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B , i he sent in this conmcction, sistant Registrar Constinr o oaf and thy
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ncopy \ st A1 anney  the TCICPAOIC Craborl copy), the SCCTcmry MUagc ther
t vy J m-\ Honis .,01_,)" uy . . o s : VL AU r ey
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Syllabus of Second Year B.Sc
ey ‘Mumbaj Univenily a
(To be introduced from the academic year 2007-08)

paper K Lite :“"""“’5‘; hy. 5}2""’8‘“" Approach: Organism as a Reguluatory Unit
II: Life Sciences-Biochemical Approach; Regulation and Integration of

papel
prgcesscs in the celi

aper 11: L.if? Sciences -Population Approuch: Population & Communities as
Regulatory Units |

Note: I 1 hree Sh‘m‘l (4‘ hours) or one tong (more than 8 hour) field excursion
for studies on habitat with  documentation of field observations and submission
of ficld repert during an academic Year shall be mandatory.

2. Field work of not less than 8 hours duration is equivalent to one
period pe - week for a batch.

3. For theory papers, units 1,2 & 5 shall be completed in the first term
and 3, 4 and 6 in the second term

4. With regard to Practica! Papers I, Il and I, practical 1 to 8 shall be
completea in the first terin and the remainiag shall be completed in the second

term.

)
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SYBSC LIFK SCIENCES
University of Mumbaj
Life Sciences-Physiological Approach: Organism as a Regulatory Unit
(Total Lectures: 90)

IHon;costasis or physiological constuncy is a dynamic unitying theme.
F““”,,“-k mechanisms work to mainiain physiologica! processes
within the narrow range that is compatible with life. AH organisms
have. to some extent, .com;-f)} & compensatory mechanisms to regulate
their illtcrﬂ.ﬂl state 1n spite of a varizble environment. Two great
comuunication sq‘sfcms are found in living orgrpisms, linking
recepiors and eflecters together, These sysiems are the chemical
cummunic:nicm system, which includes hormones and the nervous
system. Because cominunication systems are involved in virtuaily all
homeostatic control, we will first examine their principies of
Opcm(ion. Once we see how neurons and humoral communication
function, we can appreciate how they regulate circulation, respiration,
excretion and ether vital activities.

o (16)
Unit 1 : |
I General Intreduction, Central Regulation & Coordination ot Homeostasis

'A General intreduction 10 homeostasis: @
(1) Review of celluler, tissue, organ and systems level of organization.
(ii) Positive and negative feedback mechanmsms & homeostasis

B. Centrai Regulation and Co-ordination of Homeostasis

1) Horzonal Regulation in animnais: (10}
1) Classical endocrine system (including paracrine §ecretion}and Ni?uroendocrme
(especially Invertebrate) systems-Molting in arthxopod; 2)

ii) Mechunise: of Hormone action - Spegificity, hormone binding, membrane bound
receptor & an introduction to signal transduction, cytosolic receptor. gpne steroid and
one protein hormone as example) ‘ @) o

i1} General overview of Vertebrate endocrine glands ‘and their role in homgoslasxs. (6)
Hypothalamo-hypophysial axis, Parat_hy'rmd —eg. bone metabqgsm;
Adrenal- eg. sodium, potassium, protein balance; stress; Thyroid- eg.
metabolic alterations, Pancreas- €g. glucoset metabotism ( detall§ to be CO\:crcd
under digestion), Hypothslamus —eg. food intake, body h_eat; thlrst, slefsp,c‘1 )
walefulness; energy; Pincal gland- ¢g. day and night rhythm ( '“? c iZVCfZ ‘
under Biorhythm), Thymus — eg. immune system ( details to be @Vegt- L(ljn er
Body De t'enz:a, below), Ovary, testis & uterus ( details to be covered under

reproduction, below)
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" plant hormones and their role in homeostasis — Gibberilic acid, Auxins

4) e 1M1 ¢ P .
{ Eth)”cm" Cytokinin nd Abscisic acid ( structure and function)

14

Regulation by means of Nervous System (14)
1.

vous S ~stem: A'PCISPCCtiVC ~ Vertebrate Central and Peripheral; Autonomic nervous
Ne J its role in homeostasis; concept of Plexus (2)

<tem 8 . . .
on of Nervous system: Organisms without Nervous system, in radial animals;

|

?;‘ZlZm:e brain(2) .
VScnsor}l System: Classification of sense organs; adaptation (2)
Musclﬁ (types, structure, mcqhan_xsm of cqntraction; mention other effectors like,
(lectric OTEEN and light emission in fire-flies (3)
" Behavior and bChaworal adaptation: Reflexes, instinct and Learning (Habituation) (2)
giorythm: circadian- sleep-wake cycle ; in plants with at least one example (2)
Abriets . of Iveuro-endocrine coordination- eg. coping with stress (1)

glands,

Unit3, , . ) 15

,-ansport!(,‘irculalion & Respiratory system and Gas Exchange
A Regulation of Transport & Circulation

{)Circulatory systcm in animals;, Transport system in plants XKylem,
flids n plants - an introduction (2)

i) Ions and molecules across membranes (1)

iii) In plants: Tlectro-osmosis, pinocytosls, foot pressure, guttation and

bleeding, Kinetics of active / food transport (2)

iv)n animels: Extra cellular fluid, cardiovascular systems, Neurogenic, myogenic heart

Properties of heart muscle — Cardiac cycle, ECG, Cardiac output, regulation of blood

pressure and blood tlow, clotting of biocd, Autonomic control of heart. (3)
()

sms (2)

(3)

T
Phloem, control of

B. Respiratory System & Gas Exchange
i)Physical principles of gas exchange, Survey of gas exchange mechani

i1) Respiration in plants (1) -

iii) Aquatic respiration (.8 Mosquito larvae and fish gill) (1)

iv)Respiratory mechanisms and their regulation (¢.g. Invertebrates -
carthworm (cutaneous), crab (g1, scorpion (Book lungs), Vertcbraics —Frog
(Cutaneous, Buccal & Pulmonary) (2)

V) Respiratory Pigments; Reguiaiion of Oz and CO; alance (1),

BeN
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N estive system/ Nutritional Homeostasis: (8)
Autotrophs and Heterotrophs — e.g Plants, Nitrobacter / alga and amoeba, Mineral
¢ in plants; Macro, Micro, deficiencies and toxic elements (2). '
) Survey of Digeslive systems: Inl\r'dc‘cllulw and Extra cellular digestion in animals:
Jlular (e.8 Amoeba / Paramecium}; Extra cellular: any one plant, symbiotic in

Intra® 1t stomach (See also Practical I).(1)

nn?i*;) Honnonal control of digestion in humans: Gastrin, Chelesystokinin, Secretin;
Factors controlling blood E’JUFOSE levels in_ humans- Hypoglycemia ( Glucogon end
B inephrine in Glycogenolysis; Glueacorticoids & Insulin/Growth hormone 1n
Cfl’uconeogcllc‘-i*ié); H)'P“-l'gl}“_-“_‘-"miai (Insulin in Glyco;;,enesis, gcllular o.vudat:ox_l &
ipogenesis: hetabolism & lemperature regulation (Metabolic rate & body size;
;oméothcm1s, Poikilotherms) (5)

1
a

qutrient

B. Ex¢ retory system/Osmotic Homeostasis (7

iy Phylopenetic review ot organs and processes — Contractile vacuole, tlame cells,
" nephridium, malpighian tubules, kidney and skin in man (see Laboratory Practicals). (1)
i) In plants — Water and salt regulation under normal and stressed conditions. (2)
111} In anumals — Concept of osmoregulation and processes associsted with
osmoregulation (Ultra filtration, Selective reabsorption, Secretion; Acid- base
regulation) () A
1v) Nitrogenous excretory products (Ammontelism, Ureotelism, Uricotelism) (1)

v) Homeostasis under stress — eg. Diabetes insipidus (1)

Unii 3 17

\f lklfprﬂdlidi\“e sysiem, Development / Homeostatic Mechanisms for the continuation
of life

A Alternation of Gencrations: {7)
'3. Asexual & Sexuai; parthenogenesis (as in daphnia), Spore formation as in
Dictyostel jum (N

) 5?“1 determination in piants —e.g. Maize. (1)
f"\) Aromatase and production of oesstrogen, sex reversal(2)
1” rj;:mklﬂaluf ¢ dependant sex determination in reptiles (1)
o Chdf}lsm of mammalian primary sex determination — Testis
'i‘]?ff-'-:fmming oene l‘actqr, Qvary determining(1).
7 2etundary sex determination (1)

wn
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:ne control of Reproduciiq

pine €0 : N In humang
odd€ Menstrual Cycle : Ovary— Phageq of ovarian deyej Y ;
B . oyl - development of en dometrin “opment, phases of menstrual

‘ % ml }\ Si()‘ 1 : >
semancy and lactation, ¢ ... Physiological inte
regnancy > QUring use of ¢ e .
menopause ntraceptive pill, te

cnesis andd early development: ; ) i

e - ‘ - In plants: kinds of 5, fertilizati e

.,G’.'\.-clopmcnl ot nncmbrYO(unglospcnn), N animalg: Pyt
-

e pattems, blastula, pastmlg (Frog) (Ta he 4, types of epgs, fertilization,

Ch‘l‘:,-;w“""| Syllubus) ealt with also in the laboratory.
fhe
Gt
it © tense and Recovery Mechanis / § . 13
L pody D¢ s Homeestasis against intection / predatory
\ . ‘ .

:t““; ook arvotes” Chemotaxis, taxin (only one exa

l') in plants: lb:ﬂg@llc_s Secondary metabolites, surface protectants, enzymes, (3)
W avements: Vital mOvEnents — Locomotion / Curvative movements H,y':haiion ‘
?S\E Tropic, Thcmm‘, Thigmo, Seismonastic) and Hyg:oscopic m’ovcmcms
i ammals: 1. Imnunity: Innate ang adaptive immunity: Innate Invertebiates and
' OCytes / mono (5)
and pol ymorphonqclcar & phagocytosis; Adaptive - primary and

<ccondary ‘l_ymp‘hoxd orggqs (no stmctulal Getails), Tand B cells ( functions only),
AHigens and ant Ib0d1~¢8 (;1? ﬁmFlons only) 2. Behavior& Behavior Modifiaction:
0 }\’uwgl_t_(_b_@_@l_bﬂ-l!@_). Towards [ood and away from

. \l‘,c Achrates inflammation cell types (Hemocyte
et

S M 2 (2 adverse cnvironment;
¢ sqned [ESpOnse & Memory. (2)
eartic ; . - . ‘ N |
* o lissue damaged& repair: Wound healing & regeneration { Brief introduction only)

()
mits 1, 2 and 3 te b2 completed in the First term &
. ';(;3 4 and 6 in the Second Term

Ut

Reterences: .. ~nd o .

q aiz,P.Plant Pn_vs'mlogy ,» 27" or later edition. Stnauver Assoz. Ine. Pub.

, adlec I, Endocrinology,, 5% edition 2005 or the latest, Pearson Edu.

; ithers, 5., Comparative animal physiology, Saunders College Pub.

i nit Semidt-Nielson, Animal Physiology - 5 th edition (1998) or the latest

5. alishury & Ross, Plant physiology | Latest edition

6 lbert W Embryology- Construction of the organism —1997 or later edition, Sinauer

Assac. Inc. Pub

7. Tayler, Green & Stout, Biological Science, 3" edition.

2004 or the latest, Ed. Soper.
Cambridge Usuversity Press

8. Herred, Clyde (Latest Edtion), Macmillan, New York;

9 Bhojweni & Bhainagar, Plant embryology, 4 th edition (2003) or the latest, Vikas
Fub. hcuse

10 RGS Bidwell , Plant physiology , Macmillan pubn. 3 edition ar the latest

:l P.S.Gill, Plant physiology

< DBuchannan and Jones, Biochemistry and molecular biology of plants (2000) 1K
" international Ltd.

s Alénicd, C. Mac millan, Latest edition.

Ik ;\f:lmbilzli, Latest Edition or Free Online Edition ‘

y compoell& Reese, Biology, Sixth2002) or the latest Ed. N

" Solomon, Berg & Martin, Biology, Seventh(2005) or the latest Edition

6

: Scott Gitbert, Developmental Biology, 8" edition. 2006 or the latest, Sunderland Pul
T
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Sy RsC LIF
. l‘ E SC ~ Al .
Uniye, Sity of 1\1111:‘;111\{13(%;E:3

r deals with topics relateg to

. a N 5 . Bas .
ﬂglfhr; regulation and integration of these ;:oli?st};:r{“cal Processes in cells and tissues
an et
{nit 1 ! is
_ i
water, pil, Bullers,
(4)
| LRZYTES T
I 1. Classification ay
2. Kinetics
3. Effect of pHang Temperat
- a
4. Inhibitois persture
3. Ea‘:;“:e e raction, purification and Specific activity
Aff;:%tlonh'i&hmques - Dialysis, Gel-filtration, lon-exchange,
1ty chromatography and Spectrophotometry’)
Unit 2 15
[l Survey of Metabolism
A. Carbohydrates -
a. . . (0)
1. (:!)-'C_GlySi_s ~Process and metabolic regulation
2. Citric Acid Cycle —
a)Process and regulation.
b) ]n}ponancg as a central amphibolic pathway
unitying all primary biological processes.
b. _ (5
1. Giucoreocgenesis
2. Pentose phosphate pathway
3. Short account of polysaccharide synthesis
Unit 3 .
V. Survey of Metabolism
B. Amino Acids : )
Y ©)

1. Deaminstion & ammonia d'xspos_al by Urea cycle.
2. Decarboxylation & integration into Kreb’s cycle
b. (3)
1. Transamination .
2.Glutamate synthesis

7

50) esses in cells
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Lipids:
a.

1. Lipolysis

C-

(©)

2. Role of Camitine in mitoch permeabilit
1y

arm| ondri
3. Beta— Oxidation of fatty acids =

4. Ketone bodies

15
lmit" b. 1.Fatty acid biosynthesis 3)
2. Cholesterol biosynthesis
etics
| l”ocncrgA. Electron Transport Sylttm (2)
\. i. Localization and
i1 Sequence of electron transporters

B. Oxidative Phosphorylation 4)

i. Mitchell’s Chemiosmotic Hypothesis

ii. ATP synthesis

111. Contro! of respiration, uncoupling and
metzbolic poisons

1 Photosynthiests

(6)
i. Photophosphorylation, Hill reaction
i1. C3 and C4 cycles

11 Photorespiration

4
Unit 3
vl Nucteic acids : . . o outline of
|. Chemistry of nucleic ac1d§. Ab;orptxon spectra and melting curves & a brief outiine o
biosynthesis of purines and pyrimmdines.
5

~’» DNA replication with details of enzymes involved

(4)
3 Transcription (a) in Prokaryotes and (b) In Eukaryotes

(4)
mKNA processing to familiarize with intron/exon splicing
4. Reverse transcription. | D
Unit 6 | 16
ul: oo 1t . 12
X, Gene Regulation & Protein bmsyn!!geszs : - \;g\
1. Translation - Genetic code; Translation system, post translationa
modification. - _ ©
2. Regulation of gene expression: L

() Operon model { Lac, Trp).

(o) Brief concept of Aliemate splicing & RNA1
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yiew oF metabolism : Stegration of carbohydrate, protein, lipid @)
¢ |eic acidme
J1 oY nd 7 nuc
& 5shali be completed in the 1°* Term & Units 3,4 & 6 shall be in the 2™
M 'i_q 1’
[U'“ ']‘crl“]
Rel’ere"‘es:

()

inger principles of Biochemistry by DL Nelson and MM. Cox, 4% edition, W.
h:l" . .man Publishers, New York. {2005)
Ii :)i;lcmxsu} by JM. Berg, J L Tymencko and L. Stryer 5* edition, W H Freeman
! ®)
New York. (2002)
F o sz;ntais of Biochemistry by D.Voet , J. G. Voet and C.W. Pratt 1*ed, Jonn
un

wiley &Co., New Y ork (1999}

Kanbails Latest edition or Free Online Edition.

9
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SYBS(; LIFE SCIENCKS
University of Mumbyaj

Puper 1}

sopulation Approach: Population
D qences o & Communities ng Regulatory Units
: i s8¢ (Total No. of Lectures =90)

spitig 1 Blology Makes Sense, Exceptin fhe L&kt of Evoiution”- 1.Dobzhansky

|/

N

js an lmp‘{’mmt aspect 1n ",'Odem biology. A clear understanding of how to
emente Ol brological vanation m nature as wel| as in different fx erimental
. wre obligatery for u biology student. Unit 1and 2 include basic apbﬁcatinn of
e ¥ piology- ffurther, elementary bio-informatics has been introduced for students to

_q",stion

I e \IT
y o M

~

ol that {1eid to deal with “in silico™ data in future.

s o4 &€ introduction to the processes ang consequcnces oi Evolution and its

" ‘«-’"c ntheses with focus of integrating genetics, population and the environmer:t

™ y - -
o dynamics Ok human beings are not only dependent on brological forces but also

e d ealth status of le and di : :
RS s, The health status peopie and diseases prevalent in an area often are

...‘ fcq’ . . 'y .
il of both. Units 5 & 6 tat form Studies on Human Population & Epidemiology

" octions Ceba - : - . ) . . .
iﬁcf) e students to these concepts and discuss some epidemiologically important diseases).
ol

ait I
| ostatisties
q, Sample VErsus Poputation: Sampling - difterent methods - importance of “sampke size” (2}

b, Measures of Central Tendency - Mean, Median and Mode {1)

i
o, Maasures of Losation - 2 score, percenule (2J

¢ Msasures of vanation - range, vatance, standard deviation, Interquanile range, coefticient of
vanance (2)

¢, Provanidty Lastribunes, Buronual Potsson with biological examiples, no nathesnatcal denvatons,
Normad distitbution, skewed distnibution, probability f.caleslatons from "2’ scores wath biological
exampies oy ¢)

gy stendard Devidion & Standard error; signiticance test for large sample 2)

'y
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it #

¢ . 15
, iosiutisﬁcs {contd.) -
B . {11)
. amiticance tests 1or small samp)eg. (1) Pai
N 2‘!‘&'}’ ry data. (see Practical syllabusg) ed ang Unpuired T test from
jabe™ (4)
o i l :
o Ci square test from laboratory dgtg (522 practicg) syllabus, 2)
J 4 P A
) ANOVA- Analysis of Variance wath biological examples only 2)
14 s <
. t of Correlation: Linear Regression & "
.\ Concep ‘ g N & correlation from | e
.3mctical syllabus) aboratory data (5:";)

i Bioinl'ormalics

(%)
«roduction to Biointormatics: Concept of intormation

eirs Eerieries s s > network: Intemet, 1P address,
'rCP-’ﬂ”]f 1P,‘H.l lP', .}i.lML and UR1s; Virtyal libraries (Cone ept of database and
(heir use in B.\oi({g)’): The European Moleeular Biology Network- EMBnet, The
National Centre for Biotechnology Information — NCRI. put hog '

2)
- iNAsequence data analysis: annotation for putative genes; transiation of codes 1o
i into amitno acid letter codes .
il KEYOLUTICN:
a. History and development of evolutionary thought: i6)

i)The world was ready - Ceg
Paleontology;, Lamarl: (2)

rees Curners Catastrophe Theory & Origin of

it) Darwin Develops Theory: IIMS Beagle,
thinking; Bio-geography, Natural selection as a process results in adaptation to the
Environment; Evidences; Fossil record, Bio-geography, Comparative Anatomy
Comparatiye Biochemistry, Cvtochrome Diversity (4)

Geology& Yosssils mfluence Darwin's

b. Procesy of Evolution:

(11)
) Genatic (iquilibrium & Disequilibrium in populations: Iardy W einberg’s law and
aclors int‘iuencing the law; Shift in frequency of genes within populations. (4)

1} Causes or Vs

rintions: Genes Mutate;, Gene Flows Bring New Genes, Genetic
Dri

~Founder affan ¢ e - Neck effec 2)
tdder effectd: Botile - Neck effect

o
b

\)\u
W
sl ‘u“\!n
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: coplt! . .

| T Di os0l maintenance ot heterozyotes gs e
0 ectionists versus Neutralist

e Ty studies with examples
Peslicide resistant o lust

sickle cal] _ rganisms, industrial
ed anemia in malaria endemic

ation & Types of Sclection; Uliectional se]

; ection’ Stahilio: P
) ,\dn_lve selection 1on; Stabilizing Selection;
prsrupt : (2)
. _ion: Mechanism of Speciation : Re ductive t .
pciatiOm S . - Keproductive isolati isms:
y) SPE¢ kadiation. Sympatry and Allopatry, ng Mechanisms;
pdaptive @)
; of £volution & ‘ ‘R: .
_ con sequences o i & Assessment of Biological Relationships: 6)
. Peanc 1)} Trad
al ,h:‘-;(,genl’ﬂc Trecs- 1) Traditional, Cladistics & parsimony principle
(_‘lﬂdl '{_Jam (4)
1 jivolutionary signiticance of BIO"J{’V“—TSHYI ¥oud chains and Food web with
examples from Laboratory/Field stud 7 (see the Practical syllabus) 2)
4 Sudying fvolutionary Lineages: Evolutionary History of Herse
_qcase study 3)
pait3 16
] Human pepulation studies: ()
2)Trends 1n human evolution: Darwinian & Social Evolution @)
o) Population dynamics: Growth rate and Population pyramid and vadants, Indian scenasio 2)
i pepulation and distnbution of resources: geographucaily, urban-rural 2)
2 Pubiic Health status & sirategies in India (10)
yMahaguion: Calonfic malutraion: Protein malnutrition; Avitaminosis (3)
zl{lf::um:l D;seases: ;iost-pargshe relationship (to be discussed with respect to epidemiolosy, aetiology,
- '8) 01‘11 ‘el tissues), diagnosis, therapy, preventive measures: discovery of the concept of hygiene &
L Veotor Bomne - Malania, Dengue

)

) ¥ .
P lepanas 8 3
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fi Jad. o) Bactenal- Tuberculog;s -
‘ Jqs8S S OS5, Leprosy, Typhoiq, Cholera (10}

(2
Lopess {4
5 »_U\-"

ALOaXIn POISONINg (2

Al e AtIRIOXIR POISONING (2)

v I N

o o be completed In the tirst (erpy, and Units 3

: coaqre
v antt? = dand 6 fnthe second term)

Ao — 1984 o laer edstion CRS *’“bhihcm;

N Lve il I)IS(nbmcg;

N rdys ¥ Team 1Tt
. Genetics 3 1d.(2004) or lalest Prentice fiuj pyt Lid,

At Evolution. 2° tid.or the latest Edition, 13, Van Nostrzd Co
[ FAS A 3

v nard and Peutherer, Medical Microbiology:

ood. Ri€ a guide to microbial infections, 14" Ed or the

AW
et
ﬁ"“‘

' inged B Ginsberg, Microbiology,. Lippincott Company, Philadelphia, 1990
Do ;
spavin*

grayanail and Panniker, Texibook of Microbiology, 3" Edition. (1996). Orient Longman. Hyderabad

e
__ﬁ'!.J.Ul‘

-o Foundatons in & Krobiology, 4™ Ed McGraw il {(2602)

Clyde, Mag nian, New York (Latest Edition)

- LYY Y +s
a2 arest Haton ¥ onlne I'reg Edinon
A =

——
('™
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SYBSCLIFE SClineps
Umvcrxi\y of Mumbag
Practica) Paper |
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