UNTVERSITY OF MUMBAI
No.UG/ 137 of 2007,

c ]KCULAR !
ference is invited to the Ordinances, Regulations and syllabi relating to
(et of Science (M.Sc.)(Parts-I & 1I) degree course vide Pamphlet No.175

he ! ﬂihis office Circular No.UG/379 of 2002 dated 6h September, 2002 and the
gnd 1€ < /Heads of the recognized Science Institutions concerned and the
Di.rccfn;is of the affiliated colleges in  Science are hereby informed that the
Pnnc‘?nendation made by the Joint meeting of the Board of Studies in Bio-
'omism, and syllabus Advisory Commitiee for the M.Sc. (By Paper and By
Checfzrch-) dogree coursc in Bio-Chemistry at its mecting held on 3¢ February,
%37 has been accqpted by the Academic Counsil at its meeting held on 9 '
; obruarys 2007 yide tiem No.4.36 and that in accordance therewith the syllabus in
f Bio-Clhemistry at the M.Sc. (By Research) degree is revised as per

the subject © : :
ondix and that the same has been brought into force with effect from the

academic year 2007-2008. \
‘ ' ' |
BAT-400 032 ! \%i\ o

7t April, 2007 for o RE(}!ST

Arc

RAR,

To, _ 3
The Directors /Heads of the recognized Science Institutions concerned and the

principals of the affiliated colleges in Science

A.(/4.36/09.02.2007

¥k dokok kR K okk

No.UG/ 137-A of2007 ~ MUMBAI4C0 032, 7% April, 2007

Copy forwarded with compliments to
1) The Dean, Faculty of Science
2) The Chairperson, Board of Studics in Bio-chemistry,

'\
\ \ i\ Y
\\c\\\\\s o\

for /e REGISTRAR

Copy to :- )
The Director, Board of College and University Development, , the Deputy Registrar (Eligibility and Migration
Section), the Director of Students Welfare, the Personal Assistants to the Vice-Chancellor, the Pro-Vice-Chancellor,
the Registrar and the Assistant Registrar, Administrative sub-center, Ratnagiri for mformation .

The Officer on Special Duty and Controller of Examinations (10 copies), the Finance and Accounts Officer (2 copies
), Record Section (5 copies ). Publications Section (5 copies), the Deputy Registrar, Enrolment, Eligibility and
Migration Section (3 copies ), the Deputy Registrar, Statistical Unit ( % copies), the Deputy Registrar (Accounts
Sgcuon),vmyamgaﬁ (2 copies ), the Deputy Registrar, Affiliation Section { 2 copies ), the Director, Institute of
Distance Education,( 10 copies) the Director University Computer Center (IDZ Ruilding ), Vidyanagari, (2 copies ) the
Deputy Registrar { Special Cell), the Deputy Registrar,(PRO) . the A<sisiant rcistrar, Academic Authorities Unit
(2 copies Yand the Assistant Registrar, Esecuttve Authoriies Uit (2 o1l ). They are requested to treat this
Eﬁu@l:n_[:i_l_cgwmt t on_the concerned resolution adepted by the Acocemic Council referred to in the ahove
Chreular_and that no_separate. Action Talen Report wift he seri is tuls sonneetion.  the Assistant Registrar
C::surpem Colleges Unit (2 copies ), BUCT(1 copy). the Deputy Account. Unit V(1 copy ), the In-charge Director,
Mutmhzf‘ Computing Facility (1 copy ), the Re~=ptionist (1 copy), the Te’ >hone Operator ( | copy), the Secrctary ~
copigs)A (1 copy). the Superintendent, Post-Graduz®e Saction ( 2 coies ), the Superintendent, Thesis Section (2
Nnm/2407/cir-iv
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(BY RESEARCH) |

in the subject of

|

BIOCHEMISTRY

|
(With effect from the academic year 2007-2005)
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14 Various types of transport mechanisms.
—Tye | |eEt2 7
X J%Wudion, Receptors ?
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} ,IB 22 - o/ cycie in bref, apoptosts.
2!13 Cell- cell interaction.
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*f"“?o Chemistrv of Carbobypdrates and Lipids: 1§
3.1 Chemtistrv of Carbohvdrates
|
311 Classification and biocaemical importance,
3.1.2 Chemistry and functions of Monosaccharides,Disaceharides
and pelysaccharides incicding Giycusaminaglycans
((Mucopolysaccharides) -
)32 Chemistrv o7 Lipids:,
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i 5.2.1 Classification of lipids. Biochemical importance cf
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» i"'?" | Lipoproteins- Classification and functions. ‘\
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5.1.1" | Classification, genceal propertics
5.12 | Enzyme-specificity and Enzyme {nkibition
513 | Factors affecting rate of enzyme-catulyzed raaction. |
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| 5.4 |Enzyme kinetics- 1% order reaction, Michaelis Meaten
: cquation, Line Weaver Burke piot. i
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— 52 . Enzyme I 3 SR __[5
5.2.1 Allgsteric'” Enzymes. [soenzymes. '
8 1522 Diagnestic and therapeutic applications of enzymes
| B -
: 6.0 Vitamias s
" 6.1 Fat-soluble  Vitamins: Sources, rccomn'jcndcz‘i daily
allowance, functions and deficiency” manifestations
! .
1V tta i ded daily
| 6.2 Water soluble Vitamias: Sources recommendcd dath
allowance, functions and- deficicncy manifestations
. L
1.0 Hocrmoacs, General characteristics and Mechantsn
i | of action Second messengsis— |
, | C-AMP, calcium, phosphatidyi inositos
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o Y lmbus for MSc. iy Reseurel i
- Paper-{ Section: 1y

r"f . : oo mmn
ot o Tepie o T Marks
NuclcicAcids 7 i TV 5 &
DNA . s 5
Composition and structurc of Nuclmudc
DNA structure and properies . ‘ ’
DNA organization, Eukaryolic chremosomes. DNA . .
supcrcoiling and topoisomerases '
Replication and DNA polymerases
RNA- ) 5
Structure and propertics
Process of Transcription -
RNA poiymerases— types and functions ’
RNA Processing: t(RNA , mRNA and rRNA in prokaryates
and cukaryoics
[.2.5 Repulation of transcription - lac opcran ]
L7700 Translation ]
F . |21 " | Process of Translation
' 2.2 :GesiTtic code, codans, degeneracy, wobbiz base, 2adon !
usapre and Shmg Dulgamq tquences. i
i 130 | Genomic Recombination (genomic ¢ rearrangement) 5
3.1, Homologous,
3.2, Site eperific, .
RN Travspesiaes, i
{54 I Trunslonnation, i
Vi *Transduction, :
2.0 ‘ Conpujgation '
SR - Teckinagues molccular £ aIGE 3 :
,’ [t 1 Restriction Eadenu: chSC:\ ch'uFS cicning techiniques, |
f”"' ; - Plesmyds, genomic ey zn i e s »;-.--_; o ‘ 3
| i# | 4.2 | ONA Zequ ,m,mg—w:ngc L omci s, dati-aoert |
: ! , methd :
2 L 44 P Olgosucizotide seqisnce:s ! ;
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sequencing
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&1 Techniques in celland tissee culture:- g
[% | principle, technigues and app'ications of
Celi and tissue culturs
1. | Cell-and fissuc disintegration, cell fracuonauon
62" Fermentation Technology: ' ,
Principle, design und types of fermeaters, b(omctoi's.
’s"u:riliiulion :
L —T17.0 annostxc kits: —
VA ‘Manufacturing pririciples of dlﬂ'crcm diagnostic kxts used, 5
' in clinical btochémlstry
Tl 3.0 | Envirormental Biochemistry: - a
R Introduction- cnv:ronmcntal <cgmcnts
? 8.2 Atmosphérs compositian : air pollution —natural and man
made
8.3 Hydrosphe: o= hydrologica! &yecle, water for iuman and
industrial use , water pollution. Waste-water treatment
inciuding the congept o dissolved oxygen. COD und BOD.
va 190 Clircuiatography:- ’ S
9.1 General principle of chromatography,
) “Principic , methodology and applications ¢l
2.2.1 lon exchange chromatography,
9.2.2 Molecular sieve chromatogrephy
923 Aflinity chromatography,
9.2.4 Paper chromatography
0.2.5 TLC,
‘ 9.2.6 GLC,
] 927 | HI'LC,
A 928 | HPILC
- ] ~ e ==
VG 10.0 Elcctrophoresis : . 2
10.1 Principles of separation of bicmolecules undcr clectric
ficld, _
- 1102 Principle methodology and applications of
i02.1 | Paper and agar gel electrophoresis.,
10.2.2 | Native PAGE,
11023 |SDS-PAGE, S R
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Revised syliabus for n‘f 3¢ Rcscan::h i Bigche

mistry,
ﬂ Paper 11 Section] . :

] ——
m’/ Topic Topics . T Marks
no 0o :
/K”'T’()ﬂw Metabolim of carbohydrates: . ' s
I -1 Metabolism of glycogen and it> control,
1.2 Glycolysis
1.3. Gluconeogenesis,
1.4 TCA cycle,
1.5 Rapopport Leubering cycle,
1.6 Hexos<e monophosphate shung
L7 Blood glucose Icvcl and its regulation.
—
1B 5
2.0 Plant Biochcmistry,
_ 2.1 Ultra structure 6 ch loroplast ,
f 2.2 Cyclic and noncyclic p"lOtOphOSphO"ylﬂliOn Z- Sz,hemc
2.3 C3,C4 cycles
2.4 \htrogcn metabolism —Conversion of morgamc mtmgcn to organic
nitrogen. :
GiA | 3.0 Metabolism of Lipids: - : ~ ] 5
3.1 Beta oxidatior of saturated even and odd chain fatiy acids,
3.2~ De novo synthesis of even carbon fatty acids,
3.3 Ketogenesis and ketosis, .
3.4 Metabolism of phosphoglycerides
3.5 Biosynthesis, catabolism & transport of cholesterol,
3.6 Metabolism of white adipos¢ tissue,
3.7 | Metabolism of lipoproteins
IB |4.0 | Metabolism of Proteins: - - : - 5
4.1 General reactions of amino acids transamination, oxidative & non- :
oxidative deamination decarboxylation, transinethylation
4.2 Glucose-alanine cycls,
4.3 Metabolism of individual amino acids :- Glycine, sulfur containing

amino acids, aromatic ainino acids,
Branched chain amino acids.

TIA 5.0 - Nucleoprotein Metabolism  ° T B
5sll Metabolism of purines and it's regulation ,
5.2 Metaholism of pyrimidines and its regulation

MB 160 |Nutrition: ’ >
6.1 Proximatc Principles of food,

6.2 Balanced diet, ) )
6.3 | B.V., PER ofdietary proteins
64 ° Anthropometry in brief

6.5 Nitrogen balance, :
6.6 - | Protein Energy malnutrition, Kwashiorkor and Marasmas, L

malabsorption syndrome.
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’ 7.0 Clxmcn? .?'axccfzc."-'msrrg.::_,-
A 7.1 Acid base balance S e |
! 72 Metabolic & Respiratory acidosis and alkalosis and their
| compensation, ’ :
’ 73 Structure and functions ofhemoglobin Hcmoglobinop:thics in brief -
- 7.4 Liver function tests
7.5 Renal function tests, '
/VE/ 50 I%iochcn}isiw of tissues:- -~ ' - 5
1 8.1 onchcr.mstry qf muscle contraction and relaxation,
8.2 Nerve impulse propagation,
8.3 Bone formation
9.0 Immunology:-
VA |91 | Cellular and humoral immunity T and B cells | ]
9.2 Antigen and antigenic detcrminant& haptens, vaience and 2ffinities.
93 Thc fmrrunoglobulins: Structure ofimmunoglobuiins, different classes ‘
6.4 of immunoglobulins, ‘
95 Idiotypes, isotype and allotypic deterninants, i l
VB 10.0 Immurological techniques: : s ‘1
19.1 Preduction of anitibodies against proteins and héptcns. . |
10.2 Mct-hods for determining the antibody titer in the immunized serum.
10.3 Antigen- antibody reaction, . _
| 10.4 RIA, ELISA, ._Im'mu:prlot‘cix.g and immune- fluorescence micro scopy
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/ﬁit/“ﬁ)pic Topics T | tharic |
no ! i
S I | L
- B ? S[\:fttroscopic studies: i’mﬂ;mmmﬁzﬁm_?f:f “j
:.2 IR, J' i
3 Fluorescence, l i
{ !
r‘z.o Ceuitrifugation:
3 Forces applied during centrifugation, : |
) Hydrodynamic methods for the determination of size and shapzof | ;
macromolecules, . e ' : i
2.3 Princi,p_l_cs mcthodology and applications of |
-differentia| centrifugation, ultra centrifugation, ceusity gradiont {' |
cenfrifugation e, ™ ! !
| |
LI—B—— 3.0 Radio:isotopic techfiques: a s :
3.1 Electromagnetic radiations and _it;in;émcﬁon-‘ww;imattcr‘,' i
3.2 The different radioisotgpes used in biolegical research. |
3.3 Measurement of radiation using ionizing counters, photochemicai
3.4 and scintillatioR fnethods, T ' ' i
3.5 Handlings of radioisotopes and safety measures. -
- >4
iB 4. | Microscopy and diffractica techniques: S '
4.1 Principle and methodology of light microscopy and electron '
microscopy : : i
4.2 Application ofmicroscopy in biology. I!
4.3 X-rays in crystallography i
HA |50 What Is Research? | . B E ,
5.1 Meaning of research, L .
5.2 Types and significance of research, - _ i
5.3 Research and scientific methods, ‘
5.4 Criteria for good research,
5.5 Selecting and defining a research problems,
—
A Tso Research Design: N 5
6.1 Meaning, features of good design, different research designs, basic
principles of experimental designs
— | ) ,
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187 |71 | Meaateg - - ' ' 3
72 FﬁllUNaOngOd

73 D:ffcmntmmh-&cﬂ

74 cas:cpnnmuicsbfcxpmcntal dcsngm

e

b L7 8.0 Report writing and Pmcnumon

1B . 8.1 |'Significance of‘rcpoxt writing’
g2 .. Dzﬁ'crcntstcps In report writing

1g3 ¢ Layoutofrcscamh Paper

|84 ‘Types of reports

8.5 ‘| Mechanics and precautmns of “mtu-g rcscau:h rcports for
Scientific journals - - ,

Popular magaz: nes : '
‘Seminars T
: Symposxa ' |
Confcrcncc and posicrsasaon .

m 9.0 Iutroducﬁon tofst'x?t_fst:ml prmcgph
9

.1 | Need of statistical calculanon, the key conccpt S B
9.2 Sampling teChquCS, Conﬁdcncc mtcrval aul hvpo&mm,
\ 93 | P-value -one vstwo tatled p values - -
9.4 Hypothesis testing and statistical *ngmﬁvanc'- 3
‘ ' ‘Type [and Type & errors

The Gaussian distribution

ma | i0.0 Descréptivé statistics : Lo

|
10.1 Mean i
10.2 Mediza;:
10.3 Mcde

10.4 Standard deviation
10.5 Standard error

MB 110 One sample test

5 1

1.1 Introduction to ttest . ?

11.2 Introduction to one satnple tests, choosing the one sample t test ‘

I1.3 | Comparing two groups (t test) ..

li.4 Choosing a test to compare two columns ‘}

L 1.5 { Unpaired c test, paired t test ' & l

'(,‘, 1.6 Comiparing three or more groups (cne way ANOVA): Introcuctlon of : i |

\, ANOVA one } i
R\.\M |
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[/ . ' 12.0 Lineor vegressiop angd c3rrelation: : i
[V £ 12.1 introduction to lincar regression and ¢ t <
) . ; o orrcla . ~
2.2 | Choosing lincar regression or (xm'r:!atio:C o 2
12.3 Results of correlation, .
(2.4 Results of linear regression
12,5 | Analysis choices for multiple regression ‘and é\c)rrclatio;l
///
) . .B (3.0 Chi- Square test:
iv (3.1 Test of goodness of fit, =
3.2 Calculation of chi-Square,
13.3 Restrictions in application of chi-square.
13.4 Yates’s correction '
4 [%0 | Bicinformatics Unit
14.1 Representation of sequences and structures. .
: 14.2 Use of S:o_mputcrs in scientiﬁg research, survey of scientific web-sites
| for surfing and collecting relevant information.
14.3 Cowmputcr- aided molecular designing
! 14.4 Prediction of structure-function relationships,
14.5 Computer, software programs for analyzing macromolecular
sequences, The [rotein Data Ban (PDB), Genomiic Data Bank (G DB
1.c. DNA libraries), _
! 14.6 Information retrieval from biologicai data base
,il i
-
J VB i5.0 Details of Sequence analysis, Sequence alignment, multiple
| sequence alignment, Phylogenetic analysis
}!
i
i

I Z
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M.SC. RESEARCH SYLLABUS REFERANCES < S
rcxtbOOk of Biochcmxstry wuh chmcal correlzmon Davlm T. M., 4th cdmon Wiley-
Ly Liss pubhcatxou 1997

/ Blochemxstry, Lubcrt Strycr 4th Cdmon WH I‘rccman and company, 1995

/-)/ Prmclplcs and tec")mques cf practxcal bxoc‘lcmlstry, Edlted by m:xth Wﬂson and John
Walkar 4th edltlon Cambndgc Umversxly Prcss 1994 o

‘vIethods in Blostatlstms for mcdxcaI studentsand rcsca:ch wqtkbrs Dr. MahaJaﬂ B. {

%) Bl
: 5th, cdltlon Jaypec Brother's MﬁdxoalPubmhcm(P}Ud 198§ e

5)  Fundamentals of 1110?-1 Cﬁemxswy Norb_cn W Tidz 3rc1 Edmon W B Savnder
‘Company 1987 ISBN 0-7216-8864—44 2.4 :

6) . Halper'S-BiOChemiSU‘Y, ‘lobertlx Mutrfa,f DaryLK G:amcr Peter A. Mayes, V'lcfor
W R_c;dwen 25th edition. Appleton and Iange 2ooo ISBN 0—8385 3684 07)

7 Hand book of Andlyhcal Instruments; R. S. Khandpur. Published by. Tata Me. G_r_ow
"/ Hili ruohshmg Company Ltd. 1989. o B :

8) .~ chhennstry, Fourth Edition, Lubert Stryer; W. H. Freeman and Co., New Yoik, 1995.
~ ISBNO0- “7167-2009-4 ' S o

9) y Prmcxples of onch»mlstry oy Geof&ey ZUhu)', Wﬂham W, Pamonand Dennis E. vance,
" William C. Brown Publishers Dubuque IA- ‘995 ISBN. 0- 697 14275-2

IC,"' Prmc;ple:, of onchennstry 3rd Edltxon by Albert L. Lchnmger David L. Nelson end
‘ MlcheiM Cox, Worth Pubhs!‘crs New York 2000ISBN - 1-57259
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