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Unit=11= Nuelele weld, Vicwnming wnd Boenergetics

Ntraeture and funetions ol DNA and IENA ., Bouree, stivetare, biological role and deficiency
manttentation of vitamin A1, C D, and K Vres eneigy, entropy, enthialpy and redox
potential, High energy compounds, Clycolysls, TCA eyels, PlectionTransport System and

Oxidative Phonphorylation,

Unit-LHIE-Centeifugntion, Chromatography and Electrophoresis

Basic principles of sedimentation and types of centrifugations, Principle, instrutmentation and
application ol partition, abaorption, paper, T1LC, lon exchange, gel permeation, affinity
chromatography. Introduction (o HPLC, GCMS and LCMS, Basic principles and types of
electrophoresis, fuctors nffecting electrophoretic migration, PAGE (Native, SDS-PAGE),

Introduction to 20 & lsoelectrie Foeuning,

Unit = IV-Spectroscopy, Microscopy nnd Laser Technlquey

Beer-Lambert law, light absorption and transmission. Extinction cocefficient, Design and
application of photoelectric calorimeter and UV-visible spectrophotometer, Introduction to
crystallography and application, T'ypen and design of microncopes < compound, phase
contrast, fluorescent electron microncopy (TEM, SEM). Introduction to radioisotopes,
measurement of radionctivity (seintillation counter and autoradiography).

Unit ~V- Blostatisticy

Mean, median, mode, standard deviation, One-way Anova, Two-way Anova, t-test, F-test and
chi-square,

~

Oyt

| y Y. PRINCIPAL
Head of the Depariment ol Fiotechnology lYUIDUMm“uQ OLECE (4
§V.K.P, & Or. K8, Raju Arts & Bolance Qollngy PENUGONDA-54320,W.0.0LAP

PENUGONDA - 834 320



S.V.K.P & Dr K.S.RAJU ARTS & SCIENCE COLLEGE (A), PENUGONDA
IT Semester Syllabus (w.e.f. 2020-21 Admitted Batch)
BIOTECHNOLOGY

20BT2- Microbiology, Cell and Molecular Biology

Unit-I- Scope and Techniques of Microbiology

History and contribution of Lecuwenhoek, Louis Pasteur, Robert Koch, Joseph Lister and
f\lcgndc_r Fleming. Ultra structure of bacteria and growth curve. Pure culture techniques.
Stc‘nh/,ul‘mn techniques. principles and application of physical methods (autoclave, hot air oven,
incineration). chemical methods and radiation methods. Simple, gram and acid-fast staining.
‘ Unit-II-Microbial Taxonomy and Metabolism

Concepts of microbial species and strains. Classification of bacteria based on morphology, nutrition
and environment. General characteristics, transmission and cultivation of viruses. Structure and
properties of plant (tobacco mosaic virus, TMV), animal (Newcastle disease virus, NDV), human
(Human immunodeficiency virus, HIV) and bacterial viruses (T4 phage). Emerging and reemerging
viruses (dengue virus), soonotic viruses (rabies, SARS- CoV-2). Microbial production of penicillin.
Bacterial toxins, tuberculosis, typhoid. Introduction to fungi, algae and mycoplasm.

Unit-I11- Cell Structure and Functions

Structure, properties and functions of cellular organelles (E.R, Golgibodies, Mitochondria,
Ribosomes and Vacuoles) of eukaryotic cells. Cell cycle and cell division (mitosis and meiosis).
Chemical composition and dynamic nature of the membrane, cell signaling and communication,

endocytic pathways.

Unit-IV- DNA Replication, Repair and Regulation of Gene Expression

DNA replication in prokaryotes and eukaryotes (semiconservative, dispersive, conservative, uni and
bi-direction, rolling circle). Mechanism of DNA replication, enzymes and protein involved in DNA
replication. DNA damage and repair. Regulation of gene expression in prokaryotes Lac and Trp

operon concept.

Unit - V - Central Dogma of Molecular Biology

karyotic and eukaryotic organisms. Gene
ymes involved in transcription. Post-tra

tic code, prokaryotic and

Genome organization of pro
nscriptional modification

eukaryotic transcription, €nz

(Capping Poly adenylation) and splicing.
Translation: mechanism of translation in prokaryotic and eukaryotic cells (initiation, elongation,

termination). Post-translational modification (glycosylation and phosphorylation).
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19BT3- BIOPHYSICAL TECHNIQUES

UNIT - 1:
Spectrophotometry:

law - derivation and deviations, extinction co

spectrophotometry, Double beam spect
Visible spectrophotometry. Coloriemetry

UV and
UNIT II:
Chromatography:

Jon exchange chromatograp
including amino acid ana
of ligand attachment, Spec
UNIT III
Electrophoresi
Paper electrophoresi
Slab gels Detection,
and applications. Iso¢
UNIT -1V:

Isotopic tracer technique:
radioactivity. Measurement 0
Geiger- Muller counter,
and technique), Cerenko
deuterium measuremen
UNIT V:
Centrifugation: Basl

uItracentrifuges).Preparative centrifugation:
f cell components). i

f molecular we

applications (Isolation 0
coefficient, determination 0
equilibrium methods.
Biostatistics Basic concepts 0
Introduction to ANOVA
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Spectrum of light, absorptio

Partition principle,
account of paper chromatography. Thin la

Gel filtration: Concept of distribution coeffi
hy: Principle, types of resins, cho

lyzer. Affinity chromatography: Principle, s€
ific and non-specific elution, applications.

s: Migration of ions in electric field, F
s, Gel electrophoresis: - Types of gel
Recovery & Estimation of macromo
lectric focusing, Pu

Radioactive &
f radioactivity: - [onization €
Solid and liquid scintillatio

v radiation. Measurement 0
t. Biological applications of Radioisotopes.

ic principles, concept 0

f mean, median, mod

1 of electromagnetic radiations, Beer’s
efficient. [nstrumentation of UV and visible
rometer; dual-wavelength spectrometer, Applications of
principles and its applications.

partition coefficient, nature of partition forces, brief
matography and column chromatography.
Is and glass beads, applications.

ice of buffers, applications
lection of ligand, brief idea

yer chro
cient, types of ge

actors affecting electrophoretic mobility.
s, Solubilizers, Procedure, Column &
lecules. SDS-PAGE Electrophoresis

Ised-field gel electrophoresis.

stable isotopes, rate of radioactive decay. Units of
hambers, proportional counters,

n counters (basic principle, instrumentation
f Stable isotopes: Falling drop method for

ges (clinical, high speed and
gradient centrifugation,

Analytical centrifugation: Sedimentation
ight by sedimentation velocity and sedimentation

f RCF, types of centrifu
Differential and density

e, Standard deviation and Standard error.
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19BT4- IMMUNOLOGY

UNIT I
Immune system: Introduction to Immunity, Organs and cell
response, innate immune mechanism, Acquired immune mec

UNIT II
Antibody and Antigen: Antibody structure and classes, Antibody diversity, Types of Antigens
Antigenecity (factors affecting antigenecity).Haptens, Adjuvants, Main pathways of complement

system.

UNIT III
Immunity: Cell mediated immunity: TC mediated immunity, NK cell mediated
immunity, ADCC, brief description of cytokines and MHC (MHC types and diversity)

UNIT IV

Hypersensitivity and vacci
hypersensitivity, Autoimmun
of Vaccines.

UNITV
Immunological Techniques: Antigen-a

complement fixation, immunodiffusion,
and their applications in immune diagnosis.

s of immune system, Immune
hanism, Humoral immunity.

pation : General features of hypersensitivity, various types of
¢ response, Vaccination: Discovery, principles, significance, Types

ntibody reactions: Precipitation, agglutination,
ELISA. Hybridoma technology: Monoclonal antibodies

Reference Books:

Essentials of Immunology- By I.Roitt
Immunology — By Kuby

Immuno diagnostics — By S.C.Rastogi
Immunology- By C.V.Rao

Immunology- By Nandine Shetty
Laboratory Experiments in Microbiology- By M.Gopal Reddy, M.N.Reddy
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