Digambarrao Bindu Arts Commerce & Science College, Bhokar, Dist Nanded

Department of Biophysics

Annual Teaching Plan for 2017-2018

Work Distribution
Teachers
Class Mr.V.A.Jadhav Mr. Jondhale M.B. Miss. P.P.Hamwate
Theory Practical Theory Practical Theory Practical
BAG I Paper-I Paper-I1
Sem.-1
B.Sc. 1 Fageey
Sem.-II Paper-II1 Paper-1V
g Il Paper-VI Paper-VII
Sem.-111 Paper-
B.Sc. 11 PaperX XI
Sem.-IV Paper-VIII ' Paper-I1X
géls:.,gl Paper-XII Paper-XIII Paper-XIII
B.Sc. III | Paper-XTv | ! 2Per-XVI Paper-XV Paper-XV | Paper-XVII
Sem.-VI |
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Class: B.Se. First Year
Title of the Paper & No.: CCBP-I: Molecular Biophysics
: CCBP-I11: Biostatistics & Computer Fundamentals
Name of the Teacher: My, Vvankatesh A.fadhay
; R iy ANNUAL TEACHING PLAN20i7-18 = S T
\ . Expected

| Month r Course content _
; ! ADMISSION PROCESS & Introductory Lectures i ; !
| Unit 1: Atomic & Molecular structure
l‘ June f Structure of atom-Models & theories, Quantum numbers, Hunds ruje » Periodic table, 8 I
| ' Concept of bonding; valence of carbon; hybridizations of carbon, nitrogen & oxygen; . ! :
" Molecular orbital theories, polar & non polar molecules; inductive effect. ; I ‘
I[ | Secondary bonding: weak interactions, hydrogen bonding; dipole-dipole & dipole- i
‘ | induced :
j { dipole interactions: London dispersion forces.Bonds within molecules-lonic, covalent, !
' . Hydrogen, Electrostatic, Van-der Waals forces,Bond lengths & Bond energies , Bond '
' July | angles, Structural isomerism; opticg! isomerism & optical activity. 02
Y Unit 2 Physico-chemical Foundations

| Biophysics of Water: Physicochemical properties of water, Molecular structure,
f | Nature of hydrophobic interactions, Water Structure.Small-Molecule Solutes:
| Hydrophiles, Hydrophobes, Aqueous Environment of the Cell,

| .
; - | Acid & Bases: Acid-Base theories, Mole concept, Molarity, Molality & }
/ . Normality, Ampholyte, concept of pH, measurements of pH | Henderson—Hasselbatch ‘
' | equation , Titration curve & PK values, numerical problems. ' ‘
i I Unit 3 : Physical Foundations of Biophysics i ' |
| f Thermodynamics of Biological system: First and second laws of thermodynamics, i ; ‘
: _ Aug | activation encrgy. Biological systems as open, non-equilibrium systems,Concept ot‘; 13 ! !
i free energy, entropy, Enthalpy, Negative entropy as Significant to biological systems. | '
| | biological clocks.Bioenergetics: Concept of energy coupling in biological processors, j
| | structure and role of mitochondria, high energy phosphate bond, Electron-transport |
| | chain, Oxidative ; 3
‘ Ir Phosphorylation including chemiosmotic hypothesis, ! i ‘
' - Unit 4. Biomolecules as melecular alphabets of [ife i
! Nucleic acids: Purine and Pyrimidine bases, nucleosides, nucleotides, basic :
] | differences in structure and function of RNA and DNA ;
[ S { Amino acids & Pr.oteins:'Amino acid general structure & types, peptide bond, | 12 !
o Structure of Proteins - primary, secondary, tertiary and quaternary,
P ' Carbohydrates: Structure and funetion carbohydrate, Structure and conformation of
f | cellulose, amylopectin & glycogen, Chitin.Lipids : Definition: Types of lipids and
J_ — . Function. Vitamins & hormones: Structure, classification & function. e b
f Oct i}er*ision and ) o II 4 |

SRTMU Nanded End semester Examination N

‘ Nov  SRTMU Nanded End semester Examination _' Invigilation
| ;' Unit 1 ulntroductory Biostatistics i H
! Dec j Statislics‘_ Biostatistics and ‘Biometr‘y, /_\ims of B_i(‘JstaFistics, ~ Applications of | 13
| Biostatistics,  Data Collection, Sampling, Classification of Data, Tabular
| | Representation _of  Data, Uraphic  Representation  of Data:  Line »
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iJr'agram,Himngrunn,lf:‘cqucncy I"ul;ygun.Frcqucm:_v Curve, Cumulative Frequency

Curve or Ogive, Scatter or Dot Diagram, Bar Diagram. pie diagram, Pictogram And
i Cartogram, ) _

Unit 2- Central Tendency, Dispersion, Correlation & regression

Average. Objectives of Averages, Characteristics of an Ideal Measure of Central |‘

Tendency Tyvpes of A verages, Mean, Median, Mode, |

Measures of Dispersion, Range, Standard Deviation, Standard Error. Correlation,

Tyvpes of Correlation, Measures of Simple C(,)rrc}alitm.Regressinn, Simple

Regression, Regression Equation,

Jan Unit 3- Probability, Test of Hypothesis and Significance } 15
Important Terms and Concepts, Sample point, Sample space, |rial and Event;
Classical Definition of Probability, Frequency Definition of Probability, Ruyles of

' Probability (Addition Rule and Multiplication Rule), Probability Distributions:;
~.Binomial Distribution, Poisson Distribution and Normal Distribution, Test of |
¢ Significance |

Unit 4: Computer Fundamentals .
" Computer system at a glance processor (CPU, ALLY Memory (ROM, RA M,) Storage,
Input & Output devices, Computer peripherals, Binary code and binary system,
) ~Algorithms and Flow charts, Software & Hardware, Operating  systems (Dos,
Feb Windows) Application sofiware's (MS-office) Types of computers, '
- Network concepts (LAN, WAN, MODEM,). Internet protocols WWW (World wide
;l webs) Internet connectivity, search engines, biological databases, 5

" Revision ‘
March Final Practica) Examinations f 3
' SRTMU Nanded End semester Examination ‘

April | SRTMU Nanded End semester Examination | Invigilation
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Name of the Teacher: Jadhav v A

DIGAMBARRAO BINDU ARTS, COMMERCE &
SCIENCE, COLLEGE, BHOKAR DIST. NANDED

%" DEPARTMENT OF BIOPHYSICS

Class: B.Sc. Second Year
Title of the Paper & No.: CCBP VI: Molecular Biology

June

Aug

Sept

Nov

Dec

‘ SRTMUVNéHEi%E?End éeme_ster_ Examrin'at_i_o'n B

CCBP-VIII Molecular Enzymology o>

o NUAL TEACHING PLAN 201748 o

Month  Course content Expected
o Periods

' ADMISSION PROCESS & Introductory Lectures

Unit 1 - Introduction to molecular biology 5 5 .
The Central Dogma, DNA Structure and Chemistry, The Molecular

| Nature of Genes & Organization, Gene Function, Protein-DNA
[nteractions (prokaryote and eukaryote), DNA Topology and the
Nucleosome, Inrtroduction to bacterial genetics,

DNA_Replication: The Replication Fork, Origins and Telomeres,
Enzymes of DNA synthesis, DNA Repair, DNA Recombination.

| Unit - Transeri ptional Machiner

‘ RNA  Structure, RNA Types, genetic code, Eukaryotic RNA
Polymerases and Their Promoters, reverse transcriptase, General !
Transcription Factors and Transcription. Activators in Eukaryotes ; 12
Messenger  RNA Processing: Splicing, Capping  and
I’ol,\-’adenylation‘ »  Ribozymes, and Regulatory RNA Phage,
Bacterial & Eukaryotic transcriptional Contro).

 Unit—1I1 T'r'éhscripti'dr'.El‘Kilsﬂic'hih'ér)? o

- The Mechanism of Translation: [nitiation, Elongation  and

| Termination, Post Translational processing, Translational Control, ; i3
Posttranslational modifications.

Control of genetic expression: Lac and Trp operons, regulation of protein -

_synthesis, 7 _ 7

Unit - IV Principles of r-DNA technology

Steps involved in r-DNA Technology, Restriction enzymes and its

applications in medicine, agriculture, and in the production of f 12

commercially important proteins,

Reﬁiéion and . ! .
SRTMU Nanded End semester Examination

End semest, : A - | lnvigiléﬁénﬂ

Unit I:Introduction to Enzymes
General and unique features of ehzyme, nomenclature and classification of
enzymes, Enzyme commission code, Catal_ysis,Agid-bgsse catalysis and

15
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covalent catalysis, characteristics and mechanism of enzyme action, lock &
key hypothesis, induced fit hypothesis, Active site structure, Enzyme
specificity & selectivity, Co-enzymes and cofactors, Role of various
f cofactors in enzyme catalysis, Measurement of enzyme activity and its
expression as Enzyme units, specific activity, katal, Intracellular localization
3 of'enzymes,
! Unit 2: Kinetics of enzyme
Michaelis-Menton equation, steady state hypothesis, Vimax , Km & turnover
number and their significance. )

Metal ions as enzyme inhibitors and activators.
Line Weaver-Burk plots and its limitation. Eddie- Hofstee plot,
Factors affecting enzyme activity-pH,temperature, pressure,.

b e UnitB:EI‘nzyme l{]hi_biﬁ()ﬂ& . - TRy
Nature of enzyme inhibitors and activators, Reversible,
irreversible, competitive, non- competitive,
uncompetitive and mixed types of inhibition,
Metalloenzymes
Unit 4: Use of Enzymes
Extraction and purification of enzymes by using various
techniques. Tests for purification and characterization
| Feb Immobilization of enzymes,Industrial and clinical applications 12
! of enzymes. Use of enzymes in food, Feed, dairy, leather, textile
: and drug industries. Enzyme electrodes

7 Revision
March  Final Practicai Examinations 3
. SRTMU Nanded End semester Examination
April SRTMU Nanded End semester Examination Invigilation
\ngtpal - QR
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~""",  DIGAMBARRAO BINDU [ACS] COLLEGE,
o o BHOKAR DIST. NANDED

£ T DEPARTMENT OF BIOPHYSICS

Class: B.Sc. Third Year

Title of the Paper & No.: DSEBP -XIII: Bioinformatics & Structural Biology
DSEBP -XIV: Radiation Biophysics.
Name of the Teacher: JADHAV v A .

___ ANNUAL TEACHING PLAN 201:

‘ i Expected
Month l Course cont‘ent -  Periods |
| ADMISSION PROCESS & Introductory Lectures N I

| Unit 1: Bioinformatics I | 5

| Bioinformatics-Definition aims and tasks of biovinformatics, applications of i

| bioinformatics, intrinsic & extrinsic views in bicinformatics, ' f

| Data bases — Major Bioinformatics Resources:Nucleic acid sequence databases; ;

| NCBI ,.EMBL, DDBJ; GenBank; Protein Sequence databases: Uniprot-KB: SWISS- | i

I June | PROT, TrEMBL, Derived Structure classification database: CATH,SCOP; Genome 8 j

' Databases at NCBI, SANGER :3D Structure Database - PDB, Chemical Structure !
| database: Pubchem: Gene Expression database: GEOQ, SAGE., ExPASy, | ‘

Genomics: DNA Sequence Anélysis-Introduction, why analyze DNA ., gene !
| siructure and DNA sequences, feature of DNA Sequence analysis, expression profile | 9

] | 0Fu cell, cDNA libraries, and ESTS, different approaches to EST analysis, Micro- |
- Ay ochnology and its applications, S——— i s
] ; Unit 2: Bioinformatics I1
| Phylogenetic Analysis-Phylogen:tics, cladestics  and ontology,  building
' phylogenetic trees,Distance based methods and character based methods,
July : molecular approaches to phylogeny,phylogenetic analysis databases. ! 12
- Sequence Alignment-Algorithm, goals and type of alignment, pair wise database | |
i | searching, FASTA, BLAST, multiple sequence  alignment, Detecting Open |
- Reading Frames, Mutaion Matrices, (nespreting results : /
I Unit 3: Structural Blﬂi N B o o - a
i‘ Levels of structures Biologica) macromolecules, Basic structural &
| conformational principles, Weotein and Nucleic acid structure, rotation angles,
| ! hydrogen bonding, hydrophob interactions and water structures; ionic interactions, |
Aug | disulphide bonds, Ramachandrs plot, Folding and flexibility, Types of proteins and 13
Interactions  that govern  pretein foldiag, folding mechanisms,  Prediction, |
| engineering and design of piyein stiuctures.  Supra-molecular interactions,
- Functional importance of Protein-peytein ang protein-nucleic acid interactions. !

L = e

| Unit 4: Structural Bioinformatics ;|

| Molecular Modeling : Predictive lﬂ_ 20cs using DNA and Protein Sequences, |
19 \Strategies, Methods for Prediction of i

. Gene-prediction and Proteins-predic jo

f - Structure, homology . modeling, comy. tive  modeling, threading energy | ]
| minimization , molecular  visual)® N, Comparative modeling, F

n . . i ~ . 1) |

Sept | Mo!ccula:wsuahzauon-prolem conformation 3Ny visualization toq| (RASMOL),: !

| Structures of oligomeric proteins and study of iter) Gon interfaces. 12
| Drug Discovery and Pharmaco-.infurmaticy g discovery .role of |
| biainformatics in drug discovery target identification: validation. identification !
| the lead compounds, optimization of lead compou\y, pha,-maco,'nformaﬁcs!
- chemical libraries, search programming docking and p iction of drug qualiy.
| Bioinformatics companies. ~ ~ " S \ '
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Oct : Revision and SRTMU Nanded End semester Fxamination 4

SRTMU Nanded End semester Examination . Invigilation

' VNVOV

Unit 1: Basics of Radiation Physics ‘
Atomic structure models, Constituents of atomic nuclei, Isotopes, Isobars, Isotones, |
' Radioactivity, law of Radioactivity, General properties of alpha, beta and gamma |
radiations, Radiation units; Units of measurement of radioactivity. Curie, Becquerel.
Units of exposure, Roentgen, Rad, Gray, relative biological eflectiveness, |
Dec ‘ Interaction of radiation with matter: Excitation and ionization, Photo electric effect, i 13
! Compton Effect, pair production, Characteristic radiation. Properties, Characteristics
- Xerays , Interaction with different biosystems, Nonionizing radiations-UV, IR,
, Microwaves & Radio waves, their characteristics, interactions & implications in bio

systems.

Unit 2: Basics of Radiochemistry and Radiobiology |
Radiolysis of water, Production of free radicals & their interactions, Direct and |
| indirect effects of radiation. Radiation chemical yield and G value, Target theory, |
! Single hit & Multl hit theory, Effect of radiation on Nucleic acids, Proteins,
. Enzymes, Action of radiation on living system — Viruses,Prokaryotic & Eukaryotic |
s cells Cellular effects of radiation, somatic & genetic effects, Inhibition ofMitosis,
Jan  survival curves, concept of LD50, acute and chronic (whole body) effects of 15 '
radiation, Radiation syndrome in human beings. !
| Unit 3: Radiation Detection & Measurement
' Radiation sources, Tele-gamma Unit (Cobalt unit), Gamma cham ber, Nuclear
| reactors, gamma camera, Principles of radiation detection and measurement,
- General principles of Dosimeters., Basic principle, design and utility of jonization
| Chamber, proportional counter, GM-counter, .~ L ]
Scintillation Detectors. Thermo-luminescent dasimeter, chemical dosimeter-Fricke, !
| Free radical dosimeters.
- Unit 4: Radiation Safety measures and Application
- Natural & Man-made radiation exposures, Basic Principles of Radiation protection |

I concept of ;
Feb Maximum permissible dose (MPD) personal and area monitoring, legal aspect of} 15
- radiation protection, Disposal of radioactive waste. !
Radioisotopes _in_biology, Medicine(Therapy & diagnosis),Agriculture, Plant i
breeding, Soil plant relationship & plant physiology, Biological applications 01’;
radioisotope, Radio-labeling & Tracer techniques, Food irradiation, radiation |
| sterilization of medical product. Autoradiography-Principle procedure and |
| Application of autoradiography. R —
| Revision :

March = Final Practical Examinations 3
| SRTMU Nanded End semester Examination - :
o I Nanded End semester Examination ‘ Invigilation |
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Prinfipai Department of Biophysic
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Digambarrao Bindu Arts Commerce & Science College, Bhokar, Dist Nanded

Department of Biophysics

Annual Teaching Plan for 2018-2019

Work Distribution
Teachers
Class Mr.V.A.Jadhav Miss. P.G.Chandare Miss. P.P.Hamwate
Theory Practical Theory Practical Theory Practical
S I Paper-1 Paper-I1
Sem.-1
B.Sc. I Paper-V
Sem.-II Paper-111 Paper-111
B.Sc.II Paper-VI Paper-VII
Sem.-II1 Paper-
B.Sc. II Paper-X X1
— Paper-VIII Paper-VIII
B.Se. 111
Sem..V Paper-XIII Paper- Paper-XII Paper-XII
B.Sc. III | Paper-XV XVII Paper-XI1V Paper-XIV | Paper-XVI
Sem.-VI
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Name of the Teacher: Jadhav v A

/

|y
F
i

Month Course content

2 7.  DIGAMBARRAO BINDY ARTS, COMMERCE &
SCIENCE, COLLEGE, BHOKAR DIST.
) o NANDED

DEPARTMENT OF BIOPHYSICS

Class: B.Sc. Second Year

Title of the Paper & No. - CCBP VI: Molecular Biology
CCBP-VIil Molecular Enzymology

 ADMISSIGN PROCESS & Introductory Lectures ~

Unit 1 - Introduction to molecular biology
The Central Dogma, DNA Structure and Chemistry, The

Molecular Nature of Genes & Organization, Gene
Function, Protein-DNA Interactions (prokaryote and
cukaryote), DNA Topology and  the Nucleosome,
Inrtroduction to bacterial genetics,
DNA _Replication: The Replication Fork, Origins and
Telomeres, Enzymes of DNA synthesis, DNA Repair,
DNA Recombination, o ‘
- Unitil TFé'iiséripti'o'hEI’M'ach'i'nery ;
! RNA Structure, RNA Types, genetic code, Eukaryotic
RNA  Polymerases and  Their Promoters, reverse
transcriptase, General ’I‘ranscription Factors  and
July o ranscription. Activators in Eukaryotes Messenger RNA
Processing: Splicing, Capping and Polyadenylation
Ribozymes, ang Regulatory RNA Phage, Bacteria] &
Eukaryotic transcyi ptional Control.

June

Unit - 111 Transcriptional Mach_ihery

The Mechanism of Translation: Initiation, Elongation

and Termination,  pogt Translational processing,
Translational Control, Posttranslational modifications, g
Control of genetic expression: Lac and Trp operons, regulation of
7 protcin_synrhes_is._ - :
Sept  Unit ~ IV Principles of r-DNA technology

Aug

Department of Biophysics

~ Expected '

_ Periods

12

13

12
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Steps  involved in r-DNA  Technology, Restriction
enzymes and its applications in medicine, agriculture, and
in the production of commercially important proteins.

Oct i Revision and 4
- SRTMU Nanded End semester Examination
| Nov : SRTMU Nanded End semester Examination Invigilation
Unit L:Introduction to Enzymes |
General and unique features of enzyme, nomenclature and
classification * of  enzymes, Enzyme  commission code, |
Catalysis,Acid-base catalysis and covalent catalysis, Lharaa.terlstlcs
and mechanism of enzyme action, lock & key hypothesis, induced
fit hypothesis, Active site  structure, Enzyme specificity &

Dec selectivity, Co- cnzymes and cofactors, Role of various cofactors in - 15
enzyme catalysis, Measurement of enzyme activity and its
expression as Enzyme units, specific activity, katal, [ntzdu,lluldr
localization of enzymes,

Unit 2: Kinetics of enzyme

Michaelis-Menton equation, steady state hypothesus Vmax I\m
& turnover number and their significance.

Metal ions as enzyme inhibitors and activators.

Line Weaver-Burk plots and its limitation. Eddie -

Hofstee plot, Factors affecting enzyme activity-
pH,u:.mpcm[urc,pressurd,.

Jan Unit 3: Enzyme Inhibitions 18
Nature of'enzyme inhibitors and activators,

Reversible, irreversible, competitive, non-
competitive, uncompetitive and mixed types of
inhibition, Metalloenzymes

Unit 4: Use of Enzymes

Extraction and purification of enzymes by using
various  techniques. Tests for purification and

Feb characterization I - Immobilization of i -
cnzymes,Industrial and  clinical  applications of :
cnzymes. Use of enzymes in food, Feed, dairy,
leather, textile and drug industries. Enzyme electrodes

| Re\;ision
' March  Final Practical Examinations 3
SRTMU Nanded End semester Examination
Aprit . SRTMU Nanded End semester Examination Invigilation

Annual Teaching plan 2018-19
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DIGAMBARRAO BINDU [ACS] COLLEGE,
BHOKAR DIST. NANDED

SR DEPARTMENT OF BIOPHYSICS

Class: B.Sc. Third Year
Title of the Paper & No.: DSEBP -XII1: Bioinformatics & Structural Biology

DSEBP -XIV: Radiation Biophysics.
Name of the Teacher: JADHAV V A ‘

| Month ‘ Course content

| : ——————

. Expected
B Perirods

- B ADMISSION PROCESS & Introductory Lectures

! Unit I: Bioinformatics [ i |

| Bioinformatics-Definition aims and tasks of bioinformatics, applications of | |

! | bioinformatics, intringic & extrinsic views in bioinformatics,

| ' Data bases — Major Bioinformatics Resources:Nucleic acid sequence databases: |

: | NCBI -EMBL, DDBJ; GenBank: Protein sequence databases: Uniprot-KB: SWISS- |

- June | PROT, TrEMBL, Derived Structure classification database: CATH,SCOP; Genome | 8
. Databases at NCBI, SANGER ;3D Structure Database - PDB, Chemical Strueture | I
f database: Pubchem: Gene Expression database: GEO, SAGE, ExPASy, ! {
| Genomies: DNA Sequence Analysis-[ntroduction, why analyze DNA » gene | i
| Structure and DNA sequences feature of DNA sequence analysis, expression profile |

| of a cell, cDNA libraries, and ESTS, different approaches to EST analysis, Micro- |

R i

f | Unit 2: Bioinformatics I1

| | Phylogenetic Analysis-Phongenetics, cladestics  and ontology,  building |

| phylogenetic trees,Distance based methods and character based methods,

July ‘ moiecular approaches to phy!ogeny,phy[ogenetic analysis databases.

i ‘ Sequence Alignment-AIgorilhm, goals and type of alignment, pair wise database

; | searching, FASTA, BLAST, multiple  sequence alignment, Detecting  Open

f | Reading Frames, Mutation Matrices, Interpreting results.

! Unit 3: Structural Biology ;

‘ Levels of structures in Biological macromolecules, Basic structural & |

canformational principles, Protein and Nucleic acid structure, rotation angles, | I

‘ ‘! hydrogen bonding, hydrophobic interactions and water structures: jonic interactions, | Jf

. Aug ! disulphide bonds, Ramachandran plot, Folding and flexibility, Types of proteins and i 13 i
I | Interactions  that govern  protein folding, folding mechanisms, Prediction, |

il engineering  and design of protein Structures.  Supra-molecular interactions, . |

| Functional importance of Protein-protein and protein-nucleic acid interactions.

, 12

Bl = S

|

' Unit 4: Structural Bioinformatics ,
| ' Molecular Modeling : Predictive methods using DNA and Protein Sequences, | ‘,
| Gene-prediction and Proteins-prediction strategies, Methods for Prediction ot"‘,.i |
| | Structure, homology modeling, comparative modeling, threading, energy | |
| | minimization »  molecular  visualization, Comparative  modeling, .
;‘ Sept JI Molecularvtgua_hzatmr!-proten} conformaﬂon.and V{sua!lzan(‘)r] tool (RASMOL), i 12 i
| I Structures of oligomeric proteing and study of interaction interfaces. '
. | Drug Discovery and Pharmaco-informatics~Drug discovery  -rgle of |

: ;‘ bioinformatics in drug discovery target identificationand validation, identification f !
| the lead compounds, oplimization of Jead compounds, pharmacoinformatics, |

. chemical libraries, search programming docking and prediction of drug quality.
VB_IIOI‘lrlfOl‘m_a[iE._E}__Ci)IE])__i._iIleS.7 - _ 3 |

Annual Teaching plan 2018-19
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Oct  Revision and SRTMU Nanded End semester Examination | ‘
Nov  SRTMU Nanded End semester Examination Invigilation
- Unit I: Basics of Radiation Physics ‘ '
. Atomic structure models, Constituents of atomic nuclei, Isotopes, Isobars, Isotones,
| Radioactivity, law of Radioactivity, General properties of aipha, beta and gamma .
! radiations, Radiation units: Units of measurement of radioactivity. Curie, Becquerel,
Units of exposure, Roentgen, Rad, Gray, relative biological effectiveness, '
Dec | Interaction of radiation with matter: Excitation and ionization, Photo electric effect, 13
. Compton Effect, pair production, Characteristic radiation. Properties, Characteristics
. K-rays , Interaction with different biosystems, Nonionizing radiations-UV, IR,
, Microwaves & Radio waves, their characteristics, interactions & implications in bio
Systems.
. Unit 2: Basies of Radiochemistry and Radiobiology
( Radiolysis of water, Production of free radicals & their interactions, Direct and
- indirect effects of radiation. Radiation chemical yield and G value, Target theory, |
- Single hit & Multi hit theory, Effect of radiation on Nucleic acids, Proteins, |
| Enzymes, Action of radiation on living system — Viruses,Prokaryotic & Eukaryotic |
i cells Cellular effects of radiation, somatic & genetic effects, Inhibition ofMitosis, )
Jan . survival curves, concept of LD50, acute and chronic (whole body) effects of | 15
' radiation, Radiation syndrome in human beings,
| Unit 3: Radiation Detection & Measurement !
Radiation sources, Tele-gamma Unit (Cobalt unit), Gamma chamber, Nuclear .
reactors, gamma camera, Principles of radiation detection and measurement, |
i General principles of Dosimeters., Basic principle, design and utility of ionization
| chamber, proportional counter, GM-counter, I R
Scintillation Detectors. Thermo-luminescent dosimeter, chemical dosimeter-Fricke, |
Free radical dosimeters.
Unit 4: Radiation Safety measures and Application :
; Natural & Man-made radiation exposures, Basic Principles of Radiation protection
concept of
Fols :‘\-'iu‘,\‘imun'! i:acrm{ia‘.siblz:. dose (M‘PD)l g_)er?(ma! and area monitoring, legal aspect of"‘ 15
radiation protection, Disposal of radioactive waste, g
. Radioisotopes _in _biology. Medicine(Therapy & diagnosis),Agriculture, Plant
 breeding, Soil plant relationship & plant physiology, Biological applications of
| radioisotope, Radio-labeling & Tracer techniques, Food irradiation, radiation |
| sterilization  of medical product. Autoradiography-Principle procedure and
., Application of autoradiography. o cnel
; Revision i
. March | Final Practical Examinations ; 3
' | SRTMU Nanded End semester Examination . ,
_ April | SRTMU Nanded End semester Examination ' . Invigilation |

Department of Biophysics

Department of Biophysics
Digambarrao Bindu College, Bhokar,
Dist. Nanded.
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«¢ %", DIGAMBARRAO BINDU [ACS] COLLEGE,
BHOKAR DIST. NANDED

DEPARTMENT OF BIOPHYSICS

Class: B.Sc. Third Year
Title of the Paper & No.: DSEBP -XIII: Bioinformatics & Structural Biology
DSEBP -XIV: Radiation Biophysics.

Name of the Teacher: JADHAV V A

Month Course content . ) | Expected |
I ) - | Per;od§

ADMISSION PROCESS & Introductory Lectures
. Unit 1: Bioinformutics i ' :
Bioinformatics-Definition aims and tasks of bioinformatics, applications of
bioinformatics, intrinsic & extrinsic views in bioinformatics. ;
Data bases — Major Bioinformatics Resources:Nucleic acid sequence databases:
NCBI ,EMBL, DDBJ; GenBank: Protein sequence databases: Uniprot-KB: SWISS- |
June | PROT, TrEMBL, Derived Structure classification database: CATH,SCOP; Genome | 8 '
Databases at NCBI, SANGER ;30 Structure Database - PDB, Chemical Structure !
| database; Pubchem; Gene Expression database: GEO, SAGE. ExPASy. ! 3'
* Genomics: DNA Sequence  Analysis-Introduction, why analyze DNA | gene
structure and DNA sequences, feature of DNA sequence analysis, expression profile
_‘ of a cell, cDNA libraries, and ESTS, different approaches to EST analysis, Micro-
arrdy lechnology and its applications. '

Unit 2: Bioinformatics fl

. Phylogenetic Analysis-Phylogenetics, cladestics  and ontology,  building -

phylogenetic trees,Distance based methods and character based methods, | !

molecular approaches to phylogeny,phylogenetic analysis databases. | 12

Sequence Alignment-Algorithm, goals and type of alignment, pair wise database

- searching, FASTA, BLAST, multiple sequence alignment, Detecting Open

Reading Frames, Mutation Matrices. Interpreting results. ‘

" Unit 3: Structural Biology

Levels of structures  in Biological macromolecules, Basic structural &

conformational principles, Protein and Nucleic acid structure, rotation angles,

hydrogen bonding, hydrophobic interactions and water structures; ionic interactions,

Aug  disulphide bonds, Ramachandran plot, Folding and flexibility, Types of proteins and ! 13
- Interactions  that  govern protein  folding, folding mechanisms, Prediction, |

enginecring  and  design of protein  structures, Supra-molecular interactions, |

| Functional importance of Protein-protein and protein-nucleic acid interactions,

July

- Unit 4: Structural Bioinformatics .
- Molecular Modeling : Predictive methods using DNA and Protein Sequences,
Gene-prediction  and Proteins-prediction strategies, Methods for Prediction of
- Structure,  homology modeling, comparative modeling, threading, energy
niinimization ; molecular visualization, Comparative modeling, |
Molecularvisualization-pratein  conformation and visualization tool (RASMOL), 12
Structures of oligomeric proteins and study of interaction interfaces, ?

i Drug  Discovery and Pharnmcu-infﬂrmatics-Drug discovery  -role  of

biomtormatics in drug discovery target identificationand validation, identilication

~the lead compounds, optimization of lead compounds, pharmacoinformatics,

' chemical libraries, search programming docking and prediction of drug quality, -

_ Bioinformatics companies, - - _ i
Department of Biophysics Annual Teaching plan 2019-20
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Oct ‘ Revision apg SRTMU Nanded Epg Semester Examination ‘ 4 ;
Nov | SRTMU Nanded End semester Examination Invigilation i
' Unit 1; Basics of Radiation Physics : ! !
| Ammifc structure models, Constituents of atomjc nuclej, Isotopes, [sabars, Isotones, . HOD
arlﬁﬂﬁg&ctivizy‘ law of Radfoaoriviry. General Properties of alpha, beta angd gamma |
| radiations, Radiation units; Units of‘measuremem ofradioacn'viry. Curie, Becquere]. ! i
CUnits of expostre, Roentgen, Rad, Gray, relative biological eﬂ‘ectiveness, |
i Dec | Interaction of radiation with natter: Excitatjon and ionization, Photo electric effect, 13 ]
' ' Compton Effect, pair production, Characteristjc radiation. Properties, Characteristics (
i Xerays | Interaction ‘with different biosystems, Nonjonizing radiations-UV, IR, !
Microwaves & Radio waves, their characteristics, interactions & implications i bio j"
systems.

" Unit 2: Basics of Radr‘ochemistry and Radiohiology ;
: Radiolysis of water, Production of free radicals & their interactions, Direct and |
indirect effecrs of radiation, Radiation chemical yielq and G valye, Target theory, .
| Single hit & Multi hi theory, Effect of radiation op Nucleje acids, Proteins, | !
| Enzymes, Action of radiation o living system — Viruses,Prokaronic & Eukaryotic t
cells Cellular effects of radiation, Somatic & genetie effects, Inhibition ofMitosis, |

Jan | supyiva curves, concept of LD50, acyte and chronic (whole body) effects of | 15

radiation,Radiationp syndrome in humap beings. ;

Unit 3; Radiation Detection & Measurement

Radiation sources, Tele-pamma Unit (Cobalt unit), Gamma chamber, Nuclear

feactors, pamma camera, Principles of radiation detection and measurement, |

General principles of Dosimeters., Basic principle, design and utility ofionization

, _Cﬁ_’ﬂ!ﬂ'_l_??[:ﬂ?‘ol’o??ff_?.“ﬂ_f,L'E—’,“'?EEF“,_GM'CO,U!‘[EJL_ sifieter, chemioa] dagesme o

| Scintillation Detectors, Thcmm-!umincsccnt dosimeter, chemical dosime[er-[—“ricke. i |

' Free radical dosimeters, | {

Unit 4; Radiation Safety measures ang Application i

Natural & Man-magde radiation EXposures, Basje Principles of Radiation protection j

- concept of |

Maximum permissible doge (MPD) personal and area monitoring, legal aspect of;‘ 15

Feb ;I radiation protection, Disposal of radioactive waste, I :
:_&gc_ijg:_j@mgeshﬁL_bio!ogx, Medicine('!‘herupy & diagnosis},Agriculture, Plant i" |
[ breeding, Soj] plant relationship & plant physiology, Biological applications of
| radioisolope, Radio-]abeling & Tracer techniques, Fooq irradiation, radiation |
;‘sterHiz:zlEon of miedical product. »‘\utoradiography-f’rlnciple procedure ang J
S_.épp_li@'a_@r_z,p.fﬁ,au,wra.dier_:%pi}y_- S . S -
' Revision i
- March i Final Practicy Examinations i 3

L SRTMU Nanded Eng semester Examination
. April i SRTMU Nanded Eng semester E{amipa{inn

_ Invigilation

/)
éad ) Y Deza
Departmentof B iophysics Department of Biophysics
Digambarrao Bindu Co!lege, BhOkar' Digambareao gy College, Bhoi ir,
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Class: B.Se. First Year
Title of the Paper & No.: CCBP-[: Molecular Biophysics
CCBP-111: Biostatistics & Computer Fundamentals

Nume of the Teacher: Mr, Vyankatesh A Jadhay

i "
| Month  Course content EXP{?“M
| ! Periods

! } T e

[ ADMISSION PROCESS & Introductory Lectures

: ¢ Unit I Atomic & Molecular structure

| June Structure of atom-Models & theories, Quantum numbers, Hunds rule , Periodic table, 8

Concept of bonding; valence of carbon; hybridizations of carbon, nitrogen & oxygen;

‘ | Molecular orbital theories, polar & non polar molecules; inductive effect. |

‘ Secondary bonding: weak interactions, hydrogen bonding; dipole-dipole & dipole-

| - induced :

. dipole interactions; London dispersion forces.Bonds within molecules-lonic, covalent, -

| Hydrogen, Electrostatic, Van-der Waals forces,Bond lengths & Bond energies , Bond

" angles, Structural isomerism; optical isomerism & optical activity.

July . . . i . 12
: Unit 2 : Physico-chemical Foundations

i Biophysics of Water: Physicochemical properties of water, Molecular structure,

f Nafure of hydrophaobic interactions, Water Structure.Small-Molecule Solutes:

| | Hydrophiles, Hy drophobes, Aqueous Environment of the Cell,

Acid & Bases: Acid-Base theories, Mole concept, Molarity, Molality &

| - Normality, Ampholyte, concept of pH, measurements of pH , Henderson -Hasselbatch
equation , Titration curve & pK values, numerical problems.

Unit 3 : Physical Foundations of Biophysics

Thermodynamics of Biological system: First and second laws of thermodynamics, _
[ Aug | activation energy. Biological systems as open, non-equilibrium systems,Concept of 13

| | free energy, entropy, Enthalpy, Negative entropy as Significant to biological systems. |

' | biological clocks. Bioenergetics: Concept of energy coupling in biological processors,
{ ¢ structure and role of mitochondria, high encrgy phosphaie bond, Electron-transport |
i chain, Oxidative ' ‘
| Phosphorylation including chemiosmotic hypothesis.

i

 Unit 4. Biomolecules as molecular alphabets of life R '
! Nucleic acids: Purine and Pyrimidine bases, nucleosides, nucleotides, basic
i‘ | ditferences in structure and function of RNA and DNA
Lo | Amino acids & Proteins: Amino acid general structure & types, peptide bond, i 12
e Structure of Proteins - primary, secondary, tertiary and quaternary, |
! | Carbohydrates: Structure and function carbohydrate, Structure and conformation of
f i cellulose, amylopectin & glycogen, Chitin.Lipids : Definition: Types of lipids and
[ - Function. Vitamins & hormones: Structure, classification & function. o i
o ' Revision and
i gk : SRTMU Nanded End semester Examination :
' Nov ‘ SRTMU Nanded End semester Examination ‘ Invigilation
{ ; Unit 1 =Introductory Biostatistics .
# Dec | St_a!istics,_ Biostatistics and Biometry, Aims of Biostatistics, _ Applications of 13
| | Biostatistics.  Data Collection, Sampling, Classification of Data, Tabular
J ) . Representation of  Data, Graphic Representation of  Data:  Line B

Departmentlof Biophysics Annual Teaching plan 2018-4¢ 7




Jan

Feb

March

April

Department of Biophysics

4

;'Diagram,}Iistr)gram,f‘rﬁquency Polygon,Frequency Curve, Cumulative Frequency
, Curve or Ogive, Scatter or Dot Diagram,Bar Diagram, pie diagram, Pictogram And
Cartogram.,
Unit 2- Central Tendency, Dispersion, Correlation & regression i
| Average, Objectives of Averages, Characteristics of an Ideal Measure of Central
~ Tendency Types of Averages, Mean, Median, Mode, ‘
Measures of Dispersion, Range, Standurd Deviation, Standard Error. Correlation, .
Types  of Correlation, Measures  of  Simple Correlation,Regression,  Simple -
" Regression, Regression Equation, !
Unit 3- Probability, Test of Hypothesis and Significance 15
Important Terms and Concepts, Sample point, Sample space, Trial and Event;
' Classical Definition of Probability, Frequency Definition of Probability. Rules of
, Probability (Addition Rule and Multiplication Rule), Probability Distributions:
Binomial Distribution,  Poisson Distribution and Normal Distribution. Test of

 Significance

Unit 4: Computer Fundamentals
| Computer system at a glance processor (CPU, ALU) Memory (ROM, RA M,) Storage,
Input & Output devices, Computer peripherals, Binary code and binary system,

Algorithms and Flow charts, Software & Hardware, Operating systems (Dos, ~

| Windows) Application software’s (MS-office) Types of computers, : =

. Network concepts (LAN, WAN, MODEM,). Internet protocols WW W (World wide

" webs) Internet connectivity, search engines, biological databases. '

I — = R - P — —

+ Revision

' Final Practical Examinations 3
CSETMU Nanded End semester Examination

SRTMU Nanded End semester Examination  nvigilation

Dist. Nanded.

Annual Teaching plan 2018-19
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Department of Biophysics

Annual Teaching Plan for 2019-2020
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Work Distribution
Teachers
Class Mr.V.A.Jadhav Mr.Jondhale M.B. Miss. P.P.Hamwate
Theory Practical Theory Practical Theory Practical
B.Sc. 1 Paper-1 Paper-II
Sem.-1
B.Sc.1 Paper-V
Sem.-II Paper-111 Paper-1V
BaGIl | ey Paper-VII
Sem.-111
B.Sc I Paper-X Paper-XI
Sem.-IV Paper-VIII Paper-VIII
B.Se. 111 _
Sem.-V Paper-XIII Dagiei- Paper-XII Paper-XI1
B.Sc. I | Paper-XV XVII Paper-XIV Paper-XIV | Paper-XVI
| Sem.-VI
O~
/ﬁé{%?/ pail

indu Arts,Com.& Sci.Collens
G.Bhokar Dist Nandod
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DEPARTMENT OF BIOPHYSICS

Class: B.Sc. First Year

Title of the Paper & No.: CCBP-I: Molecular Biophysics
CCBP-1V. Basic Biophysical Techniques

Name of the Teacher: Mr. Vyankatesh A.Jadhav

ANNUAL TEACHING PLAN 2019-20

Month ( Course content

| ' ADMISSION PROCESS & Introductory Lectures
| Unit 1: Atomic & Molecular structure
June | Structure of atom-Models & theories, Quantum numbers, Hunds rule , Periodic table,
+ Coneept of bonding; valence of carbon; hybridizations of carbon, nitrogen & oxygen;
.| Molecular orbital theories, polar & non polar molceules; inductive effect, SR SR
| f Secondary bonding: weak interactions, hydrogen bonding; dipole-dipole & dipale-induced 1
[ | dipoie interactions; London dispersion forces.Bonds within molecules-lonic, covalent, |
| Hydrogen, Electrostatic, Van-der Waals forces,Bond lengths & Bond energies , Bond angles, |
| Struetural isomerisn: uptical isomerism & optical activity. |
July | Unit 2. Physico-chemical Foundations
| Biophysics of Water: Physicochemical properties of water, Molecular structure, Nature of
| hydrophobic interactions, Water Structure.Small-Molecule Solutes: Hydrophiles,

| Hydraphobes. Aqueous Environment of the Cell,

| Expected
S __T\.’%f_‘id_? |

!
s |
i

|
i
t
|
1
i
|
i
I

12

\
|
|
l{
[ '_l Acid & Bases: Acid-Base theories, Mole concept, Molarity, Molality & J
] | Normality, Ampholyte, concept of pH, measurements of pH , Henderson-Hasselbatch equation |
i i JTitration curve & pK values, numerical problems. |
f | Unit 3 Physical Foundations of Biophysics ‘ |
| Thermodynamics of Biological system: First and second laws of thermodynamics, ! |
| Aug ‘ activation energy. Biological systems as open, non-equilibrium systems,Concept of free [ i
| | energy, entropy, Enthalpy, Negative entropy as Significant to biological systems, biclogical | ’
‘: clocks.Bioenergetics. Concept of energy coupling in biological processors, structure and role
. ol mitochondrig, high energy phosphate bond, Electron-transport chain, Oxidative f
|
i

| Phosphorylation including chemiosmotic hypothesis,

|

f Unit 4. Biomolecuies as molecular alphabets of life ’

J ] Nucleic acids: Purine and Pyrimidine bases, nucleosides, nucleotides, basic differences in
| structure and function of RNA and DNA |
Sept | Amin‘o acids & Proteins: Amino acid general structure & Lypes, peptide bond, Structure of’ 12 ‘
i Prateins - primary, secondary, tertiary and quaternary, i
: Carbohydrates: Structure and function carbohydrate, Structure and conformation of
| cellulose, amylopectin & glycogen, Chitin.Lipids : Definition: Types of lipids and
| Function.Vitamins & hormones: Structure, classification & function.

"' Revision and
i‘ SRTMU Nanded End semester Examination

Nov I SRTMU Nanded End semester Examination

| Unit 1. Optical Techniques:
| Light: Reflection, Refraction, Diffraction, Interference phenomena,

| Light microscopy: Principle, design, resolution, numerical aperture: Simple, compound

4

Oct

Invigilation |

1
|
|

T

————

13

optical micrascope, Polarimetry: optical activity of some biomolecules and its significance.
- Refractometry: Refruction of light and snell's law, Abbe’s refractometer, |
( | Unit 2. Centrifugation and Viscometry o | o

|
]
;
[

( Dec

Department of Big%hysics%&{y/\sﬁ Annual Teaching plan 2019-20
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| Concept of sedimentation Basic principles, Forces involved RCF, Centrifugation techniques-

——

Viscometry: factors affecting viscosity, Oswald’s viscometer, applications of viscometry,
Unit 3. Physico-chemical techniques:
i Chromatography: Adsorption, Partition, Partition Basic principles of Adsorption &
; Partition Chromatography, Principle. Methodology & Applications of all types of Adsorption
i & Partition Chromatography methods-chromatography using paper, thin layer, Column {gel
1 filtration, ion exchange, affinity).

__| Differential centrifugation, principle, design, types and applications of different Centrifuges.

15

| Unit 4. Spectroscopy

| Electromagnetic spectrum, properties of electromagnetic radiations, concept and types of

| spectroscopy, absorption spectrum, energy characteristics of spectrum, fundamental faws of
' photometry, Lamberts law, Beer's law and its deviation ,concept of Amax, chromophoric

| shifts, Colorimeter, spectrophotometer - design, working and application

et R

| Revision

$arch  Final Practical Examinations

SRTMU Nanded Epd semester E)iarmination

|
f 15
s

]

SRTHMU Nanded End semesterrﬁxamination

| Invigilation |

Digambarrao Bindl fits,Com & Sci.College
Bhokar, Te.Bhokar Dist.Nanded Digambarr
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DEPARTMENT OF BIOPHYSICS

Class: B.Sc. First Year

Title of the Paper & No.: CCBP-I: Molecular Biophysics
CCBP-IV: Basic Biophysical Techniques

Name of the Teacher: Mr. Vyankatesh A.Jadhav

 ANNUAL TEACHING PLAN 2019-20

Course content

Expected

Month Periods

ADMISSION PROCESS & Introductory Lectures
Unit 1: Atomic & Molecular structure

June Structure of atom-Models & theories, Quantum numbers, Hunds rule , Periodic table, 8
Concept of bonding; valence of carbon; hybridizations of carbon, nitrogen & oxygen;
Molecular orbital theories, polar & non polar molecules; inductive effect.

Secondary bonding: weak interactions, hydrogen bonding; dipole-dipole & dipole-induced
dipole interactions; London dispersion forces.Bonds within molecules-lonic, covalent,
Hydrogen, Electrostatic, Van-der Waals forces,Bond lengths & Bond energies , Bond angles,
Structural isomerism; optical isomerism & optical activity.

July | Unit 2 : Physico-chemical Foundations 12
Biophysics of Water: Physicochemical propetties of water, Molecular structure, Nature of
hydrophobic interactions, Water Structure.Small-Molecule Solutes: Hydrophiles,
Hydrophobes, Aqueous Environment of the Cell,

Acid & Bases: Acid-Base theories, Mole concept, Molarity, Molality &

Normality, Ampholyte, concept of pH, measurements of pH , Henderson—Hasselbatch equation
,Titration curve & pK values, numerical problems.

Unit 3 : Physical Foundations of Biophysics

Thermodynamics of Biological system: First and second laws of thermodynamics,

Aug activation energy. Biological systems as open, non-equilibrium systems,Concept of free
energy, entropy, Enthalpy, Negative entropy as Significant to biological systems. biological
clocks.Bioenergetics: Concept of energy coupling in biological processors, structure and role
of mitochondria, high energy phosphate bond, Electron-transport chain, Oxidative
Phosphorylation including chemiosmotic hypothesis.

Unit 4. Biomolecules as molecular alphabets of life

Nucleic acids: Purine and Pyrimidine bases, nucleosides, nucleotides, basic differences in
structure and function of RNA and DNA

Amino acids & Proteins: Amino acid general structure & types, peptide bond, Structure of 12
Proteins - primary, secondary, tertiary and quaternary,

Carbohydrates: Structure and function carbohydrate, Structure and conformation of
cellulose, amylopectin & glycogen, Chitin.Lipids : Definition: Types of lipids and
Function.Vitamins & hormones: Structure, classification & function.

Revision and "
SRTMU Nanded End semester Examination

Nov SRTMU Nanded End semester Examination Invigilation

Unit 1. Optical Techniques:

Light: Reflection, Refraction, Diffraction, Interference phenomena,
Light microscopy: Principle, design, resolution, numerical aperture: Simple, compound

Dec optical microscope, Polarimetry: optical activity of some biomolecules and its significance. 13
Refractometry: Refraction of light and snell’s law, Abbe’s refractometer, J

Unit 2. Centrifugation and Viscometry

13

Sept

Oct

Department of _Qig%hysic Annual Teaching plan 2019-20

Department of Biogfiydic s
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L, Nanded



Concept of sedimentation Basic principles, Forces involved RCF, Centrifugation techniques- !
Differential centrifugation, principle, design, types and applications of different Centrifuges.
Viscometry: factors affecting viscosity, Oswald’s viscometer, applications of viscometry. |
Unit 3. Physico-chemical techniques:
Chromatography: Adsorption, Partition, Partition Basic principles of Adsorption & 15
Partition Chromatography, Principle. Methodology & Applications of all types of Adsorption
& Partition Chromatography methods-chromatography using paper, thin layer, Column (gel

filtration, ion exchange, affinity).

Jan

Unit 4. Spectroscopy

Electromagnetic spectrum, properties of electromagnetic radiations, concept and types of
Feb spectroscopy, absorption spectrum, energy characteristics of spectrum, fundamental laws of 15
photometry, Lamberts law, Beer’s law and its deviation sconcept of Amax, chromophoric

shifts, Colorimeter, spectrophotometer - desi gn, working and application

Revision

March | Final Practical Examinations 3
SRTMU Nanded End semester Examination

April | SRTMU Nanded End semester Examination Invigi!ation4

cﬁf ['f“f ?‘iophyslcs 3

Sci.College Departi™ BuauCollegs

t.Nanded i Dist. Nanded.
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$cr e DEPARTMENT OF BIOPHYSICS

a7 fren

Class: B.Sc. Second Year
Title of the Paper & No.: CCBP VI: Membrane Biophysics
; CCBP-VI: Physiological Biophysics
Name of the Teacher: P P Hanwate/ Jondhale M B

i | Expected
Month | Course content 1 p.
| | Periods

" ADMISSION PROCESS & Introductory Lectures
Unit I: Membrane structure and Models:

Membrane architecture, Lipid vesicles and planar Bilayer membrane, |
Membrane = permeability, Membrane Channels, transmembrane |
June helices,hydropath Plot, Membrane Asymmetry, Membrane 8
fluidity,Functional reconstitution of membranes. Models of membrane
fusion: bilayer fusion,viral fusion, cellular fusion, cell-cell fusion, fusion in
mitochondria, Lipid bilayer and early models, Fluids mosaic model,
Evidence from model system and biomembranes.

T Unit IL: Physical Properties of membrane:

Elastic properties, Elastic constants, Charge-induced microstructures and
July domain. Hysteresis of domain formation. Lateral phase separation. Critical
concentrations fluctuation, selective lipid protein interactions, Membrane

12

melting.
Unit III: Membrane transport.

Transport system with non-electrolytes and electrolytes. Transport with ,
chemical reaction system: Primary and secondary active transport.
Transports of molecules by simple and facilitated diffusion Transport by
flux coupling. Transport by phosphotransferase system, Transport by
vesicle formation 13
Electron Transport & Oxidative phosphorylation: Reduction
potentials and free energy changes in redox reaction, organization
of electron transport chain, chemiosmotic coupling, proton
gradient drive and synthesis of ATP, P/O ratio for oxidative

- phosphorylation, Cytosolic NADH electron feeding into electron

Aug

transfer

‘ Unit IV: Membrane potentials: 1
Sept Cell surface charge, Resting membrane potential, Action potential, |
| properties of action potential,Nernst equation, Membrane impedance and |

12

Department of Biophysics Annual Teaching plan 2019-20



- March |

 April

capacitance,  Transmembrane  potential, ~ Zeta, stern and

electrochemical potential.

Rcvision and
SRTMU Nanded End scme%tcr qu‘munatmn

| SRTMU Nanded End semester Rxammatmn
Unit I- Digestive & Excretory systems
Digestive system :oesophagus, stomach and small and large intestine
and liver. Process of digestion.
Excretary :structure of kidney, ureter, urinary bladder urethra,
functions of kidney, formation of urine and its composition.
- Unit II- Cardivascular & Respiratory system
' Circulatory system: Heart as a pump, cardiac cycle, Composition of
' blood and Iymph, blood vessels. Structure of arteries, veins and
' capillaries,,Haemodynamic principles.
' Respiratory system : Respiratory tract, lungs. Process of
respiration
Unit ITI- Nervous system & Sense organs
" Central nervous system., brain and spinal cord. Functions of cerebrum,

Dec

Jan

4

¥m igilation

cerebellum and medulla oblongata, Peripheral nervous system, Structure of
~neuron, Neuroglia. Myelinated and unmyelinated nerve fibers. Polarisation and

- depolarisation

Unit IV- Endocrine & Reproductwe systems
Endocrine glands — Role of hypothalamus, functions of pituitary,
thyroid, adrenal glands, parathyroid and gonads.

Feb
-~ anylsis.

~Revision

Final Practical Examinations

SRTMU Nanded End semester Examination
- SRTMU Nanded End semester Examma{mn

qrég&ai :

- Reproductive Systems-Structure & physiology concepts of IVF, UL sperm

o
¥}

Invigilation

S

Sioph,
Digambart ts,Com.& Sci. Em‘ Digambarrao Bindu College, Brion.r,
* Bhol okar Dist Nande Dist. Nanded.
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DEPARTMENT OF BIOPHYSICS

Class: B.Sc. Third Year

Title of the Paper & No.: DSEBP-XII: Immunology
DSEBP- XV: Medical Biophysics

Name of the Teacher: P P Hanwate & Jondha%e MB

Month | Course content

' ADMISSION PROCESS & Introductory Lectures
Unit 1: - Introduction to Immunology.

Concept and principles of immune system, origin of immune system in

June | invertebrates and vertebrates, Innate immunity, Barriers of innate

imunity, Anatomical,physiological and chemical barriers, Adaptive

Immunity, active and passive immune system. Molecules, Cells and tissues |

of immune system | |

Expected
Periods

Unit 2: - Cells and Organs of the Inmune System:

The lymphatic systém, Haematopoiesis, Haematopoietic growth factors,

. July . Primary lymphoid organs: Thymus, Bone marrow and Bursa of fabricius
Secondary lymphoid organs: Thymus, Lymphnodes, Spleen, tonsils ,Payer’s
patches ,Mucosa associated lymphoid tissues,B lymphocytes

tissues,Blymphocytes ,T-lymphocytes, NK cells, Granulocytes etc. The
complement system.
Unit 3 : Antigen:Antibody & their interaction

Aug | Concepts of antigen, Antigenic determinant, Factors affecting Antigenicity,
Exogegous & Endogenous antigen, Alloantigens, Immunogen and
Immunogenicity, Hapten, Carrier effect,Cross reactivity. mmunoglobulin,
Structure of Immunoglobulin, Classes and subclasses of Immunoglobulins
Immunoglobulin, Structure of Immunoglobulin, Classes and subclasses of‘
Immunoglobulins , ;
function of different Immunoglobulins, Inmunoglobulin diversity. :
Physico-chemical basis of Ag- Ab interaction, Avidity, strength of binding \

between Ag and Ab and its measurement.

Unit 4 : - Immunotechmques.
Detection of Ag-Ab interaction: Precipitation, Agglutination and \
Sept | Complement fixation, Cytokines Concept of Monoclonal and polyclonal |

Antibodies, Immunization, Methods for purification of antibodies, Antibody | |
assays : Precipitation reaction in gel and solutions Double, Single, Radlal

immunoprecipitation, Agglutination reactions, Prozone effect,
Haemagglutination, Bacterial agglutination , Passive agglutination .
Coomb’s test, Complement fixation test, Immunoelectrophoresis
Immunofluoreoscence, Radioimmunoassay, ELISA.

i

Revision and
SRTMU Nanded End semester Exammatlon

Oct

Department of Biophysics Annual Teaching

12
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Dec

!\Ibv : SRTMU Nanded End séiester Examinaticﬁl
' Unit1 Unit 1: Basic Electrophysiology:

Nature of bioelectric signal, Fundamental concepts in bioelectricity &

bioelectronics, principles & utility of patch-clamp,

ELECTROCARDIOGRAPHY (ECG) Fundamental principles of
electrocardiography, Cardiac electrical field generation during activation ,
Electrocardiograph lead systems, The normal P wave, Artial repolarisation 13

,Atrio-ventricular node conduction and the PR segment, Ventricular

activation and the QRS complex , Ventricular recovery and ST-T wave U
wave ,Normal variants ,Rate and rhythm Principle, instrument design and
medical utility : EEG ,EMG ,ERG,EOG ,Visual evokedpotentials, biological |
impedance. and its significance. ‘

Jan

Feb

- Basic concepts in medical instrumentation, Basic sensors-principles,
 transducers, amplifiers, measurement of blood pressure, blood volume |

Physical aspects of medical imaging, LASER beam in biology & medicine, |
Fundamentals of laser physics, Medical lasers(Carbon Dioxide Laser, ;
Nd:YAG Laser,),Applications of Lasers in therapy and diagnosis, photo- :
thermal effects, photochemical effects, Principle, instrumental set up, I
procedure and medical utility of X-ray imaging, Xeroradiography,

: ; 15
Fluoroscopy, Computer Tomography Scan, Magnetic Resonance Imaging, |
Ultrasound in medicine-Physical properties of ultrasound (the velocity, the
frequency, intensity) Ultrasound interactions with the tissues (reflection,
diffraction, refraction, diagnostic and therapeutic ultrasound. absorption,
scattering,), Ultrasound application in medicine.safety Aspects
In-vitro & in-vivo imaging using radioisotopes, Blood volume
determinations by isotopic method, Radioiodine diagnosis & therapy in
thyroid disorders, Principle, method and applications ofRadioimmunoassay,
organ scans-thyroid, liver, brain, bone, renal imaging, cardiac imaging,PET
scan, nuclear medicine for therapy, radiopharmaceuticals-concept,
production & use.

Unit 4: Biomedipal Instrumentation 15

,blood flow, respiratory measurements, cardiac output measurements,
patient monitoring equipments, audiometers, cardiac pacemakers, surgical
diathermy, physiotherapic equipments, hemo dialysis machine, automated
drug delivery systems, ICU and Operation theater equipments , blood bank
instrumentation. ” ,

‘ March

Revision
Final Practical Examinations
SRTMU Nanded End semester E_xarnination___

April |

SRTMU Nanded End semester Examination - 7 B Envigil!atié__nl

eTpat ead

Arts,Com.& Sci.Colleas Depart Ophy ]
Bhakar Dist Nanged Digambmmcnt by i
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Digambarrao Bindu Arts, Commerce & Science College, Bhokar, Dist Nanded

Department of Biophysics

Annual Teaching Plan for 2020-2021

Workload Distribution

Nameof Teachers
* Class Mr.V.A. Jadhav CHB
Theory ~ Practical Theory Practical
B.Sc. I Sem.-I Paper-1 Paper-V Paper-I1 Paper-V
B.Sc. I Sem.-1II Paper- 111 Paper- IV
B.Sc. Il Sem.-1l1 Paper-VI Paper-X Paper-VII Paper-XI
B.Sc. II Sem.-IV Paper-VIII Paper-I1X
B.Sc. Il Sem.-V Paper-XIII Paper-XVII Paper-XI1I Paper-XVI
B.Sc¢. Il Sem.-VI | Paper-XV Paper-XIV
i ~
. ) P nineipdl, §
artment of B!OPhys“:h:k Digambarrac Bindu Arts,Com.& Sci College
) Bindu College, Bhokar, Bhokar,To.Bhokar Dist.Nancad
Dig al-mm‘;ist.Nandﬂ‘-




5¢ o DIGAMBARRAO BINDU ARTS & COMMERCE
e COLLEGE, BHOKAR DIST. NANDED

'« > ppPARTMENT OF BIOPHYSICS

Class: B.Sc. First Year

Title of the Paper & No.: Paper CCBP-I: Molecular Biophysics
Paper CCBP-III: Cellular Biophysics

Teacher: Vyankatesh A Jadhav

Expected |
Pgriods

Month | Course content

| | =
!

| June

e ————————

Admission process

, Admission process

" | Paper GCBP-: Molecular Biophysics

“Unit 1: Atomic & Molecular structure ;
- Structure of atom-Models & theories, Quantum numbers, Hunds rule , Periodic i
- table,Concept of bonding; valence of carbon; hybridizations of carbon, nitrogen & |
oxygen;molecular orbital theories, polar & non polar molecules; inductive |
Oct  effect.Secondary bonding: weak interactions, hydrogen bonding; dipole-dipole & ] 12
- dipole-induced dipole interactions; London dispersion forces.Bonds within |
!molecules-lonic, covalent, Hydrogen, Electrostatic, Van-der Waals forces,Bond?
' lengths & Bond energies , Bond angles, Structural isomerism; optical isomerism & |
o lopticalagtivity. |
| .| Unit 2 : Physico-chemical Foundations |
t ’ Biophysics of Water: Physicochemical properties of water, Molecular structure, |
| Nature of hydrophobic interactions, Water Structure. \
Nov Small-Molecule Solutes: Hydrophiles, Hydrophobes, Aqueous Environment of the |
| Cell,Acid & Bases: Acid-Base theories, Mole concept, Molarity, Molality & 1\

10

| i Normality,Ampholyte, concept of pH, measurements of pH , Henderson—

%mmmmwwmﬂmmWw&%WWW@%mm%mmMMWM

L Unit 3 Physical Foundations of Biophysics

| Thermodynamics of Biological system: First and second laws of i

thermodynamics, activation energy. Biological systems as open, non-equilibrium |

: systems,Concept of free energy, entropy, Enthalpy, Negative entropy as Significant 1
Dec |10 biologicalsystems. biological clocks. 1

' Bioenergetics: Concept of energy coupling in biological processors, structure and

 role ofmitochondria, high energy phosphate bond, Electron-transport chain,

' OxidativePhosphorylation including chemiosmotic hypothesis.

10

S

\

- Unit 4. Biomolecules as molecular alphabets of life
J an. ! Nucleic acids: Purine and Pyrimidine bases, nucleosides, nucleotides, basic | 13
| differences in structure and function®f RNA and DNA 1
| Amino acids & Proteins: Amino acid general structure & types, peptide bond, |

R S S T el

Department of Biophysics Annual Teaching plan 2020-21
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April

Viay

Structureof Proteins - primary, secondary, tertiary and quaternary, \ |
' Carbohydrates: Structure and function carbohydrate, Structure and conformation ‘
ofcellulose, amylopectin & glycogen, Chitin.
' Lipids : Definition: Types of lipids and Function.
Vitamins & hormones: Structure, classification & function.

SRTM University V‘}ihtér E)Eéminat':on-rzﬂi() - [ ‘

‘ i
e —————— _‘,__,,__T_,M_,4._.W,W,_Wr_‘#ﬁ_yg _______ !
Paper CCBP-II: Cellular Biophysics; Sem-Il | L

"Unit 1: Cell Organization i |
- Cell as the basic structural unit, Origin & organization of Prokaryotic and }
- Eukaryotic ‘!
' cell, Cell size & shape, Fine structure of Prokaryotic & Eukaryotic cell organization |
Internal architecture of cells, cell organelles, Ribosome, Polysomes, Lysosomes & |
| Peroxisomes, Connection between cell & its enyironment, Extracellular Matrix.
i
1

“Unit 2: Cell Cycle & Growth

| The Cell Cycle, Interphase-G1,5,G2,M molecular events at different cell cycle
phases. A cytoplasmic clock times, Growth Factors & Control of cell proliferation. | 10 i

| Mitosis & Cell division-Molecular mechanism, Events in mitosis, significance of

~mitosis, Meiosis & Sexual reproduction, Molecular mechanism of meiosis, |

significance of meiosis. |

" Unit 3: Cell differentiation & Interactions | |
: General characteristics of cell differentiation, cytoplasmic determinants, Molecular | L
| mechanism of cell differentiation, Connection between the cell and its environment, | |
| Glycocalyx, Extracellular Matrix, collagen, Elastin, Fibronectin, Lamin, Integrins, 1 10 L
~ Cell Junctions, Desmosomes, Gap junction, connexins, Tight Junctions, i I
| Plasmodesmata, I
- Unit 4: Basics of Cell Signaling | |
| Cell Signaling, General principle of cell signaling, Paracrine, Autocrine, Endocrine } {
&synaptic signaling, Heat Shock Proteins, G-Protein structure and role in signaling, | |
Intracellular Cyclic AMP, Role Ca++ in cell signaling, CAM Kinases, 1 10 ‘l
| (Calmodulin/Ca++ I I

" dependent protein kinases), Interaction between cyclic AMP & Catt, bacterial ‘

ncipal - .‘
Digar s,Com.& Sci.College egargiien of
okar Dist.Nanded Fgip st bmoraey Ssrmig 1
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"9¢ 0 DIGAMBARRAOQO BINDU ARTS & COMMERCE
COLLEGE, BHOKAR DIST. NANDED

. 2" pEPARTMENT OF BIOPHYSICS

Class: B.Sc. Secound Year

Title of the Paper & No.. CCBP-VII: Molecular Biology
CCBP-VIII: Physiological Biophysics

Name of the Teacher: Vyankatesh A Jadhav

| Course content
H

L s % Admission process
Sy - Admission process
\ | CCBP-VIL: Molecular Biology |
| UnitI- Introduction to cular biology (10 lectures) l
| Aug g The Central Dogma, DNA Structure and Chemistry, The Molecular Nature of ] 10
| Gemes&Organization, o AT I D
' Gene Function, Protein-DNA Interactions (prokaryote and eukaryote), DNA 1 1
Sept . Topology and the Nucleosome, Introduction to bacterial genetics. ' ‘I
- DNA Replication: The Replication Fork, Origins and Telomeres, Enzymes of DNA |
| synthesis, DNA Repair, DNA Recombination. . . . S—
- Unit 1I- Transcriptional Machinery & Processes (10 lectures) } g
- RNA Structure, RNA Types, genetic code, Eukaryotic RNA Polymerases and Their | l
'\ Oct | Promoters,General Transcription Factors and Transcription. Messenger RNA L 10
, | Processing: Splicing, Capping and Polyadenylation, Ribozymes, Activators, \ ¥
- | Inhibitors, RNA phage,Bacterial & Eukaryotic transcriptional Control. I

- Unit - I Translation Machinery & Processes (12 lectures)

| The Mechanism of Translation: Initiation, Elongation and Termination, Post

Nov 1 Translational processing, Translational Control, Posttranslational 12
modifications.Control of genetic expression: Lac and Trp operons, regulation of

| | proteinsynthesis. _

[ Unit—1V Principles Met]
3 lectures)

|
|
ology & Applications of r-DNA technology a3 \

Dec | Steps involved in r-DNA Technology, PCR,RT-PCR, Bl ot t in gTechnique, l 13
| . . , e E T o . ; | l
‘; Resiriction enzymes and its applications in medicine, agriculture, and in the f ';
...... | production of commercially important proteins. I S
'SRTM University Winter Examination-2020 __ . . |
| CCBP-VIIL: Physiological Biophysics N R —
l  Unit I- Digestive & Excretory systems(10 lectures) j 1
! | Digestive system — oesophagus, stomach and small and large intestine and liver. | !
- JAN " : ; 10 |
Process of digestion.Excretary system — structure of kidney, ureter, urinary | ;

S | bladder urethra, functions of kidney, formation of urine and its composition |

Department of Biophysics Annual Teaching plan 2020-21



‘Unit 1I- Cardivascular & Respiratory system (10 lectures) ‘ ‘
Circulatory system: Heart as a pump, cardiac cycle, Composition of blood and 1 i
lymph, blood vessels. Structure of arteries, veins and capillaries, Haemodynamic 'j
principles. | |
Respiratory system — Respiratory tract, lungs. Process of respiration. Transport and | i
exchange of oxygen and carbon dioxide in body. '

Unit 11I- Nervous system & Sence organs(15 lectures) |
Central nervous system, Peripheral nervous system, Structure of neuron, i
- Myelinated and unmyelinated nerve fibers. Action potential, Properties of nerve |
1
I
1

! fibers —excitability, conductivity, all-or none law,

March | Accommodation, adaptation, summation, refractory period, synaptic potentials,
| synaptic transmission of the impulse, neurotransmitters. Motor unit. Degeneration
~and Regeneration of neuron-brief idea.The neuromuscular junctions — structure,
L events in transmission, end-plate potential. |
' Sense organs -Physiology of Vision, audition, olfaction, taste,tactile sensation

' Unit 1V- Endocrine & Reproductive systems (10 lectures) g

 Endocrine glands — Role of hypothalamus, functions of pituitary, thyroid, adrenal | 10
 glands,Parathyroid and gonads. Reproductive Systems-Structure & physiology,
' concepts of TVF, [Ulsperm analysis

- SRTM University Winter summer -2021

April

incipal
Com.& Sci.Cellege
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DIGAMBARRAO BINDU ARTS & COMMERCE
COLLEGE, BHOKAR DIST. NANDED

" " DEPARTMENT OF BIOPHYSICS

Class: B.Sc. Third Year
Title of the Paper & No.: DSEBP-XII: Immunology

DSEBP -XIV: Radiation Biophysics
Name of the Teacher Vyankatesh A Jadhav

NNUAL TEACHING PLAN 2020- 21

Month ' Course conient

Expected
Periods

Admission process

Unit 1: - Introduction to Immunology.
Concept and principles of immune system, origin of immune system in

invertebrates and

Aug

Sept Innate immunity, Barriers of innate immunity, Anatomical,

- Vertebrates,
physiological and chemical barriers, Adaptive Immunity, active and passive

immune system. Molecules, Cells and tissues of immune system.

16

Unit 2: - Cells and Organs of the Immune System:

The lymphatic system, Haematopoiesis, Haematopoietic growth factors, Primary
A " lymphoid organs: Thymus, Bone marrow and Bursa of fabricius Secondary
lymphoid organs: Thymus, Lymphnodes, Spleen, tonsils ,Payer’s patches
‘Mucosa associated lymphoid tissues,B lymphocytes , T-lymphocytes, NK cells,

Granulocytes etc.

10

Unit 3: Antigen-Antibody & their interaction

Concepts of antigen, Antigenic determinant, Antigenicity, Immunogen and

Immunogenicity,Factors  affecting Antigenicity, =~ Exogegous  antigens,

Nov | Endogenous antigen, Alloantigen, Hapten, Carrier effect, Cross reactivity.

Immunoglobulin, Structure of Immunoglobulin, Classes and subclasses of

" Immunoglobulins, function of different Immunoglobulins, Immunoglobulin

diversity.

10

Department of Biophysics

Annual Teaching plan 2020-21



\ Dec

Jan

' Feb

March

Department of Biophysics

' between Ag and Ab and its measurement. \

. Detection of Ag-Ab interaction, Precipitation, Agglutination and

fixation, The complement system, CytokinesConcept of Monoclonal and

- Single, Radial immunoprecipitation,Agglutination reactions,

' DSEBP -XIV: Radiation Biophysics
' Unit 1: Basics of Radiation Physics
;Atomic structure models, Constituents of atomic nuclei, Isotopes,
| Isotones, Radioactivity, law of Radioactivity, General properties of alpha, beta

éRTM University Winter Examination-2020

' radiation. Radiation chemical yield and G value, Target theory, Single hit &

| Unit 3: Radiation Detection & Measurement

| reactors,

' Radiation syndrome in human beings.

jonization chamber, proportional counter, GM-counter, Scintillation Detectors. |

Unit4: - Immunotechniques.

Complement |

polyclonal ~ Antibodies, Immunization, Methods for purification of

antibodies,Antibody assays : Preciﬁitation reaction in gel and solutions Double,
Prozone effect,
Haemagglutination, Bacterial agglutination , Passive agglutination , Coomb’s

test, Complement fixation test, Immunoelectrophoresis, Radioimmunoassay,

ELISA

10

[sobars,

and gamma radiations, Radiation units: Units of measurement of radioactivity.
Curie, Becquerel. Units of exposure, Roentgen, Rad, Gray, relative biological
effectiveness, Interaction of radiation with matter; Excitation and ionization,
Photo electric effect, Compton Effect, pair production, Characteristic radiation.
Properties, Characteristics X-rays , Interaction with different biosystems,
Nonionizing radiations-UV, IR, Microwaves & Radio waves, their
characteristics, interactions & implications in bio systems.

Unit 2: Basics of Radiochemistry and Radiobiology
Radiolysis of water, Production of free radicals & their interactions, Direct and

indirect effects of

Multi hit theory, Effect

of radiation on Nucleic acids, Proteins,
system — Viruses,

Prokaryotic & Eukaryotic cells Cellular effects of radiation, somatic & genetic
effects, Inhibition of

Mitosis, survival curves, concept+of LDso, acute and chronic (whole body)
effects of radiation,

Enzymes, Action of radiation on living

Radiation sources, Tele-gamma Unit (Cobalt unit), Gamma chamber, Nuclear

gamma camera, Principles of radiation detection and measurement,
General principles of Dosimeters., Basic principle, design and utility of

15

10

10

Annual Teaching plan 2020-21




-

" Thermo-luminescent dosimeter, chemical dosimeter-Fricke, Free radical! |

. dosimeters. |

|
“Unit 4: Radiation Safety measures and Application " R |
|

|
R — I |

Natural & Man-made radiation exposures, Basic Principles of Radiation |
\

protection concept of ; 1_
Maximum permissible dose (MPD) personal and area monitoring, legal aspect ' I
April ' of radiation protection, Disposal of radioactive waste. ‘ \
' Radioisotopes in biology, Medicine(Therapy & diagnosis),Agriculture, Plant l
' breeding. Soil plant relationship & plant physiology. Biological applications of i |
: radioisotope, Radio-labeling & Tracer techniques, Food irradiation, radiation i 10 1
 sterilization of medical product. Autoradiography-Principle procedure and ‘ |

- Application of autoradiography ;
= _Application of autoradiogfersy — g
‘ SRTM University summer -2022 N T 45 1|
L |

dincipal
 Arts Com. 8 Sei.Bollege
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Digambarrao Bindu Arts, Commerce & Science College, Bhokar, Dist Nanded

Annual Teaching Plan for 2021-2022
Department of Biophysics
Workload Distribution

Nameof Teachers
Class Mr.V.A. Jadhav CHB
Theory Practical Theory Practical -

B.Sc. I Sem.-I Paper-I Paper-V Paper-I1 Paper-V
B.Sc. I Sem.-11 Paper- 111 Paper- [V
B.Sc. II Sem.-III Paper-VI Paper-X Paper-VII Paper-XI
B.Sc. Il Sem.-IV | Paper-VIII Paper-IX
B.Sc. Il Sem.-V Paper-XIII “Paper-XVII | Paper-XII Paper-X V1
B.Sc. Il Sem.-VI | Paper-XV Paper-XIV

princigal College

2y Arts,Com.& Scl.
h ﬁarﬂisl.i\kmded
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e DIGAMBARRAO BINDU ARTS & COMMERCE
COLLEGE, BHOKAR DIST. NANDED

..’ DEPARTMENT OF BIOPHYSICS

Class: B.Sc. Third Year
Title of the Paper & No.: Paper DSEBP -IX: Radiation Biophysics
Paper DSEBP -XII: Medical Biophysics
Vyankatesh A Jadhav

Name of the Teacher:

Expected

Month = Course content :
Periods

|
| - J
|
|

; Unit I: Basics of Radiation Biophysics
Atomic structure models, Constituents of atomic nuclei, [sotopes, Isobars, [sotones,
Sept | Radioactivity, law of Radioactivity, General properties of alpha, beta and gamma
' radiations, |
Radiation measurement units, Interaction of radiation with matter: Excitation and
ionization, |
Photo electric effect, Compton Effect, pair production. Non-ionizing radiations-UV,
IR, ; |
- Microwaves & Radio waves, their characteristics, interactions & implications in bio
Systems. |
Unit 2: Basics of Radiochemistry

|

‘ | 10
- Radiolysis of water, Production of free radicals and their interactions, Direct and !
!
|

Oct.

indirect effects -

- of radiation. Radiation chemical yield and G value, Target theory, Single hit &
~Multi hit theory,

Effect of radiation on Nucleic acids, Proteins, Enzymes.

 Unit 3: Basics of Radiobiology

 Action of radiation on Ii ving system — Viruses, Prokaryotic & Eukaryotic cells
- Cellular effects of |
“radiation, somatic & genetic effects, Inhibition of Mitosis, survival curves, concept

Nov ol LDS50, 10
acute and chronic (whole body) effects of radiation, Radiation syndrome in human :
. beings. | [
- Radiation Detection & Measurement |
‘ Unit 4: Radioisotopes in biology, 5
Dec  Basic Principles of Radiation protection, Maximum permissible dose (MPD). 10

| Applications in S B ——

o4  Medicine (Therapy & diagnosis), Agriculture & plant physiology, Biological

Department of Biophysics Annual Teaching plan 2021-22



applications of ' ——— |
radioisotope: Radio-labeling & Tracer techniques, Food irradiation, radiation

sterilization of
- medical product. Autoradiography - Principle procedure and Application of |
" autoradiography. |
Feb | SRTM University Winter Examination-2021 45
Paper DSEBP -XII: Medical Biophysics Sem-VI I
| |
'~ Unit 1: Basic Electrophysiology: |
- Nature of bioelectric signal, Fundamental concepts in bioelectricity &
 bioelectronics, principles ‘
& utility of patch-clamp, ELECTROCARDIOGRAPHY (ECG) Fundamental ’
principles of ‘
March  electrocardiography., Electrocardiograph lead systems, The normal P wave and the 15
QRS !
~complex, Ventricular recovery and ST-T wave U wave, Normal variants, Rate and
- rhythm
Principle, instrument design and medical utility of EEG, EMG, ERG, EOG, Visual
- evoked |
 potentials, biological impedance and its significance. | .
" Unit 2: Medical Imaging: - ‘ B
- Physical aspects of medical imaging, Fundamentals of LASER, Applications of .
' Lasers in therapy 10
~and diagnosis, Basic Principle: X-ray imaging, Xeroradiography, CT Scan, MRI,
- Ultrasound in | i
Epi - medicinal application and therapeutic safety. 3
- Unit 3: Nuclear Medicine
-~ In-vitro & in-vivo imaging using radioisotopes, isotopic method, Organ scans:
thyroid, liver, 3
 brain, bone, renal imaging and cardiac imaging. Radioimmunoassay: Principle, - 10 ‘
~method and ; 1
- applications. Nuclear medicine in therapy and Radiopharmaceuticals. |
Unit 4: Biomedical Instrumentation f
- Basic concepts in medical instrumentation, Basic sensors-principles, transducers,
amplifiers,
Measurement of blood pressure, blood volume, blood flow, respiratory | '
May measurements, cardiac | 10 |
- Output measurements, patient monitoring equipments, audiometers, cardiac | |
' pacemakers, ‘
~ physiotherapy equipments, hemodialysis machine, ICU and Operation theatre |
- equipments, bloodbank instrumentation. - - ! ]
i H i _ | '
Jun SRTM University summer -2022 45
\M/
e e College Department of Biophysics
A el Digambarrao Bindu College, Bhokar,

Dist. Nanded.
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DIGAMBARRAO BINDU ARTS & COMMERCE

COLLEGE, BHOKAR DIST. NANDED

DEPARTMENT OF BIOPHYSICS

Class: B.Sc. Secound Year
Title of the Paper & No.: CCBP-VII: Molecular Biology

CCBP-VIII: Physiological Biophysics

. Expected

Month Course content 3 :
 Periods
June
July |
- Aug  Admission process
| | Unit I - Introduction to Molecular biology (10 lectures)
' Sept  The Central Dogma, DNA Structure and Chemistry, The Molecular Nature of 10
| Genes & Organization,
Gene Function, Protein-DNA Interactions (prokaryote and eukaryote) DNA
Oct TOpo]ogy and the Nucleosome, Introduction to bacterial genetics. |
- DNA Replication: The Replication Fork, Origins and Telomeres, Enzymes of DNA
synthesis, DNA Repair, DNA Recombination. I
Umt II- Transcnptlonal Machmery & Processes (10 Iectures) \
' RNA Structure, RNA Types, genetic code, Eukaryotic RNA Polymerases and Their
Nov  Promoters,General Transcription Factors and Transcription. Messenger RNA i 10
- Processing: Splicing, Capping and Polyadenylation, Ribozymes, Activators,
Inhibitors, RNA phage,Bacterial & Eukaryotic transcriptional Control. |
Unit — III Translation Machinery & Processes (12 lectures)
The Mechanism of Translation: Initiation, Elongation and Termination, Post
Dec T1 anslational processing, Translational Control, Posttranslational 12
" modifications.Control of genetic expression: Lac and Trp operons, regulation of
| protein synthesis.
Unit- IV Principles Methodology & Applications of r-DNA technology (13
lectures)
. Jan | Steps involved in r-DNA Technology, PCR,RT-PCR, Bl ot t in gTechnique, 13
5  Restriction enzymes and its applications in medicine, agriculture, and in the
| _ ______i__pr(w)gUCUO]l of commercially important proteins. -
. Feb  SRTM University Winter Examination-2021 :
 CCBP-VIII: Physiological Biophysics
Unit I- Digestive & Excretory systems(10 lectures) 3
Digestive system — oesophagus, stomach and small and large intestine and liver.
March 10
- Process of digestion. Excretary system — structure of kidney, ureter, urinary |
bladder urethra, functions of kidney, formation of urine and its composition _J
; .Unit II- Cardivascular & Respiratory system (10 lectures) | 10 |
- April Clrculatory system: Heart as a pump, cardiac cycle, Composition of blood and |
1 - ]ymph blood vessels. Structure of arteries, veins and capillaries, Haemodynamic ‘

Department of Biophysics

principles.

-
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- Unit ITI- Nervous system & Sence organs(15 lectures) ! |

Central nervous system, Peripheral nervous system, Structure of neuron, 15
Myelinated and unmyelinated nerve fibers. Action potential, Properties of nerve
fibers —excitability, conductivity, all-or none law,
- Accommodation, adaptation, summation, refractory period, synaptic potentials,
synaptic transmission of the impulse, neurotransmitters. Motor unit. Degeneration
and Regeneration of neuron-brief idea. The neuromuscular junctions — structure, i
events in transmission, end-plate potential. ! '
- Sense organs -Physiology of Vision, audition, olfaction, taste,tactile sensation 7
- Unit IV- Endocrine & Reproductive systems (10 lectures) ! i
Endocrine glands — Role of hypothalamus, functions of pituitary, thyroid, adrenal 10

may - glands,Parathyroid and gonads. Reproductive Systems-Structure & physiology, ' |
concepts of IVF, IULsperm analysis | -

Jun | SRTM University Winter summer -2022 ! |

% ~eBe !
g Department of Biopiysics
= fﬁﬁﬂ‘f}?"% Bt Eallnan . _ Rindu Colleve: Bhok:
dinamharrad Bindu Arts, Gam b sELe ot D1gaﬂmarrauc‘n.8"n;}g.’.j :—-j”:e - Bhokar,

13151, Nanaee

7. 7o.Bhokar Disi.Nanged )

Department of Biophysics Annual Teaching plan 2021-22



DIGAMBARRAO BINDU ARTS & COMMERCE
COLLEGE, BHOKAR DIST. NANDED

"

DEPARTMENT OF BIOPHYSICS

e

Class: B.Sc. First Year -

Title of the Paper & No.: Paper CCBP-I: Molecular Biophysics
Paper CCBP-III: Cellular Biophysics

Na »f the Teacher: Vyankatesh A Jadhav

Expected

Month 'Coumecmnem !

| ) Periods
June
July

Aug Admission process
Sept Adm:ss:on process
- Paper CCBPI Molecular Blophysws

Umt 1: Atomic & Molecular structure
‘ ' Structure of atom-Models & theories, Quantum numbers, Hunds rule , Periodic
table,Concept of bonding; valence of carbon; hybridizations of carbon, nitrogen &
oxygen;molecular orbital theories, polar & non polar molecules; inductive
Oct | effect.Secondary bonding: weak interactions, hydrogen bonding; dipole-dipole & 12
- dipole-induced dipole interactions; London dispersion forces.Bonds within
- molecules-Ionic, covalent, Hydrogen Electrostatic, Van-der Waals forces,Bond
' lengths & Bond energies , Bond angles, Structural i isomerism; optical isomerism &
optical activity. . ” -
Unit 2 : Physico- -chemical Foundations
- Biophysics of Water: Physicochemical properties of water, Molecular structure,
Nature of hydrophobic interactions, Water Structure.
Nov Small-Molecule Solutes: Hydrophiles, Hydrophobes, Aqueous Environment of the 10
Cell,Acid & Bases: Acid-Base theories, Mole concept, Molarity, Molality &
Normality,Ampholyte, concept of pH, measurements of pH , Henderson—
Hasselbatch equation Titration curve & pK values, numerical problems

- Unit 3 : Physical Foundations of Biophysics

Thermodynamics of Biological syStem: First and second laws of

- thermodynamics, activation energy. Biological systems as open, non-equilibrium

- systems,Concept of free energy, entropy, Enthalpy, Negative entropy as Significant
Dec  to biologicalsystems. biological clocks. 10
Bioenergetics: Concept of energy coupling in biological processors, structure and
role ofmitochondria, high energy phosphate bond, Electron-transport chain,
OxidativePhosphorylation including chemiosmotic hypothesis.

Unit 4. Biomolecules as molecular alphabets of life

Nucleic acids: Purine and Pyrimidine bases, nucleosides, nucleotides, basic i 13
- differences in structure and function of RNA and DNA
~Amino acids & Proteins: Amino acid general structure & types, peptide bond, L

Department of Biophysics . Annual Teaching plan 2021-22
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Feb

March

April

May

Jun

- Carbohydrates: Structure and function carbohydrate, Structure and conformation

Lipids : Definition: Types of lipids and Function.
Vitamins & hormones: Structure, classification & function.

_ Paper CCBP-lli: Cellular Biophysics; Sem-I|

Structureof Proteins - primary, secoﬁdary, tertiary and quaternary, |

ofcellulose, amylopectin & glycogen, Chitin. i ;

SRTM University Winter Examination-2021

- Cell as the basic structural unit, Origin & organization of Prokaryotic and

- Eukaryotic 15

' cell, Cell size & shape, Fine structure of Prokaryotic & Eukaryotic cell organization | :

 Internal architecture of cells, cell organelles, Ribosome, Polysomes, Lysosomes & | !
|

' Peroxisomes, Connection between cell & its environment, Extracellular Matrix.

............................................. i = :

“Unit 2: Cell Cycle & Growth |

| The Cell Cycle, Interphase-G1,S,G2,M molecular events at different cell cycle

phases, A cytoplasmic clock times, Growth Factors & Control of cell proliferation. | 10
Mitosis & Cell division-Molecular mechanism, Events in mitosis, significance of

. mitosis, Meiosis & Sexual reproduction, Molecular mechanism of meiosis,
~significance of meiosis. i

Unit 3: Cell differentiation & Interactions

- General characteristics of cell differentiation. cytoplasmic determinants, Molecular

- mechanism of cell differentiation, Connection between the cell and its environment,
- Glycocalyx, Extracellular Matrix, collagen, Elastin, Fibronectin, Lamin, Integrins,

10

Cell Junctions, Desmosomes, Gap junction, connexins, Tight Junctions,

- Plasmodesmata. 7
~Unit 4: Basics of Cell Signaling

~ Cell Signaling, General principle of cell signaling, Paracrine, Autocrine, Endocrine !
- &synaptic signaling, Heat Shock Proteins, G-Protein structure and role in signaling, |
~Intracellular Cyclic AMP, Role Ca++in cell signaling, CAM Kinases, ; 10
. (Calmodulin/Ca++

- dependent protein kinases), Interaction between cyclic AMP & Ca++, bacterial
. chemotaxis.

ifcigal

Principai , Departinent of Biophysics
nd Avde 'y [ .
ol ?”‘L? Sc‘I.Col!BfJ‘. Digambarrao Bindu Coilege, Bhokar,
kar Dist.Nanded Dist. Nanded

Department of Biophysics Annual Teaching plan 2021-22



