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CIRCULAR:-

Attention of the Head, University Department of Bio-Physics and the
Principals of the affiliated Colleges in Science and the recognized Science Institutions
is invited 1o this office Circular No. UG/T1 of 2016-17 dated 2]* September, 2016

M.Sc. in Biophysics (Sem -III & IV), has been brought into force with effect from the
academic year 2017-18, accordingly. (The same is available on the University’s
website ! www.muzcin)

MUMBAI - 400 032 (Dr. Dinesh Kamble)
2" December, 2017 I/c REGISTRAR
To

The Head UniVersx'ty Department of Bio-Physics and the Principals of the affiliated
Colleges in Science and the recognized Science Institutions,

A.C/4.6/30/072017

No. UG/%6F-A of 2017 MUMBAI-400032 %" December, 2017

Copy forwarded with Compliments for information 10:-
1) The Co-ordinator, Faculty of Science & Technology,
2) The Chairman, Board of Studies in Biophysics, -
3) The Director, Board of Examinations and Evaluation,
4) The Director, Board of Students Development,

5) The Co-Ordinator, University Computerization Centre, J—;’L

(Dr. Dinesh Kamble)
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Program: M.Sc.
Course : Biophysics
~ Syllabus for the Semester 11T & TV

(Choice Based Credit Semester effect from the
academic year 201 7-2018)

i



Revised syllabus of M.Sc. Biophysics Part Il
Semester IT1 & IV
(Choice Based Credit system)

Semester 111
Paper Paper nomenciature Lectures | Credit Practical Hrs | Credit Total
code Paper No & Credit
Code
PB.CCT | Physiological Biophysics 60 04 | Lab course 1 60 02 06
301 (BP-LBC 301)
BP.CCT | Biocrystallography & 60 04 | Lab course 11 60 02 06
a2 Magnetic Resonance (BP-LBC 302)
Techniques =
BP-CCT | Radiation Biophysics 0 04 | Lab Course Il | 60 02 06
03 (BP-LBC 303)
PB-CCT | Advanced in Biophysical &0 04 | LabCourseIV | 60 02 06
304 Techniques .| Research
X Meview
literature
Totul 24
Semester IV
LP-CCT | Medical Biophysics 60 04 | Lab Course 1 60 02 06
401 (BP-LBC 401)
BP-CCT | Eavironmental Biophysics 60 04 | Lab Course 11
402 BP-LBC 402
BP-CCT | Nanobiophysics and 60 04 Lab Course 11} - - 04
403 nanomedicine (BP-LBC 403)
BP.CCT | Elements of Bioinformatics, 60 04 | LabCourseIV | &0 02 06
A4 molecular modelling and (BP-LBC
drug design 404) Research
Project
120 04 L]
Total 24
Grand Total (Sem 111 & 1V) 48

Total credits for M5, Part Il =(Sem I1l- 28 and sem IV-24) =48




Evaluation: The students will be evalunted inrersall
by leachers and external evaluation done

Standard passing and scale as per the univers

ity norms.
M.Se. Syllabus

Semester 111 & IV
Choice Based Credit System
To be implemented from the Academic year 2017-2018
SEM: 111
Theory Papers
SEMESTER I11
Paper | : Physiological Biophysics A
ol ) i o
I Biophysics of Nerve & Musole: POR - o (U1
Il | Biophysics of Circulatory & Excretory system: T 15
BPSCT | | Biophysics of respiration . 138y
IV | Biophysics of special senses 4l
Total i 60

Paper lI: Bio Crystallography & Magnetic Resonance Techniques

Course TOPIC Heading
Code i Lecturey | Credis
I NMR Spectroscopy 15
] ESR Spectroscopy 15
BP-CCT . .
302 u X-my diffroction of the macromolecules: 15 04
Concept of crystallization
v Fibre Structure Delermination 15
Total 60
Paper lIi: Radiation Biophysics
TOPIC Heading
Course | iy Lectur | Credits
Code P
I interaction of Radlation with Matter 15
: ?:;CCT I Interaction of radiation with fiving cells | is 04
I uatal f radiay ith | |8
I intorachon of radsation wit lvlﬂ‘ crds I} =2

y and externally, The internal evaluation is done
by!hemlppdmedbymelmivmilymu




v Biological Effects of Radiation:

Total

Paper IV: Advanced Biophysicul Techniques

Course Code UNIT | TOPIC Headiog
| Thermal Techniques (ITC&DSC) &
Muss Spectrometry
BP-CCT 304 1 Force Spectroscopy
i Advanced Microscopy |
v Advanced Microscopy 11
Total
Practical Papers
Course code Title Credits
PB-LBC 301 Lab Course | 02
BP-LBC 302 Lab Course 11 02
BP-LBC 303 Lab Course 111 02
BP-LBC 304 Research Project / Review literature 02




Syllabus details

SEMESTER 111
"Paper I: Course code: BP-CCT 301: Title: Physiological Biophysics
Course Code Titke Crodits: 04
BP-CCT 301 Physiological Biophysics Lectures: 60
(Unit 1 Blophysics of Nerve & Muscie 15 Tectures

& 1. aral mechanisms, acclimatization,

Molecular structure oflkelcw.cwhcundm&mh,mnm. molecular basis of muscle
comtractions (iometric, isotonic & lengrhening), work done by muscic, excitation contraction, coupling,

properties of muscle, nevromuscular transmission, Electromyography.

Uﬂll:lbpbthtfﬂmh&y&&nﬂvym: 15 lectures

mmmmionor‘mimww(mo)umm
Hmmmmumuorslmw.mmq.mdmmm
mmwwumiummewhmmm&
mmnmmdmvmuwm blood volume, blood flows (laminar &

Strueture of nephron, glomeruluy, wbules. Tubular functions: Reabsorption & Excretion. Osmotic
equilibrium: m&n&mmcdomicprmun.mphimofbody fluid osmolarity, Glomerular filtration rate
and factors affecting it, oedema. Furiction of kidney (autoregulation, acid base balance). Renal blood flow.

Unit I11: Biophysics of respiration- 15 lectures

Mbmp@uymmnmmeoﬂnmﬂmmgeudmmofmphwad
pulmonary circulation, perfusion and ventilation. Control of respirution (neuronal & chemical), lung

Ui IN Riophysics of spocinl sewves: 15 leetures

PR ot s ottt of Y oann It refractive ermmes, wesil AUy, omncular & Tamogubar

%




'

vision. size of image, mle of ocular lens, catarsct formation, udmlpium-rodsndmﬁ.
Photochemistry of vision, visual cycle. Neurophysiology of vision, colour vision, visual pathway, blindness,
Structire of ear, physics of sudition (amplitude, frequency, pitch), unit of measurement of sound, intensity,
conduction of sound through bone assicles, impedance matching. Role of inner ear (cochlear mechanism),
mechanisms of hearing, detection of localization of sound (direction), loudness of sound (smplitude),
discrimimation of pitch of sound, Audiometry, deafness, hearing aids. Tuste & Smells: taste receplors & their
role, conduction, puthway of smell, Balonce & Rotstion: Biophysics of posture movement, organisation of
vestibular apparatus, mechanical seasors, fuid dynamics of semicircular canals, tole of utricle, saccule &
otolith organs, importance of vestibular function.

;L

paper Il : Course Code : BP-CCT 302: Bio erystallography & andcm

techniques
Course code Title Credit:d
BP-CCT 302 Bio crystallography & Maguetic resonance techniques Lectures: 60
Unit 1: NMR Spectroscopy: 15 Jecpures -

MmmfmmewﬁonﬂMmMmumdm.mmw
m‘_&:dmmim(COSY mmwmmwmummmw
macromolecules, Chemical exchange, 'HNNR spectroscopy, monitoring of cellular pH, gradient in tumour
nﬂlﬂc.ﬂuﬂhymmlipmwulmn. anisotropy of P resonance in membranes.

Unit 11 : ESR Spectroscopy: 15 lectures
Sﬂnhww-nmmpwmdm:m.mwwwmﬂw
molecular structures. anisotropy of the ommwwmmmmm
polarity from blochemical data, mwmm.wdmwom
Mmmnmﬁuwondmymu.e.lymmu conformational change in trypsin, spin labeled
| as for bi [l i in label in the biological membranes

Unit 111: X-ray diffraction of the macromolecules: 15 Lecture

Prag: law, Parameters governing crystallization of protein and nucleic acids; Analysis of diffraction data,
evaluation of unit cell dimension and space group, phase determinations; Calculation and interpretation of
electron density map crysial structire; Analysis of structures of profeins, nucleic acids, DNA-RNA and triple
helical cormplexes.

Unit IV: Fiber Structure Determination & IR Spectroscopy: 15 fectures

Ditfeaction by poly crystalline system; Diffraction by a helical chain and 2 discontinuous helix; Xy
scatiermi of belix:  Anatysis of the structire ol fibrous proteins; Effect of imermoleculns pocking: Xemy
oo it oyl sl bt neud ey |

Letfesiinsd palenfaston shssecpirom vy Y Drvsrrsmmentation, thsaupenons stodics of peptide, Sletwtine




-

conﬁrmnm.Twodamemaonmlnmdmtelm .windpk.bchﬂqu.I-DlRmdholpmein,
protein unfolding study, protein ageregation, denaturution etc,

vaper lll: Course Code: BP-CCT m:mcm.wa

Course code Title Credit:04
BP-CCT 303 Radiation Blophysies Lectures: 66
Unit I Interaction of Radiation with Matter 15 lectures,

Un'-Unit of Exposure, KERMA, Absorbed Dose and Derived Units- Equivalent Dose and Effective Dose.

mnmmuumwbwumwcwww.mmmmmmmm
Mm«wmrmmoq.mmm&m-ﬁmm-mmuw.mw
Wm:ﬁnabﬂuim.mMMmmm-bg.D.,n.ﬂopuundﬁmMmdm
theuny, Li-andnﬁcModdofcdlmivﬂndlnmmiclmbLded.ﬂmtw
notmal and tumour cells,

Udl:lmqrw«ion with living cells II: IS Lecture .

Sutton type (SLD repair), Repair of potentially lethal damage (PLDR), Mammalian cell sensitivity protocol,
Law of Bergonie und Tribondeau, classification of cells into different sensitivity groups. Cheioal

factors modifying chromosomal damage, Applicationof CA analysis in biodosimetry of absorbed radistion

MMMEJJ’MOIMM. 15 lectures,
Introduction, Historcal Daty Base. Somatic and Genetic Effects. Immediate and Late Effects. Stochastic and

Determmmmiic Fiiecys Phumagte 0 tabividgyl Orgas. Skin, Fye Lenw Reproductive System, |, ungs,

bt Cimts 1l Doslal Dok, Riwbiatiog Suhiess, Molintiun Sy Infromey; et et v lroeng

g




G.1 Syndrome, CNS Syndrome LDS0 (60) MMDMh%MMOMOmM
Radistion Effects, Rodiation Carcinogenesis, Human Data, Risk Evsluation by A-Bomb Susvivor Dats,
Geastic Risk Evaluation, Radiobiological Basis for Radiation Protection Standards, Maximum Permissible
Limits For Radistion Exposure

paper IV: BP-CCT 304 : Advanved Biophysical Techniques

Cousre code Title Credit:04

BP-CCT 304 Advanced Biophysical Techniques Lectures: 60

Unit | Thermal techniques (ITC & DSC) and Mass Spectrometry: 1S Lecture
mwwmwmmwmmmmam.m

principies, Isothermal TmaC-MoIWMofﬁmeMn.Mdm-
mmmmmmwsmuvmm interactions. Microculorimetry of Protein-
Protein Interactions.
ownw;mmm:mnmmwmnmmmmu«m
critenta for two state behaviour, chamcterization of ligaad binding , unfolded states of protein.

mmmcmwmmw.mhmmmmmm
mass, chemical cross linking analysis of biomolecules (selective chemical labelling, non specific chemical
wnwomcmmmemommmmmmmumubmm
MuMMormmeMmMBmm;
Definitions of Genomics, Transcriptomics, Proteomics. Methodologies involved eg, 2D Gel Electrophoresis,
PCR, Microarrays. Application of Mass Spectrometry in proteomics, Protein identification, Drug design and
development

Immenological Technigues: Antigen-Antibody interaction, Principle and application of Immunological
techniques in Biology and medicine. ELISA, RIA, Rocket Electrophoresis, Immunoclectron Microscopy,

Unit 11: Force spectrascopy: 15 lecture

Atomic force microscopy: principle, technique, single molecule manipulation, protein mechanicy, relevant
forces i biology, mechanical peoteins, mechanical unfolding proteins, AFM for probing single membranc
protein, structure ~function characterization of protein, Understanding high speed AFM for protein - protein
interaction. Single molecule force spectroscopy (SMES): Principle and methodology, SMFS for protein study,
. 'echmicad limitation of SMES

e — d

o



Optical traps and Magnetic tweezers: Overview of optical traps, methodology, application to study of single
molecule (structural nnd mechumcal properties), overvicw of magnetic tweezers, experimental design,
Jates ination of applied force, nuclele acid under force & torque.

Unit 111 Advanced Microscopy I 15 lectures

Principle and methodol gy & applications of electron microscopy, structure determination of macromolecular
complexes by cryo-electron microscope, snalysis of 2D ecrystal by electron microscopy. Cryo elecuron
microscopy & tomography of virus particles. Raman Microscopy, CARS microscopy, DIC, Patch Clamp
technique, Rapid fiow-fast flow in enzyme catulysis.

Unit 1V: Advanced Microscopy 1 15 lecture

Fluc-sscence Microscopy: principle, single particle tracking, tracking the movement of molecular motor,
trocking flurophores inside living cells, rotational movement, single molecule imaging in living cells,
understanding FRET, single molecule FRET, quantitative single molecule FRET to bimolecular system,
basivs of Fluorescence Correlation spectroscopy, FCP in Hving cells, Fluorescence speckle microscopy, Image
cotrelation spectroscopy, Principle and Methods of ultrafust structural dynamics of biotogical systems

'SEMESTER Ill Practical

Course Credit

Code Lab comees

Lab Course |

. The study of biological samples/cells using fluorescence /DIC microscopy

2. Protein-protein interactions using spectroscopy {fluorescence/UV visible)
techniques.

3. Study of ligend binding interaction wsing Surface Plasmon Resonance
Analyzer (SPR) (Demoastration).

4. Domage o plasimd pBR 322 DNA/ Onlon DNA by physically/ chemically

BP-LBC and its observation under UV transilluminator 2

30 5. Study of DNA damaye using comet assays

6, Determination of partition coefficient of amino acids and hydrophobicity!
association studies >

7. Protein folding using denaturation by urea and refolding/renaturation of
RN Aase.

% Stroctural sody of protein using Ciecular Dichroism /FTIR (Demo)

o rootenn Tehdiee e denaturataun by wrea amd netolding renaturcation of

N A

*




|0. Preparation mmdwmﬁM.:mtm)

BP-LBC

Lab Course 11

Study of surface potentials (EEG/ERG/ EMG! EOG/ECG eic) of human subjects
Stidy of pulmonary functions.

To study the velocity of nerve impulse

Study of evoked potentials in human and animal subjects

Study of cardiopulmonary test/ Heart Rate recovery

Measurement of BP and Pulse in human subjects
Studyofmamﬁmialnmmw

Study of Ergography

y S:udyofhunngmpaubm&wyhmmbjed.

10, A study of fickd of vision of mman subject (Perimeter)

{1. PCV, MCV, ESR,

12, Smdyofmrﬁcemwnofwmwmnkvmwphyﬁom

BP-LBC

Lab Course 111

1 Tommcmmammmmm«ium
voltage.

2 ToveﬁfytumthwofmmleUVny-

3. Tomtylhemwleuwﬂ'l‘m v

) Todmmnelimundmmco-dﬁﬂmumpmmmfm
aluminium, lead and copper,

5. Estimation'of cfficacy of the GM detector for gamma and beta source

6. To study Beta particle range and maximum encrgy

7 To measure short half life of rdiation source

L3 TomumofUVanndosebychmwandphysplmM

9. Todmmﬁmpmmndimdnumiul’dcubodm.

10, Effect of UV/gamma radistion on bacterial /mammalian cell survival,

BP-LBC Lab course IV: Research Project {Liternture Review

304
SEMESTER IV
Theory Papers
SEMESTER IV
Paper | : Medical Biophysics
Course TOPIC HEADINGS
Code UNIT Lectures Credi
I Biophysical Aspects of Rudiotherapy 15
1 Physics of Radiotherapy, Nuglear Medicine und s
Diagnostic Radiology 04
am m Introduction 1o Nuclear Medicine 15
w 1 e Walumon Protection 1%
; P e
F'atad ) = " i ! B |




Paper II: Nznobiophysics & Nanomedicine

S e

LALE SETTTTROSS |

o
0l

Course UNIT TOPIC HEADINGS Lectiren || ' Cradits
Code
I Introduction 15
i Biosynthesis and Characterization of 15
PR-CCT nanomatenals o
402 1 Nanotexicology 15
v Applications of nanomaterials in biology & 15
Medicine
l Total 60 04
Paper lIl; Environmental Biophysics
TOPIC HEADINGS
Course | it e Lectures | Credits
Code
I Introduction 15
Il | Conductance of heat and mass transfer 15
BP-CCT - - o
403 Il | Antimmal plants and their environment 15
;| Electromagnetic radiation and gravity in living
v 15
system
Total o0 04
Paper IV: Elements of Bioinformatics, Molecular Modelling & Drug design
Course TOPIC HEADINGS
Pl ) Lactares | cramn
1 Introduction 15
BP-CCT 1 Phylogenctics and structural bioinformatics 15 o
404 m Molecular mechanics and conformational naalysis 15
v De novo ligand design and 3D -QSAR 15
Total 60 o4
Practical Papers
Iy mrseende Puper 1itle Uredits




BP-LBC 402 Lab Course Il 02

BP-LBC 403 Lab Course I 02

BP-LBC 404 Research Project 02

Syllabus details

SEMESTER IV
Paper I MEDICAL BIOPHYSICS :  PB-CCT 401

Coarse Title Credin04
code
BP- MEDICAL BIOPHYSICS Lectures: 60
cCT
401 s
Unit 1: Biophysical Aspects of Radiotherapy: 15 lectures

Tumour Biology. Growth Kinetic Factors, Cell Cycle, Potentially Doubling Time, Volume Doubling Time,
Cell Loss Factor, Studies with Transplanted  Tumour Syster, Basis of Froctidnated Radiothernpy,
Brachytherspy, 4 R's of Fractionated Radiotherapy, Causes of Clinical Radio resistance and Approaches to
Overcome Radio resistancer New Modalities of Radiotherapy, Light lon Particles, Neutrons, Boron Capture
Thetnpy, Radiolabelied Immunotherapy, Recent Developments, Bio- Effect Models for Radiotherapy,
Strandquist’s Cube Root Rule, NSD, TDF, BED, Application of LQ Model in Developing Bio-effect
Maodels for Radiatherapy . E

Unit 11: Physicy of Radiotherapy, Nuclear Medicine and Diagnostic Radiology: 15kcctures

Physical Principles of X-Ray Diagnosis - Interactions of X-Rays with Human Body, Differential
Transmission of X-Ray Beam, Spotial Image Formation, Visualization of Spatial lmage, Image Quality -
Density, Contrast, Detail and Definition of Radiographs, Choice of KV, mA, Filtration, FSD, Screens, Films,
Grids, Contrast Media. CT Scanners and Their Applications, Overview of Digital Subtraction Radiography
and Mommography

Worwam-amedBmmm.Cmmwmwmmwgof
Radiotherapy Delivery Devices - Telecobalt Unit, Medical Electron Linear Accelermior, Remote after
Loading Brachytherapy Units, Output and Source Strength  Measuremens, Central Axis Dosimetry
Paramcters. Overview of Modem Radiotherapy Techniques, Need and Necessity of Quality Assurance

Prosiganmtie i Wadhotberapy




Unit L1 Introduction to Nuclear Medicine: 15 lectures

Unsealed Sources, Production of Radionuclides Used in Nuclear Medicine - Reactor und Accelerator Bused
fadionuclides, Radionuclide Generators and Their Operation Principles, assessment of radiochemical purity
of Radiopharmaceuticals, purticle sizing, stability & pyrogenic testing, Principle of localization and usages
of radiopharmaceuticnls,

General Concepts of Radionuclide Imaging, Principle of dynamics studies in radiation medicine imaging of
various body organs. Physics of positron emission tomagraphy and cyclotron, operational charcteristics of
scannet, magnetic resonance imaging,  Absorption Studies using labetled Compounds, Quality Control in
Radiation Medicine

Unit I'V: Basic Radiation Protection : 15 lecture

Basic Principles of Radiation Protection, Justification, Optimization and Dose Limitation. Practical Aspecty
of Implementation of Radiation Protection in Medical Applications, Regulstory Aspects of Radiution
Protection. Medical radioprotection in children, dithermy, short wave and micro wave dithermy, Thermal
respatse of tissues, use of diathermy therapy. Effect of heat and cold on body tissues, Applications in
therupy and contradiction for use 2




Course code Title Credits: 04
BP-CCT 402 Nanobiophysics and Nanomedicine Total Lectures:60
Unit | Ttroduction: 15 lectures.

Srigins of nenotechnology, nanoscience, the unit nanometer, Types of nanomaterials: Stiver, gold,
zine oxade, quantum dots, dendrimers, nanotubes, nanocrystals, Gadonium based nznoaprticies,
semiconductor based Nanoblomaterials, silica based, nanocomosite, etc. Biological nanoblomaterials
like lipopretein based, peptide NPs, Blologically direct and self assembled Physico-chemical

properties of nanomatenals, Nanomotors in biological system: ATP synthase, flagellsr motor in
bacteria. ctc.

Unit I1: Biosynthesis and characterization of Nanomaterials: 15 Jectures

Concept of bottom- up approach, Top-down approach. Principles of gas, liquid & phase synthesis of
vinoparticles. Physical, chemical and bivlogical methods of synthesis of nanoparticles. Synthesis of
various  nonomaserials from  bocteria, fungl, plants, algse, DNA & protein templates ete.
Characterization techniques for nanomaterials using spectroscopic and microscopic techniques (UV
visible, light scattering, fluorescence, Foroe microscopy, Scanning electron microscopy, High
resolution Transmission Elcctron Microscopy, Ellipsometry, surface tensiometry etc)

Unit 111: Nanotoxicolgy 15 Lectures

Introduction a general view, physicochemical properties of NPs influencing their toxic effects da
biological system, cell, nssue and organs, mechanism relsted to nanotoxicity. [nteraction of
manoparticies with biological system like cell, cell membranes, tissues, organ, peotein DNA, RNA and
enzymes. Pharmaceutical development based on cytotoxicity of nanomateirals super molecular
strategies and study of biological ineractions, Nanomaterials and immune system, biocompatibility
and stubility. Health effects of nanomatersals,

Unit IV: Applications of nanomateriols in blology & Medicine: 15 Lectures

Surface  modification und  functionalization of nanoparticles, nanoparticles for  biosensors,
nanoparticles for druy delivery, nanoprobes for diagnostics, nanocomposite in  tissue engineering.
Nanoparticles for gene delivery system and targeted drug delivery, nanomaterials as  antibacterial,
antivire! and ontifungal agents, manomaterials for neurodegenemtive disorder,, Nanomatenials for
mplants, prostheses, biodefence. Peptide based Nanofibers: self sssembly of peptides, types.
blomedical applications for peptide amphiphils: tissue regenerative applications. Direct cellular

e lline

e — ——— s e . e

12




Course code Title Credits: (4

8P-CCT 403 Environmental Biophysics Total Lectures:60

Unit | Introduction: IS Lecture
Introduction 1o environment, microenyronment, energy exchange, mass and momentum Iransport,
conservation of energy snd mass, continuity in the biosphere,

“"ater potential in organism and their surrounding, general understanding of conductance of heat,

muss and transport, molecular diffusion, diffasive conductance of integument, conductance of heat,
mass and transport in laminar force convection

Unit IT Conduetance of heat and mass transfer IS Lecture
Atmospheric temperature and its bebaviour, temperature vatiation, modeiling of vertical and temporal
Variation in air temp, thermul time, temperature and biological development.

Animal shapes and heat conductance, radiation fluxes in natural environment, direct and diffuse short
wave, irmdinnce, solar radiation, absorptive for thermal and solar radiation .

Vit 1 . 15 Lecture
Animal, Plants and their environment: energy concept, metabolism, conduction of heat in animal
coats and tissues, quantitative analysis of animal thermal response, operative temperature,
complexicities of animal edergetic, animal aod water; human and their environment: metabolism,
evaporution, susvival | cold heat,

Lesf temperature, serodynamics temperature of plant canopies, transpirmtion, CAnopy lrunspirntion,
assimilation models, biochemical model, stomotal conduction, leaf area index and light transmission,
light tranamission through stomatal conductance, transmission of diffuse radiation, light scattering in
cannpoien, reflection of light in plants, Light scattering in canopics, reflection of light by plant,

<alt IV Electromagnetic radiation & gravity In living system 15 lecture

Introduction 10 gravity, space flight and man besith . evolution and gravity, gravity and plant,
impact of gravity on aquatic species, microbes and invertebrates, gravity and biodiversity,
fundamental and applicd aspects of extremely fow frequency, mdio and micrownve fields,
bi 5. biomedical aspects of laser. Magnetic enviroaments and geomagnetic fields, behavioural
changes, magnetic field and ecosystem, magnetic field and human health,

Paper Ik - BP-CCT 403 : Elements of Bininformatics. Moleculur docking & drug design




Credits: 04
wo.CCT 403 Elements of Bioinformatics, Molecular docking & | Total Lectures-60
druy design
Unit 1 Introduction: 15 Lecture

Introduction to bioinformatics and Biological databases, major bioinformatics resources, Types of
dutshases, sequence databases, formats, organisation and query system, nucleotide sequence database
and protein sequence database, Informution & retrieval form biclogical databases. Database search
algorithms- FASTA & BLAST
Gene prediction: Gene prediction programs in prokaryoles and eukaryoles.

Promoter & Regulatory Elements Prediction: Program for promoter and regulatory elements
Jiediction in prokaryotes and eukaryotes.

Unit 11 Phylogenetics & Structural Blolnformatics: 15 Lecture

Termunology, forms of tree representation, gene phylogeny v species phylogeny. Molecular
phylogeny Methods ~ distance based, charscter based; programs for construction of phylogenetic
trees. ? .
Structurnl Bioinformafies:  Pair-wise and multiple sequence alignment, sequence alignment
algorithms, pairwise alignment algorithms (global & local), multiple sequence alignment, sequence
identity, wimilanty and homology concept, scoring matrices, sconing functions; algorithms, profiles
~+d HMMs, prediction of protein motifs and protein domains, denved databases; pattems, profiles,
motif and domain. Prediction of secondary and tertiary structure of proteins, homology modelling,
threading. ab imitio prediction.

Unit I11: Molecular mechanics & conformational analysis: 15 Lecture
Molecolar Mechanics and the forcefiedd. General form of & genenc force field, force field
parametrization, Comparison between the different forceficlds in existence at present time
Conformational analysis: Systermatic search, Monte Carlo simmalations, Molecular dysamics
simulations, distance geometry, strengths and limitations of each method

Molecular docking & Energy minimization: Docking by energy minimization, superimposition,
riwlecular dynamics, Metropolis Monte Carlo, genetic algorithms, build-up approach. Different types
of scoring function, e.gs of successful application of docking

Energy minimization: Steepest descents, conjugate gradients, Newton Raphson method, advantages
and liitanons of each method.

it IV ole nove Hgamd desien & 1D OSAR: 151 cetnre




Classes of de novo ligand design — active site apalysis methods, whole-molecule methogls, connection
methods, mndom connection and disconnection methods, ey of successful application of de novo
ligand design. Fragment based drug design, Self. Study — Successful applications of de nove drug
design

ID-QSAR: CoMFA and CoMSIA Mention of other 3D-QSAR technigues and introduction to the
4% $% und 6" dimension in QSAR. 3D-QSAR methods other thun CoMFA and CoMSIA.
Pharmacopore Modeling &Virtual screening:

Techniques of develoging @ pharmacophere map covenng both ligand based and receptor based
approaches, incorporating sdditional geometric features into a 3D pharmacophore, use of 8
pharmacophare mode! in drog design.

Virtual Screening based on similarity, docking, pharmacophore maps and filters for drug-likeness
and ADME




Practical

BP-LBC 401

BP-LBC 402

Lab course |

- XRD, SEM & AFM etc (Demo)

Synthesis of metallic nanopurticles using
physical methods ( Silver, gold, Zine
oxide, TiO2, Cd ete ).

Synthesis of nanopurticles using chemical
methods

Synthesis of nanoparticles using
biological methods like Plants, organisms,
proteins und DNA templates,
Characterization of nanoparticies using
UV-Visible spectroscopy, Dynamic Light
Scattering.

Chamcterization of nanoparticles using

To demonstrate interaction of
nanoparticies with model biological
systems.

Biofunctionlization / surface modification
of oanoaprticles

Characterization of nanoparticle-
bioconjugate using

(Fluorescence, UV Visible, FTIR, DLS)
techniques

e ll

'reparution, observation and
haracienization of macromolecular
vstals.
olation of chloroplast and study of
olution of oxygen by DCPIP method.
S'udy of ligand binding interaction using
Gel electrophoresis
Isvlation of chlorophyli from plant and its
absorption spectra,
Separation of biological samples using
aper chromatography
tudy of membrane equilibria and lignnd
binding studies by dialysis method,
Study of protein characterization using
scattering techniques (DLS/Rarman)
Biological response under

Slectiomagnetic Nehl/gravitation
nEheseae sdvievlimede imani Iroe

L MO s L0 B e e et
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IR/Rumun spectroscopy
10. To study the rste of DNA polymerase
reaction by Raman /IR spectroscopy

Lab course 111

Database searches

Database similarity searches & Pairwise sequence
ulignment

Multiple sequence alignment & Motif Detection
Phylogenetic analysis; Constructing & Refining a
Multiple Sequence Alignment, Constructing o
PSBPPA0I distance based phylogenetic tree, Constructing o

> Maximum parsimony tree, Constructing » Quartet
Puzzling Tree, Constructing a maximum
likelihood tree using genetic alogonthm,
constructing a phylogenetic tree using Bayesian
Inferance

Protesn Structure prediction

Gene & prometer prediction and gene annotation
Construction of molecules using different tools
Docking 2D & 3D QSAR.

Lab course IV

BPLBC 484 Research Project
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