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DNA and Protein Databases

• GenBank - run by US National Library of Medicine

• EMBL - European Molecular Biology Laboratory

• DDBJ - DNA Database of Japan

• PIR and SwissProt - protein databases

• GenProt - translated sequences from GenBank



Other Kinds of Databases

• Brookhaven National Labs structure database

• Entréz - DNA, protein sequences and associated literature

• TFD - transcription factor database (TFs, motifs, and
binding sites on DNA)

• Prosite - protein motifs

• Flybase - Drosophila genes, products, protocols, literature

• Chromosome/Genome databases



Algorithm

a finite sequence of well-defined
actions whose purpose is to

accomplish a given task



Sliding Window Base Composition

Base distribution: Dros.mel.5S
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Hydropathy (Hopp-Woods)



Hyrdopathy (Kyte-Doolittle)

Hydropathy (Kyte & Doolittle) : bacteriorhodopsin
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Comparison of Hydropathies



CF Structure Prediction (graph)



GOR Structure Prediction (Squiggles)



Helical Wheel



Prosite Search

****************************************************************
* cAMP- and cGMP -dependent pro tein kinase phosphorylation site *
****************************************************************
There has been a  number of studies  relative to the  specificity of cAMP- and
cGMP-dependent p rotein kinases [1,2,3].  Both types of kinases appear to share
a preference  for  the  phosphoryl ation  of serine or threonine residues found
close to at least  two consecutive N-terminal  basic residues. It is important
to note that there are quite a number of exceptions to this rule.

-Consensus pattern: [RK](2)-x-[ST]
                    [S or T is the phosphorylation site]
-Last update: June 1988 / First entry.

[ 1] Fremisco J.R., Glass D.B., Krebs E.G.
     J. Biol. Chem. 255:4240-4245(1980).
[ 2] Glass D.B., Smith S.B.
     J. Biol. Chem. 258:14797-14803(1983).
[ 3] Glass D.B., El-Maghrabi M.R., Pilkis S.J.
     J. Biol. Chem. 261:2987-2993(1986).



Physical Characteristics

pH/pI: bacteriorhodopsin
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Codon Usage Tables



Codon Preference Analysis

rare codons open reading frames (ORFs)



TestCode Analysis



Dot Matrix (DNA - Identity Table)



Dot Matrix - cDNA vs Genomic DNA



Ribosomal DNA Dot Matrix#1

Window = 1 0
≤1 mismatch
2 mismatches



Ribosomal DNA Dot Matrix#2

Window = 1 5
3 mismatches
5 mismatches



Dot Matrix (Protein - Identity Table)



PAM250 Table

A l a A r g Asn Asp C y s Gln Glu G l y H is I l e Leu L y s M e t Phe P r o S e r T h r T r p T y r V a l X
A l a 2 - 2 0 0 - 2 0 0 1 - 1 - 1 - 2 - 1 - 1 - 3 1 1 1 - 6 - 3 0 0
A r g - 2 6 0 - 1 - 4 1 - 1 - 3 2 - 2 - 3 3 0 - 4 0 0 - 1 2 - 4 - 2 - 1
Asn 0 0 2 2 - 4 1 1 0 2 - 2 - 3 1 - 2 - 3 0 1 0 - 4 - 2 - 2 0
Asp 0 - 1 2 4 - 5 2 3 1 1 - 2 - 4 0 - 3 - 6 - 1 0 0 - 7 - 4 - 2 - 1
C y s - 2 - 4 - 4 - 5 1 2 - 5 - 5 - 3 - 3 - 2 - 6 - 5 - 5 - 4 - 3 0 - 2 - 8 0 - 2 - 3
Gln 0 1 1 2 - 5 4 2 - 1 3 - 2 - 2 1 - 1 - 5 0 - 1 - 1 - 5 - 4 - 2 - 1
Glu 0 - 1 1 3 - 5 2 4 0 1 - 2 - 3 0 - 2 - 5 - 1 0 0 - 7 - 4 - 2 - 1
G l y 1 - 3 0 1 - 3 - 1 0 5 - 2 - 3 - 4 - 2 - 3 - 5 0 1 0 - 7 - 5 - 1 - 1
His - 1 2 2 1 - 3 3 1 - 2 6 - 2 - 2 0 - 2 - 2 0 - 1 - 1 - 3 0 - 2 - 1
I l e - 1 - 2 - 2 - 2 - 2 - 2 - 2 - 3 - 2 5 2 - 2 2 1 - 2 - 1 0 - 5 - 1 4 - 1
Leu - 2 - 3 - 3 - 4 - 6 - 2 - 3 - 4 - 2 2 6 - 3 4 2 - 3 - 3 - 2 - 2 - 1 2 - 1

L y s - 1 3 1 0 - 5 1 0 - 2 0 - 2 - 3 5 0 - 5 - 1 0 0 - 3 - 4 - 2 - 1

M e t - 1 0 - 2 - 3 - 5 - 1 - 2 - 3 - 2 2 4 0 6 0 - 2 - 2 - 1 - 4 - 2 2 - 1
Phe - 3 - 4 - 3 - 6 - 4 - 5 - 5 - 5 - 2 1 2 - 5 0 9 - 5 - 3 - 3 0 7 - 1 - 2
P r o 1 0 0 - 1 - 3 0 - 1 0 0 - 2 - 3 - 1 - 2 - 5 6 1 0 - 6 - 5 - 1 - 1

S e r 1 0 1 0 0 - 1 0 1 - 1 - 1 - 3 0 - 2 - 3 1 2 1 - 2 - 3 - 1 0

T h r 1 - 1 0 0 - 2 - 1 0 0 - 1 0 - 2 0 - 1 - 3 0 1 3 - 5 - 3 0 0

T r p - 6 2 - 4 - 7 - 8 - 5 - 7 - 7 - 3 - 5 - 2 - 3 - 4 0 - 6 - 2 - 5 1 7 0 - 6 - 4

T y r - 3 - 4 - 2 - 4 0 - 4 - 4 - 5 0 - 1 - 1 - 4 - 2 7 - 5 - 3 - 3 0 1 0 - 2 - 2
V a l 0 - 2 - 2 - 2 - 2 - 2 - 2 - 1 - 2 4 2 - 2 2 - 1 - 1 - 1 0 - 6 - 2 4 - 1
X 0 - 1 0 - 1 - 3 - 1 - 1 - 1 - 1 - 1 - 1 - 1 - 1 - 2 - 1 0 0 - 4 - 2 - 1 0



Dot Matrix (Protein - PAM250 Table)



Consider These Sequences

ACGGTCGAAT (a)
ACGGACGAAT (b)
ACGGTTCGAAT (c)
ACGGTTTCGAAT (d)
CGCGACGGTCGAATAT (e)



Alignment of a vs a

ACGGTCGAAT (a)
||||||||||
ACGGTCGAAT (a)

what is the score?



Alignment of a vs b

ACGGTCGAAT (a)
|||| |||||
ACGGACGAAT (b)

subtract for mismatch? or just not add?



Alignment of a vs c

ACGGTCGAAT (a)
|||||   |
ACGGTTCGAAT (c)



Gapped Alignment of a vs c

ACGGT-CGAAT (a)
||||| |||||
ACGGTTCGAAT (c)

gap penalty? subtract? 
relative to mismatch penalty?



Gapped Alignment of a vs d

ACGGT--CGAAT (a)
|||||  |||||
ACGGTTTCGAAT (d)

gap length penalty?



Gapped Alignment of a vs e

----ACGGTCGAAT--  (a)
    ||||||||||
CGCGACGGTCGAATAT  (e)

end gaps?
same as gap=6 internally?



GenBank Database Growth



BLAST Search Using HOX3



PSI-BLAST Search with HOX3



Finding Genes

¥ A number of different algorithms have been developed

¥ All depend on identified physical characteristics of gene
sequences or on other properties categorized in Markov
models

¥ Some important properties
Ð Splice junction sequences

Ð Branch point sequences

Ð Promoter sequences

Ð Codon usage in exons

Ð 5Õ capping sequence

Ð Poly(A) sites

Ð Similarity to other known genes



DNA MicroArray Expression Data

treated

untreated



1 2 3 4 5 6 7 8

1:  no data adjustment, 
heirarchical clustering of arrays 
and genes 

2: log transform data, 
heirarchical clustering of arrays 
and genes

3: log transform data, 
median center genes, 
heirarchical clustering of arrays
and genes

4: log transform data,
median center array, 
heirarchical clustering of arrays
and genes

5: log transform data, 
normalize genes, 
heirarchical clustering of arrays 
and genes

6: log transform data, 
normalize arrays, 
heirarchical clustering of arrays 
and genes

7: log transform data, 
NO arsenic, 
median center array, 
heirarchical clustering of arrays 
and genes

8: log transform data, 
NO arsenic, 
normalize array,
heirarchical clustering of arrays 
and genes

Data from Amy Warren. Cell treatment with arsenic, nickel, cadmium, chromium, or mitomycin C

Effects of Centering and Normalizing Data Manipulation on Clustering Results

BG, 5/10/00


