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Faculty of Science

Ordinances governing M. Sc., M. Sc. (Tech.) and M.C.A. Degree
Programmes
(Effective from 2009-10)

Under the powers conferred by Section 4A of the Banaras Hindu University Act
1915, as amended, and under the provision of Section 18 of this Act, the University hereby
institutes the four semester programme for the degree of Master of Science, M.Sc. in
Physics, Chemistry, Zoology, Botany, Computer Science, Geography, Mathematics,
Statistics, Psychology, Home Science, Biochemistry, Molecular & Human Genetics,
Petroleum Geosciences, Bioinformatics, Applied Microbiology, Environmental Science,
Biotechnology and Six semester programme for M.Sc. (Tech.) Geology, M.Sc. (Tech.)
Environmental Science and Technology, M.Sc. (Tech.) Geophysics and Master of Computer
Applications (M.C.A.) and makes the following ordinances governing admission, course of
study, examinations and other matters relating to these Degrees under the Faculty of
Science of the Banaras Hindu University.

1. ADMISSION TO THE M.Sc./ M.Sc. (Tech.)/ M.C.A. PROGRAMMES

(i) (a) Admission to all the M.Sc., M.Sc. (Tech.) and MCA programmes, except for
those described below, in the Faculty of Science shall be made on merit in
the PET (Post-graduate Entrance Test).

(b) Admission to M.Sc. Biotechnology shall be made on merit through an All
India Combined Entrance Examination.

(i) (a) Each Post-graduate Department of the Faculty of Science shall have an
Admission Committee constituted under Statute (xviii) of the Academic
Council consisting of the Head of the Department and two senior members of
the teaching staff of the department in station.

(b) For PG programmes of Applied Microbiology, Environmental Science, and
Petroleum Geosciences, the admission committee shall consist of Head of the
Department with which the programme is associated, two senior members of
the teaching staff of the department in station, coordinator of the programme
and one senior teacher participating in the programme.

(c) For Bioinformatics, and Environmental Science and Technology
programmes, the admission committee shall consist of the coordinator and
two senior teachers participating in the programme.

(iii) For PG Programmes, admission cannot be claimed by any candidate as a matter of
right. The admission or re-admission of a candidate shall be entirely at the
discretion of the Admission Committee, which may refuse or admit any student
without assigning any reason therefor.

(iv) On his/her selection for admission to M.Sc./M.Sc.(Tech.)/M.C.A. Programme, the
candidate shall, within the time fixed by the Dean, deposit the tuition and other fees
prescribed for the programme. If the candidate fails to deposit the fees within the
stipulated time, his/her selection shall automatically stand cancelled. Such a
candidate shall not be admitted to the concerned programme unless a fresh order of
selection or extension of date for payment of fees is issued by the Principal/Dean of
the Faculty concerned.



v)

(vi)

V)

(i)

(i)

(iii)

There is no provision for re-admission in the 1st semester of M.Sc./M.Sc.
(Tech.)/M.C.A. Programmes (except as stated in promotion rules).

Foreign Students- Applications of foreign nationals nominated by the Government
of India under scholarship schemes and self-financing Foreign Nationals shall be
entertained for the aforesaid programmes. They shall not be subject to the Entrance
Test provided they have passed the equivalent qualifying examinations and satisfy
the minimum eligibility requirements.

Reservation to the extent of 15% of the number of seats in a programme, on
supernumerary basis, for Foreign Nationals shall be made for admission to each of
the various aforementioned programmes in the Faculty/MMV provided the
applications are routed through the office of International Students Advisor, BHU.
The International Students Advisor shall get examined the eligibility etc. of each
applicant and will issue the eligibility letter to the concerned foreign national, if
found eligible. Further, details of the process etc. shall be available from the office of
the International Students Advisor, BHU, Varanasi, India.

Reservation and Weightages

1. 15% Seats shall be reserved for Scheduled Caste and 7.5% for Scheduled Tribe
candidates in each subject. Admission against these seats shall be made
provided the candidate has passed the qualifying examination and appeared in
the Entrance Test. The vacant seats reserved for SC/ST candidates, if any, shall
be filled as per Government of India Rules. Appearance in the Postgraduate
Entrance Test is mandatory for admission.

2. 5% supernumerary seats shall be reserved for the sons/ daughters of
permanent employees (including those on probation) of the University currently
in service or were in service during the academic session immediately preceding
the one (session) for which the Entrance Test is held, provided the candidate
fulfils the minimum eligibility requirements and qualifies in the PET. BHU
employees’ sons/daughter’s category applicants shall be required to submit the
certificate of the employee ward only in the prescribed format duly signed and
issued by the Dy. Registrar (Administration) if called for admission. However,
this facility is not available in MCA programme.

3. 3% seats shall be reserved for PC (Physically Challenged) candidates (visually
impaired 1% + hearing impaired 1% + orthopaedically handicapped 1%) provided
they fulfill the minimum eligibility requirements and qualify in the PET. They
shall have to submit a PC certificate issued by the district CMO at the time of
submitting the application. Candidates who claim for PC category shall be
considered under this category on an approval from the University Medical
Board only at the time of admission.

M.Sc. /M.Sc. (Tech.)/ M.C.A. DEGREE PROGRAMMES

The study programmes leading to Master of Science/Master of Science (Tech.) and
Master of Computer Applications degrees of the University shall be conducted by the
constituent Departments/Schools of the Faculty and shall be of the duration of 4
semesters for M.Sc. and 6 semesters for M.Sc.(Tech.) and M.C.A.. M.Sc. in
Bioinformatics will be run at MMV.

A student of the M.Sc./M.Sc. (Tech.)/ M.C.A. degree programme shall not be
permitted to seek admission concurrently to any other fulltime degree or diploma
programme in the University or else where unless otherwise provided for in the
Ordinances hereinafter defined.

To qualify for the M.Sc. /M.Sc. (Tech.)/ M.C.A. degree, the candidate must:



(a)
(b)

(c)

(d)

satisfy the minimum requirement for entrance test as prescribed hereinafter
for the M.Sc./M.Sc. (Tech.)/ M.C.A. Degree Programmes;

attend regular courses of lectures, seminars, sessionals and practicals as may
be prescribed for the M.Sc./M.Sc. (Tech.)/M.C.A. Examinations in the relevant
prospectus of studies;

pass in the required number of courses taught during the 4 or 6 semesters, as
the case may be, to accumulate the stipulated minimum number of credits
prescribed for the degree. An Examination shall be held at the end of each
semester in various courses taught during that semester. The overall
performance in sessionals, practicals and written examinations in the
prescribed number of courses shall determine the result of the candidate for
the M.Sc./M.Sc. (Tech.)/ M.C.A. degree in accordance with the rules and
regulations prescribed for the purpose.

Sessionals shall include class tests, work done in laboratory, field, library,
home- work and seminar relevant to the course, as prescribed by the various
Boards of Studies.

Explanation: One odd and one even semester shall comprise one academic year, and the

(iv)

(a)

academic year in these ordinances shall mean the year from July to June.

A student is required to have full, i.e., 100%, attendance and condonation
upto 30% can be considered for specific cogent reasons. Out of this 30%, only
10% condonation shall be permitted without taking any application from the
student. Rest 20% condonation may be given by the Dean, Faculty of
Science/Principal, MMV. Further, a student shall be deemed to have minimum
percentage of attendance only if, apart from above, he/she has attended at
least 50% of the classes in each course also. The cogent reasons for
condonation are given below:

(i) Participation in NCC/NSC/NSS Camps duly supported by certificate.

(ii) Participation in University or College Team Games or Inter-State or Inter-
University tournaments, duly supported by certificate from the Secretary
of the University Sports Board or President of the College Athletic
Association concerned.

(iii) Participation in Educational Excursion, which forms a part of teaching in
any subject conducted on working days duly certified by the Dean,
Faculty of Science/Principal, MMV.

(iv) University Deputation for Youth Festival duly certified by the Dean,
Faculty of Science/Principal, MMV.

(v) Prolonged illness duly certified by the Medical Officer or the
Superintendent, S.S. Hospital, Banaras Hindu University or any other
Registered Medical Practitioner, provided such certificate is submitted to
the Dean, Faculty of Science/Principal, MMV in time.

(vij No relaxation beyond 30% shall be considered in any case.

(b) The attendance of a newly admitted candidate shall be counted from the date of

his/her admission, or date of starting of classes which ever is later while in the
case of promoted candidates, attendance shall be counted from the date on
which respective class begins. However, in case of promotion after declaration
of results of supplementary examination (if any), the attendance will be
counted from the date of admission in the respective case.

(c) There shall be an Attendance Monitoring Committee in the Faculty/MMYV under

the Chairmanship of the Dean/Principal.

3. ADMISSION AND ENTRANCE TEST QUALIFICATIONS



() The minimum eligibility conditions for admission to various' Master's Degree
programmes shall be as under *:

(a) For M.Sc. in Physics, Chemistry, Zoology, Botany, Computer Science@,

Geography, Mathematics, Statistics, Psychology, Home Science, (2 Year : 4
Semesters programmes)
and
M.Sc. (Tech.) Geology (3 Year: 6 Semesters programme)
B.Sc. (Hons.)*/B.Sc.* under 10+2+3 pattern, securing a minimum of 50% marks
in the aggregate in Science subjects (considering all the three years of B.Sc.
programme). The subject in which admission is sought must be an Honours
Subject at B.Sc. (Hons.) level/subject studied in all the three years at graduate
level. However, for admission to M.Sc. in Botany/Zoology, a candidate must also
have offered Chemistry as one of the subjects at the graduate level at least for
two years. For M.Sc. in Statistics, the candidate should also have studied
Mathematics as one of the subjects at graduate level at least for two years.

* A candidate studying in or having qualified for a Degree in a General Course of study
from BHU or any other University/Institution shall be entitled to appear in the Entrance
Test for, and admission to, the next higher Course/Degree in that line or to a Professional
Course only. Further a candidate admitted to, or having qualified for a Degree in any
Professional Course from BHU or any other University/Institution shall be entitled to
appear in the Entrance Test for, and admission to, the next higher Course/Degree only in
the same professional discipline. However, a candidate studying in or having qualified for
B.Ed./ B.Ed. Special/ M.Ed./ M.Ed. Special is exempted from this clause. This clause
will also not be applicable for M.Sc./ M.Sc. (Tech.) in Bioinformatics, Biotechnology,
Environmental Science, Environmental Science and Technology and Applied
Microbiology.

Furthermore, a candidate who is registered for/already awarded, doctoral Degree from
BHU or any institution in India shall not be entitled to appear in any of the Entrance
Tests held for any Course in the University.

@ Candidate must have qualified in Computer Science/ must have studied the subject
(Computer Science) in all the three years. Those who have qualified in other subjects
such as Computer Applications, Information Technology, etc. are not eligible.

(b) M. Sc. in Biochemistry (2 Year: 4 Semesters programme)

B.Sc. (Hons.)* in Biochemistry/B.Sc.* under 10+2+3 pattern with Biochemistry
as a subject in all the three years of graduation programme, securing a minimum
of 50% marks in the aggregate in Science subjects (considering all the three years
of B.Sc. Course).

OR

B.Sc. (Hons.)* in Chemistry/Botany/Zoology/B.Sc.* under 10+2+3 pattern with
Chemistry as a subject in all the three years of B.Sc. programme securing a
minimum of 50% marks in the aggregate in Science subjects (considering all the
three years of B.Sc. programme). The candidate must also have studied any two
of the following subjects, viz., Biochemistry, Botany, Zoology, Mathematics,
Physics, Geology, Physiology, Microbiology, Biotechnology and Industrial
Microbiology at least for two years at the Graduate level.

(c) M.Sc. (Tech.) in Geophysics (3 Year: 6 Semesters programme)

B.Sc. (Hons.)/ B. Sc. under 10+2+3 pattern securing a minimum of 50% marks
in the aggregate in Science subjects (considering all the three years of B. Sc.
programme) with Physics, Maths and one more Science subject.



(d) M.Sc. in Biotechnology (2 Year: 4 Semesters programme)

Bachelor's degree* under 10+2+3 pattern of education in Physical, Biological,
Agricultural, Veterinary and Fishery Sciences, Pharmacy,
Engineering/Technology, 4-years B.S. (Physician Assistant Course); or Medicine
(M.B.B.S.) or B.D.S. with at least 55% marks at the Graduate level.

(e) M.Sc. in Molecular and Human Genetics
(Special Course) (2 Year: 4 Semesters programme)

B.Sc. (Hons.)*/B.Sc.* (10+2+3} or B.Sc. (Ag.) or M.B.B.S. or B.Tech./ B.E. (in
Biology related disciplines) or B. Pharma from recognized University/ Institute
with minimum of 55% marks (or equivalent grade points) at the qualifying
examinations and not less than 55% marks at 10 & at 10+2 examinations
separately.

(f) M.Sc. in Environmental Science
(Special Course) (2 Year: 4 Semesters programme)

B.Sc. (Hons.)/ B.Sc. (10+2+3) as well as 10 & 10+2 with a minimum of 50%
marks (equivalent GPA) shall be considered eligible for admission to M.Sc. Course
in Environmental Science.

(g) M.Sc. in Applied Microbiology
(Special Course) (2 Year: 4 Semesters programme)

B.Sc. (Hons.)/ B.Sc. with 10+2+3 pattern with any two of the following subjects:
Botany, Zoology, Biotechnology, Microbiology, Chemistry, Industrial Microbiology,
Life Sciences and Environmental Science & Secured at least 50% marks in
aggregate.

(h) M.C.A. (3 Year: 6 Semesters programme)

Bachelor's degree under 10+2+3 pattern in any discipline with a minimum of
50% marks in the aggregate, with Mathematics as one of the subjects at either
Intermediate or +2 (10+2) or equivalent examination, or Bachelor’s level (as a
main or a subsidiary subject).

(i) M.Sc. in Bioinformatics (for women in MMV.) (2 Year: 4 Semesters programme)

(A) 10+2 with Science and (B) Bachelor’s degree under 10+2+3 pattern in
Science/ Engineering/ Technology/ Agriculture/ Medicine/ Veterinary Science/
Pharmaceutics with at least 50% marks in aggregate.

(j) M.Sc. in Petroleum Geosciences
(Special Course) (2 Year: 4 Semesters programme)

B.Sc. (Hons.) Geology or B.Sc. under 10+2+3 pattern with Physics and
Mathematics at + 2 level; Geology must be a subject in all the three years of B.Sc.
A minimum of 50% marks in aggregate at the graduate level is essential.

(k) M.Sc. (Tech.) in Environmental Science & Technology
(Special Course) (3 Year: 6 Semesters programme)

Passed B.Sc. (Hons.)/ B.Sc. (10+2+3) or B.Sc. (Ag.) or MBBS or BE/ B.Tech. with
a minimum of 50% marks (equivalent GPA) with a minimum 50% in aggregate at
10 & 10 +2 levels.

(i) Candidates selected for admission to the concerned PG programme of study shall
submit the following certificates:

(a) Migration certificate from the University/ Institute last attended indicating that
he/she has passed qualifying examination from another University;

(b) Certificate of character from the Principal of the College last attended.




(iii)

(i)

* Or an equivalent examination recognized by the Banaras Hindu University

If the Head of the Department concerned is satisfied that there are genuine difficulties
in the production of the above certificates he/she shall, at the request of the
candidate, give him/her time to submit the above certificates within the prescribed
period. In case he/she is unable to do so, his/her admission shall be cancelled.

4. INTER-UNIVERSITY ORDINANCES

Notwithstanding anything contained in these ordinances a student, who is qualified
under the foregoing ordinances for admission to University and who is a member of
some other Indian University shall not be admitted to the University or any
constituent faculty without the production of:

(a) leaving or transfer certificate signed by the Principal of the College last attended
and certifying to the satisfactory conduct of the student mentioning the highest
examination he/she has passed, and;

(b) a certified copy of all the entries against his/her name in the enrolment register of
the University if such a copy is obtainable.

A student of some other Indian University shall, in any case, be admitted only at the
beginning of the particular degree programme, which he/she proposes to take in the
University.

5. SCALE OF TUITION AND OTHER FEES

All regular candidates to be admitted for the M.Sc., M.Sc. (Tech) and M.C.A.
programmes shall pay the following fees per Academic Year :

M.Sc/ M.C.A. M.Sc.
M.Sc. (Tech) Bioinformatics

Tuition Fee 250.00 2500.00 250.00
Faculty/Institute Development Fund 250.00 1000.00 3250.00
Lab Fee & Development Fund* 600.00 3500.00 3500.00
Academic Assessment# 250.00 250.00 700.00
Library Fee & Development Fund 200.00 2500.00 2500.00
Computer & Internet Facility 100.00 100.00 500.00
Student’s Health Welfare 280.00 280.00 280.00
Extra Curriculum Activity Fund 170.00 170.00 170.00
Border's/Delegacy Union Fee 10.00 10.00 10.00
Student's Union Fee* 10.00 10.00 10.00
Student's Welfare Fund 100.00 100.00 1000.00
Total 2220.00 10420.00 12170.00
Admission 50.00 50.00 50.00
Enrolment 50.00 50.00 50.00
Identity Card & Passbook 26.00 26.00 26.00
Alumni Activity Fund 50.00 50.00 50.00
Degree Charges 100.00 100.00 100.00

Training & Placement” 100.00 500.00 1500.00
Library Caution Money 500.00 500.00 500.00
Total 876.00 1276.00 2276.00
Grand Total 3096.00 11696.00 14446.00

*Lab Fee Rs. 40 + Development Fund Rs. 160 = Rs. 200 per subject.
AM.Sc. (Rs. 500/- for Computer Science)

*No S
Note:

tudents Union Fee will be realized till the Students Union remains suspended.

(A) Fee for Supplementary Examination Rs. 50/- per paper (Rs. 12/- 'R' A/c + Rs.
38/- 'Development Fund')

(B) Cyber hut membership fee @ Rs. 200/- per annum. (Only for M.Sc.
Bioinformatics, MMV)




Hostel Fee Indian Nationals | Foreign nationals
Hostel Rent* 160.00 300.00
Fan Fee 100.00 100.00
HDMF 2000.00 2400.00
Mess Caution Money 800.00 1000.00
Fan Caution Money 1000.00 1000.00
Hostel Annual Maintenance Fee 50.00 50.00
Hostel Establishment Charges 0.00 100.00
Hostel Development Charges 0.00 500.00
[.LH. Annual Maintenance Fund 0.00 2400.00
Total 4110.00 7850.00

* Rs. 500/- will be charged from four Hostellers (viz. Triveni, Sardar Patel, Atreya and
Sukanya) separately
Note: The above fees may be revised by the Academic Council from time to time.

(i) The fees for Special Courses shall be charged as decided by the Academic
Council from time to time.

6. SYSTEM OF EXAMINATION

1. The examinations of M.Sc./M.Sc.(Tech.)/ M.C.A. Programmes in the Faculty of
Science shall be conducted in the four/six semesters, ordinarily in December/May
or on such dates as may be fixed by the Dean in the various Programmes/courses
taught during that academic year.

2. The academic performance of a candidate shall be evaluated in respect of the
courses of study prescribed for each semester of the concerned PG Programme
through the examinations held in that semester.

3. The Credit System-

Each course shall have a specified number of credits. These credits describe the
weightages of the concerned courses. The number of credits that a student has
satisfactorily completed measures the performance of the student. Satisfactory
progress of a student is subject to his/ her maintaining a minimum Cumulative
Grade Point Average (CGPA). A certain minimum number of credits as specified in
the syllabus must be earned by the student to qualify for the degree.

7. Course Structure for the M.Sc. / M.Sc. (Tech.)/ M.C.A. Degree

A. Categories of Courses:
There shall be three categories of courses:

(a) Core Courses
(b) Major Electives (Specialization, if desired)
(c) Minor Electives

The minimum credit requirement for the two-year M.Sc. Degree in the Faculty of
Science shall be 90 credits and for a 3-year degree it shall be 135 credits. A student shall
be permitted to register for a minimum of 20 credits and for a maximum of 28 credits per
semester. The three types of courses shall have the distribution of credits as given below:

(1) For Two-Year Degree Programmes Credits
(i) Core Courses and Major Electives (specialization) 81
(ii) Minor Electives (Total) 09



(a) From other Departments/ PG Programmes within the Faculty 06-09*

(b) From within the same Department/ PG Programme 03 (Maximum)*
(2) For Three-Year Degree Programmes Credits
(i) Core Courses and Major Electives (specialization) 126
(ii) Minor Electives (Total) 09
(a) From other Departments/ PG Programmes within the Faculty 06-09*
(b) From within the same Department/ PG Programme 03 (Maximum)*

* This shall not apply to Bioinformatics, Home Science, Computer Science, Computer
applications and Environmental Science and Technology programmes.

Note: The option of the major and minor electives shall be exercised by the student at the
beginning of the semester.
B. Minor Elective Courses:

In each of the, preferably, Ist, IInd and III*d Semesters, the student shall offer one
course of 3 credits as 'minor elective' from any department/ PG programme subject
to the conditions described in clause 7.A.

C. Assignment of credits:

Credits of a course shall be assigned in the following manner:
(a) For all theory (Lecture) courses one credit shall be assigned for one one-hour lecture per
week in a semester.

(b) Two laboratory hours per week in a semester shall be assigned one credit.

(c) Credits shall be in whole numbers. As far as possible, each theory course shall be of 3
Credits (minimum), while each laboratory course shall be of minimum 2 Credits.

8. The Performance of a candidate in a semester or upto a semester shall be
measured by SGPA and CGPA, details of which are given below:

SGPA :  Semester Grade Point Average.
CGPA :  Cumulative Grade Point Average.
Calculation of Semester Grade Point Average (SGPA)

and Cumulative Grade Point Average (CGPA):

n
> Ci.Pi
i=

(). SGPA = -
n
> Ci
i=

where,

Ci = Number of credits assigned for the it course of a semester for which SGPA is to be
calculated.

10



Pi = Grade point earned in the ith course.

1=1, - n, represent the number of courses in which a student is registered in the
concerned semester.

Note: For calculation of SGPA and CGPA, credits of compulsory and optional courses shall not
be taken into account.

2 Cj.pj

) TR0 =) N ——

2 G
ji=1
where,

Cj = Number of credits assigned for the jth course, up to the semester for which CGPA is to
be calculated.

Pj = Grade point earned in jth course.

i=1, - m; represent the number of courses in which a student was registered up to
the semester for which CGPA is to be calculated.

(C) Grading System: The grading system, as detailed hereunder in Table 1 shall be
applicable for each course:

Table - 1
Award of Grades Based on Absolute Marks

Marks Range Grade Grade
(Out of 100) Point

90 -100

—
o

80 - 89

70 - 79

60 - 69

50 - 59

40 - 49

Passed with Grace

g9 | B0 Q|| > ®»

00 - 39

O| O M| I O N| 0| O

—

Non-appearance in
examination (Incomplete)

Incomplete Project / X 0
Dissertation / Training
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Explanation:

Latter grades S, A, B, C, D, E and P in a course mean that the candidate has passed that
course.

The F grade denotes poor performance, i.e., failing in the course. A student has to appear
at subsequent examination(s), if provided under the ordinances in all courses in which
he/she obtains "F" grade, until a passing grade is obtained.

The I Grade: The "I" Grade is awarded, when a student does not appear in the examination
of course/courses. This shall be treated as "F" Grade.

The X Grade: An "X" Grade is awarded to a student if he/she does not complete
Project/Dissertation/Training. This will be converted to a regular grade on the completion
of the Project/Dissertation/Training Work and its evaluation. The "X" Grade shall be
treated as "F" Grade.

C. Grace Rule: Tabulators shall award grace marks as per the following guidelines:

(1). A student who fails in not more than 3 theory courses by total marks of not more
than %2 the number of total theory courses of the semester (any) fraction is rounded
off to the next higher number), shall be awarded grade "P" (in place of grade "F") of
Grade Point 4 in the concerned courses.

(2). Grace mark will not be awarded for making up shortfall in minimum SGPA/CGPA or
improving the grade.

Confidential Clause
9. Examination System:
Each theory/ practical/ seminar/ field work/ project/ dissertation course shall be
of 100 marks. For evaluation, the overall structure of the distribution of marks in a
course shall be such that 30 marks are allotted to various assessments during the

semester, while 70 marks shall be allotted for the end semester examinations.

(i). The scheme of assessment during the semester (for 30 marks):

(a) The assessment (sessional) in theory courses shall comprise a class test of 1
hour duration for 20 marks and 10 marks for regularity/ assignment/viva/quiz/or any
other similar test.

The 30 marks of sessional for courses of Laboratory exercises shall be based on
completion of the laboratory exercises in due course of time/keeping up of practical
record book/punctuality in the class/viva to the practicals/ any other relevant
judgment.

(b) At the discretion of the concerned Head/Coordinator, a student who could not
appear in the internal test(s) already conducted on account of some cogent reasons,
such as late admission, illness etc., may be allowed to appear in the internal
assignment/test held for such a student.

(c) The class tests shall be conducted by the teacher (or group of teachers) teaching
the course and the marks shall be displayed on the Notice Board.

(d) All Heads/Coordinators shall ensure that all internal assessment marks of

sessionals are sent to Controller of Examination prior to the commencement of End
Semester Examination.

12



(e) There shall not be any sessional marks for courses, which involve Seminar/ Field
work/ Project Work/ Dissertation.

(f) Sessional marks of a course shall be carried over for failed students in the
course.

(ii) End Semester Examination and evaluation (for 70 marks):

(a) The question papers shall be set and the answer-scripts shall be evaluated by
the teachers of the concerned courses. If there are more than one teacher teaching
the course, the question paper shall ordinarily be set and evaluated by a teacher of
the group, appointed by the Board of Examiners.

(b) The End Semester examination answer-scripts shall be shown to the students
after evaluation by the concerned teachers within 7 days of the last examination for
the semester. Thereafter, within a week, all the answer books along with the
statement of marks shall be sent by the examiner to the Office of the Controller of
Examinations for declaration of the results.

(c) In case of any objection by a student in the evaluation, the same shall be looked
after by a panel of two senior faculty members, to be nominated by the Dean, whose
decision shall be final.

(d) In cases of practical examination and project/ dissertation evaluation, external
examiner may be appointed if and where considered necessary.

(e) There shall be no provision for re-evaluation.

(iii) Admit Card (for End Semester Examinations):

A candidate may not be admitted into examination room unless he/she produces
his/her admit card to the officer conducting the examination or satisfies such officer
that it will be subsequently produced.

The Controller of Examinations may, if satisfied that an examinee’s admit card has
been lost or destroyed, grant duplicate admit card on payment of a further fee of Rs.
10/-

10. PROMOTION RULES AND SUPPLEMENTARY EXAMINATION
1. 2-YEAR M.Sc. (FOUR SEMESTER) PROGRAMMES

There shall be no supplementary examination for Ist & II"d semesters. However, there
shall be supplementary examination for III'd and IVth semesters after declaration of the
results of IVth Semester. Students failing in courses of III'd and IVth semesters may appear
in supplementary examination(s) or subsequent main examination(s).

(A) First Semester Course & Examination:

The candidates who have taken admission in the First Semester of a 2-year M.Sc.
programme in a session can be put in the following two categories on the basis of their
attendance in the Semester:

I. (i) Those who have put in the required minimum percentage of attendance for
appearing in the First Semester Examination and filled up the examination
form in time for appearing at the First Semester Examination.

(ii) Those who did not put in the required minimum percentage of attendance
for appearing at the First Semester Examination or did not fill up
examination form in time for appearing at the First Semester Examination.

Candidates under Category Ifi) are eligible for appearing at the examination of
First Semester, while candidates under Category. I(ii) are not allowed to
appear at the examination of the Semester. However, category Ifii) candidates
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are allowed to reappear at the Post-graduate Entrance Test (PET) of subsequent
year(s) for seeking admission afresh. This implies that no readmission is
permissible to those who do not put in the required percentage of
attendance for taking the examination or did not submit the examination
form in time.

II. After appearing at the Examination of First Semester the candidates can be put
in the following categories in the context of declaration of the results of the First
Semester Examination:

(i) Passed, i.e., those who have passed in examinations of all courses of the
Semester.

(i) Promoted, i.e., those who have not passed in examinations of all the
courses of the Semester.

(iii) Minimum passing grade — Grade ‘E’ for each course. However, candidates
with grade ‘P’ in a course shall also be considered as passed in that course.

(iv) Promotion to Second Semester:

All students who have put in the minimum percentage of attendance in
Semester I and filled up the examination form in time shall be promoted to the
Semester II.

(B)_Second Semester Course & Examination:

As in the First Semester, in all subsequent Semesters, all the candidates
who have put in the minimum percentage of attendance for appearing at the
Examination and have filled in the examination form in time for appearing at the
End Semester Examination shall be allowed to appear at the respective
examinations. However, students who have not put in the minimum percentage of
attendance or did not fill up the Examination form in time in Semester shall be
allowed to take re-admission in that Semester (except in the First Semester where
re-admission is not permitted).

(C) Declaration of results after II"® Semester (based on the results of It and II'Y
Semester Examinations):

After declaration of results of the First & Second Semesters, a candidate can
be put in the following categories:

(i) Passed: A candidate who has passed in examinations of all the courses of the
First & Second Semesters.

(ii) Promoted: A student, who has not passed in all the courses of either Ist or IInd
semester or both, shall be promoted to the III'd semester if he/she has
obtained at least 4.0 CGPA. All such students shall have the option to
clear the courses, in which they had failed, in the subsequent
available examination(s) of the concerned semester as ex-students.

(iii) Failed: A candidate who has failed in one or more courses or failed to appear at
any of the examinations of Ist and IInd Semesters taken together, and
has obtained less than 4.0 CGPA shall be treated as failed.

Note: There shall be no supplementary examination for the courses of Ft and IId
semesters.

(D) Promotion to the Third Semester:

(i) A candidate who comes under the category ‘Passed or Promoted’ is eligible
to be promoted to the third Semester, if otherwise eligible.
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(ii) Failed candidates shall not be promoted to the III*d Semester. However, they
shall be promoted to the third semester when they become eligible to come
under the category of either ‘Passed’ or ‘Promoted’ as explained above after
passing the failed courses in the subsequent available examination(s) as ex-
students.

(E) Promotion to the Fourth Semester:

All students who have put in the minimum percentage of attendance in III™
Semester and filled in the examination form in time shall be promoted to the IVth
Semester.

(F) Declaration of Results after Fourth Semester (Based on the results of the Ist II4,
III'Y and IVt Semester Examination):

After declaration of results of III'd and IVth Semesters, a candidate can be put in the
following two categories:

(i) Passed: A candidate who has passed in all the courses of I, II, IIl and IV Semesters
and obtained at least CGPA of 5.0.

(ii) Failed: All those students who have not “Passed” shall be categorized as “Failed”.

Such failed students may clear their failed courses in subsequent examinations
as ex-students. There shall be a provision of supplementary examinations for III
and IV Semesters after declaration of results of IV Semester. Students failing in
courses of Il and IV Semesters may appear in the supplementary examination or
subsequent main examination(s).

A student who has failed in a course shall get two more chances to clear
this course subject to the maximum duration for passing the course.
Further, each candidate shall have to clear all the courses within the
maximum period of 4 years from the date of his/her latest admission.

(G) Maximum duration for passing the PG Programme:

The maximum duration for passing the 2-years PG programme shall be 4 years,
which shall be counted from the year of latest admission in the Ist semester of the PG
programme. No student shall be allowed to take further admission in the programme
after the expiry of four years.

(H) Deposition of Fees:

All students eligible for promotion to third semester shall deposit the requisite fee
for semesters 3 & 4 (Second academic year) within the time prescribed by the University.

2. 3-Year M.Sc. (Tech.) and MCA Programmes

Rules for promotion up to the IVth semester shall be the same as those for the 2-year
M.Sc. Programmes of the Faculty. However, there shall be no supplementary examination
for Ist, IInd) III*d and IVth semesters. But there shall be supplementary examination for Vth
and VIth semesters after declaration of the results of the VIth Semester. Students failing in
courses of Vth and/ or VIth semesters may appear in supplementary examination(s) or
subsequent main examination(s).

(a) Promotion to the Vth Semester

A student who passes in all the courses of Ist, IInd) I[Ird & IVth semesters shall be
promoted to the Vth semester.
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A student who has not passed in all the courses of the above examinations
shall also be promoted to the Vth semester if his/ her CGPA (up to the IVth
semester) is at least 4.0.

Students not securing atleast 4.0 CGPA up to the IVth Semester will be treated
as failed and such failed students will not be promoted to Vth Semester until
they obtain at least 4.0 CGPA up to the IVth Semester after passing all/ some
failed courses in the subsequent- available examination(s) as ex-students.

(b) Promotion to the VIth Semester
A student who has put in at least the required minimum percentage of
attendance in the Vth Semester and has filled up the examination form in time
shall be promoted to the VIth semester.

(c) Declaration of Results after the VIth Semester:

After declaration of results of Fifth and Sixth Semesters, a candidate can be
put in the following two categories:

(i) Passed: A candidate who has passed in all the courses of I, II, III, IV, V & VI
Semesters and obtained at least CGPA of 5.0.

(ii) Failed: All those students who have not “Passed” shall be categorized as “Failed”.

Such failed students may clear their failed courses in subsequent examinations
as ex-students. There shall be a provision of supplementary examinations for V
and VI Semesters after declaration of results of VI Semester. Students failing in
courses of V and VI Semesters may appear in the supplementary examination or
subsequent main examination(s).

A student who has failed in a course shall get two more chances to clear
this course subject to the maximum duration for passing the course.
Further, each candidate shall have to clear all the courses within the
maximum period of 6 years from the date of his/her latest admission.

(d) Maximum Duration:

Maximum duration for passing of the 3-years PG programme shall be 6
years, which shall be counted from the year of the latest admission in the Ist
semester of the programme. No student shall be allowed to take further
admission in the programme after the expiry of the six years.

11. Declaration of Division

A candidate who has passed in all the papers/ courses of Ist, IInd I[I*d and IVth
Semesters of 2-year PG programmes or Ist, IInd  I[Ird  TVth Vth and VIth semesters of the
3-year PG programmes taken together shall be declared as ‘Passed’. Such passed
candidates may be awarded with the division according to the following criteria:

(i) First Division with distinction : CGPA 8.5 and above
(ii) First Division : CGPA 6.5 and above, but below 8.5
(iii) Second Division : CGPA 5.0 and above, but below 6.5

Note: The SGPA and CGPA shall be computed upto 2 places of decimals (truncated at
the second place).

The conversion formula for converting CGPA to the corresponding Percentage of
Marks will be as follows:

X=10Y-4.5
where, X = Percentage of Marks
Y = CGPA
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12. Further Clarification

A student who is promoted to a higher semester or readmitted to a semester due to
shortage of attendance shall be required to study the same syllabus as being taught
in that year.

13. Syllabus

The syllabi for the various PG programmes shall be framed by the Department/
School concerned.

14. Ranking to the candidates

Ranking shall be given to only those candidates who pass all the courses of the
programme in one attempt.

Notwithstanding any provision in the ordinances to the contrary, the following
category of examinee is also eligible for ranking:

The student who, having been duly admitted to a regular examination of the
programme, was unable to take that examination in full or in part due to some
disruption of examination, and took the next following examination of that
programme and passed the course(s).

The marks obtained by him/her at the examination shall be considered as the basis
for the University Ranking, Scholarships and other distinctions.

In order to get the benefit of this provision, the student should claim that he/she is
eligible for this benefit and get a decision in writing after proving his/her eligibility
therefore.

15. Re-admission to the Programme/semester

A student who does not put in at least the minimum percentage of attendance
required in the Ist semester shall not be promoted to the higher semesters. However,
such students can take fresh admission in the PG programme after appearing in the
PET of Faculty of Science and being eligible for admission in the course on the basis
of result of the PET of the concerned year.

All such students of IInd, IIIrd, IVth Vth or VIth semesters who have not put in the
required minimum percentage of attendance or not filled in the examination form in
time shall have the option to be re-admitted in the concerned semester available in
the subsequent year(s). No student who has been promoted to the II"d or higher
semester and continues to be a student shall be allowed to reappear in the PET of the
same programme for taking fresh admission in the programme.

16. Break in the Course

Any student taking admission in any of the M.Sc./ M.Sc. (Tech.)/ MCA programmes of
the Faculty shall not be allowed to pursue any other full time programme/ course in
the Faculty or elsewhere in the entire period of the programme meaning thereby that
if a student leaves the programme after passing some of the semesters/ courses and
takes up a full-time programme/ course elsewhere, then he/she shall not be allowed
to continue the programme further in the Faculty.
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Definition

1. A Regular Student’ is one who has pursued a regular programme of study and
obtained prescribed attendance mentioned in the ordinances and is eligible to appear
in the examination.

2. ‘Ex-student’ means one who has studied in the Faculty/MMV for at least one
semester preceding the date of the examination and had filled up the examination

form but failed or had failed to appear in the examination, though otherwise eligible.

Note: Academic calendar for the odd and even semesters shall be notified at the beginning of
every academic year.
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M. Sc. APPLIED MICROBIOLOGY

Department of Botany
Banaras Hindu University
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Special Course of Study

Candidates who have passed B. Sc. with 10+2+3 examination with any two of the following
subjects Botany, Zoology, Biotechnology, Microbiology, Chemistry, Industrial
Microbiology, Life Sciences and Environmental Sciences and secured at least 50% marks in
aggregate, shall be considered eligible for admission to M. Sc. Course in Applied
Microbiology. In addition, students who have passed B.Sc. (Agriculture) shall also be
eligible for admission to the course.

1. There shall be four semesters.

2. There shall be twelve core courses; each core course will have 5 credits (3 credits for
theory and 2 credits for practical).

3. Candidates will select two minor elective courses from outside the Applied Microbiology
course and one from Applied Microbiology course of 3 credits each and that will be based
on only theory.

4. The dissertation work will be carried out by the students in the 3™ semester at BHU, any
other university or industry, and this would include submission of dissertation and viva-
voce examination.

5. The dissertation and presentation will be evaluated by the internal and external examiners
who will also conduct viva-voce examination.

The distribution of credits will be as follows:

Semesters No. of papers No. of credits
Theory Practical Total Theory Practical Total
I 05 02 07 15 08 23
I 05 02 07 15 08 23
21
III 00 02 02 03 21
15*+06%**
v 05 02 07 15 08 23
Total 15 08 23 45 45 90
*Dissertation

**Presentation

Minor electives:

1: Microbial Diversity, management & Exploitation (for students of Applied Microbiology also)
2: Microbial Biogeochemistry (for students of other M.Sc. courses)

3: Cyanobacterial Biotechnology (for students of other M.Sc. courses)
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DISTRIBUTION OF DIFFERENT COURSES AND CREDITS IN VARIOUS SEMESTERS

FIRST SEMESTER SUBJECTS CREDIT TOTAL
CREDITS
CORE COURSE
AM 1 General Microbiology 3 23
AM?2 Microbial and Enzyme Technology 3
AM 3 Microbial Physiology and Biochemistry 3
AM 4 Microbial Genetics 3
Practicals Basedon AM 1 & 2 4
Based on AM 3 & 4 4
Minor Elective Open to students 3
SECOND SEMESTER
CORE COURSE
AM 5 Biochemical and Molecular Techniques 3 23
AM 6 Immunology 3
AM 7 Microbial Genomics 3
AM 8 Environmental Microbiology & Wastewater 3
Management
Practicals Basedon AM 5 & 6
Based on AM 7 & 8
Minor Elective Open to students 3
THIRD SEMESTER
Dissertation 15
Presentation & Viva-Voce 6 21
FOURTH SEMESTER
CORE COURSE
AM 9 Bioprocess Technology & Engineering 3 23
AM 10 Medical Microbiology 3
AM 11 Agricultural Microbiology 3
AM 12 Food and Dairy Microbiology 3
Practicals Based on AM 9 & 10 4
Basedon AM 11 & 12 4
*Minor Elective Open to students 3
TOTAL CREDIT | 90

Minor electives: 3 credits each
1: Microbial Diversity, Management & Exploitation (for students of Applied Microbiology as well)

2: Microbial Biogeochemistry (for students of other M.Sc. courses)
3: Cyanobacterial Biotechnology (for students of other M.Sc. courses)
Note: Semester in whicha given minor electives course will be offered will be decided as per needs and

facilities in the Department.
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AM 1: General Microbiology
History of Microbiology.
A brief idea of microbial diversity and scope of microbiology.
Principles of classification of microbes; morphological, metabolic and molecular criteria for
the classification, a brief introduction to major group of bacteria.
Nutritional types of microorganisms.
Structure of Gram positive and Gram negative bacteria; cell membrane, cell wall, flagella,
capsule and slime, chromosome, ribosome, plasmid and endospores.
A brief account of genetic recombination in bacteria (transformation, conjugation and
transduction).
A general idea of structure of different kinds of viruses; structure of bacteriophages
belonging to ‘T’ series.
Lytic cycle in T even phages and its regulation; lysogeny and its regulation in lambda phage;
a brief account of viroids and prions.

AM 2: Microbial and Enzyme Technology
Enzymes from microbial sources, large scale production of enzymes, recovery of enzymes,
enzyme purification methods - enzyme precipitation, separation by chromatography, enzyme
reactors.
Immobilized enzymes: Physical and chemical methods of immobilization, immobilization
supports, kinetics of immobilized enzymes.
Enzyme catalysis in apolar medium, reverse micellar entrapment of enzymes and its
applications.
Application of enzymes: synthesis of chemicals using enzymes, food technology and
medicine.
Enzymes in diagnostic assays.
Enzyme electrodes, immunoenzyme techniques.
Commercial products of microbes: Antibiotics, biopolymers, biosensors, biopesticides
Production of biofuels.
Microbial toxins: Types, biochemical and molecular basis of toxin production, implications.
Genetically engineered microbes, anti-HIV, anticancer, antifungal, antiplasmodial, anti-
inflammatory compounds.

AM 3: Microbial Physiology and Biochemistry
Overview: Scope and importance
Structure and function of biomolecules: Carbohydrates, proteins, lipids
Enzymes: Characteristics, Ribozymes, co-enzymes, kinetics-M-M equation, determination of
K and V., mechanism of action - binding of substrate and lowering of activation energy,
covalent catalysis, acid- base catalysis, allosteric regulation, enzyme inhibition.
Metabolism: General concepts - application of second law of thermodynamics, redox
potential, outline of intermediary metabolism: free energy change of the reactions catabolism
— anabolism, ATP as high energy phosphate compound, ATP synthesis
Bacterial photosynthesis,
Assimilation of sulphur, phosphorus and nitrogen.
Biochemical basis of actions of antimicrobial agents.

AM 4: Microbial Genetics
Nucleic Acids: Structure, physical and chemical properties of DNA and RNA, extra-
chromosomal DNA- profile, function and evolution.
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DNA replication, damage and repair, spontaneous and induced mutation, reversion of
mutation.

Transposition: Structure of transposons, replicative and non-replicative transposition,
transposon mutagenesis.

Genetic recombination; Molecular models and mechanism, Gene conversion.

Gene expression and regulation: Operons and regulons, repression and activation of Lac
operon, feed back inhibition and regulation of virulence genes in pathogenic bacteria.

Signal transduction in microbes.

Use of microbes in genetic engineering.

AM 5: Biochemical and Molecular Techniques
Electrophoresis: Polyacrylamide gel electrophoresis (PAGE), agarose gel electrophoresis,
native PAGE, SDS-PAGE, 2D electrophoresis, mass spectrometry.
Isolation and purification: (a) genomic and plasmid DNA, (b) RNA, (c) proteins.
Isoelectric focusing (IEF): Principles, kinds of pH gradients used in IEF-free carrier
ampholytes, immobilized pH gradients.
Blotting: Principles, types of blotting, immunoblotting- Southern, Northern, Western and Dot
blots.
DNA amplification: PCR, RT- PCR.
DNA sequencing: Various methods of DNA sequencing.
Gene silencing: RNA interference (RNAI).
Chromatography: Gel filtration, ion exchange & affinity chromatography, TLC, HPLC, GC-
basic concept.
Spectroscopy: Basic concept, NMR & ESR spectroscopy.
Microscopy: Phase contrast, confocal, fluorescence, scanning & transmission electron
microscopy.
Bioinformatics: Databases, sequence analysis, phylogenetic inference package, sites and
centres.

AM 6: Immunology
Introduction to immune system: Innate and adaptive immune responses; Cells and organs of
immune system; hematopoiesis; Antigens, haptens, adjuvants immunoglobulins and
monoclonal antibodies; B and T cell interaction.
Antigen antibody interactions and its applications.
Immunoglobulin and TCR genes and generation of diversity: Organization of
Immunoglobulin genes; V(D)J rearrangements; somatic hypermutation and affinity
maturation; immunoglobulin gene expression and its regulation; organization of TCR genes
and mechanisms of diversity.
Major histocompatibility complex: Generation of humoral and cellular immune responses
and effector mechanisms; antigen processing and presentation; immunological memory;
complement system; action of cytotoxic T lymphocytes; Natural killer cells, ADCC.
Immunological tolerance.
Immunology in health and disease- autoimmunity, immunodeficiencies hypersensitivity;
concept of immunotherapy.

AM 7: Microbial Genomics
Tools for studying DNA/genes: Enzymes for DNA manipulation, molecular cloning, DNA
libraries, fluorescent in situ hybridization (FISH), denaturing gradient gel electrophoresis
(DGGE).
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Genomes: Size, physical structure, genome analysis, gene duplication.

Mapping of genome: Molecular markers as tools for mapping, restriction fragment length
polymorphism (RFLP), randomly amplified polymorphic DNA (RAPD), simple sequence
length polymorphism (SSCP), amplified fragment length polymorphism (AFLP).

Functional genomics: entire genome expression analysis-microarrays, expressed sequence
tags (ESTs), serial analysis of gene expression (SAGE), single nucleotide polymorphism
(SNP).

Proteomics- basic concept and importance.

AM 8: Environmental Microbiology & Wastewater Management
Aeromicrobiology:  Microorganisms in outdoor atmospheric environment, nature of
bioaerosols, their fate and transport.

Aeromicrobiology: Microorganisms in indoor environment - buildings, spaceflights,
hospitals and laboratories.

Microorganisms in soil-environments: Surface, subsurface and deep soil conditions.
Microorganisms in various aquatic environments: Freshwater, brackish-water, marine-water
and subterranean conditions.

Brief introduction to thermophiles, barophiles, acidophiles, alkalophiles and psychrophiles.
Role of microorganisms for biomonitoring of various quality-parameters related to water and
wastewater - Indicator organisms, single species laboratory bioassays and biosensors.

Brief introduction to various stages of wastewater treatment: Primary, secondary and tertiary
treatment.

Batch and continuous reactor-systems: Attached growth and suspended culture systems,
stabilization ponds.

Control of pathogens in water and wastewater.

Use of microorganisms for removal of various toxins and metallic ions from wastewater.

AM 9: Bioprocess Technology and Engineering
An introduction to fermentation processes- Range of fermentation process, microbial
biomass, microbial enzyme, microbial metabolites, and transformation processes.
Microbial growth kinetics- Batch culture, continuous culture, industrial applications of
continuous culture processes, fed-batch culture.
The isolation, preservation and improvement of industrially important and useful
microorganisms.
Media for industrial fermentation- typical media, media formulation, water, energy and
carbon sources, nitrogen sources, minerals, vitamin sources, nutrient recycle, buffers,
precursors and metabolic regulators, oxygen requirement.
Sterilization of air and media- Media sterilization, batch and continuous media sterilization
processes, sterilization of fermenter, sterilization of the feeds, sterilization of air, theory of
fibrous filters, filter design.
The development of inocula for industrial fermentation- development of inocula for yeast,
bacteria, fungal and actinomycetes processes, the inoculation of fermenters.
Design of fermenter- Basic functions of a fermenter, construction, aeration and agitation,
baffles, the achievement and maintenance of aseptic conditions, valves, other fermentation
vessels.
Aeration and agitation- The oxygen requirements of industrial fermentation processes,
determination of KLa, factors affecting KLa, fluid rheology.
Instrumentation and control- Control systems, manual, automatic, methods of measurements
of process variables, flow, temperature, pressure, agitator shaft power, foam sensing and
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control, measurement and control of dissolved oxygen, on-line analysis of process
parameters, computer control of fermenters.

AM 10: Medical Microbiology

General topics on Medical Microbiology: History, Koch’s postulates microbiology and
medicine, classification of medically important bacteria; Morphology and growth and
nutrition of bacteria, infection - source, modes of transmission, portal of entry into the
susceptible host, prevention; bacterial pathogenicity; identification of bacteria - staining
methods, culture methods, biochemical tests other recent methods; sterilization and
disinfection; normal microbial flora; antimicrobial agents, drug resistance and drug
sensitivity test.

Systematic Microbiology: Diseases caused by Gram positive cocci - sore throat, pneumonia
etc.; diseases caused by Gram negative cocci - meningitis, gonorrhea; diseases caused by
Gram positive bacilli - tuberculosis, diphtheria, tetanus, gas gangrene etc.; diseases caused by
Gram negative bacteria of family Enterobacteriaceae - enteric fever, bacillary dysentery, UTI
etc.; diseases caused by other Gram negative bacilli - cholera, plague, whooping cough,
wound infection, septicemia etc.; sexually transmitted diseases; diseases caused by
mycoplasma, Chlamydia, rickettsia; overview of medical mycology — superficial,
subcutaneous, systemic and opportunistic mycosis; overview of medical parasitology:
Important protozoal diseases: Malaria, Leishmaniasis, amoebiasis giardiasis etc., and
helmenthic diseases: Ascariasis, Ankylostomiasis, filariasis, Taeniasis, Echinococcosis,
Schistosomiasis etc. Overview of medical virology: (Herpesvirus, Poliovirus, Rabiesvirus,
Arboviruses, Hepatitis, HIV etc.). Bacteriology of water, milk and air; opportunistic
infections, Immunoprophylaxis.

AM 11: Agricultural Microbiology
Soil microorganisms in agro ecosystems: Types of microbial communities; soil microbial
diversity: significance and conservation; effect of agricultural practices on soil organisms.
Biological nitrogen-fixation: The range of nitrogen fixing organisms; mechanism of nitrogen
fixation (biochemistry of nitrogenase); genetics of nitrogen-fixation; Rhizobium-Legume
Association; Symplasmids, N, fixation by non-leguminous plants. Chemical transformation
by microbes: Organic matter decomposition, nutrient mineralization and immobilization;
transformation of carbon and carbon compounds; availability of phosphorus, sulfur, iron and
trace elements to plants; biodegradation of herbicides and pesticides.
Biofertilizer: Mass cultivation of microbial inoculants; green manuring; algalization; Azolla.
Microbial products and plant health: PGPR (plant growth promoting rhizobacteria);
significance of mycorrhizae; toxin producing microbes (antibiotics, aflatoxin, etc.); microbial
herbicides; biological control.

AM 12: Food and Dairy Microbiology
Microbiology of food items; Fermented food, wine, bakery products, cereals, and milk
products.
Microbial spoilage of food products including cereals, fruits, vegetables, meat, fish, and dairy
products.
Microbiological examination of milk and milk products, source of their contamination and
control.
Starter cultures
Microbiological legal standards of selected food and milk products.
Food poisoning and microbial toxins produced in food items and dairy products
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Food preservatives and their uses.
Mushroom cultivation technology and single cell protein

MINOR ELECTIVES
MIE1: Microbial Diversity, Management and Exploitation

The microbial world: Major domains and their general characteristics

General concepts regarding biodiversity: Definition, diversity indices and diversity gradients.
Exploration and quantification of the microbial diversity: Cultivation and non-cultivation
approaches; complementarity between cultivation and non-cultivation approaches; the
relevance of classical taxonomy of the postgenomic era; role of genomics in higher order
classification, species concept in microbial world.

Microbial diversity and ecosystem function-theories/hypotheses and experimental results.
Management and exploitation of microbial diversity.

Use of microbes in environmental bioremediation

MIE 2: Microbial Biogeochemistry
The role of microbes in biosphere: microbes and the origin and evolution of life on earth.
Microbial crusts: Characteristics and formation; composition; functions; response to
disturbance.
Microbial aspects of biogeochemical cycling of C, N, P and S.
Survival strategies of microbes in extreme habitats.

Microbial mediation of dissolution and precipitation of economically important minerals.

MIE 3: Cyanobacterial Biotechnology
Mass cultivation of cyanobacteria under outdoor and indoor conditions.
Cyanobacteria as a source of fine chemicals, polysaccharides, bioactive molecules, pigments,
antioxidants, lipids and polyunsaturated fatty acids.
Cyanobacteria as biofertilizer for paddy cultivation.
Hydrogen production by cyanobacteria: Mechanism, progress and prospects.
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M. Sc. BIOCHEMISTRY
Department of Biochemistry
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Semesterwise distribution of Courses and Credits

SEMESTER - I
Course Code | Title Credits
BCM 101 Cell Biology and Physiology 4
BCM 102 Bioanalytical Techniques 4
BCM 103 Methods in Molecular Biology 4
BCM 104M Biomolecules & Microbial Biochemistry (for students of other PG 3
# programmes)
Minor Elective (for Biochemistry students)
BCM 105 Practical: Bioorganic Preparations 3
BCM 106 Practical: Analytical Biochemistry 3
Total 21
SEMESTER - II
BCM 201 Bioenergetics and Metabolism I 4
BCM 202 Metabolism II 4
BCM 203 Immunology 4
BCM 204M Nutritional Biochemistry (for students of other PG programmes) 3
# Minor Elective (for Biochemistry students)
BCM 205 Practical: Bioanalytical Techniques 3
BCM 206 Practical: Microbiology and Immunology
BCM 207 Assignment based Seminar - [ 2
Total 23
SEMESTER - III
BCM 301 Enzymology 4
BCM 302 Plant Biochemistry 4
BCM 303 Clinical Biochemistry 4
BCM 304M Neurobiochemistry (for Biochemistry students only) 3
BCM 305 Practical: Enzymology 3
BCM 306 Practical: Enzyme Technology 3
BCM 307 Assignment based Seminar - II 1
Total 22
SEMESTER - IV
BCM 401 Molecular Biology 4
BCM 402 Outlines of Biotechnology 4
BCM 403 Practical: Biochemical Preparations 3
BCM 404 Practical: Clinical Biochemistry 3
BCM 405 Assignment based Seminar - III 2
BCM 406 Project Work Including Presentation, Comprehensive viva 8
Total 24
TOTAL CREDITS 90

# M.Sc. Biochemistry students will opt 2 Minor Electives (3 Credit each in Semester I & II, respectively)
offered by other PG Programmes of Faculty.
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SEMESTER -1

BCM 101: CELL BIOLOGY AND PHYSIOLOGY Credits — 4

1.

Cell Biology - Cell classification, cell variability (size, shape, complexity, functions). Structural
organization of prokaryotic and eukaryotic cells. The ultra structure of nucleus, mitochondria,
endoplasmic reticulum (rough and smooth), Golgi apparatus, lysosomes & peroxisomes and their
functions. The cytoskeleton — microtubules and microfilaments. Cell movement and chemotaxis.

2. Blood - Composition and functions of plasma, erythrocytes including Hb, Leucocytes and thrombocytes,
plasma proteins. Blood Coagulation — mechanism and regulation. Transfer of blood gases — Oxygen and
carbon dioxide, role of 2,3-diphosphoglycerate, Bohr effect and chloride shift.

3. Digestive system — Composition, functions and regulation of saliva, gastric, pancreatic, intestinal and bile
secretions. Digestion and absorption of carbohydrates, lipids, proteins, & nucleic acids.

4. Respiration — Air passages and lung structure, pulmonary volumes, alveolar surface tension, work of
breathing and its regulation.

5. Endocrine system — Secretion and functions of hormones of thyroid, pituitary and gonads. Role of
hormones in reproduction. Mechanism of action of hormones.

6. Excretory system — Structure of nephron, glomerular filtration, tubular reabsorption of glucose, water
and electrolytes. Tubular secretion. Homeostatic regulation of water and electrolytes, Acid-base balance.

BCM 102: BIOANALYTICAL TECHNIQUES Credits — 4

1. Spectroscopy - Concepts of spectroscopy, Laws of photometry. Beer-Lambert’s law, Principles and
applications of colorimetry. Visible and UV spectroscopy, ORD, CD, X-ray diffraction, X-ray absorption
and NMR.

2. Chromatography - Principles and applications of paper, thin layer, ion exchange, affinity, gel
permeation, adsorption and partition chromatography. HPLC and FPLC.

3. Centrifugation — Principle of centrifugation, concepts of RCF, different types of instruments and rotors,
preparative, differential and density gradient centrifugation, analytical ultra-centrifugation, determination
of molecular weights and other applications, subcellular fractionation.

4. Electrophoretic techniques - Principles of electrophoretic separation. Types of electrophoresis
including paper, cellulose, acetate/nitrate and gel. Electroporation, Pulse field gel electrophoresis.

5. Electron microscopy — Transmission and scanning, freeze fracture techniques, specific staining of
biological materials.

6. Viscosity — Viscosity of macromolecules, relationship with conformational changes.

BCM 103: METHODS IN MOLECULAR BIOLOGY Credits — 4

1. Recombinant DNA methods — Features of commonly used vectors, strategies for cloning in various
vectors and Identification of bacterial colonies containing recombinant plasmids, and bacteriophage
vectors. Restriction enzymes.

2. Construction and analysis of c-DNA and genomic libraries - Protocols and strategies for c-DNA
cloning, analysis of genomic DNA by southern hybridization, amplification of DNA by the polymerase
chain reaction, preparation of radio-labeled DNA and RNA probes, synthetic oligonucleotide probes,
expression of cloned genes in cultured cells, screening expression with antibodies and oligonucleotides.

3. DNA sequencing - Rapid DNA sequencing methods; Maxam-Gilbert technique, Sanger’s
Dideoxynucleotide sequencing, gene walking, foot printing, RNA sequencing.

4. Application of recombinant technology — production of insulin, drug, vaccines, diagnostic probe of

genetic diseases. Gene therapy.
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5. Chromatin — Heterochromatin, euchromatin. Histone and non-histone proteins, general properties of
histone, packing density, nucleosomes, size, variable linkers, solenoid structure, packaging of DNA,
satellite DNA.

6. Genes — Prokaryotic and eukaryotic genes, pseudogenes, split genes, super gene family, transposons, C-
value paradox. Reassociation kinetics.

7. Mutation — Types of mutations, mechanism of mutation, mutagenic agents. DNA repair: UV repair
system in E. coli.

BCM 104M : BIOMOLECULES AND MICROBIAL BIOCHEMISTRY Credits - 3

(Minor Elective)

Bio-molecules:

1.

Carbohydrates — Structure, reactions and functions of monosaccharides, disaccharides polysaccharides
and complex carbohydrates; amino sugars, proteoglycans and glycoproteins.

Lipids - Classification, structure, properties and functions of fatty acids, essential fatty acids, fats,
phospholipids, sphingolipids, cerebrosides, steroids, bile acids, prostaglandins and lipoproteins.

Nucleic acids - Structure and function of nucleotides. Primary, secondary and tertiary structure of nucleic
acids, DNA forms and conformations.

Proteins — Primary, Secondary, Tertiary and Quaternary structures of proteins.

Enzymes - Historical perspective, general characteristics, nomenclature, Enzyme classification (specific
examples), and Enzyme assays.

Microbial Biochemistry:

6. Morphology and Structure of bacteria, gram positive and gram negative organisms. Microscopy
(Bright field, Dark field, Phase contrast and Fluorescence microscopy), sterilization: physical and
chemical methods. Nutritional requirements and growth characteristics of bacteria, media for growing
bacteria.

7. Bacterial toxins — Classification, structure and mode of action of bacterial protein toxins, enterotoxins.

8. Viruses — General structure, properties and classification. Virions, prions, lytic cycle, lysogeny, plasmid.

BCM 105 : PRACTICAL : BIOORGANIC PREPARATIONS Credits - 3

Organic Preparations of:

1.

AN

p-nitrophenyl acetate

An aromatic alpha- and beta-glucoside starting with glucose
Dinitrophenyl hydrazone of ascorbic acid or any other ketone
Dinitrophenyl derivative of an amino acid

Fractionation of egg proteins and its quantification

Isolation of casein from milk and its quantification

BCM 106 : PRACTICAL : ANALYTICAL BIOCHEMISTRY Credits - 3

M

Carbohydrates: Qualitative analysis, quantitation of glucose and ribose.

Amino acids and proteins: Qualitative analysis, quantitation of proteins and amino acids.
Quantitation of free and bound phosphate.

Quantitation of vitamin C.

Fats: Acid number, saponification and iodine values.
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SEMESTER - 11

BCM 201 : BIOENERGETICS AND METABOLISM I Credits — 4

1.

Bioenergetics — Concept of free energy, standard free energy, determination of AG for a reaction.
Relationship between equilibrium constant and standard free energy change, biological standard state &
standard free energy change in coupled reactions. Biological oxidation-reduction reactions, redox
potentials, relation between standard reduction potentials and free energy change (derivations and
numericals included). High energy phosphate compounds — introduction, phosphate group transfer, free
energy of hydrolysis of ATP and sugar phosphates alongwith reasons for high AG. Energy charge.

Intermediary Metabolism — Approaches for studying metabolism.

Coenzymes and Cofactors — Role and mechanism of action of NAD*/NADP*, FAD, lipoic acid,
thiamine pyrophosphate, tetrahydrofolate, biotin, pyridoxal phosphate, By, coenzymes and metal ions
with specific examples.

Carbohydrates — Glycolysis, various forms of fermentations in micro-organisms, citric acid cycle, its
function in energy generation and biosynthesis of energy rich bond, pentose phosphate pathway and its
regulation. Gluconeogenesis, glycogenesis and glycogenolysis, glyoxylate and Gamma aminobutyrate
shunt pathways, Cori cycle, anaplerotic reactions, Entner-Doudoroff pathway, glucuronate pathway.
Metabolism of disaccharides. Hormonal regulation of carbohydrate metabolism. Energetics of metabolic
cycle.

Amino Acids — General reactions of amino acid metabolism - Transamination, decarboxylation,
oxidative and non-oxidative deamination of amino acids. Special metabolism of methionine, histidine,
phenylalanine, tyrosine, tryptophan, lysine, valine, leucine, isoleucine and polyamines. Urea cycle and its
regulation.

BCM 202 : METABOLISM I1 Credits — 4

1.

S

Lipids - Introduction, hydrolysis of tri-acylglycerols, a-, - and ®- oxidation of fatty acids. Oxidation of
odd numbered fatty acids — fate of propionate, role of carnitine, degradation of complex lipids. Fatty acid
biosynthesis, Acetyl CoA carboxylase, fatty acid synthase, ACP structure and function, Lipid
biosynthesis, biosynthetic pathway for tri-acylglycerols, phosphoglycerides, sphingomyelin and
prostaglandins. Metabolism of cholesterol and its regulation. Energetics of fatty acid cycle.

Nucleotides — Biosynthesis and degradation of purine and pyrimidine nucleotides and its regulation.
Purine salvage pathway. Role of ribonucleotide reductase. Biosynthesis of deoxyribonucleotides and
polynucleotides including inhibitors of nucleic acid biosynthesis.

Biosynthesis of vitamins — Ascorbic acid, thiamine, pantothenic acid and folic acid.
Biochemistry of biological nitrogen fixation.
Porphyrins — Biosynthesis & degradation of porphyrins. Production of bile pigments.

Plant Hormones — Growth regulating substances and their mode of action, molecular effects of auxin in
regulation of cell extension, effects of gibberellic, abscisic acids and cytokinins in the regulation of seed
dormancy, germination, growth and development.

BCM 203 : IMMUNOLOGY Credits — 4

Introduction to immune system — Innate and acquired immunity. Structure and functions of primary and
secondary lymphoid organs.

Cells involved in immune responses — Lymphoid cells (B-lymphocytes, T-lymphocytes and Null cells),
mononuclear cells (phagocytic cells and their killing mechanisms), granulocytic cells (neutrophils,
eosinophils and basophils), mast cells and dendritic cell.

Nature of antigen and antibody — Immunogenicity vs antigenicity, factors influencing immunogenicity,
epitopes, haptens, adjuvants and mitogens. Classification, fine structure and functions of
immunoglobulins, antigenic determinants on immunoglobulins, isotypic, allotypic and ideotypic variants.
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Generation of Diversity in Immune system — Clonal selection theory - concept of antigen specific
receptor. Organization of immunoglobulin genes: generation of antibody diversity, T-cell receptor
diversity.

Immune effector Mechanisms — Kinetics of primary and secondary immune responses, complement
activation and its biological consequences, cytokines and co-stimulatory molecules: role in immune
responses, Antigen processing and presentation. Cell signaling — Role of MAP kinases.

Major histocompatibility complex (MHC) genes and products — Polymorphism of MHC genes, role
of MHC antigens in immune responses, MHC antigens in transplantation.

Measurement of antigen—antibody interactions — Agglutination, precipitation and opsonization, gel
diffusion (Ouchterlony double immunodiffusion and Mancini’s Radial immunodiffusion),
immunoblotting, RIA, ELISA and ELISPOT.

Tolerance vs activation of immune system — Immune tolerance, hypersensitivity (Types I, II, IIT, IV).

Disorders of immune system - Autoimmunity, congenital immunodeficiencies, acquired
immunodeficiencies.

BCM 204M : NUTRITIONAL BIOCHEMISTRY Credits - 3

BCM

A

(Minor Elective)

Basic concepts - Function of nutrients. Measurement of the fuel values of foods. Direct and indirect
calorimetry. Basal metabolic rate; factors affecting BMR, measurement and calculation of BMR.
Measurement of energy requirements. Specific dynamic action of proteins. Recommended dietary
allowances.

Elements of nutrition — Dietary requirement of carbohydrates, lipids and proteins. Biological value of
proteins. Concepts of protein quality. Protein sparing action of carbohydrates and fats. Essential amino
acids, essential fatty acids and their physiological functions.

Vitamins — Dietary sources, biochemical functions, requirements and deficiency diseases associated with
vitamin B complex, C and A, D, E & K vitamins.

Minerals — Nutritional significance of dietary calcium, phosphorus, magnesium, iron, iodine, zinc and
copper.

Malnutrition — Prevention of malnutrition, improvement of diets.

205: PRACTICAL : BIOANALYTICAL TECHNIQUES Credits - 3

Titration of a weak acid using a pH meter, preparation of buffers

Verification of Beer-Lambert’s law and estimation of absorption coefficient

Paper chromatography — Separation of amino acids and carbohydrates in a mixture

Thin layer chromatography of fatty acids.

Column chromatography — Separation of a mixture of protein and salt using Sephadex column

Electrophoresis

BCM 206 : PRACTICAL : MICROBIOLOGY AND IMMUNOLOGY Credits - 3

Nk L=

Preparation of stains and reagents

Preparation of various culture media

Preparation of broth and slants

Sterilization of culture media by autoclave method

Sterilization of glassware by hot air oven

Isolation and propagation of bacteria

Staining of bacteria — Simple staining, differential staining, staining of spores and capsules
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8. Determination of growth curve of bacteria
9. Biochemical tests and motility for the identification of bacteria

10. Precipitin reaction by double immunodiffusion and radial immunodiffusion (Ouchterlony and
Mancini’s methods)

11. Detection of antibodies or antigen by ELISA (Indirect and Sandwich ELISA)
12. Detection of antigens by immunoblotting technique

BCM 207 : ASSIGNMENT BASED SEMINAR -1 Credits — 2

SEMESTER - 111
BCM 301 : ENZYMOLOGY Credits — 4

1. Introduction — IUB enzyme classification (specific examples), enzyme specificity, methods for isolation,
purification and characterization of enzymes, tests for homogeneity of enzyme preparation.

2. Kinetics of enzyme action — Concept of ES complex, active site, specificity, derivation of Michaelis-
Menten equation for uni- substrate reactions. Different plots for the determination of K, & V.« and their
physiological significances. Importance of K.,/K,,. Kinetics of zero & first order reactions. Significance
and evaluation of energy of activation. Michaelis — pH functions and their significance. Classification of
multi-substrate reactions with examples of each class. Derivation of the rate of expression for Ping Pong,
random & ordered Bi-Bi mechanisms. Use of initial velocity, inhibition and exchange studies to
differentiate between multi-substrate reaction mechanisms. Reversible and irreversible inhibition.
Competitive, non-competitive, uncompetitive, linear-mixed type inhibitions and their kinetics,
determination of K; and numerical based on these. Suicide inhibitor.

3. Mechanism of Enzyme Action — Acid-base catalysis, covalent catalysis, proximity, orientation effect.
Strain and distortion theory. Chemical modification of active site groups. Site directed mutagenesis of
enzymes. Mechanism of action of chymotrypsin, lysozyme, glyceraldehyde 3-phosphate dehydrogenase,
aldolase, carboxypeptidase, triose phosphate isomerase and alcohol dehydrogenase.

4. Enzyme Regulation — General mechanisms of enzyme regulation, product inhibition. Reversible
(glutamine synthase & phosphorylase) and irreversible (proteases) covalent modification of enzymes.
Mono-cyclic and multi-cyclic cascade systems with specific examples. Feed back inhibition and feed
forward stimulation. Allosteric enzymes, qualitative description of “concerted” & “sequential” models for
allosteric enzymes. Half site reactivity, positive and negative co-operativity with special reference to
aspartate transcarbamoylase and phosphofructokinase. Protein-ligand binding measurement, analysis of
binding isotherms, Hill and Scatchard plots.

5.  Multienzyme system — Occurrence, isolation and their properties: Mechanism of action and regulation of
pyruvate dehydrogenase complex. Enzyme-enzyme interaction, multiple forms of enzymes with special
reference to lactate dehydrogenase.

BCM 302 : PLANT BIOCHEMISTRY Credits — 4

1. Electron transport system in plants - Oxidative phosphorylation, mitochondrial respiratory complexes,
order and organization of electron carriers, electrochemical gradient, chemiosmotic theory, ATP synthase
and mechanism of ATP synthesis.

2. Nitrate assimilation - Structural features of nitrate reductase and nitrite reductase, incorporation of
ammonia into organic compounds, regulation of nitrate assimilation.

3. Photosynthesis — Photosynthetic apparatus, pigments of photosynthesis, role of carotenoids,
photosystems I and II, their location; Hill reaction, photosynthetic electron transport and generation of
NADPH & ATP, cyclic and non-cyclic photo-phosphorylations, complexes associated with thylakoid
membranes; light harvesting complexes, path of carbon in photosynthesis — C; and C4 pathway of carbon
reduction and its regulation, Photorespiration.
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4. Special features of secondary plant metabolism - Terpenes (classification, biosynthesis), lignin,
tannins, pigments, phytochrome, waxes, alkaloids, biosynthesis of nicotine, functions of alkaloids, cell
wall components.

5. Toxins of plant origin — Mycotoxins, phytohemagglutinins, lathyrogens, nitriles, protease inhibitors,
protein toxins.

6. Stress metabolism in plants - Environmental stresses, salinity, water stress, heat, chilling, anaerobiosis,
pathogenesis, heavy metals, radiations and their impact on plant growth and metabolism, criteria of stress
tolerance.

7. Antioxidative defence system in plants — Reactive oxygen species and their generation, enzymic and
non-enzymic components of antioxidative defense mechanism.

BCM 303: CLINICAL BIOCHEMISTRY Credits — 4

1. Disorders of Carbohydrate Metabolism - Diabetes mellitus, glucose and galactose tolerance tests,
sugar levels in blood, renal threshold for glucose, factors influencing blood glucose level, glycogen
storage diseases, pentosuria, galactosemia.

2. Disorders of Lipids — Plasma lipoproteins, cholesterol, triglycerides and phospholipids in health and
disease, hyperlipidemia, hyperlipoproteinemia, Gaucher’s disease, Tay-Sach’s and Niemann-Pick disease,
ketone bodies, Abetalipoproteinemia.

3. Inborn Errors of metabolism — Phenylketonuria, alkaptonuria, albinism, tyrosinosis, maple syrup urine
disease, Lesch-Nyhan syndrome, sickle cell anemia, histidinemia.

4. Digestive diseases — Maldigestion, malabsorption, creatorrhoea, diarrhoea and steatorrhoea.

5. Disorders of liver and kidney — Jaundice, fatty liver, normal and abnormal functions of liver and kidney.
Inulin and urea clearance.

6. Electrolytes and acid-base balance — Regulation of electrolyte content of body fluids and maintenance
of pH, reabsorption of electrolytes.

7. Diagnostic Enzymes — Enzymes in health and diseases. Biochemical diagnosis of diseases by enzyme
assays — SGOT, SGPT, CPK, cholinesterase, LDH.

8. Abnormalities in Nitrogen Metabolism — Uremia, hyperuricemia, porphyria and factors affecting
nitrogen balance.

9. Blood Clotting — Disturbances in blood clotting mechanism — hemorrhagic disorders — hemophilia, von
Willebrand’s disease, purpura, Rendu-Osler-Werber disease, thrombotic thrombocytopenic purpura,
disseminated intravascular coagulation, acquired prothrombin complex disorders, circulating
anticoagulants.

10. Cancer - Cellular differentiation, carcinogens and cancer therapy.

BCM 304M : NEUROBIOCHEMISTRY Credits -3
(Minor Elective)

1. Muscle Biochemistry — Skeletal muscle structure. Actin, myosin, tropomyosin, troponin. Molecular
mechanism of contraction. Functional classification of skeletal muscle fibers. Twitch. The motor unit.
Role of calmodulin.

2. Neuromorphology - Organisation of neuron, dendrites and axons. Glial cells — astrocytes,
oligodendrocytes, ependymal cells, Schwan cells. Nerve fiber types and functions.

3. Neurophysiology — Generation and conduction of monophasic action potential, saltatory conduction.
Synaptic transmission, Neurotransmitters and their action. Blood Brain CSF barrier — Characteristics.

4. Transport across membranes — Types of transport (simple diffusion, passive-facilitated diffusion),
active transport — primary and secondary group translocation, transport ATPases, transport by vesicle
formation.
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5.

Neurological disorders — Headache, facial pain, migraine, epilepsy, multiple sclerosis, Myasthenia
Gravis.

BCM 305 : PRACTICAL : ENZYMOLOGY Credits - 3
1. Assay of enzyme activity
2. Isolation and purification of urease.
3. Time course of enzymatic reaction.
4. Influence of substrate concentration on the rate of enzymatic reaction.
5. Effect of pH and temperature on the rate of enzyme reaction.
6. Specificity of enzyme action.
7. Inhibition of enzyme activity. Determination of K; values.

BCM 306 : PRACTICAL : ENZYME TECHNOLOGY Credits - 3

1. Molecular weight determination of enzyme by gel filtration.
2. Isozyme detection.
3. Immobilization studies:
a) Preparation of urease entrapped in alginate beads and determination of percent entrapment.
b) Study of the kinetics of the rate of urea hydrolysis by urease entrapped alginate beads.
c) Study of reusability and storage stability of urease entrapped alginate beads.
d) Immobilization of urease by covalent attachment to solid support.

BCM 307: ASSIGNMENT BASED SEMINAR - II Credit -1

SEMESTER - IV

BCM 401: MOLECULAR BIOLOGY Credits — 4

1.

DNA Replication - Mechanism of replication, the replicons, origin, primosome and replisomes,
properties of prokaryotic and eukaryotic DNA polymerases, synthesis of leading and lagging strands,
difference between prokaryotic and eukaryotic replication.

Mechanism of Transcription — Prokaryotic transcription, promoters, properties of bacterial RNA
polymerase; initiation, elongation and termination. Eukaryotic transcription, promoters, enhancers,
factors & properties of RNA polymerase I, II, & III. Reverse transcription. Inhibitors of transcription.

Post transcriptional Processing - Maturation of rRNA, mRNA and tRNA; RNA splicing, introns and
exons, consensus sequence function. Poly A tail, 5* capping.

Recombination — General recombination, site specific recombination and replicative recombination.

Genetic Code — Deciphering of the codons, reading frame of a sequence, Start/stop codons, degeneracy
of the genetic code, Wobble hypothesis, variations to the standard genetic code.

Translation in Pro- and Eukaryotes — Ribosomes, structure, functional domain and subunit assembly,
cell free protein synthesis, direction of protein synthesis (Dintzis experiment), adaptor role of tRNA,
formation of initiation complex, chain elongation, translocation & termination, and role of respective
factors involved therein. Inhibitors of protein biosynthesis. Comparison of protein biosynthesis in
prokaryotes with eukaryotes. Post Translational processing — Proteolytic cleavage, covalent
modifications, glycosylation of proteins, disulfide bond formation.

Protein Localization — Co- and post-translational protein traslocation; chaperones and protein folding,
signal sequences, translocons, leader sequences.
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8. Regulation of Transcription and Translation - Positive and negative control, Repressor & Inducer,
concept of operon, lac-, ara-, trp-operons, attenuation, catabolite repression, autogenous regulation, lytic
cycle of bacteriophage, stringent response of rRNA synthesis. Hormonal control, transcription factors,
steroid receptors. DNA binding motifs in pro- & eukaryotes, helix-turn-helix, zinc fingers, leucine
zippers/b zip, helix-loop-helix motifs.

BCM 402: OUTLINES OF BIOTECHNOLOGY Credits — 4

1. Plant genetic engineering - Prospects of improving crop productivity, gene isolation, gene transfer
systems, T; plasmid, plant virus vectors, electroporation, microinjection, microprojectile technology, gene
expression, regeneration. Application in relation to protein quality, photosynthetic efficacy, nitrogen
fixation efficiency and resistance to environmental stresses.

2. Tissue culture — Plant tissue culture, anther and pollen culture, protoplast culture, protoplast fusion,
embryo rescue, animal cell lines and organ culture.

3. Transgenic plants and animals — Advances in producing transgenics, transgenic animals.

4. Fermentation technology — Fermentors, general design of fermentor, fermentation processes, production
of alcohols, antibiotics, steroids and enzymes; biotransformation, biomass & production of single cell
protein.

5. Hybridoma technology — Monoclonal antibodies, selection of hybrids, hybridomas, purification and
application of monoclonal antibodies.

6. Xenobiotic metabolism - Biodegradation, detoxification of xenobiotics by micro-organisms,
biodegradation of hydrocarbons, pesticides, surfactants, polyaromatic hydrocarbons, dyes; role of
cytochrome Pgs in detoxification.

7. Proteomics — Genome to Proteome, steps and tools for proteome analysis, 2 D-Electrophoresis, BN-
PAGE.

8. Enzyme Technology - Large scale production of enzymes, enzyme reactors, immobilization of enzymes
by chemical and physical methods. Effect of partition on kinetics and on changes in pH and
hydrophobicity. Applications: synthetic organic chemistry, industry, food technology, medicines.
Synzymes, enzyme electrodes and biosensors. Enzyme Engineering.

BCM 403: PRACTICAL : BIOCHEMICAL PREPARATIONS Credits - 3
1. Fractionation of cell organelles from liver and plant tissues.
2. TIsolation of NAD" from brewer’s yeast.
3. Isolation and estimation of RNA and DNA from yeast, liver, and plants.
4. Extraction, separation and determination of absorption spectra of plant pigments.
5. Isolation and estimation of serum cholesterol.
6. Gel electrophoresis of serum proteins, SDS-PAGE of proteins.

BCM 404: PRACTICAL : CLINICAL BIOCHEMISTRY Credits - 3

1. Determination of a-amylase of saliva.
2. Qualitative and quantitative analysis of following in urine:

(i)  Urea

@i1))  Uric acid
(iii) Glucose
(iv) Proteins

(v)  Bence-Jones proteins
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(vi) CI,PO;*, Ca®

3. Estimation of hemoglobin by canomethemoglobin

4. Quantification of serum proteins

5. Determination of A/G ratio in serum

6. Estimation of serum glucose, creatinine and uric acid.

7. Assay of serum enzymes : alkaline phosphatase, SGOT, SGPT
BCM 405: ASSIGNMENT BASED SEMINAR - IIT Credits — 2
BCM 406: PROJECT WORK INCLUDING PRESENTATION Credits — 8

COMPRESENSIVE VIVA
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Semesterwise distribution of Courses and Credits

Semester I Number of Credits
BTM101 Microbiology 4
BTM102 Cell Biology 4
BTM103 Biochemistry & Biophysics 4
BTM104 Genetics and Molecular Biology 4
BTM105 Based on BTM101 & BTM102 3
BTM106 Based on BTM103 & BTM104 3
BTM107M Microbial Technology (Minor Elective for students of other PG 3
programmes only)
Total 25
Semester I1:
BTM201 Biology of the Immune System 4
BTM202 Enzymology & Enzyme Technology 4
BTM203 Genetic Engineering 4
BTM204 Plant Biotechnology 4
BTM205M Immunobiology (Minor Elective for students of other PG 3
programmes)
BTM205 Based on BTM201 & BTM202 3
BTM206 Based on BTM203 & BTM204 3
Total 25
Semester I11:
BTM301 Animal Cell Culture 4
BTM302 Bioprocess Engineering & Technology 4
BTM303 Research Project (Part-I): Based on Research Techniques 6
BTM304 Based on BTM301 & BTM302 3
BTM305 Term Paper based on Review + Seminar 2
BTM306M Genomics & Proteomics (Minor Elective open to all students) 3
Total 22
Semester I'V:
BTMA401 Environmental Biotechnology 4
BTM402 Bioinformatics & Biostatistics 4
BTM403 Research Project (Part II): Dissertation and Seminar 7
BTM404 Based on BTM401 & BTM402 3
Total 18
Total Credits of 4 Semesters 90

39



Semester 1

BTM 101 : Microbiology Credits 4

1. History of Microbiology, Discovery of the microbial world.

2. Isolation, pure culture techniques, Methods of sterilization and Enrichment culture techniques.

3. Bacterial identification, nomenclature and classification, New approaches to bacterial taxonomy /
classification including ribotyping and ribosomal RNA sequencing.

4. General structure and features, Brief account of all group of bacteria and cyanobacteria, Rickettsias,
Chlamydias and Mycoplasmas,
Archaea : Archaebacteria and extremophilic microbes — their biotechnological potentials

5. The definition of growth, growth curve, measurement of growth and growth yields, Culture collection
and maintenance of cultures.

6. Different modes of nutrition in bacteria, Sulfate reduction, Nitrogen metabolism — nitrate reduction,
nitrifying and denitrifying bacteria, Nitrogen fixation and Microbes used as biofertilizer.

7. Viruses : Classification, morphology and composition of viruses in general,

Plant viruses (TMV, Gemini Virus), Animal viruses (baculoviruses),
Bacteriophages : Lambda, ¢X 174, cyanophages,

8. Viroids and Prions.

BTM 102 : Cell Biology Credits 4
1.

Principles of Microscopy: Optical (including Phase contrast and Differential interference);
Fluorescence, Confocal and Electron Microscopy.

2. Structure of Cell (Bacterial, Plant and Animal): Cell membranes, Composition & architecture of Cell
Wall,

3. Structure and function of organelles (mitochondria, chloroplast, Nucleus, Golgi apparatus, Lysosomes,
Ribosomes) and Cytoskeletal elements.

4. Cell adhesion; cell junctions, cell adhesion molecules & extra-cellular matrix.

5. Basic concepts of signal transduction.

6. Transport across biomembranes: facilitated transport, group translocation, Active transport, Na'-K*
ATPase pump.

7. Cell cycle and its control.

8. Oncogenesis.

9. Brief introduction to the biology of following pathogens: AIDS, Malaria, Tuberculosis and Kalajar.

10. Animal cloning and in vitro fertilization

BTM103 : Biochemistry & Biophysics Credits 4

1. Carbohydrates; Glycolysis, Gluconeogenesis, Krebs’ Cycle, Electron transport chain, Oxidative
Phosphorylation.

2. Fatty acids; general properties and - oxidation.

3. Nitrogen metabolism: Amino acids (general properties); Amino acid sequencing and composition; end
group analysis.

4. Proteins: Protein structure (primary, secondary, tertiary & quartenary), Globular, Fibrous proteins;
Ramachandran plot, Circular Dichroism, Hydrophobic and hydrophilic interactions. PAGE, SDS-
PAGE, Diagonal Electrophoresis, MALDI.

5. Protein folding (Introduction / Tools to study folding — unfolding phenomenon)

6. DNA - protein interactions; DNA-drug interactions.

7. Photosynthesis; carbon fixation and photorespiration

BTM 104 : Genetics and Molecular Biology Credits 4

1. Introduction to cell division, Mendelian Laws and physical basis of inheritance, dominance and its
molecular basis.

2. Basics of gene interaction, cis-trans-test and complementation test, lethal genes, polygenic traits,
linkage and gene maps.

3. Double helix: Physico-chemical considerations.

4. Organization of prokaryotic and eukaryotic genomes, supercoiling, repetitive DNA.

5. DNA replication: Mechanism of replication of Prokaryotic & Eukaryotic Chromosome.

6. Mutation: Types and molecular mechanisms of mutations, mutagens, DNA Repair.

7. Transposition: Mechanisms of transposition, role of transposons in mutation.
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8. Gene transfer in prokaryotes: Transformation, conjugation, transduction, construction of genetic maps
in bacteria.

9. Recombination: Homologous and site - specific recombination.

10. Gene expression in bacteria: Transcription and its regulation; operons, attenuation, anti-termination
and anti-sense controls.

11. Prokaryotic translation machinery, mechanism and regulation of translation.

12. Gene expression in eukaryotes: Transcription, general and specific transcription factors, regulatory
elements and mechanism of regulation, processing of transcripts.

BTM 105 (Practicals) : Based on BTM101 & BTM102

Credits 3
BTM 106 (Practicals) : Based on BTM103 & BTM104 .
Credits 3
. Lo Microbial Technology
BTM 107M (Minor Elective) : (For students of other PG programs) Credits 3

Semester 11

BTM201 : Biology of the Immune System Credits 4
1. Introduction: Innate and acquired immunity, clonal nature of immune response.
2. Nature of antigens.
3. Antibody structure and function.
4. Antigen - antibody reactions and applications.
5. Major histocompatibility complex.
6. Complement system.
7. Hematopoiesis and differentiation.
8.  Regulation of the immune response: Activation of B and T-lymphocytes, Cytokines, T-cell

regulation, MHC restriction, Immunological tolerance.

Cell-mediated cytotoxicity : Mechanism of cytotoxic T cells and NK cells mediated target cell lysis,
Antibody dependent cell mediated cytotoxicity, macrophages mediated cytotoxicity.

10. Hypersensitivity.

11. Autoimmunity.

12. Transplantation.

13. Immunity to infection and tumours.

R

BTM 202 : Enzymology & Enzyme Technology Credits 4

1. Classification and nomenclature of enzymes.

2. Isolation, purification and large-scale production of enzymes.

3. Coenzymes and Cofactors.

4. Steady state kinetics: Methods for estimation of rate of enzyme catalyzed reaction with special
reference to Michaelis-Menten equation. Effects of substrate, temperature, pH and inhibitors on
enzyme activity and stability.

Mechanism of enzyme action (active site, chemical modification) and regulation (Zymogens,
Isozymes).
Enzyme engineering.
Applications of enzymes.
. Immobilization of Enzymes.
203 : Genetic Engineering Credits 4
Restriction endonucleases, Modification methylases and other enzymes needed in genetic engineering.
Cloning vectors: Plasmids and plasmid vectors, Phages and Phage Vectors,
phagemids, cosmids, artificial chromosome vectors ( YAC, BAC), CHEF analysis.
Animal virus derived vectors - SV40 and retroviral vectors.
3. Molecular cloning: Recombinant DNA techniques, construction of genomic DNA and cDNA libraries,
screening of recombinants.
. Expression strategies for heterologous genes.
5. DNA analysis: labeling of DNA and RNA probes. Southern and fluorescence in situ hybridization,

DNA fingerprinting, chromosome walking.

6. Techniques for gene expression: Northern and Western blotting, gel retardation technique, DNA
footprinting, Primer extension, SI mapping, Reporter assays.

e
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7. Sequencing of DNA, chemical synthesis of oligonucleotides; techniques of in vitro mutagenesis. Site-
directed mutagenesis, gene replacement and gene targeting.

8. Polymerase chain reaction and its applications.

9. Use of transposons in genetic analysis: Transposon and T-DNA tagging and its use in identification
and isolation of genes.

10. Applications of genetic engineering: Transgenic animals, production of recombinant
pharmaceuticals, gene therapy, disease diagnosis.

11. Biosafety regulation: Physical and Biological containment.

BTM 204 : Plant Biotechnology Credits 4

1. Tissue culture media, Initiation and maintenance of callus and suspension cultures; single cell clones.

2. Biochemical production.

3. Totipotency: Organoganesis; somatic embryogenesis; transfer and establishment of whole plants in soil
(hardening).

4. Rapid clonal propagation and production of virus -free plants.

5. Invitro pollination; embryo culture and embryo rescue.

6. Protoplast fusion, selection of hybrid cells; symmetric and asymmetric hybrids, cybrids.

7. Nuclear cytology of cultured plant cells and somaclonal variations.

8. Production of haploid plants and their utilization.

9. Cryopreservation and slow growth for germ plasm conservation.

10. Gene transfer in nuclear genome and chloroplasts; Agrobacterium-mediated gene transfer, direct gene
transfer, antibiotic marker-free transgenics.

11. Transgenic plants: insect resistance, virus resistance, abiotic stress tolerance, longer shelf life
(including strategies for suppression of endogenous genes), male sterility, enhanced nutrition (golden
rice), edible vaccines.

12. Molecular markers: RFLP, RAPD, AFLP, applications of molecular markers

BTM 205 (Practicals) : Based on BTM 201 & BTM 202 Credits 3
BTM 206 (Practicals) : Based on BTM 203 & BTM 204 Credits 4
BTM 205 (Minor Elective) Immunobiology (For students of other PG programs)  Credits 3
Semester 111
BTM 301 Animal Cell Culture Credits 4

1. Introduction to the balanced salt solutions and simple growth medium. Brief discussion on the
chemical, physical and metabolic functions of different constituents of culture medium.

2. Biology and characterization of the cultured cells.

3. Measuring parameters of growth.

4. Basic techniques of mammalian cell cultures in vitro.

5. Serum & protein free defined media and their applications.

6. Measurement of viability and cytotoxicity.

7. Apoptosis

8. Cell synchronization

9. Cell transformation.

10. Applications of animal cell culture: cell culture based products, vaccines, Hybridoma technology and
monoclonal antibodies, stem cells and their applications,.

11. Organ, organotypic and histotypic cultures.

BTM 302: Bioprocess Engineering & Technology Credits 4

1. Screening and improvement of industrially important microorganisms.

2. Microbial Growth and Death Kinetics.

3. Media for Industrial Fermentation.

4. Air and Media Sterilization.

5. Types of fermentation processes - Analysis of batch, Fed-batch and continuous bioreactions, stability
of microbial reactors, analysi