SEMESTER - VI

BSc. (H) Zoology

DSC-Animal Biotechnology

Zoo-DSC-16

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE
Course title Credits Credit distribution of Eligibility Pre-
& Code thecourse criteria requisite of

Lecture | Tutorial | Practical/ the course
Practice (if any)
Animal 04 02 Nil 02 Passed Class | NiL
Biotechnology Xl with
Z00-DSC-16 Biology/
Biotechnology

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

e tointroduce students to the principle, practices and application of biotechnology.

to familiarize the students with the basic concept of genetic engineering.

e to enable students to solve problems focusing on health, medicine, agriculture and
environment etc.

e to learn scientific and engineering principles related to the processing/production
of the recombinant proteins.

e to equip the students with the skills advanced tools and techniques used in
biotechnology to acquire skills to pursue a career in biotechnology.

e to make the students aware of the scope of biotechnology which encompasses
almost every field of science like engineering, research, commercialization and
academics.

Learning Outcomes

By studying this course, students will be able to:

e Enable students to make a strategy to manipulate genetic structure of an organism
for improvement of any trait.

e Comprehend the ethical and social issues regarding GMOs.

e Gain knowledge of DNA isolation, Agarose gel electrophoresis, PCR,
transformation etc.

e Execute the application of recombinant DNA technology in designing research
project.

e Acquire technical skills required for joining research
labs/industry/institute/pharmaceutical etc. including entrepreneurship.



SYLLABUS OF DSC-16

UNIT- 1: Overview of Biotechnology 1hr
Aim and scope; applications in biotechnology.

UNIT- 2: Basic Tools for Gene Manipulation 10 hrs
Cloning vectors: Plasmids, Cosmids, Phagemids, Lambda Bacteriophage, M13, BAC,
YAC, MAC and Expression vectors (characteristics); Restriction enzymes; DNA
modifying enzymes; Transformation techniques: Calcium chloride method,
electroporation and biolistic methods, construction of genomic and cDNA libraries and
screening by colony and plaque hybridization.

UNIT- 3: Advance Tools and Techniques 3 hrs
Gene Editing Tool: Zinc Finger, TALEN, Clustered regularly interspaced short
palindromic repeats (CRISPR/Cas9) system.

UNIT- 4: Genetically Modified Animals 8 hrs
Production of cloned and transgenic animals: Nuclear Transplantation, Retroviral
Method, DNA microinjection; Applications of transgenic animals; Production of
pharmaceuticals, production of donor organs, knock-out mice.

UNIT- 5: Applications of Genetic Engineering 8 hrs
Molecular diagnosis of genetic diseases (Cystic fibrosis, Sickle cell anemia): RFLP
based, Allele specific oligonucleotide dot blot method, PCR- Oligonucleotide ligation
assay; Recombinant DNA in medicines: recombinant insulin and human growth
hormone, Gene therapy.

Practical (60 hrs)

(Laboratory periods: 15 classes of 4 hours each)
1. Isolation of genomic DNA from E. coli.

. Isolation of plasmid (pUC 18/19) from E. coli.

. Detection/ Visualization of DNA using Agarose gel electrophoresis.

. Construction of circular and linear restriction map from the data provided.
. Calculation of transformation efficiency from calcium chloride method.

. Study of different blotting techniques: Southern, Northern and Western.

. DNA sequencing: Sanger method, Next generation sequencing (lllumina).

. Study of Polymerase Chain Reaction (PCR) and DNA microarrays.
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. Study and interpretation of DNA fingerprinting.
10. Submission of Project report based on any of the topics above (theory/practical)



Essential/recommended readings

1. Brown, T.A. (2010) Gene Cloning and DNA Analysis. VI Edition, Wiley-Blackwell
publishing (Oxford, UK), ISBN: 978-1-4051-8173-0.

2. Glick, B.R., Pasternak, J.J. and Patten, C.L. (2010). Molecular Biotechnology-
Principles and Applications of Recombinant DNA. IV Edition, ASM press,
Washington, USA.

3. Primrose, S.B., and Twyman, R. M. (2006). Principles of Gene Manipulation and
Genomics. VII Edition, Blackwell publishing (Oxford, UK)

Suggestive readings

1. Clark, D. P. and Pazdernik, N.J. (2012) Biotechnology, Academic Press.

2. Watson, J.D., Myers, R.M., Caudy, A. and Witkowski, J.K. (2007) Recombinant
DNAGenes and Genomes- A Short Course. Il Edition, Freeman and Co., N.Y., USA.

NOTE: Examination scheme and mode shall be as prescribed by the Examination
Branch, University of Delhi, from time to time.



DISCIPLINE SPECIFIC CORE COURSE -17 —:

Methods in Biostatistics
Zoo-DSC-17
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
Practice ofthe
course
(if any)
Methods in | 04 02 Nil 02 Passed Class NIL
Biostatistics Xl with
Z00-DSC-17 Biology/
Biotechnology

Learning Objectives

The learning objectives of this course are as follows:

e to provide an overview of the fundamental concepts of biostatistics.

e to apprise students to the various statistical methods and software tools for
understanding data analysis in biological sciences.

e to familiarize students with basic training and develop skills required for analysis of
experimental data in biological sciences.

e to encourage students to pursue higher studies or career in biostatistics as Data
Analyst, Data Scientist, Software Developer, Machine Learning Analyst, Research
Scientist, Academicians, etc.

Learning Outcomes

By studying this course, students will be able to

e better understand the basic concepts of Biostatistics and its various applications in
different fields of biological sciences.

e acquire basic skills to set up hypothesis and design research studies.

e enable students to differentiate among various experimental designs and apply
appropriate statistical tests.

e develop the skills to collect and represent data in tabular and graphical forms.

e analyze data and interpret experimental results using calculator, spread sheets
software and online/offline software tools.

Syllabus of DSC-17
UNIT- 1: Introduction to Biostatistics 1hr
Aim and scope; applications in biological sciences.

UNIT- 2: Statistical Data 4 hrs
Sampling methods; Primary and secondary data; Qualitative and quantitative data;



UNIT- 3: Descriptive Statistics 9 hrs
Concepts of statistical population and samples, parameter and statistics; Measures of
Central tendency and Dispersion - Mean, Median and Mode (grouped and ungrouped
data); Variance, Standard Deviation and Standard Error; Coefficient of Variance.

UNIT- 4: Probability and Distributions 2 hrs
Normal, Binomial and Poisson; Skewness and Kurtosis.

UNIT- 5: Testing of Hypothesis 4 hrs
Null and Alternative hypotheses; Concepts of statistical errors - Type | and Type Il
errors; Confidence Intervals and Confidence levels.

UNIT- 6: Statistical tests 6 hrs
Chi Square tests; Z test, t Tests - paired and unpaired; F test (one way ANOVA).

UNIT- 7: Correlation and Regression 4 hrs
Correlation Coefficient; Linear regression analysis.

Practical (60 hrs)

(Laboratory periods: 15 classes of 4 hours each)

1. To learn calculation and graphical representation of data with computers (e.g.
MS Excel/SPSS/SigmaStat/Prism).

2. To compute Coefficient of Variance from data collected and measure variability.

3. To collect data on different parameters (e.g. height/weight) of animal/plant
samples and test for significance, difference between mean, mode and median.

4. To compute ‘test of independence’ and ‘goodness of fit" with samples/data provided
using Chisquare test.

5. To perform Z test/ F test (ANOVA) for given samples/data provided.

6. Submission of Project report based on field studies (sample collection, data
analysis and interpretation using above statistical tests).

Essential/recommended readings

1. Daniel, W.W. and Cross, C.L. (2018) Biostatistics: Basic Concepts and Methodology
for the Health Sciences 11t Edition, John Wiley & Sons, Inc.

2. Motulsky, H. (2016) Essential Biostatistics: A Non-mathematical Approach Oxford
University Press

Suggestive readings
1. Zar, Jerrold H. (1999). Biostatistical Analysis, IV Edition, Pearson Educationinc and
Dorling Kindersley Publishing Inc. USA

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



Evolutionary Biology
Z00-DSC-18

DISCIPLINE SPECIFIC CORE COURSE- 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
Practice of the
course(if
any)
Evolutionary 04 02 Nil 02 Passed Class NIL
Biology Xl with
Zoo-DSC- 18 Biology/
Biotechnology

Learning Objectives

The learning objectives of this course are as follows:

e to understand evolutionary forces leading to the variations and diversification of
species.

e to learn about deciphering evidences ranging from fossil records to molecular data
and to establish phylogenetic relationships of species.

e to gain knowledge of the processes and patterns of biological evolution.

e to get acquainted with origin and evolution of man.

e to acquire problem solving and high order analytical skills by attempting numerical
problems as well as performing simulation studies of various evolutionary forces in
action.

Learning Outcomes

By studying this course, students will be able to:

e gain knowledge about the relationship of the evolution of various species and the
environment they live in.

* apply knowledge gained, on populations in real time, while studying speciation,
behaviour and susceptibility to diseases.

e better understand the study of variations, genetic drift to ensure that conservation
efforts for small threatened populations are focused in right direction.

e predict the practical implication of various evolutionary forces acting on the human
population in the field of human health, agriculture and wildlife conservation.

e use various software to generate interest towards the field of bioinformatics and
coding used in programming language.



SYLLABUS OF DSC-18
UNIT- 1 Historical Review of Evolutionary Concepts 2 hrs
Lamarckism, Darwinism, Neo-Darwinism

UNIT- 2: Beginning of Life 3 hrs
Chemogeny, RNA world, biogeny, origin of photosynthesis, endo-symbiotic theory

UNIT- 3: Evidences of Evolution 5 hrs
Palaeontological: geological time scale; phylogeny of horse;

Molecular: neutral theory of evolution, molecular clock, example of globin gene family,
rRNA/Cyt c.

UNIT- 4: Raw Material for Evolution 3 hrs
Variations: Heritable variations and their role in evolution

Unit 5: Process of Evolution 6 hrs
Qualitative studies: Natural selection, types of natural selection, artificial selection, kin
selection, adaptive resemblances, sexual selection, frequency dependent selection.
Quantitative studies: Natural selection (concept of fitness, selection coefficient),
genetic drift (founder’s effect, bottleneck phenomenon), migration and mutation
(genetic load).

UNIT- 6: Product of Evolution 4 hrs
Speciation: micro-evolutionary changes (inter-population variations, clines, Ring
species, races), species concept, isolating mechanisms.

UNIT- 7: Extinction 3 hrs
Mass extinctions (events, causes and effects), Detailed explanation of K-T extinction

UNIT- 8: Origin and Evolution of Man 4 hrs
Unigue hominin characteristics contrasted with primate characteristics, primate
phylogeny from Dryopithecus leading to Homo sapiens, molecular evidences in
evolution of modern human.

Practical (60 hrs)
(Laboratory periods: 15 classes of 4 hours each)

1. Study of fossils (types, forms and dating) from models/pictures.
2. Study of homology, analogy and homoplasy from suitable specimens.
3. Study different modes of speciation and Adaptive radiation/macroevolution by
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4. Study of variations in a sample human population: (a) Continuous variation:
Height/Weight in relation to age and sex (b) Discontinuous variation: Ability/Inability
to taste Phenylthiocarbamide (PTC).

5. Study of Hardy-Weinberg Equilibrium: statement, assumptions, derivation of the
equation and its verification by chi square analysis.

6. Demonstration of role of natural selection and genetic drift in changing allelic
frequencies using simulation studies.

7. Construction of cladograms based on morphological characters.

8. Introduction and construction of Phylogenetic trees with the help of bioinformatics
tools (Clustal X/W, Phylip, MLK/MP/NJ) and its interpretation.

Essential/recommended readings

1. Roberts, A. (2018) Evolution: the human story, Dorling, Kindersley Ltd.

2. Hall, B.K. and Hallgrimson, B. (2013). Evolution. V Edition, Jones and Barlett
Publishers.

3. Campbell, N.A. and Reece J.B. (2011). Biology. IX Edition. Pearson, Benjamin,
Cummings.

4. Barton N.H., Briggs D.E.G., Eisen J.A., Goldstein D.B. and Patel N.H., (2007) 1° Ed.
Evolution, Cold Spring Harbor Laboratory Press.

Suggestive readings

1. Futuyma, Douglas and Mark, Kirkpatrick (2017) 3rd Ed. Evolutionary Biology, Oxford
University Press.

2. Zimmer C. and Emlen D. J., (2013) 1stEd. Evolution: Making Sense of Life, Roberts &
Co.

3. Pevsner, J. (2009). Bioinformatics and Functional Genomics. Il Edition, Wiley
Blackwell.

4. Ridley, M. (2004). Evolution. lll Edition, Blackwell publishing.

NOTE: Examination scheme and mode shall be as prescribed by the Examination
Branch, University of Delhi, from time to time.



