Semester Courses of M.Sc. Zoologv Based on CBCS

The course of M, Sc. Zoology will be spread in two years previows and final. Each of which
will have two semester examinations and therefore will be four semester cxaminations.
Programme Specific Ontecomes of Zoology

| Developing decper understanding of key concepts of biology ar biochemical, moleculas
and ezllar level, physiology and reproduction at organismal level, and ecological impact
on animal behaviour.

2, Developing the concept of animal adaptation by exploring the diversity of functional
characteristics of various kinds of organisms which is closely related to cvolutionary
processes and environmental changes.

3. Understanding of Mendel’s principle, its extension and chromosomal basis;
chromosomal

anomalics and associated diseases; developing concepts of regulation of gene activity in
prokaryotes and cukarvotes of transeriptional and post transcriptional level.

4. Development of an understanding of animal science for its application in cntomology,
apiculiure, aquacultore, agriculture and modem medicine.

3. Develop an information aboit and basic concept of developmentel biology elucidation of
early embryonic development and organogenesis of invertchrates and vertebrates,
explanation of embryonic stem cells and their application.

6. To understand the basic components of computers, software (operating system) and
application of software used in biological and statistical smdics.

7. Development of theoretical and practical knowladge in handling the animals and using
them as mode] arranism.

. By the theoretical project work is aimed to in ealeulate ability to develop a research
guestion, erganize relevacl available Mtecalure and development of fochuical writing skill,
%, To understand the impact of chemicals on biodiversily of microbes, animals and plants;
Binindicator and hiomarkers of cnvironmental health. Biodegradation and bioremediation
of chemicals; competition and existence; intraspecific and interspecific interactions.

M.5c. Previons (Zoology)

(Effective from session 2(22-23)

The M.5¢. Provious (Zoology) examination will consist of two semesiers, called as first and
secend semesters. Their cxaminations will be held in the months of December and May
respeclively, In each of these samester examinations there will be thres cotnpulsory theory
papers and two elective papers (out of which first elective will be of theory and second
clective will be a practical paper) to be selected from each group of optional papers. Su, in
rotal there will be four theory papers and one practical paper: Each paper will be of three
hours duration end 5 credit (maximum marks 73), except where statcd otherwise, There will
e 25% internal eveluation in each paper based on:

1, Attendancs 0% Marks
2. Claza Test'Assignment 10 Marks
3, Beminar 10 Marks

Format of the Ouestion Paper:

There will bg ong compulsory guestion consisting of 4 parts of short answer type question
hased on the whole course, out of which all parts will have to he answercd. Besides this,
there will be B questions from four units (fwo from cach unit), out of which 4 questions will
huve 1o be answered (one from each unit), Thus, inall 5 questinm.twl'_] have to be attemptad
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and ¥ questions @il have to be set. A guestion will carmy equal marks, except stated
atherwise,

M.Sc. Final Zoology

{(Effective from session 2023-24)

The M.5c. Final Zoology will consist-of rtwo semesters, called as third and fourth semesters,
Their examinations will be held in the months of December and May respectively, In each
of these semestzars examinations there will be three compulsory theory papers and two
clective papers (our of which first elective will be of theory and second elective will be a
practical paper) to be selected from each group of optional papers. 5o, in total there will be
four theory papers and one practical paper. Each paper wall be of three hours duration and
of 3 credit (maximum marks 75), except where stated otherwise. There will be 25% internal

evalualion in ezch paper based omn:

l. Altendunce 05 Marks
2. Class Test'Assignment 10 Marks
3. Seminar 10 Marks

Format of the (Juestion Paper:

There will be onc compulsory question consisting of 4 parts of short answer type questicn
based on the whaole course, out of which all parts will have to be enswered, Besides this,
there will be 8 questions from four units (lwo from cach unit), out of which 4 questions will
have to be answered (one from each unit). Thus, in all 5 questions will have to be attempred
and 4 Llucqtlrrns will have to be set. A question will carry -F:qual miarks, excepl stated
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ZOOLOGY: TWO-YEAR FULL-TIME PROGRAMME AFFILIATION
The proposed programine shall be governed by DR BEMI. Avadh University, Ayodhya,

FROGRAMME STREUCTURE
The M.Sc. Prograuune is divided into tweo parts as under, Bach part will consist of two
semesters as given below:

' Semester Odd | Semester Even
Fart-1 First Year Semester-| | Somegter-2
| PartII Second Yeer Scmoster-3 | Semester-4

Lach semester would consist of four papers {course) and cae practical course (based on all
four pupers, two credits for cach paper). Semesters [ and TT (Part T) would have core papers
{wourses) to be studied by all students of the M_Se. Zoology programme, Semesters I and
I (Part 11} would comprise optional papers [fom which cach student would have Lo select
tour papers in Semester 1T and three papers of histher choice in Semester IV, Selection of
papers in scoicster I amd IV would be based on merit (performance in the part T
sxaminers), choice and other specific guidelines as outlined below. Il is mandatory for cach
student to complele a dissertation, assigned at the end of semester IT and poes on until
aemester [V 1L would be theoretical and not involve any laboralory components, The
schedule of papers prescribed for various scmestees shall be as Follows.
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[ Part-1
| Semester-1 I I
[. Core Nnn—{" hordates: General accounl
2 Care | Bialogical Tool and Techniques
iy i Comparative Animal Physiology
3 Core
1-Toxicology and Animal Behaviour
, : 2-Biostatistics, Computational Biology
4, First Elective (Select any one) 4 Pinifotmatics
1-Pructical Field Visit’ Project
5 Second Elective (Select any Presentation
= one) 2-Prectical/Field Visit! Project
B Presentation
Part-1
Semester-2 .
[ 1. Core Chordates-General ageount
2 Care - Systematics and Evolution o
3. Core Cell Biology
. ; l-Immunalogy
. third Elective (Select any one) | 5 Histology and Histochemistry
1-Pructical/Industrial Training/Project
. - < Presentation
o Fourth Elective (Select any one) | 2-Practical/Industnal TrainmgProject
| Prescntation N

PAPER-1 NON- CHORDATA: -

THEORY

Unift-1; Nutrition and reproduction in protozua: origin of Metazoans; Structural
ereanization, Canal system and affinities of Porfera; Polymorphism and Colony formation
i Cnidaria; Coral reets.

Unil-2: Parasilic adaptations, General organization of Trematods and Cestoda, Larva stages
of Tremutody und Cestoda and Life cycle patterns in Platyhelminthic parssites; outlines of
ecology of soil nematodes; segmental organs in Annclida; Adaptive rediations in Annelida

Unit-3; Orgenization and affinities of Onyehophora; Larval forms in Crustacea; Parasitism
in Crustaces; Torsion in gastropods, its effect and significance.

Unit=d; [.arval formg in Echinodermata; Water vasculur system in Echinodermata;
Attinitics of Echinodermata and Hemichondata; Briel outlines of the structure and affinities
ot minar phyla with special reference to ctenophore, Rotifera, and Phoronida |

Supprested Lileralure:

1. A life of invertebrates by W.D. Russel-ITunter, MacMillan Mublishing Co. inc. New
Youk

2, Advances in invertebrotes” reproduction by E2G. Adivedi and B.G. Adivodi, Peralam -
Kenoth Kezrivellr, I'-.E:rala "7-.
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3. Biology of the invertebrates by Jan Pechenik, William C. Brown Publishers, Dubugue,

lowra,
4, Invertebeates zoology by A Kaestner, Interscience Publishers.
5. Invertehrates zoology by Alfred Kaestner, LW Levi & L.E. Levi, John Wiley & Sons

Inc.

&. Invertehrules { Protozoa to Echinodermata) by Ashok verma, Narosa Publishing tiouse,
Mew Nwelhi. :

7. Invertehrales Learning by W.C. Corning and LA Dayal.

& Invertebrates Structure and Funetion by E.JW.Barrington, The Camolet Press, Great
Britain

9. Invertebrates Zoology by P.A. Meglitsch & F.R. Schram; Oxford University Press.

10, Invertehrutes Zoology by R.D. Barnes, ¥ Edition. Holt Saunders Interne tonal edition.
11, Principles of Comparative Anutomy of Invertebrates by W.N. Bekiemishev, [Tniversity
of Chicapo Press.

12, Principles of Comparative Anatomy of Invertebrates by Dr L.M. Mac Lennon; Z.
Kauhata, Oliver and Boyd Edinburgh.

13, Teatbook of Invertebrate Zoology by (8. Sandher; H, Bhaskar, Campus book
Interoutionst .

14 The Invertobrates by L. Hymen, MeGraw-Hill Buck Company.

"5 The Luvertebrates: A New Svnthesis by R.S.K Burnes. P, Calow, P.IW. Olive, D.W.
Crolding, end Spicer, .1, T Edition, Blackwell Science.

Course Outcomes-After the course the smdents will be able to understand the basics of
this course. Lurval forms in Echinodermata; Affinities of Echinodermata and
Hemichardata: Brief outlines of the structure and affinities of minor phyla. Get benefit of
this course in various competitive examinalions.

Paper-11 RIOLOGICAL TOOLS AND TECHNIQUES

TIEORY .

Unit-1: Centrifugation; Principle, types and Applications; Principle and TTses of analytical
imstruments; Flame photometry and Spectrophotomelry.

Unit-2: Separation and identification of biomolecules by Chromatography: Paper and thin
laver Chromatography, Gol exclusion Chromatography, 1ligh performance Liguid
Chromatography (HPLC), Affinity Chromatography.

Unit-3: Flectrophoresis techniques: General principles, Support media; Electrophoresis of
pruteins and nueleic acid; capillary Electrophoresis, Principles of differential and density
centrifugation.

Unit-4: Recombinant DA teclmiques; Restriction Engymes, Cloning Vectors, Preparalion
and Screening of ¢eDNA and Genomic DNA libraries, Southera and Nothern Hybridization,
PR Principles and Applicationa. Detection of Protcins, DIVA-Protein and Protein-Protein
interaction: Western Blotting, DN A Fool Printing, EMS A,

Suroested Literature:

| Essential Laboratory Techniques by 5.K. Gallagher, E.A. Wilsy,

2. An introduction to Practica] Biochemistry by D.T. Plummer.

t. Technigues in Live Sciences by D.B. Tembhare. g
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4. Principles and Technigues of Biochemistry and Molzcular Biology, 6th Edition by Keith
Wilzon and John Walker, Cambridge University Pre:s.
i, Light Microscopy in Biology: A practical Approach, Zod Edition by Alan J. Laccy,
O ford University Press.
. Blectron Microscopy: Principles and T-EEhIIIqm:E of Biologist by John J. Bozzola, Lonnic
[} Hussell, Jones & Bartiett Publ

Tuoals n.mi Technigques of Bictechnology by Mousumi Debmath, Puintér Publishers,
Cuun:l.-: vutcomes- To get the ideas of the media preparations and sterilization, Inoculation
and growth monitoring, use of termentation, microbial Assays and separation and
identiGeation of bimolecular by Chromatography: Paper and thin layer Chromatography,
el exclusion Chromatography. This eourse is useful in various competitive exams like
LEIR-NET cte,
PAPER IIT COMPARATIVE ANIMAL PHYSIOLOGY:
THEQORY
Unit-1: Physiology of Digestion and Absorption of Proleins, Carbohydrates, Lipids and
Mucleic Acids; Secretion and regulation of varous digestive fluids, Physiology of
Hct:ptfatinn; Fxternal and [nternal respiration, mechanism and n:'gﬁfaﬂnn of breathing,

gaseous cxchange in torrestrial and aquatic ammals, Oxygen and Carbon dioxide transport,
factors affecting oxvgen dissociation and respiratory pigments.

Unit-2: Lxeretion; Urine formation {Glomemlar filtration, Tubular reabsorprion and
Secretion, Counter current mechanism and Hormonal regnlation), acid-base balance and
Homeostasis, Circulation; Blood- Composition, Blood Group and Coagularion; Heart-
Structuge, Origin and Conduction of heatt beat and it repulation, cardiac cyele.

Unit=3: Muscies; Types, ultrastruciure, chemmistry and molecular mechanismn of sinated
muscle contraction and its regulation. Nervous System- Structure of Newron and Neuroglial
cells, mechaniam of conduction and transmiasion of nerve impulse, Synapse and aynaptic
lransmission,

Unit-4: Thermoregulation; Thermorepulation based animal catepoties, mechanism ol
thermorepulation and themmal acclimatisation, Physiolopy of sense orpans; Eves and Ears.

Sugpgested Literatore:

Animal Phwsiolory by M.Brown, Apple Academic Press.

Animal Physiology by R.C. Soble, Narvsa Publishing House.

Animal Physiology by F.R. Haninsworth

Unmparative Animal Physiology by C.L. Prosser, W.B. Saunders Company,
Comparative Physiology of Animal by R.W. Hill; P.1D. Sturke.

Fnvironmental Physiology of Animals by P. Willmer; G, Stone, Blackwell Science Ltd,
{reneral and Comparative Physiclogy by W.5. Hoar, Prentice Hall of India Pyvi. Lid.
Marshall’s Physiclogy of REeproduction by G.E. Lamuming, Churchill Liungstone.

. Meural and [ntegrative Animal Physiology by C.L. Prosser, Wiley India Pyvt, Lid

10 Principles of Animal Physiology by JLA. Wilson.

Course ouleomes- To study the osmotic conformity and role of membranes in ionic
regulativn: Slenvhaline, Eurvhaline animals, Hypo and Hyper environment and terrestrial
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lite aad pattern of excretion in different animals, After the course the students get able to
gel benefit of this course in various national and internetional competitive exeminations.

FIRST ELECTIVE (1} - TOXICOLOGY AND ANIMAL BEHAVIOUR

Umit=1; Toxicology; lntroduction, Basic concepts, Types of Toxicants {Heavy metals,
Peaticides and Radioactive], Exposure of toxicants, Dose-Response relatinnship, )
‘Trunslocation of Toxicants and mechanism of action of Toxicants,

Unit-2: Selective Toxicity; Biotrunsformation, Bioaccumulation and Biomagnification of
Aenobiotics; Antidotal Therupy; Toxicity Tests; Biomonitoring of Toxic Chemicals,
Bivindicators.

Unit-3: Animal Behaviour; Introduction and Significunce of Behaviour; Proximate and
Liltimate causes of behavioural evelution; Pattems of hehavipur; Communications end
animal signals.

Unit-4: Repraductive behaviour in animals: Sexual selection, mating patterns and parental
care; lerritorial behaviour, Social behaviour with spevial reference to inssets and Primates;
Hiological thythms. : '

Suggested Hterature

. Toxicology, Earmnest Hodpson.

2 Toxicology and risk assessment principles. Methods and application by Anna M Fan,
Louis W Chang, Marcal Dekker, inc, New York.

3, Cuncent of Toxicology, Tir. Crmiar

4. An Inlroduction 0 Animal Behaviour by Manning and M8 Dawkins Cambridge
Liniversity Press, UK.

3. Animul Behaviour by John Alcock, Sinaer Association, INC.

o Animal Behaviour in the Laboratory by P. Silverman, London, Chspman and Hall.
/. Intraduction to Anmimal Hehaviour by Rishilesh and INiraj, Campus Bools,

#. Text Book of Animal Behaviour by FB Mannl PH learning Pt

Conrse Cutcomes- Study is useful to physiochemical and bacteriological sampling and
analysis of water quality. Ao introduction to behavior and mechanisms of behavior, various :
types of communications. This course also helpful for the study of learning and instincts,
comlitoning, habituation, sensitization. This course useful in various competitive exams
like, UGC-MET, CSIR-NET, Civil service examinations tc.

FIRST ELECTIVE (2)- BIOSTATISTICS, COMPUTATIONAL BIOLOGY AND
BIOINFORMATICS

Unit-1: Dusic components of computer- hardware (TP, input, output, slorage devices),
sullware (operating sysiemns), Application software:: introduction to M 8 TXCEL usc of
worksheot to enter data, edit data, copy dat, move data; use of inbuilt staristical functions
for computation of mean, 5.0, correlativn, regression coefficients, otc, use of bar diagrams,
hislogram, scatter plots cte, graphical tools in excel for presentstion of data; introduction to
MIWORL word processor- editing , copying, moving, formatting, tablz insertion, drawing
Huwcharts, et | Introdection o PowerPoint, image and data handling,

Unit-2: Sampling technique; metbods of sampling, choices of sampling methods, sampling
ard non-sampling errors: tabulaticon and graphic representation of data: J'n;un:::-r
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distribution, tabulation, bar diagram, histogram, pie disgram; and their significance and
limitaticns: Measures of Central tendency; Mean, Median, Mode, measures of dispersion:
variance and standard veriation, coefficient of variation, measures of skewness, coefficient
of skewness, kurtosis; probability ; theorems on probability, application. of permutation and

combLitation,

Unit-3: Measures of dispersion; variance and standard variation, cocfficient of vanation,
measures of skewness, coefticient of skewness, kurtosis; prebability: theorems on
probability, application of permutation und combination, Test of gignificance-t, F, Chi-

square test; Correlation and Linear Begression,

Unit-4: Bioinformatics; Introduction and scope of Bioinformatics, Archiving and retrieval
uf in[ormation; Search engines, databases (Mucleic acid sequences, penomes, protein
sequence and structure, hibliographic), Access to molecular biology datubases {Entrez,
Sequence retrieval system (SRS), Protein identifcalion resource H—‘Hlj} Sequenco
alignment and Phylogenstic tree.

'ﬁuggﬂlnl] literafure:

|. Biostatics by PN Arora and P.K Malhan, Himalava publishing house

2. Principles of Biostatistics by Pagano M, f“rau-'.-re:lu. K (2000), Duxbury press, U5A

1. Fundamental of Biostatics by I A Khan and A Khanam, Ukaaz publication, Hyderabad
4. Barnes & Grey {ed): Bioinformatics for geneticists, Wilcy (2003)

4. Lesk: Bioinformatics, Oxtord (2003, Indian ed)

@, Westhead et al: Bicinformatics Instant Notes, Viva Books (2003, Tndian ed)

Course Outcomes- Introduction to basic components of commputers, Software (operating
sysleis) and application software used in biological and statistical srodics. An overview of
databank search data mining, data management and interpretation. An introduction and
learging of Probit Log Analysis for intorprotation of toxicity data. '

Semester-T Practeal

Distributivn of Marks: Time: 4 hours
Dissection e nato w caf T "M/Mf’- Wﬂj 20 Marks
Tn:n::hmqu::a" Inslownentations 05 Marks
Physiology Exercise | (05 Marks
Tosicology and Animal behaviour! Biostatistics, 16 Marks
Computationsl Biclogy and Bioinformatics

mpolting (10 spots) 20 Marks

Viva voce 7 Maurks

Clasz records & Mucks

Total Marles: 100 (25- internal evaluation + 75- external examination)
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Creneral chamactars and classification of the non- chordates phyla (Protozoa
Echinodermata) with the help of muscum specimens and slides.

Protozea: Vital staining and staining preparation of Paramecium; Permanent preparation of
Ceratium, Noctilucs, Vorticella,

Study of prepured slides: Balantidium, MNyctotherus, Opalina. Paramecium conjugation /
binary Ossion, Ectamoeba bistolytica, Giasdis, Trypanosome, Leishmania, Trichomona.

Porifera: Permanent preparation of gemmules, sponging fibres und different kinds of
spicules, Study of museum specimens/models; Lecwosolania, Sycon, Grantia, Buplectella,
[yalonema, Oscarella, Chondrilla, Chliona, Chalina, Spongilla, Spongia, Hippospongia.

t'nidaria and Ctenophora; Permanent preparation of Hydra; (Obelhia and other hydrozoan
cnlomics and Ohelia Medusa ; Stmdy of muscam specimens!d madels : Tubulana |,
Bougainvillia, Pennaria, H}fdrar.:nma. Scrmularia, Campamalaria, Millepora, Stylaster,
Physalia, Porpita, Valella, Aurelia, Rhizostoma, Tubipora, Alcyoninm, Gorgonia,
Corallinm, Pennatula, Zoanthus, Melnd:mu Adamqm Cerianthus, Fungia, Madrepora,
Ceshun

[Telminths: Study of museum specimens’ whole mounts: Convolmia, Dugesia, Bipalium,
Fescinla, Paramphistonmm, Schistosoma, Taenia, Moniesia, Echinococcus, Trchuris,
Trichinclla, Heterodera, Enterobius, Ascaris, Ancylostoma, Dracunculus, Wuchereria;study
of prepared slides :Scolex of tape worm ,mature and gravid proglattid of tape worm; Study
of cysticercus larva, hydatid eyst, larval stuge of Fasciola .

Annclida: Study of museum specimens/models: Aphrodite, Tomepteris, Glycera,
Chactoptoms, Arenicola, Sabella, Amphitrite, Serpula, Tubifex, Branchinbdella, Eisenia,
Metaphire, Plzacobdella,pontobdella Branchellion, Polygordiue : Study of prepared
shides!T. 5. 4:|f body of leech passing t]trl::-u;!.,:t various places,

Arthropoda: Study of museum specimen: Limulus, Pelumnagus, L:.fwsu Apus,

Argulus Balanus, Sacculina, Misis, Gounarus, Squilla, Prawn, Lobsler, true crab, hermit -
erah, s, Scolopendra, Scutigerella, Lepisma, Manris, stick insect, grass hopper, termites
[Forficula,Pediculus, Ranatra, Dysdercus, Musca Lady bird beetle, butterfly, wasp,
Xenopsylla, life history of honey bee, lac insect and silk moth; Study of prepared slides:
Maouta parts of mosquitees, house fly, honey bee, butterfly , Sarcoptes, Ixodes, Cimex,
Daphimia, Cypris, Cyelops, Pediculus, Pthirus.

Mollusea: Srudy of mussum specimen’models: Chiton, Dentaliun, Pila, Aplysia, Baccinum,
Doeris, Lvmuaea, Myiilus, Patells, Pecten, Limax, pearl wyster, Teredo, Nautilus, Laligo,
Sepia, Octopus. Study of prepared slide: Redula, T.5 of shell of Unio, T.5 of gill lamina of
Unio, T.5 of body of Unie passing through middle region; Larvae of mollnses.

Echinodermata: Study of museums specimen’ models: Astropecten, Asterias, Ophiothrix,
Opiura, Echinus, Clyvpeaster, Echinocardium, Thyone, Holothuria, Antedom; Study of
prepared slides: Larvae of echinoderms: Aristotle™s lantom. Hemichordata @ Stady of
museum specimens: Balanoglossus, Cephalodiscus; Tomaria larva, Minor phyvla:
Representalive specimens of Onychophora (Peripatus), Sipunculida | Sipunculus),
Fehivsida{Bonelia}

[Nssechon; Nervous system o Pila, Unio, Aplysia, Lolige, Palacmon, Squilla
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Basic principles and funetioning of Microtomy, Spectrophotometry, Paper chromatography,
Centr fugri o,

To identify different amino acids in a mixture using peper chromarography.

Bleeding and clotting time, Preparation of 1laemin crystals, Determination of Haemoglobm
percentage, Total count of Lencocytes, Differential Leucocyte Count, Blood group
determinaticn.

SECOND ELECTIVE (1)- Practical Lab LA: Effect of emmonia and mercury vn rat,
Study of peotaxis/phototaxis behavivural responses of the animal provided { Musca
domestica).

SECOND ELECTIVE {2)- Practical Lab TB: Measure the pre and post clitellar lengths of
carthworms and caloulate mean, median, mode, standerd deviation ete. Measure the height
and weight of all students in the class and apply statistical measures. To learn the basics of
computer applications. To leam sequence analyais using BLAST. To learn Multiple
sequence alignment using CLUSTALW. To leam about Phylogenetic analysis using the
programme PHYLIP,

SEMESTER - 11

FAPER-I CHORDATES: GENERAL ACCOUNT:

THEORY

Unit-1z Protochordates and Pisces: General organization and atfimities of

Hemichordara, Urochordata and Cephalochordata, Characterisitc features and affinities of
Crolostomes, General orgamzation of hishes: General organization and affinities of
Cerracoderms, Dipnod and Coelocanth,

Unit-IT: Amphibia; Qrigin of Tetrapods, General organization of Anura, Neoteny and
Parenal care, Reptilia; Origin and Evolution, Adaptive radiation, Dinosaurs, Crocodilia,
Foisonons snakes and their venom,

Unit-TIT: Aves: Origin and Evolution, Flightless birds, Adaptations for flight, Migration in
Hirds,

Unit-IV: Mammalia: Origin of Mammals, Adaptive radistion in BEutheria, Uterus
modifications, Aquatic mammals.

Sugpested lterature:

|. Harvey et al: The Vertehrate Life (2006)

2, Colbert ot al; Colbert’s Evolution of the Vertebrates: A history of the backboned animals
through time (5th cd 2002, Wiley - Liss)

3. Hildzbrand; Amnalysis of Vertebrate Structure (4th ed 1995, John Wiley)

4. Kenneth V. Kardong (2015) Yertcbrates: Comparative Anatemy, Function, Evolution
Meliraw Hill 5, MeFarland ¢t al: Vertebrate Life(1979, Macmillan Publishing)

6, Parker and Haswell: TextBook of Zoology, Vol. IT (1978, ELBS)

7. Romer and Parsons: The Vertebrate Body (6th ed 1986, CBS Publishing Japan)

#. Young: The lile ol verlebrales (3rd ed 2006, ELBS/Oxford)

4. Meilsen (2012} Animal Evolulion: Interrelationships amongst living Phyla. Oxford
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Course ouleolnes:

The student at the completion of the course will be able to:

' demenstrate comprehensive identification abilities of chordate diversity
= explain structural and functional diversity of chordate

» cxplain evolutionary relationship amongst chordato

PAPER-II SYSTEMATICS AND EVOLUTIUN:

THEORY
Unit-1: [Jefinition and besics concepl of biosystematics & Taxonomy: Historcal aspects of

syatemmatic and its impertance and applications in biology; Trends in biosysternatics:
concents of different conventional and newer aspects - chemotaxonomy, cytotaxonomy,
ethotaxunory, moleculer taxonory, numerical laxonemy,

Uinit-11: 12imensions of speciation and taxonomic characters: type of lineage changes,
production of additional lincage, spocics concepts — apecics category, different species
concepts, subspecies and infraspecific catepories, theories of biological classification,
higrarchy of categories, taxcnomic and non-taxoncmic character.

Unit=111: Procedures in taxonomy: collection, preservation and identitication, taxonomic
keys- different kinds of taxonomic keys their merits and dernerits, systetnatic publications.
Difterent kinds of publications, type concept — different zoological types, internationa] code
of zoological nomenclamare (ICZN) —its operative principles, interpretation and application
ol imporant rules, zoological nomenclature, formation of scientific names of various taxa

Unit-I¥: Darvanian and pre-1Jarsmnian concepts of evolution : Hirth of concept of organic
evolution; Lamarckian thoorics , Darwin's theory of natural sclection : merits and demcrits,
“eofarwinian coneepts and sources of variation : post - Darwinian concepts of evolution:
Crradualistic va: Nop-gradualistic theories, Mayr's Founder Principle , Gould s puncruated
euilibrivm theory , Kimmura’s peutral theory , Endo-svmbiotic theory of BMareulis,
contemperary views ; Neo- Lamarckism, Neo - Darwinism, Modem synthetic theory of
evolution. Iselation and speciation: Genes in popalation; Hardy Weinberg Law and Sewell
Wright effect, micro evolution, maceo evolution and mepa esolution, BEvolution in action.

Suppested Literalore:

1. Hiology Systematics by A Miclli, Chapmon and Hall

2. Evnlution hy Hall and Hallgnmsson |, johnan and Bartlett publisher

3. Evnlution by murk ridley. Blackwell sciences '

4. BEvolution by barton ™ H. briggs, D.E.G., Eisen J.A., Goldstein, A E. Prel. N.H., cold
apring Harbor Laboratory preas Mew York, L5 A.

3. Evolution by futuyma, [1.)., sinauer associates inc., sunderland . TUSA

t. Evolution by [Tall, BK. and Hallgrimsson, B. Jones and Bartlete publisher, Sudhury,
USA

7. Evelution analysis by Freeman and Herron, Person /prentice hall

8. Methods and principle of systematic Zoolegy by EMaver , E.G.Linsley , R.L. vsinger,
MeGraw — 1Dl Book Compuny |, ICN

9. Numerical Taxonomy by joseph felsentein, springer —verlag Berlin Heidelberg New
York

1, Procedure in Taxvnomy by E.T.Schenk and J.H.Me.Masters | Standford University

Press Standfiord , Califomia ;
v A -
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11. Taxonooyy; A text and reference book by r.e blackwelder , john wiley and sons , INC
12. What evolution is by mayr H, Hasic Books, New York, UISA

Coorse oulcommes:

The study of the DNA fingerprinting & Molecular markers for detection cvaluation of
|‘!||'r|}T|'.IIZJl'|'I'|1]‘1m RFLP, PAPD etc and numerical taxonomy, for useful to sludent tor
research methodology and further study of research work in different topics. This course is

uselul in various competitive cxems like CSIR-NET etc.

PAFER-ITT CELL BIOLOGY:

THEORY

Unit-I: Structure and function of Membrane & Cytoskeleton: Biomembranes and
architecture: lipid bilayer and protein components » Microfilaments: actin stractures,
myesin powered cell movemenls « Intermediate filaments; Organization & function +
Microtubules: Orgamization and dynamics, Kinesin and dynein powered movements.

Unit-II: Endomembrans system and intracellular trafficking; Lﬂm]:mrtm:ntdlimﬁl}ﬂ in
eulcaryote cells * Gated transport between nueleus & cytosol » Structure of mclear pore
complex » Signal sequences & sorting transporters * Role of monomeric GTPases in protein
sorting » Protein sorting t0 ER and mitochondria. » Vesicular trafficking, secretary
pathweays, receptor mediated cndocytosis.

Unit-III: Cellular communication; General prineiples of cell communication + Extracellulur
tnatrix and Cell adhesion, Cell signalling » Signalling molecules and cell-surface receptors
{G-prolein coupled receplors, luo-channel linked receptors, Enzyme hinked receptors «
Second messengers » Eegululion of sipnalling pathways, JAK-S5TAT pathway, MAP Kinase

pathrway.

Unit-1V: Cell eyels and Cell division; Cell evele overview and eontrol = Checkpoints in
cell-cyele regulation » Reguletion of Mitosis and Meivsis « Caneer and apoptosis, :

Suppesied literature:

1. Lodish et al: Molecular Cell Biology: Froeman & Co, I5A (Z004).

Alherts et al' Molecular Biology of the Cell; Garland (2002).

Cooper: Cell: A Molecular Approach: ASM Press (2000),

Karp: Cell and Molecular Bielogy: Wiley (2002}, Pierce B. Genetics. Freeman (2004),
Lowin B, Genes VITLL Pearson (2004,

1, Watson ot al, I'-.-h:uh::{:u_lar Biolory of the Gene. Pearson (214},

e b

=

Course outconmes:

The course will lay down the foundation of bicchemistry among students where they will
develop a daep unde;shndmg of structure of biomolecules like proteins, lipids and
carbohvdrutes and how simmple molecules together form complex macromolecules. They
will be able o understand the (hermodynamics of ensyme catalvsed reactions and
mechanisms of energy production at cellular and molecular levels.

THIRD ELECTIVE (1) IMMUNOLOGY:
LUnit-I: Tvpez of Immunity (Innate, Adaptive, humorsl, cell-mediated), Cells of Immune
syslem (B & T |1.'Tn['-|'|ut}'i¢.'1 F[‘I.'.-I.gl.ll'_-'_}"l-:h1 {'rdnﬂc:lr.].-l:m cells, hlust Rﬂl]h,{ﬂ{ Calls,
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endritic cells), Organs of Immune system- (Primary and ti*l.‘.-l.."li'}ll.'l.-lj.-ill:'_'y" Ivmphaoid organs-
Thymus, Bone marrow, lymph nodes, spleen, MAST), Generation of B &T cell responses.

Unit-TI: Immunoglobuling (structure, Types/Classes & funetions) Epitopes, Maturation
ditterentiation and activation of BCR and TCR. Monuclonal and polyclonal antibodics.
Antibody diversity Orgacization & Expression of lmﬂiunuglw‘::bu]m gencs.

Unit-I1l: Antigen antibody interactions (Agglutination Reactions, Precipitativn Reactions,
cross Teactivity, Antibody affinity and avidity, immunoflorescence, flow cytometry,
western blotting, immunoelectron microscopy, R1A, ELISA and it's types)

Unit-1V: Antigen: types, processing & presentation, Major Histocompatibility complex:
classes, structure, expression, immune responsiveness, and disease susceptibility (HLA)
Complement system—classical, alternative, leetin pathways, Vaccine.

Sugpested Nieratare:
|. Thomas J. Kindr, Richard A. Goldsby, Barbara A. Osbome, Junis Kuby (2007} Knby
Itmum ology. W H Freeman
2. Delves Peter .I Martin Seamus 1., Burfon Dennis E., Kot Ivan M. {20) 1 7). Roilt's
I s=ential Ir*muuultrg-', 13th Ed.'lt::}n_ Wiley Blackwell
3. Imronunology by lan. B Tizerd Saanders collepe Publizhing Chicago, New York,
4. Mandini Shetty (2005) Immurology Introductory Textbook. New Ape International.

Lourse outcomes:

The smdent at the complation of the coarse will be able to undesstand:

= the scientific reasoning exhibited in experimental lifc scicnce.

= an in depth understanding about Imnune System & 1t's claborate mechunisms.

= state of art information about recent trmds in Immune therapy in case ol several dizeases

Like conger, hepatitis elc

TATRD ELECTIVE (2)- HISTOLOGY AND HISTOCHEMISTRY:
Umit-I: Fixation and Fixatives. Types of fixatives. Chemisery of fixation. Choice of
Fixatives. Tissue processing, Dehydration, Clesring and Embedding,

Limit-11: Microtomy, Tvpes of microtomes. Sectioning paraffin blocks. Staining of paratfin
seetrona. Pringiple and methods of staining. Histological stuins. Hoematoxylin und Eosin,

Unit-I11: Principles and methods of histochemical [ocalization and identification of the
following: Carbohydrate moieties Glycogen and glycoproteins with oxidizeble vicmal diols
by Periodic acid Schill method Glycoproteins with carboxyl groups and/or O-sulphate
estels by Alcian blue methods, Protein end groups General proteins by Bromophenol hlue
method-NIT2 groups by Nihydrin-Schiff method - 58 groups by Performic acid -Schift and
perfomnic acid- sleian Blue methods

Unit-I'¥: Principles and methods of histochemical localization and identification of the
fulluwing: Liptd moteties General lipids by Sudan black B method Neweral lipids by wotal
Sudan 111 and Sudan I'V methods Mugleic acids Methyl green pyronin for DINA and BNA
Feulgen reaction for TINA Fnr:,rrn cs: Acid and alkaline phnspﬂata&cs I‘Jj.-' I'-y}fml J:rmplratmﬂ

e v o A
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end Azo dye methods, Immunocytochemistry; Basic principles. Flucrescence
histechemistry: Basic principles.

Sugpested literatore:

|. Baneroft, J.Dv. & Stzvens, A, Theory and Practics of Histological techniques,
ChurchillLivingstone, 2002

2. Cosselman, W.(i B. : Histochemical techniques, John Wiley, 1950

3. Pearse, AG.E.: Histochemistry; Theoretical und Applied (Val. T, 1T & 111), (4th ed.},
ChurchillLivingatones, 1980-1993

Course outcomes:

I'he student at the completion of the course will be able to understand:
* the basic histological tools and techniques :

* use of various hislo-chemicals to perfort a varety of sxperiments,

» the methods to design and perform experiments on their own.

Semester-II Practical

Distribution of Ma rli.s:F ; Time: 4 hours
I:liss::::;'ril.:-,_};)'ﬁ'ﬂr"\ﬂ'lll"'-H"I"*""E<’.~-ﬁIr h%% 20 marks

systemnatics and Evolution (15 marks

Cell Bivlogy Exercise 05 marks
Immunology’ Histology and Histochemistry 10 marks

spotting ¢ 10 spots) 20} marks

Viva voce 7 marks

Class records ¥ Marks

Total Marks: 100 (25- internal evaluation ¢ 75- external examination)

Generel chamactor and classification of chordate phyla. Urochordata: study of museum
specimens whole mount: oikopleura, Herdmania , Ascidia jpyrosoma , dolivlum, salpa,
Cephalochordate: study of museum specimen: Branchiostoma , Cyclostomata ; study of
museum specimens fmdels : peltromyzon Mynine; Ammocoete larva. Pisces: study of
museum specimens’ models :sphymal hammer — headed shark ), Trygon, (string —rays ),
pristis , Raja (skate), Torpedofelectric —rayy), chimaera, polypterus, Acipencr, polydon ,
Amia, Lepidosteus, hilsa,barppodon , nolopyerus, labeo, catla, eyprinus,cirthina, arivs ,
heteropneustes,clorias, wallage, mystus, Anguilla, exocoteus, hippocampus, channa
amphipinous, anshas,synaptura, echeneis neoceratodus, protopterus, lepidosiven;study of
disaclicukluled bong of carp. Amphibia: Study of museum specimen /models Ichthyophis,
uriewlyphlus eryptobrunchus smbystoma,axolot], latrva , salamandra, amphiuma, triturys,
proteus, Nectirus | siren,alyles bufo, hyla, thacophorus, study of adiserticulated bone to frog
Reptilin - Study of museum specimen/models chelone, kachuga, sphenodon , hemidactylus,
cilotes, drace , pheynosome |, lgnana, heloderms |, varanus ophisarus, typhlops, python,
rulrix . pevas, dendrophis, hungarus | naja , russlle’s viper, pil viper, hydrophis |, cerotalus,
vrucodilus | alligator , gavialis, ichthyosarns, dimentron | brontosarus |, {vranosarys,
sleposars, stly of disarticulated bones of varanus Aves : Study of museum specimens /

b
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models Arhaeopterys Milwes(kite), gyps(vulture). Pavo{peacock), Calumba {pigeon),
eudynamys (koel). psittacula (parrot), buba ( owl), coracias [ nilkanth), dinopium (
wondpecker ), house aparrow , corvas | crow) ; study of disarticulats] bones of fowl]
Mammalians: study of museum specimens / models: echidna, omithorhynchus , macropus |
erinacens , shrew, pteropus , bat |, loris | mands | hvstrix, funambulus, ratus, oryctologus or
lepus, herpestes, hotra, (otter), civet cal , macacar study of disarticulated hones nFnJhl'nt

skull of dog .

To study differemt cell types sueh as buceal epithelial cells, ﬁcurnns, arriated muscle cells

using Methylene blue. To study the different stages of Mitosis in root tip of onlon, To study

the difTerent stapes of Meiosis in grasshopper testis.

FOURTH ELECTIVE (1)- Practical Lab ITA: Immunology lah: Examination of
Peripheral blood smears for blood cells, demonstration of Western Blot Analvsis and
LLISA, Immunofluorescence staining of B and T Cellz.

FOURTH ELECTIVE (2)- Practical Lab IIB: Histology and Histochemistry lab:
Microtomy and staining: Hematoxylin-eosin — Demonstration, Histepatbwlogy: Study ol
histopathological changes [permanent slides) — gastric ulcers, cirrhosis of liver, breast
mumors, eyclic follicles of ovary, pancreas in diabetics , eryptorchid testis and lenkemia.
Histochemistry: Histochemical localization of glyeogen in mt-‘mn:msn: liver by Bamcr
Feulgen techmiguc,

Purt-1T |
Semesber-3
L Cure Principles of Endocrinology
2. Core Developmental Biclogy
1 B Principles of Ecology and Wildlife
l-MDrphnlﬂg}'-, F]:}'::.iuhrg.-' amd
- Development of Fishes
4. Fifth Elective (Select any one) | 2-Insect Taxonomy, Morphology and
! Physiolagy
1-Practical Lab-THA/Field Visit! Projoct
. 2 ; Presentation
3. Sixth ' ; :
i Electie:{delectany o) Z-Practical Lab-TTTR/Ficld Visit! Projeet
Mresentation
Part-11
memester-4 | B
l. _| Core tienctics and Molecular Biology
2. Core Biochemistry
: - 1-Applied Ichthyology
s th El - -
i u:::":m RS Z-Applisd Entomology and Pest
Ll : ) manugemenl
d., | Beseurch Project Dissertation | Major Research Project! Dissertation |
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SEMESTER - I1I

PAPER-I PRINCIPLES OF ENDOCRINOLOGY:

THEORY

Unit-1: Fundumentals of Endocrinology; Introduction and evolulionary perspective,
hypothalamus, structure and function, SON, PVN, POA, Arcuate nudlens,
Hypophysiotropic hormones, Pituitary gland, structure and furction {adenahypophysis,
Menrohypophysis, pars intermedia), Thyroid gland, Biosynthesis and chemistry of thyroid
homones, Mechanism of action, biological actions of thyroid hormones, Pancreas, Insulin,
glucagon and wiher secretions.

Unit=Il: hemical regulation of feeding and digestion, Endocrine regulatory malcoules,
Chemical classifeation of hormenes, Hoemone receptors, Mechanism of hormone action,
Neuromransmitters and neuropeptides, Regolatory pathways.

Undt-111: Neuroenducrine integration; Hypothalamo-hypophyseal axis, Feedback
mechanisms, Adronal gland-cellular organization, Catecholamines and General Adaplation
Syndrome.

Unit-IV: Endocrine regulation of homevstasis; Hormones and Homcostasis, Electrolytes
and water balance {Renin-Angiotensin system), Energy homeostasis, Parathyroid gland,
Calcinm homenstasts, Endocrine reaulation of hone morphogencsis,

Sugpested literature:

|. YVertebrote Eadocrinology: David O. Worris, James A, Carr, 2013, 5th Editiom, Academic
Presss

7. Williams Texlbook of Endocrinclogy: H. M. Kronenherg, §. Melmed, K. 5. Palonsky
and P. R Larsen, 2008, 11th Edition, Saunders, Elsevier :

3, Comparalive Wertrebrate Endocrinology: P. 1. Bentley, Srd Editeon, Cambridge
Liniwcrsity. Press .

4. Menroendoerinology: Charles B, Nemerofl, CRC, US

5. An [ntroduction e Newroendocrinology: Richard E. Brown, 2005, Cambridge University
Prresas

6. Endvcrinology: Mac E. Hudley, Jon E, Levine, 2009, 6th Edition, Pearson Education

7, Molecular Endocrinclogy: F. F. Bolander, 3rd Edition, 2004, Elsevier Academic Press

%, Essential Endocrinalogy: Darville Brook, C.G. & Marchall, Wiley Blackwell

¢, Endocrinology ar a Glance: Greenstein B, Wiley Blackwell

11}, Fvidence-Based Endocrinology: V. M. Montori (ed.), Homama I'ress

11, General and Comparative Endocrinology: John B. Allard, Cunming Duan, Intelliz Press

LLC {(2016)

Course ontcomes:

The course will cnable the students: « To develop an understanding of the basic
endocrinclogy * To study the enducrine regulatory molecules mediating physiology and
hehaviour * To study the neural and endobrine compenents of physiclogical fimetion and
neurcendogine regulation * To understand the role of hormanes in metabalic regulation
and maintaining hermeostazis » To understand the integrative working of signalling svstem
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PAPER-TT DEVELOPMENTAL BIOLOGY:

THEORY

Unit-I: Basic concepts of development: Potency, commilment, specification, induction,
competence, delerminution und dilTerentition; morphogenetic gradients; cell fatc and ccll
lineuges; stem cells; genomic cquivalence and the cytoplasmic determinants; imprinting;
mutants and transgenics in analysis of development.

Unit-11: Crametogenesis, fertlization and early development: Production of gametes, cell
mrface molecules in sperm-egg recognition in animals; zveate formation, E'G‘-’i_lgc. :
blastula formativn, embryonic felds, gastrulation and formation of germ layers i animals.

Unit-111: Momhogenesis and onganogenesis in animals: Cell aggregation and
ditterentiation in {Netyostelium; axea and pattern formation in Drosophiia, amphibia and
chick; crganogenssis — vulva formation in Caenorhahditis elegans, eye lens induction, limb
development and regeneration in vertebrates; differentiation of neurons, post crmbryonic
development- larval formatien, mztamerphosis; environmental regulation of normal
developmenl: sex determinaticn.

Unit-I'V: Progrommed cell death, aging and SeNEsCence

Nuggested literature:
1. Developmental Biology: T, Subramaniam, (Feprint) 2013, Narosa Publishing House Pvi.

Ltd., New Dhelhi
2. Essential Developmental Biology: Jonathan M. W. Slack, (3rd ed.) 20012, Wiley-

Blackwell, ' ' :

3. Developmental Biology: From a Cell to an Organism (Geneties & Fvohlition) cBook:
Russ Tlodge, 2009, Infobase T'ublishing. ’

4, Current Topics in Developmental Biology: Roger A. Padersen, Gerald P. Schatten, 1998
Elsevier,

3, Developmental biology: Wemer A. Miller, 2002, Springer Science & Business Media.
&, Human Embryology and Developmental Biology E-Deok: Broce M. Carlson, 2018,
Elsevier Health Scionces.

7. Developrmental Biology: Michacl J. F. Barresi, Scott F. Gilbert, 2019, Oxford University

Press.

{:l,lll [E LI LI TRER 1)) T EE
The student at the completion of the course will be able te understand: « a varicty ot

intcracting processes, which generale in organism’s heterogeneous shapes, size, and
structural features, « how o cell behaves in response (o an autohomows determinant or 4n
gxtornal signal, and = the scientific reasoning exhibited in experimental life science.




PAPER-II PRINCIFLES OF ECOLOGY AND WILDLIFE:

THEORY ;
Unit-I: The Environment: Physical environment; hintic environment; biclic and abiotic
interactions, Habitat and MNiche: Concept of habitat and niche; niche width and overlap;
fundamental and realized nichc; resource partitioning; character displacement. Fopulation
Ecology: Characteristics of a population; population growth curves; population regulation;

" life history strategies (r and £ sclection); concept of mefapopulation — demes and dispersal,

interdemic extinctions, age stmetired populations.

Unit-11: Species Interactions: Types of interactions, interspetific competition, hcrhi'.rnr:nl
carnivory, pellination, symbiosis, Community Ecology: Nature of communitizs; community
structure and attributes: levels of species diversity and its measurement; cdges and

seotancs, beological Succession: Types; mechaniams, changes involved in succession
concept of climax. ‘

Unit-I11: Ecosystem Ecology: Brosystem structure; ecosystem function; energy flaw and
minerul cycling (C, N, PY; primary production and decomposition; stmeture and fuaction of
suane Indian ecosystems: terrestrial (forest, grassland) and aquatic (fresh water, marine,
esluarine). Biogeography: Major terrestrial biomes; theory of island biogecgraphy;
bivpeozraphical zones of India.

Unit=-I'¥: Applied Ecology; BEnvironmental pollution; global environmental change;
biodiversity: status, tmonitoring and documentation; major drivers of biodiversity change;
hodiversity management approaches. Conservation Biology: Principles of conservation,
major approaches to management, Indian case studies on conservation/manaygement
arratcgy | Projoct Tiger, Biosphere r:a-:r'l.f-r:x»}l.

snggested literatore: . :

|. What is biodiversity by JTames Maclaurin and Kim Sterelny, U. Chicago, Edu.

2. Schuh, BLT., and A V.2, Brower. 2009, Biological Systematics! Principles and
Applicatiens, 2nd Ed. Comell University Press. 31 1+xi pp.

3. Wiley, E. O, and B. 8, Licherman. 2011, Phylogen=tics: Theory and Practice of
Phylopenelic Systematics, Z2nd Ed. Wiley-Blackwell. 406+xvi pp.

&4, Williams, 1. M. and M. C. Ebach. 2010. Foundations of Systematics and Biodiversity.
Springer. 30%xvin pp.

5, Biodiversity and Ecosystem Functioning by E.D, Shulze and H. A, Muonthy, Springer
Peblication.

6. Methods and Practice in bindiversity Conservation by David Hawks worth, Springer
publicaticn

7. A Text Book of Biediversity by K. V. Krishnamurthy, CBS Publication

LCourse ouleomes:

The student at the completion of the course will be able to understand: » basic concepts of
hiosystematics, evelulionary biology and biodiversity which will enable the students not
only to understand the subjects but also w solve the biological problems related to the
environment, and * principles of laxonomy for idenlificativn, classifcation and naming the
organisms scientifically. = ongin and modification of various life forms during vanous lime
scales.
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FIFTH ELECTIVE (1): MORPHOLOGY, PHYSIOLOGY & DEVELOPMENT OF

FISIIES: .
Unit-I: Outlines of functivns morphelogy. (origin of paired fins, air bladder, webberian

pegicles, sound and electric organs, lateral ine system).

Unit-I1: Physiology of digestion, respiration, excretion, osmoregulativn and reproduction
{gonads, role of hypathalamo-hypophysial hormones in reproduction).

Unit-ITE: Trends in the classification of Fishes (Evolutionary and Genealogical)
Systemalivs and bionomics of at least one important fish from following fish
arders {with particular reference of Uttar Pradesh):Beloniformes, Clupeiformes,
Mastacembeliformes Iviugiliformes, Cypriniformes (Cyprini and Silun),
Ophiocephaliformes, Perciformes

Uinit- T¥: Breeding Techniques: Bundh breeding: Tvpes of bundhs: a) dry hund.hsl b)
Wet bundhs ¢) Modern bundhs Artificial fertilization by stripping, Induced breeding
b hypophysation:, Delinition, Hormones responsible for induced breeding |

Dissection and removal of pituitary gland ,Preservation and storage of piitary gland,

Preparation of gland suspension for injection and dosage. , Collection, reaning and
sclection of brooders , Synthetic hormones used in induced breeding.

Sugyested literature:

| NDatta-Munshi & Hughes: Air-breathing fishes of India (1992, Oxford and LBH)

2. Evans: The Physiology of Iishes I:EII:I'DE CRC I'resa)

3. Hoar & Randall: Fish Physiology, St!n.l:b Vol. 1 - XIV [197‘3 -2006, Acarl::n:l.u,
Press) . :
A, Jhingran; Fish and Fisheries of India (19485, Hindustan Publishing
Corporation)

5. Khanna and Singh: Textbook of Fish Biology and Fishevics

(2003, Marendra Publishing House)

&, Lagler ef ., ichthvology (2003, John Wiley)

7. Srivastava: Fishes of U.P. and Bihar (2002, Vishwavidyalava Prakashan)
4. Pillar Aguaculture: Principles and Practices: Fishing News

Books: (2005, Firat Indian reprint)

9. CGupta and Gupta: General and applied Iehthyology (Fish

and Fisheries) (2006, Chand)

[0, Bune and Mouvre: Fish Biology
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FIFTH ELECTIVE (2): INSECT TAXUONOMY, MORPIIOLOGY AND
PHYSIOLOHGY:

Unit-I: Stady of the morphology, development, metamorphaosis and evolution of

mnsects.
Unit=-IT: Physiology of digestion, excretion; m:lamﬁrph::rms and diapause

inc 111n:|1ng endoctine aspects.
Unit=-TTT: An outline classification of insects: characters and identification of the

economically important families. Social insects and Insect hormones,
Unlt-I'V: The distribution and bionomics of the following order: Thysunura,
Crthoplera, Diplera, lsoptera, Mallophapa, Hemiptera, Dictvoptera,
Thysunoptera, Lepidoplera, Hymenoplera and Coleoptera.

Nugyested literature:

1. Chapman; The Inscets; stmicture and function (4th od, 199%,
FLBS)

2. lmms: A general text book of entomology, 2 vols {'IIQQ'?, Agia
I"'ublishing House)

3. Mcliavin: Hssential Entomology (2001, Oxford Univ Press)

d. Srivastava: A (exl book of applied entomology, Yol 1 & 11
(14993, Kalyani Publishers)

5. Wigglesworth: Principles of Insect Phyvsiology (1972, ELBS)
6. Gullan and Cranston: The Insscts: An outline of eotomology
(5th ed, 2014, Wiley Blackwa(l}

memester-111 Fracticals

Distribution of Marks: Time: 4 hours
Drissection ,&*‘\-#’fﬂwcﬁ{ o ﬂdﬂﬂ/ﬂjﬂﬂ TEU marks '
Pringiples .;.f Endocrinology 05 marks
[hevelopmental Biology 05 marks

Fishery' Entomology ' 10} marksa

Spotting (10 apots) 20 tnarks

WVive voue T marks

Class records ¥ Marks

Total Marks: 100 (25- internal evaluation ~ 75- external examination)

ENDOCRINGLOGY PRACTICAL

I Disscet and display of Endocring glands in laboratery bred rat?

2. Studv of the ]_'H:I'I'H.'-Iﬂl:ﬂt shdes ot all the endocrine plands

1. Compensatory avarian/ edrenal hypertrophy ir vive bioassay in laboratory

Dred rat*
4. Nemonstration of Castration! ovariectomy in lﬁbl.'rra[ur;.-' bred rat*
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5. Estimation of plasma level of any hormone using ELISA
. Designing of primers of any hormonc

RNEYELOPMENTAL BIOLOGY PRACTICALS

1. Study-of whaole mounts and sections of developmental stages of frog

theough permancnt slides: Cleavage stages, blastula, gastrala, neurula, tail-

bud stage, tadpole (external and internal gill stages)

2. tmdy of whole mounts of developmental stages of chick through

permanent slides: Primitive streak (13 and 13 howrs), 21, 24, 28, 33, 36, 48,
2, and 90 hours of inenbation {Hamilton and Hamburger stages)

i, Smdy of the developmental stages and life cycle of Drosopkila from stock

clilure

4, Study of different sections of placents (photomicropgraph/ slides)

5. Project report on Dresophila culture/chick embryo development

PRINCIPLES OF ECOLOGY PRACTICALS

1. Study ol life tubles and plotting of survivorship curves of different types

’rm n the hyvpotheticalreal data pmﬂdt:d :
- Determination of population density in a patualhypothetical Lt.rmmumt}r

tl‘.-' quadeate method end calenlation of Shannon-Weiner diversity index for

the samé commumity

3. Study of an aquatic ecosystemn: Phytoplankton and zooplankton,

Measurement of arex, temperature, mrbiditypenetration of light,

determination of pH, and Dissolved Oxygen cunlenl {(Winkler's method),

Chemicul Cxygen Demand and free CO2

4. Beport on a visit to National Park/Biodiversity Park/Wild lite sanctuary

SINTH ELECTIVE (1)- Practical Iab 1JIA: FISH AND FISHERIES
1. Morphomtetric and menstic characters of fishes
L. Sdy of Petromyzon, Myxine, Pristis, Chimaera, Exocoeius,
Hipoocummuy,
Crumbuyia, Laber, Hergropnewsres, Anabos
3. Study of different types of scales (through permanent slides/
photographs).
4. Btudy of cratts and pears nsed in Fishenes
3. Water quality eritetia for Aquaculture: Assessment of pH, conductivity,
Tetal solids, Telal dissolved solids
i, Study o air breathing organs in Channa, Heterepneuztes, Anabas and
Clartas
. Demonstration of induced breeding in Fishes (video)

5. Demonstration of parental care in Ashes {vidco)
9 F'I.'I-_]EI.'.‘II Report on a visit to any fish farm piscicalturg wnit/Zcbrafish
reuring Lab.

SIXTH ELECTIVE (2)- Practical Iab IIIB: ENTOMOLOGY

| Study of une specimen from each insect order

Y. Btudy ol different kinds of antennae, legs and mouth parts of insects

4 5tudy of head and sclerites of uny one inscet

4. Smdy of insect wings and their venation,
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¥ Btudy of insect spirmeley

6. Methodology of collection, prescrvation and identification of insects,

7 Morphological studics of various castes of Apls, Campororus and
Cldentitermes

& Study ol any three insect pests and therr damages

2 Study of any three beneficial insects and their products

Ficld study of insects and submission of a praject réport on the insect

diversity.

SEMESTER-TV

PAPER-1: GENETICS AND MOLECULAR BIOLAOMWGY

Unit-I: Mendelhan prmciples: Dominance, segregation, independent assortment. Concoprt of
pene: Allele, multiple alleles, pscudoallcle, complementation tests Extensions of Mendelian
principles: Codominanece, incomplete dominance, gene interactions, pleiotropy, genomic
imprinting, penetrance and expressivity, phenocopy, linkage and crossing over, sex linkage,
sex limited and sex influenced churacters:

Unit=1I: Genc mapping methods: Linkage maps, tetrad analysis, mapping with molecular
markers, mapping by using somatic cell hybrids, development of mapping population in
plants. Extra chromosomal inheritance: Inheritance of Mitochondrial and chloroplast genes,
maternal inheritance. Human genetics: Pedigree analysis, lod score for linkage testing,
karyotypes, genetic disorders. Quantitative genetics: Polygenic inberitance, heritability and
its measurements, QTL mapping. Mutation: Types, causes and detection, Struetural und
numerical alterations of chromosnmes: Deletion, duplication, inversion, translocation,

ploidy.

Unit-IIl: DNA replication, repair and recombination (Unit of replication, enzymes
involved, replication origin and replication fork, fidelity of replication, extrachromoscmal
rephicons, DNA damage and repair mechanisms, homologous and site-specific
recombination). RNA synthesis and processing (franscription factors and machinery,
formation of initiation complex, iranscription activator and repressor, BNA polymerases,
capping, elengation, and termination, RNA processing, RNA editing, splicing, and
polyadenylation, structure and function of different types of RNA, RNA transport).

Unit-I¥: I'rotein synthesis and processing (Ribosome, formativn of initiation complex,
initiation factors and their regulation, clongation and elongation Dsctors, termination,
genetic code, aminoacylation of tRNA, (RNA-identity, ammoacy| tRNA synthetase, and
translational proof-reading, transiational inhibitors, Post- translational modification of
pruleins). D) Control of gene expression at transeription and translation level (regulaling
the expression of phages, vimuses, prokuryultic and sukaryotic genes, role of chrormatin in
gones expression and gene silencing).

Supgested literature:

1. Development genetics of higher organisms by George M. Malacinski, Maxmillas

1. Embryolegy by M.P.Arora , Himalaya publishing housc

& Fundamantal of human genetics by Sanjuy Madsal , new contral book agency, Landon
4. Fundzments of geneties by G.5 Migalani | norsa publishing house

3, renctics by PLK Ginpta, Rastogi publivation
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6. Genelics by E. Conrad, spple academics press

7. Grenelics by Ursila Goodenough, hotlsaumders nlecnalivaal edition

8. (rcnctics by |. Russwll, Benjamin- Cummings publishing company, San Francisco ,

Califorma.

9. Madern genetics analysis: intcrgrating genes and geacme, by Griffiths IF Gelbart M.,

Leweontin,C und miller , W.H, freeman and company , New York , USA

10 Mulecular penelics by guther 5. Stent Richard colaadar . ebs publication and distributors

L1, Principles of genetics by Snustad and Simmons (4th EDL2005), Juhn Wiley & sons.

I’sA

12. Genes by 1ewin, {9th Edition 2(M8), Jones and Bartlen Pablishers, Boston, LISA

13, Geneties (Analysis of geres and Genomes) by [3enial L.Hartl, Jones and Bartlet
uhlishers.

Tafl. Maolevular biology of The Cell by Bruee Alberts, Garland Science Taylorand Francis

Cirpup
15, Molccutar Biology of the Gene by Watson et.al. (5th EL 20043, Pearson Fducation,

Prelhi INDTA

Course outcomes- _ )
By studying, he students get ideas of this course including sex chramosome, sex
determination, multiple allelism, Numetical and structure chromosome aherrations and their
sighificance, DNA replication, Trunsposable clements in prokarvotes and cukaryotes; Role
of transpasabls clements in genetic regulation for help in wo the research work. Smdents get
benelit o this gourse in various competitive examinations. An introduction to structure of
nucleie acids, folding tmotifs, conformation flexibilitiss, denaturation, renatucativn, kinetics
ol hybridization, super-coiling of 1INA, packaging of DNA in the nucleus, structure of
chromatin, chrematin terriluries used for the students for further study. regulation of Pre-
mENA Processing, micro BNA and other sen-voding RN A5, degradation of RNA.
Drcscriprion of transport across the nuelear envelope und stability of ENA, processes of
muclear import and export and their repulation, degradation of RNA. This course is useful

in various competitive exams like CSIR-NET cie,

PAIER- 2: BIDCHEMISTRY:

Unit-I: Composition, structure and [unction of biomolecules (carbohydrates, lipids,
proteins, nucloie acids and vitamins). Principles of biophysical chemistry (pH, butfer,
reaction kinctics, theemodynamics, enlligative properties).

Unit-11: Bioenergetics, glycolysis, oxidative phosphorylation, coupled reaction, ETOUp
transtir, bivlupical energy transducers. Principles of catalysis, cnzymes and enryme
kinetics, enzyme regulation, mechanism of enzyme catalysis, isozymes

Unidt-ITI: Contormacion of proteins {Ramachandran plot, secmﬁm structure, domains,
metiland folds). Conformation of nucleic acids (helix (A, B; 23, t-RNA, micro-RNA).

Unit-IV: Stahility of proteins and nucleic acids. Metabolism of carbohydrates, lipids,

armimo acids nucleolides and vitamins,

Suprosied [iterature:
|, Bluschemnistry by LM berg )L Tymoczke, W 1LFreedman Plagraue Macmilion
2. Buschemistry by Zubey; Styrer
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> Beli-physiology and Biochemistry by W.D. McElory , Prentice Hall of INDIA Py, LTD
4, Comparative biochemistry by K.A Munday, Pergmon Press Oxford London

5. Essentials of Biochemistry by Srivastva; Lal; N, Singh, Rekha Publicstions

5. Essentials of Biological chemistry by Fairley Kil gour, Affiliated east -west Press

{. Harper's Biochemisiry by R.K. Murray, D K Granner, A long medical buuk.

8. Introdoction to biochemistry by J. Awapra, Printice Iall of INDIA Pyvr, LTD :

%, Lehninger Principles of biochemisury D.L, Nelson, M.M.Cox W.H. Freemann Company

Course uteames=

To study the Kinetics of enzyme of reaction and kinetic of enzyme catalyesd reactions,
order of enzyme reaction, rate equations, twa substrate reactions; Temperature Coeflicient,
Activation Energy; Enzyme luhibition, Competitive end non-competitive inhibitors;
Applications of enzyme inhibition technigues in pest control, Allosteric Enzyme. This
course is useful in varous competitive exams. .

SEVENTH ELECTIVE (1) APPLIED ICHT HYOLOGY

Unit-I: Cold water, Fetuarine and Marine Fisheries of India, Fish farming in Tndia:
Type of fish farming, Fish ponds, Fhysico-chemical and biological characteristics of
Ponds, Manuring and fertilization of fsh ponds, Control of weed and Predators,

Unit-lI: Fish seed production and management; Induced Breeding; Hatchorics,
Spawnng, collection, rearing, stocking, and transport of fish.

Unit-lll: Methods of Fishing, Fishing Gears & Crafts with particular reference to
Uttar Pradesh, Important Exotic fishes; Larvivorous fishea and Public Heslth: Fish as
fvod and fish by products; Discases of food fishes,

Unit-I¥: Principles and methods of Fish Preservations: Traditional and advanced
methods of fish preservation- sun- drying, salt diyving, pickling, smoking, chilling,
freering, canning ete, luvasive fish species and their impact on indigenous fishes,
Aguarium fishes and their maintenance, ' '

Suzgested Literature:

1. Hall: Ponds and I'ish Culture {1994, Agro Botanical Fublishers)

2. Khanni and Singh: Textbook of Fish Biology and Fisheries (2003, Narenda
Fublishing Hupuse)

1, Lagler, Banduch, Miller and May Passino: Lchthyology (2003, John Wiley)

4. Wilssun & Holmgren: Fish Physiologyd Recent Advances (1286, Croom Helm)

5. Singh: Advances in Fish Rescarch, Vol. land 1T {1993 and 1997, Narendra Publishing

Huouse)
©. Srivasteve: A Textbook of Fishery Science and Indian Fisheries (1985, Kitab Mahal)

7. Pillay: Aquaculture; Principles and Practices: Fishing News Books; (2003, First
Indian reprint)

SEVENTH ELECTIVE (2): APPLIED ENTOMOLOGY AND ECOLOCY OF
INSECTS

Unil-I: TPrinciples and methods of di fferent types of insect control with special
reference to cuftural, biological und chemical control. Fundamentals of chemistry,
properties. formulation of insecticides: briet descriplion of appliznces employed.
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UmitIl: Mode of action of insecticides and physiclogy of insect resistancs 10
insecticide. Some eoonomically important pesis with particular refercnce Lo bhiology
and control of the following:

[. Pests of food groin and food products: Sitophylus oryzae, Phizoportha, denimida,
Tragoderma, Tribolium castonium, Calloschruchus chinensis,Sitottrega cereallclla,
Coreyra cephalonica. |

Pests of cotton: Trysdercus koenijii, Pectinophora gossypiella

Pests of sugareanc: Pyrilla perpusilla, Tryprhiza nivella

Pests of crops vielding vercal products; Leptecorisa varicoris, Locnst

Peats of oilsced, fruits and vegetables: Aulacophom forvecollis, Bagrada picta,
Tdiocerus arkinson,

Unit- TIT: Ecological fugivrs governing insect development and metamorphosis. Bee keeping, Lac
amsl SiTk industry in India. Plant protection and extension entomology in ndis.

Unit-1V: Medical Entomplogy: ;
1. Pests of Public impamance and their control- Mosquite, house y, bed bug, lice,
Fleas
2 |nsect horme digeases of man- Typhus, yellow fover, dengue, encephalitis, plague,
Leishmaniasis, Sleeping sickness, Malaria, Filaria
1. Insect venom and allergens

b

Forensic Entomology:
1. Inscct Suscession on carpse
2. Determinuation of time of Death

Suppested Literature: .

1. David and Ramamurthy; Elements of Economic Entomology (6th ed. ),

M amrutha, 2011

2 Gullan & Cranston: The Insccts: An Outline of Entomology (3th ed.) Wiley
Blackwell, 2014 ;

3 Imms: A Ceneral Text Book of Entomology (2 vals.), Asia Fublishing House,
1097

4. Ishauya and Degheele: Insecticides with novel modes of action: Mechanism
and Applicution Springer-verlag, 1998

5. Ishauya: Biochemical sites of insectivide action and resistance Springer-
Verlag, 2001

6. Maorris et al: Concepts in Integrated Pest Management, Prenticc-Hall, 2002

+ MAJOR RESEARCH PROJECT/ DISSERTATION

2|Fage



