
(Abstract)
Modified Scheme, Syllabus of M.Sc Applied Zoology Programme (CBCSS) - Mark rearrangement for
the Courses in fourth semester - implemented in the University Department - we.f. 2020 Admission -
Orders issued

ACADEMIC C SECTION
AcadlC4l3864l2O2O Dated. 28.1L.2022

Read:-l. U.O. No. Acadlc4l3864l2020 dated L7.O1.2O2L
2. Letter No. Acad/C4l1261712020 Dated 17 .08.2022
3. Minutes of the meeting of the Department Council, Dept. of Zoology dated
o7.L7.2022
4. Letter from HoD, Dept. of Zoology Dtd. 08.11.2022 forwarding the Scheme, Syllabus
of MSc Applied Zoology programme CBCSS

ORDER

1. As per paper read (1) above, the revised Scheme, Syllabus MSc Applied Zoology Programme
(CBCSS) was implemented in the Unrversity Department - w.e.l 2O2O admission.
2. The meeting of the Department council, Dept. of Zoology held on 07.11.2022, as pet paper read(3)
above, resolved to change the mark distributed for the Course - Project ( MSZ004C11) from 200
to 100 with cE 40 & ESE 60 to comply with the Regulation for PG programmes (cBCSS)in university
Departments w.e.f 2020, and as requested as per paper (read 2) above.
3. The HoD, Dept. of Zoology submitted the modified Scheme, Syllabus with the aforementioned
changes made in the mark distribution for the Courses in the fourth semester of M.Sc. Applied
Zoology Programme (CBCSS) as paper read (4) above, for implementation with effect lrom 2020
admission.
4. The Vice Chancellor after considering the matter in detail and in exercise of the powers of the
Academic Council conferred under section 11 (1) Chapter lll of Kannur University Act 1996 accorded
sanction to modify the Mark rearrangement for the course in fourth semester of M.Sc. Applied
Zoology Programme under CBCSS, in the Department of Zoology, Mananthavady Campus with effect
from 2O2O admission as detailed in para (2) above, and to report to the Academic Council.
6. The modified Scheme and Syllabus of M.Sc Applied Zoology Programme (CBCSS) implemented
with effect from 2O2O admission are appended and uploaded in the University
Website.(www.kan nu ru niversity.ac.in).
7.The UO read (1) above stands modified to thas effect

Orders are issued accordingly.

sd/-
BALACHANDRAN V K

DEPUTY REGISTRAR (ACAD)
For REGISTRAR

To: 1. The Head, Dept of Zoology
Mananthavady Campus

Copy To: 1. The Examination Branch (through PA to CE).
2. PS to VC / PA to PVC / PAto R

3. DR / AR 1/ AR ll (Acad), EX-CI, EP lV
4. The Web Manager (tor uploading in the Website),
5. The Computer programmer
6, SF / DF /FC

t"'*lKy By order
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KANNURUNIVERSITY

DEPARTMENT OF ZOOLOGY

CURRICULUM AND SYLLABI FOR
M. Sc. APPLIED ZOOLOGY PROGAMME

Choioe Based Credit and Semester System (CCSS)

(w. e. f. 2020 Admission)
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REGULATIONS, SCIIEME AND SYLLABUS FOR M.Sc. APPLIED ZOOLOGY
(BIODIVERSITY: CONSERVATION AND MANAG EMENT)

Eff€ctiye from 2020 Admission

1. ELIGIBILITY FORADMISSION:
Candidates who have passed and secured at least 55% marks in B.Sc. Zoology (Main) Degree
examination of this University or an equivalent examination of any other University is eligible to
apply for the M.Sc. Applied Zoology (Biodiversity: Conservation and Management) programme.

Regulations regarding the reservation of the seats are as per the rules of Govemment of
Kerala/Kannur University. Those who have appeared for the final year examination can also
apply; however, they should produce the mark-sheet before the preparation ofrank list.

2. ADMISSION PROCEDURE:
Admission to the MSc Applied Zoology programmes of the University department shall be
made purely on the basis of Entrance Examination.

3. REGISTRATION

a. The Department has Permanent/ Contract faculty members as Student Advisors. Each student at the
time of admission will be assigned to an advisor by the Department Council. He/she will advise the
student about the academic Programme and counsel on the choice of courses depending on the
student's academic background and objective. The student will then register for the courses she/he
plans to take for the semester before the classes begin.

b. The Department ofZoology offering MSc Applied Zoologyprogramme shall have the maximum of20
students that can be admitted taking into consideration the facilities available. The Department
Council will be the authority to fix the optionals that can be offered for a Programme while ensuring
that sufficienl choice is given to each student in all semesters other than Semester l.Elective courses
for the next semester will be announced within l0 days ofthe end ofthe previous semester.

c.The student has to complete the prescribed prerequisites for the course before registration. The student
within a marimum of 10 working days after the commencement of the classes can change the
Optional Course with the consent of HoDin consultation with the Advisor.

d. The Department shall make available to all students a bulletin listing all the courses offered in every
Semester specifying the Credits, list of topics the coune intends to cover, the name of the instructor,
the timetable and examination schedule. This will be made available in the last week ofeach semester
after it is approved by the Department Council, the Dean and the VC.

4. COURSEDETAILS:
a. Credit and Semester system will be followed for the programme. Credit is the measure to assess

the value or relative importance of a course, computed on the basis of the time to be devoted
for teaching theory and/or practical. Credit defines the quantum of contents/ syllabus prescribed
for a course and determines the number of hours of instruction required per week. Thus credits
will be assigned on the basis of the number of lectures/tutorials/ laboratory works and other
forms of learning required completing the course contents in a sixteen week schedule per
semester.

b. Each student at the time of admission will be assigned to an advisor by the department council.
He/she will advice the student about the academic programme and counsel on the choice of
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course.

c. Three kinds of Courses are offered - Core, Elective and Open Elective Courses (including MOOC
courses). Core and Elective Courses are offered by the Department conducting the Programme.
Open Elective Courses are offered either by the Department conducting the Programme or by any
other Department olthe Univerii!r or ria MOOC.

d. Elective Courses are offered blthe Department concerned. Open Elective Courses will be oflered by
other Departments/Centres/lnstitutions as options. Open Elective Courses can be opted in any of the
Semesters during the entire Programme other than the first semester. The maximum students that can

be admitted to an Open Elective Course is limited to forty (40) except for MOOC courses. If the
student intake in a department is more than 40, then the maximum number of students that can be

admitted to an ODen Elective course is equal to the student intake.

e. The minimum duration for completion of a two year PG Programme in any subject is four
(4)semesters and the maximum period for completion is eight (8) Semesters from the date of
registration.

f. Zero Semester : A Semester in which a student is permitted to opt out due to unforeseen genuine
reasons_

g. No regular student shall register for more than 24 credits and less than l6 credits per semester.

h. The total credits required for the successful completion of a four semester Programme will be
between 72 to 80.

i. Maximum credits assigned to Core Courses for science subjects are 70 % ofthe total required
credits.

j. The Department Council shall design Core. Elective and Open Elective Courses including the
detailed syllabus for each Programme offered by the Department. The Deparlment Council shall
have the freedom to introduce new courses and/or to modify/redesign existing Courses and replace
any existing Course with a new Course to facilitate better exposure and training for the students,
with the approval ofthe Faculty Council and the Academic Council.

k. There shall be a one hour lecture excluding tutorials/seminars and two to three hours of practical
work per week for one credit.

a. Evaluation ofthe students shall be done by the Faculty member who teaches the Course on the basis of
Continuous Evaluation and an End Semester Examination. The propotion ofthe distribution of marks
arnong End Semester Examination and Continuous Evaluation shall be 60:40.

b. Continuous Evaluation includes Assignments, Seminars and periodic written examinations.
c. The allocation of marks for each component under Continuous Evaluation shall be in the following

proportions:

Theory Practical

Components o% of marks Components o/o of marks

1
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Test paper 40% (16 marks) Tests 75% (30 marks)

Viva. Seminar
presentalions. Discussion,
Debate etc.

40% (16 marks) Record 25%( 10 marks)

Assignrnent 20% (8 marks)

Total Internal marks 40 Total internal
marks

40

e. A copy of all records of Continuous Evaluation shall be maintained in electronic fonnat in the
Depanment and shall be made available for verification by the University.

f. Perlormance ofeach student in an assessment shall be intimated to him/her within two weeks ofthe
conduct oftesy submission of assignment/ report.

g. For the end semester examinations, the duration ofa four credit course shall be 3hours

h. The minimum attendance required for each Course shall be 60% of the total number of classes

conducted for that semester. Those who secure the minimum attendance in a semester alone will be

allowed to register for the End Semester Examination. Condonation of attendance to a maximum of
l0 days in a Semester subject to a maximum of two spells within a Programme will be granted by
the Vice-Chancellor. Benefit of Condonation of attendance will be granted to the students on health
grounds, for pailicipating in University Union activities, meetings of the University Bodies and
participation in extra-curricular activities on production of genuine supporting documents with the
recommendation of the Head of the Department concerned A student who is not eligible for
Condonation shall repeat the Course along with the subsequent batch.

6. (iR.\t)l\(;:
6.1 An alphabetical Grading System shall be adopted for the assessment of a student's performance in

a Course. The grade is based on a 6 point scale. The following table gives ihe range of marks o/0,

grade points and alphabetical grade.

Range of M arkso/o Grade

Points

Alphabetical
Grade

90-100 9

80-89 IJ

'7 0-7 9 7 B+
60-69 6 B

50-59 5 C

Below 50 0 F

A minimum of grade point 5 (Grade C) is needed for the successful completion ofa Course. A
student who has failed in a Course can reappear for the End Semester Examination of the same
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Course along with the next batch without taking re-admission or choose another Course in the

subsequent Semesters of the same programme 1o acquire the minimum credits needed for the

completion of the Prograrnme. There shall not be provision for improvement of CE and ESE. A
student can sit the ESE again if she/he has successfully completed the CE requirements in a

subsequent semester subject to the maximum durations permitted.

Performance of a student at the end of each Semester is indicated by the Semester Grade Point

Average (SCPA) and is calculated by taking the weighted average of grade points of the Courses

successfully completed. Following formula is used for the calculation. The average will be rounded

offto two decimal places.

GPA Sum of (grade points in a course multiplied
Sum of Credits of Courses

by its credit)

6.4At the end ofthe Programme, the overall performance ofa student is indicated by the Cumulative

Grade Point Average (CGPA) and is calculated using the same formula given above.

Empirical formula for calculating the percentage of marks will be
o/s lv{6d<s =(f,epA x l0)+5.

Based on the CGPA overall letter grade ofthe student and classification shall be in the following
way.

CGPA 0verall
Letter
Grade

Classification

8.5 and above

First Class

Distinction
with

7.5 and above but less than

8.5

6.5 and above but less than

7.5

B+
First Class

5-5 and above but less than

6.5

B

5 and above but less than

5.5

C Second Class

Appearance for Continuous Evaluation (CE) and End Semester Evaluation (ESE) are compulsory

and no Grade shall be awarded to a candidate ifhe/she is absent for CEIESE or both.

A student who fails to complete the Programme/Semester can repeat the full Programme /
Semester once, if the Department Council permits to do so. Absence in an examination will be
marked zero.

No student shall be allowed to take more than eight consecutive Semesters for completing the
four Semester Programme from the date of enrolment.
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7. GRADE CARD

The Controller ofExaminations shall issue the grade cards of all semesters and the consolidated
grade card and certificates on completion of the programme, based on the details submitted by the
Head ofthe Departments. This will be in digital form only.

The Grade Card shall contain the following
(a) Title ofthe Courses taken as Core, Elective & Open Elective.
b) The credits associated with and grades awarded for each Course.
c) The number of credits (Core /Elective / Open Elective) separately eamed by the student
and the SGPA.
d) The total credits (Core / Elective / Open Elective) separately eamed by a student till that
Semester.

The consolidated grade statement issued on completion ofthe Programme shall contain the name
ofthe Programme, the Department/School offering the Programme, the title ofthe Courses taken, the
credits associated with each Course, grades awarded, the total credits (Core /Elective/Open)
separately earned by the student, the CGPA and the class in which the student is placed. Rank
Certificates will be issuedbased on CGPA calculated at the end of the last semester of that
Programme.

8DEPARTMENT COUNCIL

All the Permanent and Contract teachers oflhe Department shall be the members of theDepartment
Council.

Depanment Council shall prescribe the mode ofconduct ofcourses, conduct ofexaminations and
evaluation of the students.

An elected student representative also Inay attend the department council meeting where agenda
related to academic matters / research activities ofstudents are discussed.

1

The Department Council subject to the Regulation shall monitor every academic programme
conducted in the Department.



SEMESTER WISE DISTRIBUTION OF PAPERS, MARKS, CONTACT HOURS AND CREDITS

First Semester
Title of Paper ContactHrsn1 cck Credits

Course detailsi marks L t/s End
Sem

Intcmal Total

MSZOOO ICO I Philosophv of Scrence and
IIistory oftsiology

I I JO 100 4

MSZOOO IC()2 l I r1 6o .1t) 100 4

MSZOOOICO3 Physics for Biologisls and
Statisncs for Biologisrs

.l l 4ll 100 .l

MSZOOOICO4 Biosystemaaics. l'axonomyand
Ethology

fi) ,1i) lotr I

N,4SZoCNIPOI Praclical - I (Biochemistry) (i JO

\lSl( x )r ll'1rl Praclical - lI (Biophysics &
Biostatistics)

6 {n) .10 r00

Total l.lO 6i.rir ))

Iitlc ofPaper Contacl llr\/\\ eek llark Credits

I ourse detarlsrmarks I 115 End
Sem

lnternal Total

MSZOOO:C05 Ct-togenelics.
Molccular Biology and
Molccular cvolution

.1 I 6t) 4t) t 0t) ,1

MSZOO02C06 Biotechnology&
tsioinformatics

.+ I 1 40 100 I

MSZOO02C0? Conparative Animal
Physiology

.1 I .l 60 10 10t) 1

MSZ(X)02tiol* lmmunology * .i I I :li) 100

MSZOOO2OOI Rcmote scnsrngand GIS for
LileSciences

.,1 .l 10 l0t) I

MSZOOO2mI hactical [l(C],togenetics,
Molecular Biology and
Biotechnology)

60 JO 100

vs7()( 1P0.1 Pmctical IV (Anlrnal
Physiology and Parasitolog] )

.10 100

Total 160 lJ0 ::

Third Semester

Paper No 'l itle ofPapcr Contrct HrsN rck llark Credits

Course details/marks I, T/S End
Sem

hrtL'rnal Total

MSZ(X)OlC08 Dcvelopmenral Biology I l 4 60 40 100 I
MSZ(XX)r('.09 Ecology + I .l 60 .10 i00 .l

MSZ(X)o3Ct0 Consc.vation Biology I .l I 4 (0 40 100 l
MSZO(X)lti02 Conscrvalion Biology ll + I ,1 40 r00

MSZOO03E03* Wildlife Biolo-qy, I I .t 40 100 .l

Open Course 60 rl0 100 .l

MSZOOOSPO5 Practical - V ( Developmental
Biology)

6 40 t00 3

MSZOO0IP06 Practical- VI (Ecolog) and
Parasilology)

6 60 .10 r00

Toral l6() l.t0 600
II

IIII
1

Second Semester

Chcmistry lor Biologisis

I roo60
l.'
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Fourth Semester

'Iitle ofPaprr ContactHrsAYcek ltarks Credits

Course delails/marks l_ T/S End
Sem

lnternal Total

MSZOO0.1U04 * Res€arch M€thodology -
Concepts & Methods+

.1 .l 60 .10 100 I

MSZOO0.1l,0i* Pamsitology* .t 60 .10 100 J

MSZOO04E06* I'isheries Biology* l 60 40 100 4

MSZOU]4C I I 1 J 60 10 100 6

loral 180 1t0 100 1.1

*Elect,ve paper - choose any l\r'o (MSZOOo4 E 0l, MSZOOo4E 02,MSZOO04E 0l)

PROJECT WORK
The main objective of introducing a project work in the curriculum is lhat the student who completes this
couse should get hands on experience in independent research work in the field of biodiversity conservation
and management. He/she should equip himself,herself to face challenges in Conservation Biology and should
be able to provide trained manpower in the field. A topic in the optional subject Biodiversity: Consenation
and Management shall be assigned to each student.

The research work related to this topic will be carried out by each student under the supervision of a teacher.
The report of the findings shall be submitted by each student in the form ofa dissertation which shall be

submitted for evaluation a day prior to the date ofviya voce examination ofthe fourth semester. A declaration
by the student to the effect that the dissertalion submitted by him/her has not previously formed the basis for
the award of any degree or diploma and a by the supervising teacher to the effect that the dissertation is an

authentic record of work carried out by certificate the student under his supervision are to be fumishedin the
dissertation.

Assessment ofdifferent components of project may be taken as below:
Internal evaluation: 80 marks
Internal evaluation should be done by the Internal superuising teacher on the basis ofthe involvement of
student at various stages of the project work including collection of data in a time bound manner,
submission ofdissertation as per the time schedule and on the sincerity and punctuality in carrying out the
dissertation work

External evaluation: 120 marks
External evaluation of the dissertation and the conduct of Viva Voce examination should be done by two
examiners of which one should be an expert from an Academic or research institute from a panel of
experts submitted to University by the Head of the Department and the other should be a permanent
faculty member nominated by the Head ofthe Department.

Out of the 120 marks 80 marks may be eamarked lbr the dissertation, 30 marks for lhe presentation and
10 marks for the interaction

Pass conditions. The students shall declare to pass the project report course if she/he secures a minimum
of 40olo marks (intemal and extemal put logether). In an instance of inability of obtaining a minimum of
40% marks, project work may be redone and the report may be resubmitted along with subsequent exams
through parent department. There shall be no improvement chance for the marks obtained in the project
report.
Students are required to undertake a compulsory study tour and a report of tour is to be submitted along
with the Dissertation.

1
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CURRICULUM AND SYLLABI FOR MSc APPLIID ZOOLOGY

I SEMESTER
MSZOOOI C0 I - Philosophy of Science and History of Biology
MSZOO0IC02 - Chemistry lor Biologists
MSZOO0I C03 - Physics for Biologists & Statistics for Biologists
MSZOO0I C04 - Biosystematics, Taxonomy and Ethology
MSZOO0l P0I - Practical l(Biochemistry)
MSZOO0IP02 - Practical II (Biophysics & Biostatistics)

II SEMESTER
MSZOO02C05 - Molecular Biology and Molecular Evolution
MSZOO02C06 - Biotechnology and Bioinformatics
MSZOO02C07 - Comparative Animal Physiology
MSZOOO2EOI+ - Immunology
MSZOO02O0I -Open elective
MSZOO02P03 - Practical Ill (Molecular Biology and Biotechnology)
MSZOO02P04 - Practical lV (Animal Physiology)

III SEMESTER
MSZOO03C08 - Developmental B iology
MSZOO03C09 -Ecology
MSZOOO3CI0 - Conservation Biology - I
MSZOOO3E02 - Conservation Biology - tI
MSZOO03E03* -Wild Life Biology
MSZOO03O02- Open elective
MSZOO03P05 - Practical V (Developmental Biology)
MSZOO03P06 - Practical VI (Ecology and Conservation Biology)

IV SEMESTER
MSZOO04E04* - Research Methodology - concepts and methods
MSZOO04E05* - Parasitology
MSZOO04E06* - Fisheries Biology
MSZOO04CI I - Project Work
*elective paper

MSZOOOTC01 - PHILOSOPHY OF SCIENCE AND HISTORY OF BIOLOGY90hrs

Course outcome: After the completion ofthis course, the students will be able to:

o Understand what science is and in what ways science differs fiom non science and
pseudoscience subjects

o Get a clear picture about what philosophy science is.

o Understand the different methods ofreasoning in Science.

o Get an idea about the modes of scientific explanations.
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Understand the role ofparadigm shifts in various branches ofscientific research; also get
an idea about the scientific revolutions in various branches ofscience

Understand the value, its acceptance and the criticism to Science

Understand the historical milestones in the evolution ofscientific thoushts and research.

Distinguish between different centuries with respect to groMh ofscience and scientific
thoughts.

Understand the ups and downs in the history ofscience, pace ofscientific research during
I7'n to 20'' Centuries and contributions made by scientists in the past centuries.

A. Philosophy ofscience 50 hrs

MODULE I:
l. What isScience?

Origins ofmodernscience.
Philosophy of Science- defi nition,scope.
Science andpseudo-science.

2. ScientificReasoning
Deduction andinduction
Hume'sproblem
Probability andinduction

3. Explanation in science
Hempel's covering law model ofexplanation
The problem of symmetry
Explanation and causality
Can science explain everyhing?
Explanation and reduction

MODULE II :

4. Scientific Change and ScientificRevolutions
Logical positivist phi losophy ofscience
The structure ol scientifi crevolutions

lncommensurability and theory laderuress ofdata
Kuhn and the rationality ofscience

5. Philosophical problems in Biology
The problem of biological classifi cation

6. Science and itscritics
Scientism.
Science andreligion
ls Science valuefree?

B. Ilistory of biology 40 hrs

MODULE III:

5 hrs

t hrs

12 hrs

ll hrs

,l hrs

t hrs
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l. An account otr histor) ofscience
Ancient Creekphilosophers.

3 hrs

2. History olbiolory:
History ofBiology during Seventeenthcentury: Anatomists, Microscopists 5 hrs

History of Biology during Eighteenthcentury: Great chain ofbeing; Carll-innaeus; Lamarck; Precursors to
modem evolutionarr.theory. 8 hrs

MODULE IV:

History ofBiology during Nineteenth century: Birth ofassociations and societies to promotescience;
CharlesDarwin; Pre-Darwinian evolution; Origin ofspecies; The emergence ofbiologicaldisciplines;
Experimentalphysiology; Cell theory, cell pathology and germtheory, 12 hrs

History of Biology dudng twentiethcentury l2 hrs

First halfof20thcentury: GroMh ofmicrobiology and Biochemistry; Genetics andheredity

Second half of20thcentury: The architects oflife - proteins, DNA andRNA; The origins and
borderlines oflife; GroMh ofgeneticengineering; Growth ofBiotechnology; Growth ofGenomics;
Growth of RecombinantDNA.

REFERENCES
Philosophy ofscience
1. Alan Chalmers. What is this thing called science? University ofQueensland Press, Open University press,
3rd revised edition,Hackett, 1999
2. Elliott Sober. Philosophy ofBiology, West view press2000
3. Richard Dewitt. Worldviews: an introduction to history and philosophy ofscience. Blackwell publishing
2004.

4. Boyd, R., Casper, P., and Trout. J.D. (eds.. l99l), The Philosophy of Science, Blackwell Publishers,
Cambridge.MA.
5. Glazebroolq Trish (2000), Heidegger's Philosophy ofScience, Fordham UniversityPress.
6. Gutting, Gary (2004), Continental Philosophy ofScience, Blackwell Publishers, Cambridge,MA.

History of biology:
l. Allen, Carland E. Thomas Hunt Morgan: The Man and His Science. Princeton University Press: Princeton,
r978. rSBN 0-691-08200-6
2. Allen, Carland E. Life Science in the Twentieth Century. Cambridge University Press,l975.
3. Annas, Julia Classical Greek Philosophy. In Boardman, John; Griffin, Jasper; Murray, Oswyn (ed.) The
Oxford History ofthe Classical World. OxfordUniversity Press: New York, 1986. ISBN0-19-8721 l2-9
4. Bowler, Peter J.The Earth Encompassed: A History olthe Environmental Sciences. W. W. Norton &
Company: New York, 1992. ISBN0-393-32080-4
5. Bowler, Peter J.Evolution:The History ofan Idea. Califomia University Press,2003. ISBN0-52023693-9.
6. Browne. Janet. The Secular Ark: Studies in the History ofBiogeography. Yale University Press; NewHave,
r983. rSBN 0300024606
7. Bud, Robert. The Uses ofLife: A History of Biotechnology. Cambridge University Press: London, 1993.
ISBN 0521382408
8. Coleman, William Biology in the Nineteenth Century: Problems of Form, Function, andTransformation.
CambridgeUniversity Press: New York, 1977. ISBN0-521-29293-X
9. de Chadarevian, Soraya. Designs for Life: Molecular Biology after World War II. Cambridge University
Press: Cambridge, 2002. ISBN052 I 570786
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10. Davies, Kevin. Cracking the Oenome: Inside the Race to Unlock Human DNA. The Free Press: New York,
2001. isBN 0-7432-0479-4
I l. Holmes, Frederic Lawrence. Meselson, Stahl, and the Replication ofDNA: A History of"The Most
beautiful Experiment in Biology". YaleUniversity hess: New Haven, 2001. IS8N0300085400
12. Kay, Lily E. The Molecular Vision of Life: Caltech, The Rockefeller Foundation, and the Rise ofthe New
Biology. OxfordUniversity Press: New York, 1993. ISBN0-19-51l143-5
13. Larson, Edward J.Evolution: The Remarkable History of a Scientific Theory. The Modem Library: New
York, 2004. ISBN0-679-64288-9
14. Lennox, James (2006-02-15). "Aristotle's Biology". Stanlord Encyclopedia o{Philosophy.
15. Lovejoy, Arthur O.The Great Chain ofBeing: A Study ofthe History ofan ldea. Harvard University Press,
1936. Reprinted by Harper & Row, ISBN 0-674-361 50-4, 2005 paperback: ISBN0-674-36153-9.
16. Magner, Lois N. A History ofthe Life Sciences, third edition. Marcel Dekker, Inc.: New York, 2002. ISBN
0-8247 -0824-5
I 7. Mason, Stephen F. A History ofthe Sciences. Collier Books: New Yorh 1956.
18. Mayr, Ernst. The Growth ofBiological Thought: Diversitv, Evolution, and Inheritance. The Belknap Press
ofHarvardUniversity Press: Cambridge, Massachusefts, 1982. ISBN0-674-36445-7
19. Mayr, Emst and William B. Provine, eds. The Evolutionary Synthesis: Perspectives on the Unification of
Biof ogy. Harvard University Press : Cambridge, I 998. ISBND -67 4 -27 226-9
20. Morange, Michel. A History of Molecular Biology, translaled by Matthew Cobb. Harvard University
Press: Cambridge, 1998. ISBN0-674-39855-6
21. Secord, James A. Victorian Sensation: The Extraordinary Publication, Reception, and Secret Authorship of
Vestiges ofthe Nalural History of Creation. University of Chicago Press: Chicago, 2000. ISBN0-226-74410-8
22. Serafini, Anthony The Epic History of Biology, Perseus Publishing, 1993. Sulston, John. The Common
Thread: A Story of Science, Politics, Ethics and the Human Genome. NationalAcademy Press, 2002. ISBN
0309084091
23. Slnocovitis, Vassiliki Betty. Unifying Biology: The Evolutionary Synthesis and Evolutionary Biology.
PrincetonUnivenity Press: Princeton, 1996. ISBN0-691-03343-9
24. Spangenburg R and D K Moser. History of Science from the Ancient Greeks to the Scientific Revolution.
2000. UniversitiesPress.
25. Spangenburg R and D K Moser. History ofScience in the l8*Century. 2000. Universities Press.

26. Spangenburg R and D K Moser. History of Science in the 196Century. 2000. Universities Press.

27. Spangenburg R and D K Moser. History of Science lrom 1 895 to 1945. 2000. UniversitiesPress.
28. Spangenburg R and D K Moser. History of Science &om 1946 to 1990s. 2000. UniversitiesPress.
29. Summers, William C. Fdlix d'Herelle and the Origins of Molecular Biology, Yale University Press: New
Haven. 1999. ISBN 0-300-07127-2
30. Zimmer, Carl. Evolution: the triumph ofan idea. HarperCollins: New York,2001

MSZOOO1CO2 - CHEMISTRY FOR BIOLOGISTS 90 hls

Course outcome: After the complelion ofthis course, the sludents will be able to:

Understand the chemistry behind life forms, also connect biochemistry to their own lives on
a variety of levels.

Understand the fundamental biochemical principles thereby get to know how biochemistry
works in the body and under different conditions.

This course features the laws of thermodynamics, concept ofenthalpy, entropy and lree
energy changes and their application to biological systems and reactions.

Through this course the students learn about theclassification, structure and function of
biomolecules such as carbohydrates, proteins, Iipids etc.
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. The students will able to acquire the basic concepts of bioenergetics and oxidative
metabolism. Thus become aware with the metabolic pathways of biomolecules, their
regulation,and the importance ofhigh energy compounds.

o The students will become aware ofthe fundamental knowledge on Enzymes and biocatalysis.
They may acquire basic principles to analyze the enz).rne kinetics and learn to estimate the
activity of enzymes. Studying the enzyme inhibition mechanism introduces the area of
treatment strategies for various diseases such as cancer and AIDS.

o Students in the Biochemistry will leam the chemical nature and functions of vitamins.
. The students will develop skills to determine the structure and nature ofamino acids.

o This course provides the structure, biosynthesis and degradation ofnucleic acids. Students
will learn about the structure of DNA and RNA.

o The practical biochemistry course acquire through getting knowledge in biochemical
techniques and applying biochemical calculations.

. Students will leam the qualitative and quantitative analysis of constituents of biological
fluids such as urine, blood and their estimation using standard methods.

o In this course students will undertake experiments and thus understanding the role of
enzymes in clinical diagnosis and industrial applications as well.

o At the end of this course students are able to appreciate the importance of biochemistry in
living systems.

o This course facilitates in employability in diagnostic sector and R &D institutes.

MODULE I: 2l hrs

6hrsl. I ntroduction:

Biochemistry and organization of cells
Molecular logic of life
Chemical unity and biological diversity
Biopolymers
The physical roots ofthe biochemical world
Laws ofthermodynamics in biological system: entropy, enthalpy and concept offree energy

2, Carbohvdrates: 6hrs

3. Lipids: thrs
Classification oflipids, classification of fatty acids
Physical and chemical properties oflipids
Structural lipids in membranes; Phosphotipids, sphingolipids and cholesterol.
Prostaglandins

1

12 hrs

Structure ofmonosaccharides, disaccharides, oligosaccharides and polysaccharides
(chitin, bacterial cell wall and glycogen)

Physical and chemical properties of monosaccharides

MODULE II:



IVIODU LE III: 30 hrs

5. Biocncrgetics & oxidativc metabolism: .l0hrs

Introd uction to metabolism
Carbohydrate metabolism- Glycolysis; fate of pyruvate; gluconeogenesis; HMP pathway; glycogenolysis;
glycogenesis, Regulation of glycogen metabolism.Citric acid cycle; electron transport chain; oxidative
phosphorylation; redox potential;chemiosmotic hypothesis; uncouplers; inhibitors of electron transport
chain.High-energy compounds; role ofATP in the biological system
Lipid metabolism- Oxidation of fatty acids (saturated, unsaturated and odd carbon).

Ketone bodies;Biosynthesis of fatty acids; biosynthesis ofcholeslerol; Regulation ofcholesterol
biosynthesis.
Amino acid metabolism- transamination, decarboxylation and deaminationreactions in the
biological system; inborn enors in metabolism.

MODULE IV 2'7 hts

6. Enzymes: lJhrs

Introduction- Classification and nomenclature. Specificity, various factoE influencing velocity of
enzyme catalyzed reactions
Michaelis-Menten equation & Kinetics, Line weaver-Burk plot
Enzyme inhibition-reversible and irreversible (competitive and non-competitive) with examples.
Enzyme inhibition in the treatment of AIDS

6.4 Regulatory enzymes-Allosteric enzymes
Zymogens, isozymes

7. Nucleic acids:
Chemistry, biosl,nthesis and degradation of nucleic acids
Structure ofDNA and RNA.

8hrs

6hrs

Chemistry for biologists (References)
l. Alberts, Johnson, Lewis, Raff Roberts Walter- 2008- Molecular
2. Berg. J.M., Tymoczko, J. L. and Stryer, L. (2002) Biochemistry. W.H. Freeman andCo., New York.
L Biology ofthe Cell (5,r, ed.)-Garland Science
4. Campbell, Farrel,2007, Biochemistry (5o,ed) Thomson, Brooks and Cole Publ.
5. Das, D. (2000) Biochemistry, Academic Publishers, Calcutta
6. David D. Plummer, 2008. an introduction to practical Biochemistry (3.d ed) TataMcGrawHilt.
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8. Devlin, T.W. (2000). A Text Book of Biochemistry with Clinical Correlations, Wiley-Liss, NY.
9. Donald J Voet, Jubith J Voet, Charlotte, W. Pratt, 2007. Prinicples of Biochemistry (3.d ed).John Wiley
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4. Amino acids and proteins: l2hrs
Structure ofdifferent amino acids in proteins. Classification of amino acids. Peptide bonds;

Zwitter ions.
Classification of proteins; glycoproteins and proteoglycans
Structure of proteins; Ramachandran plot
Nitrogen excretion and urea cycle

8. Vitamins:
Chemical natue and functions of yitamins
Role ofB-complex vitamins as coenzymes.



10. Eric E Conn, Paul K Stumpf, Ceorge Bruening, Roy H Dol,2007. Outlines oBiochemistry (56Ed) Wiley
lndia.

1 I . Garrel, Grish4 2005. Biochemistry (3.a ed). Thomson Brooks/cole Publ.
t2. Gerald, Litwalk, 2008. Human Biochemistry and Disease. Academic Press.

13. Cupth4 R C and S. Bhargav, 2006. Practical Biochemistry (4ii, ed.). CBS Publ.
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17. Lehninger A.L., Nelson D.L. and Cox M.M. (2000). Principles of Biochem, II Ed.Worth Publishers, NY.
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19. Michael M Cox, David L. Nelson, 2008. Prionciples ofBiochemistry (5ta ed).Freeman Publ.
20. Munay K.K., Granner D.K., Mayes P.A. and Rodwell V.W. (1993). Harper'sBiochemistry 23rd Ed. - A
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2 [. Narayanan. P. (2000) Essentials ofBiophysics. New Age International (P) Ltd.,Publishers, New Delhi
22. Patlabhiraman, T. N 2008. Laboratory manual and Practical Biochemistry (40, ed). Alllndia Publ.

23. Rober K murrey, Daryl K Cranner, Victor W Rodwell, 2006. Harpers IllustratedBiochemistry (27,r, ed)
McCraw Hill.

24. S P Singh, 2007. A Text Book ofBiochemistry (4r ed) CBS.
25. Stryer, L. ( 1995) Biochemistry, IV Ed. Freeman & Co., NY.
26. Sathyanarayan4 U andChakapani, U 2008, Biochemistry (3.a ed.). Uppala AuthorPubl.
27. Westhead, D.R., and Parish, J.H (1998)Instant Nolesin Biochemistry, Bios ScientificPublishers Ltd., U.K.
28. L Veerakumari, 2007, Biochemistry, MJP Publishers.
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MSZOOOICO3 - PHYSICS FORBIOLOGISTS & STATISTICS FOR BIOLOGISTS
90 hrs

Course outcome: After the completion of this course, the students will be able to:

! Understand the methods ofanalysis ofbiomolecules using UV/visible, fluorescence, circular
dichroism, NMR and ESR spectroscopy

. Know the processes ofdetermination ofthe structure ofbiomolecules using spectroscopic
methods.

r Gain knowledge in the field ofradio isotopy, its related techniques and instruments.
. Learn about biophysical and electrophysiological methods used mainly for medical

applications
e Gain insights into biostatistics, data collection and representation
. Apply and use descriptive, inferential and correlational statistics.
. Learn about probability theory, and identify and recognize theoretical probability

distributions.

MODULE-I

l. Biophysical methods:
Analysis ofbiomolecules using UV/visible, fluorescence, circular dichroism, NMRand ESR spectroscopy.
Structure determination using X-ray diffraction and NMR, analysis using lightscattering;
Different types of mass spectrometry and surface plasma resonance methods.

t



Laser and its application in Biologl

2. Radiation biology:
Properties ofdifferent t)?es ofradioisolopes normally used in biology, their detection and measurement.

A utoradiography,
C.M. counter
Incorporation ofradioisotopes in biological tissues and cells
Applications of tracer techniques.
Radiation protection and therapy; safety guidelines.

3. Bioacoustics:
Physical basis of hearing

Physical aspects ofsound transmission in the ear;
Echocardiography
Ultrasonography.

4. Biophysics of vision:
Eye as an optical instrument;

Formation of image.

MODULIi-2

1. Electrophysiological methods for biopbysics:
Single neuron recoding
Patch clamp recording
ECG
EEG
PET
MRI
CAT

2. Biophysical methods ond their applications:
Microscopy

Bright field
Phase contrast
Fluorescence
SEM
TEM
STEM

Colorimetry;
Spectrophotometry
FIow cltometry
Gel-filtration
TLC
HPLC
Gel electrophoresis
Centrifugation

Differential
Density gradient
U lhacentrifugati on.

1
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l. Introduction to biostatistics
Data
Collection of Data
Classification of data
Tabulation ofdata

2. Diagrammatic and graphical presentation ofdata:
Bar diagram
Pie diagram
Histograrn
Frequency polygon
Frequency curve

3. Measures ofcentral tendency:
Mean
Median
Mode.

4. Measures of dispersion:
Range
Mean deviation
Standard deviation

Quartile deviation

MODULE-4

l. Probability:
Basic concepts

l.2.Laws of probability
l.3.Probability distributions
I .3.1 . Binomial distribution

Poisson distribution
Normal distribution

2.Statisticat inference:
Testing ofhypothesis

Null and alternate h)?otheses
Testing ofsignificance

Z-test
,-test
X2lest

3. Analysis of variance (ANOVA):
One way analysis
Two way analysis

4. Correlation analysis
Kinds ofcorrelation
Pearson coeffi cient of correlation
Scatter plots

5. Regression analysis
Regression equations

1



Regression lines

REFERENCES
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MSZOO01C04 - BIOSYSTEMATICS, TAXONOMY AND ETHOLOGY (90 hrs)

Course outcomes

After successf'ul completion ofthis course, students will be able to:

o Develop aknowledge base in the field of Animal Behavior especially ofbasic terms, key

concepts, principles and comprehensive themes in animal behavior

o Develop skills in observing behavior ofvarious groups ofanimals
o Understand and identify behaviors in a variety oftaxa
o Understand fascinating range and complexity ofbehaviors in animals
o Recognize the relevance ofanimal behavior, both as a biologist and a human being
o Become familiar with the approaches used in the laboratory and field settings to obtain

knowledge about animal behavior
o Understand the importance offixed and plastic behaviors
o Competently discuss the basic ecological and evolutionary processes that shape various

animal behaviors
. Leam to reason scientifically and learn to interpret and design studies in animal behavior and

cognition.
. Apply knowledge olbehavioral theory to new situations
r Exhibit quantitative research skills
. Demonstrate ability to communicate scientific information in both oral and written formats
o Further develop, the ability to apply critical thinking and logic to the solving ofbiological

problems relating to animal behavior
o Understand basic concept ofTaxonomy and its relevance.

o Understand the relevance of Biosystematics and its importance in resolving classical and

applied research problems.

o Knowledge of the principles of animal nomenclature and terminology
. Acquire the knowledge ofvarious taxa and understand the importance and applications of

various species concept in Systematics

o Understand the merit and demerits ofvarious schools ofbiological classification.
o Become familiar the basic principles oflCZN and their interpretations in resolving various

taxonomic problems.

MODULE I

A. Biosystematics and taxonomy (45 hrs)

l. Definition and basic concepts: Systematics and taxonomy; History of Systematics; Levels of
taxonomy-alpha, beta and gamma taxonomy; Importance and goals of Systematics.(6 hrs)
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2. Classilication:Purpose and functions of classification; Types ofclassification - Artificial,
Natural, Downward, Hierarchial, Phylogenetic, Evolutionary. (6 hrs)

3, Species Concepts- Typological, Nominalistic, Biological, Evolutionary; Intraspecific categories-
Variety, Race, Cline, Subspecies. (3 hrs)

4.Taxonomic Procedure:Collecting, Labeling, Curating, Cataloguing, Identification, Description.
Redescription,Taxonomic key-Types ofkey. (7 hrs)

MODULE II

5.Taxonomic Characters:Definition; Diagnostic value of taxonomic characters; Kinds of
characters - Morphological, Anatomical. Embryological, Cyological, Ethological, Ecological,
Biochemical, Geographical, Molecular. (7hrs)

6. Zoological Nomenclature:H istory ofZoological Nomenclature; lnternational Code of
Zoological Nomenclature - Operative principles and important Codes.(6 hrs)

7. Current trends in Systematics:Biochemical systematics, Cytotaxonomy, Numerical taxonorny,
Molecular systematics. Cladistics.(6 hrs)

8. Taxonomic Publications:Form and Style of Taxonomic paper - Title, Authors'name, Abstract,
lntroduction, Acknowledgements, Methods used and materials studied, Body of the text, Summary.
Kinds oftaxonomic publications - Description ofnew taxa, Synopses and Reviews, Catalogues and
Checklists, Revisions, Monographs, Faunal Works, Atlases, Handbooks and Manuals.(4 hrs)

MODI]I,E III (22 hrs)

B. Ethology

1. Introduction (3 hrs)
Definition and concepts; History; Ethology and its relation to other schools studying behaviour-
Behaviourism; Proximate and ultimate causes of behaviour.

2. Instinctive and Learning behaviours
Instinctive behavior: Fixed action pattern, Sign stimuli, Types ofsign stimuli,

Supernormalstimuli.

(5 hrs)

Learning: Categories of Ieaming- habituation, classical conditioning, operant
condition ing,latent leaming, insight leaming, imprinting, social learning.

3 Complex Behaviour
Orientation and Navigation in birds
Ritualization
Raw materials for ritualization (lntention movements and Displacement activities)

(4 hrs)

3 Physiology of behaviour

Neural basis of behaviour

1
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Brain and behaviour
Hormones and behaviour

Hormonal impact on various behavioural pattems

4 Genetics of behavior
Hybridization
Single or multiple gene effect
Gene mutations which influence behavior
Relationship between genes and environment in the control ofbehavior

(5 hrs)

6 Sociobiology (4 hrs)

Types of social groups (Pair, Family, Harem, Matriarchy, Oligarchy, Arena and Hierarchy)

Social Dominance
Determinants of dominance
Cost and benetits ofdominance
Cost and benefits of subordination

7. Reproductive Behaviour
Evolution ofsex and reproductive strategies
Mating systems (Monogamy, Polygamy, Promiscuity)
Sperm competition
Sexual selection

7.5 Parental behavior
7.6. I Types ofparental care

General features ofparental behavior
Factors affecting parental care
Pa.rent --offspring confl ict

(9 hrs)

8. Evolution of Behaviour
Adaptiveness of behavior
Cultural transmission oibehavior
Kin selection and inclusive fitness; Altruism and reciprocal altruism

(4 hrs)

REFERENCES

l. Amita Sarkar, 2004. Development ofAnimal Behaviour, discovery publishing house
2. Bolchuis J J and Hogan J A.(1999). The development ofAnimal Behaviour. Blackwell Publishers.
3. Boulenger, E.G 2003, An Introduction to animal behaviour, Discovery publishing
house, New Delhi.
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MODULE IV (23 hrs)

5 Biological Communication (6 hrs)

Components of communication system

Functions; Costs and benefits ofsignaling
Channels for communication (vision, audition, chemical senses, touch and electrical fields)

Complex communication systems (Honey bee dance)



4. Goodenough, J.; McGuire B. and Robert, W. (1993) Perspectives on Animal
behaviour. John Wiley and Sons, Lond.
5. John alcock (2001) animal behaviour - 7th edition. Sinauer assn. publ.
6. John Alcock, 2005. Animal Behaviour, (8th edition).Sinauer Associates. Inc. publishers.
7. Lee AIan Dugattan (2004) Principles of animal behaviour w.w. Norton & company.
8. Lehner, P. ( 1996) Handbook ofEthological methods. CambridgeUniv.Press, Lond.
9. Manning, A. and Dawkins, M.S. (1995) An Introduction to Animal Behaviour. Cambridge
University Press.

10. Manning, A.(1967) An Introduction to Animal Behaviour. Edward Arnold Pub., London
I l. Martin, P. and Bateson, P. (2001) Measuring Behaviour an Introductory guide. CambridgeUniv.
Press
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13. Salim,A (1996) Bookof Indian Birds. BNHS, India
I 4. Slater, P.J.B. ( I 995) An Introduction to Ethology. CambridgeUniv.Press.Lond.
15. Slater, P.J.B. (1999) Essentials of Animal Behaviour. CambridgeUniv. Press.23
I6. Slater, P.J.B. and Halliday, T.R. (1994) Behaviour and Evolution. CambridgeUniv.Press. Lond.
17. Michael D Breed and Janice Moore. 2016. Animal Behaviour (2"dEd). Academic Press.
Elsevier. London

MSZOOOIP0I - PRACTTCAL - r (BTOCHEI{TSTRD
I . Quantitative estimation ofcarbohydrates:

a. Estimation ofblood glucose by colorimetric methods (Nelson-Somoyi or Arsenomolybdate or byFolin-
Wu method).
b. Estimation oftotal carbohydrate by phenol-sulphuric acidmethod.

2. Quantitative estimation ofproteins:
a. Estimation of serum proteins by colorimetric method (Biuretmethod).
b. Estimation oftotal proteins fiom liver by Lowry'smethod.
c. Isolation ofcasein frommilk.

3. Quantitative estimation oflipids
a. Estimation ofserum cholesterol by Ferric chloride or Carr-Drekermethod.
b. Saponification value offat.
c. Estimation oftotal lipids in the serum (using phosphovanillinmethod).

4 . Enzpneassays

a. Determination ofsalivary amylase actiyity-effect of substrateconcentration.
b. Determination ofsalivary amylase activity - effect ofpH.

5. Buffers andpH:
a. Comparison ofthe capacities oftwo buffers ofthe samepH.

MSZOOO1PO2_ PRACTICAL - II (BIOPHYSICS & BIOSTATISTICS)

Biophysics
l. Absorption spectrum of potassiumperrnanganate.
2. Determination ofabsorption coeffrcient and concentration ofunknown solutions by calibration as well as by

absorptioncoefficient.
3. Separation of mixtures ofsugars and amino acids by paper/thin layerchromatography.
4. Micrometry
5. Phase contrast microscope, camera Lucida, Photomicrographyequipment.
6. Determination of coeffi cient ofviscosity.
7. Determination ofpH of various biological fluids using pHmeter.
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Biostatistics
l. Preparation of fiequency distribution for the data ofa group ofpeople according toheight.
2. Diagrammatic presentation ofcensus data in Kerala in the form ofbar diagrams and piediagrams.

3. Craphic presentation ofa population distribution according to age in the form ofhistogram, frequency
polygon and liequencycurve.

4. Computation ofmeasures ofcentral tendency and dispersion in antfuopometric data ofschoolchildren.

5. Simulation ofbinomial and poisondistributions.
6. Estimation ofpopulation ofbirds in the Universitycampus.
7. Design an experiment for the comparison ofefficacy ofdiets ofdifferent types animals by the method of

ANOVA.
8. Regression analysis and correlation analysis ofa dala ofheights and weights ofa group ofstudents.
9. Estimation of organisms in water by DilutionMethod.

II SENIESTER

MSZOOO2COs _ CYTOGENtrTICS, MOLECULAR BIOLOGY AND MOLECULAR
EVOLUTION 90 hrs

Course outcome:
o Cell and molecular biology is the basic science that has its goal in explaining the life

processes at the subcellular and molecular leve[.
o The paper provides the structural and functional role ofcell organelles and cell membrane at

the molecular level. Provide basic understanding of the role ol membranes and its transport
mechanisms.

o This course summarizes the processes ofenergy transaction in mitochondria and chloroplast.
o This course provides the basic elements of cell signalling systems and cell-cell

communication.
o This course is designed to impart the students to appreciate the phases ofcell cycle and cell

cycle mechanisms involved in cancer.
. Upon completion of the cytogenetics part of this course students will able to understand

human chromosomes and associated diseases.

o Through leaming of this course students will understand the idea about microbial genetics

and transposable genetic elements.This paper introduces the life cycle of bacteriophages as

well.
o The students ofthis course learn about the molecular mechanism ofApoptosis.
o This course teaches the evolution and organization olprokaryotic and eukaryotic genomes.

. The course enables the students to acquire knowledge about genes at molecular level. They
will learn about DNA, RNA and their replication, mutations, DNA repair
mechanism,transcription, protein synthesis, and gene regulation.

. By learning advanced techniques in RNA editing and anti-sense RNA strategies through this
course, students get a platform fbr understanding the advanced techniques and their
applications in current research programs.

. The practical course provideshands-on laboratory research experience in cytogenetics and
molecular biology techniques. Students acquire training with Chromosome preparations, cell
cycle analysis and karyotyping.
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One major course outcome is to equip the students to understand modern molecular biology
techniques for disease diagnoses and therapy.

MODULE I

A. Cytogenetics:

1. Signal transduction (8h)
The basic elements ofcell signaling systems.
G protein coupled receptors and their second messengers
Protein- Tyrosine phosphorylation as a mechanism for signal transduction.
Cytokine receptors and JAK/STAT pathway
The Ras/MAP Kinase pathway
Phosphoinositide signaling pathway
The role ofcalcium as an intracellular messenger

2. The Eukaryotic Cell Cycle:
Overview ofcell cycle and its control
Regulation of CDK activity

Commitment to cell cycle and DNA replication
Entry into mitosis
Completion of mitosis: Chromosome segregation and exit from mitosis
Surveillance mechanisms in cell cycle regulation
Meiosis
Molecular basis of Neoplasia.

(7 h)

3. Microbial genetics: (3h)
Bacterial transformation, transduction, conjugation and bacterial chromosome.
Bacteriophages: structure and morphology ofT4and lambda phages.

4. Transposable genetic elements:
Genetic instability and the discovery oftransposable elements
Transposons in bacteria
IS elements, the Tn family
Mu phage as a transposable element
Transposons in eukaryotes
Controlling elements in maize
P elements inDrosophila;
Retroposon t)?e transposition
Yeast Ty elements
Alu family
Retroviruses and Retrotransposons

5. Apoptosis:
lntrinsic pathway of apoptosis
Extrinsic pathway of apoptosis

(3h)

1
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B. Molecular biology:
1. Genes and genomes:

Genomes of prokaryotes and eukaryotes
Organelle genomes
Evolution ofgenomes.

(3h)

2, Characteristic features of eukaryotic genome:
Chromosomal content and C-value paradox
Unique, moderately repetitive and highly repetitive DNA sequences
Reassociation kinetics ofthe above types ofDNA
Cot value and complexity ofthe genome

(3h)

3, Chemistry and Structure of nucleic acids:
Topology of nucleic acids
Supercoilin g and topoisomerascs
Different forms of DNA (A, B. C & Z).

(1h)

4. Replication of DNA: (8h)
Models of DNA replication: Semiconservative mode (Experiments of Messelson and

Stahl and that of Caims), rolling circle mode and D-loop mode of replication. Role of
antisense RNA in replication initiation in plasmids.
Okazaki fragments and semi-discontinuous synthesis.
Enzymes and accessory proteins involved in DNA replication.

Primosome, replisome, Telomeric DNA and regulation of telomere length; reverse
transcription.

5. DNA Repair: (5h)
Excision repair, mismatch repair light dependant repair and SOS response

MODULE III

6. Transcription in prokaryotes and eukaryotes. (9h)
Initiation of transcription, elongation, termination and anti-termination
Promoter, enhancer and silencer sites
Transcription factors.
Post transcriptional modifi cation of RNA
Capping and Tailing of mRNA

Removal of intron sequences by RNA splicing in mRNA,TRNA and rRNA, Splicing
and Ribozyme.
RNA editing- guide RNA.

7. The genetic code: (3h)
Characteristic features ofthe genetic code (triplet, comma less, non-overlapping a

universal nature ofthe code).
Deciphering the code
Degeneracy ofthe code: Wobble hypothesis

1
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Reading frame and frame shift

8. Details of translation:
lnitiation, elongation and termination of protein synthesis
Structure ofrRNA
Various steps and factors involved in translation.

(7h)

Regulation ofgene expression in bacteria: (4h)
The operon model. :Zacoperon,/acrepressor, negative and positive control

Basic features of tryptophan operon
Operator-repressor regulation and attenuation regulation

(3h)

ll. Regulation ofgene expression in eukaryotes: (3h)
Regulation at transcriptional level

Activation of transcription
Repression of transcription

Regulation at translational level
Regulation by alternate pathways oftranscript splicing
Anti - sense RNA strategies lor regulating gene expression; molecular

mechanisms of anti-sense molecules.

C. Molecular evolution 15 hrs

l. Molecules and origin of life:
Origin ofbasic molecules - origin oforganized structures(coacervates, microspheres): RNA
world evolution ofprotein synthesis - evolution ofgenetic code; prokaryotes and
eukaryotes- evolution ofeukaryotic organelle; geneticconstancy and variability -
chromosomal variation, gene mutation, gene duplication;evolutionary history of
haemoglobin, cltochrome C, pseudogenes, genetic polymorphism,eukaryotic clock; genetic
drift and gene flow.

6 hrs

2. Microevolution,macroevolution and punctuated equilibrium, anagenesis and
cladogenesis. 5 lrs

3. The evolution of genome:DNA alterations- genome size- gene diversificationintrons-
repeat sequences. 4 hrs

1,
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10. Regulation ofgene expression in phages:
Circuit of lytic cycle and lysogeny
Lytic cascade in lphage
Transduction - generalized and specialized.
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MSZOO02C06 - BIOTECHNOLOGY & BIOINFORMATICS (90 hrs)

Course outcomes:On completion olthe course. students will be able to:

. Understand the basic terms, principles and practices in Biotechnology

. Leam to apply biotechnological principles, methods and models to solve biotechnological
tasks.

o Become familiar with the tools and techniques in genetic engineering
. Acquire knowledge on manipulation of genes, transfer techniques, expression systems and

methods ofselection
. Acquire basic concepts ofestablishing animal cell cultures
. Understand the applications ofanimal cell culture technologies
. Understand the applications of biotechnology in the different areas like medical, microbial,

environmental, bioremediation, agricultural, plant, animal and forensic sciences.
. Understand the importance and use the biological databases
r Become familiar with algorithms and different methods of sequence alignments as well as

execute alignments to address research problems
. Become familiar with a wide variety of bioinformatics tools and software
. Possess the technical background knowledge needed to support biotechnology research

activities.

. Develop research aptitude and technical skills to seek ajob in the field ofbiotechnology

MODULEI

A. Biotechnolory

l. Biotechnology: An Oyeryiew
Scope and importance of biotechnology
Biotechnology in India.

(3hrs)

2. Chimaeric DNA, Molecular Probes and Gene Libraries
Restrict ion enzymes lor cloning

1

(9hrs)
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Techniques of restriction mapping
Construction of chimaeric DNA
Molecular probes (production, labeling and uses)
Southern, northem and westem blotting
Dot and slot blots
Construction and screening of genomic and cDNA libraries

3. Cloning and Expression Vectors: (shrs)
Cloning vectors for recombinant DNA (plasmids, phages, cosmids, transposons, YAC, MAC,

etc.)
Expression vectors for high level ofexpression ofcloned genes (use ofpromoters and expression

cassettes including baculovirus)
Binary and shuttle vectors.

MODULE II

4. Polymerase Chain Reaction (PCR) and Gene Amplification:
Gene amplification

Basic PCR and its modifications (inverse PCR, anchored PCR, PCR for
mutagenesis, asymmetric PCR)

Application ofPCR in biotechnology and genetic engineering
DNA polymorphism- RAPDs, VNTRs, SSRs

Gene tagging
DNA fingerprinting.
DNA m icroarray.
Molecular markers (RFLPs, RAPDs, mini satellites, m icrosatellites)

5. Sequencing and Synthesis of Genes:
DNA sequencing.
Synthesis ofgenes

Gene synthesis machines.

(5hrs)

6. Animal Cell and Tissue Culture:
Laboratory facilities
Scope of animal cell and tissue culture
Advantages and d isadvantages of tissue culture
Culture media for cells and tissues
Culture procedures

Primary Culture,
Cell Lines and Cloning:

Disaggregation (enzymatic and mechanical) oftissue.
Artificial skin and artificial cartilage

(5 h rs)

7. Hybridoma and Monoclonal Antibodies: (5 hrs)
Hybridoma technology and the production ofmonoclonal antibodies
Antibody engineering using genetic manipulations (Fv, Fab, Fc)
Uses of monoclonal antibodies (diagnosis, imaging, therapy, vaccines, enzymes, etc.).

L

(9 hrs)



MODULE III

8. Biotechnology in Medicine: (8 hrs)
Animal and human health care (vaccines, diagnosis and cure ofdiseases including

gene therapy)
Genetic counseling (antenatal diagnosis, fetus sexing)
Forensic medicine (identification ofmurderers and rapists, etc.).
Transgenic animals

Transgenic mice: Methodology (DNA microinjection method and Retroviral vector method)
Transgenic mice applications (Transgenic disease model, transgenic mice as test systems and

conditional control ofcell death)

9. Use of Microbes in Industry and Agriculture:
Production oforganic compounds by microbial fermentation (ethanol,

acetone/butanol, gluconic acid.)
Production of enzymes by micro-organisms (amylases, proteases)
Production of antibiotics by micro-organisms

Single cell proteins (SCP) from micro organisms
B iohydrometallurgy and biomineralization
Biofertilizers
Bioinsecticides
Applications of genetically engineered bacteria.

(8 hrs)

10. Intellectual Property Rights (lPR)
Intellectual property

Intellectual property rights (patents, trade secrets, copyright, trademarks);
Plant breeder's rights (PBRs) and farmer's rights.

MODULE IV

(3 h rs)

B. Bioinformatics:

1. Bioinformatics I: (15 hrs)

Biological data bases - generalized and specialized data bases- DNA,
protein andcarbohydrate data bases

EST, GSS, SNP and RNA databases
Nucleic acid sequence data bases

Premier institutes for data bases

Nucleic acids and amino acid codes used in database formats.
2. Bioinformatics - II:

Sequence alignment and its evolutionary basis
Searching the database for sequence similarity

Search programmes with special reference to FASTA, BLAST and
CLUSTAL W.

Application of bioinformatics in phylogenetic analysis.

(15 hrs)
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MSZOO02C07 - COMPARATIVEANIMALPHYSIOLOGYe0 hrs

Course outcome-After completing the course the students will be
able to:

. Understand the different physiological systems in animals including respiratory system,
circulatory system etc.

o Have a comparative knowledge about the physiological activities in invertebrate and vertebrate
animalsand about how their different physiological systems evolved.

. Compare how different environments result in differences in physiological systems/activities
o Understand the basic principles and protocols oftechniques and methods in physiological

experiments
o Understand about nutrition and the role ofdifferent enzymes in digestion and food absorption
. Understand the diseases and disorders caused due to irregular functioning ofphysiological

systems
o Understand the neural transmission and functions associated with i1

o Understand muscle movement and its physiology
. Understand the role ofendocrine glands and hormones in regulating body functions, including

reproduction

MODULE I

l. Circulation
Circulation ofbody fluids Cytoplasm, hydrolymph, haemollmph, lymph and blood, respiratory pigments
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structure and function of pigments
Circulatory mechanisms and fluid comparnnents, movement of body fluids open systems, closed

system, lymph channel
Heart

Types of hearts, chambered hearts, tubular heart, ampular heart, lymphheart, neurogenic and
myogenic heart

Pace makers and specialized conducting fibres
Cardiac cycle and cardiac output
Blood pressure - Neural and Chemical regulation
Myocardial infarction, atherosclerosis
ECO
Cerebral circulation, blood brain banier and cerebrospinal fluids
Placental circulation

2. Respiratiotr
Comparison ofrespiration in different animal groups [briefaccount only]
Anatomical considerations
Neural and chemical regulation ofrespiration

Respiratory centles
Factors regulating respiration

Periodic breathing
Metabolic rate

Basic metabolic rate and its measurement, R.Q and calculalion based on it
Respiratory adjustments

Hypo ventilation, hypoxia oxygen therapy, dyspne4 hyper ventilation, hypercapni4respiratory buffering
systems

Respbatory system in exercise
Oxygen toxicity, increased pressure ofgas, decompression, inert gas narcosis

Respiration in unusual environment
Foetal and neonatal respiration
High altitude diving

MODULE 2
l. Nutrition, Digestion and Absorption:

Ruminant and non ruminantherbiyory
Biochemistry ofdigestion and absorption of
C arbohydrate
Protein
Fat
Liver and biliary system
Neuronal and hormonal regulation ofnutritional intake
Secretion of digestive enzymes
Hunger drive and thirst.
Physiology of gastro-i ntestinal disorders
Ulcer, Constipation
Nutritional disorders
Obesity, stanation, anorexi4 vitamin defi ciency

2. Excretion
Comparison ofexcretion in different animal groups [briefaccount only].

Osmoregulation, contractile vacuole, coelomoducts, flame cells, green glands, malpighian tubules,
invertebrate nephridia
Vertebrate kidney
Mechanism of tubular reabsorption and secretion
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Counter current mechanism
Regulation of urine formation
Concept of plasma clearance
Excretory products
Waste el imination, micturition
Regulation ofwater balance, electrolye balance and acid base balance
Kidney disorders
Acute renal failure, chronic renal failure-glomerulonephritis andpyelonephritis
Artificial kidney
Diuretic hormones.

MODULE J

l. Nerve physiolory:
Neurons, action potential;
Cross neuroanatomy ofbrain and spinal chord
Peripheral nervous system
Neuotransmitters and Neutohormones
Synaptic transmissions
Electrical and chemical transmission
Drug modifi ed transmission ard synaptic junction
Neural disorders
Parkinson's disease, Epilepsy, Schizophrcni4 Alzheimer's syndrome,Dyslexia

2. Sensory and Effecter physiology:
Structural and functional classification, modality, intensity, exteroceptorsinterceptors, secondary sense cells,

transduction and sensory coding
Chemical senses
Taste ard smell
Mechanism ofreceplion
Mechanoreceptorc
Hair cell, organ ofequilibrium
Vertebrate eax

Structure; physiology of hearing
Vertebrate eye
Structure; physiology of image formation
Electro and thermoreceptors
Somatic sensations
Pain receptors; headache; pain suppression (analgesia) system in the brainand spinal cord

3. Muscle physiology
Skeletal muscle
Ultrastructue and molecular organization
Protein components of muscle (mechanism and theory)
Contraction and relaxation of muscle
Energetics of muscle contraction
Muscle twitch, summation, tetanus, catch muscle, fibrillar muscle

MODULE {

1

l. Reproductive physiology:
General pattem of reproduction
Role ofhormones in reproduction in human male
Role ofhormones in implantation, pregnancy, parturition and lactation in humanfemale



2. Endocrinology:
Endocrine glands
Basic mechanism ofhormone action

. Neuro-endocrine regulalion
Pheromones
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Course Outcomes: After the completionofthe cours€ the student will be able to:

o Understand about the cells and organs involved in the human defense system etc.
. Acquire an indepth knowledge on the structure and functions ofantibodies and the role of

antigens in immune mechanism .
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. Compare how different chemical messengers function in different immune status

o Use and explore several techniques and methods in conducting immunological experiments

o Understand about story of somatic gene rearrangement
o Understand different types ofvaccines and their applications
. Understand tle methods and issues in transplantation oforgans, tissues etc.

. Understand different types ofautoimmune diseases

. Leam the fundamentals oftumor immunology, different types ofhypersensitivity reactions etc.

MODULE I:

2. Cells and organs ofimmunesystem 5 hrs
Cells of the lmmune system

Haematopoiesis: Myeloid lineage; lymphoid lineage; cells ofimmune system
Primary lymphoidorgans: Bone maxrow & thymus
Secondary lymphoidorgans: Lymph node, spleen & MALT

3. Cytokines and Chemokines
Biological functions
Families ofcytokines and associated receptor molecules
Clokine-related diseases

5hrs

4. Antigens(Immunogens):
Characteristic features ofantigens
Factorc affecting anligenecity(immunogenecity)
Epitopes &haptens
Adjuvants; role of adjuvants in enhancingimmunogenicity
Superantigens

5 hrs

5. Antibodies(Immunoglobulins): 5 hrs
Structure of a typical antibodymolecule
Different classes of immunoglobulins (lgA, IgD, Igc, IgM andlgE).
Hybridoma technology: Monoclonal antibodies and their applications

Historical background and scope of immunology
Overview of the immunesystem
Types ofimmunity
Innateimmunity

Acquired immunity

6. Organization and expr€ssion of immunoglobulingenes:
Primary immunoglobulin generearrangemenl
lmmunoglobulingenes
The mechanism of V(D)J recombination
V(D)hecombinase
Mechanisms that generate immunoglobulindiversity

J hrs

8 hrs

1

8 hrs7. Complementsystem:
Classicalpathway
Lectinpathway
Altemate pathways of compl i mentactivati on

MODULE II:



8. Major histocompatibilitycomplex: 8 hrs
General organization MHC class I and MHC classll
Altigen processing ardpresentation: Endogenous & exogenous pathways

MHCgenes

Regulation of MHCexpression

Functions of MHCcomplex

MODULE III:

9. Hypersensitivityreactions: l0 hrs
Type Ihypersensitivity reactions (Allergy)
Antibody mediated (Type tl) hypersensitiyity reactions
Immune complex-mediated (Type lll)hy,persensitivity reactions
Delayed type (Type IV) hypersensitivity(DTH) reactions

10. Tolerance and autGimmunity 8 hrs
Making and breaking of selftolerance
Organ specific auto-immunedisease: Hashimoto's Thyroiditis; Type I Diabetes Mellitus;Myasthenia
Gravis
Systemic auto-immunediseases: Systemic Lupus Erythematosus; Rheumatoid Arthitis
Factors that favor susceplibility to autoimmune disease: Genetic and environmental factors.

11. Trarsplantationimmunolory 8 hrs
Graftrej ect ion
Role ofT cells in graftrejection
General immunosuppressivetherapy
Specifi c immunosuppressivetherapy
Organs amenable to clinical transplantation.

MODULE IV:

l2.Vaccination t hrs
Requirements fior an effectivevaccine.
Different types ofo accines
12.2. l.Live attenuatedvaccine

Inactivated polypeptides as vaccines
Recombinantvaccines
DNA vaccines.

13. Immunode{iciency diseases 4 hrs
Primary lmmunodefi ciencies
Secondary ImmLrnodefi ciencies

14. Tumorlmmunologr 4 hrs
Tumorantigens: Tumor specific antigens and tumor associated antigens
Immune responses to cancer
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MSZOOO2OOIREMOTE SENSING AND GIS FOR LIFE SCIENCE,S 90 hrs

Module-1
l. Introduction to GIS
2. Applications ofGIS in life sciences
3. Sampling and surveying tools in GIS

Module-2
l. Finding data sources for GIS applications
2. Projections and coordinate systems
3. Dala entry, Digitization. GPS using GIS software
4. Attribute queries and analysis using GIS software
5. Basic spatial analysis using GIS software
6. Checking data quality usingGlS software

2h
3h

5h

5h
2h

8h

5h
l0h
3h

2h

1

3h

4h

Module-3
l. Brief introduction to remote sensing
2. Types of remote sensing

2.1 Active
2.2 Passive

3. Remote sensing platforms



4. Satellite remote sensing and applications

5. Application of remote sensing in life sciences

Module-4
l Remotely sensed data acquisition and pre-processing

2. Openly available remotely sensed sources ofdata
3. Training and classification of remotely sensed data

4. Post-processing techniques

5. Testing and validation
6. lntroduction to SNAP software and Sentinel data

5h
ilh

4h

ih
6h

3h

4h
th

MSZOOO2PO3 - PRACTICAL - III
(CYTOGENETICS, MOLECULAR BIOLOGY AND BIOTECHNOLOGY)
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Cytogenetics:
l. Chiasma frequency studies using grasshopper lestessquashes.
2. Preparation ofchromosomes fiom rat or mouse bone marrow or humaa or any other lymphocfecultures.
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3. Analysis ofmetaphase chromosomes from rat or mouse bone marrow or any other suitable material by
means ofG and Cbanding.
4. Preparation ofhuman karyotype from photographs (Xerox copies would be sufficient) ofchromosome
spreads Normalandabnormal
5. Identification ofhuman blood cell types and demonstration ofdrumstick on neutrophils, employing any
suitable stain. Staining ofhuman buccal epithelial smear to demonstrate Barrbody.

6. Preparation and analysis of salivary gland poly,tene chromosomes ofDrosophilalarvae.
7. Cell fractionation and isolation ofnuclei from a suitable tissue e.g., ratliver.
8. Histochemical staining ofcarbohydrates (PAS), Protein (Bromphenol blue), lipids (Sudan
Black), DNA (Feulgen stain), DNA and RNA (Methyl Green-Pyronin)

Molecular Biology
I . Induction ofchromosome aberrations inroots ofAllium cepaor any other suitable material suchas
Tredescontiaby a suitable clastogenic agent and its demonstation by means ofroot tip squashes.
2. Maintenance of,Drosophila melanogaslerculture. Demonstration ofsexlinked inheritance by means of
suitable crosses e.g., wild twe with white eye colormutant.
3. Gene mapping ofDrosophila melanogarler, using textbookproblems.
4. Extraction of DNA, RNA and Proteins followed by their estimation. Estimation ofDNA bydiphenylamine
test and RNA by orcinol and protein by Lowryet a/methods.
5. Maintenance ofE colrculture (Shake and surface cultures) and quantitative evaluation (number ofcellVml)
ofa given sample ofculture by dilution andplating.
6. lsolation ofgenomic DNA (Isolation ofDNA from cultured cells andtissues)
7. tsolation of RNA fromYeast.
8.Dros op h i I abanding techniques andkaryotyping.
9. Preparation ofrestriction fragments and their separation byelectrophoresis

REFERENCES
28. Winchester, A. M. (1964) Laboratory Manual, Genetics Brown Co., Publ.Dubuque,lowa.
29. Jayaraman, J. (1981) Laboratory Manual in Biochemistry. Wiley Easternltd.
30. Neidharth, F.C. and R.F. Beyd (1965) Cell Biology A Laboratory Text. Burgees PublCo.
3 I . Copenhaver, M. W. ( 1964) Bailey's Textbook ofHistology. Sci. Book Agency,Calcutta.
32. Humason, G.L. (1962) Animal Tissue Techniques. W.H. Freeman andCo.
33. Bradshaw, L. J. (1966) Introduction Io Molecular Biological Tech.. Prentice Hall Inc.,USA

MSZOOO2PO4 - PRACTICAL - IV
(ANIMAL PHYSIOLOGY AIID PARASITOLOGY)

Animal Physiology
1. Detection ofdigestive enzymes in the hepatopancreas ofcrab.
2. Determination of Effect oftemperature, on salivary amylaseactivity.
3. Determination ofEffect ofpH on salivary amylaseactivity.
4. Determination ofEffect of substrate concentration on salivary amylaseactivity.
5. Diffusion ofsubstances tfuough intestine offrog.
6. Determination of osmotic concentration ofhumanRBC.
7. Enumeration of humanRBC.
8. Differential count ofhumanWBC.
9. Determination of vertebmte haemoglobin usingcolorimetry.
10. Total and differential count oIWBC
I l. Effect of osmotic stess on rate ofrespiration.
12. Determination ofsalinity variations on volume/weight ratio. Nervous conduction inArtfuopods.

Parasitology:
l. Preparation and uses ofblood and tissue impressionsmears
2. Collection and preservation of Protozoanparasites.

1



3. Collection and preservation of trematodeparasites.

4. Collection and preseruation of vectorarthropods.
5. Collection and study of intra-molluscan study oftrematodes from freshwatergashopods.
6. Collection and study ofmetacercariae from freshwater fishes and otherhosts.
7. Study of medically important larval forms ofinsectpests.

8. Study ofprepared permanent slides ofparasites.
9. Collection, Preservation and identification of snail hosts of Trematodeparasites.

III SEMESTER
MSZOO03C08 - DEVELOPMENTAL BIOLOGY 90 hrs

Course outcome:After completing the course, the students will be aLrle to:

. Understand the concepts of early animal development. Also to understand the processes that

lead from the fertilization of an egg cell to the formation of a well-structured and

multicellular organism.

o Learn the molecular and cellular mechanisms behind the early development of organisms.

Also to understand the role of the genes and proteins involved in regulating the processes of
cell differentiation and determination, morphogenesis and gowth.

o Get aclear idea about the paracrine factors and the main signaling pathways that play

important roles in development.

. Learn the early developmental mechanisms and the genetics ofaxis specification involved in
the development of genetic model organismDrosophila melanogaster.

. Have a better understanding of the hierarchy of gene activation that occurs in early

Drosophila development.

. Learn and understand the early development and axis formation in amphibians such as

Xenopuslaevisand Salamander larva.

o Describe how our eyes and arms develop in the proper locations when every cell contains

identical genetic information.
. Leam how t}re sex ofan individual is determined and its importance in sexual reproduction
r Attain knowledge about insect and amphibian metamorphosis and regeneration in various

groups of animals

o Develop skills in critical thinking of developmental abnormalities leading to congenital
defects due to endocrine disruptors and teratogens.

o Explain how embryonic and adult stem cells and their altematives can be used in medical
treatments.

. Students who are undertaking the practical sessions of the course is provided with
experimental approaches to study the development of chick embryo and the histological
preparations of different invertebrate larvae

1,



At the end of this course students will appreciate that the recent advances in life science are

due to our indepth understanding of basic biological processes.

MODU LE I:

l. Developmental dynamics of cell specification:
Autonomus specifi cation
syncitial specification
Conditional specifi cation; morphogenetic gradient. 6h rs

4h rs

4h rs

2. Cell fate, potency, determination and differentiation.

3. Genomic equivalence and cytoplasmic determinants, Genomic imprinting.

4, Cell communication in development:
Induction and Competence:

Cascade ofinduction reciprocal and sequential inductive events;instructive and permissive
interactions; epithelial- mesenchymal interactions.
Paracrine factors.

Signal transduction cascades - fibroblast growth factors and RTK pathway; JAK-STATpathway,
hedgehog family; wnt family.

Juxtacrine signaling and cell pattemingeg.C. elegens; the notch pathway.I0h rs

NI0DULE II:

5. Gametogenesis, fertilization and early development:
Production ofgametes
Cell surface molecules in sperm egg recognition
Slow block polyspermy (mammals)
Fast block polyspermy (sea urchin)
Zygote formation, cleavage, blastul4 gastrulation, formation of germ layers.l0hrs

a

6. Genetics ofaxis specification in Drosophila:
Early Drosophila development
Genes that pattem the Drosophila body.plan
Primarl axis lormation during oogenesis
Generating dorsal-venhal pattern in the embryo
Segmentation and anterior-posterior body plan

Segmentation genes; homeotic selector genes.

MODULE II I:

7. Early development and axis formatio[ in amphibians:
Primary embryonic induction
Mechanism ofaxis determination in amphibians
Functions ofthe organizer
The regional specificity induction
Specifying the left right axis

E. Later embryonic dev€lopm€nt:
Eye Induction
Limb Development in Vertebrates
Differentiation of neurons

l0hrs

l0hrs
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9. Sex Determination
Chromosomal sex determination in Drosophila & mammals
Environmental sex determination 6h rs

MODULE IV:

10. Post embryonic development:
Metamorphosis; lnsects and amphibians
Regeneration
Aging: senescence genes; role offree radicals; hormones and aging8hrs

12, Teratogenesis, Endocrine disruptors, lmpacts ofpesticide on development 6hrs

8hrs13. Stem cells: Embryonic stem cell; adult st€m celli medical application
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MSZOO03C09 - ECOLOGY (90 hrs)

Course outcomes:On completion ofthe course, students should be capable of:

. Comprehensive understanding of the basic terms, principles, rules and concepts of the
ecological science

o Becoming familiar with the ecological relationships between organisms and their
environment

o Understanding how earth's major ecosystems function
o Developing an understanding of the differences in the structure and function of different

types ofecosystems.
o Understanding the value oithese ecosystems to humans and to animals and plants
o Understanding the differentiating properties ofterrestrial, aquatic and marine ecosystems and

the accompanying communities:
o Having a futuristic attitude: Ability to recognize and address current environmental

scenarios, scientific and technological progress, lifestyle change.
o Developing research aptitude in Ecology

1



MODULE I

I Ecosystem (14 hrs)

2 Energy Concepts (15 hrs)
Energy flow within the Ecosystem
Laws of thermodynamics
Concept of productivity

Primary productivity; Measurement of primary production; Secondary
productivity; Energy partitioning in food chains and food webs; Metabolism and
size of Individuals

Decomposition
Ecological footprint
Carbon footprint

MODULE II

3 Population Ecolog;r (15 hrs)
Life table
Survivorship curves
Dispersion
Concept of carrying oapacity
Population fl uctuation and cyclic osci llations
Population Growth curves: Sigmoid growth curve; J-shape growth curve.
Regulation ofpopulation: Density independent and density dependent mechanisms of

Population regulation
r- and k- selection
Population interactions: Mutualism, Predation; Competition

4 Community Ecology (8 hrs)
Keystone Species,
Umbrella Species
Flagship species
Ecosystem Engineers
Diversity indices: Dominance indices; Shannon index; Simpson's index;

Brillouin index; Rank Abundance; Diagrams; Jaccard Coefficient; Sorensen
Coeffi cient; Cluster Analysis

1

MODULE III

Concept of the ecosystem
Properties of Ecosystem

Biomagnifications
Ecological efficiency
Ecological niche
Edge Effects & Ecotones
Ecocline & Ecotype
Ecological Equivalents.



5 Ecosystem Studies (10 hrs)
Ecology of wetlands functions, threats and management
Ecology ofcoral reefs: functions, threats and management
Ecology oftropical rainforest, vegetation structure, productivity and nutrient cycling, functions,

threats and management

6 Climate change Ecology
Definition
Human mediated global climate change

Climate change and ecosystem

(7 hrs)

MODULE IV

7 Ecological Modeling
I ntroduction
Statistical models
Non-statistical models

Analyical model
Simulation model
Validation of models

(8 hrs)

8 Molecular Ecology
Concept of molecular ecology
Emergence of molecular ecology
Application of molecular ecology

(6 hrs)

9 Environmental Biotechnology (7hrs)
Bioremediation- Bioreactors lbr liquid waste management, biofilters, biomethanation, removal

ofoil spill
Ecological impacts of genetically modified organisms
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26. Ricklefs, R.E. ( I 990) Ecology. W.H.Freeman & Co., Sanfrancisco
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MSZOOO3C1O - CONSERVATION BIOLOGY _ I

Course outcome:After completing this course the students will be able to:
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. Leam about conservation science theory and principles with examples from the field.
o Identify and understand the current threats to the biodiversity such as deforestation,

fragmentation and global climate change

o Identify and evaluate the present in-situ conservation and ex-situ conservation strategies
o Analyse threats to biodiversity using molecular techniques
o Gain insights into fundamentals ofconservation genetics and how it can be used as atool for

conserving and managing populations
e ldentify the cument problems in conservation and evaluate/explore the solutions to the

problems
o Understanding the importance of including social science in conservation problem solving
. Analyse recent publications in conservation and developing complex problem solving skills

in conservation
o Identify the current conservation issues in the Western Ghats biodiversity hotspot and

developing ski[[s to tackle them.

MODULE I

1. Conservation and its Importancc 18 hrs

Meaning of conservation
Approaches to conservation
Conservation biology-principles
Categories for conservation status

Economic Evaluation of conseruation: Cost benefit analysis; Safe minimum
standard criteria

30 hrs

Extinction: Current human caused mass extinction; Secondary Extinction;
Extinction r.ulnerabi lity

Anthropogenic impacts
Habitat destruction, degradation, fragmentation and loss

Overexploitation: Types of exploitation; Consequences of exploitation
Commercial harvesting, International Wildlife Trade

Global Climate Change
Pollution

Exotic/ [nvasive species: Impacts; Success rates
Genetically Modifi ed Organisms

MODULE III

3. Conservation of Biodiversity

Conservation strategies

63

16 hrs

MODULE II

2. Threats to Biodiversity



In-situ conservation: Protected Areas, IUCN protected area categories,
Protected area network in India

Ex-situ conservation: Gene banks; Germplasm banks; Seed banks; Botanical
gardens; Zoos
Conservation in Captivity: Problems ofcaptive breeding; Adaptations to captivity;
Reintroduction & release.

MODULE IV

4. Molecular techniques in Conservation l3hrs

PCR lor genotyping endangered species
RAPD as a tool of ta,ronomic assessment
DNA Fingerprinting -the use of satellite markers
RELP for assessment ofgenetic variation among individuals

5. ConservationGenetics 13 hrs

E flect ive population size
Small populations

Genetic threats to small populations: Genetic drift; Inbreeding
depression; Mutational meltdown.
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MSZOO03E02 -(IONSI'RVAT'ION BIOLOGY - Il 90 hrs

Course outcome: After completing this course, the student will be able to

o Learn about conservation biology with emphasis on its legal foundations.
. Get a strong foundation on the National laws relating to Biological Diversity
o Understand how to take Conservation biology as vocation through GOs and NGOs
r Understand the values and ethics olconservation
o Work n the emerging trends in conservation biology
o Get a clear understanding on the major issues in forest the borders- Man-animal conflict

management.
o Understand the ways and means of Managing invasive populations.
o Leam the specific conservation requirements and management guidelines
o Practice the methods ofconservation of Habitats and Landscapes
o Understand the practice olconservation and sustainable development at the local and

national level
o Understand the restoration protocols and procedures for ecological restoration

I
o Identifu the curent conservation issues in the Westem Ghats biodiversity hotspot and

developing skills to tackle them.

MODULE I:

The Legal Foundations of Conservation Biology 20 Hrs

UN oonferences on Environment
UN Conference on Environment and Development (Rio summit) 1992
Copenhagen Climate Change Conference (Copenhagen summit) 2009
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Major international conservation laws and treaties
Necessity of Intemational cooperation
Convention on Biological Diversity
Trade-Related Aspects of Intellectual Prope(y Rights (TzuPS)
Intemational protection of migratory species; Bonn convention
International protection ofendangered species; CITES, International Whalingcommission
(rwc)
International protection ofhabitats and ecosystems; Ramsar Convention, World Heritage
Convention, CAMLR, UNESCO Man and Biosphere ReserveProgramme

National laws relating to Biological Diversity
The Biological Diversity Act 2002
Regulation of access to biological diversity (NBA. SBB, BMC)
Biological Diversity Rules, 2004
Wildlife Protection Acr, 1972
Forest Conservation Act, 1980

2. Conservation in Practice
People as agents of conservation
Conservation biology as vocation
Values and ethics ofconservation

2.3 Emerging trends in conservation biology

6 Hrs

NTODULE II:

3. Conservation ofPopulation 12 Hrs
Managing populations

Providing resources
Contro[[ing threats
Direct manipulations; Case study of Black robin (Petroica traversi)

Managing meta-populations of spatially disjunct subunits; meta-population models,
meta-population dynamics, conservation

Man-animal confl ict management
Managing invasive populations

4. Conservation and Management of Specific Taxon 20 Hrs
Specifi c conservation requirements and management guidelines

Invertebrates: Insecta - honeybees & Arachnida - spiders
Fishes: Cyprinids -Sahyadriadenisonii & Selachimorpha - Sharks
Amphibians: Anura -Nas ikabatrac hus sahyadrensrs& Gymnophiona -Caecilians
Reptiles: Cheloniidae - Olive ridley turtles & Gavialidae - Gharial
Birds: Bucerotidae - hornbills & Accipitridae -Gypsvultures
Mammals:Rlizro ceros unicornis(lndian rhinoceros) &Dugong( Dugongdugon)
Major Wildlife conservation projects in India: Project Tiger, Gir Lion Project,
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Crocodile breeding project, Project Elephant

MODULE III:

5. Conservation of Ecosystems 14 Hrs

Conservation ofHabitats and Landscapes: Preservation and conservation of
habitats; Landscape managemen! Reserve design

Conservation of terrestrial Ecosystems: Forests; Crass lands; Deserts
Conservation of freshwater habitats
Conseryation of marine habitats
Conservation of wetlands

MODULE IV:

6, Conservation and Human Societies 8 Hrs

Conservation and sustainable development at the local and national level
Nongovemmental organizations in conseryation: Regional, National and International
Traditional societies, conservation and sustainable use

7. Restoration Ecology l0Hrs

Defi nition and development
Restoration protocols and procedures for ecological restoration
Restoring terrestrial and aquatic ecosystem
Restoration in urban areas
Biocultural restoration
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MSZOO03E03- WILDLIFE BIOLOGY90 hrs
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Course outcome:After the completion ofthe course the students will be able to

Understand the biodiversity with emphasis on various groups of animals
Understand the significance ofthe Westem Ghats as atreasure trove ofbiodiversity with higher level of
endemism.
Recognize different groups of wild animals at least upto family level.
lnculcate a research culture, especially in the field oftaxonomy and biodiversity.
Equip themselves to propogate the message ofconservation ofanimals and their ecosystem
Create awareness among the public about the ecosystem services of living creatures

MODULE I & II

2. Biology and Taxonomy of Mammals 30 hrs
Biology and Taxonomy ofthe following animals with special emphasis on Western Ghats (Biology should
include population status, distribution, feeding and breeding habits, major threats to their survival and
conservational si gnifi cance)
Mammals
Order
Primates
Apes:Gibbo
n
Monkeys: Macaques (Bonnet, Rhesus, Assamese and Lion tailed) Langun (Common, Capped, Golden,
Nilgiri) Lemurs: Slender Loris and Slow Loris Order Camivora
Cats: Tiger, Lion, Leopard, Fishing cat, Leopard cal, Jungle ca! lndian Wild Dog,Wolf, Jackal, Indian
Fox Otters: Common Otter, Smooth Indian Otter
Bears: Sloth bear, Brown bear, Himalayan black bear, Sun bear Panda: Giant panda, Red panda

Hyena: Striped hyaena
Civets: Malabar cive1, Small Indian civet, Common palm civet
Mongoose: Common mongoose, Small lndian mongoose, striped necked mongoose Order Artiodactyla
Cervids: Chital, Sambar, Barking deer, Mouse deer.
Bovids: Indian Antelope, Four horned Antelope, Nilgiri 1ahr, Indian bison. Suids: Indian Wild boar.
Order Proboscidae Indian Elephant
Order Perisodactyla One horned Rhinoceros. Order Pholidota Indian Pangolin
Order Lagomorpha Hispid hare
Order Insectivora Tree shrew, Hedgehog
Order Rodentia Indian Giant squirrel, Grizzled giant squirel, Porcupine, Ftying squirrel, striped palm
squirrel Order Chiroptera lndian flying fox, Short nosed fruit bat, Indian pipishella
Order Cetacea Gangetic dolphin, Common dolphin, Sperm Whale. Order Sirenia Sea cow

i}TODULE III

1. [ntroduction
Biodiversity:Defi nition
Kinds ofbiodiversity
Biodiversity hotspots
Endemism
Westem GhatsBiodiversity

3. Biology and Taxonomy ofBirds
Habitatpreference
Flocking andaggregation.
Foragingbehaviour,

10 hrs
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Food competition andselection
Courtship and pairselectiorq
Brood parasitism and cooperativebreeding.
Vocalisation and its Role inbirds
Flyways and peculiarities ofbird migration in the lndianSubcontinent
Avian classification and distribution with special reference to lndian species.

Order Columbiformes Blue Rock pigeon, SpottedDove.
Order Podicipediformes Little Crebe
Order Pelecaniformes Little and Large Cormorant, Darter
Order Ciconiformes Pond heron, Large egret, Little egret, Median egret, Grey heron,Purple
heron Order Ansariformes Bar headed goose, Lesser whistling teal
Order Gruiformes Indian Moorhen, Purple moorhen, White breasted waterhen
Order Charadriformes River tern, Red wattled Lapwing, Yellow wattled Lapwing, Black headed gull, Bronze
winged jacan4 Pheasant tailed jacana.

Order Falconiformes Hawks, Vultures.
Order Gruiformes Indian cuckoo, Koel, Crow pheasant
Order Coraciformes White breasted kingfisher, Smallblue kingfisher,
Pied kingfisher, Brown headed kingfisher, Chestnut headed Bea eater, Small green Bea eater, Hombills
Order Pisciformes Lesser Golden backed woodpecker, lndian golden backed woodpecker, Small green

barbet Order Psittaciformes Rose ringed parakeet, Blossom headed parakeet,Lorikeet
Order Strigiformes lndian homed owl, Mottled wood owl, Bam
owl Order Apodiformes Palm swift
Order Passeriformes Black headed Oriole, Golden Oriole, Tree Pie,
Drongo, Racket tailed Drongo, Red whiskered Bulbul, Red vented Bulbul, Black headed Babbler, White
headed Babbler, Muni4 Magpie Robin, Jungle Babbler, Purple sunbird, Purple rumped sunbird, Indian
Roller, Indian Robin, White cheeked Bulbul, Tickell's flower pecker, Thick billed flower pecker, Paradise
flycatcher.
Globally endangered Indian birds and their classification (At least 2Ospecies).
Endemic Indian birds and endemic bird areas.

Economic importance ofbirds- beneficial and harmfulrole.

MODULE tV

4. Fishes, Amphibians &Reptiles 20 hrs
Fishes: Endangered and Endemic fishes of Westem Chats (Briefaccount with threat to theircurvival).

Amphibia: Amphibians endemic to Western Ghats (Brief account with threat to theirsuryiyal)
Reptiles
Order Crocodilia Charial, Estuarine crocodile, Marsh crocodile.
Order Testudines Logger headed sea turtle, Green Sea Turtle, Hawk's Bill Turtle, Oliye Ridley Turtle,

Leatherback Sea Turtle. (Briefaccount with threat to their survival )
Order Squamata Indian Monitor Lizards (Briefaccount only)
Endangered and endemic sna.kes of Westem Ghats (Briefaccount only)

5. Sociobiology &Territoriality
Sociobiology of Lion, Elephant andDeer
Territoriality and lunctions ofterritory.

6. Principles &Hypothesis
Gondwanaprinciple
SatpuraHypothesis
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MSZOO03O02 Statistics for Biologists
Module-I

l. Probability
2. Theoretical probability distributions
3. A brief introduction to descriptive, inferential and correlational statistics

4. Statistical testing

Module-II
1. Introduction to data science

2. Introduction to SPSS software
3. Data entry, structure and manipulation
4. Descriptive statistics in SPSS

Mean
Median
Mode
Standard deviation
Standard error
Range

5. Test for normality in SPSS
6. lnferential statistics in SPSS

Parametric stati stical tests

One sample T-test
Two sample T-test

Paired T-test
Chi-squared test
ANOVA (Analysis of variance)
Non-parametric statistical tests

Mann-Whitney U test
Kolmogrov-Smimov test
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Wilcoxons signed rank test
Kruskal-Wallis H test
Friedman test

7. Correlational statistics in SPSS

Correlation
Linear regression
Logistic regression

Module-III
l. Introduction to R software
2. Data entry and data lormats
3, Data structure and manipulation
4. Statistical packages and its application in R

Module-IV
l. Graphical representation ofdata in MS excel and R

Bar plot
Clustered plots
Scatter plot
Histogram
Box plots

MSZOO0JP05 - PRACTICAL - V (DEVELOPMENTAL BrOr,OGy)

l. lnduced ovulation infish/fiog
2. Effect ofbilateraf eyestalk ablation on moulting in the crabBarytelphusacunicularis.
3. Ovarian index under de-eye stalking ofacrustacean.
4. Collection, preservation and permanent Feparalion ofinvertebrate larval forms (anyfive)
5. Rearing ofamphibian embryo & larvae and identification ofdifferent developmentalstages.
6. Vital staining of chickembryo.
7. Histological preparation ofchick embryo (any twostages).
8. Preparation of permanenVtemporary stained whole mounts of chickembryo.
9- Sperm count offrog
10. Regeneration study on amphibiantadpole

MSZOOO3PO6 _ PRACTICAL - VI (ECOLOGY & CQNSERVATION BIOLOG\)

l. Identifi cation of marineplankton.
2. Separation and Identification ofsoil micro arthropods applying Berlesefunnel
3- Sampling methods: Pitfall traps, Line transect, Quadrate sampling, Point quartersampling
4. Intertidal studies: rocky shores, sandy (marine) shore, muddy shore andestuades.
5. Estimation ofsalinity, pH, phosphates, chlorides and silicates in watemamples.
6. Estimation of dissolvedoxygen
7. Determination of dissolved Carbondioxide
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IV SEMESTER

MSZOO04E0,+- RESEARCH METHODOLOGY- CONCEPTS&METHODS90 hrs

Course outcome: After completing this course, students will be rble to

o Understand what research is and how to go ahead in scientific research

o Learn remote sensing techniques and its applications in animal ecology and behaviour studies
o Leam GIS and its applications in animal ecology and behaviour studies
o Hands on experience in scientific writing and communication.
o Leam about the Ethical, Legal, Social and Scientific Issues in Biological Research

o Identify literature for scientific article, report, thesis preparation etc.

o Understand open access publishing
o Leam about fundamentals ofopen source software like R, Pyhon, Q GIS etc.

o Prepare and preserve museum specimens for display
o Learn about taxidermy and museology

III,

Introduction
1. Meaning ofresearch
2. Motivation for research
3. Types ofresearch
4. Approaches in research
5. Research methods and research methodology
6. Research process
7. Problems encountered by researchers in India.

Research Design
1. Meaning ofresearch design
2. Features ofa good research design
3. Important concepts relating to research design
4. Different research designs
5. Basic principles ofexperimental designs.

l2 Hrs

8llrs

l0Hrs

IV. Scientific Writing and publishing 14 Hrs
I . Different steps in scientific writing
2. Layout of research reports/thesis
3. Types ofreports: Research papers, popular science articles; dissefiation/thesis
4. Oral presentation.
5. Open access publishing
6. Open source software

Ethical, Legal,Social and Scientific Issues in Biological Research l2Hrs
1. Guidelines for biosafety
2. Functioning of Institutionl Animal Ethics Committee and Institutional Ethics Committee
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II. Defining Research Problem
1 . What is a research problem?
2. Selecting research problem
3. Techniques in defining research problem.



Vt

VI]

VIIt

x

3. CPCSEA guidelines for experimentation
4. DBT guidelines for biosafety practices.

Research Project Proposals and Funding Agencies l2 Hrs
I . Preparation of research poject proposal
2. Project tunding agencies - DST,UGC,DBT,CSIR,KSCSTE,KFRI and KSBB.

Remote sensing:Applications; GIS 6 Hrs

Digital photography and Videography;photomicrography. 8Hrs

Taxidermy and Museology SHrs

Introduction to Parasitologr
Parasitology and human and animal welfare

Types ofparasites and hosts
Transmission of parasites
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CBS publication
4. Kealey, D. and P.J. Haines (2002) Analltic. Chem., lnstant Notes, Viva books Pvt. ltd. N.Delhi
5. Upadhyay, A. Upadhyay, K. and Nath, N. (1977) Biophysical Chemistry: Principles and Techniques.
Himalaya Publ.house
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12. Michael R Peres (2007). Focat Encyclopedia ofPhotography.Elsevier
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MSZOO04E05 PARASITOLOGY 90Hrs

A. General Parasitology ( 30 hrs )

2. Parasiticadaptations:
Morphological

Physiological
Biochemical
2.4 Immunological.

3. Ecology ofparasites:
Epidemiology
Ecosystem and parasites
3.3. Host demography
Ecological terms in Parasitology

Parasitic Zoonoses

5 Hours

6 Hours

8 Hours modifv
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4. Behaviour and Parasitism:
Parasite effects benefitting parasites
Counter measures of hosts
Parasitism and lile history theory

5. Effects ofparasites on hosts:
Parasite induced modifi cations of host
Growth factors
Parasitic castration
Effects oftoxins, poisons and secretions

6 Hours modifu

5 Hours

B. Protozoolory ( l5 Hours)
6. Morphology, life cycle, pathology and prophylaxis ofthe following protozoan parasites

Phyl um Masti gophora- Lei s hm an i a
Phylum Sarcodina -Ent amoe ba
Phylum Ciliophora -Balant idium
Phylum Apicompl exa -P lasmodinn
Phylum Myxozoa -Myxos om a
P6.6 hyf um Microspora -Nosern&heck for classification

C. Helminthology (25 Hours)
7. Morphology, life cycle, pathology and prophylaxis ofthe following Trematode, Cestode and

Nematode parasites:
Digenetic trematodes:Schistosoma, Fasciola, Paragonimus,. (an account on larval trematodes

with emphasis on classiflrcation ofcercariae) l0 Houn
Cestodes:Diphyllobothirum, Taenia, Echinococus 6 Hours
Nematodes lncylo sloma, Ascais, Enlerobius, WuchereriaT Hours

Freshwater gastropod molluscs as intermediate hosts oftrematode parasites 2 Hours

D. Arthropods ofMedical and Veterinary importance. l5Hours
9. Morphology, life cycle, medical & veterinary importan€e and control measures ofrhe following
arthopods:

lnsecls:Phlebotomus, Anopheles, Culex, Aedes, Ctenocephalides, Xenopsylla, Pediculus
Arachnids: B oop h i I us, Sarc opt e s

10. Myiasis : Definition, types and medical & veterinary importance

E. Molecular taxonomy ofparasites 5 Hours

Parasitolog):

8

1.

2.
3.
4.
5.
6.
7.
8.
9.
10.
ll.
12.
I3.

Gerald W. Esch. (2016). Ecological Parasitology. Wiley Blackwell-
Elling Ulvestad (2007) - Defending Life -The nature ofhost-parasite relations. Springer
Michel Serres (2007) The Pamsite. Uniyersity of Minnesota Press
Joanne P. Webster (Eds.) (2009). Nalural History ofHost-Parasite Interactions
SergeMorand and Boris R Krasnov
Cheng TC (1986): ceneral Parasitology, Academic Press,N.Y.
Cox FEC ( 1993): Modem Parasitology - a text book ofParasitology, Blackwell Scientific,London.
Bogitsch B J & Cheng T.C. (1999): Human Parasitology. AcadsemicPress.
Chafterjee K D (1981): Parasitology Chatterjee Med.Publ.
Noble ER and Noble GA (1982): Parasitology, Lea & Fabiger,Philadelphia.
Soulsby EJL (1982): Helminths, Arthropods and Protozoa of domesticanimals.ElBS.
Pathak KML (1987): Parasitic ZoonosesWalkalin D (1996): tmmunity to parasites, Cambridge Univ.Press
Marquardt WC, Demacre RS & Grieve RB (2000): Parasitology and Veterinary Biology, Harcout
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NCBA publishers.
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(Second edition), Harcourt academicpress.
19. D.R Arora B aror4 2008, Medical Parasitology, (second edition) CBSpublishers.
20.WHO (1991): Manual ofBasic Techniques for a Health Lab, Academic Publisher,

Cult4 Calcutta..
21. Fleck SL & Moody A.H. ( I988): Diagnostic Techniques in Medical Parasitology,ElBS.
22. ZSI (1980): Proceedings on the Workshop on Techniques in Parasitology, ZSI, Calcutt4lndia.
23. Agricultural Devpt. And Advisory Service: Manual ofvety. Parasitological Lab. Tech.,London.
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MSZOO04E06- FISIIRIESBIOLOGY90 Hours

l FishTaxonomy
Classification and distribution ofeconomically impo ant finfishes

2. lntegument
Exoskeleton
Skin andscales
Colouration
Chromatophores andpi gments
Stucture, function and modification offins

3. Locomotion
Body shape andmusculature
Mechanism ofpropulsion

4. Life history oflishes
Reproduction, reproductive hormones, reproductive behaviour,oviparity,

ovoviviparity
Age andgrowth
Migration

5. Digestivephysiology
Food andfeeding
Feedingbehaviour
Feedingmechanism
Digestiveenzymes
Absorytion

6. C irculatoryphysiology
Heart
Blood, blood cells, blood pigments and functions ofblood
Circulation

5 hrs

6 hrs

5 hrs

8 hrs
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7. Respiratoryphysiology
Cills and Accessory respiratoryorgans
Gastransport

8. Excretory and Osmoregulatoryphysiology
Excretoryorgans
Osmoregulation in marine, brackish water and fresh waterfishes

9. Endocrinephysiology
Endocrine glands - structure andfunction
Regulation of endocrinesecretion
Crustacean neurosecretory system and their role inreproduction

10, Adaptivepbysiology
Deep seafishes
Cave dwellingfishes
Hill streamfishes

I l. Oceanography
Ecological subdivisions of thesea
Major topographic features ofcontinental shelf, continental slope and oceanfloor
Physico-chemical properties of seawaler
Ocean cBrrents
Oceanproductivity
Coralreefs

12. Brackish waterecology
Characteristics of brackish and estuarinewaters
Estuari neproductiviLv

13. Limnology
Classification ofinland waters - ponds, lakes, rivers andreservoirs
Pbysico-chemical properties of inlandwaters

6 hrs

6 hrs

[0 hrs

7 hrs

l0 hrs

7 hrs

6 hrs
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MSZOOO4C1l PROJECT WORK

The main objective of introducing a project work in the curriculum is that the student who completes this
course should get hands on experience in independent research wotk in the field of biodiversity conservation
and management. He/she should equip himself/herself to face challenges ir Conservation Biology and should
be able to provide trained manpower in the tield. A topic in the optional subject - Biodiversity: Conservation
and Management shall be assigned to each student.

The research work related to this topic will be carried out by each student under the supervision of a leacher.
The report of the findings shall be submitted by each student in the form of a dissertation which shall be

submitted for evaluation a day prior to the date of viva voce examination of the fourth semester. A declaration
by the student to the effect that the dissertation submitted by him/her has not previously lormed the basis for
the award of any degree or diploma and a certif,tcate by the supervising teacher to the effect thatthedissertation
is an authentic record of work carried out by the student under his supervision are to be furnished in
thedissertation.

Assessment ofdifferent components ofproject may be taken as below:

Internal evaluation: 80 marks
Intemal evaluation should be done by the lntemal supervising teacher on the basis of the involvement of
student at various stages of the project work including collection of data in a time bound manneq
submission ofdissertation as per the time schedule and on the sincerity and puncluality in carrying out the
dissertation work

External evaluation: 120 marks
Extemal evaluation ofthe dissertation and the conduct of Viva Voce examination should be done by two
examiners of which one should be an expert from an Academic or research institute from a panel of
experts submitted to University by the Head of the Department and the other should be a permanenl
faculty member nominated by the Head ofthe Department.

Out ofthe 120 marks 80 marks may b earmarked for the dissertation, 30 marks for the presentation and l0
marks for the interaction

Pass conditions. The students shall declare to pass the project report course if she/he secures a minimum
of 40oZ marks (internal and extemal put together). In an instance of inability of obtaining a minimum of
40% marks, project work may be redone and the report may be resubmitted along with subsequent exams
through parent department. There shall be no improvemenl chance for the marks obtained in the project
report.
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