Bioinformatics Tools and Resources for Identifying
Gene Product Function

Emmanuel Dialynas

Bioinformatics Support Group @ IMBB




Proprietary -> Open Source

Command line -> Web



Repositories/Databases
Web »

Data mining

Analysis

Sharing

Collaboration

Application Programming Interface

High Performance Computing



Paying tribute....

- N

R — 5*r '—"'W. >
e T 1?)&NSC International Nucleotide Sequence Database Collaboration

NCBI —
YO0 G R >

Genbank DNA Database of European
Japan Nucleotide
Archive




EMBL-EBI S Research | Training | About us

Search

Examples: BNODOOES, histone Advanced

Popular

European Nucleotide Archive
o Submit and update

The European Nucleotide Archive (ENA) provides a comprehensive record of the world's nucleotide sequencing information, o Sequence submissions
covering raw seguencing data, sequence assembly information and functional annotation. More about ENA o Genome assembly submissions

o Submitting environmental sequences
o Citing ENA data

o Rest URLs for data retrieval

o Rest URLs to search ENA

Access to ENA data is provided though the browser, through search tools, large scale file download and through the APL.

Text Search

|sodium channel

Examples: BNOOOOSS, histone Latest ENA news
02 Nov 2015: Change to Globus endpoint for public ENA
data

Advancedsearch
The Globus endpoint for public ENA data is changing from

ebi#ena to ebi#public ('ena’ subfolder).
Sequence Search
23 Sep 2015: ENA Release 125
Enter or paste a nucleotide sequence or accession number Release 125 of ENA's assembled/annotated sequences now
available

Advanced search




EMEL-EBI

Training | About us

AL\ ' \ 'sodium channel

earch & B Submit & Update About ENA Support

@ o Please subscribe to ena-announce mailing list here:listserver.ebi.ac.uk/mailman/listin... to receive alerts about ENA services.

Search results for sodium channel

Sequence

Sequence (Update) (5,877)

Sequence (Release) (55,612) Coding (Release) (6,349 results found)

Coding Download: |1 | - |[6340 | of6,340 resultsin TEXT XML FASTA
Coding (Update) (665)

Coding (Release) (6,349) Showing resuits 11 - 20 of 6,349 results

Study AAAL16202 Doryteuthis opalescens sodium channel

Study (2)

study (Sequence) (54) Mus musculus (house mouse) sodium channel 21
Mus musculus (house mouse) sodium channel 25

Mus sp. partial sodium channel

Ictalurus punctatus (channel catfish) sodium channel modifier 1
Culex pipiens pallens sodium channel

Homeo sapiens (human) sodium channel

Thrips palmi partial sodium channel

Thrips palmi sodium channel

Thrips palmi sodium channel

Prev Next Go to page:

Show more data from EMBL-EBI



Coding: AGO33659.1

Culex pipiens pallens sodium channel

View: TEXT FASTA XML

Organism Molecule type Topology Data class
Culex pipiens pallens transcribed RNA linear STD
Sequence length Sequence Version

6,132 1

Lineage

Eukaryota, Metazoa, Ecdysozoa, Arthropoda, Hexapoda, Insecta, Pterygota, Neoptera, Endopterygota, Diptera, Nematocera, Culicoidea, Culicidae,

Send Feedback &=
Download: XML FASTA TEXT

Taxonomic Division
INV

Culicinae, Culicini, Culex

Navigation Overview Source Feature(s) Sequence Publications Submission Details
Overview | Forward strand 0 bp Lot
Features  ——Forward strang———————————————— 6,195 pp———————————————————————————— -
F—:—:—:—:—:—:—:—:—:—:—:—:—:—:—:—:—:—:—:—:—:—:—:—:—:—:—:—:—:—:q
1 bp &,195 bp
Source

“Culey pipiens pallens

T e e e e e e T s e W T e s
L EnE precursor_RMA

oS S —————————————————r———————
o3 Navigation Overview Source Feature(s)

Showing first 1 - 1000 of 6132

Sequence Publications g

>ENA | AGO33659 | AGD33659.1 Culex pipiens pallems sodium channel : Location:1..1000
ATGACCGAAGACCTCGATTCGATATCTGAGGAAGAACGTAGTTTGTTCCGTCCTTTCACE
COTGAATCATTACTTGTTATTGAAGAACGCATCACAAATGAACAGGCAAAACAGCGLGAA
TTGGAAAAGAAGCGAGCCGAGGLGGAGATACGGTACGACGATGAGGACGAGGATGAAGET
CCCCAGCCGGACTCCACACTCGAGCAGGGAGTGCCGATCCCTGTTCGAATGCAGGGCAGC
TTCCCTCCGGAATTGGCCTCCACGCCTCTCGAGGATATTGACGCTTTTTACTCAAACATT
AAGACATTCGTAGTAGT TAGTAAAGGAAAGGATATTTTTCGTTTCTCCGCAACCAATGCA



Want more?

€!Ensembl

Genome Browser

Gene Expression

Variance

Cross Species Comparison



BLAST/BLAT | BioMart | Tools | Downloads | Help & Documentation | Blog | Mirrors

Search: | All species ¥ | for

e.g. BRCAZ or rat 5:62797383-63627669 or coronary heart disease

ENMCODE data in Ensembl Variant Effect Predictor
Browse a Genome
ENCODE v ’_ ¥
The Ensembl project produces genome databases for vertebrates and other eukaryotic w,ﬂf e
species, and makes this information freely available online. VA »

Popular genomes

Human Mouse 2
GRCH38.p3 ﬁ GRCM38.p4 Gene expression in different tissues Find SNPs and other variants for my gene

P i e T
GIRTATACATTC
]

CRTRAAAGTCTT

GRCz10

g
% Zebrafish EY 2P CTTCTOAATTET

v Log in to customize this list

Retrieve gene sequence Compare genes across species

All genomes e -
GEGCTTETEE00NGAEE o

m GCGCCTCTECTROGECT!

| -- Select a species — i AGEOGACAGATTTOTGA!

View full list of all Ensembl species

Other species are available in Ensembl Fre!dd and EnsemblGenomes &
Use my own data in Ensembl Learn about a disease or phenotype

Did you know...7 S, astitiy @
o "id™: "l Java, Per, Python and Ruby, och myl Try our REST AP fi : @

LPSSLSVE




Ensembl - Genome Browser

Gene-based displays
— Summary
Splice variants
Transcript comparison
Supporting evidence
Gene alleles
Sequence
L Secondary Structure
— External references
— Regulation
Comparative Genomics
|- Genomic alignments
‘L- Gene tree
‘L- Gene gainfloss tree
- Orthologues
- Paralogues
- Ensembl protein families
— Phenotype
Genetic Variation
|- Vvariant table
I Variant image
L Structural variants

Gene: Scn2b ensmuscoooooo7o3o4

Description

Location

About this gene

Transcripts

Summary @

Name

CCDS
UniProtKB
RefSeq

Ensembl version

Gene type

sodium channel, voltage-gated, type II, beta [Source:MGI Symbol;Acc:MGI: 106921 ]
Chromosome 9: 45,117.876-45,130.070 forward strand.
GRCm38:CM001002.2

This gene has 2 transcripts (splice variants), 56 orthologues, 4 paralogues and is a member of 1 Ensembl protein family

- Show transcript table

2bg (MGl Symbol)
This gene is a member of the Mouse CCDS set: CCDS4 % 7
This gene has proteins that correspond to the following Uniprot identifiers: QS6A07 &
Overlapping RefSeq Gene ID 72821 ¢ matches and has similar biotype of protein_coding

ENSMUSG00000070304.10

Known protein coding

Gene

Location

Transcript

Protein

Gene type

sodium channel,
woltage-gated, type I,
beta

ENSMUSG00000070304

ENSMUST00000170998
Exons

cDNA Seguence
ENSMUSP00000126826
Protein Variations
Known protein coding

Fm& nal data Transeript Known protein ceding
|- Gene expression Annotation method Annotation produced by the Ensembl gen: type

L Personal annotation Strand  Forward
ID History : Base 4562

L Gene history Go to Reglon in Detall for more tracks and navigation options (e.g. zooming) rh.s 25
mino

acids
4% Conrgure s page Source  Ensembl
24 Add your data
32.20 kb Forward strand
o tond e,
th Export data 45.11Mb 45.12Mb 45.13Mb
Bosps Y e e & o ]
g Scn2b-202 =
=, Share this page protein coding
=
i+ Bookmark this page Scn2b-201 >

Contigs,

= ———————— e

LT < GITl0684-201
- protein coding
45.11Mb 45.12Mb 45.13Mb

R se strand 32.20 kb

Protein Coding
B Ensembl protein coding
% merged Ensembl/Havana




Ensembl - Genome Browser

Splice variants @

20.24 kb
45.122Mb 45.124Mb 45.126Mb 45.128Mb 45.130Mb
i 0

=
45.114Mb 45.116Mb 45.118Mb 45.120Mb
Sl ——

45.132Mb
Genes

(Comprehensiv...

B —

———.—m—
Genes
(Comprehensiv...

ENSMUST00000093855,
Sen2b 201 — . .

PS50835

Immunoglobulin-ike domain
PFO7EBE

Immunoglobulin ¥-sst demain

||

PROO213
Myelin PO protein-related

PROD213

Myelin PO protein-related

PRO0213
elin PO protein-related
SMO0409

Immunoglobulin subty| ie

S5F48726
Immunoglobulin-like domain
ENSMUST0000017099
scnzb-202 — - -

PS50835
Immunoglobulin-ike domain

PFO7EBE
Immunoglobulin V-s=t domain
o=
PROOZ213
Myelin PO protein-related
PROD213
Myelin PO protein-related
[0z
PRO0213
elin PO protein-related
SM00409
Immunoglobulin suhgie

S5F48726
Immunoglobulin-ike domain

1239 kb




Even more?

VectorBase

1" & sicinformatics Res e for
Invertebrate Ve tur rH nan Pathogens

A Saccharomyces
GENOME DATABASE

WaqrmBase

A\l
maizeGDB e{; JPlasmouvb



Ensembl - Genome Browser

Gene-based displays

_ Summary Gene: para AcaApP004707

— Splice variants
Transcript comparison Description voltage-gated sodium channel [Source:VE Community Annotation;Acc:AGAPQ04707]
Supporting evidence
Sequence
External references Location Chromosome 21 2,358,158-2.431.617 forward strand.
E:g:;:ziil report About this gene This gene has 3 transcripts (splice variants}, 40 orthologues and 9 paralogues.
Pathways Transcripts
PubMed (8)

- Ontology
_ GO: malecular function Genomic alignments @
— GO: cellular component

- Comparative Genomics S
— Genomic alignments ‘ Alignment: | Anopheles coluzzii - lastz

— Gene tree

— Gene gainloss tree

— Orthologues

— Paralogues

Phenotype

- Genetic Variation View an Image of this alignment

— Variation table

— Structural variation A total of 7 alignment blocks have been found. Please select an alignment to view by selecting a Block from the Alignment column.

— Variation image

|— Gene expression 3
— Personal annotation Alignment (click to view) Length (bp) » Location on Anopheles gamblae Location on Anopheles coluzzii

10 Fiistony Block 1 17419 21 :2414259-2431677 scf_1925491148:12879-29794
L Gene history
13277 21 :2304064-2408240 scf_1925489251:1-12378

Block 2
Configure thi
5% Suofoes s pa Block 3 12410 21 :2375864-2388273 scf_1925488801:2-12424
R Add your data Block 4 11838 21 :2358098-2369935 scf_1925490034:21918-31885

Block § 3392 2L:2407946-2411337 scf_1925480032:1-3426

Synonyms VSC, kdr

Block & 2722 21:2390790-2393511 scf_19254886009:1-2722

=, Share this page Block 7 1483 2L:2374139-2375621 scf_1925490009:1-1485
:+ Bookmark this page VectorBase release 1510 - October 2015 © VectorBase




Ensembl - Genome Browser

The following terms describe the cellular_component of this entry in Gene Ontology

Chart Accession Term Evidence Annotation Source GOSlim GOSlim Terms
Accessions
GO:00015186 voltage- IEA UniProtkB/TrEMBL.QVPJHD _ANOGAR GO00055756 cellular_component
gated sodium GO0005623F cell
channel GO:00432346F protein complex
complex G0:0005886F plasma membrane

GO: cellular component

GO: molecular function

The following terms describe the molecular_function of this entry in Gene Ontology

Chart Accession Term Evidence Annotation Source GOSlim
Accessions

GO:0005248F voltage-gated IEA UniProtkB/TrEMBL:Q7PJHD ANOGAE GO0003674 6

- sodium GO:0022857 d
channel
activity

GO0:0005509F calcium ion IEA UniProtkB/TrEMBL:Q7PJHD ANOGAE GO:00036746

. binding GO:0043167 6

GOSlim Terms

molecular_function
transmembrane
transporter activity

molecular_function
ion binding



enome Browser Variation

Variations

Variation: WT5I-Ag-GVP-0.1-5NP-
20-2125054

more about WTSI-Ag-GVP-0. P-
2 154

Class SNP

Location 21.:2335054
Alleles AT

Ambiguity code W

Consequence llnlerganil:
Evidence -

Source WTSI-Ag-GVP-0.1

—_
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N [ [l LIy
(0 00 1 1
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|
Il !l
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T (14

Variation: rs5260475

more about rs526

Class sequence_alteration

Location 2L:2302667

Alleles AIGITIC

Consequence | Intronic

Source WTSI-Ag-GVP-0.1,
dbSNP

Evidence -
—

| |
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Evidence
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L
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Ensembl - Genome Browser

Transcript: para acaroo4707-Rc

Description voltage-gated sodium channel [Source:VB Community Annotation;Acc:AGAP004707]

Synonyms VSC, kdr

Location Chromosome 2L 2,358,158-2.431.617 forward strand.

About this transcript This transcript has 31 exons, is annotated with 72 domains and features, is associated with 22 variations and maps to 40 oligo probes.

Geng This transcript is a product of gene AGAP004707 (RSN ELE el 8=

Protein summary @

Protein domains for AGAP004707-PC.1

HA<ERT

AGAPODATOT-PC
Shh el =] - - ] - . =] - . - - - - =
—
P
S55F81324
-
Voltage gated sodium channel, alphg
T
Domain of unknown function DUF3451 Sodium ion transpo rt-assoc iated
- "
n transport domain
EF-hand domain
Missense variant Synonymous variant o Substitution
200 400 600 800 1000 1200 1400 1600 1800 2092
Statistics Ave. residue weight: 112.170 g/mol

Charge: -53.5

Isoelectric point: 4.7694

Molecular weight: 234,659.09 g/mol
Number of residues: 2,092 aa



UniProt 3 |

BLAST Align Retrieve/ID mapping

The mission of UniProt is to provide the scientific community with a comprehensive, high-quality and freely accessible resource of protein sequence and

functional information.
News 98

UniRef UniParc Proteomes
s lust 5 hi ; Forthcoming changes n
eq“e”:ic o Equerfr‘: - % T @3 Planned changes for UniProt
: ' (o — =
Swiss-Prot .. —
(549,832) UniProt release 2015_11
‘s . The sense of a motion | Change of the
h Manually SUppDI’TIng data

cross-references to eggNOG =
annotated and

Sl Literature citations Taxonomy Subcellular locations
5 Q UniProt release 2015_10

TrEMBL I The smell of the sea in UniProtKB | Cross-

references to WBParaSite | Removal of
{54-540-801) Cross-ref. databases Diseases Keywords | )
- the cross-references to CYGD | UniParc
i =Y - 3
Automatically R= XYX

annotated and not
reviewed.

News archive



Ensembl peptide - InterPro

Exons

Alternating exons

Alternating exons

Residue overlap splice site

EMBL-EBI

Inker

ification

About InterPro m Contact

InterPro: protein sequence analysis &
classification

InterPro provides functional analysis of proteins by classifying them into families and predicting domains
and important sites. We combine protein signatures from a number of member databases into a single
searchable resource, capitalising on their individual strengths to produce a powerful integrated database
and diagnostic tool. R

Analyse your protein sequence

| Clear Example protein sequence

Training = About us

Examples: IPROZ20405, kinase, P51587, PF02932, GO:0007 185

e
90 InterPro 54.0
.

15th October 2015

Features include
« An update to PANTHER (10.0)

= Integration of 2138 new methods
from the CATH-Gene3D (2), Pfam
(1319), SUPERFAMILY (5),
ProDom (7} and PANTHER (805)
databases.




Ensembl peptide - Interpro

Exons

Alternating exons

Alternating exons

Residue overlap splice site

None predicted.

c—————————» Domain
» Domain

@ 1PRO27359 Voltage-dependent channel, four helix bundle domain

» G3DSA:1.20.12...

@ 1PRO0OS821 Ion transport domain

» PFD0520 (10n_trans)

[ IPRO24583 Voltage-gated Na+ ion channel, cytoplasmic domain

C—————————————» PF11933 (Na_trans_c..}

Unintegrated signatures

no IPR

[ ] @ [ ] [: i 3» CYTOPLASMIC_D... (c...)
» Coil
» NON_CYTOPLASM... (n...}

[ > » PTHR10037 (vOLTAGE-..)
= ] » PTHR10037:5F185 (s0..)
[ ] aEmm——— » S5FB1324 (voltage-g...)

» TMhelix
» TRANSMEMBRANE (Tran__ )

Biological Process

& GO:0006811 ion transport
1 GO:0055085 transmembrane transport

Molecular Function
05216 ion channel activity
Cellular Component

&

16020 membrane




Ensembl - Genome Browser

Pfam 3D 594 Domain of unknown function
DUF3431

PROSITE profiles 869 EF-hand domain

Pfam - 409 lon transport domain

Pfam lon transport domain

Pfam 5 lon transport domain

Pfam 8 lon transport domain

Pfam 1265 Sodium ion transport-associated

Prints 8 Voltage gated sodium channel, PROO1 70
alpha subunit

Prints Voltage gated sodium channel, PROO1 70
alpha subunit

PANTHER il Voltage gated sodium channel, SF193 6 i [Display all genes with this domain]
alpha-4 subunit

PANTHER 47 49 Voltage gated sodium channel, H i 193 & 'R ay all genes with ain]
alpha-4 subunit




PredictProtein Open

Help Tutorials | Sample Output

& feedback

[

http://ppopen.informatik.tu-muenchen.de/visual results?req id=$1$04o0xht0J$DayLijzkgNhOOVVixuHtRO#



http://ppopen.informatik.tu-muenchen.de/visual_results?req_id=$1$04oxht0J$DgyLijzkqNhOOVVtxuHtR0#
http://ppopen.informatik.tu-muenchen.de/visual_results?req_id=$1$04oxht0J$DgyLijzkqNhOOVVtxuHtR0#

PredictProtein Open

Dashboard

Molecular Function Ontology

E ANNO

GOoID GO Term

Reliability (%) % GoID # GO Term % Reliability (%) ¢ &

Secondary Structure and Solvent
Accessibility

1 GO:0022838 substrate-specific channel activity 54 7 1 GO:0006811 ion transport 57 7

GO:0022857 transmembrane transporter activity 7 GO:00446 single-organism process 7

Transmembrane Helices

3 G0:0022803

passive fransmembrane fransporter activity 54 I 3 GO:0044TES single-organism transport a7 "

Protein Disorder and Flexibility

GO0:0005215 GO:0006810

transporter activity transport

Disulphide Bridges

GO:0005216 ion channel activity GO:0051234 establishment of localization

GO:00228%1 substrate-specific ransmembrane transporter activity GO:00511 localization

GO0:0022892

substrate-specific transporter activity 0030001 metal ion transport

GO:0015075 ion transmembrane transporter activity 54 ¥ 8 GO:0006812 cation transport 42 |

GO:0015267 channel activity GO:0015672 monovalent inorganic cation transport

GO:0022832

voltage-gated channel activity 0006814 sodium ion transport

Subcellular Localization

H) a4y |18 WM 10T CORCYRE T (VRIS 4

Binding Sites

Cellular Component Ontology

GOID GO Term

Reliability (%) %

GO-0016020 membrane

GO:0005888 plasma membrane

Site Tutorial GO0044464 cell part

GO:0005623 cell

GO:0071944 cell periphery

GO:0034708 sodium channel complex
ion channel complex
cation channel complex

transmembrane transporter complex

membrane part



PredictProtein Open

Dashboard
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Gene Ontology and KEGG

DAVID Bioinformatics Resources 6.7

National Institute of Allergy and Infectious Diseases (NIAI ,_kEGG Search_ Help

Home | Start Analysis Shortcut to DAVID Tools Technical Center Downloads & APIs Term of Service Why DAVID? About Us = Japanese

Shortcut to DAVID Tools KEGG Home KEGG: Kyoto Encyclopedia of Genes and Genomes

)= Functional Annotation

Gen: s, functional

annotatios & KEGG pathway
ase association, homalogue

literature match and more

e a rapid means to red|
ionally related

high throughput techn

= Gene ID Conversion

rt list of gene ID/ t
most comprehensive gene
& ambiguaus
also be determined

Recommending: A paper published in Nature Protocols describes step-by-step procedure to use DAVID!

Welcome to DAVID 6.7

2003 - 2015

The Database for Annotation, Visualization and
Integrated Discovery (DAVID ) v6.7 is an update to the
sixth version of our original web-a ble programs.
DAVID now provides a comprehensive set of functional
annotation tools for investigators to understand biological
meaning behind large list of genes. For any given gene
list, DAVID tools are able to:

& Identify enriched biological themes, particularly GO
terms
® Discover enriched functional-related gene groups
& Cluster redundant annotation terms
& Visualize genes on BioCarta & KEGG pathway
maps
® Display related many-genes-to-many-terms on 2-D
View,
Search for other functionally related genes not in the
lis
List interacting proteins
Explore gene names in batch
Link gene-disease associations
Highlight protein functional domains and motifs
Redirect to related literatures
Convert gene identifiers from one type to another.
And more

Screen Shot 1

Screen Shot 2 Screen Shot 3

Sesich
What's Important in DAVID?

Current (v 6.7) release note
New requirement to cite DAVID

Enhanced calculating speed
Statisties of DAVID

DAVID Bioinformatic Resources Citations

E_IllIIII|||

2004 5 2006 7 2008 9 2010 11 2012 13 2014

= > 17.000 Citations

= Daily Usage: ~1200 gene lists/sublists from
~400 unique rescarchers.

= Total Usage: ~800,000 gene lists/sublists
from >5,000 research institutes world-wide

Release notes
Current statistics
Plea from KEGG

KEGG Database
KEGG overview
Searching KEGG
KEGG mapping
Color codes

KEGG Objects
Pathway maps
Brite hierarchies

KEGG Software
KegTools
KEGG AP1
KGML

KEGG FTP
Subscription

GenomeNet

DBGET/LinkDB

Feedback

Kanehisa Labs

KEGG is a database resource for understanding high-level functions and utilities
of the biological system, such as the cell, the organism and the ecosystem, from
molecular-level information, especially large-scale molecular datasets generated
by genome sequencing and other high-throughput experimental technologies
(See Release notes for new and updated features).

New article - KEGG as a reference resource for gene and protein annotation

& Main entry point to the KEGG web service

KEGG2

KEGG Table of Contents Update notes

&' Data-oriented entry points

KEGG PATHWAY
KEGG BRITE
KEGG MODULE

KEGG ORTHOLOGY

KEGG GENOME
KEGG GENES

KEGG COMPOUND

KEGG REACTION
KEGG DISEASE
KEGG DRUG
KEGG MEDICUS

KEGG pathway maps [Pathway list]

BRITE functional hierarchies [Brite list]
KEGG modules [Module list | Statistics]
Ortholog groups [KO system | Annotation]
Genomes [KEGG organisms]

Genes and proteins [Release history]
Small molecules [Compound classification]
Biochemical reactions [Reaction modules]
Human diseases [Cancer | Pathogen]
Drugs [ATC drug classification]

Health information resource [Drug labels search]

&' Organism-specific entry points

KEGG Organisms

& Analysis tools
KEGG Mapper
KEGG Atlas
BlastKOALA
GhostKOALA
BLAST/FASTA
SIMCOMP

Enter org code(s) | Go | hsa hsaeco

KEGG PATHWAY/BRITE/MODULE mapping tools
Navigation tool to explore KEGG global maps
Genome annotation and KEGG mapping
Metagenome annotation and KEGG mapping
Sequence similarity search

Chemical structure similarity search




Galaxy Server @ IMBB

NGS experiment analysis
Flexible workflow designing
Genome annotation

RNA structure prediction

Very active community

70+ public servers available



Chipster Analysis Platform @ IMBB

Next Generation Sequencing Microarrays & Proteomics
Genome browser Normalization
Alignment Filtering
Variants Plots (Venn, scattered, idiograms etc.)
RNA-seq: Assembly & differential expression Clustering

ChIP-seq: Peak detection motif scanning Pathway analysis (GO, KEGG, PFAM)



Chipster Analysis Pl

[ Restore
1

oM 800K 820

Hierarchical

expression

atform

| Expression profile 5
Expression profile for two-sample tsv

i 5
PDHAZ (GI_38402354.5)
PARKT (GI_34222306-5)
PPPICE (GI_4506006.)
CAGor2 (G1_19923180-4)
SIAE (G1_23111040-4)
CLGM (G_4752002-5)
PChiA (3 34878901-5)

EIF3E (¢1_4503520-5)

TTC25 (G1_13800232-5) &

DYHCAHT (G1_33350031-5)
HINTA (31_20126242.5)
RELZAD1 (G1_18491027-5)
CAB30 (1_13745179-5)
CiSord2 (GI_27504068- 1)
DBl (G]_29475624-5)
SOD2 (Z_10835186-5)
CALME (31_204286533)
HNEHP i (G111 81 15340
SPAAT (GI_18718772.5)
TEK1 (31_19743210-5)
REHF19A (G1_35402781-
RPST (GF_‘IWﬁDB-SjN
EEF1A1 (G1_254534840-5)
RPSE (G_17152042.5)
RPLTA (Fl_12390548-5)
Clom182 (B1_21380452.5)

PRI R A e g

O Maximise

T Detach
Selected |

17 Genes selected
MNA (Hs.498865-5)
MA (Hs441140-5)
NA (hmm26622-5)
NA (He.486382-5)
HMRNPU (GL 14141
MA (Hs.466248-5)
LOC201651 (G 204
NA (H5.269195-5)
MA (Hs.522558-5)
GLYATLI (GI_31543:
NA (hmm24919-5)
GRM3 (G1_4504138-
LEP (G 4557714-5)
NA (Hs.441647-5)
SLCOS5AL (Hs35159
NA (hmm30713-5)
MA (G1 37541994-5)

Creat




ENA - http://www.ebi.ac.uk/ena

Thank you :-)

InterPro - http://www.ebi.ac.uk/interpro

b | o) | nfo @ | m b b . fO rth . g I Predict Protein - http://ppopen.informatik.tu-muenchen.de



http://www.ebi.ac.uk/ena
http://www.ensembl.org
http://www.ebi.ac.uk/interpro
http://ppopen.informatik.tu-muenchen.de

