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| SCFBio: An Overview (2002 -2017)

SCFBio, IIT Delhi was created in July 2002 with funding from

Department of Biotechnology, Govt. of India, under the guidance of

Principal Investigator, Prof. B. Jayaram with a vision to develop

. The facility was inaugurated by Ho n 6 Minister
of Science and Technology and Human Resource Development
Shri Murli Manohar Joshi in presence of Ho n 6 Minister of State
for S&T Shri Bachi Singh Rawat, IITD Director Prof. R.S. Sirohi,
DBT Secretary Dr. Manju Sharma and other dignitaries. IITD

adopted SCFBio as a Central Facility of National Importance in

March, 2003.

In Dec 2013, SCFBio was recognized a s @entfe of Excellence (CoE) in the area of Bioinformatics &
Computational Biologyo by Dept. of Biotechnology, C
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| Upgradation to Multi-Tera Facility ”

A SCFBio was upgraded to a multi Teraflop
facility under the Programme Support from
DBT and inaugurated on 17" Sep, 2009 by
Ho n 0 bSe@etary, DBT, Dr. M.K. Bhan in
presence of [ITD Director, Prof. Surendra
Prasad and other dignitaries.

A The aggregate compute power of the facility
was over 6 Teraflops with a data storage of ~
50 Terabytes. A modern data center was
created to host the infrastructure.

A Subsequently, the f a c i |capagty was upgraded to 16 Tera Flops of CPU+GPU based
Clusters along with 200 Terabytes of Parallel File System Storage.

A The facility is connected via a 2 Mbps dedicated line. Procurement of 6 Mbps connectivity
IS under processing.

The facilitybébs compute capacity is soon (
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Send the lead molecule to xyz
Pharmaceuticals for synthesis,
clinical trials, approvals and
recommendations on dosage
etc. by a panel of doctors, all
online

10 AM: Disease reported on
a smart phone along with
genome card and other
reports/ symptoms.

5 PM: Drug delivered at door
step what ever the disease!

Turns him/her into a healthy | |
| person ‘ Medicine taken by patient

Goal: Personalized medicine
Tools: Genomics + Proteomics + Information Technology + Chemistry
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Some Achievements of SCFBio (2002-2017)

SCFBias interpreting the language of GenomicDNA from a new physicachemical perspective(Chemgenomp
[Goal Oneshouldbe ableto read genomegincludinghuman)like Harry Potter noveld]

SCFBias addressingthe Grand Challengeproblem of protein tertiary structure prediction. SCFBias the only
Participant from India in the server category in the global Protein structure prediction Olympics called CASP
(BhageerathH). SCFBiasharesfirst rank globally for low resolution models and 11" rank officially for high
resolutionmodels

SCFBialevelopeda complete, freely accessible,ndigenous, software suite for computer aided Drug Discovery
(Sanjeevin) based on physiceachemical principles SCFBids called upon to implement Sanjeevinion National
SupercomputingMission (NSM)platform (2017-2020). A few moleculesagainstmalaria,! f | K S Abréasidadeen
havebeendeveloped& published/patented

SCFBidevelopedover 43 freely accessiblevebserverdCompletelist of software developedat SCFBics available at
http :// www.scfbiaiitd .res.in/bioinformatics/bioinformaticssoftware.htm)

SCFBi@ublished~ 80 paperswith an averageimpact factor of 4 + a Nature paper. (Completelist of publicationsis
availableat http:// www.scfbiciitd.res.in/publication/publication.htm)

SCFBimrganizedan international conference(INCOR006), two Indo-Japanworkshops(2010 and three national
conference42011, 2012& 2017).

SCFBias providing free accesdo its resources (~ 25,000 hits per day from usersin ~ 30 countries) (Hardwareis
accessibleo usersfrom India and softwareto usersfrom acrossthe world)

SCFBidrained ~ 1000 students through short- and long-term training programmesé& produced 15 PhDsas of
August,2017 (Foralist of trainees,pleasesee http:// scfbioiitd .resin/training/training .htm)

Twostart-up companiesevolved(Leadinventand Novoinformatics)sofar from SCFBio


http://www.scfbio-iitd.res.in/bioinformatics/bioinformaticssoftware.htm
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Hypotheses generation & validation

What is big data in biology?
Vivien Marx, Biology: The big challenges of big data, Nature, 498, 25260 (2013)

NCBI: http://www.ncbi.nlm.nih.gov/ : Genomic information of more than 1000 organisms

UNIPROT: http://www.uniprot.org/ : Protein sequence information of more than 54 million
entries

RCSB: Protein Data Bank:http://www.rcsb.org/: Structural information of ~ 113700
biomolecules

Zinc Database:http://zinc.docking.org/: Over 35 million purchasable compounds

Human genome ~ 140 GBNeed several pen drives to store your genome data!)
Genomes + Proteomes + Small molecules ~ hundreds of Petabytes

Let us use the big data, make some drugs and get rid of disease


http://www.ncbi.nlm.nih.gov/
http://www.uniprot.org/
http://www.rcsb.org/
http://zinc.docking.org/

Note: Information on Nobels ar~ Nobel laureates in this presentation is collected frommww.nobelprize.org

cery The Nobel Prize in Physiology or Medicine 1939
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Prontosil is a derivative of sulfanilamide (p-
aminobenzenesulphonamide) Some thousands
of derivatives of sulphanilamide have been
produced and tested for their antibacterial
properties. Domagk's work has thus given to
medicine,and alsoto surgery, a whole new series
of weapons that are effective against many
infectious diseases Later, he attacked the
problem of the chemotherapy of tuberculosis,
: . developing for this the thiosemicarbazones
PrOﬂtOSl'C a synthetlc ’ (Conteben) and isonicotinic acid hydrazide
antibacterial Compound Gerhard Domagk (Neoteben) The supreme aim of chemotherapy
is, in Domagk's opinion, the cure and control of

Munster U, Germany carcinoma and he was convinced that this_will
b. 1895 (Germany) be, in the future, achieved A

The Nobel Prize in Physiology or Medicine 1945
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Sir Alexander Fleming Ernst B Chain Sir Howard Florey
London U.. UKb. 1881 (Scotland) U Oxford UKh. 1906 (Germany) U Oxford UKb. 1898 (Australic
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The Nobel Prize in Chemistry 1964
"for her determinations by Xray techniques of the structures of important

0A2O0KSYAOLE &adzoaidl ydSaa
Chemists knew that penicillin consisted of 27 atoms 11 "
hydrogen,9 carbon,4 oxygen,?2 nitrogenatomsand 1 sulphur ;
atom Thetroublewasthatthis combinationof atomscould form
two very different structuresandchemistscouldn'tdecidewhich
structurewas more likely. Some chemistswere convincedthe
structure containedtwo five-memberedrings connectedby a
single bond, known as a thiazolidineoxazolone Others were
equally sure it was a four-memberedring fused to a five-

membereding, known as a betalactam "The final solution of
the problem of the structure of penicilin came from

crystallographicx ray studies’ DorOth{J%z’g;%obHKOdgkin
b. 1910 (Egypt)
m \)/ The enchanting She also solved the structure of
- lactam Vitamin-B12, in addition to penicillin.
Y.
o/\OH

Knowledge of the penicillin structure finally opened new avenues for creating and developingysehatic
derivatives of penicilliq such as the cephalosporineghat sparked the creation of antibiotic treatments.

Source: www.nobelprize.or
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The Nobel Prize in Physiology or Medicine 1952
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Streptomycin ¢ an antibacterial compound ¢ the first of a classof drugs Selman A. Waksman

calledaminoglycosideg; the first effective treatment againsttuberculosis Rutgers U, USA
b. 1888 (Ukraine)

A H basisolated,togetherwith his studentsand associatesa numberof new antibiotics,including actinomycin (1940,
clavacin, streptothricin(1942, streptomycin(1943, grisein (1946, neomycin(1948, fradicin, candicidin,candidin,and
others Two of these streptomycirandneomycinhavefound extensiveapplicationin the treatmenof numerousnfectious
diseasesf men,animalsandplants Theyhavebeencoveredoy patentsthaton streptomycirhavingbeenrecentlylistedas
oneof thetenpatentghatshapedheworld.o

Source: www.nobelprize.or:
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The Nobel Prize iRhysiology or Medicine 2015

for their discoveries concerning a novel therapy against infections caused by
roundworm parasites and malaria

William C. Campbell Satoshl Omura Youyou Tu’

Drew U., NJ, USA Kitasato U, Japan China Academy, China
b. 1930, (Ireland) b. 1935 (Japan) b. 1930(China)

Avermectin for river blindness and lymphatic filariasgs Artemisinin for malaria

Source: www.nobelprize.orc



How to design drugs?
The Nobel Prize in Physiology or Medicine 1988

"for their discoveries of important principles for drug treatment”

While drug developmenthad earlier mainly been built on chemicalmodificationsof natural products,the

laureates introduced a more rational approach based on the understandingof basic biochemicaland
physiologicaprocesses

James W Black
London U., UK
b. 1924 (Scotland)

Georg H chigs
WRL USA WRL, USA
b. 1918 (USA) b. 1905 (USA)

JB: Pharmacotherapeutic potential of receptor blocking drugs: betablockingpdopagnolol, characterized
histamine receptors, H2 receptor antagonrgsinetidine

GE & GH: Thiogaunaninepntercaptopurine for leukemia, pyrimethamine for malaria, azathioprine for
LINBGSYiGAy3d 2NHIY NB2SOUA2y: I £ f 2 LIdZNIA wivd.fobeldrize kg



The Nobel Prize in Chemistry 2009

"for studies of the structure and function of the ribosondge

The ribosomes (30S & 50S) in bacteria are different from their counterparts in animals / ht
(40S & 60S) and hence constitute a good target for new antibiotics

—

AN/

Venkatraman Thomas A. Steitz Ada E. Yonath
Ramakrishnan Yale University , USA Weizmann Institute
Cambridge, UK b. 1940 (USA) Israel |
b. 1952 (India) b. 1939(Israel)

www.nobelprize.org



