THEORY TAPER

Part A - Introduction

Program : Honour/Research | Class: B.Sc. | Year: IV Year | Session :2024-25
Subject: Biotechnology
1. | Course Code S4-BTEC1D
2. | Course Title Medical Biotechnology & Diagnostics
3. | Course Type DSE-1
(Core
Course/Discipline
Specific Elective/
Elective/ Generic
Elective
/Vocational/....)
4. | Pre-requisites To study this course, Student must have Degree in Biotechnology
This course can be opted as an elective by the students of following
subjects Botany/Microbiology/Pharmacy/ Biochemistry/Chemistry.
5. | Course Learning e Students after completing this course can become entrepreneurs
outcomes in the most demanding sector of medical biotechnology such as
diagnostics, drug designing, stem cell biology etc.

e Students will be able to understand about in- born errors of
metabolism along with various other congenital and
developmental disorders and their implications.

e They will be able to understand the etiology, pathophysiology
and treatment prescribed for such disorders.

e They will become aware of personalized medicines and its needs
current scenario.

6. | Credit Value 2
7. | Total Marks Max. Marks-30+70 | Min. Passing Marks: 35
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Part B — Content of the Course

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

Unit

Topics

Number of
Lectures

1 =
a2 o2 i lak s 2

L

Principle_s off Medical Biotechnoiogy

Methods: of antimicrobial activity determination, types of

-epidemiology, tools of epidemiology, Recognition of an infectious

disease in a population, types of epidemics, control of epidemics.
Human genome project, DNA Foot printing; Gene therapy, Gene knockout,
Tissue engineering. Animal Cell Culture: Introduction and Application of

I animal cell cuiture. Equipment, materials, culture vessels for animal cell

culture, Primary and established cell line cultures.

G

ii

Il

Biology of Infectious Diseases & Its Pathoginicity

Bacteria: Representative diseases to be studied in detail are - tetanus,
diphtheria, cholera, typhoid, tuberculosis, leprosy, plague, and syphilis.
Infections caused by anaerobic bacteria, spirochetes, chlamydia,
rickettsiae.

Viruses: Representative diseases to be studied in detail are - viral

| hepatitis, influenza, rabies, polio and AIDS and viral cancers.

Fungi: Diseases to be taken up in following categories: superficial,
subcutaneous, systemic and opportunistic mycoses.

Disease burden and its economic impact, Investigation of epidemics.
Replication of DNA, RNA+ve and RNA-ve viruses, retroviruses

Human Genome & Analysis

Human genome

Nuclear and mitochondrial genome, Protein coding genes, RNA genes,
Repetitive DNA in human genome, LINE and SINE Repeats, Cot
analysis, Human Genome Project- Salient features and importance
Genes and chromosome: Packaging of human genome, Centromere.
and Centrosome, Telomers and Telomerases, DNA topology and its
functional importance

Genome variation and analysis: VNTR (Variable number of tandem
repeats), STS (Sequence tagged sites), SNP (Single nucleotide
polymorphism) and their detection techniques (Genotyping RFLP,
RAPD etc).

&

‘| Molecular basis

Stem Cells& Public Heaith
Basic biology of stem cells: Types & sources of stem cells, Blood cell
formation from Bone marrow stem celis.

Isolation & characterizations of stem cells, Cancer stem cells, induced
pluripotent stem celis,

Stem cell banking, Therapeutic application ot stem cells (Current State
and Future Perspectives)

of stem cell self-renewal, pluripotency and
differentiation, Metaplasia and trans differentiation. Cell cycle
regulators in stem cells.

Stem cells and gene therapy. Industrial approach to stem cells. Ethical
and Legal issues: ICMR-DBT Guidelines in conducting human stem
cell research,
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v

Public health: Unique Features of Public Health, Public Health versus
Medical care,
Social ethical issues & Biosafety: for human health and environment -

designing and management of laboratory and culture room as per the
norm of GLP, GMP and FDA.

Diagnostics

Identifying disorders: Mitochondrial genome and disorders. Genetic
Disorders: Single gene Disorders (Cystic Fibrosis,), Multifactorial
disorders (Diabetes, Atherosclerosis, Schizophrenia),

Biochemical  diagnostics: Inborn  errors  of metabo_llsm, ;

mucopolysaccharidoses, lipidoses, and glycogen storage disorders. Pre-
implantation diagnosis,pre-natal diagnosis-chorionic villus sampling,
Amniocentesis. Genetic counselling. Introduction to and _toxico
genomics. o
Mode of action of antibiotics and antiviral: molecular mechanism of
drug resistance (MDR) Anti-viral chemotherapy.

Modern approaches for diagnosis of infectious diseases: Basic concepts
of gene probes, dot hybridization and PCR assays, Investigation Tools
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Part C - Learning Resources

Text Books, Reference Books, Other Resources

Suggested Readings:

1

Harris,D(Ed.), Karp, and G.Cell molecular biology-Concept and experiment. 2nd edn.,
1999. John wiley & sons, sons, New York.

De Robertis, E.D.P. and De Roberts, E,Cell and Molecular Biology. 8th edn., M.F.1995.
B.L.Waverly Pvt. Ltd., New Delhi.

- Cooper G.M. and Hausman R.E (2013). The Cell: A molecular approach. Sinnaur

Associates Inc. Publisher, USA, 6th edition

Harris,D(Ed.), Karp, G (1999) Cell and moiecular biology-Concept and experiment . J ohn
wiley & sons, sons, New York. 2nd edn.

Snustad, D.P. and Simmons, M.J. (2010), Principles of Genetics. John Wiley_ and Sons,
inc., New York.

Mousumi Debnath, Principles of Genetic Engineering (2009), pointer publisher, Jaipur.

7. J. sambrook, E.F. Fritsch and T.Maniatis Molecular Cloning : A Laboratory Manual (2000),

10.

Ll
12
13:

14.

13.
16.

, Cold Spring Harbor Laboratory Press, New York

S.M. Kingsman and A.J. Kingsman Genetic Engineering. An introduction to gene analysis
and exploitation in eukaryotes (1998), Blackwell Scientific Publications, Oxford

R. Lanza, J. Gearhart et al (Ed), Essential of Stem Cell Biology, Academic press.

Geo. F.Brooks, Janet S. Butel, Stephen A. Medical Microbiology (Lange Basic Science)
Morse McGraw-Hill Medical; 23 edition

Keith Wilson and John Walker Practical Biochemistry, Principles and Techniques,

Webster Bioinstrumentation

JJF. Van Impe Advanced Instrumentation, Data Interpretation, and Control of
Biotechnological Processes, ,Kluwer Academic

Ananthanarayan R and Paniker CKJ. (2005). Textbook of Microbiology. 7th edition (edited
by Paniker CKJ). University Press Publication.

Shirish M. Kawthalkar Essentials of clinical pathology JPB.

Books of Hindi Granth Academy.

Suggestive digital platforms/web links-Nil

Suggested equivalent online courses: Coursera, NPTEL, Carcer’s 360
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Part D-Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Maximum Marks : 100

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

Internal Assessment : Class Test Assignment/Presentation
Continuous Comprehensive 30
Evaluation (CCE) ;
External Assessment : Section(A) : Very Short Questions ,
University Exam Section Section (B) : Short Questions 70
Time : 03.00 Hours Section (C) : Long Questions
Any remarks/suggestions: -
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PRACTICAL PAPER

Part A - Introduction

Program : Honeour/Research . | Class: B.Sc. | Year: IV Year | Session :2024-25

Subject: Biotechnology

1. | Course Cede | S4-BTEC1Q
|
R
2. | Course Title * Medical Biotechnology & Diagnostics .
|
3. | Course ’f)—‘ég__ }_— L DSE-I -
(Core |
Conrse/Discipiine !
Specific Elective/ |
Elective/ Generic !
Elective |
[Vocational/....) !
4. | Pre-requisites TTDLE.BJ this course, Student must have Degree in Biotechnology
- This ccurse can be opted as an elective by the students of following
| cubjects Botany/Microbiology/Pharmacy/ Biochemistry/Chemistry.
5. | Couxse Lea;ning :— »  Students after completing this course can become entrepreneurs in
outcomes ; the most demanding sector of medical biotechnology such as
diagnostics, drug designing, stem cell biology etc.
t e They will become aware of Personalized medicines and its needs
current scenario.
#  evelop ability to design and conduct experiments, as well as to
analyze and interpret results.
e -.-Hands on expertise in using modern tools in area of medical
biotechnology.
| e Analyse, plan and implement knowledge in doing research
: experiments
| & Practical learning of modern techniques like stem cell biology and
! infectious diseases.
L e ‘Grow-aptitude to design and carry out experiments, to analyse and
Interpret results.
6. | Credit Value | 2
7. | Tetal Marks Max. Marks-100 | Min. Passing Marks: 35
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Part B — Content of the Course

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

Unit

Topics

Number of
Lectures
( 2 Hours Fach)

PRACTICLES

B

10.
LE,
12.
13,

14.
15.
16.

17.
18.
19.
20.

21,
22.

23.

24,
23,
26..
27
28.

Introdhiction to aseptic technique in stem cell biology
Preparation of medium for stem cell culture
Study of Microscopy slide of stem cells

Isolation of stem cell rich mononuclear cells by density

gradier:t centrifiigation vsing Ficoll. r
Isolation of hematopeietic stem and Progenitors cells by
magnetic cell sorting

In vitro culturing of hematopoietic stem cell and Progenitors

cells
Isolation of Genomic DNA from Blood sample
PCR-RFLP for study cf gene variants
C-peptide test for diabetes
Widal Test
C-Reactive Protein Tesi

Estimation f Siond Sugar
Diagnostic tests for detection of various Diseases — CRP,
VDRL, RA| Pregnancy, Dengue and HIV (any four)
Extraction and Assay of Enzymes

Molecular weight determination by SDS-PAGE
Introduction to Computational software being used in Drug
designing ;

Gene structure prediction using GenScan/GeneMark
Identification of inactivated X chromosome as Barr body
Micronucleus assay using buccal epithelial cells
Metaphase chromosome preparation from whole
biood/tissue

Visualization of different banding pattern of chromosome
To construct a karyotype from metaphase chromosome
spreads

Sister Chromatid Exchange (SCE) assay using peripheral
blood lymphocytes

Determination of haemogicbin by Sahli’s method
Differential leucocyte count

Determination of bieeding time and blood clotiing time
Microscopy slide set for different organs of body

Urine physiology: Gross examination of urine for colour,
odour etc. Abnormal constituents like protein, ketone'
bodies, glucose, blood, urea (any three)

Note: 70% of above are mandatory to perform.

30

Keywords/
Tags:




Part C - Learning Resources

Text Books, Reference Books, Other Resources

Suggested Readings:

1. J. sambrook, E.F. Fritsch and T.Maniatis, Molecular Cloning : A Laboratory Manual (2000)
Cold Spring Harbor Laboratory Press, New York

Keith Wilson and John Walker, Practical Biochemistry, Principles and Technlques
Bioinstrumentation, Webster

Shirish M. Kawthalkar Essentials of clinical pathology -JPB.

J.F. Van Impe, Advanced Instrumentation, Data Interpretation, and Control of
Biotechnological Processes, , Kluwer Academic

& che b

Suggestive digital platforms/web links- Nil

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

Part D-Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Internal Assessment Marks External Assessment Marks

Class Interaction /Quiz Viva Voce on Practical

Attendance 30 Practical Record File

70

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

Total Marks : .1 00

Any remarks/ suggestions: e
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zAfFeT [rafFea/aateE

T T#ed/ AT/ ....)

4 | gqatueT (Prerequisite)
RIEEIER)

TH FTE & ALTAT A F (o7, g 7 & #7 sreagy urfer
# T En) . -

=q qsgHy # At Bt & gt g wF dFteus
AT F =T § AT AT FHAT g qleAr [ ATSHEEEAS]
[T /AT e AR T |

5 | ITSIHH ALqTT Y
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6 |FReam 2 ‘
7 |TTAT AR 3i%: 30+70 = I 3 35
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AT - AT HeqIT qareT

UT5T e, 929 [8a%, 977 SaTaH
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AQATAT THFE ATATET ITSTHA: Coursera, NPTEL, Career’s 360
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