3. Awasthi V. B. (2017) Agricultural Insect Pest and their Control, 2" edition, Scientific
Publisher India.

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

University of Delhi, from time to time.

ZOOLOGY COMPONENT - DSE

[ DISCIPLINE SPECIFIC ELECTIVE COURSE (DSE 02) ]

Credits distribution, Eligibility and Pre-requisites of the Course

Course title & | Credits | Credit distribution of the | Eligibility | Pre-requisite
Code course criteria of the course
Lecture | Tutorial | Practical/
Practice
Developmental |4 2 0 2 Class 12t | NIL
Biology of Pass with
Animals Science
ALS ZOO DSE 02

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

e to acquaint students of different phases of development and changes from embryonic to

post-embryonic stage.

e to comprehend the basic principles and concepts underlying developmental processes at

the cellular and molecular level.

e to learn about gametogenesis, cleavage patterns, morphogenetic movements and the

importance of extraembryonic membranes.
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e to apprise the students of the applications of this course in addressing the problems of

developmental abnormalities and infertility in human.

Learning Outcomes:
By studying this course, students will be able to:
e understand the events that lead to the formation of a multicellular organism from a single
cell.
e |earn the general patterns and sequential developmental stages during embryogenesis.
e acquire better knowledge of the mechanisms involved in morphogenesis and interactions
of cells during gastrulation, placentation, regeneration and metamorphosis.
e appreciate the importance of IVF and amniocentesis for tackling infertility and

developmental abnormalities.

Unit 1: Introduction (2 Hours)

Historical background, phases of development, growth and differentiation, cytoplasmic

determinants, teratogens.
Unit 2: Early Embryonic Development (15 Hours)

Gametogenesis: spermatogenesis, oogenesis; types of eggs, egg membranes; fertilization
(External and Internal), blocks to polyspermy, planes and patterns of cleavage, types of blastula,

fate maps, morphogenetic movements, gastrulation in frog and chick.
Unit 4: Late Embryonic Development (5 Hours)

Fate of germ layers, extraembryonic membranes in birds, placenta (structure, types and

functions).

Unit 5: Post-embryonic Development (5 Hours)
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Metamorphic changes in amphibians and insects; regeneration: modes of regeneration,
epimorphosis, morphallaxis and compensatory regeneration, limb regeneration in tailed

amphibia.
Unit 6: Applications of Developmental Biology (3 Hours)
Embryonic stem cell; in vitro fertilization, amniocentesis.

PRACTICAL (60 Hours)

1. Study of whole mounts and sections of developmental stages of frog through permanent
slides: Egg, cleavage stages, blastula, gastrula, neurula (neural plate, neural fold and neural
tube stages), tailbud stage, tadpole (external and internal gill stages)

2. Study of whole mounts of developmental stages of chick through permanent slides
(Hamburger and Hamilton stages): Stage 3 (Intermediate Streak)-13 hours, stage 4
(Definitive streak)-18 hours, stage 5 (Head process)-21 hours, Stage 7- 24 hours, stage 8-
28 hours, stage10-33 hours, stage 11- 40 hours, stage 13- 48 hours, stage 19- 72 hours and
stage 24- 96 hours of incubation.

3. In vivo study of chick embryo development by windowing and candling methods.
(Demonstration only).

4. Study of different stages of development of Drosophila.

5. Study of different types of placenta (photomicrographs/ slides).

6. Project report on Drosophila development/Visit to poultry farm/IVF Centre.

Essential/recommended readings:

1. Gilbert, S.F. (2016) Developmental Biology, Sinauer Associates, Inc. Publishers, Sunderland,
Massachusetts, USA.

2. Balinsky B. I. and Fabian B. C. (2006) An Introduction to Embryology. 8" Edition,
International Thompson Computer Press.

3. Kalthoff, K. (2001) Analysis of Biological Development. 2" Edition, McGraw Hill Publishers.
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Suggestive readings:

1. Arora, R. and Grover, A. (2018) Developmental Biology: Principles and Concepts. 1%
Edition, R. Chand & Company.

2. Baweja, V. and Misra, M. (2021) E-book on Practical Manual of Developmental Biology.

3. Carlson, B.M. (2007) Foundations of Embryology. 6'" Edition, Tata McGraw-Hill Publishers.

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

University of Delhi, from time to time.
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