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FIRST YEAR_ SEMESTER.I

Courue
Type

HPW CRTDITS

F nvironmental Science/Computer Skills AECC-I 2 2

English CC-1A 1 4

Second Language 4 4

BC13,l/
BC134 P

Chemistry of Biomolecules DSC-IA 4T+2P=6 4+1=5

Optional 2 4T+2P=6 4+1:5

DSC.3A :lT+2P=6 4+1:5

TOTAL 28 25

SENIESTER.II

Environmental Science/Computer Skills AECC-2 2 2

English CC-18 4 4

Second Language CC-2B 4 4

BC234t
BC23,l P

Chemistry of Proteins, Nucleic acids
and Bioenergetics

DSC-IB 4T+2P=6 4+1=5

Optional 2 DSC-2B 4T+2P=6 4+1=5

DSC-3B 4T+2P:6 4+1:5
28 7{

SECOND YEAR _SEMESTER-III
English CC-1C
Second Language CC-2C

8C334/
8C334 P

EtrzymoloSr' and
Metabolism of Carbohydrates and
Lipids

DSC-IC ,lT+2P=6 4+1=5

Optional 2 DSC-2C 4T+2P:6 4+1=5

Optional 3 DSC-3C 4T+2P=6 4+l:5
SEC I 2

Basics in Biochemical calculations
ard Biostatistics

SEC 2
,'

2

TOTAL 28 25
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Course Code Course title

CC-24

DSC-2,{

Optional 3

Optional 3

TOTAL

3

Communicative Skills
sE33{



SEMESTER.IV

English CC-1D 3

Second Language CC-2D 3

BC431t
BC434 P

Biochemical techniques and
Metabolism of Amino acids and
Nucleotides

DSC-1D 4T+2P=6

Optional 2 DSC-2D 4+1:5
DSC-3D 4T+2P=6 4+1=5

Universal Human Values SEC-3 2 2

sE13d Clinical Laborato Dia ostics SEC.4 2

TOTAL 2u 25

THIRD YEAR -SEMESTER-V
English CC-1E 3 3

CC.2E 3 3

BC534/
BC531P

BC534A/
BC534A P

A. Physiolo$/and Clinical
Biochemistry

(or)
B. Microbiotogy, Genetics and rDNA
techno

DSE-IE ,lT+2P=6 4+l=5

nal 2 DSE-2E 4T+2P=6 4+1=5

onal 3 DSE-3E 41+2P=6 4+1=5

cE534 Biochemi and P slo GE ilT I
TOTAL 28

SEN{I]STER-VI
ish

Second L CC-2F 3

8C634/
8C634 P

BC634A/
BC634A P

A. Molecular Biology and
Immunolory

(or)

B. Cell Biolo

DSE-1F 4T+2P=6 ,l+1=5

onal 2 DSE-2F 4T+2P=6 4+l=5

onal 3 DSE-3F 4T+2P=6 4+l=5

BC63{_O
BC634 PW

Optional Paper Theory -
Biochemistry in health and Disease /
Pro ect Work

I

TOTAL 28 '){

TOTAL CREDITS 150
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4T+2P:6

Optional 3
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25
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PPW: 4
NO.OF CREDITS: ,l

COURSE OBJECTIVE: To familiarize the students with various endocrine glands and their

secretions and to understand significance ofclinical biochemistry in health and disease.
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OF SCIENCE, HUMANITIES & COMMERCE

Sainikpuri, Secunderabad - 50009,1

Reaccredited with 'A' grade by NAAC
Autonomous College - Affiliated to Osmania University

Department of Biochemistry& Nutrition
(Academic year 2025-26)

T NIT.\\ ISE COT RSE OBJECTIVES:

COblTo understand the haditional practices of health and to explain the physiology ofheart beat,

muscle conlraclion. nervous system and r ision.

COb2To discuss the organization and functions ofthe endocrine system.

COb3 To discuss the relationship of clinical biochemistry in health and disease.

COb4 To explain the stiuctwe oforgans and their function tests.

Unit I| -Traditiotral Indisr systems ofHealth & Human Physiologr lshrs

Folk and classical streams ofmedical knowledge in India, folk and tribal medicine, home remedies

and primary health care. 2 hrs

dyurveda: Scope and va ety oftreatments in ayuveda. Eight clinical specialities ofayurveda.

Siddha: Pulse diagnosis, Varma treatment, Herbo-mineral formulations, concept of health and

disease, preventive medicine. thr
Yoga: Health benefits of Asanas, Praneyama and Meditation. Application of yoga as therapy in the

modem world. thr
Digestion and absorption ofcarbohydrates, lipids and proteins. 2hrs

Hemoglobin and transport ofgases in blood (oxygen and CO2). lhr
Heart - stucture ofthe heart, cardiac cycle, cardiac factors controlling blood pressure. 2hrs

Physiology ofvision - pigments and visual cycle. lhr
Muscle - kinds of muscles, structure of myofibril, organization of contractile proteins and

mechaaism ofmuscle contraction. 3 hrs

Nervous system - structure of neuron, resting potential, action potential, propagation of nerve

impulse, synapse, synaptic transmission, excitatory and inhibitory neurohansmitters. 2 hrs

I
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Unit II: - Endocrinolosr' 15 hrs

Organization ofendocrine system. Classification ofhormones. 2hrs
Mechanism of hormonal action - signal transduction pathways for adrenaline, glucocorticoids andinsulin. 2hls
Outlines of chemistry, physiological role and disorders ofpituitary and hypothalamic hormones.

3hrs
Outlines ofchemistry, physiological role and disorders ofpancreatic hormones. 2hrs
Outlines ofchemistry, physiological role and disorders ofthyroid and parathyroid
hormones. 2hrs
Outlines of chemistry, physiological role and disorders ofhormones ofgonads and placenta.

lhr
Outlines ofchemisty, physiological role and disorders ofadrenalhormones. 2hrs
Introduction of gastrointestinal hormones. lhr

Unit III: - Clinical Biochemistry l5hrs

Plasma proteins in health and disease. 3hrs
Composition ofblood and coagulation ofblood. 3hrs
Disorders ofblood coagulation (haemophilia). Types ofanaemias, Haemoglobinopathies-sickle cell
anaemia and thalassemia. 3hrs
Disorders of carbohydrate metabolism - hypoglycaemia, hyperglycaemia, glycosuria, renal
threshold value. Diabetes mellitus - classification, glucose tolerance test (GTT), diabetic
ketoacidosis. 3hrs
Disorders oflipid metabolism- plasma lipoproteins, lipoproteinemia, fatty liver
hypercholesterolemia, atherosclerosis. 3hrs

Unit IVr Organs and Functional tests

Structure and functions ofthe liver. Liver diseases -jaundice, hepatitis, cinhosis. 2lrs
Liver function tests- conjugated and total bilirubin in serum, albumin: globulin ratio, hippuric acid
and bromosulphthalein tests. Serum enzymes in liver diseases- SCPT, GGT and alkaline
phosphatase. 2hrs
Kidneys - structure ofnephron, urine formation, normal and abnormal constituents ofurine. 2hrs
Biological buffers. Role ofkidneys in maintaining acid-base and electrollte balance in the
body. 2hrs
Renal fi.nction tests - creatinine and urea clearance tests, phenol red test. lhr
Biochemical tests for the diagnosis ofheafl diseases - HDL/LDL cholesterol, SGOT, LDH, CK. C-
.eactive protein, cardiac troponins. 2hrs
Bmin function tests- EEG 2hrs
GI tract test-Endoscop, 2hrs

REFERENCES:
l. Textbook of Biochemistry and Human Biology, Talwar, c.P. and Srivastava. L.M., Printice Hall oftndia.
2. Human Physiology- Chatterjee. C.C, Medical Allied Agency.
3. Textbook of Medical Physiolo&v Gu)aon. A.c and Hall. J.E., Saunders.
4. William's Textbook of Endocrinology- Larsen, R.P. Korenberg, H. N. Melmed, S, and Polensky, K.S. Saunders.
5. Mammalian Biochemistry- White, A. Handler, P. and Smith, E. L. Mccraw Hill.
6. Tietz Fundamentals ofClinical Chemistry, Burtis, A. A and Ashwood, E.R. Saunders- ImprlSElsevier Pub
7. Textbook ofB iochemistry with Clinical Correlalions- Devlin. I M., Wil
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8. Mahadevan, B, Bhat Vinayak Rajat, Nagendra Pavana R. N. (2022), "lntroduction lo lndian Knowledge System:

Conc€pts and Applications", PHI Learning Private LTD, D€lhi.

Dharampal Classics Series, Rashronhana Sahirya, Bengaluru, 2021.
I 0. M. D. Srinivas, The methodology of Indian sciences as expounded in the disciptines of -lgl,a/a, Vvakaruna, Gonita

and Jyotisa, ir, K. Gopinath and Shailaja D. Sharma (eds), The Conputation l4ede: Explorations in lndic
Computationol ThinLing,lndian Institute ofSci€nce, Bengaluru, 2022 (in press)

11. Bas, A. K (1997). History ofTechnology in Ind;a, vol I, lndian National Science Academy, New Delhi S

COURSE OUTCOMES:

At the end ofthe course students will be able to:

BC534.CO1 Implemert tmditional methods for a healthy life and well-being and relate physiology

ofhean beat, muscle contraction, nervous system and vision.

BC534.CO2 Compare the secretion and functions ofvarious endocrine glands

Bcs34.Co3corclate the relationship ofclinical biochemistry in health and disease.

BC534.CO4 To relate the structure oforgans and the associated function tests.
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OF SCIENCE, HUMANITIES & COMMERCI
Sainikpuri, Secunderabad - 500094
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PROGRAM NAME: BCNDC (BIOCHEMISTRY, NUTRITION & DIETETICS, CHEMISTRY)

COURSE NAME: PHYSIOLOGYAND CLTNICAL BTOCHEMISTRy

PAPER CODE: BC53,IP
YEAR.ISEMESTER: III/V

PPW: 2

NO.OF CREDITS: I

COURSE OBJECTIVES

CObl To leam and practice yoga.

COb2To analyze various biochemical patameters in blood and urine samples

l. Pmctical session on Yoga- Asanas and pranayama

2. Estimation ofhemoglobin in blood.Total count - RBC and WBC. Differential count,
3. Urine analysis for abnormal constituents Iike albumin, sugars and ketone bodies.
4. Estimatiofl of urinary creatinine.

5. Estimation ofblood urea.

6. Estimation ofserum total cholesterol.

7. Estimation ofSGOT, SGPT

8. Detemination of glycosylated hemoglobin.

9. Determination ofblood glucose by POD/ COD method.

10. Determination ofserum lipid profile.

REFERtrNCES:
l. Practical Clinical Biochemistry- Varley, H. CBS Publishers.
2. Practical Clinical Biochemistry- N4ethods and lnrerpretationn Ranjna Chawla- Ja)?ee.
3. Manipallvlanual ofClinical Biochemistry-Shivande Naik, B- Jaypee Brother medical Publications, New Delhi.
4. Laboratory manual in practicalbiochemistry- T. N Pattabhiraman
5. Lab manual in Biochemistry, Immunology and Bioa€chnology-Ani Nigam and Archana Alyagari- Tata Mccraw -
HillNew Delhi.
6. Experimental Biochemistry: A Student Companion- Sashidhar Rao, B and Deshpande, V. IK lnremarional (P) LTD
Pub.

COURSE OUTCOMES:
At the end ofthe course students will be able to:
BC534P.COI implement the kno\rledge ofyoga in daily life.

BC534P.CO2 distinguish the different types ofbiological samples used and tests done for various
biochemical investigations
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BHAVAN'S \'IVEKANANDA COLLEGE
OF SCIENCE, HUMANITIES & COMMERCE

Sainikpuri, Securderabad _ 500094
Reaccredited with .A' grade by NAAC

Autolomous College - Affiliated to Osmatria University
Department of Biochemistry& Nutrition

(Academic year 2025_26)

PROGRAM NAME: BCNDC (BIOCHEMISTRY, NUTRITIoN & DIETETICS, CHEMISTRY)

COURSE NAME: MICROBIOLOGY, GENETICS AND TDNA Tf,CHNoLoGY

PAPER CODE: BC534A
YEAIUSf MESTERT III/V

Mu - physical and chemical.

Head, cigmislrY & Nrrtiili'n

Bhavan 's Vivekananda

PPW: 4
NO.OF CREDITS: 4

COURStr OBJECTIVE: To discuss the characteristic features of bacteria and viruses, to make
understand basics of Mendelian and non-Mendelian inheritance and tools, techniques and
applications of rDNA technology.

UNIT-WISE COURSE OBJECTIVf, S:

CObl To describe the isolation, cultivation and identification ofbacteria and viruscs.
COb2 To discuss the concepts ofMendelian, Non-Mendelian inheritance.
COb3 To explain the tools and techniques in rDNA technology.
COb4 To discuss the p nciple of PCR, blotting methods and applicarions of rDNA technology

Unit I: - Microbiolory
Classification ofmicroorganisms - prokaryotic and eukaryotic microorganisms.
Isolation and cultivation ofbacteria. Selective and enriched media.
Bacterial groMh curve and kinetics ofgrowth.
Batch, continuous and synchronous cultures.
Gram's staining: Gram positive & Gram-negative bacteria, motility & sporulation.
Structue and composition of viruses.
Isolation and cultivation of bacterial plaques.
Lytic and lysogenic life cycle of1, phage.
Life cycle ofTMV and Retro virus (HIV).

Unit II: - Genetics
Basic concepts ofMendelian inheritance (Mendel,s work, Monohybrid & Dihybrid
Non-Mendelian inheritancet Extra chromosomal inheritance (paramecium).
Matemal inleritance (Coiling in snails).
Importance ofmeiosis in heredity.

15 hrs
Itr
2hrs
thr
2hs
2hrs
thl
2hrs
2hrs
2hrs

Sex linked inheritance. X- linked recessive inheritance (color blindness)
Polygenic inheritance (Introduction to quantitative tmits)
Mutations: spontaneous/i nduced, forward/reverse, transitior/transversion, Silent, mi
nonsense& Frame shift mutatlons

15 hrs
crcss)21rs

2tt
thr
Itr
2hrs
2ht

ssense,

3hls
2ht
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Unit III: - Recombinant DNA technologrJ l5hrs
Outlines ofcloning strategies. thr
DNA sequencing- Ma,yam Gilbert and Sanger's methods. 3hrs
Tools of r-DNA technology: Enzymes- Restriction endonucleases, ligase, phosphatases, reverse
transc ptase, polynucleotide kinases, terminal transferase nucleases-Sl and RNase H. 3hs
Restriction mapping. lhr
Cloning vectors - Plasmids, Ti plasmids, Cosmids, )' phages, shuttle & expression vectors.3hrs
Host- E. coli, Saccharomycescerevisiae, Agrobacterium tumifaciens. 2hrs
Construction ofcDNA and genomic libraries. 2hrs

Unit IV: -Recombinatrt DNA technology-Il 15 hrs
Isolation and sequencing ofcloned genes - colony hybridization, nucleic acid hybridization.2hrs
Hybrid released translation (HRT) and hybrid arested and released translation (HART) using
reporter genes [P- galactosidase. green fluorescent proteins (GFP). 3hls
Polymerase chain reaction- Principle and applications. 2hr
Outlines ofblotting techniques-Southem, No(hem and westem. 2hrs
Applications of gene cloning- production ofinsulin and human growth hormone. 2lt
Production ofBt cotton and edible vaccines. 2hrs
Introduction to Bioinformatics- definitions ofproteomics and genomics. Gene bank, NCBI,
DDBJ, Swissprot, PDB. Sequence alignments- BLAST and FASTA. 2hrs

REFf,RENCf,S:
l. Microbiology- Prescott., Harley P & Klein. D. A. Mccraw -Hitl.
2. Microbiology' Pelczar Jr., M.J., Chan. E and Krieg. N. R, Tata Mccraw-Hill.
3. Principles ofGene Manipulation- An Introduction lo GE- Old, R.V. and Primrose, S. B. Blackwell Sci Pub.

4.lnstantNotes Bioinformatics-west head el al ViVa Books (P) Ltd.
5. Introduction to Bioinformalics- Attwood T.K and Parry-Smilh, D. J. Pearson Education.

6. Principles ofGeneric= Snuslad and Simmons
7. Principles ofG€netics- Anthony J.F. Grifiiths, Jefferey H. Miller, David. T. Suzuki, Richard L. Lewontin, william.
M. Gelbart. w.H. Freeman.
8. Concepts ofGenetics- william S. Klug and Michael R. Cummings.

COURSE OUTCOMEST

At the eDd ofthe course students will be able to:

BC534A,CO1 Apply suitable methods in cultivation, identification and characterization of
microorganisms.
BC534A.CO2 Relate the signifiaance ofheredity and va ation and link with genetic diseases.

BC534A.CO3 Apply the basic knowledge oftools and techniques in gene cloning experiments.

BC534A.CO4 Implement the various rDNA methods in production ofbiotechnological products

s
Head, mS, hemisli'y & l.lijiqr

Bhavan's kananda Collegu,

Sut*kPuri, Sso$irdsrnbad'50Q094.

24

HEAD
of Biochemistry

Universi
Osl

ty Coltege ol!- e' rce

iania Universlty



@ouiii'uii
BHAVAN'S VIVIKANANDA COLLEGE
OF SCIENCE, HUMANITIES & COMMERCE

Sainikpuri, Secutrderabad _ 500094
Reaccredited $ith .A, grade by NAAC

Autonomous College - Alfiliated to Osmania University
Department of Biochemistry& Nutrition

(Academic year 2025-26)

PROGRAM NAME: BCNDC (BIOCHf,MISTRY, NUTRITIoN & DIETf,TICS, CHEMISTRY)

COURSE NAME: MICROBIOLOGY, GENETICS AND TDNA TEcHNoLoGY

PAPER CODE: BC53,IAP
YEARYSEMESTER: IIIiV

PPW:2
\O.OF CREDITS: I

COURSE OBJECTIVES

COblTooutline the methods of sterilization, isolation, growth curve a.d morphology of bacterial
culfures.
COb2 To explain the inheritance of traits using monohybrid and dihybrid crosses, proteins
sequence alignment.

l. Preparation of culture media and sterilization methods.

2. Isolation ofpure cultures: (i) Streak plate method. (ii) Serial dilution method

3. Gram staining.

4. Motility ofbacteria by hanging drcp method.

5. Bacterial growth curve.

6. Problems in monohybrid crosses.

7. Problems in dihybrid crosses.

8. Sequence alignments ofinsulintssA with other proteios using BLAST and FASTA.

9. Restriction Digestion- ), DNA with any two restriction en4lmes.

REFERENCES:
l. Biotechnology: A Laboratory Project in Motecutar Biolo$/- Thiel, Bjssen and Lyons. Tara Mccraw- Hilt.
2. Methods in Biotechnology,Hans-peter Schmaud€r. Taylo;& Francis.
3. Laboratory Experiments in Microbiology- Copal Reddy, M. Reddy, M.N. Sai Gopal D. V.R and Mallaiah, K.V
4. Practical Microbiology- Dubey, R.C and Maheshwari D.K.S Chand & Co.

HearW.h&,
Bhavafit q.4,ieirr

COURSf, OUTCOMES:
At the end ofthe course students will be able to
BC534AP,COI isolate, categorize and identiry specific bacteria by using approp ate bacterial
culturing methods.

BC53{AP.CO2 apply the knowledge of Me[del's laws to understand iDheritance pattems,able to
use BLAST and FASTA for protein sequence comparison in ects and research
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BHAVAN'S VIVEK-ANANDA COLLEGE
OF SCIENCE, HUMANITIES & COMMERCE

Sainikpuri, Secunderabad - 500094

Reaccredit€d with 'A' grade by NAAC
Autonomous Colleg€ - Affiliated to Osmtnia University

Department of Biochemistry& Nutrition
(Academic Year 2025-26)

COURSE NAMEI BIOCHEMISTRY AND PHYSIOLOGY

PAPER CODEr GE534
YEAR./SEMESTER: llIN

PPW: ,l
NO.OF CREDITST 4

couRsE oBJECTIVE: To familiarize studenrs with various biomolecules, their metabolism and

to understand physiology and significance ofendocrine hormones.

UNIT-WISE COURSE OBJECTIVES:

CObl To identify and learn various biomolecules.

COb2 To explain the significance ofmetabolism ofbiomolecules.

COb3To explain the physiology ofheart beat, muscle contBction, newous system and vision

COb4To discuss the organization and functions ofthe endocrine system

Unit-I: Biomolecules

Water properties, pH and buffers.

Carbohydrates-classification (mono, di, oligo and poly), properties and importance'

Amino acids-classification, properties and importance. Structure ofproteins'

Lipids- classification, properties and importance.

Nucleic acids-purines, pyrimidines, nucleosides, nucleotides Structue and types ofDNA

and denaturation.

Enzymes- classification, factors affecting enzyme activity, clinically important enzymes

(SGOT, SGPT, LDH and CPK).

Vitamins (fat soluble and water soluble) and Trace elements'

Unit It: - Metabolism

lnbom errors of amino acid metabolism

Carbohydrate metabolism- glycolysis and TCA cycle

Ctuconeogenesis and glycogen metabolism

Lipid metabolism-o-oxidation of fatty acids'

Role ofketone bodies in health and disease.

Disorders associated with nucleic acid metabolism'

Liver tunction tests (Bilirubin, GGT, SGPT)

Kidney function test (Serum Creatinine' Urea)

2hrs

2hrs

2hls
2hrs

and RNA
3hrs
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Obesity, hypertension and diabetes mellitus

Utrit III: -Physiolory

Physiology of digestion.

Physiology ofvision.
Physiology ofmuscle.

Physiology ofnerve and mechanism ofnerve impulse transmission'

Composition ofblood and blood coagulation

Structue ofhead and cardiac cycle.

Factorc controlling blood pressure.

Unit IV: -Endocrinologr

Introduction to €ndocrinology and organization of endocrine system'

Hormones of hypothalamus.

Hormones of pituitary.

Homones ofthyroid and clinical relevance.

Hormones ofpancreas and clinical relevance.

Hormones of adrenal gland.

Hormones of gonads.

COURSE OUTCOMES:

At the end ofthe course students will be able to

GE534.CO4 ComPare the secretion and functions ofvarious endocrine glands

REFERENCES:
I l.ehninser. PrinciD les of B ioch€m istry, David L Nelson' Michael M Cox Publisher; w H ' Freeman

i. ei";h;ili"y, + 'rairion- 
Donald v;er. Judirh c voer' - Publisher John wilev & son\'

i. p.i""ipi"."iill""t","istry:GeneralAspects'Smilh,E'L',Hrll'RLLehman'IR'Letkowitz'RJ'Handler'
P., and White, A. Mccraw' HiU.

4. Textbook of Biochemistry and Human Biology_ Talwar, G'P' and Srivastava L M 
' 

Printice Hall oflndia'

2hls

15hrs

2hrs

2hrs

3hds

2hrs

2hrs

2hrs

2trs

l5hrs

2hrs

2hrs

3hrs

2hrs

2hrs

2hrs

2trs

GE534.COlDifferentiate the various biomolecules with respect to structure and function'

GE534.CO2 Correlate the metabolism ofbiomolecules and disorders associated with them'

GE534.CO3 Relate physiology ofheart beat, muscle contraction' nervous system and vision'
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BHAVAN'S VIVEKANANDA COLLEGE
OF SCIENCE, HUMANITIES & COMMERCE

Sainikpuri, Secunderabad - 500094
Reaccredited with 'A' grade by NAAC

Autonomous College - Affiliatcd to Osmania Uniyersity
Department of Biochemistry& Nutrition

(Academic year 2025-26)

PROGRAM NAME:BCNDC (BIOCHEMISTRY, NUTRITION & DItrTETICS, CHEMISTRY)

COURSE NAME: MOLECULAR BIOLOGY AND IMMUNOLOCY

PAPER CODE: BC634
YEARI/Sf, Mf, STER: III,/Tr'I

PPW}I
NO.OF CRf DITS: ,l

COURSE OBJECTIVE: To describe various events involved in replication, rranscriprion,
translation and regulation ofgene expression and to familiarize the students with the significance of
immune system and immunodiagnostics.

UNIT-WISE COURSE OBJECTIVES:
CObl To discuss the mechanism ofDNA replication in prokaryotes.
COb2 To understand the process oftranscription, translation and regulation ofgene expression
COb3 To discuss the componeflts ofthe immune system and its functions.
COb4 To explain the methods of immunodiagnostics and understand about vaccines.

Unit l: - DNA Replicatioo l5hrs

Organization ofgenome in prokaryotes and eukaryotes. 2hrs
Nature and structure ofthe gene. thr
DNA replication- models ofreplication, Meselson-Stahl's experimental proof for semi-comervative
model. 2hrs
Replication in Prokaryotes- DNA polymerases I, II and III ofE co li, 2ltrs
Helicase, topoisomerases, primase, ligase. 2hls
Bidirectional replication model, Okazaki fragments. lhr
Leading and lagging strand ofDNA synthesis. 2hrs
Replication in Eukaryotes. 2hrs
Inhibitors ofDNA replication. lhr

Unit II: -Transcription and Translation 15 hrs
Transc ption- RNA sylthesis, RNA polymerases ofprokaryotes and Eukaryotes. 2hrs
Promoters, Initiation, Elongation, Termination - rho dependent and rho independent. 2hrs
Transc ptional events in eukaryotic m-RNA synthesis. lhr
Post-transcdptional modifications ofeukaryotic m-RNA. Inlibitors ofRNA synthesis 2hrs
Genetic code. Deciphering ofgenetic code. Nirenberg's and Khorana's experiments. 2hrs
Wobble hypothesis, degeneracy ofgenetic code. thr
Protein synthesis- Activation of amino acids (aminoacyl IRNA synthetases). Ribosome structue

Initiation, elongation and termination ofprotein s

lhr
slational modifications and

2hrsInhibitoN ofprotein synthesis.

P,
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Regulation ofprokaryotic gene expression- lnduction and repression. Lac operon. 2hrs

Urit III:- Immunology

Organization of immune system

Organs and cells of immune system.

Innate and acquired immunity.
Cell mediated & humoral immunity
Activation of T& B - cells.

Classification and stucture of immunoglobulins. Structure oflgc.
Epitopes / antigenic determinants. Concept of haptens. Adjuvants.

Theories of antibody formation- clonal selection theory.

Monoclonal antibodies and their applications.

l5hrs

lhr
thr
2hrs

thr
2hrs

2hrs

2hrs

2hrs

2hrs

3hrs

thr
2hr
thr
thr
lhr
2hrs

1br

3hrs

Unit IV; -Immunotechnolos/ lshrs

Antigen-antibody reactions Jntroduction, Agglutination, immunoprecipitation, immunodiffusion.

Blood group antigens.

Immunodiagnostics-RIA, ELISA.
Vaccines and their classification.
Traditional vaccines-live and attenuated, toxoids.

Modem vaccines - recombinant and peptide vaccine

Outlines of hypersensitivity reactions

Autoimmune diseases.

Fundamentals of graft rejection and MHC proteins.

REFERENCES:
t. Molecular biologv- Freifelder. D. Naroasa Pub. House.

2. Genes VIll- Lewin. B, Oxford University Press.

3. Molecular Cell Biology- Lodish, H., Berk, A., Matsudaira, P., Kaiser, C.A., Krieger, M. Sco( M.P., Zipursky, S.L.

and Samell, Freeman & Co.
4. Lehninger Principles ofBiochemistry, David L. Nelson, Michael M. Cox Publisher: W.H. Freeman

5. Molecular Biology ofCell- Albens, B. Bray, D. Lewis, J. Raff, M. Robens, K and Waison, J. D. Garland Publishing.

6. Biochemistry,4th Edition- Donald Voet, Judith G. vo€t. - PublisherJohn Wiley & Sons.

7. Immunology- Tizard,l. R. Thomson Press.

8. Kuby Immunology- Kindt. T.J., Goldsby. R.A and Osbome. 8.A., Freeman & Co

9. Roifi's Essential Irnmunology- Roitt. I.M and D€lves. P. J., Blackweu Science.

10. Immune System- Parham., Carland Publishing.

COURSE OUTCOMES:
At the end ofthe course students will be able to

BC634,CO1 Relate the importance ofproteins involved in replication in maintaidng its fidelity.
BC634,CO2 Correlate the significance of genetic material to the synthesis of normal proteins and

also appreciate the adaptability ofmicroorganisms to the changed ervironment.
BC634,CO3 Compare the basic mechanisms and functional interplay of innate and adaptive
immunity.
BC63,I.CO4 Relate to the basic immunological principl

-C,

liead,

Bhavan's
E?ffikDuri , Secundsrabad 29

es involved in clinical and applied science



@sriiltilii
BHAVAN'S VIVEKANANDA COLLEGE
OF SCIENCE, HUMANITIES & COMMERCE

Sainikpuri, Secunderabad - 500094

Reaccredited with 'A' grade by NAAC
Autonomous Coll€ge - Affiliated to Osmania University

Department of Biochemistry& Nutrition
(Academic Year 2025-26)

PROGRAM NAME: BCNDC (BIOCHEMISTRY, NUTRITION & DIETETICS' CHEMISTRY)

COURSE NAME: MOLECULAR BIOLOGY AND IMMUNOLOGY

PAPER CODE: BC634P
YEAR/SEMESTERT III/VI

PPW: 2

NO.OF CREDITS: I

COURSE OBJECTIVES

CObl To explain the isolation of DNA and check its purity, quantitative analysis of nucleic acids

and demonstrate agarose gel eleclrophoresis

Eotzfo fumtiuir" thJ students- with various immunodiagnostic tests done in the clinical

laborato es.

1. Isolation of DNA from onion/liver/coconut elrdospeIm'

i. O"i"t inution ofpu ty ofnucleic acids by UV-Vis spectrophotometric method'

3 . Estimation of DNA by diphenylamine method'

4. Estimatiol ofRNA by orcinol method.

5. Estimation of DNA and RNA by Spectrophotometric method'

i. lg*;.. g"t 
"t""oophoresis 

ofDNA and visualization by methylene blue staining'

7. Ditermination of blood group and Rh typing

8. Visualization of antigen antibody reactions by immune diffusion methods'

9. Detemination of TSH bY ELISA.
10. Detemimtion of Ag-Ab specificity by Dot-blot method'

REFERENCES:
i. f-p.rlr*""i gi""h..istryr A Student Companion-shashidhar Rao' B and Deshpande' V IK Intemational (P) LTD

Pub.

:. Sioch"micall4ethods- Sadasivam, S and Mani€kam, A' New Age lnlernationalPublishers

:. e" irn"ar"i"" . p*"tical Biochemistry-Plummer, D T' Tala Mccraw Hill ...
i. i"i"a*i".y p.""if""iel"chemistrv (ed) Sawhnev, S K Randhir Singh'Narosa Publications Ho se'

5. Laboratory Manual in Biochemistry_ Jayaraman, J Wiley Eastem'

i. i"u.""rh r, ei""h".istry, Immunology and liiotechn;logy-Ani Nigam and Archana Alvagari- TataMccraw-

Hill New Delhi.

COURSE OUTCOMES:

At the end of the coulse students will be able to

BC634P.COl apply the various isolation melhods and compare and analyse nucleic acids

quantitatively to work in molecular biology/diagnostic labs/ bioterch

4P.CO2 use and interpret the results ofdifferent types ofi

Heaf rll.rmistry & Nutritio"

C cllege,ekananda
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@sriilitni
BHAVAN'S VIVEKANANDA COLLEGE
OF SCIENCE, HUMANITIES & COMMERCE

Sainikpuri, Secunderabad - 500094
Reaccredited with 'A' grade by NAAC

Autonomous College - Affiliated to Osmania University
Department of Biochemistry& Nutrition

(Academic year 2025-26)

PROGRAM NAME: BCNDC (BIOCHEMISTRY' NUTRITION & DIETETICS' CHEMISTRY)

COURSE NAME: CELL BIOLOGY AND BIOTECHNOLOGY

PAPER CODE; BC634A
YEARJSEMESTER: III/VI

PPW: ,l
NO.OF CREDITS: 4

COURSE OBJECTIVE: To describe the structure, function, culturing and maintenance ofcells
and to introduce various bioinfomatics tool for data analysis.

UNIT.WISE COURSE OBJECTIVES:

lshrs
3hrs

2hrs
2lts
3hrs
3hrs

Unit II: Bioinformatics
Introduction to Bioinfomatics.
Biological databases.

Concept of DNA and protein sequence alignment and their importanca

Dot mat x analysis.

Scoring schemes and substitution mat ces.

Principles of multiple alignments.

Phylogenetic analysis.

15hrs
2ks
3hrs
2hrs
2hls
2hrs
2hrs
2hrs

15hrs
lhr
2hrs
2hrs
21rs

Unit I: - Cell Biolory
Composition & functions of cell organelles.
C),toskeleton- Microfi laments, Microtubules & lntermediate filament.

Extracellular matrix.
Structure of chromosomes. Milosis and meiosis.

Cell cycle and cell death.

Types ofcancer, morphological changes oftissue and causative agents

Unit III: Biotechrolos/-I
lnhoduction to bioreactor.
Downstream processing.
Animal cell culture methods. media, establishment and maintenance ofcell culture'

s ofnormal and transformed cellC

Head i,rfili:lrV I rr,,,.rl|^

Bhavan T

&hileud, Setuiderrlar "5,iii..

CObl To discuss the structure and functions ofsub cellular organelles.

COb2 To explain the various bioinformatics tools and different analysis methods

COb3 To describe the different culture media, maintenance and characterize type of cell generated.

COb4To understand the applications of biotechnology, drug designing and corcept of
nanotechnology.

31
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Stem cells and tissue regeneration.
Plant cell cultures, callus cultue and protoplast fusion.
Biosensors -Principles artd applications.

2hs
3hrs
3hrs

Unit IV: Biotechtrolory-Il 15hrs
Bioremediation. 2hrs
Biogas and biofuel production. 2h$
Production ofhigh value therapeutics- Insulin and tissue plasminoge[ activator and intederons.

3hrs

Genetically modified plants and animals and their applications. 3hls

Methods ofDrug design and delivery. 3hrs

Introduction to Nano biotechnology& its applications. 2hrs

REFERENCES:
l. Molecular Biotechnology- GIick, B.R and Pastemak. J.J.ASM Press.

2. Principles ofcene Manipulation- An Introduclion to GE Old, R.V. and Primrose, S. B. Blackwell SciPub.
3. A Texlbook of B iotechnology- Dubey, R.C.S Chand & Co.
4. Gene Biotechnology- Jogd and. Himalaya Pub House.

5.lnstanlNotes Bioinformatics-westhead e/ al,viva Books (P) Ltd.
6. Introduction to Bioinformatics- Attwood T. K and Parry-Smith, D. J. Pearson Education.
7. lfltroduction to Bioinformatica Lesk, A. M. Oxford University Press.

8. Cell Biology- Fundamentals and applications' Gupta and Jangir, Agrobio publishers.
9. Cell and li;lecular Biology- E.o.P. De Robertis;nd E.M.F.be R;bertislr, Lippincott williams and wilkins- VIII$
Ednion
10. Cell Biology- S.C. Rastogi, New age intemational publishers.

COURSE OUTCOMES:

At the end ofthe course students will be able to

BC634A.CO1 Relate the structure and function ofa normal to an abnormal cell.

BC634A,CO2 Ret eve, analyse and apply va ous bioinformatics tools in ir .ti/ico studies.

BC634A.CO3 Apply the knowledge in culturing, maintenance ofcell cultures in research.

BC634A,CO4 Apply the concept of trarcgenesis and drug designing in production of
pharmacological products.

J
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@sriwun
BHAVAN'S VIVEKANANDA COLLEGF],
OF SCIENCE, HUMANITIES & COMMERCE

Sainikpuri, Secunderabad - 50009,1
Reaccredited with 'A' grade by NAAC

Autonomous College - Afliliated to Osmania University
Department of Biochemistry& Nutrition

(Academic year 2025-26)

PROGRAM NAME: BCNDC (BIOCHEMISTRY, NUTRITIoN & DIf,TtrTICs, CHf,MISTRY)

COURSE NAME: CELL BIOLOGY AND BIOTECHNOLOGY

PAPER CODE: BC63{AP
YEAR/SEMESTER: III/Vl

PPW: 2

NO.OF CREDITSi I

COURSE OBJECTIVES
CObl To explain about pule culturing methods and identification of bacteria by Gram stainirg and
also to discuss karyot)?ing.
COb2 To familiarize the students about databases, pairwise and multiple sequence alignment with
phylogenetic tree coNtruction.

I . Preparation of culture media and sterilization methods.
2. Isolation ofpure cultues: (i) Streak plate method. (ii) Serial dilution method
3. Gmm staining.
4. Introduction to mitosis & study ofmitotic chromosomes.
5. lntroduction to meiosis & study ofmeiotic chromosomes.
6. Identification of Ban bodies from buccal cavity.
7. Karyotyping of Human chromosomes.
8. Bioinformatics- T)?es of Databases.
9. Pairwise alignment BLAST and CLUSTAL-W
10. Phylogenetic tee construction.

REFERENCES:
l. lntroductory Practical Biochemistry (ed) Sawhney. S. K. Randhir Singh-Narosa publications House.
2. Experimental Biochemistry-A student companion-B€edusashidhar Rao and Vijay Deshpande.
3. An Introduction to Practical Biochemistry-Plummer. D.T. Tata Mccraw-Hill.
4. Modem Genetic Analysis Anthony JF Grifiiths, William M Gelban, Jeftey H Miller and Richard C
Lewonlin. Pub. W. H. Freeman.
5. Principles ofGenetics by Eldon John Gardner, Michael J. Simmons, D. P€ter Snustad; John Wiley.

COURSE OUTCOMES:
At the end ofthe course students will be able to:
BC634AP.CO1 isolate and screen the microorganisms from various samples and analyze the

position of chromosomes during cell division and karyotyping of human chromosomes helps them
in g€netics lab.

BC63,IAP.C02 compare the sequences ofdifferent organ s to detemine their evolutionary
relationship using bioinfomatics tools
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BHAVAN'S VIVEKANANDA COLLEGE
OF SCIENCE, HUMANITIES & COMMERCE

Sainikpuri, Secunderabad - 500094
Reaccredited with 'A' grade by NAAC

Autonomous College - Affiliated to Osma[ia University
Department of Biochemistry& Nutrition

(Academic year 2025-26)

PROGRAM NAME: BCNDC (BIOCHEMISTRY, NUTRITION & DIETtrTICS, CHEMISTRY)

COURSE NAME: BIOCHEMISTRY IN HEALTH AI.ID DISEASE

@sriuririi

PAPER CODD: BC634,O
YEAR/SEMUSTERT IIL{/I

Amino acid metabolism
Phenylketonuria, Alkaptonuria
Carbohydrate metabolism

Galactosemia, Pentosuria

Nucleic acid metabolism

Gout, LeschNyhan Syndrome

Lipid metabolism

Gaucher's disease, Tay-Sach's disease

Unit II: - Genetic disorders

Introduction to genetic diseases

Chromosomal disorders - Down's syndrome, Tumer syndrome
Hemoglobinopathies, Sickle cell anaemia
Thalassemia

Genetic counselling
Prenatal diagnosis
Gene therapy

PPW: 4
NO.OF CREDITS}I

COURSE OBJECTIVES: To familiarize the students about the metabolic, genetic and the
molecular basis of cancer.

UNIT-WISE COURSE OBJECTIVES:
CObl To understand the metabolism ofbiomolecules and its related metabolic disorders.
COb2 To explain the causes, diagnosis and therapies about the abnormalities ofgenetic disorders.
COb3To leam the collection and composition ofvarious biological samples and thefu examination
COb4 To understand the causative agents, genes, biomarkers, mechanism and therapies ofcancer.

Unit I: - M€tabolic disorders l5hrs

2hrs

2hrs
2hrs

2hrs

2hrs

Unit III: -Clinical Diagnosis
Sample collection and presgrvation

Exgminalion of biological samples:

Heao, *.;l fl42+. s',. : 
^ 
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blood, sputum and CSF

lhr

l5hrs

thr
Shrs

2hrs

2hrs

2hrs

2hrs

3hrs

2hrs

2hrs
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Urine analysis: physical, chemical and microscopic
Reference values and their establishment
Clinical informatics
Laboratory automation

Quality assurance

Unit IV: - Molecular basis ofCancer

Chemical carcinogens
Fundamental featues of carcinogenesis
Oncogenes, Tumor suppressor genes causing cancer
Tumor biomarkers in body fluids
Mechanism of carcinogenesis
New therapies in cancer
Epigenetic mechanism in cancer

REFEREN.CES

2hrs
2hr
2his
2hs
2hrs

l5hrs

2hrs

2hrs

2hrs
2hrs

3hrs

2hrs

2hrs

l. Textbook ofBiochemistry and Human Biology- Talwar, C.p. and Srivastava. L.M., printice Hall oflndia.
2. Review ofMedical Physiology- Ganong. Mccraw Hill_
3. Human Physiology- Chatterjee. C. C, Medical AItied Agency.
4- Textbook ofMedical Physiology cu)4on. A.C and HaI. J.8.. Saunders.
5. Tietz Fundamentals ofClinical Chemistry- Bunis, A.A and Ashwood, E.R. Saunders- Imprint Elsevier pub
6TerlbookofBiorhemislrlsilhClinicalConetalion!-Dertin.T.M..\\,te)-Liss.
7. Biochemisn). 46 Edirion- Donald Voel. Judith C. Voel. - pubti.her John wrtey & Son\.
8. Harpeis illustrated Biochemistry

COURSE OUTCOMES:

At the end ofthe course students will be able to:

BC634_O.COl Analyze the underlying biochemical defect in various metabolic diseases.
BC634_O.CO2 Relate the chromosomal abnormalities with different genetic disorders,
BC634_O.CO3Relate the various biological samples with respect to their examination and
reference values.

8C634_O.CO4Analyze and find possible therapies at molecular level to treat cancer.

J.
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BHAVAN'S VIVEKANANDA COLLEGE
OF SCIENCE, HUMANITIES & COMMERCE

Sainikpuri, Secunderabad - 500094
Reaccredited with 'A' grade by NAAC

Autonomous College - Affiliated to Osmania University

Department of Biochemistry& Nutrition
(Academic year 2025-26)

PROGRAM NAMEI BCNDC (BIOCHEMISTRY, NUTRITION & DIETETICS, CHI]MISTRY)

CHOICE BASED CREDIT SYSTEM (CBCS syllabus)

COURSE NAME: PROJTCT woRK

@oHetirii

PAPER CODE: BC634_PW
YEARJSEMESTER: IIIAr'I

PPWi 4
NO.OF CREDITS: 4

COURSE OBJECTIVES
CObl: To select a research topic and execute the plarned work using corect methodology
COb2: To organize the completed work in the form ofproject dissenation and submit.

1. Project work will involve experimental worlddata collection and it has to be completed in

the stipulated time by the student.

2. Students will be asked their choice for Project work at the beginning ofSemester Vl and all

formalities oftopic and mentor selection will be completed. Project work will be offered as

per the expenise and infrastructural facilities available in the department.

3. Project work may be allotted to students as individual or as gtoup prcject (not exceeding5

students per group).

4. The completed work and compiled data would be presented in the folm of results and

submitted in the form ofa dissertatior/project report.

5. Final evaluation of the project work will be through a panel consisting of intemal and

extemal examiners.

6. Guidelines provided for execution and evaluation ofproject work would be strictly adhered.

7. The grading would be based on evaluation of punctuality, experimental work, record

keeping, academic inputs, data presentation, interpretation etc.

Heat,ffi) rmislry & Nutrition
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Basic concept! of Project plsDDinS

a) Selection of Ptoject topic and defining objectives

b) Planning of methodVapproaches

GuideliDes for Project writi[g
Title of the Prcject, Name of the Student & Supcrvisor

Declaration by the Student & Supervisor

Objectives of the project

Intoduction & Review ofLiteratue

Methodology

Results and Discussion

Conclusion

References

Course Outcomes

At the end ofthe course. students will be able to

8C634_Pr .COl: Plan and execule a
8C634_PW.CO2: develop analltical
DreseDtation skills-

c0^r.'.*:n
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project effectively in the stipulated time.
skills, statistical data handling skills, paper writing and oral

Department ci r,- -q^-r<1ry

UniversitY College
Osmania Universtl,
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