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Every other Friday at 1 pm. 20-30 minutes plus discussion
Informal, ask questions anytime, start discussions
Content will be based on feedback
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Emphasis on Genomics Center
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414-382-1774
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Comparisio »
*DNA:DNA or RNA:RNA or DNA:R
*polypeptide:polypeptide
*DNA translated in all 6 frames to polypeptide

*DNA translated in all 6 frames to all database DNA sequences translated in all 6 frames




Local vs. global alignments

» Global Alighment
-—T—CC-C-AGT——TATGT-CAGGGCGACACG—A-GCATGCAGA-GAC
BRI IR
AATTGCCGCC-GTCGT-T-TTCAG-——--CA-GTTATG—T-CAGAT--C

* Local Alignment—Dbetter alignment to find

conserved segment

CCccCAGTTATGTCAGgggacacgagcatgecagagac
EEREEEEEEEE
aattgccgecogtogttttcagCAGTTATGTCAGAT D




Global alignment ,

* Finds best possible alignment across entire length of 2 sequences
* Aligned sequences assumed to be generally similar over entire length
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Pairwise Alignment

O8N

http://www.ebi.ac.uk /Tools /psa/







“onvert it to

* Great fc 1s. (like checking PCR primers
against a genome)

™



Orthologs are genes in different species that evolved from a common ancestral gene by
speciation. Normally, orthologs retain the same function in the course of evolution.

Paralogs are genes related by duplication within a genome. Orthologs retain the same function in
the course of evolution, whereas paralogs evolve new functions.







BLAST finds regions of similarity between hiclogical sequences. more...

Learn more about how to use the new BLAST design

BLAST Assembled Genomes

Choose a species gename to search, ar

Human Gallus gallus
Mouse 05 LAELS Pan troglodytes

Rat Danio rerio Microbes

Arabidopsis thaliana Drosophita mefanog Apis mellifera

Basic BLAST

Choose a BLAST program to run.

. Caarch N T b cleotide aquery
nucleotide blast "“'_I otide quer
—_— ; ontiguous megablast

g & protein guery

siotein blast ] h|:_=4:5:tI Flhi-hha:z:t TO be discussed fiI’Sf

blastx arch protein database using a translated nucleotide query

thlastn arch translated nucleotide database using a protein query

thlastx sarch translated nucleotide database using a translated nucleotide query

Specialized BELAST

http:/ /www.ncbi.nlm.nih.gov/BLAST/
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Protein-Pr

» NCEI/ BLAST/! blastp suite: BLASTP programs search protein databases using a protein query. maore .

Enter accessipn number, gi, or FASTA sequence &) Cuery subrange &)

Copy/paste sequence here

From

—

To

Cr, upload file

Job Title

Entrez Query

Algorithm
ed BLAST)
ern Hit Initiated B
gorithm &)

P Algorithm parameters

Algorithm Parameters
Open to change matrix, gap/extension penalties,...




- Mon-redundant pratein sequences (nr) ?)

Mon-redundant protein sequences (nr)
Feference prateins (refzseq_protein)
Swissprot protein sequences(swissprot) anly
Fatented protein sequencesipaf)
Frotein Data Bank proteinsipdb)
Environmental samplesieny_nr)

Proteins from the Patent division of GenPept.

pdb

Sequences derived from the 3-dimensional structure from Brookhaven Protein Data Bank

env_nr
Non-redudant database of environmental sequences

%



Max target ™
sequences Selectthe murmn number of aligned sequences to display &)
1 Short queries Automatically adjust parameters for short input sequences &

Expect threshold 11 «— 0@ Expected homologs

L2

O Word size 3 |V| L2 i

M| & Increasin
— aligr
scoring Parame 3 intre

Matrix
Gap Costs

Compositional
adjustments

Filte
Filter

Mask

se nr using Blastp (protein-protein BLAST)

|| Show results iGa new window




BLAST Output Example
Distribution of 9 Blast Hits on the Query Sequence
1\) ' I I I

ce tree of results MEW

Sequences producing significant alignments:

Graphical Overview: An overview of the database sequences aligned to the query sequence is
shown. The score of each alignment is indicated by one of five different colors, which divides the
range of scores into five groups. At the bottom: Sequences with significant alignments




aze subunit [Methanosarcina masei Gol]

F420H: dehvydrogens

|h'T"-l| Expect = 3 Z, I-IEt.hn:u:i:
3 |lI_II_I I, PI:IEiiTl' = 131/131

'T'; PPLLF‘F&TPEI "‘TﬂI-'IrLI ETCLDEAI |I'TJ.TLE YNENHTACER.

NTDCDLEGEGIPTVI 1:'

RIHGHEHVHPH 131 o .
« | Pairwise alignment

EIHGHEHVHFH
EIHGHEHVHFH 131
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Pitfalls in Blast. Wrong annotation of genes/proteins!

|| are

producing significant aligrmments: (hits=s)
F4-20HZ dehydrogenase subunit [Methanosarcina.). .
F4:0HZ dehydrogenase subunit Fpol [Methanosa.f.
Fid20)H(Z) dehvydri nasze, subunit Fpol [H
-2>1143: Formate h:*n:h:n:u:;n—-nlJ subunit

|| ITI ITI

ITl

ase
-2>11453: Formate hydrogenlyase subunit 6

not correct

Proteins are 98% identical

First three annotations correct (from Methanosarcina mazei, Ms. acetivorans)—
biochemical evidence

No. 4 and 5 mis-annotated — corresponding protein from two closely related
methanogenic archaea
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Choose Search Set

Database Swissprot protein sequences{swissprof) || &

COrganism
Optional

Enter arganism common name, binomial, or tax id. Only 20 top taxa will be shown. &)

Entrez Query

Optional —
Enter an Entrez query to limit search &



oad range of

*The strength o d score of the alignment.

i



\) How can we evaluate amino acid changes to score them adequately?
-> look at properties of amino acids!

E—D 1 border
E—Q 2 borders

O

'Hydrophobic

The 20 natural amino acids are characterized by a set of 10 physico-chemical properties (see above) and
are organized according to the overlapping sectors. Lysin (K) for example is positively charged, polar and
hydrophobic. Hence, there is a functional similarity to Arginine (R) and also a relationship to the polar
and charged amino acid Glutamic Acid(E). To determine the degree of similarity in a position of the
alignment the borders are counted that are crossed to connect the amino acid sequences.
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Part of the Blosum43 matrix
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Different values for substitutions (and gaps)
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*PAM120 ==> Blosum80
*PAM160 ==> Blosum60
*PAM200 ==> Blosum52
*PAM250 ==> Blosum45

ix directly




er the
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nalized, which means

ing matrices have been

The E-value gives ar nce of a given pairwise alignment. The lower the E-
value, the more significant the hit. A sequence alignment that has an E-value of 0.05 means that this similarity -
has a 5 in 100 (1 in 20) chance of occurring by chance alone. E values below 10° are most probably
statistically significant. E values above 10 but below 103 deserve a second look. E values above 103 should
not be considered.
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Alignments: Input sequence MM0633

Third hit gives score = 442 and e-value of 1e-122

conserved hypothetical protein [Methanccoccoides burtonii DEM

2 hypothetical protein [Methand

Gaps = 11/445 (2%

SLADEDFFYNAMLOEY GWVAAR
+ o ¥ +E +A+E
PLY---KEEALLAERE

Determination of scores with Blosum 62
A G A A E P S G P input sequence
A S A V D P T G F homolog

4 0 4 0 2 7 1 6 -4 Sum = Score S
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blastp = Compares a protein sequence with a protein database

It you want to find something about the function of your protein, use blasip
to compare your protein with other proteins contained in the databases;

identitfy common regions between proteins, or collect related proteins (phylogenetic
analysis;

/Tbklsm = Compares a protein sequence with a nucleotide database

f you want to discover new genes encoding proteins (from muliiple organisms),

use tblastn fo compare your protein with DNA sequences translated into their six
possible reading frames; map a protein to genomic DNA,;




'/bh:lSTn = Compares a DNA sequence with a DNA database;

Mapping oligonucleotides, cDNAs, and PCR products to a genome;
annotating genomic DNA; screening repetitive elements; cross-species sequence
exploration;

tblastx = Compares a DNA translated into protein with a DNA database translated
into protein;

Cross-species gene prediction at the genome or transcript level (ESTs); searching for
genes not yet in protein databases;

blastx = Compares a DNA translated into protein with a protein sequence database;

Finding protein-coding genes in genomic cDNA; determining if a cDNA corresponds
to a known protein;







https: / /genome.ucsc.edu/FAQ /FAQblat.html
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E-value

Rule of thumb: E-values significant below 10_3 to

10

E= mn 2'5’

SR

= effective lenght of
database

O
other value representing the significance of an alignment
/j P=1-ef -—-P <0.05 traditionally used to define statistical significance
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Statistical parameters of blast search (at the end of the results)

E

0.0410
Matrix: BLOSUMAEZ
Gap Penalties:
Number F
Number
Number
Number
Number
Number
Number
Number
Number
Length
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M

Allowed gaps to k

= : 11, Extension: 1 4_|
2005734

sequence, where
placed, and how |
10: 12 optimal alignmen
without gapping: 1

HZP=2 abovwve 10: 14465

312 4=———————————"— Values for




