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7, Whatis GENCODE ?

Human Reference gene set generated for the Encode
Project

Merge of automatic (Ensembl) and manual annotation
(Havana) -release 4 May

Experimental verification by RTPCR and RACE of
transcripts(Lausanne)

Manually annotate all loci biotypes (protein-coding,
pseudogenes, “processed-transcripts/non coding
RNAs"), small RNAs from Rfam and miRbase mapped to
genome by ensembl

Visualise in UCSC and Ensembil, collaborate with

WashU, UCSC, Broad, Yale, CRG
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GENCODE pipeline

Specialized prediction
pipelines Automated )
{(Congo, PseudoPipe, ya annotation L/ —
RetroFinder, APPRIS, etc.) /
/ {Ensembl)
/ merge data
[ :
]f' ac
. Manual
Tracking system | 1 _» i
AnnoTrack =/  annotation
{Havana) <

— assign validation level
| — highlight conflicts, track
solutions

Experimental

verification
(RT-PCR-Seq, RACE)

wellcome trust

San

institute

ger

GENCODE
data set

release & submit
data set

| —annotate new

- regions

| — update annotation
incorporating QC
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gencodegenes.org

Statistics about the current Gencode freeze (version 11)

7
l/ ’ ! *The statistics derive from the gff files, which include only the main chromosomes of the human
reference genome.
Project Version 11 (October 2011 freeze, GRCh37)
Data General stats
Participants
—— Total No of Genes 53639 Total No of Transcripts 180272
Publications Protei di 2010 Protei di i 81040
RGASP 112 rotein-co mg. genes 7 rotein-coding transcripts 4
RGASP 3 Long non-coding RNA 11600 - full length protein-coding: 60661
genes
. - partial length protein- 20379
Contact us Small non-coding RNA 8801 coding:
genes Nonsense mediated decay 10525
Pseudogenes 12761 transcripts
- processed pseudogenes: 9387 Long non-coding RNA loci 18566
- unprocessed pseudogenes: 2446 transcripts
- unitary pseudogenes: 156
- polymorphic pseudogenes: 27
- pseudogenes: 553

Immunoglobulin/T-cell
receptor gene segments
- protein coding segments: 370

- pseudogenes: 192

Y sanger havana
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Automatic Annotation vs Manual

6., V e g a ) S

Automatic Annotation Manual Annotation

* Quick whole genome analysis ~ < Extremely slow~3 months
weeks Chro

« Consistent annotation * Need finished (high quality)

« Use unfinished/illumina S€q
sequence/shotgun assembly * Flexible, can deal with

« No polyA sites/signals, Inconsistencies in data
pseudogene * Most rules have exception

* Predicts ~80% loci « Consult publications as well

as databases

Plsanger havana
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Species specific Other proteins Species specific Species specfic
proteins cDNAs ESTs
[ | | |
KillList Filter KillList Filter KillList Filter |
Pmatch
- Exonerate Exonerate
‘X"” eral /cDNAUpdate
. Exonerate
‘ | Aligned
v ESTs
BestTargetteg Aligned '
.| Protein based cDNAs
"| Gene models
CCDS Transcripts Transcript-
Coalescer
Gene models with UTRs
Ditag
Fixed oartial and alignments
ixed partial an .
Missed orthologs Genebuilder
\ 4
. EnsEMBL
IMGT Ig Genes Comparative™-« Preliminary EST genes

gene set

alysi.

Havana »<_GeneBuilder
Exonerate Manual annotation|
r IgReplacer

Core Ensembl

Genes with UTR h avan q

human and vertebrate analysis and annotation
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DAS=Distributed Annotation system

—

wellcome trust
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DAS
sources
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Ensembl
databases
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e
(—

analysis
pipeline

Otterlace pipeline

O —

otter
database

!

VEGA
Ensembl

Y e
webserver annotation process on desktop PC
GFF > "n,%ij =t f'f.'i':’.i':T’.T.".T.Li.’...'ll?.”.'.f';:’,",'?l‘,l"; ;I
coordinate - i' =
remapping = e - e
GFF = _H
> | <> =" g
I a.l = ™
GFF i Ottgr:lace
> || editing
ik windows
< >
B XML - temp. B manual edits
database
- J
\ J =  VEGA and
Ensembl
websites
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. ® O O X Load column data

DAS source P

I 7 das_comparacons_10way
das_congo_exons

visible in Zmap L

das_gerp_23_way_constrelem

| das_phastcons_17way

806 X! lace chr21-03, clones 486..490 |y
File SubSeq Clone Tools ’ ;z :::—:i::::,;:c‘,:iiiou
Launch ZMap Ctrl+2 |‘2 T | das_transmap_refseq
Launch In A ZMap 9 _ -l das_transmap_splicedest
FTTO0eE0 senenic Features CerleG 2 | Mesateseerermratia
a.ugustus, 2 Dotter Zmap hit Ctrl+, ?3 ) | ) das_washu_human_pasa_ests
ENST307708 Exonerate Zmap hit/Column Ctrl+X 6 | das_washu_mrnas
14 . . Rename locus Ctrl+Shift+L 035257 285951 - das_washu_nscanl
ENSTZ291688 Re-authorize Ctrl+Shift+a [4 | d?s_galefpseudogene
1A | i ! yI7 ditag_chip_pet
Load column data . IF ditag gis_pet
A == - -

s : AP000471.3-010 ESTTE0502 ;[_ ditag_gis_pet_encode
genscan. 5 AP000471.3-009 augustus. 1 ’[f ens_ccds_from_ensembl
CCDS13734.1 ENST310126 ESTT60498 . ens_ensembl
ESTT60605 CCDS13735. 1 ESTT60499 {5 ons_ensembl_from_snssmbl_havana
ESTTE0603 ESTT60583 AP000337.2-005 ?||: ens_ensembl_havana
ESTTE0600 ESTT60585 ESTTE0495 1= ens_estzenes
ESTT60599 ESTT60588 ESTT60496 5 SUSSHEGDS -
ESTTEO607 AP000471.3-008 augustus.5 )I_ ens—fePa“ate—cc =
» OTTHUMTOQOO00207282 AP000337.2-004 ’I_ ePO;”‘e -

PF03399. 1 AP000471.3-003 genscan. 1 o
AP000471 . 3-004 AEUD032¢ <2~002 = est2genome_other
ESTTE047 4 OTTHUMTOOO00207283 ESTT60491 = ensian -
ERI: AP000471.59-001 CCDS33592 .1 = ialeise
AP000471.3-002 MPI: AP000337.1-001  refses. human
AP000471.3-001 ERI: AP000337.1-001 " t- -
MPI: AP000471.60-001 GD: AP000337.1-001 - MEEOALMASKON
PF0O2130.1 ESTTEO587 OTTHUMTOOO00207336 i t”_:
CCDS33591 . 1 AP000471.3-007 ENST337772 I uniprot_su
ESTT60487 MPI: AP000471.60-003 AP000337.2-003 | uniprot_tr
OTTHUMTOQOQOO0207272 OTTHUMTOQOQQO0207286 AP000337.2-001 [" vertrna

- me

Cancel



Manual annotation browser: Vega

Vega * Login - Register

BLAST/BLAT | Help & Documentation (54] - |

=

Search: | All species B‘ for

e.g. BRCA2 or human 13:32,889,611-32,973,347

/ welcome trust

anger The Vertebrate Genome Annotation (VEGA) bgla r_!.
o database is a central repository for high -

quality manual annotation of vertebrate finished genome sequence. Human, mouse

and zebrafish are in the process of being completely annotated, whereas for other

species the annotation is only of specific genomic regions of particular biological

interest. The majority of the annotation is from the HAVANA group at the Welcome
Trust Sanger Institute

The website is built upon code from the Ensembl project.

Browse a genome .
What's New in Release 43 (19 May 2011)

o Ef!\s‘grglan [19-05-2011] m Ev}:egafaby [20-00-2000] @ Update to human annotation (Human)
L @ Update to zebrafish annotation (Zebrafish)
Mouse [01-02-2011] 4 | Pig|16-05-2007) ® Vega search updaies (all species)
\. Ensembl e Ensémol ® Website enhancements (all species)
@ Schema change (all species)
Zebrafish [19-05-2011] Dog [14-02-2005) More news...
Engembl Ensembl
" What's New in Release 42 (23 March 2011)
Gorilla [30-03-2009] @ Update to human annotation (Human)
v Ensemal More news...

What's New in Release 41 (1 February 2011)

@ Update to human annotation (Human)

Y sanger havana
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Human annotation update

Statistics Annotation progress
Last update 3 April 2012 Click on a chromosome to browse:
Annotated Vega genes: 46,369 E i
Protein coding 19,557 ! E @ —~
Processed transcripts 12,165 B E = : % g =)
Pseudogenes 13,362 = E E i E = !
IG & TR Genes 631 E — E - E =
Annotated transcripts 166,571 - E =g= - =Ell=
Annotated exons 1,017,199 = = = E i | ; |
Total Bases 3,274,812,713 ¥ 7
Golden Path Length 3,096,295,592
= E
HE
13 17 a

Shading indicates the

To be annotated by Havana

Y sanger havana
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Manual Annotation and Biotypes

Annotation based on transcriptional evidence.
Protein Coding

Genomic sequence Known_CDS
Novel CDS
Putative_CDS

Nonsense mediated decay

cDNAsIIIE IIIIn IS .
ESTs Em D B Transcript |
I s e Non_coding
Antisense
EEE  mm——_AAAAA Retained_intron
Protein IIm Do DEEEm A Putative
Artefact
1 Pseudogene
Processed pseudogene
/\ A Unprocessed_pseudogene
T [ [ | Transcribed_processed

Transcribed _unprocessed
Unitary_pseudogene
Polymorphic_pseudogene

SN sanger havana

iﬂStitute and vertebrate analysis and



Havana Biotypes now In
Ensembl

Search: I
Name Transcript ID Length (bp) Protein ID Length (aa) Biotype CCDS

SHQ1-001 [ENSTO0000325599 2879 ENSP00000315182 577 Protein coding CCDS33788

SHQ1-004 | ENST00000463369 2065 ENSP00000417452 549 Protein coding

SHQ1-005 [ENST00000482785 502 ENSP00000418398 11 Protein coding

SHQ1-003 [ENSTO0000444040 2844 ENSP00000402447 50 Nonsense mediated decay

SHQ1-006 [ENSTO0000471526 553 ENSP00000417739 63 Nonsense mediated decay

SHQ1-002 [ENSTO0000468371 4024 No protein product Processed transcript

SHQ1-007 [ENSTO0000468347 134 No protein product Processed transcript

SHQ1-008 [ENSTO0000475558 666 No protein product Processed transcript

Status (known/novel/putative CDS/transcript) not taken from Havana

wellcome trust

San

institute

NB NMD variants coding unlike RefSeq

currently gives some indication of confidence.

New confidence levels to be investigated

ger

hava

and vertebrate analysis al



Different gene sets ensembl/
UCSC/NCBI(Refseq)

human Mouse
RefSeq 20,669 23,090
Ensembl 21,297 21,111
UCSC 20,930 21,637

sanger havana

human and vertebrate analysis and



GGCT in Ensembl/Refseg/UCSC

lome > Human
Forward strand pme—
—

30.52 Mt

28.21 Kb
2.2
30.50 Mb 30.50 Mb 30.51 Mb 30.52 Mb
AC005154.1.1.151630 >
—m

o
< GGCT-004
Known protein coding Vega Havana gene

—_t—— & @ T
5 transcripts
Known protein coding Ensembl gene

—t——t— 82— W

< GGCT-008
Known protein coding Vega Havana gene

< GGCT-006
Known protein coding Vega Havana gene

< GGCT-001
Known protein coding Ensembl/Havana merge transcript

Entrez Gene

NC_000007,12 _
4 30510977 ] 430502762 ] 1 tranSCFIpt

5% 1 i 3°
NH_024051.2 [ . o o Sl NP _076956.1 CCDSS5423.1
B - coding resion B - untranslated resion

UCSC| Gelnolme BrT)wser on Humalll Mar. 2006 Assembly
move <<< | << | <|>|>> | >>> |zoomin 15x | 3x | 10x | base |zoom out 1.x | 3x | 10x 4 t .
ranscripts

position/search Ichr7'30 502,762-30,510,977 jump | clear |size 8,216 bp. configure

] i T o I 3es1ea0dl 36516500
UCSC Genes Based on RefSed, UniProt, GenBank, CCDS and COmparative Genomics
— e
GGET — _— -
i  rered

Vertebrate MUltiz Alighment & PhastCons Conservation (28 Species)

=

N
=]
L 1§
NI
Ll
L L)

X_tropicalis
Stickleback
——

sanger havana
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CCDS D’;ébase " CCD: DS

EBI » NCBI » UCSC » WTSI

What is CCDS

* Consensus coding sequence project
« UCSC, Ensembl, RefSeq and Havana

 Produce reference CDS set ATG-STOP
on human and mouse genome must agree

* 1strel 2005 13,142 genes 14 795 IDs

* Rel sept 2009 18,177 genes 23 739 IDs

* High quality but few alt splice variants and
no UTRs, slow to increase

Y sanger havana
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CCDS website: GATAS3 gene
ATG->STOP

DS proteinset

> NCBI 5 CCDS Database’
Ny EBI » NCBI » UCSC » WTSI
PubMed Entrez

14 for | ccDS15674.1

CCDS Sequence Data

Blue highlighting indicates alternate exons.

Red highlighting indicates amino acids encoded across a splice junction.

Search | CCDS ID

4] and [ current Builds %]

Lin [Allor

Mouse over the nucleotide or protein sequence below and click on the highlighted codon
or residue to select the pair.

Report for CCDS ID CCDS15674.1

Nucleotide Sequence (1332 nt):
CCDS Status Species Chrom. Gene NCBI Builds Links ATGGAGGTCGACTGCGGACCAGCCGCGCTGGGTCGAGCCACCATCACCCCGCGGTCCTCAACGGTCAGCACC

15674.1 Public Mus musculus 2 Gata3 36.1-37.1 CAGACACGCACCACCCGGGCCTCGGCCATTCCTACATGGAAGCTCAGTATCCGCTGACGGAAGAGGTGCA
CGTACTTTTTAACATCGATGGTCAAGGCAACCACGTCCCGTCCTACTACGGAAACTCCGTCAGGGCTACG
. . GTGCAGAGGTATCCTCCGACCCACCACGGGAGCCAGGTATGCCGCCCGCCTCTGCTGCACGGATCTCTGE
Sequence IDs included in CCDS 15674.1 CCTGGCTGGATGGCGGCAAAGCCCTGAGCAGCCACCACACCGCCTCGCCCTGGAACCTCAGCCCCTTCTC
CAAGACGTCCATCCACCACGGCTCTCCGGGGCCTCTGTCCGTTTACCCTCCGGCTTCATCCTCTTCTCTG
Statusin  Seq. GCGGCCGGCCACTCCAGTCCTCATCTCTTCACCTTCCCGCCCACCCCGCCGARAGACGTCTCCCCAGACC
OriginallCurreat/Source i Nucleotide T, EroteinlD CCDS Stafns  LA0kS CGTCGCTGTCCACCCCGGGATCCGCCGGGTCGGCCAGGCAAGATGAGAAAGAGTGCCTCAAGTATCAGGT
v v EBLWTSI ENSMUST00000102976 ENSMUSP00000100041 Accepted  alive I GCAGCTGCCAGATAGCATGAAGCTGGAGACGTCTCACTCTCGAGGCAGCATGACCACCCTGGGTGGGGCC
- TCATCCTCAGCCCACCACCCCATTACCACCTATCCGCCCTATGTGCCCGAGTACAGCTCTGGACTCTTCC
v v EBLWTSI OTTMUST00000026063 OTTMUSP00000011932 Accepted  alive  [NIEINIE CACCCAGCAGCCTGCTGGGAGGATCCCCTACCGGGTTCGGATGTAAGTCGAGGCCCARGGCACGATCCAG
v NCBI  NM_0080912 NP_032117.1 Updated notalive [NIGINIE CACAGAAGGCAGGGAGTGTGTGAACTGCCCGCCARCCTCTACCCCACTGTGGCCCCCAGATGCTACCCEE
v NCBI NM_0080913 NP_032117.1 Accepted alive mﬂmﬂﬂ CACTACCTTTGCAATGCCTGCGCGACTCTACCATAAAATGAATGCGCAGAACCGGCCCCTTATCAAGCCCA
AGCGAAGGCTGTCGGCAGCAAGGAGAGCAGGGACATCCTGCGCGAACTGTCAGACCACCACCACCACCCT
Genome Displays . CTGGAGGAGGAACGCTAATGGGGACCCGGTCTGCAATGCCTGTGGGCTGTACTACAAGCTTCATAATATT
[E Ensembl Chromosomal Locations for CCDS 15674.1 AACAGACCCCTGACTATGAAGAAAGAAGGCATCCAGACCCGAAACCGGAAGATGTCTAGCARATCGAAAA
[U Genome Browser AGTGCAAAAAGGTGCATGACGCCCTCCAGGACTTCCCCAAGAGCAGCTCCTTCAACCCGGCCGCTCTCTC
[N Map Viewer On '-' strand of Chromosome 2 (NC_000068.6) CAGACACATGTCATCCCTGAGCCACATCTCTCCCTTCAGCCACTCCAGCCACATGCTGACCACACCGACG
[V VEGA Genome Browser links: CCCATGCATCCGCCCTCCGGCCTCTCCTTCGGACCTCACCACCCTTCCAGCATGGTCACCGCCATGGGTT
Chromosome Start Stop Links AG
Related Resourcesip 9779997 9780281 .
Zinzenn 2 9784722 9784847 Translation (443 aa):
HomoloGene MEVTADQPRWVSHEEEPAVLNCQEPDTEEPCLCHESYMEAQYPLTEEVDVLFNIDGQCNEVPSYYCNSVRAT
RefSeq 2 9790388 9790533 [NINIMIEA VQRYPPTHHGSQVCRPPLLHEGSLPWLDGGKALSSHETASPWNLSPFSKTSIHHGSPGPLSVYPPASSSSL
UniGene 2 9796016 9796552 AAGHSSPHLFTFPPTPPKDVSPDPSLSTPGSAGSARQDEKECLKYQVQLPDSMKLETSHSRGSMTTLGGA
2 9798979 |9799216 SSSAHHPITTYPPYVPEYSSGLFPPSSLLGGSPTGFGCKSRPKARSSTEGRECVNCGATSTPLWRRDGTG

HYLCNACGLYEKMNGONRPLIKPKRRLSAARRAGTSCANCOTTTTTLWRRNANGDPVCNACGLYYKLHNI
NRPLTMKKEGIQTRNRKMSSKSKKCKKVEDALEDFPKSSSFNPAALSREMSSLSHISPFSHSSEMLTTPT
PMEPPSGLSFGPHHPSSMVTAMG

wellcome trust

pYsanger havan

institute human and vertebrate analysis and



Chromosomebands T 0 00 0 2>~~~/ — ]
Human RefSeq/EM... ol ! — T
CCDS set -t —

”,{,,,,; T2 P CCD:‘S

. | |
N [

RP11-311D14.2-001 >

processed transcript

1
RP11-311D14.2-002 >
processed transcript

Ensembl/MHavana g...

[ onting
GSTCD-007 >
protein coding : ag reed
.  m—

GSTCD-004 >

processed transcript ensembllhavana

T — —— it
5STCE 1>

protein coding
e ——
GSTCD-005 >
protein coding

A T Red : coding (001

retained intron

— e havana ) 201
et ensembl )

protein coding

F-H
GSTCD-008 >
protein coding

GsTED-003 > Blue :non-coding

protein coding

i ——i T
GSTCD-010 >
TEC

Htt+—
AC105391.3-001 > GSTCD-201 >
protein coding protein coding

M 4}
AC105391.3-003 > GSTCD-011 >

processed transcript  retained intron

Contigs
= bet— —

EnsemblHavana g... : < RP11-45L9.1-001
processed transcript

(NS STl
< RP11-45L9.1-003
processed transcript

A
< RP11-45L9.1-002
processed transcript

A A
< INTS12-201
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UCSC View of GENCODE genes

Scale 188 Kb} | ha219
| chr4: | 186,650, 6o0| 106,760, 800 186,756, 868| 166,568, 066|
Basic Gene Annotation Set from ENCODE/GENCODE
ARHGEFSS <m GETCD b fiissfosss ) - - - - e o bt
INTS12 ———- e ]
INTS12 » PR
INTS12 ———- e A |

IN(x+1) 4 Transcription Levels Assaded by RNA-Seq on 7 Cell Lines from ENCODE

v wibiee e
UCSC Genes (ReFSeq, UniPr“l.Ot, CCDE, Rfam, TRNAs & Comparative Genomics)
L

ARHGEF3S <fm GSTCD ! H )

INTS12 - -

INTS12  pedpecfifrdecse
GSTCD k2 ] .
GSTCD ¢ H t =
GSTCD b { =]

GSTCD ¢ . { =
J Digital DNasel Hypersensitivity Clusters from ENCODE
DNase Clusters | o | | | | | | |

Transcription Factor ChIF-seq from ENCODE
Txn Factor ChIF 11111 [ [ | || 1 |

ing Elements by RepeatMas
_ Repeattasker L0000 RUREE LR (000 00— | III IlIlII I|IIIIII-IIIII-IIIIIIII-III IIIIIII AR L 1 BRI

188 _ H3K27AC Mark (Often Found Near Active Regulatory Elements) onh 7 cell lines from ENCODE
Layered H3K27AC

- A A ”
4 _ Flacental Mammal Basewise Conservation by PhyloF
Mammal Cons e - i L da, LA Sada - ) - NPTV I VRN PR S YT U Ve SRR
-4 _
MUltiz Alignments of 46 Vertebrates
Rhesus __—_=— [ R ] L D
MOUSE‘ ISR IR =R - - I I ——————HIE—— IR S I H——————IHH—]
< - RV L R [ v il LU0 00 1 [11 S URIET T TNt VT R TR TN o W R L e R BN
519'0"'3"'5 (LIS 0 DLTTET TR T R ) HE W l-il—-:IliZt-II:-l—-l—:!-_-il—l:-ﬁ_:
Opossum | —HII—IH-FIH—F—-—H- il H} {—HII
Chicken —] 1 - === i - . - . 5
K_tropicalis Hf H=E—t { 4 i —
| Zebraf ish o4 H=—I k] 1=k .
S lmanlm Al Tmmd fAm B liimmanials fmmm 2 AASME 4 BEN Eminand i s 4P AL Smsman lmm
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Changing default settings

Gene Annotations from ENCODE/GENCODE Version 11 (ancenes ana cene

711
Yy

Prediction Tracks)

Maximum display mode: [ full 5] (submit) (Cancel ) Reset to defaults

Select view (help):

Genes(full %)  2-way[hide [§]  PolyA [ hide 5]

+1-_ Select all subtracks
List subtracks: () only selected/visible @& all
Name*! View*? Track Name+?
™ [ full :]: Z Basic Genes Basic Gene Annotation Set from ENCODE/GENCODE Version 11 ~ schema

Label: ® gene () accession ()both () none
Color track by codons: [ genomic codons B: Help on codon coloring

Filter by biotype

Show codon numbering: [
Filter items by: (select multiple categories and items - help)

Transcript Class Transcript Annotation Method Transcript Biotype

(Al | A (Al
™ [full # Comprehensive Genes Comprehensive Gene Annotation Set from ENCODE/GENCODE Version 11 ¥ schema
0 [ful |/ Pseudogenes Genes Pseudogene Annotation Set from ENCODE/GENCODE Version 11 ~ schema
fhide | 2-way Pseudogenes 2-way 2-way Pseudogene Annotation Set from ENCODE/GENCODE Version 11 ~ schema
PolyA PolyA PolyA Transcript Annotation Set from ENCODE/GENCODE Version 11 ~ schema

wellcome trust h .
g human and vertebrate analysis and

institute



Basic vs comprehensive GENCODE

BASIC:full length

Scale 188 Kb} | ha1g

chr4: | 166,650, 006| 106,700, 808| 186,750, 006| 186,500, 008|
Basic Gene Anhotation Set from ENCODE/GENCODE

ARHGEF3S <k
INTS12
INTS12
INTS12
RF11-311D14.2

Comprehensive Gene Annotation Set

ﬁRHGEF38‘4@ INTS12 |-+ [ O S B T B S S T
ARHGEF3S -+ RF11-45SL9., 1 Feca-aeH
INTS12 RF11-45SL9, 1 Fecgeded
INTS12
INTS12 ———-
INTS12 [ T e T & o = = = IUISEISDIDIDIS ShY BRI SRON SUR DR |
INTS12 F
INTS12 pfecpetees
RF11-311D14.2 -
NSt Comprehensive:all varian
L - N A 1 A R 1 A M 0 R R AL 1 A
RF11-311D14.2
Eif: e N at |
; e S S
Laala L. [N Y DO |
i L F=F==r=

—_—
-
-

Manual and automatic|[coding||non-coding|[pscudogene|problem

!fﬁmﬁ“ﬁer havan
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Evidence for annotation

Tramipt Gene LAl ¢ -
Gencode id ENST00000394730.3  |ENSGO0000138780.9 S T R s R R I
HAVANA manual id OTTHUMT00000253947.3 |OTTHUMGO000001312114 GSTCD-002 | ENST00000360505 2154 ENSP00000353695 633 Protein coding | CCDS43257
Position chr4:106629941-106768882 | chrd:106629941-106768882 GSTCD-005 | ENST00000507281 2091 ENSP00000422858 340 Protein coding -
GSTCD-006 | ENST00000515279 4273 ENSP00000422354 633 Protein coding | CCDS43257
Strand + GSTCD-007 | ENST00000512828 572 ENSP00000423639 40 Protein coding -
Biom protcin_coding protcin_coding GSTCD-008 | ENST00000510865 578 ENSP00000423792 166 Protein coding
ShEs KNOWN KNOWN GSTCD-009 | ENST00000509336 718 ENSP00000423779 167 Protein coding -
GSTCD-201 | ENST00000394728 4049 ENSP00000378216 633 Protein coding | CCDS43257
Annotation Level manual (2) GSTCD-010 | ENST00000505640 2425 No protein product - TEC -
Annotation Method |manual & automatic manual & automatic GSTCD-004 | ENST00000515255 1373 No protein product Processed transcript
GSTCD-003 | ENST00000484843 2228 No protein product Retained intron
HUGO gene GSTCD GSTCD-011 | ENST00000503409 653 No protein product Retained intron
CCDS CCDS3672.2
Supporting Evidence caneey ]
Source Sequence Source Sequence el ——— I - — -
CCDS CCDS3672.2 [EMBL AK023335.1 Mo B B = & 3 B B I B
EMBL AK225563.1 |[EMBL AK?292355.1 Exons::;:,f: 51
EMBL AK303547.1 |[EMBL BC032942.2 el o R = - --
) I 1
EMBL BC142532.1 |EMBL BF110418.1 81425321 —w= x =: m
AK225563.1 . - L |
EMBL BG773112.1 |EMBL BM468533.1 A ..
EMBL BQ417241.1 |[EMBL BU625670.1 a1 - e
EMBL BX648355.1 |[EMBL DC409992.1 Dodosssal B —m
EMBL N46505.l RcfSeq_dna NM_00103 1720.2 LegendBG773112,1 protein evizwce mm— EST evidence o cDNA evidence
Refscq_dna NM_024751 .2 Uniprot/SPrREMBL A8MVD3 .l — no.n-canonical splice site - part of evfdence miss.ing frm-'n transcri.pt
UniproySWISSPROT |Q8NEC7 | UniprovSWISSPROT |Q8NEC7.2 e . 05 g-:-:-:%:35:::::’32:::‘:‘;2?:‘:;: :’::i‘;':::

¢ wellcome trust
BYsanger
Institute

havana
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Overview of GENCODE

Protein coding genes Protein coding genes
7
180000
160000 B GENCODE 6 : fﬁ?%cv’f
B ACEVIEW
140000 [ cCDs
£1ceos 8 B REFSEQ
120000 B REFSEQ W uCsC
W ucsc 4
100000
80000 3
60000 2
40000
1
0 0
Number of genes Number of transcripts Transcripts per gene: mean
InNcRNA INcRNA
18000 18
16 B GENCODE
16000
B GENCODE B REFSEQ
14000 B REFSEQ 14 B ucsc
B ucsc 12
12000 .
10000 1
8000 0.8
6000 0.6
4000 0.4
2000 0.2
0 0
Number of IncRNA genes Number of transcripts Number of transcripts per gene: mean

Y sanger havan
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Overlap of exact match transcripts

GENCODE GENCODE

83

REFSEQ

2

REFSEQ

UCSC UCSC

Transcript CDS

human and vertebrate analysis and .



Long noncoding RNA biotypes
(HGNC and John Mattick)

* lincRNA:

— Intergenic >200bp spliced (chromatin signatures observed but not
mandatory

 Antisense:

— for transcripts overlapping any part of the genome within 5kb of the start
of the CDS and 30 kb of the end of the CDS of a coding locus on the
opposite strand.

* 3’ overlapping_ncRNA:

— for transcripts where ditag and/or published experimental data strongly
supports the existence of short non-coding transcripts transcribed from
the 3’ UTR.

 Sense_overlapping:

— for transcripts that contains a coding gene in their introns on the same

strand.

 Sense_intronic:
— for transcripts that are in introns of coding genes and do not overlap
any exons.

Y sanger havan
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Schematic of IncRNA
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INcCRNA shorter than coding
exons

Number of exons per transcripts between
A mRNAs, IncRNAs and IncRNAs full-length

Biotypes
LncANAs Al

LncANAs CAGE PET 3p
LncANAs PET Sp 3p
I MANAS

Number of exon(s)
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Genome reference consortium (GRC

Genome Reference Consortium

Overview

Issues under Review Assembly Data Report a problem

Mouse

Mouse Genome Overview

Information concerning the continuing improvement of the mouse genome.

I ¥
19
13
17
15 16
s 010
3
2
1

11 12 13 14
s 5 8 7
Mouse Genome Build 37: A graphical representation of the mouse
genome in Build 37. The genome is colored with respect to the genomic
component used to build the genome assembly at that location. While
>95% of the genome is constructed using HTGS phase 3 (finished)
sequence, small bits of unfinished and WGS contribute as well.

The most recent assembly for the mouse is Build 37, which was produced by the Mouse Genome
Sequencing Consortium (MGSC). This assembly is based on DNA from a single inbred strain
(C57BL/6J) and is largely composed of finished clone sequences. There are, however, 105
unspanned gaps and just over 700 spanned gaps remaining in the assembly. Most of the unspanned
gaps result from the inclusion of Whole Genome Shotgun (WGS) contigs in the assembly. The
inclusion of this sequence was critical in order to preserve genes not represented in the BAC tiling
path. Much of the WGS sequence has been placed on the chromosome, but some remains either
unplaced or unlocalized .

The GRC is now actively working to close these gaps. Additionally libraries from C57BL/6J have
become available and are being screened in an effort to identify clones that span these gaps. Many of
the remaining gaps are associated segmental duplication as described in She etal., 2008 . If you
know of any remaining issues, please contact us using the links above.

Legend:
WFinished

Draft ®

HGS

Non HTG Sequence
MGaps

Gaps and assembly issues highlighted which can
Affect annotation

FTP | NHGRI | The Wellcome Trust | HHS | NIH | Accessibility |

wellcome trust

GRC News and Updates

GRCh37 is now available in Map Viewer
Fri, 14 Aug 2009

NCBI has annotated and released the
latest version of the public human genome
assembly (GRCh37).

GRCh37 now available at Ensembl
Fri, 14 Aug 2009

Ensembl has annotated and released the
|atest version of the public human genome
assembly (GRCh37). This is available as
part of Ensembl release 55.

see all
Recently Resolved Mouse Issues
Mouse (MG-40) Oct 8, 2009
AC102264.26 is redundant.
Will change the status of AC102264.26 to
redundant on sequence curation page.
Mouse (MG-3500)
Duplicate of MG-3558.

Oct16, 2009

see all

Whole Genome Papers

The Mouse Genome WGS Assembly
The Mouse Genome: Clone based
assembly

Page last updated: Jun 4, 2009
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GRC problem regions in Ensembl

\

GRC DAS track
Has link to GRC
database

\

Gap in assembly

wellcome trust
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Information about assembly errors
Concioms | o | iae osmmina] coniis | o | camemon

Mouse Overview Mouse Issues Under Review : Mouse Assembly Data : Report a problem

Issue Report for MG-3612

Category: Gap

Report type: TPF Analysis
Status: Resolved
Description: There is a type 2 reference assembly gap present between components AC129174.3 and AC133094 .4

Resolution: RP23-16024 AC240396.3 and CH36-223013 AC239604.3 have been selected, sequenced, and submitted, and they close this gap.

Assembly Information
MGSCv37 chr8: 22,336,657-22,729,648 (View Region: Ensembl | NCBI | UCSC)
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Exercises
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Retrotransposed pseudogene

BN NP AAAAA

Reverse transcription
and re-integration

pseudo_polyA signal

* mRNA transcript reverse
transcribed back into DNA and
inserted into chromosomal DNA

*Inserted randomly into
genome; introns spliced out;
considered “dead on arrival”

«often found by automatic
prediction algorithms

P e wa A

;-g—, Pseudogene.org
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Unprocessed pseudogene

Nuplication

o
B

*Gene duplication

eIntact exon-intron
structure

*Acquire mutations that
result in lose of function

Identified by lack of CDS
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Are IncRNASs conserved?

Guigo’s group generated
Heat map using blast

and exonerate analysis of
9,200 loci from gencode 7
to examine conservation
in mammals
(platipus/opposum)

¢ wellcome trust
psanger havan
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|dentification of Nonsense mediated decay
(NMD) (Stephen Brenner)
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CCDS pipeline:producing consensus

WTSI
EBI
comparison
e
are removed S

> Identify targets for update

Release T esmees . QNgoiNg revision

»  Identify targets for addition
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Human and Vertebrate analysis
and Annotation (HAVANA)group
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