University of Kota
Bachelor of Science (B. Sc.) Program
Subject/Discipline: Zoology
Syllabus: B. Sc. Semester V - DSE: ZOOL5134T

There are three elective papers in Semester V. Students have to select any one
paper following a or b or c papers

Elective Papers for Semester V:
a) Ecology and Ethology

b) Immunology and Biotechnology
c) Evolutionary Biology

PAPER YV (a): ANIMAL ECOLOGY AND ETHOLOGY
UNIT -1
Ecology: its meaning and history. Modern concept, scope,

ecosystem and its components: abiotic physical factors: temperature, light, water, soil and soil
profile, current, pressure, gravity, biotic factors, intraspecific and interspecific relation, concept
of limiting factors; Liebig's law of minimum, Shelford's law of tolerance, modern concept,
importance.

UNIT — 11

Population ecology: definition, characteristics of population, factors affecting population,
demography, community ecology, characteristics of bio-community, interdependence for
reproduction and protection, ecosystem homeostasis,

ecosystem and productivity concept: its types and methods, energy flow, food chain and food
web in ecosystem, ecological pyramids, ecological niche.

UNIT - I

Aquatic ecology: fresh water lotic and lentic fresh water habitat, fresh water biota, marine water
habitat, zonation, marine water biota, ecology and biota of deep-sea zone, estuarine habitat and
biota,

Terrestrial habitat: forest and desert ecosystem and biomes,



UNIT - IV

Natural resources: renewable resources (forest/wild life), non-renewable resources (water,
mineral resources). conservation, management of natural resources. environmental pollution:
types (water, air, soil, noise).

Basic concepts of: bioaccumulation, biomagnifications, and biodegradation of pollutants.
UNIT: V

Ethology: Introduction and history of behavior, approaches and study of animal behavior
(ecological, physiological, evolutionary and neural methods). Genetic basic of animal behavior
and evolution of ethology. Biological clock; circadian and circannual rhythms. Learning and
imprinting, instinct behavior.

Social behavior and organization: Honey bee, termite, mammals (black-buck and monkeys).
Communication, fights and alarm call: Vocal, visual, tactile, olfactory and acoustic; honey bee
language.

PRACTICAL SYLLABUS- DSE: ZOOL5134P
Ethology:

Thigmotactic, Phototactic and Chemotactic response of Paramecium
Antennal grooming in Cockroach.

Phototactic response in Tribolium

Chemotactic response of Cockroach

Field report on animals’ behavior

® o0 o

Ecology:

a. Water analysis: P™ acidity, alkalinity, dissolved O, and free CO,, chloride (salinity)
b. Soil analysis: P"

B.Sc. (Sem-) - Zoology Practical - Distribution of Marks
Regular / Non-collegiate /Ex-students

Duration: 4 Hrs. Max. M 50
1. Ecological exercise 10
2. Ethological exercise 10
3.Field report 15
4. Record 08
5. Viva-voce 07

Total 50
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B.Sc. (Sem-) - Zoology Practical - Distribution of Marks
Regular / Non-collegiate /Ex-students

Duration: 4 Hrs. Max. M 50
1. Ecological exercise 10
2. Ethological exercise 10
3.Field report 15
4. Record 08

5. Viva-voce 07



Total 50

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

UTSIET FT wiee faawur, umar v gatufeare

Course title & . L Eligibility Pre-requisite
Credits Credit distribution of the course .
Code criteria of the course
Lectures Tutorials Practical
Immunology
and Elementary
Biotechnology 06 04 00 02 _ knowledge
of biological
DSE: phenomena
Z00L5134T

Learning Objectives :

» To understanding the immune system's mechanisms.

» To applying biotechnological tools and techniques to various fields, including medicine and research.
» The students will gain knowledge about the cellular and molecular basis of immunity

» They will learn about biotechnological processes, and understand how these fields intersect to
address health challenges.

Learning Outcomes:

By studying this course, students will be able to:

» Understanding immune system components and functions.

» Applying biotechnological techniques in research and industry .

» Analysing data from experiments in Immunology and Biotechnology .



» Students will also develop critical thinking, problem-solving skills .

» Understanding of ethical considerations within these fields.

Theory Syllabus: B.Sc. (Semester-V) Zoology
dgifas weuwA: & wEft (FRw-v) it
Paper: DSE (b) Immunology and Biotechnology
-7 : Shugs (7) vawn few w9 q=ifd

Credits:04
Lectures: 60 hrs.

HegH: 04
TET: 60 T

UNIT I: Overview of the Immune System

Concepts and scope of immunology, components and defensive barriers of Innate immunity,
components and attributes of acquired immunity, humoral and cell mediated immunity, active and
passive immunity; primary and secondary immune response, and cells of immunity.

12 hrs

THre-1: giawear = #1 @fém R[ewr
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TTataE ua s wiawer sieard qor gt it RO |

12 ¢

UNIT II: Antigens and Immunoglobulins

Antigens and immunogens, antigenicity and immunogenicity, factors affecting immunogenicity,
antigenic determinants and its properties (B and T cell epitopes), haptens and adjuvants, structure
and functions of different classes of antibodies, production and applications of monoclonal antibodies.
12 hrs

THR-I: Wiaew Ta Yiaweh s
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UNIT Ill: MHC, Complement System & Immune System in Health

Structure and functions of MHC (MHC-I & MHC-Il), complement system and cytokines; vaccines and
their types; Gell and Coombs classification of hypersensitivity; autoimmunity and immunodeficiency.
10 hrs
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10 ®e

UNIT IV: Biotechnology & Techniques in Gene Manipulation

Concept and scope of biotechnology, outline process of genetic engineering and recombinant DNA
technology, restriction endonucleases, DNA modifying enzymes, cloning vectors: plasmids, phage
vectors, cosmids, phasmids (lambda & M13); shuttle and expression vectors, genomic and cDNA
libraries, transformation techniques: electroporation and calcium chloride method.

13 hrs
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UNIT V: Fermentation, Transgenic Animal & Applications of Biotechnology

Different types of fermentation: submerged and solid-state batch, fed and continuous batch, stirred
tank, air lift, and downstream processing, production of transgenic animals: retroviral method and
DNA microinjection method, nuclear transplantation: Dolly and Polly. Recombinant vaccines, gene
therapy (in-vivo and ex-vivo). Production of recombinant proteins: monoclonal antibodies, insulin and
growth hormones. Role of the biotechnology in medicine and healthcare, industry, agriculture and
environment protection.

13 hrs
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Practical Syllabus: B.Sc. (Semester-V) Zoology
TS ISR L THET (AAERT-V) it
Paper: DSE (b) Immunology and Biotechnology
TI-97: SuHs (7) T {few @ S SR
Credits: 02 Practical
exercises: 60 hrs
HegH: 02

TS A : 60 e

Immunology / wfaweT famm

1. Study of lymphoid cells and organs in rat/mouse*.
ATHFTT HIAFTA FT TeqAT TF I & 3T |

2. Histological study of spleen, thymus and lymph nodes through slides/ photomicrographs.

AT, FTIHE, AR TS AT efahig Fareed/qemaet =or ¥ sreaae |

3. To study various types of white blood cells using Leishman’s/Giemsa/Crystal violet-stained blood
smear.

FArerHe /FT /AU FOT e | AtHE T F AqrEt w7 TeaaT |
4. To demonstrate the antigen and antibody interactions by any three methods :
gfaee wea wfaeelt stramsst & gt = fRAfeat g weede:

(i) ABO Blood group antigen determination by hemagglutination test.
AT ®OT FHE F FETAHGHLOT SIF gRT Tiae e |

(ii) Ouchterlony’s double immunodiffusion method.



FrETAHr A T ghaeft-fAewr gfafy
(iii) Demonstration of ELISA/Enzyme-Linked Immunospot (ELISpot)
uferET/uefiEaie w1 TR
(iv) Demonstration of Immunoelectrophoresis.
gfaeer fEsgasu d=aq F7 q89d9
(v) Fluorescence-activated cell sorting (FACS)
gfaaita-afmaa FIFAFT Jergaor
(vi) Radioimmunoassay (RIA)
RERIEICECIEE I
5. Immune cell counting and viability test from splenocytes* from rat any other species.
T/AT TATTd & wlgl HIAwA § Tiaeeft HfHr T0ET ua Sfaqeadar =

6. Project on any curriculum topic / Project report on visit to any research institute / laboratory to
study the immunological techniques.

giazeqoft qAt® F AeaAT g TeAwH gt A ar g foed /A sEee
I/ g & 9w wr fae

" Depending on availability of animals or sample / UGC Notification No. F.14-6/2014(CPP-1I), dated
1% Aug 2014

¥ SR AT A Iqereyar W AW / et sfegEaT tw-14-6/2014  (@did-n)
faqi® 1 seq 2014

Biotechnology / & =R

1. Packing and sterilization of glass and plastic wares for microbial culture.

TEASIAT {4 g TEadd d TARehddd & GFad Ud Ao |

2. Preparation and sterilization of culture media.

Tada wregdr #1 A g e |

3. Preparation of genomic DNA from E. coli.

. FATE F ST SUAT FwT S |




4. Techniques (anythree) / T&I® (FIs dqI):

. Western Blot / %+ =dlc

Q

b. Southern Hybridization / HE9 H&HTT

. DNA Finger printing / STUAT SRER=TT Toesh

d. Polymerase chain reaction / TIAITHYS S@AT SATHIHAT
e. DNA Microarrays / STUAT HeEHAIOMIT

Polyacrylamide gel Electrophoresis / T UFAHATEE ST am
g. DNA sequencing: Sanger method / SUaT ATHAI e wtafer

(@]

bl

University of Kota, Kota (Rajasthan)

FraT gl Fer  (TerET)

Practical Examination Scheme: B. Sc. (Semester-V) Zoology

IR TEET AT UEHr  (AHTEI-V)  IToreTEr

Paper: DSE (b) Immunology and Biotechnology

TI-T: fuEs (@) gheer fEw vd Sa e

S.N./%.9. | Exercises / I¥ATH FY FRATL / Weightage
1 Exercise in immunology / wfawerm fasma & s 3+7=10
2 Exercise in Biotechnology / St& Wr=rfient # srvame | 3+7=10
3 Spots / 9T&ESt (1-5) 5x3=15
4 Class record / FeAT ATerE 10
5 Viva-voce / Hif&® 05
Total / ot 50

Note: The practical weightage for regular, non-collegiate, and ex-students will be remained
the same.



qie: FaftHa, =T 6w @-EentEat & O i SEEaw uh g9E @ |
Suggested readings:

1. Punt, J., Stranford, S., Jones, P., Owen, J.A. (2018) Kuby Immunology, VIII Edition, WH Freeman and
Company

2. Abul Abbas, Andrew Lichtman, Shiv Pillai (2017) Cellular and Molecular Immunology; Elsevier

3. Kindt, T. J.,, Goldsby, R.A., Osborne, B. A. and Kuby, J. (2006) Immunology, VI; Edition, W.H. Freeman
and Company

4. David, M., Jonathan, B., David, R. B. and Ivan, R. (2006) Immunology, VII Edition, Mosby, Elsevier
Publication.

5. Glick, B.R. and Pasternak, J.J. (2009). Molecular Biotechnology- Principles and Applications of
Recombinant DNA. IV Edition, ASM press, Washington, USA.

6. Brown, T.A. (1998). Gene Cloning and DNA Analysis: An Introduction. Il Edition, Academic Press,
California, USA.

7. R. lan Freshney (2021) Freshney's Culture of Animal Cells: A Manual of Basic Technique and
Specialized Applications; Wiley-Blackwell.

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

10. Mathur, J.P. and Barnes, D. (1998) Methods in Cell Biology: Animal Cell Culture Methods. Academic
Press.

11. Gahlawat, S.K & Duhan, J.S.; Springer Nature: Advances in Animal Biotechnology and its Applications:

12. Godbey, W. T, Woodhead Publishing: An Introduction to Biotechnology: The Science, Technology
and Medical Applications:

13. B.D. Singh, Kalyani Publishers: Biotechnology

University of Kota
Bachelor of Science (B. Sc.) Program
Subject/Discipline: Zoology
Syllabus: B. Sc. Semester V - DSE: ZOOL5134T



Paper-V C: Evolutionary Biology
Objective of the Course
To understand the origin and process of evolution of life.
To study classical and modern concepts of evolution.
To understand the genetic basis of evolution and speciation.
To analyze the evidences in favor of evolution.
To understand macroevolutionary patterns and human evolution.
Course Learning Outcome
Students will be able to explain evolutionary theories and mechanisms.
They will analyze genetic and molecular bases of evolutionary processes.
They will describe evidences supporting evolution.
They will apply population genetics to evolutionary change.

They will understand the evolutionary history of life on Earth including human
evolution.

Syllabus Theory Paper: B. Sc. (Semester-V) Zoology
Paper-V C: Evolutionary Biology
(60 Lectures & 4 Credits)

UNIT-1 Origin of life: Definition, Pre-Darwinian theories of evolution; Oparin-
Haldane concept of origin of life; Miller- Urey experiment; molecular evolution of
RNA, proteins and DNA,; characters of coacervates.

UNIT-1l Micro-evolution: Work and theories of Lamarck, Weisman and Darwin;
theory of natural selection of Darwin (Concepts of variation, adaptation, struggle,
fitness and natural selection) and Wallace, Neo-Darwinism Industrial melanism,
DDT resistance in mosquitoes. Neutral theory of molecular evolution.



UNIT-II1  Evidences of evolution: Homology, analogy, vestigial organs;
paleontological, embryological, biogeographical and biochemical evidences,
adaptive radiations, Convergent evolution, mimicry.

UNIT-IV Genetic basis of evolution and speciation: Hardy-Weinberg law, gene
frequency, genetic drift, factors affecting Hardy- Weinberg law, Founder effect,
bottle neck effect, Sewall -Wright effect, speciation, role of various isolating
mechanisms in speciation (allopatric, paraptric, peripatric and sympatric). sexual
selection, co-evolution

Unit V Macro-evolution: Geological time scale- eras, periods and epocs: Major
events in the evolutionary time scale, origin of unicellular and multicellular
organisms Evolution of major groups of animals, continental drift, extinction,
replacement; human evolution.

EVOLUTION

Dobzhansky, T. H. (1951). Genetics and Origin of Species, Columbia University
Press.

Futuyama, D. J. (2005). Evolution. Sinauer Associates Inc. Sunderland,
Massachusetts.

Hartl, D. L. and Clark, A. G. (1989). A Primer of Population Genetics, 2nd Ed.
SinauerAssociates, Inc., Massachusetts.

King, M. (1993). Species Evolution: the role of chromosomal change. The
Cambridge University Press, Cambridge.

Merrel, D. J. (1962). Evolution and Genetics. Holt, Reinhart andWinston. Inc.

Ohta, T. and Aoki, J. (1985). Population Genetics and Molecular Evolution,
Japanese Scientific Society Press, Japan.

Strikberger, M. W. (2000). Evolution. Jones and Bartett Publishers, London.

Syllabus Practical Paper: B. Sc. (Semester-V) Zoology



8.

LAB COURSE/PRACTICALS (60 hrs.& 2Credits)

Sampling of human height, weight and BMI for continuous variation,
Sampling for discrete characteristics (dominant vs recessive) for
discontinuous variations: ability to "roll" our tongues

Population Genetics: Hardy-Weinberg law: Calculations of genotypic,
phenotypic and allelic frequencies from the data provided

Types of Fossils: Petrified Fossils, Molds and Casts, Molds and Casts,
Compression, Impression

Connecting links/ missing link/transitional forms: Peripatus, Archaeopteryx,
Tiktaalik, Australopithecus afarensis - A. afarensis - walking posture.

Living fossils: Coelacanth form fishes Latimeria chalumnae, Limulus
Vestigial, analogous and homologous organs using photographs, models or
specimen.

vermiform appendix in human, wisdom teeth, male nipple and The Tailbone.
Analogous organs: - Wings of insects, Pterodactyl, birds and bats
Homologous structures: Bat's wing, wings of birds, seal's flipper, forelimb of
a horse, and human arm

Study of human evolution through models & charts

Practical Books for Evolution

1. A Manual of Practical Zoology: Vertebrates” — P.S. Verma & B.S. Tyagi
2. Evolution and Animal Diversity — Practical Approach” — Dr. Arvind Kumar
3. Practical Zoology Manual” — P.K. Gupta
4. Evolution: Laboratory Manual” — Joseph Travis & Arnold
B.Sc. (Sem-) - Zoology Practical - Distribution of Marks
Regular / Non-collegiate /Ex-students
Duration: 4 Hrs. Max. Marks 50
1. exercise based on continuous variation and discontinuous variation 7
2. exercise based on population genetics 7

3.spots S5x4=20



4. Record 10
5. Viva-voce 6

B. Sc. Semester- VV
Paper-V C: sfgara

THTs-1: Sttaer Y SaafRr: Stae it aReATeT, STe § 93 @f 6T i a9y,
AUA-gioed Hgia g1 sitad it Scafxr it =TeaT, fHee-a¢ TIRT0 RNA, T1éH
3T DNA T SToTfaeh [aahTH, HITaded & qeq0

Hrs-11: gew-fasm: a9, dEaT oY 1aq & w1 9 Hgia, S1Ed w1 JHias
=9 g (Rfeedr, SAqEad, 99, ITLHaT 3T TTHias 939 Sl ATLTY),
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fashTe T qeed [frgid

THhE-111: R & THOT gHEIan, AqE9dl, qFqut o\, Starew f{FEm,
OIS, S-HTIToTeh ST STF-TTETI T THTT, TTHeA [ A heoT, STy e,
STFHL
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AT AT AT (TATITEH, TR, TR Sl HdTea), AR a9, gg-faw

THIs-V: A-TAFE: qEATH® q97 Geoit — I (eras), AATETT (periods), 3T
TrEE (epochs), T ETHS 8T T@T H THE TeATU, T 190 3T TgahITrent
Stat it Iaf, STl & THE J9g! & 6w, qgipa @eamdE, [ &
JTed T, HT9a AT

Reference Books:

. fa@m™are (EVOLUTION) - =F. &t. T, gouter
. & (EVOLUTION) =7 fagia - =t. . &1, Basr
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Sfifara Sfraret (Living Fossils):

o (Limulus), afdes (Peripatus), AfeRt<aT (Latimeria), ThFT=A
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Reference Books:

TR fAwTEETe v S fafaear — =t e, F. e

University of Kota

Bachelor of Science (B. Sc.) Program



Subject/Discipline: Zoology

Syllabus: B. Sc. Semester VI - DSE: ZOOL5134T

There are three elective papers in Semester V. Students have to select any one
paper following a or b or ¢ papers

Elective Papers for Semester VI:
a) Developmental Biology

b) Biochemistry and Biotechniques
c) Applied Zoology and Biostatistics

BSC SEMESTER VI
ZOOLOGY - VI (a)
DEVELOPMENTAL BIOLOGY

UNIT-I- Basics of Embryology: Historical perspective and scope of developmental biology.
General idea of asexual reproduction (fission, budding, gemmule formation, metagenesis,
polyembryony etc.). An introduction to animal development in sexually reproducing animals.
Neuroendocrine regulation of reproductive organs; estrous and menstrual cycles.

UNIT-IlI - Gametogenesis and fertilization, Gametogenesis: Definition; structure of gametes
(sperm and egg). Spermatogenesis and oogenesis. Types of eggs; detailed structure of
amphibian, avian and mammalian egg. Fertilization: Events of fertilization, polyspermy and
preventing mechanism. Significance of fertilization; parthenogenesis; evolution of viviparity.

UNIT-IIl - Cleavage and Gastrulation Cleavage, creating multicellularity; definition of
embryonic cleavage, morula; blastula, patterns and planes of cleavage; blastulation, types of
blastulae. Types of gastrulation mechanisms. Fate maps (with suitable examples); cell lineage.
Reorganization of embryonic cells, gastrulation in amphibians, birds and mammals.
Morphogenetic cell movements and their significance in gastrulation.

UNIT-IV- Induction, Differentiation, Organogenesis and Regeneration Embryonic induction,
organizers, competence. Mechanism of cellular differentiation. sex determination during
development. Government rules against sex determination during pregnancy. Neurula formation,
growth and organogenesis.

UNIT V Regeneration: types and mechanism. Senescence and ageing. Embryonic adaptation
Salient features of development of frog/toad; amphibian metamorphosis and its endocrine
regulation. Extraembryonic membranes in chick, salient features of development of chick up to



72 hours of incubation. Placentation in mammals: Definition, types; classification on the basis of
morphology and histology; functions of placenta.

REFERENCE BOOKS — DEVELOPMENTAL BIOLOGY
1. Developmental Biology — Scott F. Gilbert
2. Principles of Development — Lewis Wolpert
3. Developmental Biology — R.M. Twyman
4. Developmental Biology — P.S. Verma & V.K. Agarwal

PRACTICAL: Developmental Biology:

Study of development of chick: Whole mounts and sections of 18 to 72 hour's embryo.
Histological study of development of frog: Egg, early cleavage, blastula, gastrula, neurula
and different stages of tadpole.

Study of spermatogenesis, oogenesis, fertilization and metamorphosis of frog/toad.

Practical Developmental Biology Books
1. Practical Zoology - Chordates - P.S. Verma & B.S. Tyagi

2. Laboratory Manual in Developmental Biology — J. F. Voss & A. L. Smith

3. Developmental Biology Laboratory Manual — R. K. Agarwal

University of Kota
B. Sc. (Semester-V1) Zoology Practical
Scheme of Practical Examination and Distribution of Marks

Duration: 6 Hrs. Maximum Marks: 50 Minimum Marks: 25

S. N. | Exercise in Practical Examination Marks (Reg./Ex/NC)
1 Exercise on Chick Development 07
2 Exercise on Frog Development 07
3 Identification & Comments on Spots (1-5) 20
4 Laboratory Record 10
5 Viva-Voce 06




BSC SEMESTER VI

ZOOLOGY - VI (a)
yRaef S

SPIs—1 URIYH SifddT &7 oMuR: gRae= SifddT &1 vfoeiRie uRvey vd Sy |
s S @1 A gRO (fBYoH, Jhed, oge i, deromfas, agyoar enfe ) |
s ST Uaeia SIgell A uRaed &1 uRed | ol &1 uRae= ud sHa oreffiie 599 W)
Al | ST T BT A-FAB—IAT A, e Ud I |

SHIE—2 WD S T4 FNEF | JEHEBST DI URET; DI DI G (Y19 UG 30
DIRTBY) | YPIUGHAT Td JUSTAH | 30el & YbR, TRHIGIE, YA Ud WERl 30s
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gl | Ud SHIIRAT A ARG ATAT | JMBIRBI—STHD DIRIBT T UG D] IRgaAraT H -
Hed |

SHIs—4 RV, fa¥GH, 3FTSE Ud gaogHad Yol URvT, SiFISeR, aHed | SIfiey fawes
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University of Kota
B. Sc. (Semester-VI) Zoology Practical
Scheme of Practical Examination and Distribution of Marks

Duration: 6 Hrs. Maximum Marks: 50 Minimum Marks: 25

S. Exercise in Practical Examination Marks (Reg./ExX/NC)
N.
1 Developmental Biology 07
2 Evolution 07
3 Identification & Comments on Spots (1-5) 20
4 Laboratory Record 10
5 Viva-Voce 06

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

UTSIHT FT wiee faawor, aEar i@ gEfeare

Course title & Eligibility ~ Pre-requisite

Credits Credit distribution of the course R
Code criteria of the course



Lectures Tutorials Practical

Biochemistry

Elementar

and 4
. . knowledge

Biotechniques 06 04 00 02 - . )

of biological
DSE :

phenomena
Z00L5134T

Learning Objectives :
» To understand the structure and function of biomolecules.

» To understand the chemical reactions of metabolism, and the techniques used to study these
processes.

» Students will also develop the ability to interpret experimental results, communicate scientific
findings effectively.

» They will potentially apply their knowledge to research or teaching area.

Learning Outcomes:

By studying this course, students will be able to:

» To encompass the knowledge, skills, and abilities students are expected to acquire.

» This will include understanding biomolecules, metabolic pathways, and biotechnological techniques.

> Students will be able to apply this knowledge to solve problems, conduct research, and contribute to
advancements in various fields.

Theory Syllabus : B.Sc. (Semester-Vl) Zoology
dgifdsd arsgwA: ot TEEt (FREI-vI) e
Paper: DSE (b)Biochemistry and Biotechniques
TI-T: SIUEs (F) N WHET T AT qhela

Credits: 04
Lectures: 60 hrs

wegH: 04
T 60 S

UNIT I: Biological Cell and Biomolecules



Cell membrane structure, functions, and membrane transport. Classification and functions of
carbohydrates, proteins, lipids, nucleic acids, vitamins, enzymes and hormones. Stereoisomerism and
chemistry of monosaccharides, amino acids, and fatty acids. Plasma proteins, their functions and clinical
significance. 12 hrs

THE-1: Sfas HfAFT TF ST A

FITAFT Al =T, T Ua fBeet afided | Fdiaresed, Terw, i, =Eas o,
frertaes, wiFvas, ua gAted &1 a7 ThE | SEEaesd, ARl o7l a7 adiy
gt f1 Bfaw qumETEar iR W BE | wrsET e, 396 f1 S IR TE qged |
12 He

UNIT II: Metabolism of Carbohydrates and Proteins

Carbohydrates: Glycolysis, Gluconeogenesis, Glycogenesis, Glycogenolysis, HMP shunt, Kreb’s cycle, and
oxidative phosphorylation. Proteins: General reactions; transamination, deamination, and
decarboxylation; metabolic fate of amino acid carbon skeleton, and Important amino acid derivatives.
12 hrs

THTS-Il: FIElgIaged Td TEleg & I9199T

FIATGIESad : TATSHIATE 41, THITHASTA O, TATSH IS THH, AT [ATA T, TATHAAT 97, FHed
TF TS SFIIHCT BIERTATHRLO | TaieT: grara At sefiar siaeor, e qo

FEATTFIAGLI | 12 e

UNIT Ill: Metabolism of Lipids and Nucleic acids

Biosynthesis and degradation of fatty acids, phospholipids and triacylglycerols, biosynthesis of
cholesterol, chemistry and metabolism of lipoproteins and Ketone bodies. Nucleic acids: biosynthesis,
degradation, replication, transcription, translation of genetic code, purine and pyrimidine metabolism.
12 hrs

- foiftew @ s sl &1 =qa=

FEHT FFAL, TERTATIESEH TF SEUATSANAAA H JAd TG TF AT, e HT Sd
T, T a7 FleW w1 # WA G ud 9wy | gEdE R S99 g,

AT, TTATRIAH, AqEd, AAATNE T H AqaTEH, T 1d OO &1 3= |
12 ¢

UNIT IV: Metabolism of Enzymes and Hormones

Enzymes: kinetics, mechanism of enzymatic catalysis, factors influencing enzymatic catalysis, enzyme
activators and inhibitors, regulation of enzyme activity, clinical enzymology and isoenzymes. Hormones:



molecular basis of hormonal action, signal transduction mechanisms, biosynthesis of steroid hormones,
their functions, and mechanism of action, endorphins and encephalins, hormonal interplay in the
regulation of metabolism. 12 hrs

THR-IV: YFEas Ud gad & 999"y

gfervae: et TfFvas s £ Gty sfrvas soror w5 ywifaa =9 9t F:719,
giFvas afFas 7 dGeus, gFvaw Gy F1 Ffawe, doflevas afEFveas G g aw-afEFeas |
AT : g Grar 7 sufvas e, woea arewaer Grarfater, fedee 2|t &1 S g,
Ik FH U wH FA A0 Ry, derfhe 3 ueoe, s Rawe § gt dr
fwsr | 12 we

UNIT V: Tools and Techniques in Zoology

Microscopy: principles and applications of light, confocal and electron microscopy. Molecular biology
techniques: principles and applications of recombinant DNA technology, Hybridoma technology, PCR,
DNA Sequencing, Gel Electrophoresis, DNA Cloning, Microarrays, In situ hybridization, and Western
Blotting. Analytical Techniques: Spectrophotometry, Chromatography, Paper chromatography, Thin-
layer Chromatography, Liquid chromatography, Centrifugation, and ELISA. 12 hrs

THE-V: JIOOE § ISTHT T qHAIH

GEAEGThT : THTI, FATHT TAT Tore qewaeell & fgia ua ouanT | sivas sharase
TIUAT FAMAT, GEHEALU, Faoiid TR AT A€ sAffedT | Jg{Fh Taheiieh: TAFeATHhIerHAfd,
FUTA e, BRI AATG!, T T AU, G el aenl, AThe=0 JoaT T |

12 He

Practical Syllabus: B.Sc. (Semester-VI) Zoology
TS qreawA: . TEEl  (FAE-VI) Jrioreme
Paper: DSE (b)Biochemistry and Biotechniques

TF-T: SuHs (F) AT WHET TF AT qTheish

Credits: 02 Practical
exercises: 60 hrs
IS 02 T

ATA: 60 T



1. Laboratory Instrumentation: microscopes, centrifuges, spectrophotometer, PCR cycler, and
electrophoresis.

TARTETAT IR :  GEHIITAT, STTheah, TAFCHAUHTAT, TTEHAT T Td JAFHAATHTT |

2. lIdentification and qualitative analysis of carbohydrates (Glucose, Fructose, Galactose, Lactose,
Maltose, Sucrose, Glycogen, and starch)

FATGIEsed il TgaTd UF IUMcHE (AT (T, FFed, Toraerd, AFed, AT, hid,
TATSHISH Td =)

3. Identification and qualitative tests for Proteins (albumin and Casein).

Tl (Uee[Hd 9 FEid) Al g9\ Td IOcHT TUE0 |

4. Identification and qualitative tests for lipids

fofasg &t wg=m ud RS faguer |

5. Identification and separation of amino acids: Paper and Thin Layer Chromatography.

FHIAT veAl T TEAT Td JAFIOT: FEA o qF T2 Aol rasnt |

6. Enzymes demonstration: amylase, catalase, lactate dehydrogenase and alkaline phosphatase.

Tfehvasd FT TEAH: THHOS, fieoly, dFee R-gresios Td Uehdied wEhes

7. Determination of protein concentration using spectrophotometer.
TYFIHAOHTIT g7 T "qigar &1 e |

8. DNA separation using PAGE electrophoresis.

fUSiE JaauEaad gRT SIUAU FT JHga |

University of Kota

EICCEIEDIER]

Practical Examination Scheme: B. Sc. (Semester-VI) Zoology

IR TOET AT STuEEy  (AEET-VI) TS

Paper: DSE (b) Biochemistry and Biotechniques

IF-TF: S0 (F) N9 AT TS JG qFA1H



S.N./#®.9. | Exercises / VT &F HHATT / Weightage
- Exercise in Biochemistry / S& TETIA § I¥ITH 3+7=10
2 Exercise in Biotechniques / S T&-i® § ¥ 3+7=10
3 Spots / WT&S (1-5) 5x3=15
4 Class record / eAT HfoerE 10
5 Viva-voce / WIf&® 05
Total / $A 50

Note: The practical weightage for regular, non-collegiate, and ex-students will be remained
the same.

Me: fFafag, =t s @-fEentiat F fom aEieE sFEar uF a9 @ |
Suggested readings:
1. Principles of Biochemistry: Nelson, Cox & Hoskin, W.H. Freeman & Company.
2. Principles of Biochemistry: Zubay, Parson & Vance, Wm.C. Brown Publishers.
3. Biochemistry: Voet and Voet, Wiley Publishers.
4. Cell and Molecular Biology: Karp, John Wiley and Sons Inc.
5. Fundamentals of Biochemistry: Jain and Jain, S. Chand Publications.
6. Molecular Cell Biology: Lodish & Baltimore, Scientific American Books.
7. Biochemistry: Stryer, W.H. Freeman and Company.
8. Harper's lllustrated Biochemistry: Rodwell et al, McGraw Hill Publishers.
9. Biotechniques: SVS Rana, Rastogi Publication.
10. Tools and Techniques in Biochemistry & Molecular Biology: Rasmi Rana.

11. Life Science in Tools and Techniques: Bisen and Malik



University of Kota
Bachelor of Science (B. Sc.) Program
Subject/Discipline: Zoology
Syllabus: B. Sc. Semester VI - DSE: ZOOL5134T

DISCIPLINE SPECIFIC ELECTIVES - 3
Elective Papers for Semester VI (c)
Applied Zoology and Biostatistics
UNIT I

Economic Zoology: definition, scope and importance. Zoonotic Diseases- Parasites, pests and
vectors:

Host pathogen interaction: Introduction to Host Parasite relationship, Recognition and entry
processes of different pathogens like bacteria, viruses into animal host cells, alteration of host
cell behaviour by pathogens, virus-induced cell transformation.

Insect Pests: Kinds of insect pests -Sporadic pests, endemic pests, exotic pests, seasonal pests,
occasional pests, regular pests, persistent pests. Biological control of pests: History and
Principles of Biological control, Ecological basis of biological control. Strategies in biological
control, Importance of parasitic Hymenoptera and other parasitic insects in biological control.
Biopesticides: Allelochemicals, allomones, synomones and their importance in pest control.

insect as vectors: Mosquitoes, Sandfly, Housefly
UNIT 11

Clinical features of insect bites and stings and their treatment: Bugs, bees, ants, wasps,
lepidopterans and beetles.

Animal Husbandry: Beneficial Animals — (culturable and domesticated animals): Aquaculture,
Pisciculture, Pearl and Prawn culture, Sericulture, Apiculture, Lac-culture; Dairy and Poultry
practices.

UNIT 111

Basic concepts on Nutrition: Nutrition and Nutrients, Relationship between food, nutrition and
health



Prevention of Food Adulteration (PFA) definition of food adulteration— Adulterants in
commonly consumed food items, Accidental contamination: botulism, staphylococcal and
aflatoxin intoxication. Importance of food labels in processed foods and nutritional labelling-
Food laws, regulations and standards- PFA Act, Agmark

Vaccines: Principle of vaccination, Different types: Live attenuated vaccines, Recombinant
vaccines, Peptide vaccines, DNA vaccines.

UNIT IV

Conservation Biology: Biodiversity and Conservation, its importance; Threats to biodiversity;
IUCN categories of threat; Conservation genetics; Population viability analysis (PVA); Ex-situ
and in-situ conservation strategies; Community-based conservation and the role of indigenous
knowledge; International and national conservation policies and legislation.

Methods in field biology: Methods of estimating population density of animals, ranging patterns
through direct, indirect and remote observations, habitat characterization: ground and remote
sensing methods. Physical basis for remote sensing, role of remote sensing in ecological
research. Managing topography.

UNIT V

1. Introduction: Sample and Sampling, Descriptive and Inferential biostatistics, Attributes and
variables, Applications of biostatistics, Limitations of statistical methods, Role of biostatistics in
modern research. Tabulation and Graphical Representation of Data (Line Diagram, Bar diagram,
Histogram, Frequency Polygon, Pie diagram).

2. Measures of Central tendency: Characteristics, Arithmetic mean, Geometric mean and
Harmonic mean, combined arithmetic mean, Merits and demerits Median— Computation in
ungrouped and grouped data, Mode- Computation in ungrouped and grouped data.

Practical: Applied Zoology:
Identification using taxonomic keys:

1. Preparation of keys for the identification of major species of mosquitoes
2. Identification of Bugs, bees, ants, wasps, lepidopterans and beetles.

3. Preparation of keys for the identification of major species of honeybee
4. Preparation of keys for the identification of fishes used in pisciculture

Field Visit or Workshop:

Dairy and Poultry: useful Breeds of dairy and poultry
Field observation of insect pollination on any focal plant
Field observation of above ground herbivory



A healthy cooking/ yoga /exercise workshop.

Statistical Methods:

1. Tabulation and Graphical Representation of Data (Frequency tables, Line Diagram, Bar
diagram, Histogram, Frequency Polygon, Pie diagram).
2. Computation of measures of central tendency— Mean, Median and Mode

University of Kota
B. Sc. (Semester-VI C) Zoology Practical
Scheme of Practical Examination and Distribution of Marks

Duration: 6 Hrs. Maximum Marks: 50 Minimum Marks: 25

S.N. | Exercise in Practical Examination Marks (Reg./ExX/NC)
1 Identification of Insect using taxonomic keys | 08
(2)
2 Identification of Fishes using taxonomic keys | 08
(2)
3 Biostatistics (2) 08
4 Field / Workshop Report 10
5 Laboratory Record 10
6 Viva-Voce 06
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Elective Papers for Semester VI
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