SEMESTER-V

BSC. (HONS.) BOTANY

[ DISCIPLINE SPECIFIC CORE COURSE - 13: Molecular Biology of the Cell ]

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Course Credits | Credit distribution of the course | Eligibility Pre-
title & Lecture | Tutorial | Practical/ criteria requisite of
Code Practice the course
(if any)
Molecular 4 2 0 2 Class XII Nil
Biology of pass with
the Cell - Biology/
Biotechnolog
DSC 13 y

Learning Objective:

® To gain comprehensive knowledge about of genetic material, central dogma, genetic code,
DNA replication, transcription, modification of transcript, translation and regulation of
gene expression.

Learning Outcomes:At the end of this course the student will understand:

1. structure and function of nucleic acids at molecular level.

2. the concept of central dogma and genetic code.

3. molecular details of DNA replication and its types.

4. cellular processes of transcription and translation including modification of transcripts
and polypeptides/proteins

5. mechanisms regulating gene expression.

Unit 1: Nucleic acids as carriers of genetic information 02 Hours
Discovery of nucleic acids, Experiments that established nucleic acids (DNA & RNA) as the
carrier of genetic information: Griffith’s, Hershey & Chase, Avery, McLeod & McCarty, and
Fraenkel-Conrat’s experiment.

Unit 2: Structure and organisation of the genetic material 03 Hours
DNA double helix structure (Chargaff’s rule; Watson and Crick model); salient features of
DNA double helix. Types of DNA: A, B & Z conformations, denaturation and renaturation
(only melting profile- Tm), types of RNA (mRNA, rRNA, tRNA, small RNAs). split genes
(Phillip Sharp)

Unit 3: Central Dogma and Genetic Code 04 Hours
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Beadle and Tatum’s one gene one enzyme hypothesis; The Central Dogma, Genetic code and
its salient features, Experiments for deciphering Genetic code (Experiments by Nirenberg
&Matthaei, and Har Gobind Khorana). Adaptor hypothesis by Crick; Baltimore and Temin’s
discovery of reverse transcription

Unit 4: Replication of DNA 06 Hours
Delbruck’s Dispersive mechanism model; Bloch and Butler’s conservative replication model;
Messelson and Stahl’s semi-conservative replication model; Mechanism - initiation,
elongation and termination; Enzymes and other proteins involved in DNA replication;
General principles — bidirectional, semiconservative and semi-discontinuous replication
(Replisome), RNA priming (Primase &Primosome); Various modes of DNA replication,
including rolling circle, 0 (theta) mode of replication, replication of linear dsDNA.
Replication of the 5’end of linear chromosome (end-replication problem & Telomerase).

Unit 5: Mechanism of Transcription 05 Hours
Transcription process in prokaryotes (Initiation, Elongation and Termination); structure and
function of RNA polymerase enzyme; concept of promoters and transcription factors;
comparison between prokaryotic and eukaryotic transcription; concept of post-transcriptional
modifications (introduction to eukaryotic mRNA processing: 5' capping; Splicing and
alternative splicing; 3' poly A tailing).

Unit 6: Mechanism of Translation 05 Hours
Translation in prokaryotes: Initiation, Elongation and Termination; concept of charging of
tRNA and role of aminoacyl synthetases; ribosome structure and assembly (prokaryotes and
eukaryotes); comparison between prokaryotic and eukaryotic translation; post-translational
modifications (phosphorylation, glycosylation).

Unit 7: Gene Regulation 05 Hours
Gene regulation in prokaryotes: Operon concept; inducible & repressible systems; regulation
of lactose metabolism in E. coli (inducible system, positive & negative control); regulation of
tryptophan synthesis (Repression-De-repression and concept of Attenuation) in E. coli. Gene
regulation in eukaryotes: concept of gene silencing by DNA methylation and RNA
interference.

Practicals 60 hours

1. Isolation of plasmid and genomic DNA from E. coli and quantification using agarose
gel electrophoresis

2. Isolation of genomic DNA from plant samples (atleast two different genera / species)
using CTAB method and quantification using agarose gel electrophoresis

3. Quantification of unknown DNA by diphenylamine reagent (colorimetry).
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To estimate the generation time of Escherichia coli (prokaryote) and budding yeast
(eukaryote) by spectrophotometric measurement and plotting growth curve as an
indirect method to study DNA replication

To study control of replication in budding yeast with the help of specific inhibitors
(beta-lactams:-Clavulanic acid, Ceftazidime, Piperacillin, Ceftriaxone etc) and
studying budding frequency.

To study control of transcription in Escherichia coli with the help of prokaryotic
(Rifampicin) and eukaryotic (Actinomycin-D) transcription inhibitors and plotting
growth curve

To study control of translation in Escherichia coli with the help of prokaryotic
(Kanamycin / Streptomycin) inhibitors using an IPTG-inducible system.

To understand the regulation of lactose (/ac) operon (positive & negative regulation)
and tryptophan (#rp) operon (Repression and De-repression & Attenuation) through

digital resources/data sets.

Suggestive readings:

1.

2.

William S. Klug, Michael R. Cummings, Charlotte A. Spencer, Michael A. Palladino,
& Darrell Killian (2019). Concepts of Genetics. Pearson; 12th edition.

Watson J.D., Baker, T.A., Bell, S.P., Gann, A., Levine, M., Losick, R. (2007).
Molecular Biology of the Gene, Pearson Benjamin Cummings, CSHL Press, New
York, U.S.A. 6th edition.

Snustad, D.P. and Simmons, M.J. (2019). Principles of Genetics. John Wiley, 7th
edition.

Russell, P. J. (2010). iGenetics- A Molecular Approach. Benjamin Cummings, U.S.A.
3 edition.

Additional Resources:

1.

2.

Note:

Griffiths, A.J.F., John Doebley J., Peichel, C., Wassarman D.A. (2020). Introduction
to Genetic Analysis. W H Freeman & Co; 12th edition

Micklos D A., Freyer G.A. (2003) DNA Science: A First Course (2nd Edition), Cold
Spring Harbor Laboratory; Greg A., CSHL Press, USA

Examination scheme and mode shall be as prescribed by the Examination
Branch, University of Delhi, from time to time.
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CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE
COURSE

Course title | Credits | Credit distribution of the | Eligibility criteria | Pre-
& Code course requisite
Lecture | Tutorial | Practical/ of the
Practice course
(if any)
Reproductive 4 2 0 2 Class XII pass Nil
Biology of with Biology/
Angiosperms Biotechnology
—-DSC 14

Learning Objectives:

e To understand the scope of reproductive biology, development and structure of male
and female reproductive units of the flower, organization of male and female
gametophytes, pre-fertilization, fertilization and post-fertilization events.

e To understand the processes and significance of pollen--pistil interactions, apomixis
and polyembryony.

e Significance of seed as a diaspore.

Learning Outcomes:
Upon completion of the course, the students will become familiar with:

@® The significance and scope of reproductive biological studies in crop production and
conservation.  Structure and function of anther and ovule, male and female
gametophyte.

® The significance of associations of MGU, FGU and double fertilization; embryo and
endosperm development, genomic imprinting.

@® Pollination and seed dispersal mechanisms, apomixis and polyembryony as alternate
pathways of angiosperm reproduction.

@® Experiential learning through field trips, scientific photography, videography and
documentary preparation. The students will also learn to write scientific reports and
present scientific data.

Unit 1: Introduction 01 Hour
Introduction about Reproductive biology and its scope; significant contributors to the field;
structure of flower.

Unit 2: Anther and Pollen 05 Hours
Anther wall: Structure and functions, microsporogenesis, microgametogenesis; Pollen wall:
Structure and functions, Number Position Character (NPC), pollen viability and storage, Male
Germ Unit (MGU) — structure and significance.

Unit 3: Pistil 04 Hours
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General structure and types of pistil and ovules; megasporogenesis (monosporic, bisporic and
tetrasporic) and megagametogenesis (details of Polygonum type); Organization and
ultrastructure of mature embryo sac; cell specification; Female Germ Unit — structure and
significance.

Unit 4: Pollination 04 Hours
Types (Self, cross, geitonogamy, xenogamy), significance; Structure of the stigma and style;
Pollen-pistil interactions- capture, adhesion, hydration, pollen tube penetration; Path of pollen
tube in the pistil; Role of synergids in pollen tube attraction; Double fertilization; Polytubey
block

Unit S: Self-Incompatibility 04 Hours
Basic concepts (interspecific, intraspecific, homomorphic, heteromorphic, GSI and SSI);
Methods to overcome self-incompatibility (in brief): mixed-pollination, intraovarian and in
vitro pollination and fertilization, modification of stigma surface, parasexual hybridization.

Unit 6: Endosperm 02 Hours
Types (2 examples each), development, structure and functions; Genomic imprinting

Unit 7: Embryo 04 Hours
General pattern and comparison of development of dicot and monocot embryo (initial apical
cell and basal cell polarity, globular embryo with radial polarity, mature embryo); Suspensor:
structure and functions; Embryo-endosperm relationship; Nutrition of embryo, haustorial
systems: Embryo patterning.

Unit 8: Seed 02 Hours
Structure and importance of seed as diaspore, as storage organ; germination and seedling

formation.

Units 9: Polyembryony and apomixis 02 Hours
Introduction, types, causes and applications.

Unit 10. Applications of Reproductive biology 02 Hours
Haploid embryos - concept and significance; crop productivity, conservation
Practicals 60 hours
® Anther: Wall and its ontogeny, tapetum (amoeboid and glandular), Microspore mother
cell, spore tetrads, uninucleate, bicelled and dehisced anther; Temporary stained
mounts of T.S. anther to study the organization.
@® Pollen: General morphology, psuedomonads, polyads, pollinia (slides/digital
resources, fresh material); Ultrastructure of pollen wall (micrograph); Pollen viability:
tetrazolium test/FDA; Germination: calculation of percentage germination in different

media using hanging drop/sitting method.

@® Temporary mounts of pollen grains cleared with IN HCI/KOH to study germ pores;
Ultrastructure of male germ unit (MGU) through micrographs.
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Ovule: Types-anatropous, orthotropous, amphitropous/campylotropous,
circinotropous, unitegmic, bitegmic; tenuinucellate and crassinucellate; Special
structures: endothelium, obturator, hypostase, caruncle and aril (permanent
slides/specimens/digital resources).
Female gametophyte: developmental sequence of monosporic embryo sac only;
Ultrastructure of Female Germ Unit.

Pollination: Adaptations; bagging experiment; **project on pollination.
Intra-ovarian pollination; Test tube pollination (through digital resources).

Endosperm: Dissections of developing seeds for endosperm with free-nuclear
haustoria.

Embryogenesis: Study of development of dicot embryo through permanent slides;
dissection of developing seeds for embryos at various developmental stages; Study of
suspensor through electron micrographs.

Seed dispersal mechanisms (adaptations through live specimens), **project on seed
dispersal

** The projects can be on pollination/ seed dispersal or on any other topic based on the
syllabus. It can be a write-up with visuals. The students can also make a digital project
submission in the form of a documentary of 5-10 min.

Suggested Readings:

Bhojwani S.S., Bhatnagar S.P. & Dantu P.K. (2015). The Embryology of
Angiosperms, 6th Edition. By VIKAS PUBLISHING HOUSE. ISBN: 978-93259-
8129-4.

P. Maheshwari, (2004). An introduction to the embryology of Angiosperms. Tata
McGraw-Hill Edition, ISBN: 0-07-099434-X.

Johri, B.M. (1984). Embryology of Angiosperms. Netherlands: Springer-Verlag.
ISBN: 13:978-3-642-69304-5

Raghavan, V. (2000). Developmental Biology of Flowering plants. Netherlands:
Springer. ISBN: 978-1-4612-7054-6.

Shivanna, K.R. (2003). Pollen Biology and Biotechnology. New Delhi, Delhi: Oxford
and IBH Publishing Co. Pvt. Ltd.

Mangla,Y., Khanduri, P., Gupta, C.K. 2022. Reproductive Biology of Angiosperms:
Concepts and Methods.Cambridge University Press ISBN 978-1-009-16040-7.

Tandon R, Shivanna KR, Koul M Reproductive Ecology of Flowering Plants: Patterns
and Processes 1st ed. 2020 Edition ISBN 978-9811542091.Springer Verlag

Kapoor, R., Kaur, I. Koul M.2016. Plant Reproductive Biology and Conservation IK
International Publishing House Ltd. India ISBN: 9789382332909
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Additional Resources:

® Shivanna, K.R., Tandon, R. (2020). Reproductive Ecology of Flowering Plants: A
Manual. Springer (India) Pvt. Ltd. New Delhi, Heidelberg, New York, Dordrecht,

London
@® Shivanna, K. R., & Rangaswamy, N. S. (2012). Pollen biology. a laboratory manual.

Springer Science & Business Media.

Note: Examination scheme and mode shall be as prescribed by the Examination
Branch, University of Delhi, from time to time.
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DISCIPLINE SPECIFIC CORE COURSE - 15: Plant Physiology

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Course title | Credits | Credit distribution of the | Eligibility criteria | Pre-
& Code course requisite
Lecture | Tutorial | Practical/ of the
Practice course
(if any)
Plant 4 2 0 2 Class XII pass Nil
Physiology — with Biology/
DSC 15 Biotechnology

Learning objective:

7. To introduce the basic principles of plant structure and function and its application in
related fields.

Learning outcomes: On completion of the course the students will be able to:

8. understand the structure and function of plants

9. comprehend and compare various tissue systems in plants and their role

10. realise the importance of water, soil and atmosphere in the life of organisms

11. appreciate the ability of plants to sense the environment and adapt

12. interpret and evaluate the significance of regulator molecules in controlling life forms
13. apply the principles of plant physiology to solve problems in related fields

Unit 1: Plant-water relations 04 Hours
Water potential and its components, water absorption by roots, water movement via symplast,
apoplast and aquaporins, root pressure, guttation, ascent of sap, cohesion-tension theory,
transpiration, factors affecting transpiration, anti-transpirants

Unit 2: Mineral nutrition 04 Hours
Essential and beneficial elements, macro- and micro-elements, criteria for essentiality, roles
of essential elements, chelating agents, phytosiderophores, mineral nutrition in hydroponics
and aeroponics.

Unit 3: Nutrient uptake 05 Hours
Transport of ions across cell membrane, passive absorption, simple and facilitated diffusion
(carrier and channel proteins), Fick’s law, active absorption, proton ATPase pump,
electrochemical gradient, ion flux, uniport, co-transport (symport, antiport)

Unit 4: Translocation in the phloem 03 Hours

Composition of phloem sap, phloem loading and unloading, Pressure-Flow Model, source-
sink relationship
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Unit 5: Plant growth regulators 08 Hours
Chemical nature (basic structure, precursor), physiological roles, bioassays and applications
of Auxins, Gibberellins, Cytokinins, Abscisic Acid, Ethylene; Other growth regulators -
Jasmonic Acid, Brassinosteroids, Nitric Oxide. Mechanism of action of Auxin. Introduction
to interactions among plant growth regulators.

Unit 6: Physiology of photo-sensory molecules 03 Hours
Discovery, chemical nature, mode of action and role of phytochrome, cryptochrome and
phototropin in photomorphogenesis

Unit 7: Physiology of flowering 02 Hours
Concept of florigen, photoperiodism, CO-FT Model of flowering, vernalization.

Unit 8: Seed dormancy 01 hour
Seed dormancy -causes and methods to induce and/or overcome dormancy

Practicals 60 Hours

9. Determination of osmotic potential of plant cell sap by plasmolytic method.

10. Determination of water potential of potato tuber cells by weight method.

11. Determination of water potential of potato tuber cells by falling drop method.

12. Study of effect of light on the rate of transpiration in excised leafy twig.

13. Calculation of stomatal index and stomatal frequency from the lower surface of leaves of
a mesophyte and a xerophyte.

14. To calculate the area of an open stoma and percentage of leaf area open through stomata
in a mesophyte and a xerophyte (lower surface).

15. To study the effect of different concentrations of ABA on stomatal closure.

16. To study the effect of light and dark on seed germination.

17. To study induction of amylase activity in germinating barley grains.

18. To study the effect of ethylene on fruit ripening.

19. To study the effect of auxin on rooting.

Suggested Readings:

6. Hopkins, W. G., Huner, N. P. A. (2009). Introduction to Plant Physiology, 4th edition.
New Delhi, Delhi: Wiley India Pvt. Ltd.

7. Taiz, L., Zeiger, E., Moller, I. M., Murphy, A. (2018). Plant Physiology and
Development, 6th edition. New York, NY: Oxford University Press, Sinauer
Associates.

8. Kochhar, S.L., Gujral, S.K. (2020). Plant Physiology: Theory and Applications. New
Delhi, Delhi: Foundation Books, 2"Edn. Cambridge University Press India Pvt, Ltd.

Additional Resources:
@ Bajracharya, D. (1999). Experiments in Plant Physiology: A Laboratory Manual. New
Delhi, Delhi: Narosa Publishing House.
@® Bhatla, S.C., Lal, M.A. (2018). Plant Physiology, Development and Metabolism.
Singapore: Springer Nature, Singapore Pvt. Ltd.
Note: Examination scheme and mode shall be as prescribed by the Examination
Branch, University of Delhi, from time to time.
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COMMON POOL OF DISCIPLINE SPECIFIC ELECTIVES

[ DISCIPLINE SPECIFIC ELECTIVES (BOT-DSE-05)

Credit distribution, Eligibility and Pre-requisites of the Course

Course title | Credi | Credit distribution of the course | Eligibility | Pre-requisite
& Code ts Lecture | Tutorial | Practical/ criteria of the course
Practice

Plant 4 2 0 2 Class XII
Pathology pass with

Biology/
BOT-DSE-05 Biotechn

ology

Learning Objectives:
e To introduce students with the phytopathology, its concepts and principles\
e To acquaint with various plant diseases, causal organisms and their control

Learning Outcomes: Upon completion of this course, the students will be able to:
e Understand the economic and pathological importance of fungi, bacteria and viruses
e Identify common plant diseases and their control measures

Unit 1: Introduction 03 Hours

Definition of disease and its components (disease pyramid); Classification of diseases (on the
basis of pathogens; geographical distribution; extent of occurrence); History and significance of
Phytopathology (with special reference to India); Eminent plant pathologists and their
contributions (Anton de Bary; E.J. Butler; Louis Pasteur; PMA Millardet; E.F. Smith; Adolf
Mayer; K.C. Mehta, J.F. Dastur ; B.B. Mundkur; R.N. Tandon).

Unit 2: Basic concepts of Plant Pathology 04 Hours
Definitions (Pathogenesis; Pathogen; symptoms; etiology); Types of pathogens and their
Symptoms (Fungus, Oomycetes, Bacteria, Virus, Nematode, Phytoplasma); Koch's Postulates;
Disease cycle (Components) - Epidemiology and forecasting of Plant diseases.

Unit 3: Host- -Pathogen relationship 04 Hours
How pathogens attack plants (brief concept on mode of penetration; post-penetration and
colonization). Plant defence mechanisms (Constitutive and induced, structural and

biochemical).

Unit 4: Fungal diseases 05 Hours

40



Causal Organism, Symptoms, Disease Cycle and control: Powdery mildew of Pea; Ergot of
Rye; Apple scab, Early blight of potato, red rot of sugarcane, Black, Yellow and Brown rust of
Wheat; Smut of Barley (Loose and Covered Smut).

Unit 5: Oomycete Diseases 02 Hours
Causal organism, symptoms, disease cycle and control: Late Blight of Potato; White Rust of
Crucifers; Downy mildew of Grapes.

Unit 6: Bacterial Diseases 01 Hours
General symptoms; Disease cycle and Control measures - Citrus canker; Angular leaf spot of
Cotton.

Unit 7: Viral Diseases 01 Hours
General symptoms; Mode of transmission and Control measures-Tobacco mosaic disease; Vein
Clearing of Bhindi

Unit 8: Nematode Diseases 01 Hours
General symptoms, Disease cycle and Control measures-Root knot disease of Brinjal.

Unit 9: Plant Disease Control 07 Hours
Plant quarantine and its significance; Methods of disease control: Physical (Heat treatment,
drying, radiation and regeneration); Chemical methods (foliar spray; dust, seed treatment; soil
treatment; treatment of wounds). Types of fungicides - Inorganic (Bordeaux mixture, Fixed
copper; Sulphur, Lime Sulphur); Organic (Dithiocarbamates, quinones); Systemic fungicides
and their mode of action (Oxanthin, Strobilurins, Benzimidazole, Pyrimidine). Cultural
practices (Host eradication, sanitation, crop rotation, Polythene traps, Mulches)
Biological Control (Antibiosis, hyper - parasitism, Hypovirulence, Predation, Induced systemic
Resistance).

Unit 8: Plant Disease Control 02 Hours
Quarantine, Cultural practices, Physical methods, Chemical methods, Biological control
(Antibiosis, Hyper-parasitism, Hypovirulence, Predation, Induced Systemic Resistance).

Practicals 60 hours

4. Study of Late blight of Potato through specimens, temporary mounts (V.S. of leaf
showing infection) and permanent slides.

5. Study of Black stem Rust of Wheat: Symptoms on wheat and barberry. Observe
uredospores and teleutospores on V.S. wheat leaf/ to study stem spore stages of Puccinia
graministritici with the help of temporary tease/section mount of wheat. Permanent slides
of somatic and reproductive phases on both the hosts.

6. Study of smut of barley, symptoms of loose and covered smut and temporary spore
mount.

7. Study of Powdery mildew of pea, Symptoms with the help of live or preserved
specimens. Study of Erysiphe asexual and sexual stages with the help of temporary
tease/section mount/ permanent slides.

8. Study of symptoms of Red rot of sugarcane, W.M. of conidia through temporary tease
mount.
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9. Study symptoms of bacterial diseases: Citrus canker, Angular leaf spot of Cotton.

10. Study symptoms of viral diseases: Tobacco mosaic Disease, Vein clearing of
Abelmoschus esculentus/Ageratum sp.

11. Study of nematode diseases: Root knot disease of Brinjal.

12. Isolation of seed borne mycoflora by moist chamber method technique.

13. Study of biocontrol agents: Nematophagous fungi; Trichoderma sp.

14. The students should submit specimens of any two plant diseases studied by them.

Suggested Readings:

7. Agrios, G.N. (2005) Plant Pathology 5 th edition: Elsevier Academic Press, Amesterdam.
8. Sharma, P.D. (2014) Plant Pathology Rastogi Publications, Meerut, U.P.
9. Singh, R.S. (2018) Plant Diseases. 10th Edition Medtech, New Delhi.

Additional Readings:
® Ownley, Bonnie and Trigiano, Robert N. (2017). Plant Pathology: Concepts and
Laboratory Exercises, 3™ Edition, CRC Press.

Note: Examination scheme and mode shall be as prescribed by the Examination Branch,
University of Delhi, from time to time.
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DISCIPLINE SPECIFIC ELECTIVES (BOT-DSE-06)

Credit distribution, Eligibility and Pre-requisites of the Course

Course title & | Credits | Credit distribution of the course | Eligibility | Pre-
Code Lecture | Tutorial | Practical/ criteria requisite of
Practice the course

Natural 4 2 0 2 Class XII | Nil
Resource pass with
Management Biology/

Biotechn
BOT-DSE-06 ology

Learning Objectives:

@ Natural Resources are materials from earth which support life and significantly meet the
needs of people. The paper aims to describe the different types of natural resources and
their management. Students will study about the importance of each natural resource and
how and why they are threatened in current times. They will also be taught about
sustainably using our resources

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

13. understand the different resources available in nature

14. learn the importance of each resource along with the threats to these resources

15. gain an in-depth understanding of management of these resources and also restoration of
natural ecosystems

16. study the importance of sustainable practices

17. gain an insight into various initiatives taken the world over to save our natural resources.

18. understand the concept of clean energy and management of waste

Unit 1: Natural Resources 01 Hours

Definition, fundamental concepts and types

Unit 2: Sustainable Utilization 04 Hours
Concept, goals, approaches (economic, ecological, socio-cultural)

Unit 3: Land Resources 06 Hours
Forests (definition, threats, management); Agricultural practices and their impact; Soil
degradation (causes, management and remediation/restoration strategies)

Unit 4: Water Resources 04 Hours
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Freshwater, Marine, Estuarine, Wetlands — Threats and Management

Unit 5: Biological Resources 03 Hours
Biodiversity — Levels, Significance, Threats, Management

Unit 6: Energy 02 Hours
Clean energy strategies — Solar, Wind, Hydro, Tidal, Geo-thermal, Bio-energy

Unit 7: Climate Change 04 Hours
Impact, adaptation and mitigation (Land, Soil, Water, Biodiversity, Air)

Unit 8: Contemporary practices 04 Hours
EIA, GIS, Energy Audits, Waste Management, Ecosystem Restoration, Carbon footprint

Unit 9: National and International Initiatives 02 Hours

International Solar Alliance; Ramsar Convention; Basel Convention; Carbon Neutral Goals; Net-
zero Coalition; Clean Development Mechanism; CAMPA (Compensatory Afforestation Fund
Management and Planning Authority); Carbon Credits; REDD+ project, Renewable Energy

Certificates

Practicals 60 hours

5. Comparison of pH (pH meter) and salinity (Electrical Conductivity) of various soil

samples.

Comparison of field capacity of various soil samples.

Comparison of pH (pH meter) and TDS (TDS meter) of various water samples.
Comparison of salinity (titrimetric method) of various water samples.

® =N

9. Calculation and comparison of BOD and COD of various water samples from given data.

10. Comparison of species diversity in various communities by Shannon-Wiener Index.

11. Measurement of dominance of woody species by DBH method in the college campus.

12. Project (any one of the following):

6. Rainwater harvesting (site visit)

7. Ecological restoration (site visit)

8. Energy audit

9 Seed germination and seedling growth in garden and contaminated soils

10. Composting
11.  Any other

13. Field visit/s to any degraded ecosystem (landfill, polluted water body, invaded forest) or

any ongoing restoration project site.

Suggestive readings:

@® Vasudevan, N. (2006). Essentials of Environmental Science. New Delhi, India: Narosa

Publishing House.
® Singh, J. S., Singh, S.P. and Gupta, S.R. (2006). Ecology, Environment and Resource
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Conservation. New Delhi, India: Anamaya Publications.
Rogers, P.P., Jalal, K.F. and Boyd, J.A. (2008). An Introduction to Sustainable
Development. New Delhi, India: Prentice Hall of India Private Limited.

Additional resource:

10.

11.
12.
13.
14.
15.
16.
17.

18.

19.

https://moef.gov.in/en/division/forest-divisions-2/campa/compensatory-afforestation-
fund-management-and-planning-authority-campa/
https://www.un.org/en/climatechange/net-zero-coalition
https://www.recregistryindia.nic.in/
https://static.investindia.gov.in/National%20Policy%200n%20Biofuels.pdf
https://cri.nccf.in/
https://www.investindia.gov.in/team-india-blogs/carbon-financing-india
https://www.un-redd.org/

Ecosystem Restoration for People, Nature and
Climate https://wedocs.unep.org/bitstream/handle/20.500.11822/36251/ERPNC.pdf
Managing Ecosystems In The Context Of Climate Change Mitigation: A review of
current knowledge and recommendations to support ecosystem-based mitigation actions
that look beyond terrestrial forests https://www.cbd.int/doc/publications/cbd-ts-86-en.pdf
Jordan III, W. R., Gilpin, M. E., Aber, J. D. (1987). Restoration Ecology: a synthetic
approach to ecological research. Cambridge, Great Britain: Cambridge University Press.

Note: Examination scheme and mode shall be as prescribed by the Examination Branch,
University of Delhi, from time to time.
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https://moef.gov.in/en/division/forest-divisions-2/campa/compensatory-afforestation-fund-management-and-planning-authority-campa/
https://moef.gov.in/en/division/forest-divisions-2/campa/compensatory-afforestation-fund-management-and-planning-authority-campa/
https://www.un.org/en/climatechange/net-zero-coalition
https://www.recregistryindia.nic.in/
https://static.investindia.gov.in/National%20Policy%20on%20Biofuels.pdf
https://cri.nccf.in/
https://www.investindia.gov.in/team-india-blogs/carbon-financing-india
https://www.un-redd.org/
https://wedocs.unep.org/bitstream/handle/20.500.11822/36251/ERPNC.pdf
https://www.cbd.int/doc/publications/cbd-ts-86-en.pdf

COURSES OFFERED BY DEPARTMENT OF BOTANY

Category I1

Botany Courses for Undergraduate Programme of study with Botany as one of the
Core Disciplines
(B.Sc. Life Sciences with Botany as one of the Core discipline)

DISCIPLINE SPECIFIC CORE (LS-BOT-DSC-05)

Credit distribution, Eligibility and Pre-requisites of the Course

Course title & | Credits | Credit distribution of the course | Eligibility | Pre-
Code Lecture | Tutorial | Practical/ | eriteria requisite
Practice of the
course

Plant 4 2 0 2 Class Nil
Physiology and XII pass
Metabolism with

Biology/
LS-BOT-DSC- Biotechn
05 ology

Learning Objectives:

4. To make students realize how plants function, the importance of water, minerals,
phytohormones, and role of light in plant growth and development;
5. To understand mechanisms of carbon assimilation, nitrogen metabolism, phloem

transport and translocation.
Learning Outcomes: At the end of this course, students will be able to:

e correlate physiological and metabolic processes with functioning of the plants.
e cstablish the link between theoretical principles and experimental evidence.

Unit 1: Plant-water relations 03 hours
Water potential and its components, pathway of water movement, ascent of sap (include root
pressure and guttation), transpiration and its significance, stomatal movements — only ion theory.

Unit 2: Mineral nutrition 03 hours
Classification of mineral elements: Essential elements (macro- and micronutrients) and
beneficial elements, General role of essential elements, transport of ions across membrane, active
and passive transport (brief account of carriers, channels and pumps).
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Unit 3: Translocation in phloem 02 hours
Composition of phloem sap, girdling experiments, Pressure Flow Model, phloem loading and
unloading.

Unit 4: Plant growth regulators 04 hours
Physiological roles and bioassays of auxins, gibberellins, cytokinins, ethylene and ABA.

Unit 5: Plant response to light and temperature 02 hours
Photoperiodism - discovery (SDP, LDP, day neutral plants), concept of florigen; phytochrome
(discovery and physiological role), vernalization.

Unit 6: Enzymes 02 hours
Classification, Structure and properties, mechanism of enzyme catalysis and enzyme inhibition.

Unit 7: Carbon metabolism 06 hours
Photosynthetic pigments (chlorophyll a and chlorophyll b, xanthophyll, carotene); photosystem I
and II, Light reactions (electron transport and photophosphorylation), Dark reactions: C3
pathway; C4 and CAM pathways (no chemical structures); photorespiration. Metabolite pool and
exchange of metabolites, synthesis and degradation of sucrose and starch.

Unit 8: Respiration 02 hours
Basic differences in animal and plant respiration, Cyanide resistant respiration.

Unit 9: Nitrogen metabolism 04 hours
Nitrate assimilation (NR and NiR), biological nitrogen fixation in legumes (nodulation and role
of dinitrogenase) Ammonia assimilation: GS-GOGAT, reductive amination and transamination.

Unit 10: Stress physiology in plants 02 hours
ROS, RNS and anti-oxidative defence strategies.

Practicals 60 hours

Determination of osmotic potential of plant cell sap by plasmolytic method.
To study the effect of the environmental factor light on transpiration by excised twig.
Calculation of stomatal index and stomatal frequency of a mesophyte and a xerophyte.
To study the activity of catalase and study the effect of pH on the activity of enzyme.
To Study Hill's reaction.
To study the effect of light intensity on O2 evolution in photosynthesis.
Comparison of the rate of respiration in any two parts of a plant.
To separate photosynthetic pigments by paper chromatography.
Bolting / Effect of auxins on rooting.
To demonstrate the delay of senescence by cytokinins/ effect of ethylene on fruit
ripening

20. To study the phenomenon of seed germination (effect of light and darkness).

21. To demonstrate Respiratory Quotient (RQ)
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Suggested Readings:

e Taiz, L., Zeiger, E., Moller, I. M., Murphy, A. (2018). Plant Physiology and
Development, International 6" edition, Oxford University Press, Sinauer Associates, New
York, USA.

e Bajracharya, D. (1999). Experiments in Plant Physiology: A Laboratory Manual, Narosa
Publishing House, New Delhi.

e Hopkins, W. G., Huner, N. P. A. (2009). Introduction to Plant Physiology, 4" edition,
Wiley India Pvt. Ltd, New Delhi.

Additional Resources:
e Jones, R.,Ougham, H., Thomas,H.,Waaland, S. (2013). The molecular life of plants.
Chichester, England: Wiley-Blackwell.
e Kochhar, S.L. & Gujral, S.K. 2020. Plant Physiology: Theory and Applications, 2™
Edition. Cambridge University Press, UK.
e Bhatla, S.C., Lal, M.A. (2018). Plant Physiology, Development and Metabolism.
Singapore: Springer.

Note: Examination scheme and mode shall be as prescribed by the Examination
Branch, University of Delhi, from time to time.
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COURSES OFFERED BY DEPARTMENT OF BOTANY

Category I1I:
B.Sc. programme in Applied Life Sciences with Agrochemicals and Pest

Management

DISCIPLINE SPECIFIC CORE COURSE (DSC 05)

Credit distribution, Eligibility and Pre-requisites of the Course

Course title | Credits | Credit distribution of the core | Eligibility Pre-
& Code course criteria requisite
Lecture | Tutorial | Practical/ of the
Practice course
(If any)

Plant 4 2 0 2 Class XII pass | NIL

Physiology with Biology/

and Biotechnology

Metabolism

ALS BOT

DSC 05

Learning Objectives:
The learning objectives of this course are as follows:

to understand the fundamental concepts of plant physiology and metabolism.

to identify the role of water, minerals, hormones, and light in plant growth and
development.

to understand the basic biochemical mechanisms and mineral nutrition of plants.

to identify the criteria for the essentiality of elements.

to understand the role of hormones in plant growth and development.

to examine the commercial applications of growth regulators.

to understand the physiology of flowering and senescence.

to understand the mechanisms of photosynthesis and respiration.

to examine the biological nitrogen fixation in plants.

Learning Outcomes:
By studying this course, students will be able to:

6.

7.

8.

9.

Unit 1: Plant-water relations

comprehend the physiological processes that occur in plants, including the role of water,
minerals, hormones, and light in plant growth and development.

acquaint the basic biochemical mechanisms of plants, including photosynthesis,
respiration, nitrogen metabolism, and chemical regulation of growth and development.
comprehend the process of biological nitrogen fixation, reproductive physiology and
senescence of plants.

develop practical skills in plant physiology and metabolism.

(3 Hours)
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Water potential and its components, pathway of water movement, ascent of sap, transpiration and
its significance, factors affecting transpiration, root pressure and guttation.

Unit 2: Mineral Nutrition (3 Hours)
Essential elements, Macro- and micronutrients, Criteria for essentiality of elements, Methods of
studying mineral requirement (Hydroponics, Aeroponics)

Unit 3: Translocation in Phloem (3 Hours)
Composition of phloem sap, girdling experiments, Pressure Flow Model, phloem loading and
unloading.

Unit 3: Chemical Regulation of Growth and Development (3 Hours)
Role of hormones in plant growth and development, Commercial applications of growth
regulators, Growth retardant and its usefulness

Unit 4: Reproductive Physiology and Senescence (3 Hours)
Photo-periodism and flowering response, Photo-perception and critical photoperiod, Phyto-

chrome and its role in flowering, Vernalization and senescence.

Unit 5: Photosynthesis (7 Hours)

Historical contributions of Blackman, Emerson, and Hill, Photosynthetic pigments
(chlorophyll-a and b, xanthophyll, carotene), Photosystem I and II, reaction center,

antenna molecules, Electron transport and mechanism of ATP synthesis, C3 pathway, C4 and

CAM plants (in brief, no pathways), Photorespiration.

Unit 6: Respiration (5 Hours)

Glycolysis, Anaerobic respiration, TCA cycle, Oxidative phosphorylation, Glyoxylate cycle, RQ

Unit 7: Nitrogen Metabolism (3 Hours)

Biological nitrogen fixation - nodulation in detail, Nitrate and ammonia assimilation.

PRACTICAL (60 Hours)

2. To determine the osmotic potential of plant cell sap by plasmolytic method.

Calculate stomatal index and stomatal frequency of a mesophyte and a xerophyte.

Study Hill's reaction.

To study the effect of the environmental factor light on transpiration by excised twig.

Study the effect of light intensity on O; evolution in photosynthesis.

N S kW

Compare the rate of respiration in any two parts of a plant.
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8. To study the activity of catalase and the effect of pH and heavy metals.

9. Demonstrate the effect of auxin on rooting.

10. Demonstration of Bolting.

11. Demonstration of root respiration.

12. Demonstration of suction due to transpiration

13. A field visit to Hydroponics and Aeroponics facilities.

Essential/ Recommended readings:

6. Hopkins, W. G., Huner, N. P. A. (2009) Introduction to Plant Physiology, 4™ edition.
New Delhi, Delhi: Wiley India Pvt. Ltd

7. Taiz, L., Zeiger, E., Moller, 1. M., Murphy, A. (2018) Plant Physiology and Development
International 6 edition. New York, NY: Oxford University Press, Sinauer Associates.

8. Kochhar, S.L., Kaur, S. and Gujral, S.K. (2020) Plant Physiology: Theory and
Applications. New Delhi, Delhi: Foundation Books, imprint of Cambridge University
Press India Pvt, Ltd.

Suggestive readings:

6. Bajracharya, D. (1999) Experiments in Plant Physiology: A Laboratory Manual. New
Delhi, Delhi: Narosa Publishing House.

7. Bhatla S.C. and Lal, M.A. (2018) Plant Physiology, Development and Metabolism,
Springer.

8. Salisbury F.B. and Ross C.W. (1992) Plant Physiology, 4" edition, Wadsworth

Publishing Company, California.

Note:Examination scheme and mode shall be as prescribed by the Examination Branch,

University of Delhi, from time to time.
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https://www.google.com/search?sa=X&ved=2ahUKEwjJxOXRtdb-AhX-U2wGHen1CkIQ8fIDegQIKhAj&q=inauthor:%22Frank+B.+Salisbury%22&tbm=bks&sxsrf=APwXEdfz0Aj2w5OgfmP32YrpuWfAh_ahYg:1683023150369
https://www.google.com/search?sa=X&ved=2ahUKEwjJxOXRtdb-AhX-U2wGHen1CkIQ8fIDegQIKhAj&q=inauthor:%22Cleon+W.+Ross%22&tbm=bks&sxsrf=APwXEdfz0Aj2w5OgfmP32YrpuWfAh_ahYg:1683023150369
https://www.google.com/search?sa=X&ved=2ahUKEwjJxOXRtdb-AhX-U2wGHen1CkIQ8fIDegQIKhAj&q=inpublisher:%22Wadsworth+Publishing+Company%22&tbm=bks&sxsrf=APwXEdfz0Aj2w5OgfmP32YrpuWfAh_ahYg:1683023150369
https://www.google.com/search?sa=X&ved=2ahUKEwjJxOXRtdb-AhX-U2wGHen1CkIQ8fIDegQIKhAj&q=inpublisher:%22Wadsworth+Publishing+Company%22&tbm=bks&sxsrf=APwXEdfz0Aj2w5OgfmP32YrpuWfAh_ahYg:1683023150369

DSE for

B.Sc. programme in Applied Life Sciences with Agrochemicals and Pest

Management

DISCIPLINE SPECIFIC ELECTIVE COURSE (DSC 05)
Creditdistribution,EligibilityandPre-requisitesoftheCourse

Coursetitle&Code |Credits (Creditdistributionofthecore Eligibilit | Pre-

Course ycriteria requisiteofth

Lecture | Tutorial | Practical/ ecourse

Practice (Ifany)
Developmental 4 2 0 2 Class XII | NIL
Biology of Plants pass with
ALS BOT Biology/
DSE03 Biotechnol
ogy

LearningObjectives:

Thelearningobjectivesofthiscoursearefollows:

12. to acquaint the students with internal basic structure and cellular composition of the

plant body.

13. to correlate structure with important functions of different plant parts.

14. to study of various tissue systems and their development and functions in plants

15.to have knowledge of the flowering and fruiting, reproduction process, role of
pollinators, ovule and seed development.

LearningOutcomes:

By studying this course, students will be able to:

11. gain knowledge of various cells and tissues, meristem, epidermal and vascular tissue
system in plants.

12. get an insight of various aspects of growth, development of the tissues and
differentiation of various plant organs.

13. gain the knowledge of basic structure and organization of plant parts in angiosperms and
its correlation with morphology and functions.

14. get acquainted with pollen development and pollination, ovule development and

fertilization, endosperm development and its importance.
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Unitl: Meristematic and permanent tissue: (4 Hours)

Meristems and derivatives- structural organization of shoot and root apices; permanent tissue:
simple and complex tissues.

Unit 2: Dermal System (2 Hours)
Epidermis, stomata, trichomes and glands

Unit3: Organs (4 Hours)
Structure of dicot and monocot root, stem and leaf

Unit 4: Secondary Growth (4 Hours)
Vascular cambium — structure and function, Secondary growth in root and stem, periderm.

Unit 5: Anther (4 Hours)

Structure and development, microsporogenesis, Pollen Development, structure of pollen and
pollen wall (Basic Concepts).

Unit 6: Ovules (4 Hours)
Structure and types, megasporogenesis and mega gametogenesis, mature embryo sac.

Unit 7: Pollination and Fertilization (4 Hours)

Pollination mechanisms and adaptations; double fertilization; sexual incompatibility- basic
concepts

Unit 8: Endosperm and Embryo (3 Hours)
Types and function of endosperm, embryogenesis, dicot and monocot embryo

Unit 9: Seed development (1 Hours)

Basic concepts of seed development

PRACTICAL (60 Hours)
1. Study of root and shoot apex through permanent slides and photographs.
2. Tissues (parenchyma, collenchyma, sclerenchyma and their types); Macerated xylary
elements, Phloem (Permanent slides/ Photographs/ Digital resources)
3. To cut transverse section of stem: Monocot: Zea mays; Dicot: Helianthus; Study of
secondary growth in Helianthus stem.
4. To cut transverse section of root: Monocot: Zea mays; Dicot: Cicer; Study of
secondary growth in Helianthus .
Study of the structure of Dicot and Monocot leaf.
Study of anther structure (young and mature).
7. Calculation of percentage of germinated pollen in a given medium through hanging
drop/sitting drop method.
8. Types of ovules: anatropous, orthotropous, circinotropous, amphitropous/
campylotropous.

AN
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9.  Female gametophyte: Mature embryo sac (photographs). Ultrastructure of mature egg
apparatus cells through electron micrographs.
10. Dissection of embryo and endosperm from developing seeds.

Essential/ Recommended readings:

1. Bhojwani, S.S., Bhatnagar, S.P. (2011). Embryology of Angiosperms, 5th edition. New
Delhi, Delhi: Vikas Publication House Pvt. Ltd.

2. Mauseth, J.D. (1988). Plant Anatomy. San Francisco, California: The

Benjamin/Cummings
Publisher.

3. Franklin, E. R. (2006). Esau’s Plant Anatomy: Meristems, Cells, And Tissues of the Plant
Body: Their Structure, Function, and Development. New Jersey, U.S.: John Wiley &

Sons,

Inc., Hoboken.

4. Shivanna, K.R. (2003). Pollen Biology and Biotechnology. Delhi, Delhi: Oxford and IBH
Publishing Co. Pvt. Ltd.

Suggestive readings:

1.  Raghavan, V. (2000). Developmental Biology of Flowering plants. Netherlands, Europe:
Springer.

2. Johri, B.M. (1984). Embryology of Angiosperms. Netherlands, Europe: Springer-Verlag.

3. Bhojwani S.S., Dantu P.K. and Bhatnagar, S.P. (2015) The Embryology of Angiosperms,

6th

edition. Vikas Publication House Pvt. Ltd. New Delhi.

4.  Tayal, M.S. (2021). Plant Anatomy, 4" Edition. Meerut, U.P.: Rastogi publications.

Crang, R., Lyons-Sobaski, S., and Wise, R., (2018) Plant Anatomy: A Concept-Based

Approach to the Structure of Seed Plants, 1% Edition, Springer Nature Switzerland AG.

e

Note: Examination scheme and mode shall be as prescribed by the Examination Branch,
University of Delhi, from time to time.
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POOL OF GENERIC ELECTIVES

GENERIC ELECTIVE (BOT-GE-18)

Credit distribution, Eligibility and Pre-requisites of the Course

Course title & | Credits | Credit distribution of the course | Eligibility | Pre-

Code Lecture | Tutorial | Practical/ criteria requisite of
Practice the course

Genetic 4 2 0 2 Class XII Nil

Engineering pass with

Technologies Science

&

Applications

BOT-GE-18

Learning Objectives:

e To illustrate the use of modern techniques for the manipulation and analysis of DNA
sequences

9. To understand the applications of recombinant DNA technology for the generation of
commercial biotechnological products of diverse usage.

10. To gain knowledge about biosafety and ethical concerns associated with recombinant
DNA technology.

11. To train students in strategizing research topics employing genetic engineering
techniques.

Learning Outcomes: At the end of this course students would be able to:
@® understand methods and techniques involved in manipulation and analysis of nucleic
acids, gene cloning and creation of genetically modified organisms (GMOs).
@® understand the commercial application of rDNA technology in research, agriculture and
human health
® comprehend biosafety and ethical issues associated with rDNA technology

Unit 1: Introduction 01 Hours
Introduction to rDNA technology and gene cloning.
Unit 2: Enzymes and Vectors in genetic engineering 07 Hours

Restriction endonucleases, exonucleases, polymerases, RNAses, kinases, ligases; Plasmids
(pBR322, pUCI18, pUCI19); Lambda based vectors and derivatives (Insertion vectors,
replacement vectors, cosmids, phagemids); Artificial Chromosomes (YACs, BACs); Bacterial
transformation, strategies for selection and screening (o complementation, antibiotic resistance);
Plant Transformation vectors (Ti plasmid), Protein Expression Vectors for use in E. coli,
introduction to marker and reporter genes (GUS, GFP).
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Unit 2: Gene transfer methods 04 Hours
Agrobacterium  mediated  transformation,  Electroporation, = Microinjection,  Particle
Bombardment, PEG mediated

Unit 3: DNA libraries construction and screening 04 Hours
Procedures for construction of genomic and cDNA libraries, screening methods for locating the
desired gene (Replica plating, Complementation screening, heterologous gene probe-based
hybridizations)

Unit 4: PCR, nucleic acid hybridization and DNA sequencing 08 Hours
PCR technique and its applications, RT-PCR, qPCR, Hybridization based assays (Southern and
Northern blotting), Sanger’s di-deoxy chain termination method of sequencing — gel-based
electrophoresis  (semi-automated) and capillary-based gel electrophoresis (automated
sequencing).

Unit S: Applications of rDNA technology 06 Hours
Applications in basic research (identify, map, clone, and sequence genes and to determine their
functions); applications in agriculture (biotic and abiotic stress tolerant transgenic plants,
improved Nitrogen fixation, and plant growth); applications in human health (Disease diagnosis
(heritable diseases and acquired infectious diseases) and therapeutics (production of recombinant
vaccines, protein therapies: production of Insulin, Interferons, and human growth hormone).
Human genome project and sequencing of plant genomes by taking Arabidopsis genome as an
example. Safety and Ethical Issues related to rDNA research.

Practicals 60 hours

Isolation of genomic/plasmid DNA from bacteria.

Quantification of extracted DNA by DPA (Diphenylamine) method.

Restriction digestion and AGE (Agarose gel electrophoresis) of DNA.

Restricting Mapping of linear and circular DNA.

Study of direct and indirect gene transfer methods by photographs: Electroporation,

Microinjection and Particle Bombardment, Ti-plasmid mediated gene transfer.

e Demonstration of techniques by photographs: PCR, RT-PCR, qPCR, Southern and
Northern blotting and hybridization.

e Study of applications of rDNA technology by photographs: recombinant insulin,
interferon and human growth hormone, Bt Cotton, Golden rice, and Flavr Savr tomato.

e Demonstration of working of equipments used in rDNA technology: Thermocycler,

Laminar air flow cabinet, Autoclave, Incubator shaker, Refrigerated centrifuge.

Suggested Readings:

11. M. R. Green, J. Sambrook. Molecular Cloning: A Laboratory Manual (Cold Spring
Harbor, ed. 4, 2012).
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12. M. Wink. An Introduction to Molecular Biotechnology: Molecular Fundamentals,
Methods and Applications in Modern Biotechnology (Wiley, ed. 2, 2011).

13. Glick, B.R., & Patten C. (2022). Molecular Biotechnology: Principles and Applications.
6edn. Washington, U.S.: ASM Press.

14. Snustad, D.P.,Simmons, M.J. (2019). Principles of Genetics, 7th edition. Chichester,
England: John Wiley and Sons.

15. Brown, T. A. 2020. Gene Cloning & DNA Analysis: An Introduction. 8"edn. UK: Wiley
Blackwell.

16. Primrose, S. B., Twyman, R. (2009). Principles of gene manipulation and genomics.
Wiley. com.

17. Howe, C. J. (2007). Gene cloning and manipulation. Cambridge University Press.

Additional Resources:
1. M. M. Burell. (1993) Enzymes of Molecular Biology, Humana Press.
2. H.M. Eun. (1996) Enzymology: Primer for Recombinant DNA Technology, Academic
Press.
3. S. B. Primrose, R. Twyman. (2006) Principles of Gene Manipulation and Genomics
(Wiley-Blackwell, ed. 7).

Note: Examination scheme and mode shall be as prescribed by the Examination
Branch, University of Delhi, from time to time.
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[ GENERIC ELECTIVE (BOT-GE-19) ]

Credit distribution, Eligibility and Pre-requisites of the Course

Course title & | Credits | Credit distribution of the course | Eligibility | Pre-

Code Lecture | Tutorial | Practical/ criteria requisite of
Practice the course

Fundamentals 4 2 0 2 Class XII Nil

of Molecular pass with

Biology Science

BOT-GE-19

Learning Objectives:
5. To gain the knowledge of structure and functions of DNA and RNA

Learning Outcomes:
Students would have understanding of
9. understanding of nucleic acid, organization of DNA in prokaryotes and Eukaryotes, DNA
replication mechanism, genetic code and transcription process.

10. Processing and modification of RNA and translation process, function and regulation of
expression.

Unit 1: Nucleic Acids as genetic material 02 Hours

Discovery of Nuclein by Fredrich Miescher; Experiments by Griffith, Hershey and Chase,
Avery, McLeod and McCarty and Fraenkel Conrat.

Unit 2: Structure of Nucleic acids- the blueprint of Life 04 Hours

Building blocks of nucleic acid: Ribose sugar, Purine, Pyrimidine, phosphate; Watson and
Crick’s model of DNA, DNA types (A,B,Z type), Comparison of RNA structure and types
(tRNA, mRNA and rRNA); nucleosome- chromatin structure; Euchromatin and heterochromatin.

Unit 4: Central Dogma of Life 04 Hours

Concept of Central dogma; Salient features of genetic code, deciphering the genetic code
(Contribution of Nirenberg, Matthei and Ochoa, H.G. Khorana).

Unit 3: Replication 05 Hours

Semi-conservative mode of DNA replication; replication of linear and circular DNA (Theta and
Rolling circle model); mechanism and role of key enzymes in replication; role of telomerase
enzyme in eukaryotic DNA replication; reverse transcription.

Unit 5: Transcription 05 Hours

Comparative account of transcription in Prokaryotes and eukaryotes; post-transcriptional
processing of pre-mRNA in eukaryotes (3’, 5’ end modifications and general mechanism of
splicing involving spliceosomes).
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Unit 6: Translation 05 Hours

Comparative account of prokaryotic and eukaryotic ribosome structure and translation; inhibitors
of protein synthesis (antibiotics).

Unit 7: Gene regulation 05 Hours

Gene regulation in Prokaryotes- Operon concept: inducible and repressible operon; regulation of
lactose (lac) and tryptophan (trp) in Escherichia coli; attenuation regulation.

Practicals 60 hours

6.
7.

8.
9.

10.

11.

12.

13.

DNA isolation from cauliflower head by spooling method.

Study experiments establishing nucleic acid as genetic material: Griffith’s, Avery et al,
Hershey &amp; Chase’s and Fraenkel Conrat’s experiments (through photographs)

Study DNA packaging (photographs/paper models).

Study modes of DNA replication: Meselson and Stahl’s experiment, Rolling circle and
Theta model of replication and semi-discontinuous, semi conservative replication
(photographs).

Study structure of tRNA, prokaryotic RNA polymerase and eukaryotic RNA polymerase
II (photographs/paper models).

Study RNA modification: Assembly of Spliceosome machinery, Splicing mechanism in
group [ &amp; group II introns (photographs/paper models).

Study gene regulation mechanism in prokaryotes: lactose (lac) operon and tryptophan
(trp) operon (photographs).

Finding the Tm of different DNA samples from the photographs of DNA melting profile
provided. Problem solving for calculating the GC content.

Suggested Readings:

Cooper, G.M., Hausman, R.E. (2009). The Cell: A Molecular Approach, 5th edition.
Washington, D.C.: ASM Press & Sunderland, Sinauer Associates, MA.

Karp, G. (2010). Cell Biology, 6th edition. New Jersey, U.S.A.: John Wiley & Sons
Snustad, D.P., Simmons, M.J. (2012). Principles of Genetics, 6+ Edition. New Delhi,
Delhi: John Wiley & Sons

Klug, W.S., Cummings, M.R., Spencer, C.A. (2012). Concepts of Genetics, 10th
edition. San Francisco, California: Benjamin Cummings

Additional Resources:

6.

Note:

Hardin, J. and Lodolce, J.P. (2021). Becker’s World of the cell, 10th edition, Pearson

Examination scheme and mode shall be as prescribed by the

Examination Branch, University of Delhi, from time to time.
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