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Somaiya Vidyavihar University
About Somaiya Vidyavihar University, Mumbai
On 26th August 2019, Somaiya Vidyavihar University, Mumbai became a reality !
After six decades of fostering holistic teaching, learning experience, and establishing
reputed educational institutions, Somaiya Vidyavihar University, Mumbai, has achieved a
significant milestone. It has become the first self-financed private university in Mumbai
under the Maharashtra Self-Financed Universities (Establishment and Regulation) Act,
2013.

We aspire to build and support a world-class institution—one that is proudly Indian and
excels in education, research, and service. Somaiya Vidyavihar University, Mumbai, will
be a hub for preserving, disseminating, and creating knowledge. It will have a global
impact through its ideas and a universal commitment to service. Here, students and faculty
can embrace the "Freedom of Possibilities," pursue their passions, and, most importantly,
discover themselves.

Our History and Vision
An all-round education must integrate Indian culture, values & morality into the
curriculum.

Somaiya Vidyavihar was founded on September 9, 1959, by Shri K.J. Somaiya (1902—
1999), a visionary leader with sharp business acumen, a balanced perspective, and a deep
commitment to social progress. His dream of shaping young minds through quality
education led him to establish the Somaiya Trust in 1953, acquiring a vast expanse of land
in Ghatkopar—then a sparsely populated area.

Driven by his passion for education and inclusivity, he later founded the Girivanvasi
Pragati Mandal, the K.J. Somaiya Medical Trust, and the Girivanvasi Education Trust,
along with several sister institutions, to provide greater access to learning and opportunity.
Inspired by Swami Vivekananda's words, “We want that education by which character is
formed, strength of mind is increased, the intellect expanded, and by which one can stand
on one’s own feet,” he dedicated his life to fostering knowledge and empowerment.

Over the past six decades, Somaiya Vidyavihar has grown into a thriving educational
ecosystem with 34 institutions across diverse fields, including Humanities & Social
Sciences, Engineering, Medicine, Management, Education, Dharma Studies, Pure
Sciences, and Commerce & Business Studies. Today, with a vibrant 50-acre campus, it is
home to over 39,000 students and 3,000 faculty and staff, continuing its legacy of
excellence in education and innovation.

With PhD programmes in various faculties, we provide an innovative platform for research

aspirants to make a niche of their own to impact society and life.
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About Somaiya School of Basic and Applied Sciences, SVU
The Somaiya School of Basic and Applied Sciences (SSBAS) is a newly established institution

under the Faculty of Sciences at Somaiya Vidyavihar University, Mumbai. Initially it was a
part of S.K. Somaiya College, SSBAS has grown into a center of academic and research
excellence. With six departments, the school offers six undergraduate and eight postgraduate
programs, along with a Doctor of Philosophy (Ph.D.) program in six disciplines. SSBAS is
equipped with state-of-the-art research laboratories, advanced instrumentation, and cutting-
edge software, fostering a seamless integration of science and technology research. The school
has successfully secured X1 croret in research funding from various governmental agencies,
reinforcing its commitment to advancing fundamental research for societal development.

About Research Center

Biotechnology is a broad discipline in which biological processes, organisms, cells or cellular
components are exploited to develop new technologies. New tools and products developed by
biotechnologists are useful in research, agriculture, industry and the health sectors.

The research centre in Biotechnology has been established in the Department of Biotechnology, S
K Somaiya College, Somaiya Vidyavihar University. The primary focus of the Ph.D. centre for
Biotechnology is to provide world class education, training and conduct innovative research at the
interface of multiple disciplines to create high quality human resource in disciplinary and
interdisciplinary areas of biotechnology in a globally competitive research milieu. Both basic and
applied research topics will be addressed. The Ph.D Research programme has started from the
academic year 2020-21.

Faculty members also collaborate with scientists from National Institutes in India and abroad.
Their research component further strengthens & enriches the teaching programme. Owing to the
best academic practices for the teaching programme, this Department has been able to generate
excellent human resources in Biotechnology.

The department has an excellent track record of research in various areas of Biotechnology with
exposure to various themes. The Faculty members have excellent records of publication in journals
with high impact factors and have been granted National patents. At present, we have Ph.D. guides
with expertise in Industrial and Environmental Biotechnology, Microbiology, Plant Biotechnology,
Molecular Biology, Computational Biology, Nanobiotechnology, Phytochemistry, Medical
Biotechnology and IPR. Since several years many of the alumni of the Department are well placed
in various premier Institutions as scientists, teachers & entrepreneurs in various parts of the
country and abroad. The Department has several collaborative Projects in the pipeline with
Michigan State University and KIAAR. The department has several MoUs with organisations of
national and international repute. The Department has received DST funds for WoS-A project and
Wegyan fellowship for Entrepreneurship from Pune Knowledge Cluster.

The Department of Biotechnology also promotes the students to participate at various competitive
events e.g. AVISHKAR to present their hypothesis or preliminary results and get an exposure of
cutting-edge futuristic technologies.
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KEY FEATURES

State-of-the-art laboratories

Department with Ph.D.-qualified faculty

Dynamic curriculum with right mix of various biological sciences

Aim for Research-driven opportunities in Institutions in India and abroad.

Wide range of program and open electives

Opportunity for students to carry out inter-disciplinary research projects across Medical,

Pharma, Life Sciences, Engineering, Bioprocess, etc.

Workshops and Guest Lectures on a regular basis
A National-level annual event "CRISPERalis" and departmental event “BIOZONE”,

organised by the students of the department.

Ph.D. Admission Eligibility for Somaiya Vidyavihar University (SYU): Minimum Qualifications
for Admission

Subject to the conditions stipulated in the Regulations, the following candidate are eligible to seek
admission to the Ph.D. Programme

1.

Master's degree or a professional degree declared equivalent to the Master’s degree by the
corresponding statutory regulatory body, with at least 55% marks in aggregate or its
equivalent as per UGC regulations.

11.

A person whose Master’s dissertation has been evaluated and the viva-voce is pending may
be admitted to the Ph.D. Programme but subject to completion of Master’s degree before
provisional admission to SVU Ph.D. Programmes.

1il.

Candidates possessing a Degree considered equivalent to Master’s Degree of an Indian
Institution, from a Foreign Educational Institution accredited by an Assessment and
Accreditation Agency which is approved, recognized or authorized by an authority,
established or incorporated under a law in its home country or any other statutory authority
in that country for the purpose of assessing, accrediting or assuring quality and standards of
educational institutions, shall be eligible for admission to Ph.D. Programme.

1v. MUST have qualified the Ph.D. Entrance Examination and interview of SVU -
mandatory eligibility criteria for all candidates.

\2 Candidates exempted from appearing for Ph.D. Entrance Examination of SVU MUST fill
the application form as per the schedule displayed on website. The exempted candidates
need to pay the application processing fee.

vi. A No Objection Certificate (NOC) from the employer in case of those who are working /
employed for applying to Ph.D. Programme

vii If candidate wants to apply more than one subject then should submit separate / another

application and need to pay the application processing fee per subject.
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Eligibility at UG/PG Degree

Branch of study at UG | Life Sciences
Biotechnology
Microbiology
Biochemistry
Environmental Sciences
Botany

Zoology
Bioinformatics.

Branch of study at PG | Life Sciences
Biotechnology
Microbiology
Biochemistry
Environmental Sciences
Bioinformatics.

Exemption Criteria for SVU Ph.D. Entrance Examination

Candidates who hold a JRF Fellowship with CSIR/UGC/ICAR/ ICMR and DBT examinations are
exempted from appearing for Ph.D. entrance examination of SVU.

For further details about exemption and category of students refer PhD regulation - Link

However, the candidates who fulfil the above criteria MUST fill the application form as per the
schedule displayed on the website along with necessary fees.

Pattern and syllabus of SVU Ph.D. Entrance Examination

The Ph.D and JRF Entrance examination will be common and will be at Somaiya Vidyavihar
Campus, SVU, Vidyavihar, Mumbai -77

Pattern of entrance examination will be notified separately in due course of time
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Syllabus for Entrance Examination

CSIR — NET/JRF syllabus 2022 for Life Sciences

UNIT 1. MOLECULES AND THEIR INTERACTION RELEVANT TO
BIOLOGY
a) Structure of atoms, molecules, and chemical bonds.
b) Composition, structure, and function of biomolecules - carbohydrates,
lipids, proteins, nucleic acids, and vitamins.
c) Stabilizing 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.
k)

UNIT 2. CELLULAR ORGANIZATION

a) 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.

b) 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.

d) Cell division and cell cycle - Mitosis and meiosis, their regulation, steps in cell
cycle, regulation, and control of cell cycle.

e) Microbial Physiology - Growth yield and characteristics, strategies of

cell division, stress response.
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UNIT 3. FUNDAMENTAL PROCESSES
a) 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.
b) RNA synthesis and processing - transcription factors and machinery, formation
of initiation complex, transcription activator and repressor, RNA polymerases,
capping elongation, and termination, RNA processing, RNA editing, splicing, and
polyadenylation, structure, and function of different types of RNA, RNA transport.
c) 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.
d) 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.

UNIT 4. CELL COMMUNICATION AND CELL SIGNALING
a) Host parasite interaction - Recognition and entry processes of different
pathogens like bacteria, viruses into animal and plant host cells, alteration of host
cell behaviour by pathogens, virus-induced cell transformation, pathogen-induced
diseases in animals and plants, cell-cell fusion in both normal and abnormal
cells.
b) Cell signalling - Hormones and their receptors, cell surface receptor, signalling
through G-protein coupled receptors, signal transduction pathways, second
messengers, regulation of signalling pathways, bacterial and plant two- component
systems, light signalling in plants, bacterial chemotaxis, and quorum sensing.
c¢) Cellular communication - Regulation of haematopoiesis, general principles of cell
communication, cell adhesion and roles of different adhesion molecules, gap junctions,
extracellular matrix, integrins, neurotransmission and its regulation.
d) 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.
e) 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 viral (HIV) infections, congenital and
acquired immunodeficiencies, vaccines.

f) Programmed cell death, aging, and senescence
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UNIT 5. SYSTEM PHYSIOLOGY - PLANT

a) Photosynthesis - Light harvesting complexes; mechanisms of electron
transport; photoprotective mechanisms.

b) Respiration and photorespiration — Citric acid cycle; plant mitochondrial
electron transport and ATP synthesis.

¢) Nitrogen metabolism - Nitrate and ammonium assimilation; amino acid
biosynthesis.

d) Plant hormones — Biosynthesis, storage, breakdown, and transport.

e) Solute transport and photo assimilate translocation — uptake, transport and
translocation of water, ions, solutes, and macromolecules from soil, through cells,
across membranes, through xylem and phloem, transpiration.

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

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

UNIT 6. SYSTEM PHYSIOLOGY - ANIMAL
a) Blood and circulation - Blood corpuscles, hemopoiesis and formed elements,

plasma function, blood volume, blood volume regulation, blood groups,
haemoglobin, immunity, haemostasis.

b) 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.

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

d) 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.

e) Sense organs - Vision, hearing, and tactile response.

f) 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.

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

h) Stress and adaptation.

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

j) Endocrinology and reproduction - Endocrine glands, basic mechanism of
hormone action, hormones, and diseases; reproductive processes, gametogenesis,
ovulation, neuroendocrine regulation.
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UNIT 7. INHERITANCE BIOLOGY
a) Mendelian principles : Dominance, segregation, independent assortment.
b) Concept of gene : Allele, multiple alleles, pseudo allele, 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
j)Structural and numerical alterations of chromosomes : Deletion,
duplication, inversion, translocation, ploidy and their genetic implications.
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UNIT 8: ECOLOGICAL PRINCIPLES
a) The Environment: Physical environment; biotic environment; biotic and abiotic
interactions.
b) Habitat and Niche: Concept of habitat and niche; niche width and overlap; fundamental
and realized niche; resource partitioning; character displacement.
c¢) Population Ecology: Characteristics of a population; population growth curves;
population regulation; life history strategies (r and K selection)
d) Species Interactions: Types of interactions, interspecific competition, herbivory,
carnivory, pollination, symbiosis.
e) Community Ecology: Nature of communities; community structure and attributes; levels
of species diversity and its measurement; edges and ecotones.
f) Ecological Succession: Types; mechanisms; changes involved in succession; concept of
climax.
g) 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).
h) Biogeography: Major terrestrial biomes; theory of island biogeography; biogeographical
zones of India.
1) Applied Ecology: Environmental pollution; global environmental change; biodiversity
status, monitoring and documentation; major drivers of biodiversity change; biodiversity
management approaches.
j) Conservation Biology: Principles of conservation, major approaches to management,
Indian case studies on conservation/management strategy (Project Tiger, Biosphere
reserves).
k) Organisms of conservation concern: Rare, endangered species. Conservation strategies

UNIT 9. APPLIED BIOLOGY:
a) Microbial fermentation and production of small and macro molecules.
b) 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.
d) Genomics and its application to health and agriculture, including gene therapy.
e) Bioresource and uses of biodiversity.
f) Breeding in plants and animals, including marker — assisted selection.
g) Bioremediation and phytoremediation
h) Biosensors
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UNIT 10: METHODS IN BIOLOGY
a) Molecular Biology and Recombinant DNA methods:
i.Isolation and purification of RNA, DNA (genomic and plasmid) and proteins, different
separation methods.
ii. Analysis of RNA, DNA and proteins by one- and two-dimensional gel electrophoresis,
Isoelectric focusing gels.
iii. Molecular cloning of DNA or RNA fragments in bacterial and eukaryotic systems.
Expression of recombinant proteins using bacterial, animal and plant vectors.
1v. Isolation of specific nucleic acid sequences
v. Generation of genomic and cDNA libraries in plasmid, phage, cosmid, BAC and YAC
vectors.
vi. In vitro mutagenesis and deletion techniques, genes knock out bacterial and eukaryotic
organisms.
vii. Protein sequencing methods, detection of post translation modification of proteins.
DNA sequencing methods and strategies for genome sequencing. viii. Methods for
analysis of gene expression at RNA and protein level, large scale expression, such as
micro array-based techniques
ix. Isolation, separation and analysis of carbohydrate and lipid molecules RFLP, RAPD
and AFLP techniques

b) Histochemical and Immunotechniques - Antibody generation, Detection of molecules
using ELISA, RIA, western blot, immunoprecipitation, flow cytometry 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.

d) Radiolabelling 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.

e) Microscopic techniques - Visualization 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.

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

g) ) 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 behaviour, habitat characterization: ground and remote sensing
method.

SSBAS, SVU PhD Admission Manual 2026-27 Page | 11



Somaiya Vidyavihar University

Documents Required

UG Degree or equivalent Mark List

UG Degree certificate

PG Degree or equivalent Mark List

PG Degree or equivalent certificate

AADHAR card

Degree equivalence / eligibility certificate — wherever is applicable
Migration certificate

Two colour passport size Photograph

If appearing the PG degree examination — bonafide certificate

0.  Ifemployed, then No Objection from the employer

SNk WD =

Important Links

Tentative Timeline / Steps adapted for Ph.D. Programme - Link
Fee Structure of Ph.D. Programme - Link

Guidelines for Payment of Fees a Refund — Link

About course work - Link

Process of getting the documents submitted return

After verifications of documents, within 7 days, documents will be returned back to students.

Contact
Ph.D Coordinator
Dr. Nilesh Wagh
nilesh.wagh@somaiya.edu
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