Bioinformatics
- Course Overview

Images are from "Understanding Bioinformatics" and Wikipedia.



Course Content

Sequence
Phylogeny
Structure
Expression
Pathways



What is Bioinformatics?

» Representation/storage/retrieval/analy
sis of "biological data":
— Sequence
— Structure
— function
— interaction

» Transfer of information from known to
the unknown, based on similarity.

» Discovery of patterns in data.



What do these species have in
common?
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Chimp of the human chromosome.

Outer band represents each species’ first
chromosome. Numbers represent millions
of base pairs on the chromosome.
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Lines join the 200
regions on each
chromosome that
are most similar to a
human’s (based on

number of matching

base pairs).
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What genes does this organism
have?

File Entries Select View Goto Edit Create Write Run Graph Display
Selected feature: bases 537 amino acids 178 Adeh_0025

{ Artemis Entry Edit:

(/1ocus_tag="Adeh_0025" /product="hypothetical protein" /codon_start=1 /transl_tahle=11 /evi

Entry: L‘]adeh gb [v]adeh.pro [v]adeh.gnk [v]adeh.gim [v]adeh.crt
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5 M
CATCACCGCCGAGTAGAATCGGCGCATGTGCTCGGGGTTGCGGGCCAACAGGATGGTGTAGTCGAGCTGGCGGATGGTCTGGAGCGCGGTCATCGGTGCACCTCGGGGACGGCGTGGTGCAGGCAGGCITCGTGATGCCGETGAGCATCGCGAAGAAGGTGCCCGCGGATGCGGGTGCTGGC]
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TAGTGGCGGCTCATCTTAGCCGCGTACACGAGCCCCAMCGCCCGCTTGTCCTACCACATCAGCTCGACCGCCTACCAGACCTCGCGCCAGTAGCCACGTGGAGCCCCTGCCGCACCACCTCCGTCCCTACCACTACGGCCACTCGTAGCGCTTCTTCCACGGGCGCCTACGCCCACCACCG!
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gene 25906 26295 c

s 26331 27236 SMART: Helix-turn-helix type 3: (Se-06)

gene 26331 27236

DS 27294 28826 TIGRFAM: prolyl-tRNA synthetase: (3.6e-163)

gene 28777 29313 c
1 sig_peptide 29236 29313 ¢ Signal predicted by SignalP 2.0 HMM (Signal peptide probabilty 1.000) with cleavage site probability 0.986 at residue 26

29510 30589 SPTR top hit: 'Q4NZv7 Hypothetical protein precursor. Anaeromyxobacter dehalogenans 2CP-C., evalue=0.0, 100% identity hit'

sig_peptide 29510 29587 Signal predicted by SignalP 2.0 HMM (Signal peptide probabilty 1.000) with cleavage site probability 0.968 at residue 26

gen 29510 30589
%CDS 30623 31612 c PFAM: NAD-dependent epimerase/dehydratase: (1.1e-08) =]
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What does this gene do?
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* Where does it go?
* What other proteins does it interact with?



Which genes are "responsible”
for prostate cancer?

m{mmmm

=  m Fwe W R OIBR. WS © BB oo™ S R T -

RN J [T l m
AE. | t | L"T.qu Hl!ul‘i!d wibe "B
u | | h SEi j " A

'” u' “ ‘ lIll .

. Wy a...”llfﬂ“

M e
| F fflllTi 1 ;I J ' l 3h:,:
’ L

| e Bl g
i J :
Jopy b IS
E T :,| » ;||'_ III‘
n i , O ) v
' ’. e i, 'a B
| I | | . I .
I IR ;
i




How can the biofuel production
be optimized?
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