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Biowords

It looks like biologists are colonizing the
dictionary with all these biowords: we have bio-
chemistry ( £ #4#.% ) ,bio-metrics (4 20| =
% ) ,bio-physics (4 #4432 % ) ,bio-technology
(4 4 K) ,bio-hazards (£ 44 % £ ) ,and even
bio-terrorism (4 4 %4 £ L) . Now what’s up
with the new entry in the bio-sweepstakes, bio-
informatics!?



Bioinformatics?

» Definition

Integration of computational and biological methods to
promote biological discovery

Combination of Biology, Mathmetics ( Statistics ), Computer
Science

» Purpose
Predict, Decipher,Visualize

Computer Mathmetics
Science Statistics
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Origins and history
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Origins and history

» Symposium on information theory in biology, Gatlinburg,
Tennessee, October 29-31, 1956
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Origins and history

» Symposium on information theory in biology, Gatlinburg,
Tennessee, October 29-31, 1956
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Origins and history

» Symposium on information theory in biology, Gatlinburg,
Tennessee, October 29-31, 1956
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GeneChip®

Genome-Wide
Human SNP Array 5.0

P/N: 520482
Lot #: 4036570
Exp. Date: 11/2008
For Research Use Only




Origins and history

» Symposium on information theory in biology, Gatlinburg,
Tennessee, October 29-31, 1956

Eric Steven Lander
lander@broad.mit.edu
Whitehead Institute




Units of information

DNA

RNA Structure Interactions
Protein Evolution Mutations
DNA —_— Genome
RNA —_— Transciptiome

Protein —_— Proteome




Work with DNA

» Simple sequence Analysis

BLAST

A /7 7 vzt
Sequence logo

database searching
pairwise comparison

» Regulatory sequence
Hidden Markov model

» Gene finding

» Comparative genomic(analyses between species and
strains)
A
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Markov Model and Hidden Markov
model




Work with RNA and Protein

GeneChip
» Tissue specific expression

» Splice variants

GeneChip
Detection method?

Shannon entropy
H(x)=E(1(x))
I(x)=-log(P(x))

» 3D Structure
# 5 & N % 2% Foldit

Mathematical optimization



Mathematical optimization




Mathematical optimization
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Mathematical optimization
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Mathematical optimization
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Mathematical optimization
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Mathematical optimization
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Mathematical optimization
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Mathematical optimization
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Mathematical optimization
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Mathematical optimization
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Mathematical optimization
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Mathematical optimization
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Mathematical optimization
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Mathematical optimization
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Foldit — LR EH KRB

Rosetta@home

gg Protein Folding, Design, and Docking

Rosetta@home # — 57 7
Al &% M 6 it B AUk R AT
| e d it B S A AR A
# e 2 Xt KA A



Foldit — HEREHF T B

Rosetta@home »

B P HBE: HHEMNE &
PN VY.
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Foldit — 7E4RE A RT B
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K fold

Solve Puzzles
for Science

Rosetta@home

gg Protein Folding, Design, and Docking

\ BETA

Loading...

A2008%5A98, NARBEHS
Rosetta@home Al # % F X Z XA
#, 4 T Foldit.
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» Chat - Puzzle @ X auto show
» Chat - Global @ X auto show
» Menu » Notifications auto show
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Shake Wiggle Clearlocks Reset Mouse
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by fwjmath

Sidechains Backbone andBands Puzzle Help
A Actions » Undo > View P File
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» AT ZAHE, BARLRABRAT ~NARAFR
FILFHHEM. ~HuRrBIRnBAFAN T EH LA
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i#7m & (HIV) #Fa X i#5m (AIDS) # 240K £ 5F E K
Rk, X — 5 -F F| A /4 Nature Structural & Molecular
Biology & & L.

So if you're looking for a game that can
double as good volunteer work, go play.
You just might help change the world.
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Y UCSC Genome Browser Home - IE3alsss AW 3B =2
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) http://genome.ucsc.edu/ |~ (& FE

E_/i UCSC Genome Browse... x\@

UCSC Genome Bioinformatics

Genomes

Genome
Browser

ENCODE

Neandertal

Blat

Table
Browser

Gene Sorter

In Silico PCR

Genome
Graphs

Galaxy
VisiGene

Proteome
Browser

Utilities

Downloads

Release Log

Blat Tables Gene Sorter PCR VisiGene Proteome Session FAQ Help

About the UCSC Genome Bioinformatics Site

Welcome to the UCSC Genome Browser website. This site contains the reference sequence and working draft assemblies for a large collection of ge
ENCODE and Neandertal projects.

We encourage vou to explore these sequences with our tools. The Genome Browser zooms and scrolls over chromosomes, showing the work of ann
expression, homology and other information on groups of genes that can be related in many ways. Blat quickly maps vour sequence to the genome. T
to the underlying database. VisiGene lets you browse through a large collection of i siru mouse and frog images to examine expression patterns. Gen
display genome-wide data sets.

The UCSC Genome Browser is developed and maintained by the Genome Bioinformatics Group, a cross-departmental team within the Center for Bi
at the University of California Santa Cruz (UCSC). If vou have feedback or questions concerning the tools or data on this website, feel free to contac

News a

To receive announcements of new genome assembly releases, new software features, updates and training seminars by email, subscribe to the genom
7 November 2011 - UMD Cow Assembly Now Available in Genome Browser

In response to the many requests from the bovine research community, we now offer the University of Marvland (UMD) Bos raurus assembly in the
assemblies produced by the Baylor College of Medicine Human Genome Sequencing Center. The UMD 3.1 assembly (Nowv. 2009, UCSC bosTan
Bicinformatics and Computational Biology (CBCB) in College Park, MD.

The UMD 3.1 assembly is based on reads downloaded from the NCBI Trace Archive, most of which were sequenced by the Baylor College of Mec
apply several assembly improvement techniques to produce an assembly that is substantially more accurate and complete than previous alternative ver
Based on UMD statistics, this assembly provides more genome coverage, closes thousands of gaps, corrects many erroneous inversions, deletions, a
single-nucleotide errors. For more information, see Zimin AV er al, A whole-genome assembly of the domestic cow, Bos tawrus, Genome Biol, 200

accamalder wrral sama




&) EMBL Heidelberg - The European Molecular Biology Laboratory - =52
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Grenoble { Hamburg

EMBL News

Grenoble, 13 October 2011

Intruder detected: raise the alarm!

How a molecular switch activates the anti-viral innate
immune response »* more

Heidelberg/Hinxton, 14 September 2011
Five countries and EMBL sign Memorandum of Understanding to make ELIXIR a

reality
> more

> More News

Upcoming Events

Tuesday, 6 December 2011, 15:00, Small Operon

Bioorthogonal Staudinger reactions — from labeling to the functionalization of
proteins

Christian Hackenberger, Freie Universitat Berlin, Institut fir Chemie und
Biochemie

Monday S December 2011
EMBL Symposium The Use of Zinc Finger Nucleases

for the Development of Next Generation
Cell Lines and Animal Models

More events > Seminars > Events

Heldelber

_ ABOUT US RESEARCH SERVICES TRAINING -

Home : Jobs

© by category

EMBL-EBI Hinxton { Monterotondo

Conferences and
Courses

PhD Programme

e b . )
. » 4 &% Bioinformatics
> : . 2
* 8%+ Services

EMBO Conference Series

mn

C.elegans Neurobiology

EMBL Heidelberg, Germany | 12 - 17 Jun 2012
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L LiniProt Jisde T M E M EER

Frotein Information Resource L @) Protein Se

Search/Analysis Download Support

_ About PIR Databases

INTEGRATED PROTEIN INFORMATICS RESOURCE FOR

GENOMIC, PROTEOMIC AND SYSTEMS BIOLOGY RESEARCH
integreted protein informatics resource for

u""l‘l. The Universal Protein Resource (UniProt) provides the genomic, proteomic and systems biclogy
Unip‘m e centralized, authoritative resource for protein seque CrmTsiab
L]
L 1

UniProtKE | UniRef | UniParc

= Current relesse: 201 1_11

ZProLINK

PRO ProClass

Protein Ontology

Representation of protein
objects with descriptions
and relationships

" Browse PRO
" Annotate with RACE-PRO

*Sample PRO report™

Integrated Protein Knowledgebase

" Walue-added reports for
UniProtkB and unique
UniParc proteins

® Functional analysis and
protein ID mapping

*Sample protein report®

Literature Information & Knowledge

" Sowurce for text mining and
ontology development

" BLIMS-P text mining tool,
BioThesaurus

" Bibliography mapping

*Sample Biblio. report®

(== e o aaT
O OTHER RESOURCE P PEPTIDE SEARCH ? T TEXT SEARCH ?
DATABASE: UniProtKB DATABASE: iProClass

" Representative Proteomes

Use =ingle letter amino  »
® PIR Grid-Enablement: Data acid code s | ]
node on NCI's caBIG 5

© s=al




&Y SCOP: Structural Classification of Proteins - EiESiEiEsE R e =B

@@ - ® @ @ W) = I1EE - & EEnE - ©DEiE - W scop.mrc-Imb.cam.ac.uk/scop/ SHRAN - I =
=) "[¥ SCOP: structural Class... +

Structural Classification of Proteins

Welcome to SCOP: Structural Classification of Proteins.
1.75 release (June 2009)

k

=)

38221 PDB Entries. 1 Literature Reference. 110800 Domains. (excluding nucleic acids and theoretical models).
Folds, superfamilies, and families statistics here.

New folds superfamilies families.

List of obsolete entries and their replacements.

Authors. Alexev G. Murzin, John-Marc Chandonia, Antonina Andreeva, Dave Howorth, Loredana Lo Conte, Bartlett G. Afley, Steven E. Brenner, Tim J. P. Hubbard, an
Reference: Murzin A G Brenner 5. E._ Hubbard T_, Chothia C. (1995). SCOP: a structural classification of proteins database for the investigation of sequences and struct
Recent changes are described in Lo Conte L, Brenner 5. E., Hubbard T.J P, Chothia C_, Murzin A (2002). SCOP database in 2002 refinements accommodate struct
[PDE].

Andreeva A Howorth D Brenner S E., Hubbard T.J.P_, Chothia C., Murzin A G. (2004). SCOP database in 2004: refinements integrate structure and sequence family data
Andreeva A., Howorth D., Chandonia J.-M_, Brenner S E., Hubbard T.J.P., Chothia C., Mwrzin A .G. (2007). Data growth and its impact on the SCOP database: new ¢
D425 doi:10.1093/nar/glkem993 [PDE].

Postdoe Wanted

« Want to help us design and build the next generation of SCOP and ASTRAL?
(et more details and apply here.

Access methods

Enter scoP at the top of the hierarchy
Kevword search of SCOP entries

SCOP parseable files

All 3COP releases and reclassified entry history




QUESTION?
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