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Havana: Human and vertebrate analysis and
annotation

« Manual annotation of human, mouse and zebrafish
whole chromosomes or genomes

Human ENCODE, mouse EUCOMM annotation

- Annotation of specific regions: human MHC & LRC
haplotypes, multiple species MHCs & LRCs,

Vega: Vertebrate Genome Annotation

- Ensembl derived browser focusing on manual
annotation
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Overview

 Manual annotation process: tools/pipeline/
access of data (VEGA)

 Community Manual Annotation —
Mouse (KOMP and NorCOMM)

Swine autosomes (IRAG)
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Do we know how many genes there are?

€/

Gene counts
Known protein-coding genes: 20,442
Novel protein-coding genes: 434
Pseudogenes: 15,007
RNA genes: 12,523
Immunoglobulin/T-cell receptor gene segments: 562
Gene exons: 649,964
Gene transcripts: 181,744
Gene counts
Known protein-coding genes: 21,879
M Novel protein-coding genes: 826
G Pseudogenes: 5,228
S RNA genes: 6,695
C Immunoglobulin/T-cell receptor gene segments: 481
Gene exons: 411,134
Gene transcripts: 95,883
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Automatic Annotation

Automatic Annotation vs Manual

€/

Quick whole genome analysis ~
weeks

Consistent annotation .

Use unfinished/illumina
sequence/shotgun assembly

No polyA sites/signals,
pseudogenes .

Predicts ~75% loci .
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Vega™*

Manual Annotation

Extremely slow~3 months
Chr 6

Need finished (high quality)
seq

Flexible, can deal with
inconsistencies in data

Most rules have exception

Consult publications as well
as databases

human and vertebrate analysis and



Manual annotation:

- manual annotation of genomic sequence (finished and
unfinished)

- every exon of every transcript supported by homology
(mMRNA / EST / protein)

- splice variants
- pseudogenes
- nomenclature
- gene clusters

e interpretation of problematic evidence

e examination of literature

wellcome trust
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Analysis and Annotation pipeline: Otterlace/ZMap

BLAST
Gene predictions
RepeatMasker
CpG prediction
Pfam
RefSeq
Ensembl

—

DAS=Distributed Annotation system
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Annotation interface: datasets

0NN

N\ DataSet human [new pipeline]

) ) ) X Choose DataSet [new pipelit bCX403H19-01 pre-analysis of clone bCX403H19 (2007/06/08) A
I S 20 chr1-11 Chromosome 1 AGP NCBI36 (2005/08/05)
cat i chr2-03 chromosome 2 from NCBI36 (2006/04/19)
chicken chr3-02 chromosome 3 from NCBI36 (2006/04/13)
. chr4-03 chromosome 4 from NCBI36 (2006/04/13)
chinp chr5-02 chromosome & from NCBI36 (2006/04/19)
COW chr6-16 chr 6 with ALE45922.12
dog chr7-03 chromosome 7 from NCBI36 (2006/04/24)
chrg8-02 chromosome 8 from NCBI36 (2006/04/13)
91' bbon chr9-17 Extra clone in pericentromeric region compared to NCEBI36
gor1' 11a chr10-09 chromosome 10 from NCBI36 (2006/04/21)
chr11-02 chromosome 11 from NCBI36 (2006/04/13)
hunan chr12-02 chromosome 12 from NCBI36 (2006/04/13)
marmoset chr13-12 chromosome 13 from NCBI36 (2006/04/24) B
di chr14-03 chromosome 14 from NCBI36 (2006/04/24)
nedicago chr15-02 chromosome 15 from NCBI36 (2006/04/13)
nmouse chr16-02 chromosome 16 from NCBI36 (2006/04/24)
nus_spretus chr17-02 chromosome 17 from NCBI36 (2006/04/19)
chr18-03 chromosome 18 from NCBI36 (2006/04/24)
opossun chr19-02 chromosome 19 from NCBI36 (2006/04/24)
D'i g chr20-11 Single base added to RP11-261N11
chr21-03 chromosome 21 from NCBI36 (2006/04/19)
D] atypus chr22-07 chromosome 22 (2007/01/19)
rat chr22p-03 chromosome 22 p-shotgun 2006-11-08
chrX-09 2006/07/17
tomaFo . chry-04 Chromosome Y with PAR regions in sync with chrx-09 {2007/05/17)
tI‘OD1 calis LRC_COX-01 chromosome 19 region LRC haplotype COX (2007/10/03)
wall aby LRC_DM1A-01 chromosome 13 region LRC haplotype DM14 (2007/11/01)
) LRC_DM1B-01 chromosome 13 region LRC haplotype DM1B (2007/11/01)
zebrafish 7 LRC_MC14-01 chromosome 13 region LRC haplotype MC1A (2007/11/29) r-o
4] P LRC_MC1A-02 chromosome 13 region LRC haplotype MC14 (2008/03/05)
Open Quit | LRC_MC1B-01 chromosome 19 region LRC haplotype MC1B (2007/11/239) r-o
LRC_MC1B-02 chromosome 13 region LRC haplotype MC1B (2007/12/24)
LRC_PGF_A-05 chromosome 13 region LRC haplotype PGF_A (2007/09/25) .
] I

Open | Search Error Log | Close ‘
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Ana_notes: interface to record annotation
history

11 AC091729.4 AC091729.4 completed  2007-12-11  jpa 5' C7orf50, GPR30, ZFANDZA, novel transcript

12 AC073094.11 AC073094.11 completed  2008-02-14  jpa Contains the UNCX gene for UNC homeohox, a putative novel transcript and ten CpG
islands.

13 AC102953.5 AC102953.5 completed  2007-12-06  ds8 Contains the MICALLZ gene for MICAL-like 2, the 3' end of the INTS1 gene for
integrator complex subunit 1, a novel gene and nine CpG islands.

14 AC093734.3 AC093734.3 completed 2007-12-06  ds8 Contains the 5' end of the INTS1 gene for integrator complex subunit 1, four novel
genes, the MAFK gene for v-maf musculoaponeurotic fibrosarcoma oncogene
homolog K {avian), the TMEM1844 gene for transmembrane protein 1844, the
PSMG3 gene for proteasome (prosome, macropain) assemhbly chaperone 3 and nine
Cp@G islands.

15 AC074389.8 AC074389.8 completed  2007-12-11  jel Contains a Myeloproliferative syndrome, transient (transient abnormal) (TAM)
pseudogene, four novel genes, the gene for a novel protein and five CpG islands.

16 AC110781.3 AC110781.3 completed  2007-12-11  jel Contains the 3' end of the MAD1L1 gene for MADT mitotic arrest deficient-like 1
{yeast), a novel gene, the 5' end of a novel gene and three CpG islands.

17 AC104129.4 AC104129.4 completed  2007-12-11  jel Contains the 3' end of the gene for a novel protein, part of the MAD1L1 gene for
MADT mitotic arrest deficient-like 1 (yeast) and a CpG island.

18 AC069288.7 AC069288.7 completed  2007-12-11  jel Contains part of the MAD1L1 gene for MADT mitotic arrest deficient-like 1 (yeast) and
six CpG islands.

19 ACO06433.18 ACO06433.18 completed  2007-12-11  jel Contains part of the MAD1L1 gene for MAD1 mitotic arrest deficient-like 1 (yeast) and
five CpG islands.

20 AC005282.4 AC005282.4 completed  2007-12-11  jel Contains the 5' end of the MAD1L1 gene for MAD1 mitotic arrest deficient-like 1
{yeast), the 3' end of the FTSJ2 gene for FtsJ homolog 2 (E. coli) and three CpG
islands.

21 AC004971.3 AC004971.3 completed  2008-02-19 jpa Contains the NUDT1 gene for nudix (hucleoside diphosphate linked moiety X)-type
motif 1, the SNX& gene for sorting nexin §, the 5' end of the EIF359 gene for
eukaryotic translation initiation factor 3, subunit 9 eta, 116kDa and eight CpG islands.

22 AC004840.4 AC004840.4 completed  2008-02-19 jpa Contains the 3'end of the EIF359 gene for eukaryotic translation initiation factar 3,

subunit 9 eta, 116kDa, the CHST12 gene for carbohydrate {chondroitin 4)
sulfotransferase 12, two novel genes and two CpG islands. /

Note text: Set note | clear |

|~ write access| Show Range [F7] | Hunt selection | Refresh Locks | Refresh Ana. Status | Open from chr coords “l‘ Load pipeline data| Run lace | Close |

§amnger havanc
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345 CUSG2069.1  CH242-512B1  completed e T - e |
il ew Raise ticke Help
349  FP102293.2 CH242-307A4 leted jel =
A Comp el a !e B | Backl [ H-Split| V-Split| Unspht| Un\ockl [ Revcompl 3 Framel DNA| Columnsl [ Zoom |n| Zoom outl aF H 1 380574 |[Data loaded
350 Cue94523.1 CH242-64C23 completed a8 jel 7] ‘

[ vertebrate_mRNA |

351 CU468048.2 CH242-387C12 completed

chr3-03_59207190-5958776

2 FEERS i i Homology matches =
oo £ ﬁ “Manual N
] , ] ) ST Vertebrate mRNA
. -annotation H -
i i B
C - ) ) o Ainred and\ seliin) {0 '
. [ T Joreen)
] \ . 01~ oo o walingn I T
210k — _ :
] | = il mom o Ml | VSO |
] / £
] ‘\ | Z I 1
- %iw 3 ] | om0 ol o —
220k | B 97k T
4 7 m| ] | | 8
: ] Iy UL LY o I 11T TR
i i = - =l
5 (I I T [o]
— a4
Sl |
: ‘l “ | “ ‘l ‘l O O O X otter: Transcript CH242-307A4.2-001
- { j , ' ‘[ | E File Exon Tools Aftributes |‘
230k —| - ; =
2+ Ssps 220275 Lranseribt 7 mp exception
H=2<L2 Z:Tl”-z‘é. o Locus < NMD likely if extended
- 220304 = 22 altemative 3' UTR
219614 == 21! alternative 5' UTR
219284 = 21! confim experimentally
D O O O [X| otter: Session pig chr3-03 clone 350 99 218592 = 21 | yuo contiman
218192 == 21 "
File SubSeq Clone Tools B low seq| quality
= Transeript non-submitted evidence
B8YGC1_PIG.9042 | not best-in-genome evidence
CH242-307A4.2-001 Name: |CH2 42-30744 [ for vEGA
CH242-307A4.2-002 Type: Known_ not organism-supported
GENSCANQO000043775 —
Lectin_C.266136 Start: Found =||| Retatned intran
GENSCANOQOO0043774 Remarks:  alternative 'UTR  Splice I INAGNAG splice site
. Translation 7 non canonical TEC
ENSSSCTO0000009043 Upstream ORF < non u1z
CH242-64C23.2-001 e ! non canonical conserved
- L ical
F1SNX1_PIG. |K No full name (description) in Locus | Symbol: REG3G 3 [ Known ::: z::z:i:: 3::2'“9 ST
{LeC‘t'I n_C.266735 . 7 Full name: \regenera{ing islet-derived 3 gamma non canonical polymorphism
= T Alias(es): |
[ Eind | Clear |
4 Remarks: A
[
wellcome trust o

gtgenger navan
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Splicing checked via viewing cDNA
alignments in “blixem”

®@@® = pfetch -client=acedb_deskpro19676_lw2 -F 'EM:AY009401.1' &
N 21 =
P 1-1702
R$ ?arnes M.R.:
L éubmltted {18-AUG-2000} to the EMBL/GenBank/DDBJ databases.
[RL Genomic Bioinformatics. Biotechnology and Genetics. Neurosciences and Renal
L PR TRoreEY, Thir hemnues oo Easen GrS BhuL T ToTTAeTS Setenee
E H-InvDB: HIT000083167.
®W@@a=————————————————— Blixem (nucleotide alignment): 2.95086850-95944187 ———| "
—_— —— | [FT  source 1..1702
[Zoom In]|[zoom Out][Whole] 5000 10000 15000 ? ;ﬁxi%ﬁ?°”“”s
map="2¢

100% = — Fr e T 9606
80% -— — T sig_peptide 224..295
60% — - = 1 cos ggj?[zg;‘m
40% T
20% T HbesoBEsonms

oz i ;glb]:;tzg ?ENEué27B?PROOEBIE“
(=] —LFr T 11 T b et Tnter pro: TPROOSELT"
FT /Zdb_xref="InterPro:IPR009143"

D_ 1L 1 :rm§K§/Smxss Prot:Q9YeF9"”

100% Fr s ga?zgm VAEL ARGARL EVREL G GF RF RUNCSSHoK AF BRTLORDTRE
80’; T F\/FgITRRERSHﬂv¥URES EELII:ﬂCEEﬂngGRRPF’RPSELHETPGPF’EF’SESPEE
£o7 o e e
40% F% Egk%xﬂgg\?\?g;gsggs;;gEZEEEERQENSSRPDLSE:DLLE:EREHRHES\’QLEENE
207{ E Sequence 1702 BP: 252 A: 629 C: 570 G: 251 T: 0 other:

0% s e iecatate Sovosoctos copeee 120
¢ 240
ctecogoste gggotgotee tgobgotect oobghgoocg gogoacgtog goggactsty §gg
Help Sort HSPs by: Iidentity w | Settings Goto < match match> << >> < > Strand~v IEM:AV009401.1 i Feener pna @
| ]
| Score |%ID| Start | |End
2 95086<>5944187 (+1) 9733 ggggttcgggaatgccagttccagttccgcttccgacgctggaactgctccagccatagcaaggccttcgggcgcatcctgcaacagggtcagtgtggggaggaccc 9839 L
y m— = - - - = - - - - - - — =~
AKO75522,1 91 90 180 ggggtgcgagagtgccagttccagttccgcttccgccgctggaattgctccagccacagcaaggcctttggacgcatcctgcaacagg |
ABO59570,1 91 90 86 |ggggtecgagagtgccagttocagttococgottocogocgotggaattgctocagecacagecaaggcctttggacgcatoctgocaacagg
BC0O04329,1 91 90 84 |ggggtecgagagtgccagtteccagttecocgottocogocgotggaattgctocageocacagecaaggectttggacgcatcctgocaacagg
BT007456,1 91 90 81 [ggggtgcgagagtgccagttocagttocgettocgocgetggaattgoctccagecacagocaaggectttggacgocatcctgcaacagg
AK133954,1 88 88 332 [ggggttogagaatgtocagttocagttoocgtttocgacgetggaactgectccageocacagecaaggectttgggocgegtectgcagecagy
BC0O48700,1 88 88 266 [ggggttegagaatgtecagttccagttececgttteccgacgetggaactgectccagecacagecaaggectttgggegegtectgocageagg
M89800,1 88 g8 78 |ggggttogagaatgtecagttocagttocgtttocgacgectggaactgoctoccageocacagecaaggectttgggogogtoctgocagocagg
AB199733.1 76 76 77 |ggegtgogggagtgocagtaccaattocgottocgocgetggaactgocaccageccacagcaagtacttocggocaagatecctgcagecagg
AK289526, 1 64 68 228 [ggcatcaacgagtgeccagtaccagttccgetteggacgetggaactget .. ctgeccctggecaaggtettecgggcaagageteccagtaggggcegt
CHR2, <>-001X| =il 0 27
GLEAN_15461X| =il 0 27
XM_581305, 3X =il 0 27
GENSCAN, 12X =il 0 27
PF00110,1X =il 0 1 |
-
2,95086<>5944187 (-1} 9733 ccccaagcccttacggtocaaggtocaaggogaaggetgeogaccttgacgaggteggtategttococggaagocecgeogtaggacgttgtcccagtcacaccectectggg 9839 [ |

.ngﬁmgse" havana
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Dotter can be used to align against
unmasked sequence (reveal small exons

o= potter 2.95086850-9 vs. AY009401.1

2,95086850-9 (horizontal} vs, AY009401.1 {vertical’

8000 8500 9000 9500 10000 10500 11000 11500 12000 12500 13000 13500
0 |I|I1|Il||IlIIlI|IlI|lI|Il||lI|III|lI|II|||I|III|II|I|I1IIII|IlIIlI|IIIIlIlIlIIlIlIII‘lI|Il||II|I|II|I|I|I1|III|IIIIlI|

N N

] Nro26d, 741
1000

] N
1500

: \\.

T = =i

o
L]

[»]

10264

2,95086850-9: TGRGCCCCCCGGCCCCGCGRGATCCCCCGACGRCAGCGLTGCCTGRGAGT GGRGAGGCTGCGRCGACGACGT GGACTTCRGGEACGAGARGT CGAGGCTCTTCATGGACGCGCAGCACARACGGG
AY009401,1¢ CGGQCCCCCTGGCCCCGI:GGGCTCCCCGGHHGGCHGCGCCGCCTGGGRGTGGGGHGGCTGCG?CGHCGﬂl:GTGGHCTTCGGGGQCGHGHF‘IGTCGRGGCTCTTTFITGGRCGCGCGGCQCRHGCGGG

741
10264
RevComp: CCCGTTTGTGCTGCGECGTCCATGARGAGCCTCGACTTCTCGTCCCCGARGTCCACGTCGTCGCCGCAGCCTCCCCACTCCCAGGLAGCGCTGECGTCGRGGLEATCCCGEGGRGCCGGGLEGGECCA
AY009401,1: CGGQCCCCCTGGCCCCGCGGGCTCCCCGGQHGGCRGCGCCGCCTGGGRGTGGGGRGGCTGCG?CGF\CGHCGTGGQCTTCGGGGHCGRGHHGTCGF|GGCTCTTTﬂTGGHCGCGCGGCﬂCRHGCGGG
741

ﬂ
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DAS (distributed annotation
system) source visible in Zmap

806

X! lace chr21-03, clones 486..490

File SubSeq Clone Iools’
AP001469.6-002 Launch cMap Ctrl+ I3
Launch In A ZMap 8]

ESTT60480 Genomic Features Ctrl+i g
augUStUS . 2 Dotter Zmap hit ' [ e 2
ENST397708 Exonerate Zmap hit/Column Ctrl+X 6
AP001469.6-001 Regname locus Ctrl+Shift+L
ENST291688 Re-authorize Ctrl+Shift+A .
ERI: AP001469.3-00 .
GD: AP001469 . 9001 L2 NcOlUNANCAES S
MPI: AP001469.2-003 AP000471.3-010 ESTTEO502
genscan. S AP000471.3-009 augustus. 1
CCDS13734.1 ENST310126 ESTTE0498
ESTTEO605 CCDS13735.1 ESTTE0499
ESTTEO603 ESTTE0583 AP000337.2-005
ESTTEO600 ESTT60585 ESTTE0495
ESTTE0599 ESTT60588 ESTT60496
ESTTEO607 AP000471.3-008 augustus.5
AP001469.6-006 OTTHUMTOOO00207282 AP000337.2-004
PF03399 .1 AP000471.3-003 genscan. 1

AP000471.3-004 AP000337.2-002
ESTT6E047 4 OTTHUMTOOO00207283 ESTT60491

ERI: AP000471.59-001 CCDS33592 .1
AP001469.6-008 AP000471.3-002 MPI: AP000337.1-001
AP001469.6-007 AP000471.3-001 ERI: AP000337.1-001

MPI: AP000471.60-001 GD: AP000337.1-001
PFG2130.1 ESTTE0587 OTTHUMTOOOO00207336
CCDS33591 .1 AP000471.3-007 ENST337772
ESTTE0487 MPI: AP000471.60-003 AP000337.2-003
OTTHUMTOOO0020727 2 OTTHUMTOOOO0207 286 AP000337.2-001

. 285951

( wellcome trust
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. ® O O [X| Load column data

;l_
|

1B
1=
|-
7

4

augustus

cpg

das_aspic
das_comparacons_10way
das_congo_exons
das_evigan

das_exonify
das_gerp_23_way_constrelem
das_phastcons_17way
das_phastcons_28way
das_siepel_novelloci
das_transmap_mrna
das_transmap_refseq
das_transmap_splicedest
das_transmap_ucscgenes
das_ucsc_retroali3
das_washu_human_pasa_ests
das_washu_mrnas
das_washu_nscanl
das_yale_pseudogene
ditag_chip_pet
ditag_gis_pet
ditag_gis_pet_encode
ens_ccds_from_ensembl
ens_ensembl
ens_ensembl_from_ensembl_havana
ens_ensembl_havana
ens_estgenes

ens_ncrna
ens_separate_ccds
eponine
est2genome_human
est2genome_mouse
est2genome_other
genscan

halfwise

refseq_human
repeatmasker

trf

uniprot_sw

uniprot_tr

havanc
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Search Pfam on the fly in otterlace

e o6 X AF064860.4-001

File Exon Tools

41853 Check annotation Ctrl+C 192
Hunt in Zmap Ctrl+H
Dotter [Chigiriles
- Search Pfam Ctrl+P|
Transcript Rename locus Ctrl+L

Name: AF064860,4-001
Type: Putative_CDS —|
Start: Found — | End: Found  —
Remarks: tagged putative_CDS' as it is not

nnotation Mlcenserved domains and no similarit

conserved across species.,

to other

has no

Locus

Symbol: C210rfa3

g [ Known

Full name:

chromosome 21 open reading frame 88

Alias{es):

Remarks:

4 wellcome trust
Ksanger
institute

OTTHUMT00000194999 OTTHUMP0O0000109181 [Transcript info] [Exon info]
OTTHUMT00000195000 OTTHUMP0O0000109182 [Transcript info] [Exon info]
OTTHUMTO00000195001 no translation [Transcript info] [Exon info]
OTTHUMT00000195002 OTTHUMP00000109183 [Transcript info] [Exon info]
Features ¥
Chr. 21 30.88 Mb 30.00 Mb 20.01 Mb 20.01
Havana genes B3GALTS001 >
R o T 10 ) ) S ) 1 o s s s
s
Length = 3BETKb — Reversestrand ==
<TMPRSS3-009
—— 4
<C21orf38-001
Havana genes 0
<C210orf38-003 < C21orf38-002
< C210rf38-004
39.88 Mb 39.20 Mb 30.91 Mb 30.01
Transcript Name C210rf88-001 (vega_transcript)
Ensembl transcript sharing CDS with Havana: ENST00000380612
Transcript Exons: 3 Transcript length: 1,071 bps Protein length: 145 residues
information [Further Transcript info] [Exon information] [Protein information]
Transcript Class Putative protein coding [Definition]
I:::g;::_z‘ 15.29 Kb Reversestrand ~ — 1
Protein features Peptide
Prosite profiles PS51257
Scae (aa) 0 a0 @0 il 100 120 145

C210rf88 no pfamA domains
havan
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Manual Annotation and Biotypes:

Annotation based on transcriptional evidence.
Protein Coding

Known_CDS
Novel CDS
Genomic sequence Putative_CDS
] Nonsense_mediated_decay
Transcript
cONAsIIIE IINn IS Non_coding
ESTs IIIm DI LincRNA
I e s Antisense
e AAAA Sense intronic _
Sense overlapping
Protein Il I N N 3’ overlapping ncRNA
Retained_intron
Putative
1 Artefact
/\ /\ A Pseudogene
LT | | ] | Processed pseudogene

Unprocessed_pseudogene
Transcribed_processed
Transcribed _unprocessed
Unitary_pseudogene
Polymorphic_pseudogene

Bl sanger havang
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|dentification of NMD:

Genomlcsewenoe

:' | | | :
Full-length - R
MANA - T - —

T T T
EST ! ', P
sequences | : :I - -

PTO

- h |

'J"M"'

PTO
[ |
A
L | 1 |
A A
Alternative ‘Poison’
exon exon
D Untranslated sequence . Open reading frame

TIBs Vol 33:8

wellcome trust

pYsanger

institute
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Transcript biotypes:
Schematic of IncRNA

sense strand 5w

1 |GENE2-OT1

lincRNA — —
GENE1-IT1
g i B
GENE2-UA1
GENE 1 (Coding) GENE 2 (Coding) =
(g gy B— SN B =
[ GENEZ-AST — —o'&|
GENET-AST \m GENE2-AS3
[ gy
GENE2-AS2

GENE2-GENE1-AS1

5 kb 30 kb
“—>

A
v

45 antisense strand

Blsanger havan@
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Pseudogene Loci:

Processed

BN AAAAAA

Reverse transcription
and re-integration

\4
FAAMAA
* %

Unprocessed

R Duplication

]
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HAVANA Pseudogene Loci examples:

Processed Unprocessed
000000  wmmei | OO OO0 IIIIIIIIIIIIIIIII
C20orf45 [, | oIl | | ‘l
pseudogene|] H ‘ °°°°°°° ! . "y ! g
IR 1] || (| I ﬂ . IR — "
N (] | | — el
B NEMERD | I
00000000 1.1 5?08 ’I
PSGUdO_pOIyA ﬂ ::::::::;:l “ll n00000000 “" ::I lllll 1000000000000080]
signal  HUl®@ & |
T 1] O L .
§ LILR family
P 11 R I pseudogene
] [ |

Y sanger havand'
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Transcribed processed pseudogene: functional ?

(OTTHUMTO00000130640)
P’seudogene prediction 3 ! E;?]ttzii?,: \S/igznce - ) |

N

Processed pseudogene EST evidence
Poly-A annotation - some 100%

Blsanger havana
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Gene Structure - 5’ End

All variants share ATG --» sll'ElME

4 wellcome trust
Y sanger havana
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Gene Structure - 3' End

RBM 127+

AL109827,8.1| pEb9g.,

polyA sites and signals

4 wellcome trust
Bsanger
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Vega: Portal for the data

Search: [ All species  + for| ‘

sanger The Vertebrate Genome Annotation (VEGA) database is a . e.g. BRCA2 or human 13:32,889,611-32,973,347
Tovte central repository for high quality manual annotation of —h-g-y—g—r—! 8 o AT

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

Pl eicome trust
\>

group at the Welcome Trust Sanger Institute
The website is built upon code from the Ensembl project.

Website enhancements (all species)
Schema change (all species)
More news...

Browse a genome
What's New in Release 46 (12 January 2012)
Sl g:s"e’fn’:)P 2:01-2012) g:srg::b[?o'oe'zoog] @ Update to human annotation (Human)
/) @ Update to mouse annotation (Mouse)
. @ Chimpanzee annotation (Chimpanzee)
Mouse [12-01-2012] Al Wallaby [30-03-2009]
Q Ensembl Ensembl ® Website enhancements (all species)
@ Schema change (all species)
Zebrafish [24-10-2011)] Pig [16-05-2007] More news...
Ensembl Ensembl What's New in Release 45 (24 October 2011)
@ Update to human annotation (Human)
Chimpanzee [12-01-2012] [ Dog [14-02-2005] @ Update to zebrafish annotation (Zebrafish)
Ensembl Ensembl P
pdate to MGl links (Mouse)
®
®

wellcome trust

sanger havan

inStitu‘[e human and vertebrate analysis and




Vega*
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< ITGB5-008

Havana protein coding
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Locus summary:

Gene: Elk1 (OTTMUSGO0000017185)

ELK1, member of ETS oncogene family

Location Chromosome X: 20.510.521-20,527,734 reverse strand.
Transcripts There are 2 transcripts in this gene: hide transcripts |
Name Transcript ID Length (bp) Protein ID Length (aa) Biotype CCDS
( Elk1-001 | OTTMUSTOO000041618 3548 OTTMUSPOOO00018693 429 Protein coding | CCDS30048
Elk1-002 | OTTMUSTOO000041619 2246 No protein product - Retained intron /

Gene syxmary help

Curated Locus  Elk1 (MGl Symbacl)

CCDS This gene is a member of the Mouse CCDS set: CCDS30048 \
Gene type Known protein coding [Definition] CCDS
Author This transcript was annotated by Havana <vega@sanger.ac.uk>

Version & date Version 2, last modified on 04/06/2008 (Created on 25/05/2006)
Other assemblies This gene maps to te 20,510,521-20,527.734 in NCBIM37 (Ensembl) coordinates.

Jump to this stable ID in Ensemb \ )
Annotation date

MGI Symbol: Elk1 [view all locations]

Ensembl Mcuse Gene: ENSMUSGOO0000009406 [view all locaticns]

UniProtKB/Swiss-Prot: ASLBTO [align] [view all locations]

\

RefSeq peptide: NP_031948 [align] [view all locations] XrefS
RefSeq DNA: NM_007922 [align] [view all locations]
EntrezGene: 13712 [view all locations]

Blsanger havana
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Evidence used to build transcripts

Supporting evidence

HEVADagEnE —H B B2 0
Transcript evide. ..
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CF730463.1 i = 18|

AA268754.1 CH

BM936113.1 -

CJ163579.1 . .

CK793414.1 =

BY728635.1 i

Exon evi. (none)
Legend protein evidence Bm— EST evidence v cDNA evidence
—— non-canonical splice site ---Part of evidence missing from transcript <

Export image
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Linked loci
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HOXA gene cluster

Human chr 7p15.2 Mouse chr 6gB3
HIT18844 ——t——=—2— j =t -
HOXA11AS + T T | il
] == ='.'=3__;E > E ] = L
2 jz}zg ===jE> E = E B 5
s = B 2-1 .-

P i§ = zﬂ E. - E 2 :
= = __E E - z e

=

_ % H g = E__§= = __=O
E % = :

N i v : o

- , N3 . .

HOTAIRM1| »s = = = | .

Long non-coding transcripts are conserved across species and
regulate expression of HOX genes
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Readthroughs/fusion proteins:
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Human haplotypes in VEGA: Other species MHC:

MHC:

Gorilla [30-03-2009]

Reference (PGF) w Ensembl
6-COX
6-QBL "Wl Wallaby [30-03-2009)
6-SSTO ‘ Ensembl
6-APD | ' Pig [16-05-2007]
6-DBB B |Entomb
6-MANN —dl
6-MCF | Dog [14-02-2005]

L Ensembl

LRC:

19-COX e | Chimpanzee [12-01-2012)
19-PGF 1 @ Ensembl

4 wellcome trust
Sanger hava n.
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Multicontigview:
Compare regions in MHC between pig and human
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Community Annotation:

*Otterlace/Zmap software available for Mac and Linux

Part of IKMC with EUCOMM annotation in mouse:
*KOMP and NorCOMM annotation

«Jamborees for species with strong community interest:
*Xenopus tropicalis 2005 (cDNA)
*Cow 2007 (Genomic WGS) Publication

*Pig

«2008 (Genomic WGS)

«2010 - 2012
IR genes in Pig (~2000 genes) manually annotated by community
Chromosomes X and Y to be fully finished and annotated by Havana

wellcome trust

sanger havana

Institute human and vertebrate analysis and



Community Annotation Approaches:
The value of a genome is only as good as its annotation

Otterlace/Zmap Annotation Software: Anacode team
Authentication:

Sanger single sign-on account (email)
Registered email for otterlace permitted users:

Access to our data and and analysis pipeline

“Blessed Annotator”

Mouse KOMP and NorCOMM (part of IKMC)

External annotators (3) trained from Wash U and U Manitoba
|dentifying critical exons to make knock-out constructs

6 months of training and QC — Integrated into mouse gene build

“Gatekeeper”
Swine autosomes

External annotators worldwide (~30)
Short training for European and US groups, plus regular calls and WebEx

Guidance and QC by WTSI

Y sanger havand'
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Mouse KOMP annotatlon
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View KO'’s in Vega

63.00 Kb Forward st
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Chromosome bands c2
: Mouse RefSeq cDNA BE 1 | |
[l EMBL vertebrate c... o | I 41
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Havana protein coding
"0
Fastkd2-006 >
Havana retained intron
1Tt
Fastkd2-002 >

Havana retained intron
r~—
Fastkd2-
|| Havana
ALG45534.20.1.164167 > AC099637.7.1.169573 >
Hwana ene "'M H'“-H'"IL —.MHVM“—-_—-—'"‘_—_—'—"
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R
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Gene Legend [ Havana processed transcript I Havana protein coding

KO (KOMP) gene
There are currently 38 tracks tumed off.
Vega Mus musculus version 46.201201 (VEGA46) Chromosome 1: 63,729,643 - 63,792,642
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Swine Immune Response Annotation Group (IRAG)

Chris Tuggle (lowa State), Claire Rogel-Gaillard (INRA)

USA: lowa State China: Huazong Agricultural University
USDA
Michigan State Europe: INRA
Univ Minnesota Parco Tecnologico Padano
Oaklahoma State Roslin
Kansas State UCL
WTSI

Japan: AFFRC
STAFF ~30 annotators!

Y sanger havand
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Gene duplications in pig
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Missing genes from pig?
Ensembl multi-species view
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Manual annotation:

CD1D

CD1 family
pseudogene

CD1B

Expansions in cow and dog, but not pig?
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Comparative annotation:
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Community Annotation: Summary

“Blessed Annotator’:
Extended training means less QC

Wide range of biotypes
Annotation figures: KOMP 1876 genes, NorCOMM 378 genes

“Gatekeeper”:
Shorter training means more QC
Annotation figures: Pig IRAG 1276 genes

sanger havana
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Lessons Learned:

QC
How to maintain quality with diverse annotation expertise

Training
Essential, plus regular updates (WebEX)

Nomenclature
Swine Nomenclature Committee

What next:

Merge the IRAG manual annotation with the automated Ensembl annotation:
~ 8% of genome

Extend annotation / collaboration:
Refined gene list for IRAG

QC: Complex and partial genes

Publications

Y sanger havand
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