tech 2023 Biotechnology | 29/05/2022
certificate courses for UG students eventually recommended to
Academic council.
As per the suggestions, topics such
Miss.Sindhu Mulpuri, USA, Advised toadd | as  CRSIPR-Cas9, recombinant
i - i i AB 2022-
Alumni few to.plcs relat.ed to CRSIPIIK Cas9, | proteins as .therapeutlcs and MABs B.Tech Biotechnology | 29/05,2022
recombinant proteins as therapeutics and | were added in UG syllabus approved 2023
MAB:s in UG curriculum by BoS and eventually
recommended to Academic council.
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L

Alumni

Miss. Braja KIShOI‘l Panlgrahl Oxford
University, USA , Advised to increase the
number of guest lecturers in the areas of
Recombinant protein production, vaccine
development strategies etc

Number of guest lectures will be
improved as per the comments
received from alumni the same were
approved by BoS and recommended
to Academic council.

2022-

B.Tech 2023

Biotechnology

Alumni

Mr. Sudhanshu Sekhar, Vizag, USA ,
Suggested to involve and make use of
industry persons even in specialization
courses

As per the advice, utilization of
industry persons were enhanced in
the form of organizing guest
lectures approved by BoS and
eventually recommended to
Academic council.

2022-

B.Tech 2023

Biotechnology

Alumni

Mr. Pradyumna Irugavarapu, Cancer
research Institute, USA, Advised to
include Plant biotechnology along with
the existing 4 specialization courses for
B.Tech students where as introduction of
IPR, bio safety and Bioethics courses for
M.Tech students

+
As per the suggestions, along with

the existing specialization courses,
Plant Biotechnology has been added
approved by BoS and eventually
recommended to Academic council.

2022-

B.Tech 2023

Biotechnology

Alumni

Miss. Elizabeth from Canada Suggested to
include lab component for the course
namely Process Engineering Principles

Lab component for the subject
entitled Process Engineering
Principles was added as per the
comments the same were approved
by BoS and recommended to
Academic council.

2022-

B.Tech 2023

Biotechnology

e
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Team based activities such as Term
paper, project expo and number of
. . industrial  visits have been
Miss. Bhavana , Suggested to introduce incorporated as per the suggestions 2022
Students | team based activities and outdoor visits to P P ) gg. B.Tech Biotechnology | 29/05/2022
) ) of current students exist in our 2023
industries
department the same were
approved by BoS and recommended
to Academic council.
Industrial  visits have been
_ ] improved for UG students from 1 to
Mr. Salman Khan, Advised to increase P , 2022- .
Students D 2 per year the same were approved B.Tech Biotechnology | 29/05/2022
Industrial visits for B.Tech students 2023
’ , by BoS and recommended‘ to ,
Academic council.
As per the suggestions received, the
Miss. Pushpa Suggested to design the courses have been modified as per 2022
Students | course in such as way that internships can the requirement of internships the B.Tech 2023 Biotechnology | 29/05/2022
be easily grabbed same were approved by BoS and
recommended to Academic council.
Number of industries were
increased so as to place more
Mr. Srinivas Bandi Advised to increase the ] i 2022- )
Students ] students in industrial sector and the B.Tech Biotechnology | 29/05/2022
number of industry for placements » 2023
same was approved by BoS and
recommended to Academic council.
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n

Students have been encouraged to
] ) carry out their projects in CSIR labs
Miss. Suhana Kousar Suggested to provide _ 2022-
Student th ' d . i
udents projects in CSIR labs for M.Tech students as per the suggestions received and B.Tech 2023 Biotechnology | 29/05/2022
the same was approved by BoS and
recommended to Academic council.
tuni lore N
Miss. Afeefah Farheen Advised to provide gg?:;;?t: lt:: 32? i(()):: C;lrrnnb:;i;): 2022
Students | opportunities for more fellowships or P P B.Tech Biotechnology | 29/05/2022
.. ) have been encouraged for 3rd and 2023
fellowships in reputed companies )
4th year student projects
M.Tech course has been modified as
th i ived
Mr. Suresh Kancham Suggested to include per e? sugges.tlons rec-elve EPRSD 2022- )
Students | meet industrial requirements the B.Tech Biotechnology | 29/05/2022
job related courses for*M.Tech 2023 ¢
same were approved by BoS and
recommended to Academic council.
J As per the suggestion, labs have
) ) been incorporated for specialization
. i d 2022-
Students Pk DEVEH p o.turl. CICVISER (D IHQHOCS courses the same were approved by B.Tech Biotechnology | 29/05/2022
labs for specialization courses i 2023
BoS and recommended to Academic
council.
As per the recommendation,
industrial t d al i
Miss. Rachel Kocherla Suggested to o us. TE epperts and amn
. ) : g meeting have been planned for 2022- i
Students | increase the interactions with industry | . i B.Tech Biotechnology | 29/05/2022
dal ) discussions and the same was 2023
anc afumm approved by BoS and recommended
to Academic council.
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m As per the sugge_sgon topics llke | o
A
Miss. Sunandini Vedigandla Advised to bE;a(;:;;ltuIxéf:rzlgzgélr?nariuf;l; 2022
Students | include topics such as Aquaculture, & ) . B.Tech Biotechnology | 29/05/2022
. . . related to Agriculture specialization 2023
horticulture and Fish breeding
approved by BoS and eventually
recommended to Academic council.
Number of text books have been
increased and students were
d nitiat hei
Mr. Hussain Shaikh Suggested to provide encourage $0° WIS EnelE
more number of text books and involve research, .from, the moment, they, 2022
Students ) . ... .| enter into the department by B.Tech Biotechnology | 29/05/2022
students in research from the initial ) ) b 2023
) selecting certain faculty as their
stages itself* p
mentors and the same was
approved by BoS and recommended
to Academic council.
Mr. Narsimha Rao Advised to increase the | As per the suggestions, number of 2022-
Students | number of technical workshops for | technical workshops have been B.Tech 2023 Biotechnology | 29/05/2022
B.Tech students increased for UG and PG students
Orientation lectures have been
1 d for the students in their 3rd
Mr. Pavan Kalyan Suggested to appoint a planneciorine students in _elr r
faculty for iding them to select a e 50 a5 'ty gel] BEHENE aid 2022-
Students acu.t_y gul‘ .g ) ] clarify their doubts regarding B.Tech Biotechnology | 29/05/2022
particular specialization to avoid any ) e 2023
) selection of specialization and the
confusion among students
same was approved by BoS and
recommended to Academic council.
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Parents

Mr. Chandraseskhar Suggested to
encourage students in participating
various international conferences

As per the suggestion received from
the parents, Students will be given
with more opportunities to attend
international conferences so as to B.Tech
gain exposure approved by BoS and
eventually recommended to
Academic council.

2022-
2023

Biotechnology

29/05/2022

Parents

Mr. Subhash pal Advised to allow students
to go for more industrial exposure

4

Number of industrial visits have
been increased for the students as
per the suggestions received from B.Tech 2022-
parents approved by BoS and 2023
eventually recommended to

Academic council.

Biotechnology

29/05/2022

Parents

Mrs. Sukanya Vemuri Recommended to
increase foreign internships for UG
students as well

As per the recommendation,
number of foreign internships for
UG students have been increased | B.Tech
approved by BoS and eventually
recommended to Academic council.

2022-
2023

Biotechnology

29/05/2022

Parents

Mrs. Fareeha shaikh Suggested to
introduce clubs for study and research

Various clubs for study and research
have been added to give proper
guidance to the students approved B.Tech
by BoS and eventually
recommended to Academic council.

2022-
2023

Biotechnology

29/05/2022
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Number of text books have been
Mr.Jonnalgadda Vinay Advised to provide | increased and students were
text books for students so as to reduce the | encouraged to update their 2022- :
P t _ :
arents stress on eyes while preparing for the | knowledge approved by BoS and B.Tech 2023 Biotechnology | 29/05/2022
exams eventually recommended to
Academic council.
Number of industrial visits have
b i d f t
Mr. Umesh Raj Suggested to conduct more E:rtc}izczsasisti:))r:st}:cseil\lzifinig:oi 2022
Parents workshops and allow students for more P &8 B.Tech Biotechnology | 29/05/2022
) ) ) - parents approved by BoS and 2023
industrial or field visits
eventually recommended to
, N Academic council. , )
Counseling has been made a
te f facul it will
Mrs. Siddiqua Begum Suggested to fEnge ‘e for every faculty and it wi
: be monitored to observe the overall 2022- , _
Parents counsel the students on regular basis and |. B.Tech Biotechnology | 29/05/2022
) progress of the student approved by 2023
should be monitored
BoS and eventually recommended
to the Academic council.
Orientation lectures have been
planned for the students in their
Mr. Saleem Khan Advised to introduce | 2nd and 3rd Year so that they get 2022-
Parents awareness among students in selecting | benefit and get clarifications from B.Tech 2023 Biotechnology | 29/05/2022
the specialization courses the concerned faculty members
: approved by BoS and eventually
recommended to Academic council.
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Annexure-V: Pre Ph.D Courses

COURSE PAPER
S.NO. CODE NAME OF THE COURSE NUMBER
1 22BT201 | Bioanalytical Techniques PAPER-2
2 22BT202 | Plant Biotechnology PAPER-3
3 22BT203 | Genetic Engineering PAPER-3
4 22BT204 | Microbial Technology PAPER-3
5 22BT205 | Biochemistry PAPER-3
6 22BT206 Mollecular Modelling and Drug PAPER-3 .
Design
7 22BT207 | Bioprocess Engineering PAPER-3
8 22BT208 Immunotechnology PAPER-3
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Annexure-VI: New Courses Syllabus
21BT3213: GENETICS

L-T-P-S: 3-0-0-0 Credits: 3 Prerequisite: Nil

Course Objectives: To acquire knowledge on Mendel’s laws of inheritance, interaction of

Genes and inheritance, Gene linkage, crossing over and mapping, and understanding sex

determination and linkage and population genetics.

Mapping of Course outcomes (CO) with program outcomes (PO):

Mapped BTL
CONo | Course Outcomes PO

Acquire the knowledge of Mendel's law of

Co1 inheritance and the interaction of Genes and PO6 1
inheritance

Co 2 Acquire the kno.wledge of Gene linkage, crossing PO6 1
over, and mapping
Understand the Sex Linked Inheritance and Sex

*CO03 Determination and extrachromosomal PO7 2

inheritance '

Co4 Understand the population genetics. PO7 2

Syllabus: Mendelian inheritance and its extensions: Mendel’s experiments; Law of
segregation, monohybrid cross, reciprocal cross, back cross, test cross; Law of
independent assortment, dihybrid cross; Chromosomal Theory of Inheritance. Variations
to dominance- Co-dominance and Incomplete dominance; Lethal and Sub-lethal genes,
Penetrance and Expressivity; Pleiotropism; Multiple alleles- Eye color in Drosophila, ABO
blood groups in human; Rh Blood group incompatibility; Self incompatibility in plants.
Gene interactions- types of epistasis (9:7; 9:3:4; 9:6:1; 12:3:1; 15:1). Multifactorial
inheritance: Features of quantitative inheritance- additive effect, Kernel colour and size
in wheat /maize, skin color in man. Sex linked inheritance - X-linked and Y-linked traits
- holandric genes, SRY gene; Sex limited and sex influenced traits; Sex determination -
mechanisms of sex determination in Drosophila and Human. Non-mendelian inheritance:
Plastid inheritance - Variegation in Mirabilis jalapa; Maternal effects and inheritance -
Shell coiling in snails, Poky mutants in Neurospora.

Linkage, Crossing over and Gene mapping: Discovery of linkage-Phases of linkage;
Chiasmata and Crossing over formation-Recombination Cytological proof for crossing
over- Curt Stern and McClintock experiments Linkage analysis - Recombination
frequencies, Two-point and Three-point crosses Gene mapping-Coincidence and
Interference, Determination of gene order Gene mapping in Neurospora - Tetrad analysis;
Mitotic recombination in Aspergillus and Drosophila.

Sex Linked Inheritance and Sex Determination: Sex Linked Inheritance - Sex linked
inheritance in Drosophila and human; Sex limited and Sex influenced inheritance; Sex
Determination - Sex determination in Drosophila-Genic balance theory; Sex
determination in eukaryotes-heterogametic, homogametic, haplodiploidy, role of
environmental factors, mosaics; Sex determination in mammals- and role of human Y
chromosome Extrachromosomal Inheritance- Mitochondrial inheritance (petite

Head \
. artment of Biotechnology A \
KoneruDE:kshmniah Edusation Foundatiok = ,_l Lo

med to. W University) ) _. ;-,-"",__,_f-- 29
vfggeswmm. Guntur Dt. —20 1] T

-



K | - o - et a ]
Koneru Lakshmaiah Education Foundation |
{Category -1, Deemed to be University estd. u/s. 3 of the UGC Act, 1956) |
Accredited by NAAC as ‘A++" #Approved by AICTE =& iSO 9001-2015 Certified
Campus: Groen Fiolds. Vaddeswaram « 522 302, Guntur Distnict. Andhra Pradesh., INDIA
S Phona No. 08645 - 350200; www.klof.ac.in; www kief.edu in; www.kluniversity.in
L Admin O1f: 29.36-38. Musoum Rood, Governorpet, \iyayawada - 520 002 Ph: +91 - 866 - 3500122, 2577718, 2576129

1
!
|
|
|
|

mutations); Mitochondrial inheritance in man; Epigenetics and genome imprinting in
humans

Population Genetics: Principles of Population genetics Population structure, Random
mating population, Concepts of a population (gene pool, deme and panmictic unit)
Genetic and phenotypic variation in a population, allele frequencies and genotype
frequencies at a locus Hardy-Weinberg Law- assumptions and implications,
establishment of Hardy Weinberg equilibrium for single gene locus Extension of Hardy-
Weinberg Law for multiple alleles Establishment of Hardy-Weinberg Law for X- linked
genes Linkage disequilibrium - haplotypes, coefficient of linkage disequilibrium, coupling
gametes and repulsion gametes.

Text books: -
1. Genetics, by P.K.Gupta, Rastogi Publications
2. Cell Biology, Genetics, Molecular Biology, Evolution and Ecology, by P.S.Verma and
V.K. Agarwal, S. Chand & Company
Reference book:

1. Principles of Genetics, by E.J. Gardner, M.J.Simmons & D.Peter Snustard,John Wiley

and Sons, INC.
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Course Code- 20BT3089 Course Name: Molecular Plant Vlrology _

L-T-P-S: 3-0-0-0 Credits: 3 Prerequisite: 22BT2108

Course Rationale: A course in Molecular Plant Virology provides a strong rationale for
employability and skill development by preparing students to address challenges posed
by plant viruses through molecular insights. Graduates are well-equipped to contribute
to virus management, develop resistant crop varieties, and drive innovations in
sustainable agriculture.

Course Objective: The course objectives of a Molecular Plant Virology program aim to
provide students with a comprehensive understanding of the principles, methodologies,
and applications of molecular techniques in studying plant viruses.

Mapping of Course outcomes (CO) with program outcomes (P0):

CO No | Course Outcomes Mapped PO BTL

Classification and taxonomy of plant viruses P03, PO5&PS0O1

Co1 3
Genome structure and organization of plant POZ, PO3, 3

CO2 | viruses PO5&PS02 '
Methods for plant virus infection, detection and | PO2, PO3&PS01, 3

CO3 | diagnosis PSO2

. . . PO2,P03, PO5,
co 4 | Epidemiology of plant viruses PO6&PSO1 3

Syllabus: Definition of plant viruses, Classification and taxonomy of plant viruses,
Structure and properties of plant viruses, Transmission and spread of plant viruses,
Genome structure and organization of plant viruses, Replication strategies of plant
viruses, Viral gene expression and protein synthesis, Interactions between plant viruses
and host plants, Methods for plant virus detection and diagnosis, Mechanisms of plant
virus entry and intracellular movement, Virus-induced changes in host plant physiology
and metabolism, Plant defense responses to viral infection, Molecular basis of viral
pathogenesis and symptom development, Insect vectors of plant viruses, Transmission
mechanisms and vector specificity, Epidemiology of plant viruses, Plant quarantine and
regulatory measures, Integrated disease management strategies for plant viruses,
Molecular cloning and genetic engineering for virus studies, Generation and analysis of
virus-resistant transgenic plants, RNA interference (RNAi) as a tool for virus control,
Genomic and proteomic approaches in plant virology research, Novel viral pathogens and
diseases, RNA viroids and viroid-like satellite RNAs, Virus-derived small RNAs and their
regulatory roles, Applications of plant virus-based vectors in biotechnology

Text books:

1. Biocatalysis: Fundamentals & Applications by Andreas Sebastian Bommarius , Bettina
R. Riebel, VCH.
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Cbu?sla (2_0_&;-263’.1‘3090 o Course"Nél-n_e: Cr(_)p Sciel;éema_nd Producti_(_m_
L-T-P-S: 3-0-0-0 Credits: 3 Prerequisite: 22BT2108

Course Rationale: a course in Crop Science Production provides a strong rationale for
employability and skill development by preparing students to contribute to efficient and
sustainable crop production. Graduates are well-equipped to work in agricultural
companies, research institutions, and organizations focused on improving agricultural
practices, food security, and environmental sustainability.

Course Objective: The course objectives of a Crop Science Production program aim to
provide students with a comprehensive understanding of the principles, techniques, and
applications of crop science for efficient and sustainable crop production.

Mapping of Course outcomes (CO) with program outcomes (PO):

CO No Course Outcomes Mall))g £d ik
Understand and apply knowledge on PO3,
o1 agriculture and crop production PO5&PS0O1 3
Understand and apply knowledge on P02, PO3, 3
€Oz agronomy and tillage PO5&PS02
. . P02,
Apply different agronomic methods for
CO 3 _ PO3&PS01, 3
growth and development of crops
PS0O2
Understand and apply knowledge on plant ESE'POS' 3
CO 4 ] g ’
- ideotypes and plant protection PO6&PSO1

Syllabus

Overview of crop production: Importance of agriculture, Food and nutritional
requirements and crop supply, overview of crop production in India and the world. Crop
terminology and classification: agronomic classifications, speciality and miscellaneous
classifications Agronomy: Definition meaning and scope. Agroclimatic zones of India,
major sources of irrigation and ground water potential. Tillage & Tilth: Definition,
Objectives, characteristics of a good seedbed, Effect of tillage on soil properties- pore
space, structure bulk density, particle density and colour of the soil. Types of tillage -
Primary tillage, secondary tillage & intercultural operations. Preparatory tillage- factors
effecting preparatory cultivation, after cultivation, puddling. Sowing: Methods of sowing-
time and depth of sowing for major agricultural crops- Cereals, Pulses, Oil seeds and
forage. Crop Stand establishment, Factors effecting optimum stand establishment. Crop
density - Planting geometry, Competition, Types of competition, intra and inter plant
competition, plant population, effect of plant population on growth and yield, Optimum
plant density and planting pattern. Soil fertility- soil fertility and soil productivity -
fertility losses- maintenance of soil fertilitysoil organic matter- uses of organic matter.

s )\
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Weed Control Definition of weed Weeds- importance, claSSIflcatlon crop weed
competition, concepts of weed management-principles and methods, herbicides-
classification, selectivity and resistance, allelopathy. Irrigation management: Importance
of irrigation- Objectives of irrigation-methods of irrigation- drainage and its advantage.
Crop nutrition- Essential elements - Importance of major, secondary and micro nutrients.
Manures and fertilizers- Classification - Nutrient content- Nutrient use efficiency -
Factors affecting nutrient use efficiency. Growth and development of crops- factors
effecting growth and development.

Text books:

2. Biocatalysis: Fundamentals & Applications by Andreas Sebastian Bommarius, Bettina
R. Riebel, VCH.

2. Biotransformations in Organic Chemistry by Kurt Faber, Springer Berlin.

Reference books:

-

1. Enzymes by Palmer, 2. Enzymes in Industry by Wolfgang Aehle, Wiley-VCH.

/,IA
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Course Code-20BT3091

Course Name: Molecular Plant Vn;log_y
L-T-P-S: 3-0-0-0 Credits: 3 Prerequisite: 22BT2108

Cqurse Rationale: A course in Molecular Plant Virology provides a strong rationale by
preparing students to address challenges posed by plant viruses through molecular
insights. Graduates are well-equipped to contribute to virus management, develop
resistant crop varieties, and drive innovations in sustainable agriculture.

Course Objective: The course objectives of a Molecular Plant Virology program aim to
provide students with a comprehensive understanding of the principles, methodologies,
and applications of molecular techniques in studying plant viruses.

Mapping of Course outcomes (CO) with program outcomes (PO):

CONo | Course Outcomes Malg’(l)’ed BTL
Classification and taxonomy of plant viruses PO3,
£od A POS&PSO1 | 2

Genome structure and organization of plant | P02, PO3,

» €02 viruses PO5&PS02 2
Methods for plant virus infection, detection pOZ,
CO3 and dia, nosil.: ‘ HOBERSO; 2
& PSO2
- P0O2,P0O3,
CO 4 Epidemiology of plant viruses PO5, 2
PO6&PS0O1

Syllabus

Definition of plant viruses, Classification and taxonomy of plant viruses, Structure and
properties of plant viruses, Transmission and spread of plant viruses, Genome structure
and organization of plant viruses, Replication strategies of plant viruses, Viral gene
expression and protein synthesis, Interactions between plant viruses and host plants,
Methods for plant virus detection and diagnosis, Mechanisms of plant virus entry and
intracellular movement, Virus-induced changes in host plant physiology and metabolism,
Plant defense responses to viral infection, Molecular basis of viral pathogenesis and
symptom development, Insect vectors of plant viruses, Transmission mechanisms and
vector specificity, Epidemiology of plant viruses, Plant quarantine and regulatory
measures, Integrated disease management strategies for plant viruses, Molecular cloning
and genetic engineering for virus studies, Generation and analysis of virus-resistant
transgenic plants, RNA interference (RNAi) as a tool for virus control, Genomic and
proteomic approaches in plant virology research, Novel viral pathogens and diseases,
RNA viroids and viroid-like satellite RNAs, Virus-derived small RNAs and their regulatory
roles, Applications of plant virus-based vectors in biotechnology
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Text books:
1. Biocatalysis: Fundamentals & Applications by Andreas Sebastian Bommarius,

Bettina R. Riebel, VCH.
2. Biotransformations in Organic Chemistry by Kurt Faber, Springer Berlin.

Reference books:

. 1. Enzymes by Palmer
2. 2.Enzymes in Industry by Wolfgang Aehle, Wiley-VCH. 3
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Course Code-20BT3092 “Course Name: GMOs, Blosafety and Bloeth_lcs

L-T-P-S: 3-0-0-0 Credits: 3 Prerequisite: 22BT2108

Course Rationale: A course in GMOs, Biosafety, and Bioethics provides a strong rationale
for employability and skill development by preparing students to navigate the
complexities of GMO development, biosafety regulations, and ethical considerations.
Graduates are well-equipped to work in regulatory agencies, biotechnology companies,
research institutions, and organizations focused on responsible biotechnology
innovation.

Course Objective: The course objectives of a GMOs, Biosafety, and Bioethics program
aim to provide students with a comprehensive understanding of the principles,
regulations, and ethical considerations surrounding GMOs and their safe deployment.

Mapping of Course outcomes (CO) with program outcomes (PO):

Mapped BTL

- PO
Understand the role of different Biosafety
levels and identify the best BSL labs suited PO3,

CO No Course Outcomes

Co1 for handling different Microorganisms and | PO5&PSO1 2
for GMO research
Understand how to distinguish between P02, PO3, 2
Co2 different types of IPRs PO5&PS02
: P02,
, Understand the varied types of patents and
CO3 - P PO3&PSO01, 2
acquire knowledge about patent filing PSO2
Understand and identify Copyright law and ggg,Po& 9
CO4 i ol ’
the consequences of Copyright VlolatIOIiS PO6&PSO1
Syllabus

Introduction to biosafety; biosafety guidelines in India; biosafety levels; Cartagena
Protocol on Biosafety; implementation of -biosafety guidelines; institutional biosafety
committee; biosafety implications in GMO research. Introduction to intellectual property
rights; requirements and utility of IPRs; different types of IPRs; features of World
Intellectual Property Organization (WIPO); TRIPS agreement; international treaties and
conventions on intellectual property.Fundamentals of the patent; conditions for the grant
of, patents; what can be and what cannot be patented; types of patents; patenting
agencies; filing patents in India; procedure for grant of patents; patenting of biological
material; patenting of transgenic, isolated genes and DNA sequences. Introduction to
copyright and its applicability; copyright registration in India; laws and policies
regarding copyright (Berne convention and Copyright (Amendment) Act, 2012);
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fundamental concepts and importance of trademark relevance of geographlcal
indication”

Textbooks:

1. Biocatalysis: Fundamentals & Applications by Andreas Sebastian Bommarius,
Bettina R. Riebel, VCH.
2. Biotransformations in Organic Chemistry by Kurt Faber, Springer Berlin.

Reference books:

1. Enzymes by Palmer,
2. Enzymes in Industry by Wolfgang Aehle, Wiley-VCH.
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Cdurse Code. _ZOBT3093 Course Name: Agrlbusmess and Entrepreneurshlp
L-T-P-S: 3-0-0-0 Credits: 3 Prerequisite: 22BT2108

Course Rationale: A course in Agribusiness and Entrepreneurship provides a strong
rationale for employability, skill development, and entrepreneurship by preparing
students to navigate the dynamic landscape of the agricultural industry, create innovative
solutions, and drive economic growth through agricultural ventures. Graduates are well-
equipped to pursue careers in agribusiness management, agricultural startups, and
agricultural value chain development. -

Course Objective: A course in Agribusiness and Entrepreneurship offers a strong
rationale concerning employability, skill development, and entrepreneurship, as it equips
students with the knowledge and practical skills necessary to navigate the complexities
of the agricultural industry while fostering innovation and business development.
Agribusiness involves the application of business principles to agriculture, and
entrepreneurship in this context focuses on creating and managing agricultural
enterprises.

Mapping of Course outcomes (CO) with program outcomes (PO):

CO No Course Outcomes Mall,) (I), . Lt
Apply entrepreneurship principles to | PO3,
co1 agribusiness challenges. PO5&PS0O1 3
Apply sustainable farming practices in | PO2, PO3,
Coz agribusiness ventures. PO5&PS02 3
. . P02,
Apply emerging technologies to enhance
Co3 agribusiness operations. PO3&PSO1, 3
PS0O2
Apply business planning and financing to ig:'Po&
CO4 hus ) 3
. agribusiness ventures. PO6&PSO1
Syllabus

Principles of Entrepreneurship and Opportunity Recognition in Agribusiness:
Introduction to entrepreneurship principles; identifying opportunities in the
agribusiness sector; evaluating market demand for agricultural products and services;
conducting market research and analysis.

Business planning and Financing in Agribusiness: Developing a business plan for an
agribusiness venture; financial management and accounting principles for agribusiness;
sources of financing for agribusiness ventures; financial risk management and mitigation
in agribusiness."
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Sustamable Agrlculture Practices i in Agribusiness: Pr1nc1p1es of sustainable agrlculture
sustainable farming practices and technologies; environmental impact assessment and
mitigation in agribusiness; sustainable supply chain management for agribusiness.

Emerging Technologies in Agribusiness: Overview of emerging technologies in
agriculture; precision agriculture and the use of data analytics in agribusiness; drones
arid robotics in agriculture; applications of biotechnology in agriculture and agribusiness.

Textbooks:

1. Biocatalysis: Fundamentals & Applications by Andreas Sebastian Bommarius,
Bettina R. Riebel, VCH.
2. Biotransformations in Organic Chemistry by Kurt Faber, Springer Berlin.

Reference books:

1. Enzymes by Palmer,
2. Enzymes in Industry by Wolfgang Aehle, Wiley-VCH.
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Course Code-20BT3094 Course Name: Molecular Breedmg in Field Crops

L-T-P-S: 3-0-0-0 Credits: 3 Prerequisite: 22BT2108

Course Rationale: a course in Molecular Breeding in Field Crops provides a strong
rationale for employability and skill development by preparing students to contribute to
the development of genetically improved crop varieties. Graduates are well-equipped to
work in research institutions, agricultural companies, and organizations focused on
advancing crop production and sustainability through molecular techniques.

Course Objective: The course objectives of a Molecular Breeding in Field Crops program
aim to provide students with a comprehensive understanding of the principles,
methodologies, and applications of molecular techniques in crop breeding. =

Mapping of Course outcomes (CO) with program outcomes (PO):

CO No Course Outcomes Malg) (I)’ o BTL
Understand and apply knowledge of genome

o1 organization PO1 3
Understand and apply knowledge on

Co 2 molecular markers and assessment of genetic PO1 3
diversity
Understand and apply knowledge on mapping

Co3 field crop populations PO1 3

i Apply different molecular methods to PO3 |
Co4 genotyping PSO2 3

Syllabus: Genome Organization: Organellar genome and Nuclear Genome: Unique
sequences, Repeat DNA sequences, Classification of Repeat DNA (Tandem repeats,
Interspersed repeats, Micro-satellites, Mini-satellites, midi-satellites, VNTRs) The
dynamic genome: Polymorphisms and Sources of Genetic variation. Overview of Genetic
Markers: Phenotypic Markers, Biochemical markers, DNA based markers Molecular
marker and DNA fingerprinting techniques:Concepts, classification, and methodologies:
Hybridization based markers (viz. Restriction Fragment Length Polymorphism,
Oligonucleotide fingerprinting), PCR based markers (viz. DNA Amplification
Fingerprinting, Arbitrarily Primed PCR, Randomly Amplified Polymorphic DNA, SSRs,
STMS, SCARs, Inter-SSRs, Multiple Arbitrary Amplicon Profiling, Amplified Fragment
Length Polymorphism, Selectively Amplified Microsatellite Polymorphic Loci, Inter
retrotransposon amplified polymorphism, retrotransposon-microsatellite amplified
polymorphism, Diversity Array Technology (DArTs), SNPs and SNP based assays for
highthroughput genotyping, EST based markers, Sequencing by Hybridization (SBH).

Molecular Markers and Assessment of genetic diversity: Principles of Numerical
taxonomy, binary matrix to pheneticdendograms, Structure analysis, Case Studies and

examples Molecular Marléeri for genome mapplng Principles of Genetics: Laws of
ea
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1nher1tance Linkage and crossmg over, Recombmatlon analy31s Genotyping, Concepts
for Genetic mapping, Construction of genetic linkage maps for gene and QTL mapping,
positional cloning for gene identification, Introduction to

linkage mapping software packages and interfaces. Breeding by design: Marker Assisted
Selection (MAS), gene introgression and pyramiding, BSAGenotyping for Physical
mapping:Fingerprinting for BAC assembly.Types of Mapping populations in field crops:
F2 populations, RILs (recombinant inbred lines), Backcross lines, NILS (Near Isogenic
Lines), HIF (Heterogenous Inbred Families), AlLs (Advanced Intercross Lines)."

Text books:

1. Biocatalysis: Fundamentals & Applications by Andreas Sebastian Bommarius ,
Bettina R. Riebel, VCH.
" 2. Biotransformations in Organic Chemistry by Kurt Faber, Springer Berlin. ’

Reference books:

1. Enzymes by Palmer,
2. Enzymes in Industry by Wolfgang Aehle, Wiley-VCH.
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Course Code 20BT3 095 Course Name: Iniroductlon to Plant Breedmg

L-T-P-S: 3-0-0-0 Credits: 3 Prerequisite: 22BT2108

Course Rationale: a course in Introduction to Plant Breeding provides a strong rationale
for employability and skill development by preparing students to contribute to the
development of improved crop varieties and address challenges in agriculture. Graduates
are well-equipped to work in plant breeding research, agricultural companies, and
organizations focused on improving global food production and sustainability.

Course Objective: The course objectives of an Introduction to Plant Breeding program
aim to provide students with foundational knowledge and skills to understand the
principles, techniques, and significance of plant breeding in agriculture.

Mapping of Course outcomes (CO) with program outcomes (P0):

CO No Course Outcomes Mal?g Ed S
. Plant breeding, Genetic variation and

Co1 breeding strategy and selection PO1 - 2
Pollination mechanisms and strategies,

Co2 Strategies for getting the increased yield P01 3
Hybridization and hybrid breeding,

COo 3 Traditional and molecular breeding PO1 3
approaches
Seed production techniques and regulations,
Seed testing and quality control measures, PO3

Co4 Breeding for improved yield and nutritional PSO2 3
enhancement

Syllabus

History and importance of plant breeding, Objectives and goals of plant breeding,
Overview of plant breeding methods and techniques, Basic principles of plant genetics,
Mendelian inheritance and genetic variation, Molecular genetics and genomics in plant
breeding, Introduction to DNA markers and marker-assisted selection, Genetic variation
and gene action, Breeding value and selection methods, Genotype-by-environment
interactions.

Reproductive biology of plants, Pollination mechanisms and strategies, Cross-pollination
vs. self-pollination, Techniques for controlled pollination, Strategies for getting the
increased yield

Hybridization and hybrid breeding, Population improvement and recurrent selection,
Mutation breeding and polyploidy breeding, Genetic engineering and genetically
modified organisms (GMOs), Data analysis and interpretation of breeding experiments,
Genomic selection and high-throughput phenotyping, Climate change and its impact on

Konefu Lakshm:;*‘t“ Edu wm"ﬂ
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breedlng strategles Integratlon of traditional and molecular breedlng approaches

Seed production techniques and regulations, Seed testing and quality control measures,
Seed certification and varietal release procedures, Breeding for disease resistance,
Breeding for abiotic stress tolerance (e.g, drought, heat), Breeding for improved yield
and quality traits, Breeding for nutritional enhancement, Ethical considerations,in plant
breeding

Text books:

3. Biocatalysis: Fundamentals & Applications by Andreas Sebastian Bommarius, Bettina
R. Riebel], VCH.

2. Biotransformations in Organic Chemistry by Kurt Faber, Springer Berlin.
Reference books:

1. Enzymes by Palmer, 2. Enzymes in Industfy by Wolfgang Aehle, Wiley-VCH.
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Course Name: Agrlculture informatics

Course"code 20BT3096
L-T-P-S: 3-0-0-0 Credits: 3 Prerequisite: 22BT2108

Course Rationale: A course in Agriculturé Informatics provides a strong rationale for
employability and skill development by preparing students to leverage information
technology for sustainable and efficient agricultural practices. Graduates are well-
equipped to contribute to the adoption of technology in agriculture, enhance
productivity, and drive innovation in the industry.

Course Objective: The course objectives of an Agriculture Informatics program aim to
provide students with a comprehensive understanding of the principles, techniques, and
applications of information technology in agriculture.

Mapping of Course outcomes (CO) with program outcomes (PO):

CO No Course Qutcomes Malg)(])) £d Dk
Introduction to Agricultural Informatics, Data

Co1 Collection and Analysis PO1 2
Applications of MS Officé for document
creation, editing, Data  presentation,
interpretation and graph creation, statistical

Co2 analysis, mathematical expressions, Database, PO1 3
concepts and types, uses of DBMS in
Agriculture P
Computer Models for understanding plant

Co3 processes PO1 3
Geospatial technology for generating valuable

Co 4 agri-information. Decision support systems,| P03, 3
concepts PS02

Syllabus

An overview of the field, its significance, and the role of information technology in
agriculture, Techniques for collecting and analyzing agricultural data, including sensor
technologies, remote sensing, and statistical analysis Integration of informatics with
agronomy, crop science, soil science, and other agricultural disciplines.Applying big data
analytics techniques to extract valuable insights from large-scale agricultural datasets,
Design and development of decision support systems to assist farmers and stakeholders
in making informed decisions.Introduction to various information systems=used in
agriculture, such as farm management systems, geographic information systems (GIS),
and decision support systems, Application of informatics and technology for precision
agriculture, including topics like yield.
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Text books:

1. Biocatalysis: Fundamentals & Applications by Andreas Sebastian Bommarius ,
Bettina R. Riebel, VCH.
2. Biotransformation in Organic Chemistry by Kurt Faber, Springer Berlin.

Reference books:

1. Enzymes by Palmer, 2. Enzymes in Industry by Wolfgang Aehle, Wiley-VCH.
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Course Code 22BT51A2 Course Name Enzyme Technology
L-T-P-S: 3-0-0-0 Credits: 3 Prerequisite: NIL

Course Rationale: An enzyme technology course provides students with a unique blend
of scientific knowledge, practical skills, and problem-solving abilities that are highly
sought after in today's job market. It prepares them for a diverse range of careers, fosters
innovation, and contributes to the growth of industries with a focus on sustainability and
efficiency.

Course Objective: The objective of enzyme technology is to leverage the remarkable
properties of enzymes to revolutionize industrial processes, making them more efficient,
environmentally friendly, and economically viable. This field holds significant potential
for addressing global challenges and contributing to sustainable development.

CO# Course Outcome (CO) | po | pso | BTL

Use various purification methods for purification of | PO1, | PSOL 3

enzymes |

co1

Apply different kinetic methods for enzyme -substrate l
reaction.

0}/ PO1 | PSO1 2

Use various models for identification of enzyme-

COo3 j
substrate mechanism.

PO1 | PSO1 2

CO4 Apply principles of mass transfer in immobilized | PO1, PSO1 3
systems. ; PO3

Syllabus: Introduction to enzyme technology: Source of enzymes; Production,
isolation and purification of enzymes; Characterization in terms of pH, temperature, ionic
strength, substrate and product tolerance, effects of metal ions etc.; Various production
methods for commercial enzymes; Large scale production of enzymes. Production of
recombinant proteins (Insulin, Interleukin, Interferon); important commercial enzymes;
Amylases; Proteases; Lipases; Cellulases. Enzyme Kinetics: Michaelis-Menten equation,
alterations and significance. General mechanisms of enzyme regulation, Types of
inhibition; Irreversible inhibition (proteases), Reversible (glutamine synthase &
phosphorylase), competitive inhibition, Non & Un-competitive, mixed inhibition, and
substrate & product.inhibition; Allosteric enzymes, qualitative description of concerted
& sequential models for allosteric enzymes. Allo-steric regulation of enzymes;
Deactivation Kkinetics. Feed back inhibition and feed forward stimulation. Half site
reactivity, Flipflop mechanism, positive and negative co-operativity with special
reference to aspartate transcarbamoylase. Protein-ligand binding measurement, analysis
of binding isotherms, Hill and Scatchard- plots. Enzyme Engineering: Enzymes as
biological catalysts; Active site, Functional group, Enzyme substrate complex, Cofactors;
Acidbase catalysis, covalent catalysis, proximity, orientation effect. Strain & distortion
theory. Chemical modification of active site groups. Random and rational approach of
protein engineering; Directed evolution and its applications in the field of biocatalysis;
various approaches of creating variant enzyme molecules; Site directed mutagenesis of
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enzymes Mechamsm of action of chymotrypsm, lysozyme, carboxypeptldase and alcohol
dehydrogenase. Enzyme immobilization and applications: Introduction to enzyme
immobilization; various immobilization methods; physical and chemical techniques for
enzyme immobilization - adsorption; Matrix entrapment, encapsulation; Cross-linking;
Covalent binding; Medical and analytical applications of immobilized enzymes; Design of
enzyme electrode & their application in clinical diagnostics. Role of enzymes in
recombinant DNA technology; Enzymes for diagnostic and analytical purposes. Use of
enzymes in analysis-types of sensing-gadgetry and methods. Case studies on application
- chiral conversion, esterification. Mass transfer effects in immobilized systems:
Analysis of Film and Pore Diffusion Effects on kinetics of Inmobilized Enzyme Reactions;
Calculations of diffusional resistances and Thiele’s modulus; Multi step immobilized
enzyme systems; Solutions of numerical problems; Application and future of immobilized
enzyme technology. Concentration gradients and Reaction rates in solid catalysts;
Internal mass transfer and reaction; Steady state Shell Mass balance; Formulation of
dimensionless groups and calculation of Effectiveness factors.

Recommended Textbooks;

1. Nelson and Cox, Principles of Biochemistry, 4th Edition, W. H. Freeman, 2004.

2.]. Rehm and G. Reed, Enzyme Technology, Vol. 7a, VCH-Verlag.

3. Trevor Palmer: ENZYMES - Biochemistry, Biotechnology, Clinical chemistry. Horwood
Publishing Ltd. Affiliated East - West Press Pvt. Ltd. New Delhi.

Reference Text Books:
1. Biotol Series (This series has many volumes pertaining to different subjects including
white, red, blue and green biotechnology).
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L-T-P-S: 3-0-0-0 Credits: 3 Prerequisite: NIL

Course Rationale: A course in medical biotechnology offers a compelling rationale for
employability by providing students with the specialized knowledge and skills needed to
contribute to advancements in healthcare, pharmaceuticals, diagnostics, and research.
The intersection of biology, technology, and medicine positions graduates to play a
crucial role in addressing healthcare challenges and improving patient outcomes.

Course Objective: The course objectives of medical biotechnology are designed to
prepare students for careers at the intersection of biology, technology, and medicine.
Graduates of such programs are equipped to contribute to advancements in healthcare
by developing new medical products, therapies, and diagnostics, and by applying
biotechnological principles to address medical challenges.

CO# Course Outcome (CO) PO | PSO | BTL
co1l Qnderstand the significance of biotechnology in medical | PO1, PSO1 | 2
field PO3
CO2 Undeljsta.rld the therapeutic methodologies against | POS, PSO1 9
genetic disorders P09
E Understand and identify_ otential stem cell—mpog’ [
co3 . . . PO8, | PSO1*| 2
technologies for medical application PO9 |
.A ly the biotechn- logical tools in "m”dic 1 diagnosis PO3, )
co4 | “PPY Q0B (0015 I TECice 'Clag PO8, | PSO2 | 3
and analyze the outcomes POY

Introduction to medical technology
Introduction and applications of medical Biotechnology. Artificial organs— Methods and
production principles. Production of Biotherapeutics: Therapeutic proteins (interferons,
cytokinins, insulin), vaccine, antibodies (polyclonal and monoclonal) etc.

Gene transfer technology

Gene therapy; Intracellular barriers to gene delivery; Overview of inherited and acquired
diseases for gene therapy, Retro and adeno virus mediated gene transfer. Liposome and
nanoparticles mediated gene delivery Cellular therapy, Ethics in gene therapy.

Stem cell technology

Stem cells: definition, properties and potency of stem cells; Stem cell niches; C€ll cycles
regulators in stem cells, embryonic and adult stem cells; Concept of tissue engineering;
Scaffolds: properties, type and role; Growth factors and signaling cascade (BMP, Nodal,
Wnt, Notch and Retenoid signaling); Clinical applications; Ethical issues.

Medical diagnosis

Biochemical diagnostics: inborn errors of metabolism, haemoglobinopathies,
mucopolysaccharidoses, lipidoses, and glycogen storage disorders. Immunodiagnostic
techniques: ELISA, RIA, Western blot and immunohistochemistry. PCR and Array based
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dlagnostlc techmques DNA sequencmg and dlagn051s Dlagnostlc 1mag1ng CT, MR], PET
Ethics in Molecular Diagnosis

Recommended text books (Latest Edition);

1. F.C. Hay, 0.M.R. Westwood, Practical Immunology, 4th Edition-, Blackwell Publishing,
2002

2. Pratibha Nallari, V. Venugopal Rao; Medical Biotechnology, oxford University press,
2010.

Reference text books:

1. James W. Goding , Monoclonal antibodies; Principles and Practice , 3rd Edition ,
Academic Press 1996.

2. George Patrinos and Wilhelm Ansorage, Molecular Diagnostics, 1st Edition, Academic
Press, 2005.
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Course Code 22BT51A4 Course Name: Stem cell Technology

L-T-P-S: 3-0-0-0 Credits: 3 Prerequisite: NIL

Course Rationale: A course in stem cell technology offers a compelling rationale for
employability by providing students with specialized knowledge and skills that are
essential for contributing to advancements in regenerative medicine, biotechnology, and
research. The potential of stem cell technology to transform healthcare and address
medical challenges makes graduates valuable assets in multiple sectors, driving
innovation and improving patient outcomes.

Course Objective: The course objectives of a stem cell technology program aim to
provide students with a solid foundation in stem cell biology, research techniques, clinical
applications, and ethical considerations. Graduates of such programs are well-equipped
to contribute to advancements in regenerative medicine, biotechnology, and scientific
research related to stem cells.

-

i' CO# | | Course Outcome (CO) PO | PSO | BTL
| co1 Acquire the knowledge of stem cell technology P02 | PSO1 2
. !
[ . . .« -
co2 Und'ersta-nd stem cell characterization and tissue P02 | PSO1 7
engineering

' co3 [Mlustrate Var.ious strategies involvod in regulation and PO3 PSO1 2
stem cell ethics.

Apply various principles involved in stem cell

CO4 _
therapies.

PO1 | PSO1 3

Introduction

What are stem cells, types, origin and nature of stem cells? Characteristic features,
pluripotent stem cells and its types, Molecular basis of pluripotency. Cell surface inarkers
of stem cells. Embryonic stem cells, factors requirements for maintain stem cells.
Differences between human and mouse stem cells. Development of epithelial stem cell
concept. Stem cell niches.Stem cell characterization: Cell cycle regulation in stem cell.
Mechanism of stem cell renewal, Changes of phenotypic characters, Characterization of
human embryonic stem cells, Isolation and maintenance of Stem cell. Genetic
manipulation of Embryonic Stem cell, homologous recombination of stem cells. Surface
antigenic markers, lineage marking, Genomic reprogramming. Microarray analysis of
stem cells & differentiation. Zebra fish and Stem cell research.Tissue engineering:
Neural stem cells and applications in neurodegenerative diseases, Treatment of heart
diseases, diabetes, burns & skin ulcers, muscular dystrophy, regeneration of epidermis,
orthopedic applications. Embryonic applications in tissue engineering. Novel sources of
multipotent stem cells. Adult stem cells, Stem cell gene therapy.Regulations and Ethics:
Ethics of human cell research-immortal cells and moral selves, Ethical considerations,
stem cell based therapies. FDA products and preclinical regulatory considerations. Patent
advocacy, Science policies, ethics in stem cell research, primordial germ cells and germ
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cell development eplgenetlcs and reprogrammmg in stem cell blology, norms in clean
room.

=

Books recommended:

1. Rober Lanza, Essentials of Stem cell biology, Elsevier academic press, 2009

2, Joseph D. Bronzino Tissue engineering and artificial organs, Biomedical engineering
hand book. volume -2, 3rd edition, CRC press, Taylor & Francis publications, 2006
Reference book:

1. Daniel R. Marshak, Stem Cell Biology, Johns Hopkins University and Cambrex

Corp.; Richard L. Gardner, University of Oxford; David Gottlieb, Washington University, St.
Louis, 2001.

2. George Patrinos and Wilhelm Ansorage, Molecular Diagnostics, 1st Edition , Academic

Press, 2005. \
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éaur;é nge_EZB?S_lAE _  Course Name: Molecular Modelling and Drﬁgﬁ

Design
L-T-P-S: 3-0-0-0 Credits: 3 Prerequisite: NIL

Course Rationale: A course in molecular modelling and drug design provides a
compelling rationale for employability by equipping students with specialized
computational skills that are essential for drug discovery, development, and research.
Graduates are well-prepared to contribute to the creation of innovative therapies and
solutions for medical challenges.

Course Objective: The course objectives of a molecular modelling and drug design
program aim to prepare students for careers in pharmaceutical research, biotechnology,
and computational chemistry. Graduates with expertise in these areas are well-equipped
to contribute to drug discovery projects, optimize drug candidates, and utilize
computational tools to advance medical science and innovation.

CO# Course Outcome (CO) i PO PSO | BTL
' Apply the k_nowledge of drug discovery methods and | PO2,
co1 || . : . : PSO1 | 3
introduction to molecular modeling and simulation PO3
: Apply the knowledge of Protein function and structural | PO2,,
Co2 iy ) pPsOz2 | 3
prediction by computer-based modeling PO5
Co3 Apply the knowledge of bimolecular interactions PO3, PSO1 3
PO5
CO4 Al?ply the rolej of modeling and drug design methods | PO3, PSO?2 3
with case studies PO5

INTRODUCTION TO MOLECULAR MODELING AND DRUG DESIGN: Dfug- Definition,
history and types; Overview of drug discoyery and development I; Methodologies and
strategies in molecular modelling and Drug Design - Structure and ligand-based drug
design; Drug targets in Diseases - Enzymes and Receptors; Phases of Computer aided
drug design (Target and Lead Discovery); Biomolecular interactions; Importance of
Molecular Modelling and Drug Design in novel Drug discoveryDiagnostics.

PREDICTION AND STRUCTURAL ANALYSIS OF MACROMOLECULES : Macromolecular
structure databases - Protein Data bank, structural classification of protein; Bioanalytical
methods to determine protein structure - X Ray diffractions, NMR and Cryo-electron
methods; Protein Structure and Function-Hierarchy of protein structures, Concept of
Protein Folding, Interactions Forces; Protein structure prediction - Concept of protein
modelling, structure validation methods; Optimization of protein structure - Preparation
and Refinement methods; Introduction to Transmembrane Proteins - Structure, function
and prediction; Mutational Effects on protein structure - Calculation of free energy,
Prediction of deleterious mutations

BIOMOLECULAR INTERACTIONS AND DRUG DISCOVERY METHODS: Small Molecule
Analysis - Structurﬂna;r&alysis, Physico-Chemical analysis, prediction of ADMET properties
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and blologlcal act1v1ty Introductlon to chemical pharmacophore Principles of
biomolecular interactions - Molecular Docking, Molecular Dynamics simulations, ranking
and scoring; Concepts of Virtual screening in drug discovery; Introduction to Quantitative
structure activity relationships in drug desi?gn.

APPLICATIONS AND ADVANCEMENTS IN MOLECULAR MODELING: Drug Target
prediction - methods and applications; Introduction to Biological Networks - protein-
protein Interaction analysis; Fundamentals of network pharmacology; Principles of
Pharmacogenetics; Sequence analysis of biomolecules - Prediction of Protein Parameters,
Secondary structure, Hydrophobicity, trafficking, phosphorylation, Disordered regions;
Advancements in Molecular modelling and drug design - New technologies and
innovations in drug design; Application of Computer aided drug design with real world
examples

Textbooks: :
1. Molecular modeling basic principles and applications ~Hans-Dieter Holtje and
Gerd Folkera, Wiley. 2003.
2. Molecular modeling of proteins. By Andreas Kukol, Humana Press, 2008.

Reference books:
1. Molecular Modelling Principles and Applications. A. R. Leach, Longman,1996
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Course Code- 22BT5 1B2 Course Name: Bloreactor Operatlons

L-T-P-S: 3-0-0-0 Credits: 3 Prerequisite: NIL

Course Rationale: A course in bioreactor operations provides a compelling rationale for
employability by equipping students with specialized skills in bioprocess development,
biopharmaceutical production, environmental applications, and more. Graduates are
well-prepared to contribute to diverse industries, drive innovation, and address global
challenges through biotechnological solutions.

Course Objective: The course objectives of a bioreactor operations program aim to
prepare students for careers in bioprocessing, biopharmaceutical production, and related
industries. Graduates are equipped with the practical skills and theoretical knowledge
needed to operate bioreactors, optimize processes, and contribute to the efficient and

safe production of various bio products. -
co# Course Outcome (CO) PO ' PSO ‘ BTL ‘
Co1 Acquirewtil:knowledge of bioreactor design, scale up PSO1 | E
P0O1,PO3
- and scale down processes. | .
co2 Understand the basic operation of various bioreactors k PS0O2 9 '
' used in the animal and plant cells. POL,PO3
Co3 Understand the various facilities required for designing PSO1 9
of bioreactor. PO1,PO3
CO4 Apply principles of various heat and mass transfer | PSO2 3
principles on designing of bioreactor PO1,P03

Syllabus:
Introduction to bioreactor design: Introduction; General design information; Material
and energy balance calculations; Process Flow, Scale up and scale down processes:
Scale up and scale down issues: Effect of scale on oxygenation, mixing, sterilization, pH,
temperature, inoculum development, nutrient availability and supply; Bioreactor scaleup
based on constant power consumption per volume, mixing time, impeller tip speed
(shear), mass transfer coefficients. Scale-up of downstream processes: Adsorption
(LUB method); Chromatography (constant resolution etc); Filtration (constant
resistance etc.); Centrifugation (equivalent times etc.); Extractors (geometry based
rules). Scale-down related aspects. Basic_bioreactor operations: Spectrum of basic
bioreactor operations: immobilized cell system, animal cells, plant cell cultures and waste
management; Enzyme immobilization techniques; Bioconversion using immobilized
enzyme preparation; Bioconversion in batch, Fed-batch and continuous bioreactors;
Mass transfer in immobilized cell/enzyme reactor. Bioreactor facility design: Facility
design aspects; Utility supply aspects; Equipment cleaning aspects; Culture cell banks;
cGMP guidelines; Validation; Safety; Process economics; Case studies. Bioreactor
equipment: Selection of bioprocess equipment (upstream and downstream);
Specifications of bioprocess equipment; Mechanical design of reactors, heat transfer and
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mass transfer equipment; De51gn considerations for maintaining sterility of process
streams and process equipment; Piping and instrumentation; Materials of construction
for bioprocess plants.
Recommended Textbook:
1. Roger Harrison et al, (2003), Bioseparations Science and Engineering, Oxford
University Press.
2. Michael Shuler and Fikret Kargi, (2002), Bioprocess Engineering: Basic Concepts, 2nd
Edition, Prentice Hall, Englewood Cliffs, NJ.
3. Michael R. Ladisch, (2001), Bioseparations Engineering: Principles, Practice and
Economics, 1st Edition, Wiley.
4. M. V. Joshi and V.V.Mahajani,, (2000). Process Equipment Design, 3rd Edition,
Macmillan India Ltd
5. Robert H. Perry and Don W. Green (eds.), (1997), Perry's Chemical Engineers'
Handbook, 7th Edition, McGraw Hill Book Co.
6. Max S. Peters and Klaus, D. Timmerhaus, (1991). Plant Design and Economics for
Chemical Engineers, 4th Edition, McGrawHill Book Co.
7.7. Bailey and D.Ollis, (1986}, Biochemical Engineering Fundamentals; McGraw Hill. 8.
Relevant articles from Bioprocess Journals.
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Course Code-22BT51B3

Course Name: Bio mining
L-T-P-S: 3-0-0-0 Credits: 3 Prerequisite: NIL

Course Rationale: A course in bio mining provides a strong rationale for employability by
equipping students with specialized skills in resource extraction, biotechnology, and
environmental sustainability. Graduates are well-prepared to contribute to the advancement
of bio mining technologies, address environmental challenges, and provide innovative
solutions to the mining and biotechnology industries.

-

Course Objective: The course objectives of a biomining program aim to prepare students
for careers in resource extraction, environmental management, and biotechnology.
Graduates with expertise in biomining are well-equipped to contribute to sustainable mining
practices, environmental remediation effortsyand innovative biotechnological solutions.

| co# Course Outcome (CO) PO PSO | BTL

' co1 To provide basic concept and history of biomining_ PO1 PSO1 5

} highlighting the microorganisms and reactors

o2 Understand the concept and application of PO2 PSO2 5

microorganisms in biomining of base metal sulphides

Understand the concept and application of | PO1,P02 | PSO1
CO3 | microorganisms in biomining of nuclear and precious 2

metals

o4 Understand the role of microorganisms*in- pollution | PO1,P0O2 | PSO2 .

control and bioremediation -

Syllabus:

Basic concept and introduction to bioleaching: History of bioleaching, biogenesis of
metals and minerals, microorganisms in biohydrometallurgy, reactor bioleaching and
de{/elopments in bioleaching of concentrates, bioleaching mechanisms, bacterial attachment
to minerals, metal toxicity in leaching bacteria, development of metal-tolerant
Acidithiobacillus ferrooxidans.

Bioleaching of base metal sulfides: Biohydrometallurgy of copper - general principles,
mechanisms and microorganisms, biohydrometallurgy of copper - dump and heap leaching,

biohydrometallurgy of copper - modern developments, bioleaching of nickel from sulfides
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and laterltes heap bléleachlng technology for nlckel bloleachlng of zinc sulfide ores and
concentrates.

Bioleaching of nuclear and precious metals: Biohydrometallurgy of uranium,
Microorganisms and mechanisms, - Dump, heap and insitu leaching, industrial aspects and
remediation, biotechnology for gold - biogenesis, microorganisms and gold
nanobiotechnology, biooxidation of refractory sulfidic concentrates, recent devel;)pments,
bioprocessing of industrial wastes

Microbiological aspects of environmental pollution and control: Acid mine drainage -
mechanisms and control, bioremediation technologies in mining, industrial aspects and in
situ remediation experimental determination of acid mine drainage, bioremediation using
Sulfate - Reducing - Bacteria - Copper, iron, zinc and arsenic.

Recommended textbooks:
1. Mitchell, M., 1998, an Introduction to Genetic Algorithms, Prentice-Hall.
2.Lau C, (Ed), 1992, Neural Networks, IEEE Press.

Reference textbooks:
.1. Freeman, ]. and Skapura, D., 1991 Neural Networks: Algorithms, Applications and
Programming Techniques, Addison-Wesley. Klir, G.J. and Folger, T.A., 1988, Fuzzy
Sets, Uncertainty, and Information, PHI
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Course Code-22BT51B4 T —

|
——Em ===

“Course Name: Bioprocess Validation and cGMP
L-T-P-S: 3-0-0-0 Credits: 3 Prerequisite: NIL

Course Rationale: A course in bioprocess validation and ¢cGMP provides a strong rationale
for employability by equipping students with specialized knowledge and skills that are
crucial for ensuring product quality, regulatory compliance, and patient safety in the
biopharmaceutical and related industries. Graduates are well-prepared to contribute to the
production of safe and effective biopharmaceutical products while adhering to strict
regulatory standards.

Course Objective: The course objectives of a Bioprocess Validation and cGMP program aim
to prepare students for careers in roles related to product quality, regulatory compliance,
and validation in the biopharmaceutical, biotechnology, and related industries. Graduates
are equipped with the skills and knowledge necessary to contribute to the production of safe,
effective, and compliant biopharmaceutical products while upholding ethical and
professional standards.

-

| co# Course Outcome (CO) PO PSO | BTL

co1 Remembering the basics of bioprocess validation and | POl PSO1
its importance. ' |

Co2 Understand the con_cépt of quality assurance and SOPs PO2 PS02 9 )

for various bioprocess systems.

- co3 Understand the _f)rinciples of Good Manufactﬁring PO2 PSO1 9

3 Practices and their importance in bioprocess.

Apply the bioprocess validation and ¢cGMP principles in P04 PS02 |

| CO4 | clinical research based studies and protocol 3
development.

Syllabus:

Bioprocess Validations

Definition of Calibration, Qualification and Validation-Scope, frequency and importance,
Difference between calibration and validation, Calibration of weights and measures,
Advantage of Validation, Scope of Validation, Organization for Validation, Validation Master
plan, Types of Validation, Streamlining of Qualification & Validation process, Validation

Master Plan.
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Quality Assurance

Quality Assurance, Quality control, Quality management, Responsibilities of quality
management in laboratories, Development of quality records, Deviations of quality product
process, Good laboratory practices, Responsibilities in GLP, Computational processes in GLP.
Standard Operating Procedures - SOP of immunological industries, SOP of tissue culture,
Deviations of SOP, Revision occurrence in SOP, Authorized control of SOP, Guidelines and
regulation of FDA and ICH for GLP.

Good Manufacturing Practices cGMP guidelines according to schedule M, USFDA (inclusive
of CDER and CBER), Pharmaceutical Inspection Convention(PIC), WHO and EMEA covering:
Oréanization and personnel responsibilities, training, hygiene and personal records, drug
industry location, design, construction and plant lay out, maintenance, sanitation,
environmental control, utilities and maintenance of sterile areas, Control of contamination,
Good Warehousing Practice

Clinical research

Introduction and importance of clinical research, Drug development and phases of clinical
trials: Designing clinical trials, Protocol designing, Ethical, safety and regulatory issues in
clinical research, Drug regulatory concepts and accrediting agencies of the world (USFDA,
TGA, ICH, WHO, ISO etc.), ICH-GCP Guidelines, Informed consent process, Role of CRC and
CRA in clinical trials, Standard operating procedures, Guidelines to undertake clinical trials
in India.

Recommended Textbooks:
1. P. P. Sharma,How to Practice GMP’s
2. ICH Guidelines - USFDA Hand book

Reference textbook:
1.]. Seiler,Good Laboratory Practices
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Course Code-22BT52C2

Course Name: Biopr(;:e;s Technology— |

L-T-P-S: 3-0-0-0 Credits: 3 Prerequisite: NIL

Course Rationale: A course in bioprocess technology provides a compelling rationale for
employability by preparing students with specialized skills and knowledge that are
applicable to a wide range of industries. Graduates are well-equipped to contribute to
biopharmaceutical production, food and beverage processing, environmental applications,
and other biotechnology-related fields.

Course Objective: The course objectives of a bioprocess technology program aim to prepare
students for careers in biopharmaceuticals, biotechnology, food production, and
environmental applications. Graduates are equipped with the skills and knowledge
necessary to contribute to the development, optimization, and efficient operation of
bioprocesses while adhering to ethical, regulatory, and quality standards.

Mapping of Course outcomes (CO) with program outcomes (PO):

CONo CO Outcome POs/PEOs BTL Level
CO01 | Remembering the basics of bioreactor PO1 1
operational modes and microbial growth
kinetics.
CO2 | Understand the reactor consideration and PO3 2

kinetics of immobilized enzyme systems.

CO3 | Understand the concept of mass transfer P05 2
coefficient and bioreactor scale up process.

C04 | Apply the principles of bioprocess for the | PO3/PSO1 3
design consideration of different recombinant ;
based cultivation systems.

Syllabus: Operational modes and Kkinetics of microbial growth: Batch, continuous and
Fed batch cultivation, Cell recycle cultivation, Simple unstructured models for microbial
growth, Monod model, growth of filamentous organisms, product formation kinetics
Bioreactor consideration in enzyme systems : Analysis of film and pore diffusion effects
on kinetics of immobilized enzyme reactions, formulation of dimensionless groups and
calculation of effectiveness factors. Design of immobilized enzyme reactors - packed bed,
fluidized bed and membrane reactors Bioreactor scale - up: Regime analysis of bioreactor
processes, oxygen mass transfer in bioreactors - microbial oxygen demands; methods for
the determination of mass transfer coefficients; mass transfer correlations. Scale up criteria
for bioreactors based on oxygen transfer, power consumption and impeller tip speed.
Recombinant cell cultivation : Different host vector system for recombinant cell
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cultivation strategies and advantages, Animal cell cultivation, plant cell cultivation, Insect
cell cultivation; High cell density cultivation, process strategies, reactor considerations in the
above system

Recommended Textbooks:

1. Industrial Microbiology & Biotechnology by Arnold L. demain & Julian E. Davis. (2004)
ASM Press. ==

2. Fermentation Microbiology & Biotechnology by Emt.el-Mansi & CFA. Bryce (2004). Taylor
& Francis Ltd.

REFERENCE BOOKS:

3. Principles of fermentation technology by P.F. Stanbury, A. Whitaker & S.]J. Hall(1997).
Oxford.

4. The Bacterial Vol. Ill by Gungalus, I.C. and stainer. RY. (Eds.) Academic press. New York.
5. Bacterial physiology and metabolism by Sala Teh JR - Academic press, New York..

6. Chemical Engineering by J.M. Coulson and ].F. Richardson (1984) Pergamon Press.
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Coﬁ;‘ge:Co_dé-‘éZBTFSHZLtB_- - Course Name: En;ironiilentél Bi_oE(;,chl_i(;lo
L-T-P-S: 3-0-0-0 Credits: 3 Prerequisite: NIL

Course Rationale: A course in environmental biotechnology provides a strong rationale for
employability and skill development by preparing students to address critical environmental
issues using biotechnological methods. Graduates are well-equipped to contribute to
sustainable practices, innovative solutions, and environmental stewardship in various
industries and sectors.

Course Objective: The course objectives of an environmental biotechnology program aim
to prepare students for careers in environmental management, biotechnological innovation,
and sustainable resource utilization. Graduates are equipped with the skills and knowledge
necessary to contribute to addressing pressing environmental challenges and advancing
sustainable practices using biotechnological methods.

Mapping of Course outcomes (CO) with program outcomes (PO):

Mapped
CONO COURSE OUTCOME DESCRIPTION PO/PSO BTL
co1 Outline various environmental pollution problems in the PO1
ecosystem
Nlustrating different biotechnological solution for
co2 . 2 F ) P07
environmental problems in industrial sector
CO 3 Interpreting the application of bio-oxidation and bio leaching PO7,PSO2
process.
CO 4 Summarize the formulation of sustainable process and PO7.PSO2.
product
Syllabus:

Environmental Pollution: Types, Environmental pollution (water, soil, air), Noise &
Thermal pollution, sources, and control. Reduction of environmental impact of industrial
effluents, chemical herbicides and fertilizers. Xenobiotic compounds: Aliphatic, Aromatics,
Polyaromatic Hydrocarbons, Polycyclic aromatic compounds, Pesticides, persistent organic
pollutants, Biomedical waste. Global Environmental problems (Ozone depletion, UV-B,
Greenhouse effect), National policy on environment. Bioremediation: Bioremediation of
surface soil and sludge’s, Bioremediation of subsurface material, In situ technologies, Ex-situ
technologies, Biological Treatment of anaerobic and aerobic; methanogenesis,
methanogenic, acetogenic, and fermentative bacteria- technical process and conditions; Use
of Genetically Engineered Organisms and R-DNA Technology in Bioremediation. Emerging
biotechnological processes in waste - water treatment; Applications include treatment of
municipal and industrial wastewaters (Dairy, Distillery, Pharma and Tannery industries),
Use of Genetically Engineered Organisms and R-DNA Technology and Phytoremediation.
Bio-oxidation & Microbial Leaching: Bio-oxidation - Direct and Indirect Mechanisms -
Bio-oxidation Kinetics; Bacterial oxidation of Sphalerite, Chalcopyrite and Pyrite.; Extraction
of metals from ores; Recovery of metals from solutions , Microbial desulfurization of coal,
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gene cloning - use of genetically altered microorganisms for field biodegradation of
hazardous materials, Bio Mining and Bio-hydrometallurgy application. Eco friendly
Products and Process: Green economy and sustainable future- Bio-fertilizers, Bio control
and Integrated Pest management, Composting, Vermi culture, Bio energy and Bio fuel, Bio
plastics, Biosurfactants Bio piles, Bio venting, Bio enzyme , Bio reactors for bioremediation,
Biotransformation mechanisms, Green syntheSIS of Bio nano particle used in environmental
applications.

Recommended textbooks:

1. T. Srinivas, Environmental Biotechnology, New-Age Publications, New Delhi (2008)

2. Bru E. Rittmann and Perry L.Mc Carty, Environmental Biotechnology: Principles and
Applications, Mc Graw Hill Company (2001).

Reference textbooks:

1. Howard S. Peavy, Donal R. Rowe and George Tchobanoglous, Environmental Engineering,

Mc Graw Hill Company (1985).
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Course -Code:ﬁTSZCLI

Course Name: Ad_;ance_d N;no b_iotechnoiogy
L-T-P-S: 3-0-0-0 Credits: 3 Prerequisite: NIL

Course Rationale: A course in nanobiotechnology provides a compelling rationale for
employability, skill development, and entrepreneurship by preparing students to develop
innovative solutions at the nanoscale for addressing challenges in biotechnology, medicine,
and various industries. Graduates are well-equipped to contribute to groundbreaking
advancements, establish their own ventures, and make a positive impact on society through
nanobiotechnological innovations.

Course Objective: The course objectives of a nano biotechnology program aim to prepare
students for careers in nanotechnology applications within the field of biotechnology.
Graduates are equipped with the skills and knowledge necessary to contribute to innovative
solutions, address complex challenges, and make advancements in areas such as healthcare,
medicine, materials science, and beyond.

Mapping of Course outcomes (CO) with program outcomes (P0): :
Mapped BTL

CONo | Course Outcomes PO

Acquire the knowledge of nanomaterials and their 1

Co1  a o= . PO1
properties in biological systems 4
Understand the underlying principles of synthesis 2

CO2 |and techniques involved in characterization of | PO2
nanomaterials

L Applications of nanomaterials' in medicine and PO3 3
targeted drug delvery

O 4 App.hcatlons of nanomaterials in agriculture and PO3 3
environment

Syllabus:

Introduction to nanobiotechnology: Definition of nanoscale with reference to physics and
bio-systems. Crystal Structure, Unit Cells, Bravais Lattices, Crystallographic Directions,
Crystallographic Planes, Miller Indices, Bragg's Law. Types of Material -Different types of
materials: Metals, Semiconductors, Composite materials, Ceramics, Alloys, Polymers and Bio
Polymer composites. Fundamentals terms in biotechnology, Biological building blocks: Sizes
of building blocks and Nanostructures, nucleic acids, genetic code and protein synthesis,
DNA double nano wires, protein nanoparticles and polypeptide nanowires. Biological
Nanostructures: Bio-mimitics with examples, Bio mineralization, Bio compatible Bio
sensors, Examples of proteins, micelles, vesicles, bilayers, and Multilayer films, application
of bio- nanotechnology: bio nano machines, molecular modeling. Nano materials synthesis
and Characterization: Nano material Synthesis: Top-Down Approach. Physical methods -
Inert gas condensation, aerosol method, Arc discharge, RF-plasma technique, laser ablation,
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by reduction, Solvothermal synthesis, Photochemical synthesis, Electrochemical synthesis,
Sonochemical routes, Solvated metal atom dispersion, Sol- gel technique. Biological
methods- use of bacteria, fungi, actinomycetes for nanoparticle sythesis-magnetotatic
bacteria for natural synthesis of magnetic nano-particle, role of plants in nanoparticle
synthesis. Microscopy-Electon Microscopy,AFM, STM; Lithography-e beam lithography.
Optical absorption spectrometer, UV-Vis-NIR spectrometer, x-ray Diffraction. Medical
Applications: Biomolecular sensing for cancer diagnostics using carbon nanotubes, nano
devices in biomedical applications, nanoscale polymer fabrication for biomedical
application, Nanotechnology in cancer drug therapy: A biocomputational approach.
Introduction to drugs, Classification of drugs, Encapsulation of drugs, Nano drug delivery:
Conventional drug delivery, targeted drug delivery, chemistry of drug delivery, role of
nanotechnology in drug delivery, bionanoimaging, magnetic nanoparticles for MR imaging,
Magnetic hyperthermia in cancer treatment. Agriculture and environmental
applications: Nanoformulations of agrochemicals for applying pesticides and fertilizers for
crop improvement; the application of nanosensors in crop protection for the identification
of diseases and residues of agrochemicals; nanodevices for the genetic engineering of plants;
plant disease diagnostics; animal health, animal breeding, poultry production; and
postharvest management. Nanomembranes- Nanomembranes in Drinking water treatment,
Nanomembranes in Sea desalination, Microfiltration, Nano filtration, Nano filters in drinking
water. Environmental Risks of Nanomaterials: Routes of NMS into the Water environment,
Hazardous effects of NMs on Human and Animal Health, Risk Management.
Recommended text books:
1. Carl.C.Koch, “Nanostructured materials, processing, properties and applications, NFL
publications,2007.
2. Hari Singh Nalwa - Handbook of nanostructured materials and nanotechnology:
Synthesis and processing, ASP,2004.
3. Stephen Elliott & S. R. Elliott The Physics and Chemistry of Solids, John Wiley & Sons,
1998.

Recommended Reference:
1. Charles Kittel, Introduction to Solid State Physics, John Wiley & Sons, 2004
2. Van Vlack, Elements materials science, Addison-Wesley, 1964
3. Zhong Lin Wang, “Characterization of Nanophase Materials”, Wiley-VCH, 2001
4. T.J.Chung, P.M. Anderson, M.KWu and S.Hsieh, “Nanomechanics of materials and
structures, Springer, 2006. -
Jackie Ying. Ed “Nanostructured Materials”, Academic Press, 2001. A small edited
volume with some good articles on some specialized topics such as adsorption in
nanoporous materials
6. R.Haynes, “Optical Microscopy of Materials, International Textbook Company, Glascow,
1984.
7. John ]. Bozzola and Lonnie D. Russel, “Electron Microscopy”, Jones and Bartlett
Publishers Inc., USA, 1999.
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Course Code ZZBT52C6 Course Name Computatlonal programmmg  for Blologlsts
L-T-P-S: 3-0-0-0 Credits: 3 Prerequisite: NIL

Course Rationale: The course "Computational Programming for Biologists" offers a
rationale that revolves around enhancing employability, fostering skill development,
enabling data-driven research, promoting collaboration, and opening doors to diverse
career opportunities in the rapidly evolving field of biology.

e

Course Objective: The course aims to empower biologists with the confidence and skills
needed to leverage programming for data analysis, modeling, and problem-solving in their
biological research, fostering a holistic approach that combines traditional biological
knowledge with modern computational techniques.

| CO# - Course Outcome (CO) PO PSO % BTL

- — " Ty - |
CO1 | ynderstand basic concepts of programming | 02 2201 2

CO2 | yse BioPerl for sequence manipulation

co3 | Apply Pytho-ri and BioPython programming for
| sequence alignment and p}_l_y_logenetic tree construction

| POZ | PSO2 | 3
‘ POZ | PSO1 | 5

Cco4 | Apply R programming for interpreting gene expression
' data.

Syllabus

Perl programming: an introduction to higher level programming concepts. the perl
interpreter, perl variables-scalar values, arrays and hashes: array manipulation -push and
pop, shift and unshift -splice-other useful array functions, hashes -maintaining a hash,
control structures & string manipulation: comparisons choices- if - boolean operators- else-
loops-for, foreach, while, until, loop exits; last, next and continue -array-based character
manipulation, regular expressions: match, substitute and translate operations. Perl File
Handling and BioPerl: Input and output, file handles: working with files -built-in file
handles, file safety -BioPerl: accessing sequence data - using BioPerl: accessing sequence
data from local and remote databases, sequence format interconversion, performing
sequence analysis: global alignment, local alignment, multiple sequence alignment, parsing
blast alignment report and parsing multiple sequence alignment.Python and
Biopython:Integrated programming environments, Python fundamentals: installing
python; basic usage, running programs, basic elements & syntax, strings, lists and tuples,
dictionaries, loops, comparisons, definitions & functions, modules, classes, exceptions-
object-oriented programming. Biological sequence analysis with Biopython: working with
fasta files, parsing DNA data files, Accessing NCBI's Entrez databases, accessing pubmed,
sequence alignment, dynamic programming, pairwise sequence alignment and multiple
sequence alignments, phylogenetic tree construction. R programming: Introducing R, The
big picture, the benefits of R, installation, R editor and R-GUI environment, the fundamentals

(A = o<l / _/‘"X/X
~<partment ot Biotechnelog, i/ z

A ) 5 rLG’) ’_)
«wneru Lakshmaiah Education Foundation 2] %)
(Deemed to. B University) ‘
VADDESWARAM, Guntur Dt.

P04 | PSOZ |

- 1




Koneru Lakshmaiah Education Foundation
{Category -1, Daemet to be University estd. u/s. 3 of the LUGC Act. 1956)
Accredited by NAAC as "A++" <=Approved by AICTE < I1SG 8001-2015 Cedilied
Campus: Green Fiolds, Vaddeswaram - 522 302, Guntur DIsingt, Andhra Pradosh. INDIA

Phona No. 08645 - 350200; www.klef.ac in; www Klef.cdu in: www. kluniversity.in
Admin Off; 29-36-38. Musoum Road. Govomorpot Vyayawada - 520 002, Ph «91 - BEB - 3500122, 2577715, 2576129.

of R 51mple mathematics and vectors, arguments structurlng the code comments
datatypes, control statements, looping, functions, libraries, basic plotting. R programming
for gene expression analysis: Gene expression array analysis, spot finding and measurement,
arrays and data displays, applications with expression arrays. R Advanced statistical analysis
techniques, Correlation, Fourier transforms, Clustering, hierarchical clusters, k-means
clustering, principal component analysis.
Recommended text books:
1. Beginning Perl for Bioinformatics, James Tisdall, O'Reilly Publishers, 2001
2. Perl Programming for Biologists, D. Curtis Jamison, Wiley publishers, 2003
3. Biopython Tutorial and Cookbook, Jeff Chang, Brad Chapman, Iddo Friedberg
* 4. Python for bioinformatics, Jason Kinser, jones & bartlett publishers, 2008
5.Learning python, Mark lutz, O'Reilly Publishers, 2007
6. R for dummies Andrie de vries and Joris Meys 2nd edition Wiley publishers, 2015
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Course Name: Intellectual _P_r;)l_)erdt-y_Rig_h_t_s,_Bﬂ) safety and Bioethics
Course Code-22BT52C7 L-T-P-S: 3-0-0-0 Credits: 3 Prerequisite: NIL

Course Rationale: The course on Intellectual Property Rights (IPR), Biosafety, and Bioethics
is designed to provide individuals in the field of biology and biotechnology with a
comprehensive understanding of the legal, ethical, and safety aspects associated with their
work. The rationale for offering such a course is multifaceted and closely linked to
employability and skill development.

Course Objective: The course will be well-prepared to contribute to ethical, safe, and legally
compliant practices in their biological research, while also enhancing their employability by
possessing valuable skills that are highly relevant in both academic and industry settings.

Mapping of Course outcomes (CO) with program outcomes (P0):

- Blooms
;00. Course Outcome (CO) PO/PSO 'ITaxonomy
Level (BTL)
CO1 | Interpretbasic knowledge on intellectual property rights PO1 2
and their implications in biological research and product
development.
COZ2 | Interpret the knowledge of documentation and PO1 2

protocols; case studies on patents and patent drafting.

CO3 | Develop the knowledge about the biosafety and risk | P09, PO11 3
assessment of products derived from biotechnology and

regulation of such products.

CO4 | Develop the knowledge about the ethical issues in| P09,P011 .3

biological research.

Syllabus: Introduction to IPR: Introduction to intellectual property; types of IP: patents,
trademarks, copyright & related rights, industrial design, traditional knowledge,
geographical indications, protection of new GMOs; International framework for the
protection of IP; IP as a factor in R&D; IPs of relevance to biotechnology and few case studies;
introduction to history of GATT, WTO, WIPO and TRIPS; plant variety protection and farmers
rights act; concept of ‘prior art’: invention.in context of “prior art”; patent databases -
country-wise patent searches (USPTO, EPO, India); analysis and report formation.
Patenting: Basics of patents: types of patents; Indian Patent Act 1970; recent amendments;
WIPO Treaties; Budapest Treaty; Patent Cooperation Treaty (PCT) and implications;
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procedure for flllng a PCT appllcatlon role of a Country Patent Offlce flllng of a patent
application; precautions before patenting-disclosure/non-disclosure - patent application-
forms and guidelines including those of National Bio-diversity Authority (NBA) and other
regulatory bodies, fee structure, time frames; types of patent applications: provisional and
complete specifications; PCT and conventional patent applications; international patenting-
requirement, procedures and costs; financial assistance for patenting-introduction to
existing schemes; publication of patents-gazette of India, status in Europe and US; patent
infringement- meaning, scope, litigation, case studies and examples; commercialization of
patented innovations; licensing - outright sale, licensing, royalty; patenting by research
students and scientists-university/organizational rules in India and abroad, collaborative
research - backward and forward IP; benefit/credit sharing among parties/community,
commercial (financial) and non-commercial incentives. Biosafety and Its Guidelines:
Introduction; Historical Background; Introduction to Biological Safety Cabinets; Primary
Containment for Biohazards; Biosafety Levels; Biosafety Levels of Specific Microorganisms;
Recommended Biosafety Levels for Infectious Agents and Infected Animals; Government of
India; Definition of GMOs & LMOs; Roles of Institutional Biosafety Committee, RCGM, GEAC
etc. for GMO applications in food and agriculture; Environmental release of GMOs; Risk
Analysis Risk Assessment; Risk management and communication; Overview of National
Regulations and relevant International Agreements. Bioethics: Ethical implications of
biotechnological products and techniques. Social and ethical implications of b1010g1ca1
weapons. Bioethics in research - cloning and stem cell research, Human and animal
experimentation, animal rights/welfare, Agricultural biotechnology - Genetically engineered
food, environmental risk, labelling and public opinion. Sharing benefits and protecting future
generations - Protection of environment and biodiversity - bio piracy.

Recommended Textbooks:
1. S. H. Willing, Good manufacturing practices for Pharmaceuticals

Reference textbooks:
1. P.Das & Gokul Das, Protection of Industrial property Rights.
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Course Code- 22BT52D1 Course Name: Regulatory Affairs and clinical Trails
L-T-P-S: 3-0-0-0 Credits: 3 Prerequisite: NIL

Course Rationale: A course in Regulatory Affairs and Clinical Trials offers a comprehensive
educational experience that prepares students for roles in ensuring the safety, quality, and
compliance of medical products. Graduates are equipped with skills to navigate regulatory
processes, manage clinical trials, and contribute to the development of new treéatments,
enhancing their employability and contributing to advancements in healthcare.

Course Objective: The course objectives of a Regulatory Affairs and Clinical Trials program
are designed to provide students with in-depth knowledge and practical skills necessary for
successful careers in regulatory affairs, clinical research, and related fields. Here are key
course

Mapping of Course outcomes (CO) with program outcomes (P0):

Blooms

:00. Course Qutcome (CO) PO/PSO Taxonomy

Level (BTL)
CO1 | Understand the basics and features of clinical trails PO1 2
CO2. | Patent Requirement and Clinical Trail Statistic PO1 2
CO3 | Design of Experiments and Role of It In Clinical Trails PO3 - 3
CO4 | Design of Experiments and Role of It In Clinical Trails PO5 3

Syllabus:

Introduction to Clinical Research

Clinical Research: An Overview, Different types of Clinical Research. Drug Development
Process: Preclinical trail, Human Pharmacology (Phase-I), Therapeutic Exploratory trail
(Phase-II), Therapeutic Confirmatory Trail (Phase-1lI) and Post marketing surveillance
(Phase-1V).

Guidelines, Regulation and Ethics in Clinical Research

Brief History of Clinical Research: Sulphanilamide Tragedy, Thalidomide Disaster, Nazi
Experiments, Tuskegee Study, Belmont report, Nuremberg code, Declaration of-Helsinki
principles. Guidelines in Clinical Research-International Conference on Harmonization
(ICH), Guidelines for Good Clinical Practice, ICMR guidelines for Biomedical Research on
Human Subjects,. Regulation in Clinical Research- Drug and cosmetic act, FDA, Schedule-Y-
Ethics Committee and their responsibilities. Clinical Research Regulatory Submission&
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approval Process- IND, NDA and ANDA submission Procedure DCGI submission procedure
Other Regulatory authorities- EMEA, MHRA, PhRMA.

Clinical Research Operation, Monitoring and Clinical Evaluation:

Protocol in Clinical Research, Informed Consent, Case Report Form, Investigator’s Brochure
(IB), Selection of an Investigator and Site, Patient screening, Inclusion and exclusion criteria,
Randomization, Blinding, Randomized Control Trials, Nonrandomized Concurrent Control
Studies, Historical Controls and Databases, Cross-Over Designs, Factorial Design, adaptive
designs. Recruitment Techniques, Retention and complaisance of study subjects, Ethics and
Regulatory submission, Monitoring Visits, Investigator Meeting, Essential Document
preparation (IB, ICF, PIS, TMF, ISF, CDA CTA etc).

Clinical Trial Management:

Sponsors perspective: Responsibility of Sponsors, Study Preparation Initial Documents ande
capability assessment, Study feasibility, Vendors/Service provider selection, Investigator
selection, Budgeting in Clinical trial, Clinical Trail Agreement(CTA),Regulatory submission
and approval, Sponsors obligation in Good Clinical Practice.

Investigator perspective: Investigators obligation outlined in Good Clinical Practice,
Recruitment, Retention and Compliance of study subjects, Ethics committee submission,
adverse event and safety reporting.

Responsibility of Clinical Research Professionals: Investigator, Project Manager, Regulatory
Affairs Associate, Medical Writer, Clinical Research Associate, Clinical Research Coordinator
and Safety Report Associate.

-

Recommended Textbooks:

1. Good Clinical practices,Central Drugs Standard Control organization,Govt.of India
2. Drugs and cosmetics Act 1940.

Reference Books:

1. International Clinical Trail, Volume 1 & 2 Dominique P.brunier and Nahler, Interpham
press, Denver, Colorado.
2. Code of Federal Regulation by USFDA-Download.
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Course Code 22BT52D2 Course Name: Bioprocess Economics and Plant design desngn
L-T-P-S: 3-0-0-0 Credits: 3 Prerequisite: NIL

Course Rationale: A course in Bioprocess Economics and Plant Design provides a strong
rationale for employability and skill development by preparing students to design
economically feasible and efficient bioprocess plants. Graduates are well-equipped to
contribute to the development, optimization, and management of bio processing operations,
while ensuring economic viability and sustainability.

Course Objective: The course objectives of a Bioprocess Economics and Plant Design
program aim to provide students with a comprehensive understanding of the principles,
methodologies, and applications of designing economically viable and efficient bioprocess
plants.

Mapping of Course outcomes (CO) with program outcomes (PO):

Mapped
CONO COURSE OUTCOME DESCRIPTION PO/PSO BTL

Understand the Mechanical Design of Process Equipments

Co1 . ) PO1
and Economic Evaluation _

o2 Apply.the Costing Equlpment. Principles in Material Transfer, PO1, PO2
Handling and Treatment Equipment
Apply the Process and Equipment Design Principles for Heat

Co3 P02
Exchangers and Evaporators

CO 4 Apply the Process and Equipment Design Principles for PO1 PO2
Absorption/Stripping, Distillation Columns and Reactors ’

Syllabus:

Economic evaluation

Capital cost of a project. Interest calculations, nominal and effective interest rates. Basic
concepts in tax and depreciation. Measures of economic performance, rate of return, payout
time. Cash flow diagrams; Cost accounting-balance sheet and profit loss account. Break even
and minimum cost analysis.

Bioprocess Economics

Introduction, elements of total production cost, outline of the total capital investment,
equipment sizing, capital cost estimates large-scale equipment and utilities. Manufacturing
cost estimates-Operating costs-Raw materials, utilities, fixed costs and overhead costs, case
studies of antibiotics, recombinant products, single cell protein.

Introduction to process design

Schematic representation of unit operations, design information and flow diagrams, material
and energy balances, formulation of the design problem, the Hierarchy of chemical process
design and integration, optimization, Health and safety Hazards, Environment protection,
plant location and lay out.

Basic considerations in equipment design

/E\
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Forms of corrosion and their presentation. Choice of materials. Design conventions.
Basic Design Problems

Design examples on continuous fermentation, aeration and agitation. Design calculation of
filter for air sterilization. Design of batch and continuous sterilizers. Design calculations for
immobilized enzyme kinetics. Practical considerations in designing of Bioreactor/Fermentor
construction. Introduction to different types of valves, pumps, steam traps, spargers and
impellers used in fermentation industries. Design exercise on trickle flow fermenter.

Problems associated with design equations. .

Recommended Text Books:

1. Peters & Timmerhaus, Plant design and Economics for Chemical Engineers -
2. M V]oshi & VV Mahajani, Process equipment design

3. Robin smith, Chemical process design and integration
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General design procedure, equlpment classification, materlals of construction-Mechanical
propertiesstrength, elasticity, ductility, resilience, toughness, hardness, creep; fatigue.
Metals-ferrous metals, types of iron & steels, Nonferrous metals and Non-metals. Corrosion:
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Course Code-22BT52D5 C_ourse Name: Methods in genomlcs, transcrlptomlcs,

proteomics and metabolomics
L-T-P-S: 3-0-0-0 Credits: 3 Prerequisite: NIL

Course Rationale: A course in Methods in Genomics, Transcriptomics, Proteomics, and
Metabolomics offers a strong rationale for employability and skill development by preparing
students to work in cutting-edge fields of biological research, diagnostics, and personalized
medicine. Graduates are equipped with skills to analyze omics data, contribute to
advancements in life sciences, and drive innovation in various industries.

Course Objective: The course objectives of a Methods in Genomics, Transcriptomics,
Proteomics, and Metabolomics program aim to provide students with a comprehensive
understanding of the principles, techniques, and applications of these methods in biological
research and industry.

Mapping of Course outcomes (CO) with program outcomes (PO):

Mapped | BTL
CO No | Course Outcomes PO
- Understand the principles of various experimental and 2
Co1 . . . PO1
computational tools used in genomics
Understand the principles of various experimental and 2
Co 2 : ) g : PO1
computational tools used in transcriptomics
CO 3 | Understand the basic methods in preoteomics PO1 2
Understand the principles of various experimental and 2
CO4 . : . PO1
computational tools used in metabolomics

Syllabus: Genomics and methods in genomics: Organization and structure of genomes in
prokaryotes, eukaryotes, and organelles (chloroplast, mitochondrion); Genome mapping
methods (genetic and physical); RAPD , RFLP, SNP analyses; Fluorescence in-situ
Hybridization (FISH) techniques; Advances in gene finding and functional prediction; Chain
termination and chemical degradation sequencing methods. Genome-wide association
(GWA) analysis; Comparative Genomic Hybridization(CGH); Massively parallel Signature
Sequencing (MPSS); Whole genome shot-gun sequencing and its applications; Introduction
of Next Generation Sequencing (NGS).Transcriptomics and methods in transcriptomics:
Gehe expression analysis by cDNA and oligonucleotide arrays; Micro array experimental
analysis and data analysis; Bioinformatic analysis of large-scale microarray data for
comparative transcriptomics. Proteomics and methods in proteomics:Over-view of
strategies used for the identification and analysis of proteins; Protein extraction from
biological samples (Mammalian Tissues, Yeast, Bacteria, and Plant Tissues); 2-DE of proteins
for proteome analysis; Liquid chromatography separations in proteomics (Affinity, Ion
Exchange, Reversed-phase, and size exclusion); Enzymatic cleavage of proteins. Analysis of
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complex protem mixtures using Naro- -liquid chromatography (Nano LC) coupled to Mass-
spectrometry analysis. Common ionization methods for peptide/protein analysis;
Introduction to Mass spectrometers; MALDI-TOF and LC-MS analyses; Comparative
proteomics based on global in-vitro and in-vivo labelling of proteins/peptides followed by
Mass-spectrometry. Analysis of post-translational modification (PTM) of proteins;
Characterization of protein interactions using yeast two-hybrid system and Protein
micrearrays; Proteomics informatics and analysis of protein functions.Metabolomics and
methods in metabolomics: Introduction to metabolic engineering, comprehensive models
of cellular reactions with stoichiometry and reaction rates; metabolic flux analysis of
exactly/over/under determined systems; Shadow price, sensitivity analysis; Monitoring and
measuring the metabolome, Methods for the experimental determination of metabolic fluxes
by isotope labelling metabolic fluxes using various separation-analytical techniques; GC-MS
for metabolic flux analysis.

Textbooks:
1.S.P. Hunt and F. |. Livesey, Functional Genomics, Oxford University press, 2000.
2. Twyman R. M. Principles of Proteomics. Taylor & Francis, 2004.

References:

1.Voit, E.O., 2000 Computational Analysis of Biochemical Systems: a Practical Guide
for Biochemists and Molecular Biologists. Cambridge University Press.

2. Alex Sanchez-Pla, Ferran Reverter, M. Carme Ruiz de Villa, Manuel Comabella,
Transcriptomics: mRNA and Alternative Splicing. Journal of Neuroimmunology,
Volume 248, issues 1-2,15 July 2012, pp 23-31. -
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Course Code-22BT52D6

—

Course Name: Advanced ﬁchétalet_a\ﬁd Biocat_alysis
L-T-P-S: 3-0-0-0 Credits: 3 ' Prerequisite: NIL

Course Rationale: A course in Advanced Biocatalyst and Biocatalysis provides a strong
rationale for employability and skill development by preparing students to contribute to
sustainable and efficient chemical processes. Graduates are well-equipped to work in
industries that value green chemistry, biotechnology, and innovative approaches to chemical
synthesis.

Course Objective: The course objectives of an Advanced Biocatalyst and Biocatalysis
program aim to provide students with an in-depth understanding of the principles,
methodologies, and applications of biocatalysis in industrial processes.

Mapping of Course outcomes (CO) with program outcomes (PO):

CO No Course Outcomes Mal? (l)) ed S

co1 Outline the characteristic and mechanisms of PO1 1
an enzyme

co 2 Illustratlng the appl'lcatlon of an enzyme in PO1 5
Asymmetric synthesis

co3 Interpre_t the enzyme application in Non- PO1 2
Conventional Media _

o 4 Summarize the application of enzyme in PO3, 9
industrial sector. PS0O2

Syllabus : Biocatalysts - Characterization and Mechanisms (Biocatalysis) - Biocatalysts
as a technology, Green Chemistry and Biocatalyst, Comparison with other chemical Catalysts,
Advantages & disadvantages. Enzyme Kinetics, Basis of Enzyme Action, Theories of Enzyme
Catalysis mechanisms, Enzyme Assay, Efficiency, Stability, Selectivity of Enzymes, Screening
of New Enzyme Activity. Biocatalytic Asymmetric Synthesis: Basic of stereochemistry;
Enantiomerically pure amino acids, Hydroxy esters with carbonyl reductase, Alcohols with
ADH, Penicillin G, Ephedrine, Chiral drugs, Anticholesterol drugs, Anti-infectives, Anti-AIDS
drugs, Cardiovascular drugs, Applications of Lipases and Esterases in the Pharma industry,
Steroids Biocatalysis In Non-Conventional Media: Enzymes in organic solvents,
Advantages of Biocatalysis in organic media, Role of water in Enzyme reactions in Organic
solvents, Substrate as solvent, Ionic liquids and Supercritical Solvents for enzymatic
reactions .Industrial Enzymes: Enzymes in the food industry, Cell-wall degrading enzymes,
Lipases, Proteases, Amylases, Xylanases, peroxidases, Enzymes in brewing, Fat splitting,
Enzymes in the paper and pulp industry, Enzymes in the textile industry, Enzymes for
preservation, Applications of enzymes in diagnostics, analysis, biosensors and other
industrial processes and bio-transformations.
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Text books:

1. Biocatalysis: Fundamentals & Applications by Andreas Sebastian Bommarius, Bettina R.
Riebel, VCH.

2. Biotransformations in Organic Chemistry by Kurt Faber, Springer Berlin.

Reference books:

1. Enzymes by Palmer, 2. Enzymes in Industry by Wolfgang Aehle, Wiley-VCH.
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