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— 5  Gradits | Theory [ Practial | Total |
| Paper | Paper Tite Credits | 1 lwur’_:’l| L Marks
Code | on T AN

| B ey S
oS ““STARD CORE PAPERS -THEORY ]

1.1 Chemistry of Biomolecules and ¢ ellular
) ‘_".\\!clal\.\\\ism Py T e g S :7—5‘:;:{@:
; !: _ | Ueneties and Molecular Biology [ .‘r..ﬁ_.._._mig._v«—~'*"“‘”TZ‘3 100 |
LU 4 \“\‘“““.‘““‘Sl Y TN rerowan—— m R BT 75 100 |
14 | Celi Biology and Bionformaties _____ |2l
e PRACTICAL PAPERS 5 %
LT Chemistry of Biomolecules and Cellular 2 = 2
Metabolism B RS F—
1122 “' \iﬂgcliqiaﬁd}@lccular Biology 2 ver 30 ::g
133 Microbiology 2 = 20 -
CLAS | Cell Biology and Bioinformatics 2 v 50 S
ol 24 600
SECOND SEMESTER
Paper | Paper Title Credits | Theory / Practical | Total
| Code | Marks Marks
' | LA | Exam
- HARD CORE PAPERS ~-THEORY
2.1 | Recombinant DNA Technology 4 25 75 100
122 | Immunotechnology 4 25 75 100
'- SOFT CORE PAPERS ~=THEORY
[23.1 | Enzymolog) 3 25 75 100
[ 232 | Genomices and Proteomics
ELECTIVE PAPERS ~-THEORY
24.1 Fcn‘nen(‘m‘im‘t Technology 2 10 40 50
242 | Basic Bioinformatics
PRACTICAL PAPERS
i.l.! Recombinam DNA Technology 2 iy 50 50
;- 1 l{nmunulcchnology ) @ 50 50
:\ 1 | linz_\m(‘)l%y 2 o 30 50
2.3.2.1 | Genomics and Proteomics :
Total e VIR | ¥ R 3
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HARD CORE, i);{]’»;%;ii‘s_j;r‘_le()RX_f,___ EEEE T
A Agmullmul lhmcchnuhw =T N B 25 75 100
32 | Animal Biotechnology A Y T - LR 109

b()l‘"l L()RI' I'Al’l* Rb _Hlﬂ _l__ilt()RY
Fnvironmental Hlululmul()gy £ D 25 75 100
Pharmacological Hlolcdmolugy_ -

$,3,1
3,3.2
ELECTIVE I’Al’l‘ Rb—lHFORY
341 | Plant lissuc( ullurc_: luhnnlohy A B
4,2 | Healtheare lhnluclumlogy__ R
, " PRACTICAL PAPERS
1.0 AhmullumlHlulcclmuluby _‘”_j__ 2 | - 50 50
3,2.1 Animal Biotechnology 2 . A5 e
3,3.1,1 | E uvuunnlullul lhntcchnnl%y I
4.4.2.1 | Pharmacological | Bu)tuchnohﬂ _____ 2 - 50 50
B lk)ldl R ]_9’L____—"_———L—-:-———-~ 500
FOURTH SEMESTER
Paper I'apcr Title T [ Credits Theory / Practical Total
Code Marks Marks
P I.A | Exam Al
HARI) ( ()Rl' l’Al’I‘ RS THEORY
Ml i Hmprm.css Ieclmol_ﬁy 4 25 75 100
4,2 Mg(_lluil Biotechnolo / 4 25 75 100
45 | 'Wesean __,lﬁ 4 25 75 100
, SN l’RA(Jll(‘AL PAPERS
4.1.1 Hlupmuﬁs l(.(.hl)()l(w - 2 " 50 50
42,1 | Medical lholuchnulwy T | - 50 50
43,1 | Research Methodology we - 50 50
' © PROJECT WORK
4.4 Project Work 4 125 25 150
R | Dissertation | Viva
'l‘nldl LB 22 - - 600
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RO MENTAL STUDIES

Vision  COURSFES
2 - 2 ) ‘
OF HIGHER Eptca r:{;%u,:mmw:q £5

The importan
e of environmental ge:
he need for SUStainable ;T{L!ital f;cwncg and environmental studies can ¢
problems of pollutio ¢ development is u key 1o the § i i b st
8 lho pee 4 n, loss Qf‘f'orgct, i Bl (4“ tluulri: of rr{::nkirtq, Continuing
ozone layer and los's g;ﬂg“g‘;v:ly and national ﬁccuri;g ): :tk,;b(,:l%/r/u rl;t g (;: cn;r/ irlunrm;m,
The United Nati()n.«;‘c 1odiversity have made ever, e g e 8P chion of
. s Conference ar e yone aware of environmental issucs,
in 1992 and world Summi:'r(])(r::' ém'l:r’lv’lmnmcnt and Development held in Rio de J;;ri'iri;:
dra\'zvn Hia afiention. of Seis . ustainable Development at Johannesburg in 2002 have
environment. It is olse [h':; : arour'lq the g!(;bc to the deteriorating condition of our
environment isties. Bnoive n(? citizen of the earth can afford to be ignorant of
ahgers. Mats in' “nvis mental management has captured the attention of hiealth care
ging environmental hazards has become very important,

Huma i . :

our a:cz‘::'gsi r}il;;’llcr;cci]nalntcrcstccli in ccology since the beginning of civilization. Even

conservation. Tt is no ve CmphdSl?c'd about practices anq values 'of' environmental

have a cl ‘ W even more cn.tlcal than ever before for mankind as a whole to
clear understanding of environmental concerns and to follow sustainable

development practices. India is rich in biodiversity, which provides various resources for
ms have

people. It is also basis for biotechnology. Only about 1.7 million living organis

been‘described and named globally. Still many more remain to be identified and
described. Attempts are made to conserve them in ex-situ and in-situ situations.
Iptellectual property rights (IPRs) have become important in a biodiversity-rich country
like India to protect microbes, plants and animals that have useful genetic propertics.
Destruction of habitats, over-use of energy resource and environmental pollution have
been found to be responsible for the loss of a large number of life-forms. It is feared that

a large proportion of life on earth may get wiped out in the near future.

tus of the environment, study of environment has so far not
our academic programmes. Recognizing this, the Hon’ble

Supreme Court directed the UGC to introduce 2 basic course on environment at every
level in college education. Accordingly, the matter was considered by UGC and it was
decided that a six months compulsory core module course in environmental studies many
orily implemented in all the University/Colleges of India. The

be prepared and compuls .
experts committee appointed by the UGC has looked into all the pertinent questions,
t matters. This was followed by framing of the core module
of all branches of Higher

issues and other relevan

syllabus for environmental studies for undergraduate courses '

Education. We are deeply conscious that there are bound to be gaps between the ideal apd

real. Geniune endeavour is required to minimize the gaps by intellectual and material
end on the initiative and drive of the teachers

inputs. The success of this course will dep
and the receptive students.

Inspite of the deteriorating sta
received adequate attention in

Y
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Ui 13 Multidiselplinary pature of environmental studies
Detinition, seope and importance, need for public awareness.
Unit 2 ¢ Natural Resources :
Renewable and non-renewable resources : : w,
Natural resources and associated problems.
a) Forest resources @ Use and over-exploitation, deforestation, case studies. Timber
extraction, mining, dams and their effects on forest and tribal people.

b) Water resources : Use and over-utilization of surface and ground water, floods,

drought, conflicts over water, dams-benefits and problems.
¢) Mineral resources : Use and exploitation, environmental effects of extracting and using

(2 lectures)

e

T

mineral resources, case studies.
d) Food resources : World food problems, changes caused by agriculture and over-

grazing, effects of modern agriculture, fertilizer-pesticide problems, water logging,
salinity, case studies.

¢) Energy resources : Growing energy needs, renewable and non renewable energy
sources, use of alternate energy sources. Case studies.

f) Land resources : Land as a resource, land degradation, man induced landslides, soil
crosion and desertification.

« Role of an individual in conservation of natural resources.

« Equitable use of resources for sustainable lifestyles. (8 lectures)
Unit 3 : Ecosystems

» Concept of an ecosystem.

« Structure and function of an ecosystem.

« Producers, consumers and decomposers.

» Energy flow in the ecosystem.

« Ecological succession.

« Food chains, food webs and ecological pyramids.
« Introduction, types, characteristic features, structure and function of the following

ecosystems :-

a. Forest ecosystem

b. Grassland ecosystem

c. Desert ecosystem

d. Aquatic ecosystems (ponds, streams, lakes, rivers, oceans, estuaries) (6 lectures)
(8 lectures)

Unit 4 : Biodiversity and its conservation
« Introduction — Definition : genetic, species and ecosystem diversity.

» Biogeographical classification of India
« Value of biodiversity : consumptive use, productive use, social, ethical, aesthetic and

option values
» Biodiversity at global, National and local levels.

» Inida as a mega-diversity nation

* Hot-sports of biodiversity.
« Threats to biodiversity : habitat loss, poaching of wildlife, man-wildlife conflicts.
» Endangered and endemic species of India

tion of biodiversity.

» Conservation of biodiversity : In-situ and Ex-situ conserva
¢ .,63
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Um_t 5 ¢ Environmenta) Pollution (8 lectures)
Definition

. (Ju}lsc, effects and control measures of i

a. Air pollution

b. Water pollution

¢. Soil pollution

d. Marine pollution

¢. Noise pollution

f. Thermal pollution

£. Nuclear hazards
* Solid waste Management : Causes, effects and control measures of urban and

industrial wastes.
* Role of an individual in prevention of pollution.

* Pollution case studies. )
* Diaster management : floods, earthquake, cyclone and landslides.
(7 lectures)

Unit 6 : Social Issues and the Environment
* From Unsustainable to Sustainable development

* Urban problems related to energy
* Water conservation, rain water harvesting, watershed management

* Resettlement and rahabilitation of people; its problems and concerns. Case

Studies
* Environmental ethics : Issues and possible solutions.

* Climate change, global warming, acid rain, ozone layer depletion, nuclear
accidents and holocaust. Case Studies.

* Wasteland reclamation.
* Consumerism and waste products.

* Environment Protection Act.
* Air (Prevention and Control of Pollution) Act.
* Water (Prevention and control of Pollution) Act

» Wildlife Protection Act

* Forest Conservation Act
* Issues involved in enforcement of environmental legislation

* Public awareness.
Unit 7 : Human Population and the Environment (6 lectures)

* Population growth, variation among nations.
* Population explosion — Family Welfare Programme.

VII

* Environment and human health.
* Human Rights.

* Value Education.

* HIV/AIDS.
* Women and Child Welfare.

* Role of Information Technolo
* Case Studies.

gy in Environment and human health.

i
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Unit 8 ¢ Field work : ik tterd .‘
e , et ey cntal assets tver (
« Visit to a loval ares @ docuent eny irontnental \&“@:{(-‘
ekl uacedy Hl menntatn W e
forest grasstand hill mounta N } b Awriculture N
dosiap ted site-Urbat Rural/ Industrial’ Agnicultural L N
« Viait to & loval ;‘\‘ll\llt\\li site ‘L ‘ttlucul(\\‘il: @Q&\i 3
« Study of contnon plants, sects, brads. - e | e
« Study of simple cevsystems-pond. river, hill slopes, ete. (Field work Equal o 5 ) Q}\,\ o
. N g - %, ) P
A : o
tecture hours) N
D
2

SIX MONTHS COMPULSORY CORE MODULE COURSE IN
ENVIRONMENTAL STUDIES : FOR UNDERGRADUATES

Teaching Methodologies o | .
The cote Module Syllabus tor Environment Studies includes class room teaching and

Field Work. The svllabus is divided inte cight units covering 50 lectures. The first Seven

units will cover 45 lectures which are class room based to enhance knowledge skills and

attitude to envivonment. Unit eight is based en field activities, which will be cavered ip

five lecture hours and would provide student fiest hand knoWl*C}igt‘ on various local _

cavirenmental aspects. Field experience is one of the most effective learning toels for \
cnvirotmental concerns. This moves out of the scope of the text book mode of teaching

wte the roalm of real learning in the field, where the teacher merely acts as a catalyst to
tterpret what the student observes or discovers in hisher own environment. Field studies
are as cssential as class work and form an irreplaceable synergistic tool in the entire i
learning process, Course material provided by UGC for class room teaching and field 3‘
activities be utilized. The universities/colleges can also draw upon expertise of outside 1
resouree persens for teaching purpose. Environmental Core Module shall be integrated

o the teaching programmes of all undergraduate courses.

REFERENCES
a) Agarwal, K.C. 2001 Environmental Biology, Nidi Publ. Ltd. Bikaner.
b) Bharucha Erach, The Biodiversity of India, Mapin Publishing Pvt. Ltd., Ahmedabad -

380 013, India, Email:mapin@icenet.net (R)
¢) Brunner R.C., 1989, Hazardous Waste Incineration, McGraw Hill Inc. 480p

d) Clark R.S., Marine Pollution, Clanderson Press Oxford (TB)
¢) Cunningham, W.P. Cooper, T.H. Gorhani, E & Hepworth, M.T. 2001, Environmental

Encyclopedia, Jaico Publ. House, Mumabai, 1196p
1) De A.K., Environmental Chemistry, Wiley Eastern Ltd.

€) Down to Earth, Centre for Science and Environment (R)
h) Gleick, H.P. 1993. Water in Crisis, Pacific Institute for Studies in Dev., Environment

& Security. Stockholm Env. Institute Oxford Univ. Press. 473p
i) Hawkins R.E., Encyclopedia of Indian Natural History, Bombay Natural History

Society, Bombay (R) .
j) Heywood, V.H & Waston, R.T. 1995. Global Biodiversity Assessment. Cambridge

Univ. Press 1140p. _
k) Jadhav, H & Bhosale, V.M. 1993. Environmental Protection and Laws. Himalaya Pub

House, Delhi 284 p. _ _
1) Mckinney, M.L. & School, R.M. 1996. Environmental Science Systems & Solutions,

Web enhanced edition. 639p.
e
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oy et AWK, Matter Ha,
. n) Miller T.G. It Envi:q Hazardous, Techno-Science Publicat;
o 0) Odum, E.P. 197} F onmental Science, Wudr.WUrtl'; l»u}bl.“’“,“"“ (TB)
( P) Rao M N. & 'Dat.tn U/l\l(lumcmms o lic‘-’"’t’?- W.H ,’.'t‘t"l:;‘blng‘(iio, (TB)
s AKL 1987, Waste Water lr‘c'z;n;'l" h ;fh '('0' s actan
atment. Oxford & IBH Publ. Co. Pvt.

Ltd. 345p
q) Sharma B.K 2
A B.K., 2001, Envire :
) Survev of <VU L Environmental Chemis .
c.; Tl(l)l;:, ;z mi”é‘c Environment, The l-llin(d:J‘L(llCl'; try. Geol Publ. House, Meerut
p - nsenc ey I'hn" o . f : .
t) Trivedi RK., | tmzt)'o",]:m{ Mlc!lacl Begon, Essentials of Ecology, Blackwell Science
Ok of Environmental Laws, Rules Guidelines, Compliances and

lSl)ta'?;]:,(:;, l:’ Oll\l and I1, Enviro Media (R)

d /¢ 1] R ’. .

(TB) and P.K. Goel, Introduction to air pollution, Techno-Science Publication
v) Wanger K .

U)SA 421,;;1 K.D., 1998 Environmental Management. W.B. Saunders Co. Philadelphia,
(M) Magazine

(R) Reference

(TB) Textbook

Members of the Expert Committee on Environmental Studies

1. Prof. Erach Bharucha

Director
Bharati Vidyapeeth
Institute of Environment Education &

Research, Pune

2. Prof. C. Manoharachary
Department of Botany
Osmania University
Hyderabad

3. Prof. S. Thayumanavan

Director
Centre for Environmental Studies

Anna University, Chennai

4. Prof. D.C. Goswami

Head, Deptt. Of Environment Science
Gauhati University

Guwahati-781 014

5. Shri R. Mehta

Director EE Division

Ministry of Environment & Forest
Prayavaran Bhawan, CGO Complex

Lodhi Road, New Delhi-110 003

UGC OFFICIALS
6. Dr. N. K. Jain ~___€~o\j
Joint Secretary J NC\PA L s
UGC, New Delhi PRl COLLEGE
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4. The Rightful Inheritors

of the Earth
Vaikom \Snra.&r&& Basheer

Muhammad Basheer (1908-1994)
er holds a unique position in Malayalam
Literature. Also known as Beypore Sultan, V M Basheer was a writer,
freedom fighter, humanist, novelist and short story writer. He has
earned a reputed position in Indian English Literature because of his
distinctive style. He is known for his simple writing, subtle sarcasm
and black humour. He was his parents’ eldest son and was born in
Thalayolaparambu in Kottayam district. Attracted and influenced by
Gandhian ideologies, he took partin the Salt Satyagraha in 1930. ;
Some of his significant literary contributions that aptly reflect his
artistic genius are pathummayude Aadu, Balyakalasakhi, Matbhilukal, /
Premalekhanam, Anargha Nimisham. His works have been translated
into 18 languages and have received worldwide acclaim. His writings
are packed with themes of love, humanity, poverty and the harsh
realities of life. He revolutionised Malayalam literature. A recipient of
many notable awards, V M Basheer was awarded the Sahitya Akademi
Fellowship in 1970. He was also awarded the Kerala Sahitya Academy

and received the Kerala State Film Award for the best story
1982 by

Vaikom
Vaikom Muhammad Bashe

Fellowship
for the film-Mathilukal in 1989. He was awarded Padma Shriin

the Government of India.

‘The Rightful Inheritors of the Earth’,
Bhoomiyude Avakaashikal is a short, narrat
stresses the need to consider animals as a significant part
earth. The author opines that animals too, are the rightful inheritors
and have equal right to coexist here. The short story revolves around

protecting animals and drives home the fact that humans are one of
the other species on the planet. The story begins with the :m:\mmm_\ and

his wife buying a two-acre plot of land with coconut palms and an old
wife thinks

house. The coconuts are consumed by bats. The narrator’s
\
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a translated piece from

of the planet

The Rightful Inheritors of the Earth

of killing the bats and identifie
nearby temple. The story highlights how a man 2
of birds, animals and insects that are an in
world inhabited by him. Through them
forth the inherent greed of mankind when
the activities of bats. The author,
man’s cruelty towards animals an
own comfort and good. In the story,
to kill thousands of batsin the temp
narrator’s wife and cousin go
surrounded by local people w
of their ancestors and shooting
this incident, the au d to highlight th
of the people he
has givena str
and man must enjoy
not believing that bats are thede
believes that they haveas muchri

ive story. The author !

s their source. The bats came from a

n curb the activities
tegral part of the same
emoir, the author has brought
he takes up armsto control

through this narrative, also €xposes
d how he can go toany extent for his
narrator’s wife and cousin plan

remises using a gun.When the

lep
e temple to kill the bats, they are

ho tell them that the bats are the souls
them would be 2 sacrilege. Through
e superstitious nature

re. However, one cannot overlook the fact that he
that every creature is the rightful inheritor
ther animals and birds. Despite
the author

d forefathers’ souls,
rth as humans.

to th

thor has trie

ong message
the presence ofo
parte
ghtto reside onthisea

Inheritors of the Earth
t of land, two acres of

ght that my future was

The Rightful

When the sole ownership of a small plo
coconut-orchard, was established, 1 thou!

safe. The old house can be repaired.
met by selling coco

The family expenses can be
jacks and mangoes- Woods supply enough fuel.
full of good water. .

nuts. There are
An old well,

amount of money ha

Will life be ever fear-free? A huge amoOvr
been spent on stamp paper duty and Hmmwmﬁmﬁos expenses 0
As the government promises all protectio!

d and house taxe

the land @Enrwmm.‘ : _
for the landowner, this is not unfair. Lan b o
are promptly 1€ itted. Encumprances regardn opes
have been cleared. All the three title deeds are mm@ww%:
and key. Nobody in the whole zww 7

copdndst urgter 19 _
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o plot, a »m._dEm creature suddenly mvwmﬁ@fﬁ_zﬁa College 0
€8S, 1o wings! It is noon and there is good sunlight. THYVOGA, Ka

L

dog barks and house fowls bawl. All birds howl. Ho, what
carelessness! I step right into the front of a horrible cobra! With
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Qm%ﬂmq 9 ises it

, the cobra rais xic S
1'do? How shali 1 hand!® %Mmu:‘ !
hands. Man, what a weak o

o mMnn all diverseé EOnEmmb\m i

in fact: .

n wa mmww? This worldly life | .5

g iple? But, €
.. orinciple? But, €O

mdm_wy poisonous bite kills! -

o this plot of land! You have

her bring 3 tick. 1 can
Entire lives, things
Creation. Spake’s creatio
IS one of the inheritors ©
Co-living, Shoyld I follow
a snake js impossible- Po1so
Hallo Snake, go away from

righthere!l . e
m<<r = ake go? Neighbouring Eow : Mm ot

e Thas will harn the snake. The entire globe, P1€

s the snake live

OWN owners, They will h
by piece has been possesse
wherever it can, I don’t min
alert! Walk carefully! Keep a to

A bit later, the snake withdraws its ‘
dog pursues, barking. Through a hole in the fence,

disappears.

Coming from the smoky kitchen with reddened eyes, my
wife asks: ‘The dog has barked and the birds have let out frantic
chirps. Was there any snake?’

"Yeah, Comrade Cobra!’

‘Beaten it to death?’
‘Nothing doing. It is one of god’s creations. Let it live. It is
also an heir to this globe.’
‘Devil or deity —mind our children, they run about and play
here. If the snake comes to our plot, it should be beaten to death.’
r\ ‘It is easy to destroy a life: but, impossible to re-create.’
‘Ask the Almighty why He had created the poisonous

NCE COLEG#ures.’

d _va humans. ,_.lmn
d. But, it's deadly
rch if it is dark.

hood and retreats. The
the snake

poisonous. Be

chimpanzees. For what purpose are they created? Who knows
it? We must try to live without killing others." S

Kuvempu cz«m@@ma billions of creatures like elephants, tigers, lions,
nataka Stale pears, bison, hippos, crocodiles, camels, haorses and
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She remarks, I don’t know whether vyt
‘What a new idea! Spiders, lizards, chamele
are everywhere inside the house. Termiteg o
Books and cloths are eaten by them. Rats
Own ways. The electric wire to the rad;
rats. Crickets and ants fill this house. Thj
worship animals.’

"No, I do not worship animals.’

regret or ridicule,
ons, and scorpions
at away the fences.
trouble us in their
0 is snapped by the
$ is the proper time to

A section of humans worship Serpents. Sankes are deified
and adored. A super-god lies upon a Serpent. Around the neck

of another great god, a serpent coils. Mouse g the vehicle of yet
another god. Certain human beings adore certain other animals.

mcﬂ..mm_m over such beliefs—murders multiply. Earth is a globe
and it H.onmﬂmm without an anchor or axis, Days and nights occur
wnno.a:._m to the exposure, proximity and remoteness of the
9.5:@5. One day the sun may become dark and the earth may
die. Planets may collide and perish. Then, it may be infinite
and eternal darkness. The first to be created might be darkness.
Then, light. Light and heat, all living beings are the descendants
of light and heat—termites, spiders, spiders, trees, ants, snakes

_ and humans.

My wife comes. “Squirrels and crows take away the ripe jack

fruits. Birds and bats eat fruits—guava, sapota and the custard
apples.’

‘It is the right thing. Without an anchor and axis, god has
maintained crores of planets and that same god has created
everything for the earthly beings! Fruits, tubers, corns, grasses
flowers, water, wind, then, heat and light. All animals and \
have claims upon the earth’s produces.’

She asks: ‘Do you mind if I say something?’

‘Certainly not.’

»

PRIN

/

"IPAL ‘It's too narrow a thought.’
birds FapR i : ‘Ok, then, be broadminded! :
, YADRI SCIENCE cOLi@@ereplies offended: “Ok, then, -
" (constituent College. of Kuvempu §lsiwensitydg happens that night—a trespassing into Buls i

: SHIMOGA, Karnataka State., good supper, we have all gone to bed. It is suz/

The Rightful Inheritors of the Earth uw

——
————

‘People like you may better remain bachelors. A man without
wife and children can live in caves and meditate in silence.

‘I am ready to be in a cave if somebody like you is with me to
provide food and drinks.’

‘If so, this cave, our home, is better than any other cave.
But, snakes, centipedes and lizards should not be allowed to
encroach. They have to be beaten to death.” .

“Every day we see the deeds of those who agree with you.
Within a span of five centuries, men will kill and wipe out
animals, birds and all living beings upon this earth. Only
humans will refnain.”

‘Let it be so. Now you take the ladder and go to that jack tree.
Climb and pick the ripe fruit. My children and I can have that’

‘Pardon me birds, pardon me squirrels!’

Chanting so, I climbed the jack tree and brought mosﬂ. the
ripe fruit. Wife, children and I consumed the honey-sweet jack
fruit. Praise to the glory of god!

She says: ‘Don’t sit in idle thought. Look,after our landed
property. Thé welfare of the birds and animals will be looked
after by the Creator. Listen! When I tried to burn the red ants
which started to dig holes near -the walls,-you stopped me.
Now, they have entered our house. Wooden beams of this roof
are eaten by termites. We have to kill the termites and ants.’

‘Twon’t kill anything.” ’

“Those who trouble us should be wiped out.’

“No. Treat them with love. I feel like embracing this universe
with love.

‘If so, reckon that the wife and children are also part of this

cosmos.”

I start reading. Cosmos broadens before me. E:wm

T ———
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e i ) e .
2.20d of animalg . a bit painful and digire.. Yol She picks up and $ s the
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~.~0$~\ estroy thjg house also. But then Who built thig hou W ‘Open the door and pest with 2
Th ey must have died here! % But she squeezes the d may burnt forlong.
o _ jpedes
Ulnkm&%.amm:;o\ Ted with blood, fljes away. The mosquito- corpse out. - conous. The Eonbmoa and nmauﬁmﬁ Qw
raised \d art of my hang Starts itching. Wwe are lying on She says: ‘It is very PO! pites from SCOTP n salt. Take a tor
PRy :NWMMQ.H near the entrance. Thig kind of <m_.mbaw= SSM There is one nmEm&\\%ow crystal ot non:b._% tender shoots.”
or e ur . i . ‘ im . an
save mey purpose of pr, aying. May | Pray—o, Creator, nrMS vasica _mwxiwmcm pick vasica Jeases ;ece of salt. I also take
and come out. Le . ith a pt
= , " nwil
Sm«d\ N and children are Sweating. They neeq the breeze of * Leaves of vasica are taken
M. A dusty cojy Mat is taken and

in disappears- . =
B . Next day %MM» shows me thirty tender cocony
" But, another disaster! She

; ! . ne MW&W. i ; can
breeze wife and children can have enough mm:%“ ‘H:r ﬂwho%mmmﬂm rats. Bring some rat po1son. We :
DHE diagn - p .
ﬂ...mnm is complete silence, €xcept the noise of the rotating fan trap rats and kill them also. : Rats, like other
Are jacka]s Coming ¢ ; ; . & _ AL od’s own creations. 2
death iy i, & to capture fowls? All ate sleeping Sleep is ! Is it right? Rats are also m\ o But we have lost tender
/ “11n gmm:nm Life is spent in eating, QHEEBW and merry- | beings, have claims on earth’s pr Mwn—mn.wo : :
Emkﬁw. My mind £0€s to the outer surface of the moon. Pjts coconut-fruits. Next day also they f wi.
and hills, lifeless land, no trees, no bj

A fly abruptly settles on the pa
fly with blue

creations are

ge of the book I am reading. A
wings. What a beautifu] design! All the individual
perfect pieces of art. Fan, man’s artistic creation,
is a great blessing. Electric lights are also that. Radio and the
amplifier are not always boons. Silence has its own music. Lights

are now switched off. There s primordial darkness. Onmn:m:ww
drift off to sleep.

Reminding to bring rat-poison, she complains: ..m.imrg&“w”
spiders, fifty cockroaches, thirty crickets, five centipe o mmrm&
beetlés, two thousand ants, five hundred termites...” She
been sweeping the home, in toto. Qe 25

"What did you do with them?’ | am curious to find out.

‘Killed them all.’ e

‘Inheritors of this earth?’ o ok
A ‘\Wm.__\w you forgotten the sting of centipede and the sharp
pain?’ ; By .
mZo. I remember.’

el

R
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Suddenly I feel a sharp pain. A needleignited in fire penetratesticge of Kuvempu Ur .

* 5 Karnataka StateConspire for genocide, of Cooperate-no, .mrm Tmm‘ﬁ .
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i If the rats take thirty coconuts per day, how many will they
take in one month?’

‘Around nine hundred-’

‘Rats destroy so many coconuts. Termites have eaten away
the roof Nwam.aw almost completely. ] oW we need new wooden
girders for the roof. We have planned that by selling coconuts
every need can be met. I half-eaten coconuts fall down every
mm.ﬁ‘?m cannot sell them. How can we have our daily food?

Rats or our family—only oné of them can survive. Just think,
am I right?’

For the survival of humans, rats have to be destroyed. Can
man thrive without destroying any other living thing? God has
created billions of microbes. Medicines kill them. Is it justice? A

new ideology is needed. Is life possible without killing others?
Snakes kill and devour frogs. Snakes eat rats. Big fishes 1
swallow small ones. Jackals catch and gulp down the fowls. !

Men eat fish, fow] and flesh. Bugs drink animal blood; worms

proliferate in bowels and body-recesses. One lives by ruining

! another. Pretty and pet roses are munched by pests. So, life on ,

¢ earth is an enigma. Not a dependable theosophy. Oh, God! I am

ignorant. Reveal to me what is right!

iy e 2

S R
s

‘Come here.” =
‘What? Why?”
- ‘Tam going to the market, with a friend. I shall collect the rat-
poison, if you will give me the money.’
‘No money. From the coconut vendor hasn’t...”

‘Ok, Ill avail a loan.”

Problem is solved. Forgive us, rats! God, the Creator of all,
pardon us. We are going to trap and kill rats. Nine hundred
coconuts a month, not a negligible loss, my family depend upon '
the coconuts. Forgive us!

She came back after two hours, with a big bottle of rat wommowv:,;
‘The price of coconut has increased. It may raise mgqge,ntkituent ¢
vendor gave me a good amount as loan.” She is oﬁd.o%“m._e

‘Why the laugh? Is it for the hike in the coconut-price?’

R
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The Rightful Inheritors of the Earth F &
‘No. with my friend I went to many shops: but, rat-poison is
not available. Those at the shops laughed at us. The government
has banned the selling of rat-poison as many use it for easy
suicide, to buy poison, special sanction is necessary .’
“Tdiotic government— there are ropes and rail lines! Yet, how
did you get it? Enough for one hundred thousand suicides!’
Tgotit through a friend. She got it for me from her husband’s

office.”

Very good, then, you can kill.” :

‘Don’t say killing like that. Mutton, chicken and .?m ES.Sm
fetch in the name of god, for ».mm&ﬁm.. us. God s:‘u certainty
approve of it if we root out rats for mmﬁﬁm. our food. . ‘

Let god approve of it! Rat’s delicacies were B_xmm xﬁm»
poison, in many bowls and she placed them at different
sensitive corners. Wtihin four or five days, five mo&;m\ twelve
squirrels, about two hundred rats, and one cat died. 2.@5
various corners in our house roof, dead rats started decaying.
The whole household was filled with a nasty smell. .

But tender coconuts kept on falling. .H.rm coconut Msnwﬂm
commented that owls might be the culprits. H.ﬁ was just on
old hearsay, handed ao@: to the new generation of .coconut
pickers! No, the beaks omM owls are short and curved; moreover

owls mnm\h\mnn<9,ocm. / ;

After two months, the real thieves were found out. wmﬁm. :
At nights bats come in battalions, Clinching the tender mﬂbwm .
they make long inrpdds and drink\the juice. And they go m :

atified. h | e g
gr Several ways are tried to solve, the bat problem. ,n.OnomeM
are covered with prickly and stinging creepers. Plosives

. . y beaten
; during late evenings. Palm trees ar€
ackers are used during bottles for sound -effects that

<. Scarecrows with frill-sleeved shirts have mva_ :
tops. But all this and. even giﬁ.

roaring and throwing stones fail to sﬁ.a.om_ Em,ww :
people sleep, bats come and anzw..,n,mmwn& S_&_wn.

e
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mr:bw..mb. All the three Predecessors; things that have been followed
e bats. Fly away, fly butchering; slaughtering or cut for food
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Intellectual Property Rights (IPR): Introduction and forms of IPR, International and regional
agreement in IPR, IPR related legislation in India. Patent- Definition and characteristics, patenting
application in India, requirements for patenting, International patents, Patenting genetically
modified organisms (GMOs). -08 Hrs

LIST OF PRACTICALS:

1) Estimation of Blood Glucose by DNS method.

2) Estimation of total amount of serum cholesterol.

3) Estimation of serum creatinine by Jaffe’s method.

4) Estimation Hemoglobin by cyanomethemoglobin method.

5) Study of human chromosome abnormalities by Karyotype analysis. g

6) Prediction of protein structure and using topography and identification of the best active pocket of a given
protein sequence.

7) Identification of active site of a given protein using CAST-P.

8) Identification of the number of similar compounds before and after filtering the diclofenac.

9) Identification of hydrogen bonds and hydrophobic interactions.

10) Determination of druggable volume with highest confidence for a given query sequence using sequence
similarity search.

11) Identification of amino acids involved in the active pocket of the given protein.

SUGGESTED READINGS:
1. Prathibha N and Venugopal Rao V. 2010. Medical Biotechnology, 1* ed. Oxford Univ. Press, New Delhi.
2. Gery Walsh. 2007. Pharmaceutical Biotechnology Concepts and Applications 1 ed., John Wiley & Sons
Ltd., England.
. Stryer B. 2006. Biochemistry, 5" ed., W. H Freeman & Co. USA.
Strachen and Read.2011. Human Molecular Genetics. 4" Edition. Garlan Science Publications.
Pearson and Benjamin. 2006. i. Genetics, 2" edition. A Molecular Approach (Peter Russell)
David.P.C. Clark Nanitte J Pazdernik.2009. Biotechnology Applying the Genetic Revolution.
Elsevier Academic Press.
Roland W. Herzog.2009. Gene therapy Immunology, Willey Blackwell Publications.
Mountain. A, U.M Ney. Vol 5. 2010D.Schomburg. Biotechnology.2™ Edition. V.C.H & Wiley Company.
Kuby. Kindt. Goldsby. Osborne. 2007. Immunology. 6™ Edition. W.H. Fruman & Company.

. Fisher. Mikos Bronzino. 2007. Tissue Engineering. C.R.S Press.
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Hard Core Paper - 4.3: RESEARCH METHOM@LOGOL/

Total Hours: 64 Hrs
Unit 1: Research and Research hypothesis; Definition, objectives types and importance,
research in biological sciences, Research process and Research design; Features of a Good
research study. Identification of problem; Research problem Components; Formulating

hypothesis- Types of hypothesis. -05 Hrs

Unit 2: Animal Handling: Introduction to various laboratory animal and their requirements; An
overview behavior of animal; animal control tools; animal Restraint; handling; animal markings;
Ageing requirement; Routes of drug administration; dosage fixation, LDso, LCso, ECso; Welghts :

and measures; Importance of GLP and MLP. -08 H
—A 7\/
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Unit 3 DM"‘ systematic analysis: Collection, classification, tabulation and presentation of data.
Measures of central tendency; Meaning and single working example on Mean, Median and Mode.
Measure of dispersion: definition and single working example on Range, mean deviation, Semi,
inter-Quartile deviation, variance, standard  deviation and Coefficient of variation. -08 Hrs

Unit 4: Probability: Distribution; Binomial and Normal distribution with an working example.
Skewness and Kurtosis. Correlation and regression analysis: types of correlation; regression
assumptions; variation of one variable with other (correlation), and prediction of one variable (the
response) with other (predictor) using an equation (regression); using simple biological experiment
example. Experimental designs and Data Transformation. -06 Hrs

Unit 5: Hypothesis testing: Null hypothesis; Student ‘t’, Chi-square (x?), F-Statistical analysis
(Analysis of Variance) (ANOVA). -06 Hrs

Unit 6: Chromatography: Concept of partition coefficient, relative mobility, Distribution
constant, Principles, applications and explanation with an example on; Thin Layer, Gel

permeation, lon-exchange, Affinity, Gas-Liquid and High Performance Liquid Chromatography
technique. -06 Hrs

Unit 7: Spectroscopy: Basic principles and electromagnetic spectrum; Beer-ljamb.ert’s Law.
Principle, procedure and applications of UV-Vis, IR, Fluorescence, Circular Dichroism, X-ray
diffraction, NMR and Mass spectroscopy. -06 Hrs

Unit 8: Centrifugation and Electrophoresis: Principle, Svedberg coefficient; Sedimentation
velocity and equilibrium. Preparative centrifugation; Differential Centrifugation; Density gradient
centrifugation and their applications. Basic principles, procedure and applications of Agarose,
Native PAGE and SDS-PAGE. Blotting techniques: Principles and applications of Southern,
Northern and Western blotting techniques: -04 Hrs

Unit 9: Review of Literature: Need for reviewing Literature, sources of Literature, conventional
sources (Indexes and abstracts, journals) computer based sources (Pub med, Science Direct, Search
engines, Google Scholar, Research gate). -08 Hrs

Unit 10: Scientific Report Writing and Presentations: Principles of writing, Steps in Report
writing, Components of Reports- Table, Graphs, Figure, Bibliography. Format of the Research
report. Research Paper, Dissertation/ Thesis, Project proposal. Data presentation in oral and poster
presentations for seminars/conferences. -07 Hrs

LIST OF PRACTICALS:

1. NADH UV-Visible analysis

2. Purification of BSA using Sephadex G50

3. TLC of amino acids

4. SPSS package analysis and Graph pad prism

5. Isolation of ghost membrane protein

6. SDS-PAGE of erythrocyte ghost membrane protein

7. One way and two way ANOVA of an animal experiment
8. SPSS package analysis

9. Correlation analysis of a phytochemical concentration with different antioxidant methods
10. Animal handling — tools for restrain, handling methods and weighing techniques

t“—q'p\/
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V SEMESTER

BC-05: BIOANALYTICAL TECHNIQUES, ENVIRONMENTAL BIOCHEMISTRY AND
BIOINFORMATICS
ORI TOTAL- 45 hours .

and sources (in brief).

Untt | (15 Hr)
Dialysis,

tntroduction: Scope ol isolation and purification of biomolecules- stralegy, aim, objective
Sumple sclection, methods of tissue homogenization, Salt and orgunic :,ulvuu extraction and fractionation.

Reverse dialysis, ultrafiltration, lyophilization.
Chivomatography: Principle, procedure and application of partition chromatography, adsorption chromatography,
Gl e and

ion-exchange chromatography, column or size cxclusion chromatography, aftlinity chromatography,

HPLC. g

Electrophovresis: Principle and applications ol fiee flow, zono clectrophoresis (I’upu electrophoresis, Gel
electrophoresis, PAGE, SDS-PAGE and Disc PAGE). Isoclectric lucusing, Ilq,h volm,_,o.. t.|t.(.ll()p|lor(,‘-l‘~. Pulse lield

'

clectrophoresis, Immuno-electrophoresis, 2D PAGE.

CUnit 11 (15 Hr)
Centrifugation: Principle of sedimentation technique. Dilterent types of centrifuge and rotors Principle, procedure
sentrifugation, ratc zonal

and application of differential centrifugation, density pradient centrifugation, ultra centrifugation
centrifugation, isopycnic centyjfugation. '
Colorimeter and spectrophotometry: Laws of light absorption -Beer - Lambert’s law. UV and visible absorption
spectra, molar extinction coefficient and quantitation. Principle and applications of colorimetryand
spectrophotometry. Outline principle and application of nephelometry, '[‘urbidomclry., fluorometry, and atomic
absorption spectra, NMR and Mass spectrophotometer (in bricl).

Computation,

Biostatistics:  Aims, scope, definition and elementary
classification,tabulation and diagrammatic presentalion of statistical data. Basics of measures of central tendencies-
IM). Basics of

acet % rog ¥
mean, median, mode- measures of variations, standard deviation (SD), standard error mean {SEM)

correlation and regression and its applications in biology.

idea ol -statistics in biology.

Unit 111 (15 Hr):
[‘nvnronmcu}al Biochemistry:Air pollution: Pollutants and lhul wmml carbon i

nitrogen and hydrogen. - Carbon dioxide and greenhouse effect. Chlmonuorocarbon an
ll_llllm__l_l,, BOD and COD. Treatment of sewage and industrial effluents, Pesticide hazards. Slmotun.s aﬂ(.L
the following;: insecticide: malathion, Herbicide: 2,4 D & 2,4 S, Disposal of radlowuve wzwtcs. Biochemical

of lead, mercury, arsenic and wdmnunﬁ

BIOINFORMATICS: Introduction~"to bioinformatics,

bioinformatics, relatiopship with varigus branches of lile scicnces.

sciences. Detailed study of various databases-Delinition, information generation, Storage, editing and retrieval
» Classilication- Database management, public agencies-NCBI data model and structure of EIG and genome net and

its importance and scope,difterent disciplines of
Computational approaches to Biological

Genebanksequénce database.
Sequence alignment and databasescarching: [ntroduction, protein and nucleic acid sequence analysis, models G
ent. Sequence, comparison by BLAST.

sequence analysis, tools for sequence search, analysis and alig
FASTA, human genome project and its significance.

__ SHIMOGA, Kamataka
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Part \”ﬁﬂlﬂﬂﬂfﬁ” \/ 4 M wt

[ relation to genotoxicity, radiation
% e - 4
Unit 143 et ; i l"“h”“.,[,,;.,,_ﬂ e

disordi
tatroduction and s ape of Tovicology 1o l!_‘l :‘.‘ ‘l.;-’,mu nfal [oxicology 12 M wt
L : v inetals, and biocides,
ovicants an (sod, atmosphere, heavy metal = e
o~ e A biological hazards from chem %

ana INIE :

Y and molecular basis of
genesis. Tumor markers,

0 pestiond veterinmy Al

Tostcants and mec hanism of action - o ;
- ) synaptic poisons

! L :
incidence, etiology

Of pesticides, axont ey
mcer and i1s type

s Genotonicity - Introduction, g
» anti oncogencs, carcino,

nes). Mechanism of action of oncoyenes,
¢ 1O SIS ¢ coll. Therapy and prevention of cancer 6M wt
Unit 111 (4 br) easing absorption and translocation of
dotal therapy for Toxins- F'ypes, antidotal procedures, procedure decreasing

- i 144 S " v 52
o itie ¢ -activation of togicants
weval of poisons by emetics. gastric lavage, catharities, Drugs for deactiv

C LONICHN tests
Part B: Genetic Engineering 12 M wi

Unit 1(7 hr) 3 1 s I

Introduction- Brief history and principles of genetic engineering, molecular tools of genetic engineering- Enzymes

used in r-DNA technology-Types, detail account of restrictiod endonuclease and ligase. Host ““5' for cloning-
A youc and eukaryotic host. Veetors (The cloning vehicles) -Salient features of vectors, plasmids,
Hage, cosmid, artificial chromosomal vectors, Methods of gene transfer- Transformation, Conjugation,
Electroporation, Liposome mediated gene transfer and direct transfer of DNA ¢
Unit 111 (9 hr) 16 M wt
Gene cloning strategies- Cloning from genomic DNA or m-RNA- Construction of chimeric DNA. Introduction of
himeric vectors 1o the host cell. Selection of transformed cell. Genomic library and its construction, c-DNA
Basic techniques in genetic engineering-"solation and purification of nucleic acid, cellular DNA, m-
blotting techniques-Types (Southern, Northern and Western) and application. DNA s€quencing method- 3
Principle, methodology and applications. Site directed mutagenesis and protein engineering. i
_Unit IV (8 hr) 16 M wt
! Applications of r-DNA- In disease diagnosis and medical forensic: DNA chip-MicrOarray of gene
the diagnosis of infectious disease, Genetic disease, Construction of gene bank, DNA finger printin
in diseases. BFLP, VNTR, SNP’s.
Pharmaceutical products of r-DNA technology- Insulin in Diabetes, Recombinant vaccines, DN
transgenic animals, transgenic clones, benefits and adverse effects of r-DNA technology in so&:iel‘yA

¥

S

RNA.
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Part C; Bioinformatjes
Unit 1 (4 hr)
Basic Bioinformatics- Introduction 1o bioinformatics, its importance ang scope,
| different disciplines of bioinformatics, relationship with varioys branches of life sciences
approaches to Biological sciences, Detailed study of various data bases-Dcﬁnition-. infm"t-lxl
editing and retrieval, Classification- Database management, public agencies-NCBI data mo
P f and genome net and Gene bank sequence database, : L4 Sk
Unit 11 (4 hr) A
Sequence alignment and dagabase searching: Introduction, promm
J| Sequence analysis, tools for sequence search, analysis and alignm
w | FASTA.Phylogenetic analysis- Tree building, basic coneept and
- project: An overview of human genome peaiect, Applicati (

d cd

'
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