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Month
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days

Academic Organizer (2017-18)

B.Sc Riochcmistry, Scmester-I
Paper I, Biomolccules_l

Lecturer: D lli I

Unil Name ofthc lopic

Unit I Biomoleculcs I Syllabus dictation and discussion. lntroduction to biomo lecules

1

Julr Unir I

August

li

Origin of lile anJ introduction to molecules of life
prokaryotes. Struclure and function of eukaryotic

Biological structures and metabolic processes ln
balance in the body. Water as a biological sol

' Strucru.. and classification of
cell. Metabolic energy sources

cell.Acid-base and electrollte
vent and its role in biological

processes. pH. Buffers, Henderson- Hasselbalch equation

Amino acids and p€ptides, classification and structures. StereochemistryUnit

nU

Unit lll

curve of glycine and pr(., values. Unusual amino acids. Essential and non-

essential ;ino acids. Peptide bond nature, Types of conformations Peptide

bond nature, Types of conformations. Biologically active peptides and

polypeptides.

Chemical reactions of amino acids duc 10 carbox)-l and amino groups. Titration

Carbohl"d rates Classification. monosaccharides' D and L designation' open chain

and cyclic structures, epimers and anomers, mutarotation Reactions of
carboh due to lunctional LI s-h drcx aldeh e and ketonedrates

r)-L; 19
,i,tt t lt7

substances.

Lipirls classification, saturated and unsaturated latty acids Structure and

properties of fats and oils- Acid value. saponification and iodine values' rancidity'

beneral properties and structures of phospholipids and sphingolipids Cholesterol-

structure and properties- l ypes and functions of lipoproteins'

unir lll

Unit IV

sucrosearh idesI drtan (lohrndlruc mpoSdC
toselnfll )lo 1r sacc trh dlnt rchT (mal tose. ).lact

arideshstorn undh n L^ct poa8eh idcs paltrS po
wace[]ac r!te al(in ycann u ln.starch s -i"

gc(
ub ooddanidsaotc gro pI'tnc g pns.Oul ycogl pcharidespo vsac

September
l5

for fluidity and dynamic properties ofmembranes'

danit IOlland Comples posomeycrs(jrt fP pid cgregalp frontentaflE pertitalrl xpethc IundameI propb andI metTthatc tecturc
October
lt



Academic Organizer (20t7-18)

B.Sc Biochemistry, Semester-ll
PaPer Il

Biomolecules-II

Lcc(urer l ).ltrr ir n i

Nlonth and

\o ol-

teaching
da)s

Name ofthe topic

November
l4

December
t5

Januar!
l3

L nit

Llnil Il

Llnit I Nucleic Acids: Nature of nucleic acids, Structure of Purines, pyrimidines.

nuclcosides. nucleotides. Stability and formation of phosphodiester linkages

Effect of acids, alkali and nucleases on D\A and R\A ExPeriments sho*ing

DNA as store of genetic information. Stucture of Nucleic acids - Watson-Crick

DNA double helix. structure'TYPes ol DNA/RN

DNA/RNA. Palindromes, mirror repeats, hairp in and cruciform Introduction to

circular DNA, suPer coiling. Helix to random coil transition. Denatumtion and

renaturation of nucleic acids. HYPerchrom

sl ilicance. Rcassociation kinetic cot curves and their si illcance.

Unit I Additional lirnctions ofnucleotides as energy carrlers, as components ofenzymc

A- Structural variations of

ic effect. Tm values and their

cofactors.
i"r.,"irr'.fu.rit.u,;on based on solubilil) shape and functions Determination of

I,L,".'r.,i -rp"tri,on oI Proteins' ceneral propenies oI proteins Denaturation

"rj r"*ririon'.f proleins' Denaturalion and renaturation of proleins Structural

orranizalion of proteins- prlmary struclure' secondary slructure teniar) and

or?,"r""riit..trl". ttemoglobin and mloglobin stralegies ofprotein sequenctng

Unit II
Unit lll

ltrrces stabilizing the structure of Proteins.

Bioenergeticsl: Energ! transformations in the living system

Enthalpy, entroPY and Gibb 's free energy. Reduction potentials Free energy

i

.onceDt. exergonic and endergonic reactlons'

;:;'h I;";;;.";;il;;s ore otnrP in biorosical svstem rnorsanic

;;:.il;1;;to'il" troup Phosphate group transfer porential substrate level

ptrospnorylition. C)'tochrome strucrure and tlpes'

Februar;_
l8

Un

I(.

Bioenergetics Il"tj['ri*ii"i"^ia"t.rt: Definition enzymes inrol\ed- oxidases' dehldrogena:es

and oxv[enases Redo\ reactions'

i];;li'il;;;i;t,;chondria ttectron transpon chain and carriers involved'

t'n"nzrme. an,l proteins as eleclron carriers'
'*;'iiiil;il;;;luiion it'"o'i"' oro*ioati\e phosphorvlation- Mitchell s

chemiosmotic theory, F" Fr- ATPase'

ffii;iioH;;#;i;f crrain ana oxiaative phosphorvlation' uncouple,''

ilrrnution ofr"u"tir" oxygen species and their disposal through enzymat'c

reactlons.

- !t-1 lth

l-

1



Academic ()rganizer
(201?-18)

B.SC II YEAR(CBCS)

Semester IlIi Biochemistry paper III: Enzymolos/ & Metabolism and carbohydrates & lipids

Name ofthe lccturer: S.Vanitha

Introduction to enzymes, difference between chemical and bio logical

catalyst, active site, enzyme specilicity, definitions of holoenzyme,

cofactor, coenzyme, apoenzyme, enzyme units, fundamentals of enzyme

assay, factors affecting enzyme activity, MM equation, Line weaver Burke

lot. si nificance of Km and Vmax

July
l6

( I extra)

August
l7

September
II

( I extra)

Unit I

Enzymes

Unit II
Enzyme
catal sts

Unit lll
Lipid

metabolism

Unit lll
Lipid

metabolism

October
2

Biosynthesis & regutation of cholesterol

A-til 'l,l/
rcll l*

Name ofthe topicMonth & no
ofteaching

days

Unit

unit I

Enzymes
June

t2

Erzyme inhibition- reversible & irreversible. competitive, non competitive.

uncompetitive.
Mechanism of enzyme action- covalent, electrostatic, metal ion and acid

base catalysis, allosterim and co operativity, covalent modification,

zymogens, catalytic antibodies, isoenzyme, multienzyme complex.

lJnit lll
Carbohydrale
Melabolism

Unit IV
Lipid

metabolism

and catabolism, glycolysis energy, fate of
pyruvate- fbrmation of lactate, ethanol, Pasteur effect, TCA cycle- energy

and regulation, amphipathic role, gluconeogenesis, glycogen metabolism-

synthesis and degradation, HMP pathway and its significance.

Photosynthesis- light and dark reactions, C4 pathway.

Catabolism of fatty acids (p-oxidation), with cven & odd chain

Ketogenesis, d?rov., synthesis of fatty acids, elongation in microsomes &
mitochondria, synthesis & degradation of TAG, lecithin and cholestcrol.

Role ofLDL, HDL, VLDL and chylomicrons in body.

Concepts ol anabolism



Acade ic Organizer
(2017-lE)

B.SC II YEAR ( CBCS)

Semester IVr Biochemislry paper IV: Biochemical Techniques & Metabolism of Amino acids

!nd Nucleotides
Name ofthe lecturer: S.Vanitha

Monlh & no

ol teachinB

Unit

s

November
I3

(2 extra)

December
1.1

( I cxtra)

January

l4
( I extra)

Icbruary
l2

(3 extra)

Name ofthe topic

&decarboxylation, urea cycle and its regulation, metabolism of glycine.

serine, aspartic acid, methionine, phenyl alanine and leucine, biosynthesis

ofcreatine, nitrogen cycle and biological nitrogen fixation, inborn errors of
aromatic and branched thain amino acids.

Ceneral reactions of amino acids- transamination, deamination

Unit I

Metabolism of
amino acids

Unit ll
Metabolism of

nucleotides

Metabolism and regulation of purines & pyrimidines (,/erovo and salvage

pathway), ATCase, ribonucleotide reductase, thymidylate synthase & its

significance, biosynlhesis of heme. Degradation of heme and porphyrins.

Unit lll
Biochemical
techniques I

Methods of tissue homogenization, centrifugalion- differential, density

gradient and ulkacentritirgation, principle and applications of paper, TLC,
gel flltration, ion exchange, aflnity chromatograPhy, peptide sequencing.

Principle and applications of paper, agarose and S

isoelectric focusing, principle and aPplication of colorimeter &
spectrophotometer, introduction to fluorimeter, tracer techniques: half -
life, p & l eminers, application ofisotopes in biology.

DS PAGE. Principlc ol'

Unit lv
Biochemical
techniques ll

Lt -1^)rl/
l)nl)

dar



Lecturer: D ant

Unit

Junc Unit I EndocrinologY

IO

Academic Org|nizcr (2017-18)

B.Sc Biochemistry, Semester-v
PaPer - V

Physiotogy and Clinical Biochemistry

Name ofthe topic

Organization of endocrine system Classillcation of hormones

alamic, thyroid and parathyroid, gonads' placental and

ll

Mechanism of hormonal action - signal transduction pathways lbr adrenalin,

glucocorticoids and ins

ofpituitary and hYPoth

adrenal hormones.

ulin. Oullines ol chemistrY, physiological role and disordcrs

Pancreatic hormone and Cl hormones

Physiology Digestion and absorPtion of carbohYdrates, lipids and Proteins

Composition of blood. Hemoglobin and transport of gases in blood (oxYgen and

of the hea( cardiac cYcle, card iac l'actors controlling blood

lu lr Unit
Unit
II

Unit

Unit
III

Unit
Iu

Unit

pressure. Muscle inds of muscles, structure of myofibril, organization ofCOr). Heart structure
k

impulse, synapse, synaptic transmission, excitatory

contractilc Proteins and mechanism of muscle contraction Nervous system

structure of neuron, resting potcntial, action potential, propagation of nerve

and inhibitory

August

IO

Septemb€r
l0

neurotransmltterS.
Ph)siolog) of vision Pigments and visual cycle

Clinical Biochemistry Plasma proteins in heal th and disease. Coagulation of

blood. Disorders of blood coagulation (haemop

Haemo globinopathies-sickle cell anemla and thalassemias
hilia). Types of anemias,

Disorders oi carbohYdrate metabo

Disorders of lipid metabo lism- p lasnra lipoproteins, liPoProte inemias, fatty liver

Liver diseases - jaundice. hepatitis. cirrhosis

hvnercholesterolemia. atherosclerosis

li,Ail; Fr;;il;;ii".i" s,,r"t,," uno functions or the liver' Liver function

Ir,T i"* 
"n.vrn". 

in liver diseases- SGPT' GGT and ALP Kidneys - structure

;;;;; ,;i"; i"-alion. normal and abnormal constiruenl s of urine'

ilJkil;i" #i;;. R;i" oi uan"vt in maintaining acid-base and electrolvte

;;i;:;;; ;;; ;;v. Renal function tests - creatinine and urea cleararce tests'

;;;;i; ;;. siochemicat tests for the diagnosis of heart diseases - HDL/LDL

ii,.i"""ir. i6or, LoH. cK. c-reaclive prolein' cardiac troponins

lism

d)a ldt
BlLtt')

da

Month and

No of
teaching

October

-1



Academic organizer
(2017-18)

B.SC III YEAR ( NonCBCS)

Semester Vi Biochemistry paper VI: Microbiology, genetics and rDNA technology

Namc ofthe lecturer: S.Vanitha

July
t2

(l extra)

August
ll

(l exlra)

June
7

(l extra)

October
2

t)-.1^M
lt lblrr

Month & no

ofteaching
days

Unit Name of the topic

Unit ll
Genetics

Genetics: Basic concepts of mendelian inheritance, Mendel's work.

monohybrid & dihybrid cross. Non mendelian inheritance : extra

chromosomal inheritance, matemal inheritance, imPortance of meiosis in

heredit . sex linked inheritance xlinked recessive inheritance

Unit II
Geneiics

Unit III
rDNA

technology I

Polygenic inheritance (lntroduction to quantitative traits). Mutations: types

& mutagens.

Outlines ofcloning strategies, DNA sequencing, tools ofrDNA technology-

enzymes, cloning vectors. restriction mapping, construction of CDNA &
ic libraries

unit Ill
rDNA

technology I

Unit lll
rDNA

technology II

Host cells- E.coli, Agtobacteriu tumefaciens

lsolation & sequencing of cloned 8enes,-colony & nucleic acid

hybridization, HRT,HART,PCR- princiPles & applications, outlines ol'
blotting techniques-northern, southem, westem, applications of rDNA
technology-production of insulin, growth hormone, edible vaccines, Bt
cotton. Introduction to bioinformatics, sequence alignment

Septembcr
9

(l extra)
Unil I

Microbiology

Classification of microorganism, isolation & cultivation of bacteria.

selective & enriched media. bacterial groMh curve and its kinetics, batch,

continuous & synchronous culture, gram's staining, motility, sporulation.

Str ud I !tion & t I f bactetu re c mpos ri rusesl u ll on o

ue

Unit I

Microbiology
L}1ic & lysogenic life cycle of). phage

life cvcle of TMV.HIV.



Academic 0rganizer
(2017-18)

B.SC III YEAR (Non- CBCS)

Semester VI: Biochemistry papcr VlIl Molecular Biology

Name of the lecturer: S.Vanitha

Month & no

ofteaching

Novemb€r
q

(l exlra)

December
l0

(2 extra)

January
ll

(1 extra)

February
l0

(l extra)

Name ofthe topicI lnil

rSan f NDme oMode lsn dn gcfzation cukaryoto rokaryoticp
uclurestr I aN a1 andmen gencs n Stahandtl M perrc on.p

somerase pflhcat Sasercases.o f Nt) pn repz)m g)
L)I N licat& onaltonnl ontrall onn rep& oaIND po

lia en tsI okazakithe bid rect on model,anslr sd&ead tn

Unit I
Replication

Inhibitors of DNA replication.

Introduction to transcription, cenral dogma, initiation, elongation &
termination of transcription, RNA polymerase of prokaryotes and

promoters, RNA pol I,li & IIl, eukaryotic transcription. Processing of
ml{NA, s licin ln & tailin Inhibitors oftranscri

unit I

Replication

lon
Llnit Il

l ranscri

Nirenberg's and Khorana experiment, structure of IRNA & ribosomes'

Activation of amino acids aminoacyl IRNA synthetases lnitiation'

elongation & termination of translation, post translational modifications-

Glycosylation & phosphorylation, signal hypothesis, inhibitors of
translation.

io translation, genetic code. Deciphering genetic code-Intrcduction

Protein
synthesis

Unit III

Operon co

repression,
repressor,
Detlnition
expansion.

y!!.1

bocataaclat note1l operonn N ve and gu
-qat

posrpt.
lr I'roDualrab oscuatten atlon operonT peronrp

lal n inneuEo reguGalactose karyotic geperon
deflT leotnucNl) ethm repeatof ylatp geneticsRegulation of

gene

expression

l-l n il lV

d h' 'blt
lltt l!i



Academic Organizer (2017-18)

B.Sc Iliochcmistry, Semester_vl
PaPer \rIll

lmmunology and Nutrition

Lecturer: D.Ra anl

December

January
t2

ntl

Nutrition: Introduction to nutrition. CV and RDA va lues of clifferent foods,

balanced diet. SDA. complele and incomplete proteins, BV ofprotcins. EFA. PEM

and PCM, obesity and meiabolic disorders Shelflife and nutritive value of foods

Immunology: Organizat ion of immune sYstem, Organi and cells of immune

svstem lnnate and acquired immunity Cell mediated & humoral immunity,

activation of T& B cells. Classification and structure of immunoglobulins'

Structure of lgc. Epitopes / anligenic determinants. Concept of haptens'

Adiuvants.
ir,l"r[r "i -tiu"at formalion- clonal seleclion theory' Monoclonal antibodies

and their applications.

Blood group
Modem vacc

reactions and
proteins.

antigcns. RlA. I:L ISA. antigen- antibody reactions,

ines - recombinant and PePtide vaccine. Outlines of hypersensitivity

autoimmune diseases. Fundamentals ofgraft rejection and MHC

Uoit I

Februarl
ll

L nil II

L) j,t b!
1,"

Name of thc topic
Month and

No of
teaching
days

Unit

Unit IllNovember
ll

Fat and water soluble vitamins. neutraceutlca

tirnctional foods, probiotics, micro and macro nutrients

ls andVitamins nnd Nutrients


