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iz Report on Competitive Examination

UGC/CSIR- NET/ DBT/ ARS-NET coaching classes has been organized by School of Biosciences for
giving guidance and encouragement for students having aspirations in the field of higher education where
candidates are ranked according to their grades and then top rankers are selected. Clearing a competitive
exam is a prerequisite for getting a job in a prestigious institute. This section aims to give our students
awareness about different national level competitive exams. They are also trained to get through these
exams.

The main objective behind the coaching classes was to know the pattern of various examinations and to get
information about the exams conducted for the entry into jobs. Classes were conducted on scheduled basis
ie, 20hrs by corresponding faculty. All important topics were covered in a crush course manner. Coaching
sessions mainly dealt with paper Il, with an aim to improve the knowledge of students in their subject
areas. The students were given awareness on the need to analyse and understanding the application of
concept and were guided with some shortcut methods to solve the questions quickly.

The section was handled by Dr.Treesa Varghese, Assistant Professor.,School of Biosciences. In addition,
every faculty ensured to discuss some previous years question from the portions that are being covered
during the normal class hours on each day. These discussions were found to be very useful for students.
National Eligibility Test (NET) was introduced by the University Grant Commission for bringing
uniformity in the qualification of college teachers and research students. National Eligibility Test is
generally conducted twice a year in the month of June and December. Through these coaching classes

students had a clear idea onthe Examination Pattern.



List of students qualified in competitive examinations during the last five years
(CSIR-NET/ARS-NET/GATE)

Registration
SI-No. SNe"i‘ggteeS dc;qulj:ﬁ?iggs number/roll number NET/JRF/GATE
for the exam
Year 2020-2021
1 | HarithaK | XL21561327024 |GATE
Year 2019-2020
1 Aleena Sara Mathew KL01000289 ARS-NET
2 AnjaliR KL01000290 ARS-NET
3 Silpa Mary John KL01000269 ARS-NET
4 Jobin S KL17000411 ARS-NET
5 Rakhith R KL17000339 ARS-NET
6 Ashifa N BT20S37223011 GATE
7 Athira P Anil BT20S37217120 GATE
8 Veena C Nair XL20S37225054 GATE
9 Rixon Raj KK1416200812 CSIR-UGC NET
10 Ajmal Kallar Moidu KL 105200698 UGC-NET
Year 2018-2019
1. Neha Lukose XL19S27044024 GATE
Year 2017-2018
1. Rixon Raj XL18S17072040 GATE
2. Rixon Raj 1020701896 ICAR-NET
s | RixonRa 1061831207 EEITR&EJSFC
Year 2016-2017
1. Rixon Raj 2020700493 ARS-NET
2. Rixon Raj 359479 CSIR-UGC NET
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NOTICE

COACHING OF COMPETITIVE EXAMINATIONS

Dear Students,

The School of Biosciences is organizing coaching classes for NET/GATE/ARS
from 04-01-2020 to 15-02-2020. The class is one hour from 3pm to 4pm. Those
who are interested to join the class can inform the faculty-in-charge (Dr. Treesa
Varghese) on or before 04-01-2020. The classes are engaged by Ms. Elma Susan
Thomas, Guest faculty, School of Biosciences.

Gl -

™ Date:01-01-2020 Dr. Treesa Varghese

Faculty-in-charge

,Q:n( Head School of Bio Sciences
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Details of Coaching given for NETIGATiE/ARS

Training was given for NET/GATE/ARS during January 2021 to February 2021.
The training was for 7 days the faculty in charge for the programme was Dr.

Treesa Varghese

Student enrollment details




CSIR-UGC National Eligibility Test (NET) for Junior Research Fellowship
and Lecturer-ship

LIFE SCIENCES
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Molecules and their Interaction Relevant to Biology
Cellular Organization

Fundamental Processes

Cell Communication and Cell Signaling
Developmental Biology

System Physiology — Plant

System Physiology — Animal

Inheritance Biology
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Ecological Principles
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Evolution and Behavior
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Methods in Biology




B)

LE D THEIR INTERACTI ELAVE BIOL

A. Structure of atoms, molecules and chemical bonds.
B Composition, structure and function of biomolecules (carbohydrates, lipids,

proteins, nucleic acids and vitamins).

C. Stablizing interactions (Van der Waals, electrostatic, hydrogen bonding, hydrophobic
interaction, etc.).

D Principles of biophysical chemistry (pH, buffer, reaction kinetics, thermodynamics,
colligative properties).

E. Bioenergetics, glycolysis, oxidative phosphorylation, coupled reaction, group

transfer, biological energy transducers.

F. Principles of catalysis, enzymes and enzyme kinetics, enzyme regulation, mechanism of
enzyme catalysis, isozymes

G. Conformation of proteins (Ramachandran plot, secondary structure, domains, motif

and folds).

H. Conformation of nucleic acids (helix (A, B, Z), t-RNA. micro-RNA).

I.  Stability of proteins and nucleic acids.

J. Metabolism of carbohydrates, lipids, amino acids nucleotides and vitamins.
CELLULAR ORGANIZATION
Membrane structure and function
(Structure of model membrane, lipid bilayer and membrane protein diffusion, osmosis,
ion channels, active transport, membrane pumps, mechanism of sorting and regulation
of intracellular transport,electrical properties of membranes).
Structural organization and function of intracellular organelles (Cell wall, nucleus,
mitochondria, Golgi bodies, lysosomes, endoplasmic reticulum, peroxisomes, plastids,
vacuoles, chloroplast, structure & function of cytoskeleton and its role in motility).

Organization of genes and chromosomes (Operon, unique and repetitive DNA,
interrupted genes, gene families, structure of chromatin and chromosomes,
heterochromatin, euchromatin, transposons).
Cell division and cell cycle (Mitosis and meiosis, their regulation, steps in cell cycle,
regulation and control of cell cycle).
Microbial Physiology (Growth yield and characteristics, strategies of cell division,
stress response)
EUNDAMENTAL PROCESSES
DNA replication, repair and recombination (Unit of replication, enzymes involved,

replication origin and replication fork, fidelity of replication, extrachromosomal replicons,
DNA damage and repair mechanisms, homologous and site-specific recombination).
RNA synthesis and processing (transcription f

~and machinery, formation of
NA polymerases, capping,

initiation complex, transcription activator and rep
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D)

elongation, and termination, RNA processing, RNA editing, splicing, and
polyadenylation, structure and function of different types of RNA, RNA transport).

Protein synthesis and processing (Ribosome, formation of initiation complex, initiation
factors and their regulation, elongation and elongation factors, termination, genetic code,
aminoacylation of tRNA, tRNA-identity, aminoacyl tRNA synthetase, and translational
proof-reading, translational inhibitors, Post- translational modification of proteins).

Control of gene expression at transcription and translation level (regulating the
expression of phages, viruses, prokaryotic and eukaryotic genes, role of chromatin in
gene expression and gene silencing).

4. Cell icati | cell signali

A)

D)

E)

Host parasite interaction Recognition and entry processes of different
pathogens like bacteria, viruses into animal and plant host cells, alteration of host
cell behavior by pathogens, virus-induced cell transformation, pathogen-induced
diseases in animals and plants, cell-cell fusion in both normal and abnormal
cells.

Cell signaling Hormones and their receptors, cell surface receptor, signaling
through G-protein coupled receptors, signal transduction pathways, second
messengers, regulation of signaling pathways, bacterial and plant two-
component systems, light signaling in plants, bacterial chemotaxis and quorum
sensing.

Cellular communication Regulation of hematopoiesis, general principles of cell
communication, cell adhesion and roles of different adhesion molecules, gap
junctions, extracellular matrix, integrins, neurotransmission and its regulation.

Cancer
Genetic rearrangements in progenitor cells, oncogenes, tumor suppressor genes,
cancer and the cell cycle, virus-induced cancer, metastasis, interaction of cancer
cells with normal cells, apoptosis, therapeutic interventions of uncontrolled cell
growth.

Innate and adaptive immune system Cells and molecules involved in innate
and adaptive immunity, antigens, antigenicity and immunogenicity. B and T cell
epitopes, structure and function of antibody molecules. generation of antibody
diversity, monoclonal antibodies, antibody engineering, antigen-antibody
interactions, MHC molecules, antigen processing and presentation, activation
and differentiation of B and T cells, B and T cell receptors, humoral and cell-
mediated immune responses, primary and secondary immune modulation, the
complement system, Toll-like receptors, cell-mediated effector functions,
inflammation, hypersensitivity and autoimmunity, immune response during
bacterial (tuberculosis), parasitic (malaria) and viggAHRnfections, congenital
and acquired immunodeficiencies, vaccines. S




5. DEVELOPMENTAL BIOLOGY

A) Basic concepts of development : Potency, commitment, specification, induction,
competence, determination and differentiation; morphogenetic gradients; cell fate and cell
lincages; stem cells; genomic equivalence and the cytoplasmic determinants; imprinting; mutants
and transgenics in analysis of development

B) Gametogenesis, fertilization and early development: Production of gametes, cell surface
molecules in sperm-egg recognition in animals; embryo sac development and double fertilization
in plants; zygote formation, cleavage, blastula formation, embryonic fields, gastrulation and
formation of germ layers in animals; embryogenesis, establishment of symmetry in plants; seed
formation and germination.

C) Morphogenesis and organogenesis in animals : Cell aggregation and differentiation in
Dictyostelium; axes and pattern formation in Drosophila, amphibia and chick; organogenesis —
vulva formation in Caenorhabditis elegans, eye lens induction, limb development and
regeneration in vertebrates; differentiation of neurons, post embryonic development- larval
formation, metamorphosis; environmental regulation of normal development; sex determination.

D) Morphogenesis and organogenesis in plants: Organization of shoot and root apical
meristem; shoot and root development; leaf development and phyllotaxy; transition to flowering,
floral meristems and floral development in Arabidopsis and Antirrhinum

E) Programmed cell death, aging and senescence

6. YSTEM PHYSIOLOGY - NT

A. Photosynthesis - Light harvesting complexes; mechanisms of electron
transport; photoprotective mechanisms; CO; fixation-C3, C4 and CAM pathways.

B. Respiration and photorespiration — Citric acid cycle; plant mitochondrial
electron transport and ATP synthesis; alternate oxidase; photorespiratory
pathway.

C. Nitrogen metabolism - Nitrate and ammonium assimilation; amino acid

biosynthesis.

D. Plant hormones - Biosynthesis, storage, breakdown and transport;
physiological effects and mechanisms of action.

E. Sensory photobiology - Structure, function and_mechanisms of action of
phytochromes, cryptochromes and photo Zastomatal  movement;
photoperiodism and biological clocks.
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Solute transport and photoassimilate translocation — uptake, transport and
translocation of water, ions, solutes and macromolecules from soil, through cells,
across membranes, through xylem and phloem; transpiration; mechanisms of
loading and unloading of photoassimilates.

Secondary metabolites - Biosynthesis of terpenes, phenols and nitrogenous
compounds and their roles.

Stress physiology — Responses of plants to biotic (pathogen and insects) and
abiotic (water, temperature and salt) stresses.

SYSTEM PHYSIOLOGY - ANIMAL

Blood and circulation - Blood corpuscles, haemopoiesis and formed elements,
plasma function, blood volume, blood volume regulation, blood groups,
haemoglobin, immunity, haemostasis.

Cardiovascular System: Comparative anatomy of heart structure, myogenic
heart, specialized tissue, ECG - its principle and significance, cardiac cycle,
heart as a pump, blood pressure, neural and chemical regulation of all above.

Respiratory system - Comparison of respiration in different species, anatomical
considerations, transport of gases, exchange of gases, waste elimination, neural
and chemical regulation of respiration.

Nervous system - Neurons, action potential, gross neuroanatomy of the brain

and spinal cord, central and peripheral nervous system, neural control of muscle
tone and posture.

Sense organs - Vision, hearing and tactile response.
Excretory system - Comparative physiology of excretion, kidney, urine
formation, urine concentration, waste elimination, micturition, regulation of water

balance, blood volume, blood pressure, electrolyte balance, acid-base balance.

Thermoregulation - Comfort zone, body temperature — physical, chemical,
neural regulation, acclimatization.

Stress and adaptation

Digestive system - Digestion, absorption, energy balance, BMR.

hormone action, hormones and
gametogenesis, ovulation, neuroendocrine (%




8. INHERITANCE BIOLOGY

A) Mendelian principles : Dominance, segregation, independent assortment.

B) Concept of gene : Allele, multiple alleles, pseudoallele, complementation tests

C) Extensions of Mendelian principles : Codominance, incomplete dominance, gene
interactions, pleiotropy, genomic imprinting, penetrance and expressivity, phenocopy,

linkage and crossing over, sex linkage, sex limited and sex influenced characters.

D) Gene mapping methods : Linkage maps, tetrad analysis, mapping with molecular markers,
mapping by using somatic cell hybrids, development of mapping population in plants.

E) Extra chromosomal inheritance : Inheritance of Mitochondrial and chloroplast genes,
maternal inheritance.

F) Microbial genetics : Methods of genetic transfers — transformation, conjugation, transduction
and sex-duction, mapping genes by interrupted mating, fine structure analysis of genes.

G) Human genetics : Pedigree analysis, lod score for linkage testing, karyotypes, genetic
disorders.

H) Quantitative genetics : Polygenic inheritance, heritability and its measurements, QTL
mapping.

I) Mutation : Types, causes and detection, mutant types — lethal, conditional, biochemical, loss
of function, gain of function, germinal verses somatic mutants, insertional mutagenesis.

J) Structural and numerical alterations of chromosomes : Deletion, duplication, inversion,
translocation, ploidy and their genetic implications.

K) Recombination : Homologous and non-homologous recombination including transposition.
9. DIVERSITY OF LIFE FORMS:
A. Principles & methods of taxonomy:

Concepts of species and hierarchical taxa, biological nomenclature, classical &
quantititative methods of taxonomy of plants, animals and microorganisms.

B. Levels of structural organization:
Unicellular, colonial and multicellular forms. Leve
& systems. Comparative anatomy, adaptive radiati

T orgar izAtion of tissues, organs
“%Ua b " 11 . .
adaptive modifications.




C. Outline classification of plants, animals & microorganisms:
Important criteria used for classification in each taxon. Classification of plants,
animals and microorganisms. Evolutionary relationships among taxa.

D. Natural history of Indian subcontinent:
Major habitat types of the subcontinent, geographic origins and migrations of
species. Comman Indian mammals, birds. Seasonality and phenology of the
subcontinent.

E. Organisms of health & agricultural importance:
Common parasites and pathogens of humans, domestic animals and crops.

F. Organisms of conservation concern:
Rare, endangered species. Conservation strategies.
10. E OGICAL PRINCIPLE

The Environment: Physical environment; biotic environment: biotic and abiotic
interactions.

Habitat and Niche: Concept of habitat and niche; niche width and overlap; fundamental
and realized niche; resource partitioning; character displacement.

Population Ecology: Characteristics of a population; population growth curves;
population regulation; life history strategies (r and K selection); concept of
metapopulation — demes and dispersal, interdemic extinctions, age structured
populations.

Species Interactions: Types of interactions, interspecific competition, herbivory,
carnivory, pollination, symbiosis.

Community Ecology: Nature of communities; community structure and attributes:
levels of species diversity and its measurement; edges and ecotones.

Ecological Succession: Types; mechanisms; changes involved in succession: concept
of climax.

Ecosystem Ecology: Ecosystem structure; ecosystem function: energy flow and
mineral cycling (C,N,P); primary production and decomposition; structure and function
of some Indian ecosystems: terrestrial (forest, grassland) and aquatic (fresh water,
marine, eustarine).

Biogeography: Major terrestrial biomes; theory
biogeographical zones of India.

biogeography;




Applied Ecology: Environmental pollution; global environmental change; biodiversity:
status, monitoring and documentation; major drivers of biodiversity change; biodiversity
management approaches.

Conservation Biology: Principles of conservation, major approaches to management,
Indian case studies on conservation/management strategy (Project Tiger, Biosphere
reserves).

11,

A.

EVOLUTION AND BEHAVIOUR

Emergence of evolutionary thoughts

Lamarck; Darwin—concepts of variation, adaptation, struggle, fitness and natural
selection; Mendelism; Spontaneity of mutations; The evolutionary synthesis.

Origin of cells and unicellular evolution:

Origin of basic biological molecules; Abiotic synthesis of organic monomers and
polymers; Concept of Oparin and Haldane; Experiement of Miller (1953); The first cell;
Evolution of prokaryotes; Origin of eukaryotic cells; Evolution of unicellular

eukaryotes; Anaerobic metabolism, photosynthesis and aerobic metabolism.

Paleontology and Evolutionary History:

The evolutionary time scale; Eras, periods and epoch; Major events in the evolutionary
time scale; Origins of unicellular and multi cellular organisms; Major groups of plants
and animals; Stages in primate evolution including Homo.

Molecular Evolution:

Concepts of neutral evolution, molecular divergence and molecular clocks;
Molecular tools in phylogeny, classification and identification; Protein and
nucleotide sequence analysis; origin of new genes and proteins; Gene duplication
and divergence.

The Mechanisms:

Population genetics — Populations, Gene pool, Gene frequency; Hardy-Weinberg Law;
concepts and rate of change in gene frequency through natural selection, migration and
random genetic drift; Adaptive radiation; Isolating mechanisms; Speciation; Allopatricity
and Sympatricity; Convergent evolution; Sexual  selection; Co-evolution.

Brain, Behavior and Evolution:

Approaches and methods in study of behavior; Proximate and ultimate causation;
Altruism and evolution-Group selection, Kin selection, Regifiroen

TIRUVALLA \&
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12,

of learning, memory, cognition, sleep and arousal; Biological clocks; Development
of behavior; Social communication; Social dominance; Use of space and territoriality;
Mating systems, Parental investment and Reproductive success; Parental care;
Aggressive behavior; Habitat selection and optimality in foraging; Migration, orientation
and navigation; Domestication and behavioral changes.

APPLIED BIOLOGY:

A.

B.

Microbial fermentation and production of small and macro molecules.

Application of immunological principles, vaccines, diagnostics. Tissue
and cell culture methods for plants and animals.

Transgenic animals and plants, molecular approaches to diagnosis and
strain identification.

Genomics and its application to health and agriculture, including gene
therapy.

Bioresource and uses of biodiversity.
Breeding in plants and animals, including marker — assisted selection
Bioremediation and phytoremediation

Biosensors
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13.

METHODS IN BIOLOGY
Molecular Biology and Recombinant DNA methods:

Isolation and purification of RNA , DNA (genomic and plasmid) and proteins,
different separation methods.

Analysis of RNA, DNA and proteins by one and two dimensional gel
electrophoresis, Isoelectric focusing gels.

Molecular cloning of DNA or RNA fragments in bacterial and cukaryotic systems.
Expression of recombinant proteins using bacterial, animal and plant vectors.
Isolation of specific nucleic acid sequences

Generation of genomic and cDNA libraries in plasmid, phage, cosmid, BAC and YAC
vectors.

In vitro mutagenesis and deletion techniques, gene knock out in bacterial and
eukaryotic organisms.

Protein sequencing methods, detection of post translation modification of proteins.
DNA sequencing methods, strategies for genome sequencing.

Methods for analysis of gene expression at RNA and protein level, large scale
expression, such as micro array based techniques

Isolation, separation and analysis of carbohydrate and lipid molecules

RFLP, RAPD and AFLP techniques

Histochemical and Immunotechniques

Antibody generation, Detection of molecules using ELISA, RIA, western blot,
immunoprecipitation, fluocytometry and immunofluorescence microscopy,

detection of molecules in living cells, in situ localization by techniques such as  FISH
and GISH.

Biophysical Method:

Molecular analysis using UV/visible, fluorescence, circular dichroism, NMR and ESR
spectroscopy Molecular structure determination using X-ray diffraction and NMR,
Molecular analysis using light scattering, different types of mass  spectrometry and
surface plasma resonance methods.

Statisitcal Methods:

Measures of central tendency and dispersal: probability distributions (Binomial,
Poisson and normal); Sampling distribution; Difference between parametric and
non-parametric ~ statistics; Confidence Interval, Errors; Levels of significance;
Regression and Correlation; t-test; Analysis of variance; X° test;; Basic introduction
to Muetrovariate statistics, etc.

@| TIRUVALLA |4
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Radiolabeling techniques:

Detection and measurement of different types of radioisotopes normally used in
biology, incorporation of radioisotopes in biological tissues and cells, molecular
imaging of radioactive material, safety guidelines.

Microscopic techniques:

Visulization of cells and subcellular components by light microscopy, resolving powers
of different microscopes, microscopy of living cells, scanning and transmission
microscopes, different fixation and staining techniques for EM, freeze-etch and freeze-
fracture methods for EM, image processing methods in microscopy.

Electrophysiological methods:

Single neuron recording, patch-clamp recording, ECG, Brain activity recording, lesion
and stimulation of brain, pharmacological testing, PET, MRI, fMRI, CAT .

Methods in field biology:
Methods of estimating population density of animals and plants, ranging patterns
through direct, indirect and remote observations, sampling methods in the study of

behavior, habitat characterization: ground and remote sensing methods..

csirhrdg.res.in
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B GATE 2021 Scorecard GATE

k Graduate Aptitude Test in Engineering (GATE)
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GRADUATE APTITUDE TEST IN ENGINEERING
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Name
&= MADHUSOODHANAN K
g Parent’s / Guardian’s Name
o
o XL21561327024 21-Nov-1997
8 Registration Number Date of Birth
T
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©
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Q GATE Score
= 33.33
g Marks out of 100*
o o 36-0 4 |—2-4-|0 paper
E Qualifying Marks** l
(= General EWS/OBC (NCL) SC/ST/PwD
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a0

‘ﬁ—‘/
s * 19" March 2021

Prof. Deepankar Choudhury
Organising Chairperson, GATE 2021
(on behalf of NCB - GATE, for MoE)

(Candidate’s Signaﬁgg 73

Number of Candidates
Appeared in this paper

220

All India Rank in this

Valid up to 31* March 2024

* Normalized marks for Civil Engineering (CE),
Computer Science and Information Technology (CS)
and Mechanical Engineering (ME) Papers.

** A candidate is considered qualified if the marks
secured are greater than or equal to the qualifying
marks mentioned for the category for which valid
category certificate, if applicable, is produced along
with this scorecard.

8f88662ce984¢71255d95b{057be908
The GATE 2021 score is calculated using the formula
M~-M
GATE Score = S, + (S — Sg) (_.—q)
(M, i Mq)

where,

M is the marks obtained by the candidate in the paper, mentioned on this GATE 2021 scorecard

M, is the qualifying marks for general category candidate in the paper

M, is the mean of marks of top 0.1% or top 10 (whichever is larger) of the candidates who appeared in the paper (in case of

multi-session papers including all sessions)

S, =350, is the score assigned to M,

S, =900, is the score assigned to M,

In the GATE 2021 score formula, M, is 25 marks (out of 100) or 7 + o, whichever is greater. Here i is the mean and o is the
standard deviation of marks of all the candidates who appeared in the paper.

Qualifying in GATE 2021 does not guarantee either an admission to a post-graduate program or a scholarship/assistantship.
Admitting institutes may conduct further tests and interviews for final selection.

Codes for XE and XL Paper Sections (compulsory section and any other two sections)

XE: Engineering Sciences
A — Engineering Mathematics (compulsory)
B - Fluid Mechanics

XL: Life Sciences
P — Chemistry (compulsory)
Q - Biochemistry

C - Materials Science R - Botany
D - Solid Mechanics S - Microbiology
E - Thermodynamics T — Zoology

F — Polymer Science and Engineering
G - Food Technology
H - Atmospheric and Oceanic Sciences

U - Food Technology

Graduate Aptitude Test in Engineering (GATE) 2021 was organized by Indian Institute of Technology Bombay on behalf of the
National Coordination Board (NCB) - GATE for the Department of Higher Education, Ministry of Education (MoE), Government

of India.
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INDIAN COUNCIL OF AGRICULTURAL RESEARCH
KRISHI ANUSANDHAN BHAWAN-I1I, PUSA, NEW DELHI -110012

RANK CARD

RollNumber: KL17000411

Category: OBC

Overall rank: 14 Category rank: OBC - 4

Name of the Candidate: JOBIN S

Father's Name: STERVIN C J

Subject foradmission:  Food Technology
Marks scored in AICE-JRF/SRF (Ph.D.)-2020 in the Subject: 184.54

Result: Eligible for Registration and Choice filling i ;; ;"

(Controller of Examinations (Agril. Edn.)




INDIAN COUNCIL OF AGRICULTURAL RESEARCH
KRISHI ANUSANDHAN BHAWAN-I1, PUSA, NEW DELHI -110 012

RANK CARD

RollNumber: KL01000269

Category: GEN

Overall rank: 138

Name of the Candidate: SILPA MARY JOHN

Father's Name: JOHN KURIAN

Subject for admission:  Food Technology

Marks scored in AICE-JRF/SRF (Ph.D.)-2020 in the Subject: 111.93

Result: Eligible for Registration and Choice filling

(Controller of Examinations (Agril. Edn.)




INDIAN COUNCIL OF AGRICULTURAL RESEARCH
KRISHI ANUSANDHAN BHAWAN-I1, PUSA, NEW DELHI -110 012

RANK CARD

RollNumber: KL01000289

Category: GEN

Overall rank: 130

Name of the Candidate: ALEENA SARA MATHEW

Father's Name: MATHEW P DANIEL

Subject for admission:  Food Technology

Marks scored in AICE-JRF/SRF (Ph.D.)-2020 in the Subject:

Result: Eligible for Registration and Choice filling

114.96

(Controller of Examinations (Agril. Edn.)




INDIAN COUNCIL OF AGRICULTURAL RESEARCH
KRISHI ANUSANDHAN BHAWAN-I1, PUSA, NEW DELHI -110 012

RANK CARD

RollNumber: KL01000290

Category: GEN

Overall rank: 225

Nameofthe Candidate: ANJALI.R

Father'sName: RAJU

Subject for admission:  Food Technology

Marks scored in AICE-JRF/SRF (Ph.D.)-2020 in the Subject:

Result: Eligible for Registration and Choice filling

63.53

(Controller of Examinations (Agril. Edn.)




INDIAN COUNCIL OF AGRICULTURAL RESEARCE
KRISHI ANUSANDHAN BHAWAN-II, PUSA, NEW DELHI -

Roll Number: KL17000339

Category: GEN

Overall rank: 115

Name of the Candidate: RAKHITHR

Father's Name: RENJITH

Subject for admission: Food Technology
Marks scored in AICE-JRF/SRF (Ph.D.)-2020 in the Subject: 123.03

Result: Eligible for Registration and Choice filling

S

—————

(Controller of Examinations (Agril.
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Registration Number
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Prof. B. R. Chahar TG

Quglifigdg Chairman, GATE 2020
(on behalf of NCB - GATE, for MHRD)
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-
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(72 ] Life Sciences (XL) — -
D (Candidate’s Signature)
L Sections : Botany (R o
D Marks out of 100* Qualifying Marks**
o] Microbiology (S) GEN/EWS  OBC (NCL) SC/ST/PwD
=  AllIndia Rank Number of Candidates
= m— in this paper appeared in this paper b aa a
"6_ Ek 36.67 P P 312 285 2t 1
<L GATE Score Valid from March 18, 2020 to March 17, 2023
q" 1 70 1 * Normalized marks for Civil Engineering and Mechanical Engi
m ** A candidate is considered qualified if the marks secured are greater than
March 18. 2020 or equal to the qualifying marks mentioned for the category for which valid
: ¢ 443 category certificate, if applicable, is produced along with this scorecard
©
| S

Qualifying in GATE 2020 does not guarantee either an admission to a post-graduate programme or a scholarship/assistantship. Admitting
institutes may conduct further tests or interviews for final selection.

In the GATE 2020, the qualifying marks for a general category candidate in each paper is p + ¢ or 25 marks (out of 100), whichever is
greater, where p is the mean and o is the standard deviation of marks of all the candidates who appeared in the paper. The qualifying

marks for OBC(NCL) and SC/ST/PwD candidates are 90% and two-third of a general category candidate in the paper respectively.
74896f3b1cc7873207ec7877484f504f

The GATE 2020 score was calculated using the formula
(M —m,)

GATE Score =S, + (S, —
q ( t q) ( M, - q)
where
M is marks (out of 100) obtained by the candidate in the paper
M, is the qualifying marks for general category candidate in the paper
M, is the mean of marks of top 0.1% or top 10 (whichever is greater) of the candidates who appeared in the paper (in case of
multi-session papers including all sessions)
84 =350, is the score assigned to M,

S, =900, is the score assigned to M,

In multi-session (Civil Engineering and Mechanical Engineering) papers, the normalized mark of j®* candidate in the i" session M was
computed using the formula
M - M

M = —"M -M;,) +M?
N Mtl_Mtq( lq) ¥

—~

where

M;; is the actual marks obtained by the j* candidate in i*" session

IW‘:’ is the average marks of the top 0.1% of the candidates considering all sessions

Mg is the sum of mean and standard deviation marks of the candidates in the paper considering all sessions

M,; is the average marks of the top 0.1% of the candidates in the i** session

M, is the sum of the mean marks and standard deviation of the it session
Graduate Aptitude Test in Engineering (GATE) 2020 was organised by Indian Institute of Technology Delhi on behalf of the National
Coordination Board (NCB) — GATE for the Department of Higher Education, Ministry of Human Resources Development (MHRD),
Government of India.
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NATIONAL ELIGIBILITY TEST FOR ASSISTANT PROFESSOR
NTA Ref. No: 191620052009 Roll No.: KK1416200812

“Certified that RIXON RAJ

cs;:/l/,(/)(///(//;/('r (1/ ROSAMMA RAJU
and RAJUEC

'] YR
has qualified

the Joint CSIR-UGC Test far eligidility far Assistant Prafessar held am 5th December, 2019/n the subiject

Life Sciences

o . S J . / ' .
As per infarmatian pravided by the candidate, he/she had campletedfappeared av was pursiing
. ' . . . . J . J . s
tis/her Wlasters degree ar equivalent examinatian in the related subject at the time af applying

far Joint CSTR-UGC Test

The date u/ ﬂ//:qm'('/i/'// /'nz Assistant ¢ /”m_/'avsm is the date u/' declaratian n/' Joint CSIR-UGC
Test reswull. i.e.,  23rd January, 2020 . avlfe date n/r'nm/zl'oliml n/ Ylaster's r/("(/ 700 ar 1'(///1}/(/13'/1/

examination udth wr////'w(/ percentage u/' marhs within la years / ram the date nf dectaralian u./'
Joint CSIR-UGC Test resull, i.e. dy 22nd January, 2022, wihichever is laler.

~ 5 N . '} . YA / o ! o= . o o J . /
Olics is an electranie cerlificate anly, ils aulfenticily and categary in which the candidate had
’ ' o ! . / > 3 . ? J 4
appeared  shauld be  verified fram  Watianal  Cesting Agency (NTA) by the
. N . . . J . = 2 B J . o f ' afe J . )
///.\‘/1/ﬂ/mu/r//)/)um/mr/ atlharily. Ohis electrande ceificale can atsa tie verified by scanning e

GQK Cade.

- sy 5 y 3 o -y
Ohe w/('((/m/ (:/ this electranic ceificate is farever.

Slorndl

Date of issue: 20.07.2020 Senior Director, NTA

Note: NTA has issued the electronic certificate on the basis of information provided by the candidate in his/her online Application
Form. The appointing authority should verify the original records/certificates of the candidate while considering him/her for
appointment, as the NTA will not be liable for any false information provided by the candidate. The NTA is only responsible
for the result which can be verified from the repository available in the website of NTA (csirnet.nta.nic.in). The candidate
must fulfil the minimum eligibility conditions as laid down in the notification for Joint CSIR-UGC Test.




ASHIFA N

Registration Number
‘D | BT20837223011
Examination Paper o b A
' Biotechnology (BT) 1 \ I
\ ‘ ] =5
| T {Candiate’s Signature)

Marks out of 100 ‘ 31 } Qualifying Marks** '307 J l 27.6 } ‘204

GENEWS  CBC(NCL) SCSTPwD

All India Rank [ 1 579 Number of Candidates 1§i3
in this paper _ — appeared in this paper 0
GATE Score l 354 [ Valid from March 18, 2020 to March 17, 2023
* Normatzad marks for Cvi Engineenng anc Mechanic Ergineenng Popers
Qualified * A cancidate is considecad gualifiod # e marks saosed sre graatar Fisn
March 18,2020 o aqual 10 1he guaifing maks mantioned for the calegory nich vaka

Calegocy caMficaty, If appicadia, 5 produced akng aith this scomecawd

Prof, B. R Chahar AR MEAC AT

Organizing Chairman, GATE 2020 c
{on behalf of NCB =~ GATE, for MHRD) 8680edBa4i5edabs9acassel137de0d

Graduate Aptitude Test in En

Qualifying in GATE 2020 does not guarantee either an admission to a post-graduate programme or a scholarship/assistaniship. Admitting
institutes may conduct further tests or interviews for final selection,

In the GATE 2020, the quabifying marks for a general category candidate i each paper is p+ @ or 25 marks (out of 1), whichever 1s
greater, where o is the mean and o is the standard deviation of marks of ali the candidates who appeared in the paper, The qualifying
marks for OBC(NCL) and SC/ST/PwD candidates are 90% and two-third of a general category candidate in the paper respectively.

The GATE 2020 score was calcutated using the formula
A E O 3 . , (M 5, Mq)
GATE Score = S, + (8, = 8;) 7%
(Mt . MqJ
where
M is murks (out of 100) obtained by the candidate in the paper
M ; 15 the qualifying marks for general category candidate in the paper

M iv.tha mwmyivars (hEaosvasko A AR N 102 A tans IN fuadaicahovdsy 1o araatans)l af1thas sundidatoar s anmanstard o tha nanoas £ Jsnas Al



National Testing Agency (NTA)

UGC-NET RESULT December, 2019

Roll Number : KLO0105200698  |~\Pplication Number |q,06694577
Candidate's Name : |AJMAL KALLAR MOIDU
Mother's Name : SUHARA MOIDU
Father's Name : KALLAR MOIDU
Category - OBC- NCL Person with No

gory: (CENTRAL Disability(PwD)* :

LIST)
Subiject : HOME SCIENCE
No of Candidates in . ) .
this Subject Registered : 16848 |Appeared : 13614
Applied For : JRF & ASSISTANT PROFESSOR
Maximum . Percentage of PercentileScore@

Paper Marks Marks Obtained Marks Obtained
Paper-1: 100 52 52.00 88.0490671
Paper-2 : 200 122 61.00 96.7680329
Total : 300 174 58.00 95.1079771
!\/Iarks ob_talned One Hundred Seventy Four Only
inwords :
Result : QUALIFIED FOR ASSISTANT PROFESSOR ONLY

¢ \/I-Visually Impaired, HI- Hearing Impaired, LM-Locomotor Disability, OD-
OtherDisability

‘@’ Percentile scores are scores based on the relative performance of all those who
appearfor the examination in this subject.

Dated : 31.12.2019 Senior Director NTA UGC-NET
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Candidate’s Details

Performance

GATE 2019 Scorecard

A,NEHALU

Graduate Aptitude Test in Engineering
A
Name ®
NEHA LUKOSE ¢
Registration Number ‘o@

XL19S27044024

Tlszy960"

Examination Paper
Life Sciences (XL)

Sections : Botany (R)
Microbiology (S)

(Candidate’s Signature)

Marks out of 100* |  42.33 Valid from March 17, 2019 to March 16, 2022
Qualifying Marks**| 36.7 33.0 24.5 | Al India Rank in this paper 1367
General - OBC (NCL) = SC/ST/PwD )
Number of Candidates 17986
GATE Score 448 Appeared in this paper
* Normalized marks for multi-session papers
** A candidate is considered qualified if the marks secured are greater than or \ r‘"
equal to the qualifying marks mentioned for the category for which valid M - :] . a"—’&_,
category certificate, if applicable, is produced along with this scorecard PrOf NlleSh J vas'a March 17. 2019
Digital Fingerprint: 4f8a8f4bbce3e00bd7417f9c076355bb Organizing Chairman, GATE 2019

(on behalf of NCB - GATE, for MHRD)

The GATE 2019 score is calculated using the formula
(M - Mq)
GATE Score =Sy +(5: — Sg) 75—~
(Mt = Mq)

where,

M is the marks obtained by the candidate in the paper, mentioned on this GATE 2019 scorecard

M, is the qualifying marks for general category candidate in the paper

M, is the mean of marks of top 0.1% or top 10 (whichever is larger) of the candidates who appeared in
the paper (in case of multi-session papers including all sessions)

S, =350, is the score assigned to M,

S, =900, is the score assigned to M,

In the GATE 2019 score formula, M, is 25 marks (out of 100) or p + 0, whichever is greater. Here u is the
mean and o is the standard deviation of marks of all the candidates who appeared in the paper.

Qualifying in GATE 2019 does not guarantee either an admission to a post-graduate program or a
scholarship/assistantship. Admitting institutes may conduct further tests and interviews for final selection.

Codes for XE and XL Paper Sections (compulsory section and any other two sections)

XE: Engineering Sciences XL: Life Sciences

A - Engineering Mathematics (compulsory) P - Chemistry (compulsory)
B - Fluid Mechanics Q - Biochemistry

C - Materials Science R - Botany

D - Solid Mechanics S - Microbiology

E - Thermodynamics T — Zoology

F — Polymer Science and Engineering U - Food Technology

G - Food Technology
H - Atmospheric and Oceanic Sciences

Graduate Aptitude Test in Engineering (GATE) 2019 was organized by Indian Institute of Technology
Madras on behalf of the National Coordination Board (NCB) — GATE for the Department of Higher
Education, Ministry of Human Resource Development (MHRD), Government of India.
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\: GATE 2018 Scorecard

Graduate Aptitude Test in Engineering

X Name
T |RIXON RAJ
)
f(-:: Registration Number
"3 XL18S17072040
©
% Examination Paper :
£ | Life Sciences (XL) é ;
©
) | Sections : Biochemistry (Q) = =
Zoology (T) : :
(Candidate's Signature)
)
©  Marks outof 100* | 30.67 Valid from March 17, 2018 to March 16, 2021
©
§ Qualifying Marks**| 29.9 26.9 19.9 All India Rank in this paper 2069
-g General  OBC (NCL) SC/ST/PwD
o Number of Candidates 14140
o. GATE Score 365 Appeared in this paper

* Normalized marks for multi-session papers

** A candidate is considered qualified if the marks secured are greater than or 6 g,._.b/ z .

equal to the qualifying marks mentioned for the category for which valid
category certificate, if applicable, is produced along with this scorecard Prof G Pugazhenthi March 17. 2018

Digital Fingerprint: 1 Organizing Chairman, GATE 2018
g gerp 09¢45136b03f73968a8120b2855bcal (on behalf of NCB ~ GATE, for MHRD)

The GATE 2018 score is calculated using the formula

M~ M
GATE Score = S, + (S, — 5,) ((ﬂ Mq))
py

where,
M is the marks obtained by the candidate in the paper, mentioned on this GATE 2018 scorecard

M, is the qualifying marks for general category candidate in the paper
M, is the mean of marks of top 0.1% or top 10 (whichever is larger) of the candidates who appeared in

the paper (in case of multi-session papers including all sessions)
S, = 350, is the score assigned to M,
S, =900, is the score assigned to M,

In the GATE 2018 score formula, M, is 25 marks (out of 100) or p + o, whichever is greater. Here i is the
mean and o is the standard deviation of marks of all the candidates who appeared in the paper.

Qualifying in GATE 2018 does not guarantee either an admission to a post-graduate program or a
scholarship/assistantship. Admitting institutes may conduct further tests and interviews for final selection.

Codes for XE and XL Paper Sections (compulsory section and any other two sections)

XE: Engineering Sciences XL: Life Sciences

A - Engineering Mathematics (compulsory) P - Chemistry (compulsory)
B - Fluid Mechanics Q - Biochemistry

C - Materials Science R - Botany

D - Solid Mechanics S - Microbiology

E - Thermodynamics T - Zoology

F - Polymer Science and Engineering U - Food Technology

G - Food Technology
H - Atmospheric and Oceanic Sciences

Graduate Aptitude Test in Engineering (GATE) 2018 was organized by Indian Institute of Technology
Guwahati on behalf of the National Coordination Board (NCB) — GATE for the Department of Higher
Education, Ministry of Human Resource Development (MHRD), Government of India.
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COUNCIL OF SCIENTIFIC & INDUSTRIAL RESEARCH
Human Resource Development Group, Examination Unit

ot w3, a1, i, @rdet Ay, g, 9 faeet-110 012
CSIR Complex, Library Avenue, Pusa, New Delhi-110 012

Dated: /[, 12+ 7:918’

Sr.No. 1121732535
RefiNo:  17/12/2017(11) EU-V

ROLLNO: 377534

Sh, RIXON RAJ

S/IORAJUE C
ETTITHADATHIL HOUSE
KANAKKENTHURUTHY P O
VADAKKENCHERRY
PALAKKAD KERALA 678683

Sub: - Joint CSIR-UGC National Eligibility Test (NET) for Junior Research Fellowship (JRF) and for
Lectureship (LS) held on 17,12,2017 and result declared on 09,05.2018.
Dear Candidate,

CSIR is pleased to inform you that you have been declared qualified in the above examination for award of Junior
Research Fellowship and secured 54 rank in LIFE SCIENCES subject under CSIR Fellowship scheme. Further, you have

also been declared qualified for eligibility for Lectureship (LS) in the above subject area, subject to fulfilling the eligibility
criteria laid down by UGC,

The offer of Junior Research Fellowship is valid for a period of two years w.e.f. 01.07.2018 and is not
extendable, It will be governed by the terms and conditions of the CSIR Junior Research Fellowship.

In order to accept this offer, you should send the joining report, undertaking and & attestation proforma
(which can be downloaded from our website www.csithrdg.res.in ) and submit the same, duly completed in all
respects to The Deputy Secretary (EMR)/US(EMR) at the address given overleaf.

This letter may be treated as a certificate.

T Yours sincerely,
% 412;{’ >

®. TENT /K NGAHANSHANG
wav aftra (9den) / Under Secretary (Exam )
denfye aen st et s e
! Council of Scientific & Industrial Research
G M, vn. wmd. sk, aladan qan, ad freeh-12
CSIR Complex. Pusa, New Delhi-110012

Important Note: >

(n) This certificate is being issued on the basis of information provided by the candidate in his/her nppﬁélﬁ1
form, The appointing authority/fellowship awarding authority should verify the original records/certificates
of the candidate while considering him/her for appointment/fellowship, as Examination Unit, CSIR
Complex is not responsible for the same. In case the candidate has qualified under RA (Result Awaited
Catogory) the certificate will be valid only from the date of acquiring the requisite qualification as stipulated
in the notification, The details regarding the eligibility criteria for this test are given overleaf.

(b) In case the candidate does not fulfil any of the eligibility conditions and Caste/PWD status (wherever
applicable), this cortificate may be treated as cancelled.

'ﬁ“ -
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02.07.2003 AR A7 2|

T T T

Certified that Mr. RIXON RAJ son of Sh. RAJU E C has qualified the National Eligibility Test
conducted by ASRB on 17 May, 2017 in the Discipline of Plant Biochemistry for eligibility of
Lecturership / Assistant Professorship. He had applied under Un-Reserved Category and has
qualified by securing 50.22% marks with the qualifying cut-off for Un-Reserved éategory. This
certificate is also recognized by the University Grants Commission (UGC)/Council of Scientific &
Industrial Research (CSIR) vide their letters No. 15-1/98(NET) dated |
18-1/98(NET) dated 02.07.2003, respectively.
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UGC Ref. No:
{ @" Roll No: 3858/(CSIR-UGC NET JUNE 2017)
> Certified 1889479
i RIXON RAJ
h\7A Son/Daughter of has qualified
( the Joint CSIR-UEC Rastfor Eligibility for Assistant Professor held on
@) in the subject 18-06-2017
R
‘ LIFE SCIENCES \
& As per the infomlation provided by the candidate, he/she had comp[eteb his/her Mastey’s R
\ . . . . . . \
‘ degree or equivalent examination at the time of applying for this test. @)
"’ The date of Eligibility for Assistant Professor is the date of declaration of NET result, ie,
Y74 , OR the date of completion of Master's degree or equivalent s
2 . . . . of. 2\)
(@ exg{g%nﬂg\gn 6%{) required percentage of marks wlt.fjm two years from Lf)e date of "
P Odeclaration '0? NET result, ie., by , whichever is later. ‘
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@ Date of Tssue: Head @
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i MACFAST

& the trendsetter in education

MAR ATHANASIOS COLLEGE FOR

ADVANCED STUDIES TIRUVALLA
ACCREDITED BY NAAC WITH ‘A’ GRADE
RECOGNIZED BY DSIR, GOVT. OF INDIA

NOTICE

COACHING OF COMPETITIVE EXAMINATIONS

Dear Students,

The School of Biosciences is organizing coaching classes for NET/GATE/ARS
from 04-01-2020 to 15-02-2020. The class is one hour from 3pm to 4pm. Those
who are interested to join the class can inform the faculty-in-charge (Dr. Treesa
Varghese) on or before 04-01-2020. The classes are engaged by Ms. Elma Susan
Thomas, Guest faculty, School of Biosciences.

Gl -

™ Date:01-01-2020 Dr. Treesa Varghese

Faculty-in-charge

,Q:n( Head School of Bio Sciences

Mar Athanasios College for Advanced Studies
( MACFAST )

valla-689 101
L H -
Courses @ Bio campus , .
A Minority Institution of the Courses @ M.Sc Biochemistry, M.Sc Biotechnology E-l_‘ﬂa!“ Website
Corporate Educational Agency of the  Main Campus | M.5c Bioinformatics, M.Sc Plant Biotechnology principal@macfast.org www.macfast.f:rg
Catholic Archdiocese of Tiruvalla MBA & MCA | M.Sc Food Technology & Quality Assurance macfast@macfast.org | www.macfast.in

M.Sc Phytomedical Science & Technology

KERALA, PIN-689101, INDIA TEL : 0469 2730300, 2730301, 2730303, FAX : 0469 2730317




Details of Coaching given for NETIGATiE/ARS

Training was given for NET/GATE/ARS during January 2021 to February 2021.
The training was for 7 days the faculty in charge for the programme was Dr.

Treesa Varghese

Student enrollment details




CSIR-UGC National Eligibility Test (NET) for Junior Research Fellowship
and Lecturer-ship

LIFE SCIENCES

—_—

Molecules and their Interaction Relevant to Biology
Cellular Organization

Fundamental Processes

Cell Communication and Cell Signaling
Developmental Biology

System Physiology — Plant

System Physiology — Animal

Inheritance Biology

o e oy B B B

Diversity of Life Forms

._
=

Ecological Principles

[a—
[U—

Evolution and Behavior

,_.
ba

Applied Biology

o
(8]

Methods in Biology




B)

LE D THEIR INTERACTI ELAVE BIOL

A. Structure of atoms, molecules and chemical bonds.
B Composition, structure and function of biomolecules (carbohydrates, lipids,

proteins, nucleic acids and vitamins).

C. Stablizing interactions (Van der Waals, electrostatic, hydrogen bonding, hydrophobic
interaction, etc.).

D Principles of biophysical chemistry (pH, buffer, reaction kinetics, thermodynamics,
colligative properties).

E. Bioenergetics, glycolysis, oxidative phosphorylation, coupled reaction, group

transfer, biological energy transducers.

F. Principles of catalysis, enzymes and enzyme kinetics, enzyme regulation, mechanism of
enzyme catalysis, isozymes

G. Conformation of proteins (Ramachandran plot, secondary structure, domains, motif

and folds).

H. Conformation of nucleic acids (helix (A, B, Z), t-RNA. micro-RNA).

I.  Stability of proteins and nucleic acids.

J. Metabolism of carbohydrates, lipids, amino acids nucleotides and vitamins.
CELLULAR ORGANIZATION
Membrane structure and function
(Structure of model membrane, lipid bilayer and membrane protein diffusion, osmosis,
ion channels, active transport, membrane pumps, mechanism of sorting and regulation
of intracellular transport,electrical properties of membranes).
Structural organization and function of intracellular organelles (Cell wall, nucleus,
mitochondria, Golgi bodies, lysosomes, endoplasmic reticulum, peroxisomes, plastids,
vacuoles, chloroplast, structure & function of cytoskeleton and its role in motility).

Organization of genes and chromosomes (Operon, unique and repetitive DNA,
interrupted genes, gene families, structure of chromatin and chromosomes,
heterochromatin, euchromatin, transposons).
Cell division and cell cycle (Mitosis and meiosis, their regulation, steps in cell cycle,
regulation and control of cell cycle).
Microbial Physiology (Growth yield and characteristics, strategies of cell division,
stress response)
EUNDAMENTAL PROCESSES
DNA replication, repair and recombination (Unit of replication, enzymes involved,

replication origin and replication fork, fidelity of replication, extrachromosomal replicons,
DNA damage and repair mechanisms, homologous and site-specific recombination).
RNA synthesis and processing (transcription f

~and machinery, formation of
NA polymerases, capping,

initiation complex, transcription activator and rep

1‘.\\
TIRUVALLA ‘\
2\ 689101 /)



D)

elongation, and termination, RNA processing, RNA editing, splicing, and
polyadenylation, structure and function of different types of RNA, RNA transport).

Protein synthesis and processing (Ribosome, formation of initiation complex, initiation
factors and their regulation, elongation and elongation factors, termination, genetic code,
aminoacylation of tRNA, tRNA-identity, aminoacyl tRNA synthetase, and translational
proof-reading, translational inhibitors, Post- translational modification of proteins).

Control of gene expression at transcription and translation level (regulating the
expression of phages, viruses, prokaryotic and eukaryotic genes, role of chromatin in
gene expression and gene silencing).

4. Cell icati | cell signali

A)

D)

E)

Host parasite interaction Recognition and entry processes of different
pathogens like bacteria, viruses into animal and plant host cells, alteration of host
cell behavior by pathogens, virus-induced cell transformation, pathogen-induced
diseases in animals and plants, cell-cell fusion in both normal and abnormal
cells.

Cell signaling Hormones and their receptors, cell surface receptor, signaling
through G-protein coupled receptors, signal transduction pathways, second
messengers, regulation of signaling pathways, bacterial and plant two-
component systems, light signaling in plants, bacterial chemotaxis and quorum
sensing.

Cellular communication Regulation of hematopoiesis, general principles of cell
communication, cell adhesion and roles of different adhesion molecules, gap
junctions, extracellular matrix, integrins, neurotransmission and its regulation.

Cancer
Genetic rearrangements in progenitor cells, oncogenes, tumor suppressor genes,
cancer and the cell cycle, virus-induced cancer, metastasis, interaction of cancer
cells with normal cells, apoptosis, therapeutic interventions of uncontrolled cell
growth.

Innate and adaptive immune system Cells and molecules involved in innate
and adaptive immunity, antigens, antigenicity and immunogenicity. B and T cell
epitopes, structure and function of antibody molecules. generation of antibody
diversity, monoclonal antibodies, antibody engineering, antigen-antibody
interactions, MHC molecules, antigen processing and presentation, activation
and differentiation of B and T cells, B and T cell receptors, humoral and cell-
mediated immune responses, primary and secondary immune modulation, the
complement system, Toll-like receptors, cell-mediated effector functions,
inflammation, hypersensitivity and autoimmunity, immune response during
bacterial (tuberculosis), parasitic (malaria) and viggAHRnfections, congenital
and acquired immunodeficiencies, vaccines. S




5. DEVELOPMENTAL BIOLOGY

A) Basic concepts of development : Potency, commitment, specification, induction,
competence, determination and differentiation; morphogenetic gradients; cell fate and cell
lincages; stem cells; genomic equivalence and the cytoplasmic determinants; imprinting; mutants
and transgenics in analysis of development

B) Gametogenesis, fertilization and early development: Production of gametes, cell surface
molecules in sperm-egg recognition in animals; embryo sac development and double fertilization
in plants; zygote formation, cleavage, blastula formation, embryonic fields, gastrulation and
formation of germ layers in animals; embryogenesis, establishment of symmetry in plants; seed
formation and germination.

C) Morphogenesis and organogenesis in animals : Cell aggregation and differentiation in
Dictyostelium; axes and pattern formation in Drosophila, amphibia and chick; organogenesis —
vulva formation in Caenorhabditis elegans, eye lens induction, limb development and
regeneration in vertebrates; differentiation of neurons, post embryonic development- larval
formation, metamorphosis; environmental regulation of normal development; sex determination.

D) Morphogenesis and organogenesis in plants: Organization of shoot and root apical
meristem; shoot and root development; leaf development and phyllotaxy; transition to flowering,
floral meristems and floral development in Arabidopsis and Antirrhinum

E) Programmed cell death, aging and senescence

6. YSTEM PHYSIOLOGY - NT

A. Photosynthesis - Light harvesting complexes; mechanisms of electron
transport; photoprotective mechanisms; CO; fixation-C3, C4 and CAM pathways.

B. Respiration and photorespiration — Citric acid cycle; plant mitochondrial
electron transport and ATP synthesis; alternate oxidase; photorespiratory
pathway.

C. Nitrogen metabolism - Nitrate and ammonium assimilation; amino acid

biosynthesis.

D. Plant hormones - Biosynthesis, storage, breakdown and transport;
physiological effects and mechanisms of action.

E. Sensory photobiology - Structure, function and_mechanisms of action of
phytochromes, cryptochromes and photo Zastomatal  movement;
photoperiodism and biological clocks.
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Solute transport and photoassimilate translocation — uptake, transport and
translocation of water, ions, solutes and macromolecules from soil, through cells,
across membranes, through xylem and phloem; transpiration; mechanisms of
loading and unloading of photoassimilates.

Secondary metabolites - Biosynthesis of terpenes, phenols and nitrogenous
compounds and their roles.

Stress physiology — Responses of plants to biotic (pathogen and insects) and
abiotic (water, temperature and salt) stresses.

SYSTEM PHYSIOLOGY - ANIMAL

Blood and circulation - Blood corpuscles, haemopoiesis and formed elements,
plasma function, blood volume, blood volume regulation, blood groups,
haemoglobin, immunity, haemostasis.

Cardiovascular System: Comparative anatomy of heart structure, myogenic
heart, specialized tissue, ECG - its principle and significance, cardiac cycle,
heart as a pump, blood pressure, neural and chemical regulation of all above.

Respiratory system - Comparison of respiration in different species, anatomical
considerations, transport of gases, exchange of gases, waste elimination, neural
and chemical regulation of respiration.

Nervous system - Neurons, action potential, gross neuroanatomy of the brain

and spinal cord, central and peripheral nervous system, neural control of muscle
tone and posture.

Sense organs - Vision, hearing and tactile response.
Excretory system - Comparative physiology of excretion, kidney, urine
formation, urine concentration, waste elimination, micturition, regulation of water

balance, blood volume, blood pressure, electrolyte balance, acid-base balance.

Thermoregulation - Comfort zone, body temperature — physical, chemical,
neural regulation, acclimatization.

Stress and adaptation

Digestive system - Digestion, absorption, energy balance, BMR.

hormone action, hormones and
gametogenesis, ovulation, neuroendocrine (%




8. INHERITANCE BIOLOGY

A) Mendelian principles : Dominance, segregation, independent assortment.

B) Concept of gene : Allele, multiple alleles, pseudoallele, complementation tests

C) Extensions of Mendelian principles : Codominance, incomplete dominance, gene
interactions, pleiotropy, genomic imprinting, penetrance and expressivity, phenocopy,

linkage and crossing over, sex linkage, sex limited and sex influenced characters.

D) Gene mapping methods : Linkage maps, tetrad analysis, mapping with molecular markers,
mapping by using somatic cell hybrids, development of mapping population in plants.

E) Extra chromosomal inheritance : Inheritance of Mitochondrial and chloroplast genes,
maternal inheritance.

F) Microbial genetics : Methods of genetic transfers — transformation, conjugation, transduction
and sex-duction, mapping genes by interrupted mating, fine structure analysis of genes.

G) Human genetics : Pedigree analysis, lod score for linkage testing, karyotypes, genetic
disorders.

H) Quantitative genetics : Polygenic inheritance, heritability and its measurements, QTL
mapping.

I) Mutation : Types, causes and detection, mutant types — lethal, conditional, biochemical, loss
of function, gain of function, germinal verses somatic mutants, insertional mutagenesis.

J) Structural and numerical alterations of chromosomes : Deletion, duplication, inversion,
translocation, ploidy and their genetic implications.

K) Recombination : Homologous and non-homologous recombination including transposition.
9. DIVERSITY OF LIFE FORMS:
A. Principles & methods of taxonomy:

Concepts of species and hierarchical taxa, biological nomenclature, classical &
quantititative methods of taxonomy of plants, animals and microorganisms.

B. Levels of structural organization:
Unicellular, colonial and multicellular forms. Leve
& systems. Comparative anatomy, adaptive radiati

T orgar izAtion of tissues, organs
“%Ua b " 11 . .
adaptive modifications.




C. Outline classification of plants, animals & microorganisms:
Important criteria used for classification in each taxon. Classification of plants,
animals and microorganisms. Evolutionary relationships among taxa.

D. Natural history of Indian subcontinent:
Major habitat types of the subcontinent, geographic origins and migrations of
species. Comman Indian mammals, birds. Seasonality and phenology of the
subcontinent.

E. Organisms of health & agricultural importance:
Common parasites and pathogens of humans, domestic animals and crops.

F. Organisms of conservation concern:
Rare, endangered species. Conservation strategies.
10. E OGICAL PRINCIPLE

The Environment: Physical environment; biotic environment: biotic and abiotic
interactions.

Habitat and Niche: Concept of habitat and niche; niche width and overlap; fundamental
and realized niche; resource partitioning; character displacement.

Population Ecology: Characteristics of a population; population growth curves;
population regulation; life history strategies (r and K selection); concept of
metapopulation — demes and dispersal, interdemic extinctions, age structured
populations.

Species Interactions: Types of interactions, interspecific competition, herbivory,
carnivory, pollination, symbiosis.

Community Ecology: Nature of communities; community structure and attributes:
levels of species diversity and its measurement; edges and ecotones.

Ecological Succession: Types; mechanisms; changes involved in succession: concept
of climax.

Ecosystem Ecology: Ecosystem structure; ecosystem function: energy flow and
mineral cycling (C,N,P); primary production and decomposition; structure and function
of some Indian ecosystems: terrestrial (forest, grassland) and aquatic (fresh water,
marine, eustarine).

Biogeography: Major terrestrial biomes; theory
biogeographical zones of India.

biogeography;




Applied Ecology: Environmental pollution; global environmental change; biodiversity:
status, monitoring and documentation; major drivers of biodiversity change; biodiversity
management approaches.

Conservation Biology: Principles of conservation, major approaches to management,
Indian case studies on conservation/management strategy (Project Tiger, Biosphere
reserves).

11,

A.

EVOLUTION AND BEHAVIOUR

Emergence of evolutionary thoughts

Lamarck; Darwin—concepts of variation, adaptation, struggle, fitness and natural
selection; Mendelism; Spontaneity of mutations; The evolutionary synthesis.

Origin of cells and unicellular evolution:

Origin of basic biological molecules; Abiotic synthesis of organic monomers and
polymers; Concept of Oparin and Haldane; Experiement of Miller (1953); The first cell;
Evolution of prokaryotes; Origin of eukaryotic cells; Evolution of unicellular

eukaryotes; Anaerobic metabolism, photosynthesis and aerobic metabolism.

Paleontology and Evolutionary History:

The evolutionary time scale; Eras, periods and epoch; Major events in the evolutionary
time scale; Origins of unicellular and multi cellular organisms; Major groups of plants
and animals; Stages in primate evolution including Homo.

Molecular Evolution:

Concepts of neutral evolution, molecular divergence and molecular clocks;
Molecular tools in phylogeny, classification and identification; Protein and
nucleotide sequence analysis; origin of new genes and proteins; Gene duplication
and divergence.

The Mechanisms:

Population genetics — Populations, Gene pool, Gene frequency; Hardy-Weinberg Law;
concepts and rate of change in gene frequency through natural selection, migration and
random genetic drift; Adaptive radiation; Isolating mechanisms; Speciation; Allopatricity
and Sympatricity; Convergent evolution; Sexual  selection; Co-evolution.

Brain, Behavior and Evolution:

Approaches and methods in study of behavior; Proximate and ultimate causation;
Altruism and evolution-Group selection, Kin selection, Regifiroen
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12,

of learning, memory, cognition, sleep and arousal; Biological clocks; Development
of behavior; Social communication; Social dominance; Use of space and territoriality;
Mating systems, Parental investment and Reproductive success; Parental care;
Aggressive behavior; Habitat selection and optimality in foraging; Migration, orientation
and navigation; Domestication and behavioral changes.

APPLIED BIOLOGY:

A.

B.

Microbial fermentation and production of small and macro molecules.

Application of immunological principles, vaccines, diagnostics. Tissue
and cell culture methods for plants and animals.

Transgenic animals and plants, molecular approaches to diagnosis and
strain identification.

Genomics and its application to health and agriculture, including gene
therapy.

Bioresource and uses of biodiversity.
Breeding in plants and animals, including marker — assisted selection
Bioremediation and phytoremediation

Biosensors
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13.

METHODS IN BIOLOGY
Molecular Biology and Recombinant DNA methods:

Isolation and purification of RNA , DNA (genomic and plasmid) and proteins,
different separation methods.

Analysis of RNA, DNA and proteins by one and two dimensional gel
electrophoresis, Isoelectric focusing gels.

Molecular cloning of DNA or RNA fragments in bacterial and cukaryotic systems.
Expression of recombinant proteins using bacterial, animal and plant vectors.
Isolation of specific nucleic acid sequences

Generation of genomic and cDNA libraries in plasmid, phage, cosmid, BAC and YAC
vectors.

In vitro mutagenesis and deletion techniques, gene knock out in bacterial and
eukaryotic organisms.

Protein sequencing methods, detection of post translation modification of proteins.
DNA sequencing methods, strategies for genome sequencing.

Methods for analysis of gene expression at RNA and protein level, large scale
expression, such as micro array based techniques

Isolation, separation and analysis of carbohydrate and lipid molecules

RFLP, RAPD and AFLP techniques

Histochemical and Immunotechniques

Antibody generation, Detection of molecules using ELISA, RIA, western blot,
immunoprecipitation, fluocytometry and immunofluorescence microscopy,

detection of molecules in living cells, in situ localization by techniques such as  FISH
and GISH.

Biophysical Method:

Molecular analysis using UV/visible, fluorescence, circular dichroism, NMR and ESR
spectroscopy Molecular structure determination using X-ray diffraction and NMR,
Molecular analysis using light scattering, different types of mass  spectrometry and
surface plasma resonance methods.

Statisitcal Methods:

Measures of central tendency and dispersal: probability distributions (Binomial,
Poisson and normal); Sampling distribution; Difference between parametric and
non-parametric ~ statistics; Confidence Interval, Errors; Levels of significance;
Regression and Correlation; t-test; Analysis of variance; X° test;; Basic introduction
to Muetrovariate statistics, etc.
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Radiolabeling techniques:

Detection and measurement of different types of radioisotopes normally used in
biology, incorporation of radioisotopes in biological tissues and cells, molecular
imaging of radioactive material, safety guidelines.

Microscopic techniques:

Visulization of cells and subcellular components by light microscopy, resolving powers
of different microscopes, microscopy of living cells, scanning and transmission
microscopes, different fixation and staining techniques for EM, freeze-etch and freeze-
fracture methods for EM, image processing methods in microscopy.

Electrophysiological methods:

Single neuron recording, patch-clamp recording, ECG, Brain activity recording, lesion
and stimulation of brain, pharmacological testing, PET, MRI, fMRI, CAT .

Methods in field biology:
Methods of estimating population density of animals and plants, ranging patterns
through direct, indirect and remote observations, sampling methods in the study of

behavior, habitat characterization: ground and remote sensing methods..
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