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Overview

- [Evaluating genes and transcripts
— Ensembl gene set

— Comparison with manual curation
« Comparative proteomics

— Orthologues prediction

— Protein clustering into families
« Comparative genomics

— Genome-wide DNA alignments

— Conserved synteny blocks

— Multi-species view
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Export Data

[e.g. ENSGD0000139618, BRCAZ|

Ensembl Gene Report

Gene

JAGT tHuGo Dy

Ensembl Gene ID

ENSGO0000101384

Genomic Location

View gene in g ic | ion: 10566334 - 10802636 bp (10.6 Mb) on chromosome 20
This yene is located in sequence: ALO35456 26.1.125952

Description

JAGGED 1 PRECURSOR (JAGGED1) (HI). [Source: SWwiSSPROT (FFE5043

Prediction Method

Genes were annatated by the Ensembl automatic analysis pipeline using either a Genevvise maodel
ram a humanvertebrate protein, a set of aligned human cDNAs followed by GenomeWise for ORF
prediction or from Genscan exons supported by protein, cDNA and EST evidence. GeneWise models
are further combined with available aligned cDMAs to annotate UTRs

Predicted
Transcripts

10 JAGT
(ENSTOOO000254958)

- [Wigw transeript info] [Wiew exon info] [Wiew protein infa]

58,540 Kb
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Ensembl gene set

Place all available species-specific
proteins to make transcripts

Place similar proteins to make
transcripts

» Use mMRNA data to add UTRs
Build genes using cDNA evidence

Combine annotations to make genes
with alternative transcripts
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Gene build is massively
protein based

‘DNA-DNA alignments don’t give us
translatable genes

*Essential to align at the protein level allowing
for frameshifts and splice sites

Genewise (Ewan Birney)
— Protein — genomic alignment
— Has splice site model
— Penalizes stop codons
— Allows for frameshifts
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Automatic Gene Annotation

human proteins other proteins cDNAs
Pmatch
Blastx Exonerate

add UTRs

ClusterMerge

Merge

GenomeWise

Genes

.......
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Genes from known proteins

Human protein sequences
SwissProt/TrEMBL/RefSeq

|

pmatch v. assembly

|

blastx

|

genewise
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Add UTRs using mapped mRNAs

./\./\ protein - Genewise - phases, ho UTRs
BB cDNA - Exonerate - no phases, UTRs
-
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T NE- B T Translateable transcript with UTRs



Full Human Build

NCBI 33 build

Ensembl genes: 24,261
Ensembl transcripts: 32,997
Ensembl exons: 226,669

Input: 48,176 proteins; 86,918 cDNAs

Transcripts made from:
— Human proteins with (without) UTRs
— Non-human proteins with (without) UTRs
— cDNA alignment only
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Comparison to manual annotation

Genes Sensitivity
~90% of manual genes are in e!
Specificity
~75% of e! genes are in the manual sets

Exon bps Sensitivity
~70% of manual bps are in e! exons
(90% of coding bps)
Specificity
~80% of e! bps are in manual exons

Alternative transcripts per gene
manual 3 el 1.3

Figures are for the gene build on NCBI 33 (human) and manual annotation for
chromosomes 6, 14 & 20
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Manual curation
(human, mouse, zebrafish)

Manual annotation of finished clones/chromosomes

Vega database (vega.sanger.ac.uk) at Sanger
— Uses ensembl schema database and web display

Currently has human 6, 13, 20, 22 from Sanger and
14 from Genoscope, 7 from University of
Washington

Other groups will also contribute to Vega

Displayed in Ensembl when available
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[ Finaed genomic sequance 13 analysed on a clone by clons basis using 4 combnation of simisny
liaarches against DHA and prodein databases a5 well 35 3 series of ab intio gane pradictions (GENSCAN,

) GENEWISE). Gane strttures are annotaled on the basis of human mnerpretation of the combingd supporive
(Curation IMethod svsence gensrated duing sequence analysis. In parallel, expanmental methods are being applied 1o extend
incamplate gon structures and discaver niw gones, The latter i infiated by comparative analysis of The
finished sequence with verebrate dulasels such as the Riken mouse cONAs, mouse whole-gencme shotgun
lax1a 3nd GonescopeTeiraodon Econs

{1 lagom = e transcrg wdg| [t exon sdo] (Wi protein infg]
]
2 G100 D tramsript ] [y nan infa] [Mo tramsiation] |
(9T THUNTOO02000085-4)
(Curated ] |
[Transcripts st

|El|)0l"l Data Export gene data in EMBL. GonBank or FASTA

Transcripts/Translation Summary

UAG1-001 TTHUMIDOUZOO0CESS  Exoms: 25 Tramscript length: S5 bp - Translation langth:

[ exon whoermslion]  [Wisw prolewn wformaton|




ExonView

B DR e fpen fek i

€! "™ Human gpnvies
SR - vl a5 B A A 4

rea[m A (IR ey APRMSE OSLL penini]

Ensembl Exon Repont
[rranscript i

| TR T —

[Ensembi Gene P el
- t i Wi o chomncrms 16
ocation This Wanmaript I Iocated in cegenan. 105 =
- | WTCABSOCIATED I FRGER VE BDHIG TRANGLRIFTIN ALTOR)
Description WP 1) [FS7) (OFRF) [Saucs
[Expor Data [T

Exon information

W i e OhiSbasd St fnd Lemgs

& apman

y N T

bane 13
5 EmsSceeAR

O

s i

T ot

bases st pod of en o i o, sogormn

A 5 T kg o Vowoiy s eence ™[RR

Doy [

gy [

Supporting evidence
L T e pre———

Dare ! D030 12888 e st Sexoootung

alfix

(m

Evidence used to
build the transcript

links to
Exonview

:: The Wellcome Trust
~ Sanger Institute

GeneView

—
&! " Human caerien

B P omem b Mufibe & BLALT & D08 & fmbed 4 BmetOal 5 femsiud 4 Ssusebesn & D 4

Frd[Gene =] GRS I fe.q. CNSCONMN1IGN. BACAT)

Ensembl Gene Repon

A

| T T pe—

Gene name &
description

Genomic Location |

RETOR) PURT)

ecdel i &
- iy DFRF predichion & bam
¥ prote, CCMGk ard EST madene. GeseWise madeis are huther combned wih

<+— Alternative

Entarmtl sufamite analy

it transcripts
Links to putative
[t orthologues

L0000 | 603 (OO VRS
ST, S FHCEN WAT) FURME B0 TRANGCRETION FACTOR U §

Export Data

Transcripts/Translation Sum:

im\z ."3:'::.‘.& ENSTOO0N02 078 1 Tramcaipt long 1234 t l--v-“n!l-— Transcript name
[ angirgt wiormalien]  [diew sncn wfermatien] [ proten rdesalion|
This Lnsambl entry coiresgands to the follswing £atabase (demten:
Affyma Micrasray U1X): 8 HGANIIA DN 5 s
Affymx Micraariay U5 e HO-LBEATISE] M HOABEAD ITR 10 HO- Ma in to
Similarity Matches | 148 R el M ) S ) pp g
MAL
<4 external databases
6o
ierPro B
G COOEOUGRATS - MTC ABSOCIATED TG FINGER MAD FURTME BIOTG TRANGCRRRTION FAL TC8
FEptaREE Ry "?n‘(lulr certums 3 Eriembl gee mamteris)
Lxan strecture
[Transcript ‘ = 1
]
= = P
Frouite | - P —
[Protein Structure o =

Low complexity
e

Beate Lant T W W [ I N )




~ The Wellcome Trust
< o .
=~ Sanger Institute

Evidence tracks in ContigView
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. sapiens (Human) 3Gb*
. troglodytes (Common chimpanzee) *

. mulatta (Rhesus macaque)

. musculus (House mouse) 2.6G
. horvegicus (Norway rat) 2.6Gb

. familiaris (Domestic dog) <

. catus (Domestic cat)

. caballus (Horse)

. scrofa (Domestic pig)

. taurus (Domestic cattle)
. aries (Domestic sheep)

. gallus (Domestic fowl) 1.2Gb*
. laevis (African clawed frog) 3.1Gb
. tropicalis (Tropical clawed frog) 1.7Gb_

. rerio (Zebrafish) 1.7Gb *
. latipes (Japanese medaka) 800Mb

. nigroviridis (Water fresh pufferfish) 400Mb

. rubripes (Tiger pufferfish) 400Mb *

. savignyi (sea squirt) 180Mb <

. intestinalis (sea squirt) 180Mb

. aegypti (yellow fever mosquito)

. gambiae (African malaria mosquito) 230Mb *

. melanogaster (fruitfly) 125Mb *

. elegans (nematode) 100Mb **
. briggsae (nematode) 100Mb

Million years

Red : whole genome assembly available (also Honey bee) * 11 species currently in Ensembl
Green : whole genome assembly due in the next 2 years
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Overview

- Evaluating genes and transcripts
— Ensembl gene set

— Comparison with manual curation
 Comparative proteomics

— Orthologues prediction

— Protein clustering into families
« Comparative genomics

— Genome-wide DNA alignments

— Conserved synteny blocks

— Multi-species view
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Orthologues prediction

* Find orthologous genes by comparing the protein sets of two
species (only the longest peptide considered).

* blastp+sw all versus all (on a paired species basis)
» Best Reciprocal Hit as putative orthologues (named “BRH”)

Mouse Human

\
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RHS, Orphans and Others

Based on BRH genomic coordinates in both species compared
and gene order conservation, we identify additional orthologues

or RHS for Reciprocal Hit supported by Synteny.
BRH RHS

. Human

— s

Others Orphan

- —T I -
Matches to some
other chromosome

Mouse

'::q:ﬁ"
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Human Genome Browser {(GeneYiew) - Microsoft Internet Explorer o [m[ o3} = b dan 5‘_1; er ] nstitute
J Eile Edit Yiew Favorites Tools  Help ﬁ .

Ensembl 2 The Wellcome Trust =

e! H uman geneview = Sanger Institute EBI

Home ™ Human & WhatsHew & BLAST & SSAHA & EnsMatt & ExportData & Dewnload & Disesze Browser & Does &

Find [Gene | [e.g. ENSGOOODD139618, BRCAZ]

Ensembl Gene Report

Gene CFTR Husa 10y A Mouse Genome Browser {GeneYiew) - Microsoft Internet Explorer -1of x|

| Fle Edt view Favortes Took Help

Ensembl Gene ID

ENSGO0000001626

MGSC Z The Wellcome Trust =
- - - - e’ MOUSE GeneView > Sanger Institute &I
Genomic Location View gene in genomic location: . = . |

This gene is located in sequence| Home * Moue & WhatsHew & BLAST & S5AMA & Ensat & ExportDatz & Download &

fe-y. ENSMUSGO00000Z5388, Mip]

Description CYSTIC FIEROSHS TRaNwEvER| Pt [Bene =]
CHLORIDE CHANNEL). [Souce: siis

Genes were annotated by the Ense Ensembl Gene Repon

Prediction Method humandvertebrate protein, a set of alig

Genscan exons suppotted by protein | (GEME Cftr pamersymool 123
available aligned cDMAs to annotate | —oi x|
I Vi transs Ensembl Gene ID |\ cvisconoonos1301 Ele Edt ‘ew Favorites Iook Help
(ENS TOO000003084) Ensembl &= The Wellcome Trusk =
i i View gene in genomic locatior S . <o .
Genomic Location | o e e in soquen e,’ Human syusenyview = Sanger Institute ﬁm
P d_ t d Home ™ Human 4 WhatsMew 4 BLAST & SSAHA 4 Enstat & ExportData & Download & Disesse Browser 4 Dots &
redicte i CYSTIC FIBROSIS TRANSMEME
1ttt
TR = Description CHLORIDE CHANNEL) (3o | Find [A1 B [e-g. APDUNE, BHIGT?, cancer]
B T ——
-
I — icti
— | Prediction Method Dlrahvfegu“';;i;rﬁn':ﬁ‘;ﬁ by the & oo sapiens chromosone 7 Human Chromosome 7
| —
e Jump to chromosome |7 =
10 L - [iewt Jump to mapwiew for chromosome statistics.
(ENSMUSTO0000045 706 S0H
These geneis) have been identifi 2 Homology Matches
Mus muscuius (I:E\Dlss.nhgl;ggsﬂlg Predicted o = C?;ﬁo_ﬁ\piens Genes lcw:s_muscurus Homologues
~ = i
Homology crtorpe crant| | Transcripts G o JL (115,60 by 7 (che 618,13 )
Rattus norvegicus ENSRNOGOOC mw
Matches 9 = ENSGO0000135273
CYSTIC FIBROSIS e . GRED ME)
CHLORIDE CHANE by
. ] , g Corthp?
qu rubripes SINFREUGO000 \ Y, LoeH
MULTIBRUG RES) ™ ) CORTBP? ENSwuS Gogoatutors
These gene(s) have been ident 401 115 83 Wb > cheB 1837 MB)
. L) (chr 6 - 18.37 Mb]
Export Data ) Homo sapiens ENSG00000 o o onn et ENSMUSG00D00041280
Export gene data in EMBL, GenBar CYSTIC FIBROS i (chrB 1836 Mb)
CHLORDECHe | |, |l
/ Rattus norvegicus ENSRNOGD H %Mb
CYSTIC FIBROS 1000 ( )
Homology T ) Lo son LSM8_HUMAN
Matches Rattus nowegicus ENSRNOGD (11530 Mb)
_ LULiEAERE ANKRD? . 49305321 20Rik
Rattus norvegicys ENSRNOGD 12m (116.34 Mh) (chr 6 1880 Mh)
1o0m
) cmeRoTEN THE?_HUMAN ., ENSMUSGO0D00029669
. . Fuge ubripes SINCRUGID e (L1B.91 M) {chr 6 - 21.71 Mk)
Links to putative e g
(119,07 bb) (chr & - 21.89 htb)
= Export Data Export gene data in EMBL, GenB| | **™ ENSMUSGO0000041212
Ort (o) og ues in L N _024913 . fchrB 2218 Wby
X I (11911 b} ENSMUSGO0000041223
= (chr & - 21 93 hth)
other species wnrts . Vinste
119.44 Mb (chr & - 22 24 Wh)
ENSGO0000106041 . Qv
(119,47 1b) (chr 6 - 22,26 hib)
ENSGO0000178119 —
(11952 1)
ENSGO0000178112
(11956 M)
PTPRZ1 . Pz
(11999 Mb) (chr 6 - 22,89 hib)
Ptprz
(chr & - 22,89 hib)
Q99LNE =l
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For each orthologous gene pair

 We store
— %identity, %positivity, %coverage, alignment,
type (BRH, RHS), dN, dS
« Using the compara perl API (soon from the
web site)
— Protein or cDNA alignment
— 4D, 2D sites can also be easily retrieved

« On going developments
— Build clusters of orthologues
— Multiple alignments and phylogenies
— Consider all isoforms for each gene

— Include information on orphans and non-
BRH/non-RHS pairs as well as provide the full
blastp results
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Protein clustering into families

* Cluster proteins from different
organisms that may share the same
function

« Obtain some for ‘novel’ genes/proteins

 Locate family members over the whole
genome

« Identify possible orthologues and
paralogues in other species
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Dataset used and comparisons

« Half a million proteins clustered:
— All Ensembl proteins from all species in Ensembl
« 233,000 predicted proteins

— All metazoan (animal) proteins in
SWISSPROT/SPTrEMBL

* 40,000 SWISSPROT
« 230,000 SPTREMBL

- Blastp all versus all, then clustering with MCL
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Clustering with MCL

MCL for Markov CLustering algorithm, based on flow
simulation in graphs (http://micans.org/mcl/)

Keeps into the same graph/cluster only very well inter-
connected nodes/protein

%}’@- o, 8 G

Allows rapid and accurate detection of protein
families on large-scale.

Automatic description and clustalw multiple
alignment applied on each cluster
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Automatic description and scoring

Mo EWISEPEOT Mo EWISEPEOT "Ambignon"
deschiptich ava lable desciiplioh available scole O
it O entry if Oently if scolecd
S0 enilies 48 enliies +104E
SWISSPROT —— M= SWISSPROT — 3= SWISSPROT —M=SWISSPROT—derlved
ehilies ehllies cohsehsus description™
deschi ptich scole 98
ahd scole
. Longest
Description C
cleaning omrman
Swing
SPTREWEBL
cohse hss "SPTREMBL—derlved —
EPTREMEL 180 entnes EPTREMEL 52 enlnes descii plich 4352 description”
ehlbes — = ehllies —————— 3w ahdscole ©— e scole 87
it O entry if Oently if scolesdd
Mo SFTREMEL Mo SETREMBL "Ambignons" Prolily of SWISEPR OT—delived
descliptioh available descliptioh available scoie O descliptich ovel 1the ohe flom SPTREWMBL
if both he SWISSPROT and SPTREMEL
detived descriptich,
the fami |y descliplich is
"Unknown™

with score O
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For each cluster

 We store
— Description and score
— Multiple alignment

* Future extensions
— Improving descriptions
— Multiple alignment assessment
 t-coffee
* Protein domain information consistency
— Build phylogeny on each cluster
* Using the multiple alignment
* Using dS values (mainly inside mammals)

* ldentify intral/inter-species
orthologue/paralogues
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Find [ Peptide =] [EmsFuoo03z4422

Ensembl Protein Report

Protein ZYX tuea

Ensembl Peptide ID | pycpoogopazaszz

This protein is a pro

Ensembl Gene [iew transcript inf

Description TYRN (ZYNN D). e

Genes were anhota
rom a human/vertebr
prediction or from Ge
are further combined

This Ensembl entr

Affymx Microarray

Affymx Microarray

EMBL:

Prediction Method

HUGO:
LocusLink:
MiIm:
Protein ID:

[Similarity Matches

RefSeq:
SWISSPROT:
SpTrEMBL:

The following GO
GO:0004872 [rece
GO:0005489  [elec
GO:0005687  [inter
GO:000E118 [elec
GO:0007155  [cell
GO.0007165  [sign
GO:0007267  [cell-

GO

IPRO00345 Cytochr
IPROODGSA Proline-
IPROO1781 Zn-bindi

InterPro

Human proseinview
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2 Human Genome Browser {Family¥iew) - Microsoft Internet Explorer
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JRI=|

| Ble Edt tiew Favorites Tools el

’ Ensembl
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Homse ® Human

Human FamiiyView

& inhatsHew & BLAST & SSAHA & EnsMat & ExportDats & Downlos

Find [Family =] [EnsFooooongeiz [e.g. ENSFO0D00M

Ensembl Protein Family ENSF00000000612 membel

Consensus Annotation: ZYXIN.
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[ = |
B
14 ENSGO000012947 4
19 ENSGO0000142279
X ENSGO0000165459

Other peptides in this family

SWISSPROT
The annotation confidence score of this family is 100 TRIE_HUMAN ZYX_CHICK LYX_HUMAN ZYX_MOUSE
Protein families generated by TRIBE-MCL: Enright A.., Van Dongen 5. and Ouzounis C.A. (2002)"An efficiel
protein families” Nucl. Acids. Res. 30, 1575-1584.
SPTREMBL
Pa7472 QBSZRI [REEINE] [REETE] CECINT CBUFDE
Q17099 QBTOFS QIEIF1 Q9BUES QBNEFS QIUGP4
025593 QawWuP2 Q9ETO0 Q9BUSD Q90KDE QBWYTT
Q28617 Qa1xca Q99135 CEEXP3 CEU3F4 [EEFARE)
QBMFXS Q93052 [RE=EE] il CECYYES CEUIFS

1 Z 3 ¢ a9
13 14 15 16 17

The following Ensembl genes contain peptides in family ENSFO0000000612

Export a list of genes santaining this famiky

FEBE

18 19 20 Z1

ENSFO0000000612
This cluster contail

Profile
Prosite

Protein Family

Dump this family az FASTA
Pleass click on the gene identifier o go to a graphical gens view

Chr. Ensembl Gene
1 ENSGO0000162456
3 ENESG00000145012

Description

LIt DOMAIN CONTAINING PREFERRED TRANSLOCATION Py
DOMAIN-CONTAINING PREFERRED TRANSLOCATION PARTI
PREFERRED-PARTMER GENE. [Source:RefSequice: NM_DDSS:
LIM DOMAINS CONTAINING 1. [Source:RefSeq;AocNM_0142¢

g ENSGO0000144791
7 ENSGO0000153340
7 ENSGO0000087077

ZYRIN ZYXIN 2), [Source: SWISSPROT:Acc:015042]

THYROID RECEFTOR INTERACTING FROTEIN 6 (TRIFG) (OF
(ZrXIN RELATED PROTEIN 1) ZRP-1). [Source: SwISSPROT:

Link to
FamilyView

EnsEMBL Fugu rubripes peptides
SINFRUPODDO0155385
SINFRUPO0000155386

SINFRUPOOOO01S6057
SINFRUPD0000156658

SINFRUPNOONOT33750
SINFRUPDO000153672

EnsEMBL Caerorhabditis elegans peptides

F42G4 3a F42G4.3h
EnsEMBL Raitus norvegicus peptides
ENSRENOPO0000002529 ENSENOPO0000006529 ENSEMNOPD0000017753
ENSRNOPOODO0O00Z26S2 ENSRMNOPOODOO015836 ENSRNOPO000002355
ENSRNOPO0D0000E55 ENSRNOPO0D00017558
EnsEMBL Mus musculus peptides
EMEMUSPO0000006381 ENSMUSPO0000026269 ENSMUSPO0000036806
ENSMUSPO0000022785 ENSMUSPO0000031830 ENSWUSPO0000047 623
ENSMUSPO0000024119 ENSMUSPO0000036304
EnsEMBL Caenorhabditis briggsae peptides
ENSCERPOOO0000G153
EnsEMBL Anopheles gambiae peptides
EMNSANGPO0000011033 ENSAMGPOOO0001 1651
EnsEMBL Drosophila melanogaster peptides
pp-CT30937 CG32018-PA CG32018-PD
C532018-PF CGI2016-PB CGI201E-PG

CG32018-PC CG3201E-PE

Date : 2003-03-18 13:33:00 Help Desk / Suggestions
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Addition of protein domain
information

* Introduction of protein domain

— Help for internal data QC by checking
consistancy between orthologues, protein
clusters and domains information.

— Provide this kind of cross-check data to the
user
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Overview

- Evaluating genes and transcripts
— Ensembl gene set

— Comparison with manual curation
« Comparative proteomics

— Orthologues prediction

— Protein clustering into families
« Comparative genomics

— Genome-wide DNA alignments

— Conserved synteny blocks

— Multi-species view
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Aligning genomes, why?

How genomes of the species considered have been
rearranged since their divergence by speciation.

Define syntenic regions, long regions of DNA sequences
were order and orientation of functional elements are
highly conserved

Finding conserved non coding regions
— Good guides to find and test putative regulatory
regions
What is missing in one species, present only in another?

Differences between closely related species
(human/chimpanzee, human/macaque), may help
understanding the speciation mechanisms
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Basic concepts (1)

s g

Ancestor sequence

Speciation eyent

s G = s g
mutations
| | I— |
selectio:/.l_l_l_l.l_l_l.l_l_l_l.l.l_l.
alignment 0 Mutation

BN Regulatory region

. s G [ Exon
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Basic concepts (2)

Functional sequences (coding exons, regulatory regions)
are generally highly conserved

Conserved sequences can be functionnaly important

Conservation === Function

Comparing DNA sequences from different species can help
to find biological functions
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Using a local aligner

* Local alighment

— Find all highly similar regions over 2 sequences

* Find the orthologous as well as all the paralogous
sequences

— Separated by segments without alignment

— Can handle rearranged sequences

— Need post- filtering to limit too much overlapping
alignments
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Local alignment

inversion duplication
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Aligning large genomic sequences

* Independent from protein/gene predictions

* lIssues
— Heavy process
— Computes run only by few dedicated
groups
— Scalability (more and more species
available)

— Time constraint

* As the « true » alignment is not known, then
difficult to measure the alignment accuracy
and apply the right method
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Trying to avoid
the all versus all comparison

* Phusion shotgun assembler-gapped
BLASTN combinaison

(Jim Mullikin and Zemin Ning, Sanger
Institute)

=
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R
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Phusion - gapped BLASTN

.Phusion clustering.

Q0000000000000
| I1600£ clustfrsc ntalning no|more than fo frafmentf |

gapped BLASTN
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Phusion - gapped BLASTN

» Fast but speed comes at a cost
* Only 22% of human genome coverage

* Good enough for generating orthologous links between
the 2 species aligned, so that can be used either
- in the web site for moving from one species to another
- calculate synteny regions

* Not good enough for serious genome-wide post-analysis
because not comprehensive enough
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All vs all approach, key features of
BLASTZ (collaboration with UCSC)

- Can handle large sequences

* Used 2-weighted spaced seeding strategy
1110100110010101111 (120f19)

 Makes distinction between repeat and
non-repeat sequences (soft masking)

 Dynamic masking

 Try aligning inside repeats

* One iterative step with lower threshold
to expand alignments
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How Blastz was used

* 10Mb Human fragments (3000)
* 30Mb Mouse fragments (100)
 Lineage-specific repeats removed

* 48 hours on 1024 CPUs
* Generates 9Gb of ouput

* When filtered for Best hit on Human genome,
it is reduced to 2.5Gb
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Blastz human genome coverage

* 40% of the human genome is covered by an
alignment of mouse sequences

* By rescoring the alignment over a “tight” matrix
that is very stringent and look for high conservation
(>70% identity), the coverage goes down to 6%

=

L]
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Genome alignment summary

« “cons” track
* blastz from UCSC : human/mouse, human/rat, mouse/rat,
human/chimpanzee, human/chicken
» phusion-blastn : elegans/briggsae

* “high cons” track
Obtained by rescoring the raw alignments over
a “tight” matrix

* “trans BLAT ” track

 translated BLAT : human/fugu, human/zebrafish, human/chicken,
drosophila/anopheles, drosophila/honey bee,
anopheles/honey bee, elegans/briggsae
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DNA/DNA matches web display

Features ¥ DAS Sources ¥ Repeats w7 Decorations v Exportw  Jump tow  Image size ¥ Help
A0 8BS 000 A0 70000 40,672 000 0673000 F0 TR D00

Length - 10,00 Kb -
g R high cohs
g Bn cons
g Mm high conz
[ Mm cons

- 1R TR R L -
Enzemhl trans. TUEE 1 Dot-plot x

miaccontizs) [ S
Jump to Mus musculus

Enzembl trans. NOVEL

40 BES 000 F0-E70-000 F0 672000 F0-673 000 40 BTE 000

Gene ].E'EE'I"IIﬂ B ENSEAGL FPREDICTED GEWES (KWOWNW! s EMSEMEL FREDICTED GEWES CMWOUELY s EHSEAEL FPEEUDOGEHES
There are currently 54 tracks switched of fr uze the menuz abouve the ivaae o turn these ona
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Defining large syntenic regions

genome alignments are refined into large syntenic
regions.

Alignments are clustered together when the relative
distance between them is less than 100kb and order
and orientation are consistent.

Any clusters less than 100kb are discarded.
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Synteny web display

- o et oo | - 347 syntenic regions
_ | Coverage

N : — 87.5% human

o = — 92.4% mouse

- / ...| * Sizerange

50:1?’1 . Chi 2 . human

oo — [104.4Kb - 57.3Mb]
! f — mouse

§ = ~ [100.2Kb - 51.4Mb]
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Multi-species display

=l Detailed view

Jurmp to region: |10 bp (330000005 | to (394999335 Refresh
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Integrated multigenome
browser

direct
Orthologous/paralogous genes <

¥ 45

Human genome Rat genome Mouse genome
browser browser browser

T &

Whole genome alignment
Syntenic regions

via families
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Code and data fully accessible

Website
www.ensembl.org

MySQL server
mysql -h ensembldb.ensembl.org -u anonymous

CVS repository
See documentation section and tutorial
at www.ensembl.org

Mailing list and user support
ensembl-dev@ebi.ac.uk
HelpDesk
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Ewan Birney (EBI), Tim Hubbard (Sanger)

Pipeline/Genebuild

Val Curwen
Steve Searle
Vivek lyer
Laura Clarke
Simon Potter
Dan Andrews
Zebrafish
Kerstin Jekosch
Mario Caccamo
Anopheles
Martin Hammond

Data Mining
Arek Kasprzyk
Damien Keefe
Damien Smedley
Darin London
Craig Melsopp

PhD students
Laurence Ettwiller
Ben Paten
Michael Hoffman

Core API and schema
Arne Stabenau
Graham Cameron
Glenn Proctor

lan Longden

Exonerate
Guy Slater

SNPs
Yuan Chen
Hekki Lehvaslaiho

Helpdesk
Xose Fernandez-Suarez
Michael Schuster

Vega
James Gilbert
Stephen Keenan

Past members

Comparative

Abel Ureta-Vidal
Cara Woodwark
Jessica Severin

Systems
Tim Cutts
Guy Coates

Web team
Jim Stalker
James Smith
Brian Gibbins
Will Spooner

DAS
Tony Cox
Andreas Kahari

UcSsScC
Jim Kent

Michele Clamp, James Cuff, Emmanuel Mongin
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Who, where, what?

Ensembl
Cambridge, UK

Penn State
(Blastz/Multiz)

NCBI

QuickTime™ da
R —— MapViewer
UC Berkeley (AVID/MAVID)
LBNL (VISTA viewer)

LLNL (dcode.org)

Stanford University (LAGAN/MLAGAN)
UCSC



URLs

Genome browser and visualization tools
http://www.ensembl.org

http://genome.ucsc.edu

http://www.dcode.org/
http://gsd.lbl.gov/vista/index.shtml
http://hanuman.math.berkeley.edu/cgi-bin/kbrowser2

BLASTZ/MultiPipMaker/Multiz/TBA
http://www.bx.psu.edu/

LAGAN/MLAGAN
http://lagan.stanford.edu/lagan web/index.shtml

AVID/MAVID
http://gsd.Ibl.gov/vista/mvista/download.shtml
http://baboon.math.berkeley.edu/mavid/

F
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Other URLs can be found in a review now a slightly out of date as the field is evolving so fast.
Ureta-Vidal A et al. "Comparative genomics: genome-wide analysis in metazoan eukaryotes" 2003

Nature Reviews Genetics 4, 251-262.
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