UNIVERSITY OF MUMBA]J /

No.UG/445 0f 2009

Diyec:[qrs‘/‘ncf-xd‘s ot the recognized Science Institutions concerned an<

,PriuGiPalS. of the aibﬁ.!late-d College_? 1 Science arc lercby informed that the
e  mendation made by the Faculty of Science at jt meeting held on 3™ August.
rec(;m has been accepted by the Academic Council at its meeting held on 17"
;e rember: 2009 vide item No.4.10 and subsequently approved by the
janagement Council at its meeting held on 25" September, 2009 vide item No.21
4 that; n 30001'dan‘?e therewith, the Certificate Course in Bioinformatics (Add-
wjﬁ) has been mtroducgd from the academiic yzar 2009-2610.

Further that m exercise of the powers conferred upon the Management
council under Section 54(1) and 55(1) of the Maharashtra Universities Act, '199’/;1,
it has made Ordinances 5886 and 5887 and Regulations 8170, 8171, 8172, 817;3
5174, 8175 and 8176 including syllabus for the Certificate Course 1 .
pioinformatics (Add-on-Course) is as per Appendix and that the same has been
brought into force with etfect from the academic year 2009-2010. :

MUMBAI-400 032 PRIN. K. VENKATARAMANI
[*December, 2009 NEGISTRAR
To,

The Directors/Heads of the recognized Science_Institutions_concerned-and
the Principals of the affiliated colleges in Science.

4C/4.1017.09.2009
1CR1/25.09.2009
seok sk sk ke sfeok Kk K skokoK %k %
No, UG/445.p 02009, MUMBAI-400 032 1* December. 2009

"’ f;’rWarded with compliments for information o :
) The Dean, Faculty of Science.

<) The Controller of Examinations. ization Center.
he. Co-ordinato . VUniversit)LComputcrlzatxon nter. /\
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?7 < EILCI"&MO Item No. Z; 10

17.9.2009

ORDINANCES, REGULATIONS
AND
SYLLABUS FOR THE
CERTIFICATE COURSE
IN
BIOINFORMATICS
(Add-on course)

(To be introduced with effect from the academic )

F

year 2009-2010) J
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| CAREER ORIENTED ADD ON ¢

ERTIFICATE COURSE IN BI
. CERTIFLOATE paglp OINFORMATICS
/ 541' .\’i‘b?lity XII (Science) Pass RSE N m101NFO RMATICS
18
P Lation *  Minimum 1 Year
p " * 13 Credits (Total 300 Hours)
Rs.3,000/-
Fec
qaals 30 - 40 Students Per Batch
Theory . 6 Credits (90 Hours)
;:t practical . 3 Credits (90 Hours)
fP rojects 4 Credits (1 20'Hours)
:gﬁ. Examination
Total Marks 250
Theory Paper I : 50 Marks

Paper 1l : 50 Marks

Practical Practical I (Experiments, Journal And Viva) : 50 Marks
Practical II (Experiments, Journal And Viva) : 50 Marks
Project Report : 40 Marks

Presentation: 10 Marks
Each student will have a project of 8 credits (120 hours) during the course per year. The
student will prepare a report on the same. The report duly signed by the candidate and the
supervisor under whom the work was carried out, will be submitted for evaluation by the
examiner during the examination, during which the candidate will also make a

presentation on the same.

Passing Criteria 40% Marks in Theory and Practicals
Students can be given Grades -

A Grade Above 75%

B Grade 60 — 74%

C Grade 140-59%

Eligibilit N o. of Se;tts, Distribution of Credits to theory, practical, projects, passing and
ibility, No. o . ‘
eradi teria are according to the guidelines given by UGC in the X1™ plan.

ading cri
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mstrucmre Requirement
‘1 (%

II
Classrooms and laboratory space for conducting
o

supply o conduct on line bioinformatics practical. No. of computers should
. No. rs should be

proportional to the students (1 : 2).

graft Requirement
| A coordinator who will be responsible for the smooth conduct of the course

Co-ordinator of the course may be paid an Honorarium of Rs.5000/- per year out

of the seed money.

A lab assistant cum computer technician who is a computer literate.

S}

3. Lectures and practical can be conducted by the core faculty or visiting faculty
having expertise in concerned field. Guest Faculty / Internal Faculty may be
remunerated (@Rs.250/- per lecture of 1 hr. duration. S

Unitized Question Paper Pattern

Theory Question Paper Pattern

W From Unit 1 10 Marks

Question 2 From Unit 1 10 Marks

Question 3 ' From Unit 2 " | 10 Marks

Question 4 From Unit 2 10 Marks‘

Question 5 From Unit 1 And Unit 2 10 Marks

Total 50 Marks

Practical Question Paper Pattern

Question 1 One Major Expt. 15 Marks ]
Question 2 One Major Expt. 15 Marks
- Or o
W Minor Expt. 8 Marks B
WW | 7 Marks S
Question 5 ‘ [Journals 10 M'u}\" .

Question 4 viva 1o Mmki_w_ !
e = Total 50 Ma ks - 7
- _

C} Scanned with OKEN Scanner



IENTED ADD ON CERTI CAT
ch _LL | N BIOINFORMATICS

" introduction to Bioinformatics: 20 Lectures

I .

of Bioinformatics

'S Of Bioinformatics

' Biologiw‘ Databases:

: g slogical database orggnizoiions. Public.data bases: NCBI, EBI

" DNA data bases and Protein databases. Flat file structure, Tools within
opp, Data visualization in proteins, Rasmol. ' '

primary. secondary and composite databases.

iferature databases: PUBMED, OMIM

pata Retrieval system: ENTREZ, SRS

patabase Mining Tools: FASTA, SWISSPROT, BLAST

ntroduction fo Genomics

introduction to Proteomics: Tools and techniques in proteomics.

gcope

it Il - Computer Basics: . 25 Llectures

, Need and utility of computers in bioinformatics
» Types of computers and their constructions
« Computer hardware, software and theirrole
» htroduction to Windows, Windows explorer -
v Biief introduction to programs and programming language
v Some useful computer application program.
» MS Office, UNIX and their use in data presentation
(WORD, EXCEL, POWER POINT)
> Internet concepts and technologies
» Concept of information network
» Client server concept
v Emails, browsing, WWW, URL's.

tal

(} Scanned with OKEN Scanner



e giological Fundamentals-
n

Macromolecules as information carriers
» Proteins

1. Molecular interaction inter-

2. The_ peptide bond, Electrostatic interaction, Hydrogen
bonding, 3. Van der waqls intferaction, covalent bonds

4. Protein functions: Enzymes, Regulatory proteins, St Qrage,
fransporfation, signaling

» Nucleic acids

1. DNA and RNA

2. Structure, Function and Types
» Transcription and Transiation

25 Lectures

action in protein structures

Unit Il = Instrumentation - 20 Lectures

¢ Analytical instruments:

» Principle, working and application of pH Meter, Colorimeter,
Spectrophotometer

« Chromatographic Techniques:

» Paper chromatography, Adsorption Chromofogrcphy TLC, Gas
chromatography

* Electrophoresis

> Agarose Gel Electrophoresis, PAGE
* DNA Sequencing
* PCR
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" er science/ Bioinformatics
! ,
g

C entals of computing:

l-%‘(dwdfe and software installed in computer systems.

toduction to operating systems WINDOWS, UNIX / LINUX

Jing M3 Office or equivalent packages with an emphasis on Word-

ocessing: Excel spreadsheets and Power point presentations

| Accessing internet: Network goals, applications of network, network
|;.cure and architecture. '

; sufing World Wide Web and collecting desired information.

 nfroduction to Visual basic macro facility for automation of repetitive
tasks. ‘

1.Creating and using Email account.

5. ONA and Protein sequence analysis

) Pair-wise sequence alignment —local alignment

1 0.Global alignment | | ~_

Il Multiple sequence alignment and phylogenetic analysis (ClustalW)

12.BLAST, FASTA,

| B.Enfrez and SRS
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tion of workin W
pemonsira g and calibrafi

ins’frUmeOTSI . ©on of common loborofory
» Colorimeter, Centrifuge, pH Meter

verification of Beer's Law and Lambert's Law

separation of amino qcids by Paper Chromﬂfogrcphy
separation of fats by Thin layer Chromatography
Adsorption Chromo’rogrophy using chalk.

Separation of rwucleic acids by agarose gel electrophoresis.
Separation of proteins by PAGE,

Qualitative estimation of pro’réins.

Quantitative estimation of proteins

Qualitative estimation of Nucleic acids.

Quantitative estimation of Nucleic acids.

REFERENCE BOOKS

1. 1 Computer Networks- fourlh Edifion by Andrew S. Tanenbaum

Prentice Hall India 2003 Edifion
2. Linux in a Nutshell, Fourth Edition = Ellen Siever-Oreilly (2002)

3. Computer Fundamentals i edilion — Pradeep sinha & Priti sinha BPB

publication(] 999)
4. Fundamental Con

L. Raymer; Benjam
practica
andreas D. Baxevanis, B. F. Francis

cepts of Bioinformatics by Dan E. Krane, Michael
in Cummings Released: 12 September, 2002

os: A | Guide to the Analysis of Genes and
5. Bioinformatics-

. _ B byf /

Proteins. Aterscience:; Released: 15 October, 2004

Ouellette Wiley
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6 gioinformatics: CVS Murthy Himalay

. ’ . O

7 rundamentals  of Biocheimstry.
Agency (P) Ltd. (2002)

8. infroductory Practical Biochemist

PUblishing house.
A. :
C. Deb; New Ceniral Book

Narosa Publishing House Pyt, [1g 12005 ney, Randhir Singh;

i mistry; |
9. Biochemistry; J. M. Berg, J. . tymoczko, L. Stryer; W. H. Freeman And
company, New York (2003)

10.Biochemistry;  Mathews, Vvan Holde, Ahern; Pearson Education

(Singapore, Indian Brach, New Delhi (2005)

11.Biochemistry; G. Zubay; W m. C. Brown Publisher (1993)

12.Biochemisir'y: P.C. Champe, R.A. Harvey; Lippin cott Wiliams &
Wilking, Philadelphia.

13.Principles of Biochemistry; D. L. Nelson,.M. M. Cox; W. H.. Freeman &
Co. New York (2005).

14.Biochemistry by U Satyanarayan. Book and Allied (Pvt ) Ltd , Kokatta

15.Principles of Biochemistry by Lehniger Nelson & cox. W. H. Ffreeman

and Company New York.
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