UNIVERSITY OF MUMBAI

No.UG/221  of 2004

Scicilcfx\nem‘oq ot Principals of the aftiliated Callea_s in the faculty of
DEICCe s hereby invited 1o the Ordinances. Regulations and Syilabus
lating <u the Certificate Course in Dio-informatics and they are Thereby
ad that the 1eLommendanon made bv the Faculty of Science at its
o ing held on 23™ Februarv. 2004 has been accepted by the Academic

ounetl at its weeting held on 2 April, 2004 vide item No.425 and
Tl-lrgf\qupml\ q'Q""If“n"d bv the Management Council at its meeting held on
L Apiil 2004 vide frem Mo.20 and that in accordance therewith the
Certificate course in Bia- informatics has been introduced by the University

With efTect trom the acadeniic vear 2004-2003.
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Tl-ey are turther informed that in exercise of the powers conterred on
the i\dqnagemem Council under Section 34(I3 of .the Maharashira
Universities Act 1964, the Management Couteli has made the Ordinance
5409 relating 10 the svllabus. scheme of papers and standard of passing for
the Certificate course in Bio-infofmarics is as per Agbmcm. and that the

same has been brought into force w ith effect from Ihe atduéllllb vear 2004-
200 S,

They are'also m‘rormed thar In exercise OI The powers conterred on the
Management Council under section 53(1) of the Maharashira Universities
Act 1994 the Management Councii has approved the Reguiations 4718.
4719, 4720. 4121 and 4722 1(.1:11.111" 10 the svllabus. scheme of papers and

~~~~~

Rtflndﬂ"d 01: passm for the Lemmate course in mo-tntopnatlm 1s as per‘l-

Ay
BEPE

nc'\demxc vear ’?004 709*\ it N
v iR 2 vl e ! ’

Mumbar 400 ( H?

2nd June. 2004
i ITe

~

Principalg of the arfiiiated colleges in the taculty of Science.

AC.d4.25:23.02.2004

M.C.20:17.04.2004

No. UG 221-a ot 2004 2nd  June. 2004,
Copv forwarded with L ompliments 10 the Dean. Faculty of Science. tfor
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Enciosure to item No.4.25

UNIVERSITY OF MUMBAI
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MNIVERSITY OF MUMBATX

Ordinaces & ¢ Regulations reiating to the

Certificate/Course In

uzomiormaucs

Preamble :

t The course is designed as a three-vear integrated course and the
svllabus of the cource expects continuity from first vear 10 second

year and 1o third vear.

(W]
N

O the successt‘ul compietion of first vear. student will be awarded a

certificate. an the suce ssful completion of second vear. Diploma and,

atter suecessiul ¢ ompletion of third vear. Advance Dmlnma as per the

[
/.1

Since number of lectures of the course is less. The emphasis is on care
and

Riointormarics. it g expe-:té.i that hasics of Biology
Chemistry/Binchemistrv erc. will he covered in regular B.Sc. course.

<

This will also avoid overiapping syilabi.
d. Biology Part is emphasized in second vear. with a view that most ot

e basics will be introduced in the F. V. and 8.Y. course of respective

ot

hiologicai sciences.

Introduction @ .

0 .3d19 Eligibilitv : All B.Se. students
R 471% Fee Strucrure : Rs.3000;-

R 4719 No. of Lecmures :6{) Year

R d730 Na. of Pracuical { Periods) 6 Year

R 4721 Duranon . : One Year

Rad722 Details of tive Svilabys be as follows :
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LIRSt ear : Certiticate course in Bioin formatics (60 Lectur )

Theory Syllubus

Tide: Introduction to Bioinformatics
(3)

Nature ang Scope of the subject
ed m the ficld

What i Bioinformatics?:
alied SLOPC’

I\Bﬂllous definitions and approaches and nh;cun e$ Proposs
ranches of Riolegy where Bicinformatics is most “fruifully ap

and future status as Compum tional Riology
v and molecuiar biojog

g 4
Hisiorical perspeciive — from genetics. biochemisiry

to ulOinlOl‘I‘ﬂ&th.b with suitable illustrations.
h ment and applications o1 "1 formarics

role plaved by Computer Information " Internet

o NEROR

N ecu b&acd UTVE(

£l 111!'-1'»;,-.}311 nary nature of Rioinformatics - .-mp rtant role plazed by

m’trhemﬂtxmi staristical modeling methods and computarional ¢ <.lmnlog
In solving hinlogical probie.ns
Current Status of the field ‘ i

T'greniie: ezl eirmin i )

1¥PTs and raage Gi appii\.ihllﬁ‘m 01 Uiulf'.l.(/lﬂ (V]

$ta rs of the Bioi 01*natn.t n nidia

{300

Bialogical Basjcs: Namue of Biriogical Information

Lretnnng biological mformaiion — informaiion mhberend m geneiic code and
collular I‘mduuen versesinformation genvrated by biological
)
(3)

C\llciuu entaiion {fur dect phctlﬁu, ili¢ same

Current und::maml:mg of natire of biclogical o
Lreseribing flow of Uiotogical information -- Central Dogma of
Molecular Biology. It reinterprotanion as ceniral paradipm of

Bioinformarics

| £T00 b SRS SRR, [T R Ll e 1, BN M el pemcps:aemn = Srnd ole Shigun (2 5 Tl 1--—-

MIOTMAatiofnal COMCitl (11 L2y AL N A dridd Proicuis — aiseussion on 10W
¢ hiomolecules code Loy specific function - sogpence 10

.
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Source of Biclogical Data — How it is acquucd’ (5)

d‘lh\alurc of experimental daia generaled in biology, changing trenc

Is in this

generation and management.

e Role played by automated techniques and large scale sequencing projects
HUGOQ, in compeliing use of IT /computational techniques in data
acquisition, storage and processing,

Biological Databases ; (13)

0 ! st !
-+ Need and advantage ot uomputeuzed data stonflge
- Linkagc of information/ data lcading to fast and multifaccted
retriev. dl
; Orgamzaholl,OI itformation / daia for disco verv of new relationships
- Data mining o B S
T

NCBI data model — the basis of biological dat o

Theoretical basm for comparison of bmlogmai data — phvlogenetic

Typical aCt‘Vﬂ‘.ﬁS uqderta}:eq in fpampl.la ing database data — sequence com

and anaiysis Study of types of databases Wwith éxampies and their role

arison

Changing approaches to study of mulugV (3)
Role of computational technigues in design of experiments
From reductionism approach to holistic approach. discussion of
¢chnologies that are making this transition possible,
"Ome ” families and their stady, Birth of svstem biology

111 C(.\.tr\.pu\:e;r basics 23
Brief introduction to computer hardware and software (2)
Tvpes of computers — classification based on harware and sofiwaie

{Operating
System), their significance in bioinformatics
Hardwar — generai construction of a computer, roie played by each
component (2}
- Peripherais for data inpui, output, storage and display; for
communication with :
other computers and mstiuments

Softwarc — rolc of sofiwarc in compuicr (16)

Types of softwar: operating svsterm, programming software/
language compilers and interpreters, uitlifies softwar, databaseg
management software, communication software (3)
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- Operating systems platforms commonly used in bioinformatics
their advantages and disadvantages — Unix (Linux — RedHal, St
Solaris), DOS and windows (4)

- Software commoniy used in biology — Browers (IL, Netscape,
Opera), Data management software (FoxPro, Access, {SQL3, ’oracle),
Structure display and manipulation software (SPDB viewer, VMD,
Viewer Light, RasMol, Cn3D), programming languages-(Perl,
Python, C. Visual Basic), (€) .

- Sccialized integrated services, their role and iraportance in
Bioinformatics (Entrez, EMBOSS, SRS, Bioedit, Biology
Workbench) (3)

Internet and World Wide Web — backbone of Bioinformatics move: ent (5)

) iy : : . y
. History of Intemnet and WWW, difference between them

- Stucture of internet and how it works: communication protocols
(TCPP, HTT,FTP) web pages (HTML, VRML) — their role as
mierface beiween user and compuier/database.

- Advantages and disadvantages of internet system, problems and their
. solutions. RETINY L
- Practical aspects -~ how fo use internet effsctively for biological data
search ey
- Important bioinformatics related websites and services offereda by

these sties for bioinformatics activity — NCBI, EBIL EMBL, KEGG,
PDF, SRC Sanger Instituie, Weizman Institute etc. ., ,
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List of Books — Text Books and Reference Books
Text Books

L T.K. Attwood, D.J.Parry-Smith; “Introduction to Bioinformatics”,
Pearson Eduction, (2001, Indian Edition)

2. C.Gibas and P.Jambeck; Developing Bioinformatics Computer Skills,
O’Reilly Publishers, (April 2001 Indian Edition) o

3. AM. Lesk; “Introduction to Bioinformatics”, Oxford University
Press: (2002, Indian edition)

4. AD. Baxevenis, B.F. Francis Oucllette; “Bioinformatics, Johtt
Wilev and Sons, Inc, (2002, Indian edition)

3: D.E. Kmac and M.L. Raymer; “Fundamental Concopts of
Bionformatics™, Pearson Eduction, (2003, Indian Edition)

6. B. Bergeron; “Bioinformatics Computing”; Printice-Hall Pvt. Ltd.,

(2002, Indian Edition)

Reference Books ' 7 N
1. D.W. Mount; “Bininformatics, Sequence and Genome Analysis™’
' Cold Spring Harbour Laboratory Press; (2001, Indian Edition]
2. R. Durbin, S.Eddy, A. Krogh, G. Mitchison; “Biological Sequence
Analysis, robabilistic models of proteins and nucleic acids™;
Cambrigge Universitv Press, (2003 Indian Edition)

Note: Students are also expected to extensively use along with text and reference
-books, information available at various sites like NCBI, EBL, PDB etc. on Internet.

0

C} Scanned with OKEN Scanner



hardware and sofiwy are of availa able computer syste

DOS efe) {3)

WO,

Practical syllabus
(60 periods)

Computer Science Setting up your computer for bioinformatics work. [20]

C Ompulur Backgr ound and Familiatization; Fatniliarity with instalied
ms, LAN, Internet

connectivity” cte.. av axinolu opcrmmg system {Windows Versions, Linux,

HEN

Insmhatlun 01 \umuus pluc,mma and utiities — {10}
Oper atmg svsh.ms and related svstems installation- Windows, Unix
(Lintux: Red T—L,r Oor LCJLTSE‘i iuauulﬁtxuu. MS Cfffcc or Star Officc suit

installation, Yvj wmzip, Download accelerator, Web reapers, Adobe PDF readers
D.xeclorv creation, File management, retrieval, storage

enlior 1y | ESSEvie

Instaﬂatzon of Perl, Python, JAVA
Installation of Bininf ormatics Untilities
“pC b Viewer, "MD Hex or equivaient

— Bicedit, Viewerlits,

‘Accessing Interne t, surfing Woild, Wide Web and coliecting desired
mfmma‘uon (3) .

a. Downloading programs mentioned in 2*° topic

b. . Opening an email account

¢. ¢ Preparing webpage — eg. Geocities or equivalent

d. Untilizing FTP servers for file downloads

g. Obl.lmulg FPDB fiies

Introduction to utilitics like “E-Notc” for clectronic re cording of
scientific data and it's sharing. (1)
intreduction to Visua! basic ma

Iapetitive tasks.
R“‘af‘fd\’flg Lfacros on Excel and plavback of such macros (3)

cro facility for automation of

(\

. Immﬁmmn to Riological Database (40)
L. isiting NCBI, EBIL, KEGG, DDBJ, PDB sitcs and prepaic a

v mplehenswe po“ er point presentation for each (3)

_,"" ‘oedit Exercises (1 {1 J}

o
P
o

ia
king each option in pull down menus
hl““—Lg coli database and studying Io_lnwmo operations:
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L Openuig au 4290 proteins and selecting specific
. protein
11, Mutating that protein with point mutation and
sequencing
i, Demonstration of setting up of local Blast with Dioedit
iv, Sequencing alignment for randomly selected sequence
V. Translation and reverse transcription of Nucleic acid
_ sequences to amino acid sequences 1n protein
Vi, Generating restriction map or possible restriction

enzyme sites in a given nucleic acid sequence
Construction of ic aci ; Database for
“onstruction of nucleic acid or protein sequence 1)alabas

)

specific data collected from various sources (6.8, proteins
structure, specific enzyme familics — nucleic acid sequences etc).
its manipulation and soiting for casc of analysis and usc. (5)

1. Use of molscular modeling software -~ VMD, SPDB viewer,
Viewer-light or Cn3D {15)

a. Familiarity with major menu optiens and effortless
navigalion
b. Opening PNR files and vi cualization of various structural

featurcs of the protein molecule — domains. secondary
sturcture, hiding and showing side chains. modifving

Aty

molecules by changing amino acids, Ramacs wandran Plot,
ing al hreading of molecules.
sequencing algnment nd tipading of molcEh
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