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Sequence Analysis Tools

Design and implementation of tools to analyse, integrate and visualise the available
resources

e PGP-viewer and WGS browsers

e  “Punchlists”

* Data Analysis
eg. analysis of gaps, missing cDNAs, integration of WGS data



PGP Viewer

Features w Decorations ¥ Image size ¥

Jump to region 13 : 34884736 - 35305073 {Refresh
| <<sua | <ous | <1m8 J <window | oranill — | window > Jf 18 > | 2ve > | sue >o |
.-I..I
Chr. 13 F4.90 Hb 34,95 Hb 35,00 Hb 35.05 Hb 35.10 Hb 35.15 Hb 35.20 Hb 35.25 Hb 35
Length I Forward strand 420,34 Kb =
o SEQ contig ] ]
0] WGS_OH
= WES_28

g Yi_markers

= cONAs_new-set

= self_comp

g FPC contig
OMACcontigs)

g §elf_comp

= cONAs_new-zet

g Yi_markers

g WGE_0H

Markers

Length

[ IN1I1 NN
I
| |
| Ll
faldcll.sl 210965
Fobfli.xl
2o7TeS
] 420.34 Kb Reuverze strand -
34.90 Ab 34.95 Hb 35.00 Hb 35.05 Hb 35.10 Hb 35.15 Hb 35.20 Hb 35.25 Hb 35

There are currentld 14 tracks switched offr use the merus above the image to turn these on.

Enserb]l PGP_wicwer 153534584 736-35305073 Hed Sep 20 20221255 2006




Bridging Gaps with WGS Sequences

sequenced clones 1

Length

WGS supercontig

Hal_blocks >
o bes_blocks
g Vi_markers

= long ESTs

£ cDMAz_new-set

Nﬁfcnnflésﬂ

= cOMA=_new-set

= long ESTs

£ ¥i_markers

El hacends_zf

] hacends_dh

=] fozends_zf

£ fosends_dh

Markers

Length

Supercantig 0001052 250,00 Kb 500,00 Kb 350,00 Kb 400,00 Kb

I Forward strand 307.25 Kb

450,00 kb

Son.00
.

-

1 1 I 111 il 11
| | | 1 1
1
[
[ |
I
minnm C— T 1T & 11 1L 11 1 11
| I —— | 11 | | ——
1 CC 1 [ I I | 1] N |
| I—— 1 —— T 11
1
—
| | | |
FoI0F10.x1 zkpd9al.za zcllfoZ2.za Fisshitl.x1
fhTde02.xl
CGET27-TF
- 307.25 Kb Reverze strand -
250,00 Kb F00.00 Kb F50.00 Kb 400,00 Kb 450,00 Kb S00.00

There are currently 9 tracks switched offr use the merus abowe the image o turn these on.

Engerbl HGE_DH1 Supercontig _N0N10921207955-515271 Hed How 29 15229117 2008

candidate BACs
(BES hits)




1.00 Mb Fo rwiard sirEnd e

fosend_abci0 (nomp)

Selfcomp

FPC contig
Contigs AL451010.4 > AC104456 2 >

L Bel0Mb ___Swuh ______ Gi0Mb________ S3WMW wsamb|

Ensambl version 55 (CURRENT) Chromosome 1: 92,633,311 - 93,633,310

Export image
Location: |1 : [92698319 - 93568304 Go= & < aiill= > »
850 99 Kb Foreard siand e
Selfcomp
Contigs AL451010.4 =
|

—=mt Feverse simnd

B850 99 Kb

Mapped 1 time

Mapped multiple times

Wrong direction (<<, <>, >>)

Wrong distance

Spanner parter in the vicinity



Missing Markers/cDNAs

Region not covered by the physical map
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cDNAs in Regions not Covered by the MAP

spliced cDNA alignment
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From the Sequence to the Map
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From the Sequence to the Map
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From the Map to the Sequence
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$slice=$slice adaptor->fetch by region(“chromosome”,20) ;
my Sclone projs = $slice->project(“clone”);
foreach my S$Sclone proj (Q@$clone projs) {

#get all bacends for $clone proj



Punch Lists

Zebrafish Punch List
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Genome Reference Consortium

http://genomereference.org

Genome Reference Consortium

The Genome Reference Consortium

At the time the human reference was initially described, it was clear that some regions were recalcitrant to closure with existing technology. What was not as clear was the degree to which structural GRC inthe News
variation affected our ability to produce a truly representative genome sequence at some loci. Itis now apparent that some regions of the genome are sufficiently variable thatthey are best represented by |Tue, 29 Jan 2009
multiple sequences in order to capture all of the sequence potentially available atthese loci.

The GRC is highlighted in a Nature news

In order to improve the representation of the reference human genome we have formed the Genome Reference Consortium (GRC). The goal ofthis group is to correct the small number of regions in the feature

reference that are currently misrepresented, to close as many remaining gaps as possible and to produce alternative assemblies of structurally variant loci when necessary. We will provide mechanisms GRCh37 is now available In Map Viewer
by which the scientific community can report loci in need of further review. In addition, information about loci currently under review and genome assembly production cycles will be made readily available. |Fr, 14 Aug 2009

The human reference assembly is the cornerstone upon which all whole genome studies are based. It is critical to ensure that we have the best possible view of the genome to facilitate continued

NCBI has annotated and released the
progress in understanding and improving human health.

latest version of the public human genome

The Genome Reference Consortium consists of: assembly (GRCh37).
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Genome Reference Consortium

Genome Reference Consortivm

i Issues under Review Assembly Data Report a yroblem

~

Human Genome Overview GRC News and Updates
Information concerning continuing improvement of the human genome. GRCh3T now available at UCSC

The most recent assembly for human is GRCh37. This is the first assembly produced by | 1 2009

GRCh37 is a haploid assembly, constructed from multiple individuals and can be
divided into & * primary assembly ' and a set of ' alternate loci *. The primary assembly see all
represents the assembled chromosomes, plus any unlocalized or unplaced sequence

Lesends that represent the non-redundant, haploid assembly The alternate loci represent Recently Resolved Human Issues

EE;\% regions for which there is large scale variation and an alternate tiing path is available for |Human (HG-546) May 14, 2009

Non HTG Seauence this region. An example of such a region can be found at chromosome 17921.31, often
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The gap has been closed by
adding CR394530.16 to the TPF

the GRC and is considered the next version of NCBI Build 36 (also known as hg18). UCSC has released the |atest version of

Improvements in this assembly include: the public human genome assembly.
. 21 gy y Closure of 25 unspanned gaps found in Build 36 GRCh3T7 now available in Pre! Ensembl

2 Resolution of over 150 Issues reported as problems in Build 36 Thu, 8 Apr 2009
13
w Addition of alternate loci for three complex regions, including the MHC region. Ensembl has released the latest release of
14 15 Standardization of AGPs, including the addition of biological gap information. the public human genome assembly
(GRCh37) on their Pre! site.
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known as the MAPT locus. This region was described as carrying an inversion
palymarphism ( PMID: 18654335 ) and has been associated with various phenotypes

GRCh37: A graphical representation of the latest human assembly. The [ pyiD: 16718704 ; PMID: 16628375 ). The version of this region in Build 36 was Human (HG-33) May14, 2009

genome is colored with respect to the genomic component used to build ) ) )

the genome assembly at that location. The red triangles mark regions actually a mosaic of both haplotypes (as tracked in HG-77) and has been resolved in CRE12477 closes the gap

where alternate loci have been provided. GRCh37 thanks to data described in Zody etal., 2008 ( PMID: 19165822 ).

alternate loci

see all

Information on alternate loci
The HGP Reference Assembly
UGT2B17 region (chr4:69,170,077-69,877,175) 707,099 bp The Venter Genome Assembly
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1 contig

MHC region (chré: 28,477 ,797-33,448,354) 4,970,558 bp 7 contigs

MAPT region (chr17: 43 364 B64-44 913 631) 1,528,768 bp

1 contig
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Conclusions

* Integration of the data
— speeds up project
— validation
— systematic identification of problematic areas

« Scientific Community
— expertise in relevant areas of the genome
— more and better eyes to look for issues
— share ownership of the final product

* Quality
— lasting resource
— usability
— architecture of the sequence
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