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Otterlace

Otterlace is an interactive, graphical client, which uses a local acedb database with
Zmap and perl/Tk tools to curate genomic annotation. Annotation is stored in an
extended Ensembl schema (the "otter" database), which presents the annotator with
contiguous regions of a chromosome. The acedb database provides local persistent
storage, so that if the software or desktop machine crashes, reboots or is exited, the
editing session can be recovered. Since all communication goes through the Sanger
web server, annotators can work wherever there is a network connection.

Starting an Otterlace Session

Type: otterlace & in a terminal window. If you are using Mac OS X, double-click
on the otterlace icon. You will be required to authorise your session by entering
your password. If you experience any problems, email anacode@sanger.ac.uk

N Choose DataSet

7 1) Enter your password in
the box and click on Send.

=] =
Open Recover sessions Quit

7 X/ Enter password

Enter paggwor

Send
3) Select the dataset using left
DataSet chooser click. Then click on Open.
2) Select the species using left click o
. . . DataSet human
and click on Open or just double click. bCR403H19-01 pre- = of clone bCX403H13 (2007/08) F
ThlS Wl“ open the Dataset WindOW bPA115E9-01 feanalysis of project bPA115B2 (20020317)
p . chri-14 chromosome 1 GRCh37 (2002/03/27,

chr2-04
chr3-03 chromosome 3 GRCh37
chra-04 chromosome 4 GRCh37 (20

)

)

X )

chr5-03 chromosome 5§ GRCh37 (ZA03/06/01)

cat chr6-18 chromosome 6 GRCh3/2002/06/01)
. chr7-04 chromosome 7 GRCHA? (2002/06/071)
chicken chr8-03 chromosome 8 GRZh37 (2009/06/01)
chinp chrg-18 chromosome 8 ZRCh37 (2008/06/01)
chr10-10 chromosome/D GRCh37 (2003/06/01

chr11-03 chromosopfe 11 GRCh37 (2008/06/01

chr12-03 chromogOme 12 GRCh37 (2008/06/01

chri3-13 chrogbsome 13 GRCh37 (2008/06/01

chr14-04 chydmosome 14 GRCh37 (2008/06/01

chr15-03 romosome 15 GRCh37 (2008/06/01

)
)
)
)
)
)
chromosome 16 GRCh37 (2008/06/01)
]
)
)
)
)
)

chr16-03

chr17-03 chromosome 17 GRCh37 (2003/06/01
chr18-04 chromosome 18 GRCh37 (2008/06/01
chr19-03 chromosome 19 GRCh37 (2003/06/01

chr20-13 chromosome 20 GRCh37 (2003/06/01
chromosome 21 GRCh37 (2003/06/01
chromosome 22 GRCh37 (2008/06/01
chromosome ¥ GRCh37 (2003/06/01) i

Open | Search Error Loz | Close |

X/ Recover sessions

This allows you to recover sessions that
have crashed, or when lace has been
exited by pressing the Quit button in
the Choose Dataset window. This
window will appear automatically
when opening a new otterlace session
and previous sessions are still present.

zebyafish

|4 Please contact anacode if uou still get an error
to exit the session, or have
the error which cause

when you attempt
I information about
to ke left,

Open Recover sesszions -l—&ﬁ-b— ——Lﬁ’ e
Recover Cancel

fan chr2-04 clones 217..218




X! DataSet human

bCX403H19-01 pre-analysis of clone bCX403H18 (2007/06/08) I
bPA11589-01 preanalysis of project bPA 11583 (2008/03/17)

chri-14 chromosome 1 GRCh37 (2008/03/27)

chr2-04 chromosome 2 GRCh37 (2003/06/01)

chr3-03 chromosome 3 GRCh37 (2008/06/01)

chr4-04 chromosome 4 GRCh37 (2008/06/01)

Tue Sep 1 GET  hitp://wwe.sanger.ac,uki 80/c0i-bin/otter/Sz/nph-get_otter_config?clie |||
chromosome 10 GRCh37 (2008/06/01) Tue Sep 1 GET http: //www. szm}tr ac.uk:80/cqi-bin/otter/E2/nph-get_datasetsclient=o
" ) Tue Sep 1 Authorized OK: 200 OK
chr11-03 chromosome 11 GRCh37 (2008/06/01) Tue sep 1 GET  http://wwe. sanger. ac. uk: 80/cgi-bin/otte r/52/nph-get_datasets?client=n
chr12-03 chromosome 12 GRCh37 (2008/06/01) Tue Sep 1 geT_datases - Cl1ent received 77S1 bYres from server
“hi 27 (9 Tue sep 1
chr13-13 chromosome 13 GRCh37 (2008/06/01) Tue sep 1 Creating 3 pipeline patsFactory for 'hum
chr14-04 chromosome 14 GRCh37 (2009/06/01) Tue sep 1 DESTROY has been called for Aczbatabase. pm mth hame /uar-/(mp/'\ace 52, 7791
. . o Tue sep 1 tot cleaning up ‘fvar/tmp/lace S2.7791.1° because erroer flag i
chr chromosome 15 GRCh37 (2008/06/01) Tue sep 1 Can't use an und:ﬁn:d value as 4 HASH reference at /sur(ware/anacuae/me
" 7 (2 / Tue Sep 1 Authorized OK: 200 OK
chr chromosome 1EGRCh3£l 008/06/01) Tue sep 4 GET  http://ewe. sanger.ac.uk: 80/cqi-bin/otte r/S2/nph-get_ntter_configsclie
chr17-03 chromosome 17 GRCh37 (2008/06/01) Tue Sep 1 get_otter_config - client received 27706 bytes from server
. o Tue Sep 1 GET  http://www.sanger. ac.uk: 80/cqi-bin/otte r/52/nph-get_sequencesetsiclie
chr18-04 chromosome 18 GRCh37 (2008/06/01) Tue Sep 1 get_sequencesets - client received 23815 bytes from server
chr19-03 chromosome 19 GRCh37 (2008/06/01)
chr20-13 chromosome 20 GRCh37 (2008/06/01)
chr21-04 chromosome 21 GRCh37 (2008/06/01)
chr22-08 chromosome 22 GRCh37 (2008/06/01)
chrx-11 chromosome X GRCh37 (2008/06/01)
= / L
Open | Search _Error Log | Close
— S = =
Email anacods Close

chromosome § GRCha7 (2008/06/01)
chromosome 6 GRCh37 (2008/08/01)
chromosome 7 GRCh37 (2008/06/01)
chromosome 8 GRCh37 (2008/06/01) R
chromosome 8 GRCh37 (2008/06/01)

Otterlace software and/or database
problems are shown in the Error Log.

%\ log file - human

The Search feature allows
you to search the Dataset
for any feature such as
Otter ID, gene name etc.

X Find loci, stable_ids or clone;

Search for:

KKK K K K

Otter Gene/Transcript/Translation/Exon OTT, stable_IDs.
EnsEMBL Gene/Transcript/Translation/Exon ENS... stable_IDs,
CCDS names or

Pipeline hit names.

Locus names or sunonums,
international or EMBL clone names,
7]

=

Clear Search | Close |

202 ACDS6570
203 ACO96561

204 ACO74233.

205 AC110300
206 AC127378

207 AC104807.

208 ACO67E8
z03 ACO18467
210 AC110925

211 ACO12506.

ziz  Aco11239
Z13  AcoD9242
z14 AC079924

215 ACOBEE92.
216 ACI04665.

217 ACODS073

218 ACOD9228

Z13  ACO78975

z20 AC093798.

Z21  ACO13459.

222 ACOI2073

223 ACO13267.

z24  ACO12457.

\ Sequen(eiet chr? 04

RP11-368018 completed  2008-01-30 erz panmnnve\gene Znnve\genes

A

1 RPI1-257D7 completed  2008-01-30  jmiz  nathing

6  RPI1-77022 completed  2008-01-30  jmi2  nathing

3 RPI1-S41A12 completed  2008-01-30  jm12  nathing

3 RP11-608P22 completed 2008-01-30 iz nothing

5 RP11-616I24 completed  2008-01-30  jm1z  nathing

10 RP11-560C7 completed  2008-02-07  jmiz 3 novel gene, CpG

.9 RP11-398217 completed  2008-02-07  jmiz ' novel gene

1 RPII-121E2 completed  2008-02-07  jm12  nathing

9 RP11-498022 completed 2008-02-07 iz 4 novel genes, 5' KLHL29, CAG

.5 RP11-414D15 completed 2008-02-07  jmiz  part of KLHL23, novel protein

.6 RP11-557N21 completed

.6 RP11-463LE completed  2008-02-07  jm1z  part of ATADZE

3 RPI1-424c23 completed  2008-02-07  jm12 5 ATADEE, UBXDd, RPS13 pseudo, SDHC pseudo, 2 CpGs

3 RPI1-724N3 completed 2008-02-07 12 navel protein, C2ordd, 5 FKBP1E, CpG

4 RPI1-507M3 R SIS 2 @ P N, A, TR e, mv R, B e e, 9 U, B

pGs

4 RPI1-219F1 completed 20090211 jvz  Contains the 5' end of the ITSN2 gene for intersectin 2, a ribasamal protein Laga
(RRL36A) pseurdagene, 2 high-mability group nucleasomal binding demain 2
(HMGNz2) pseudogene and a CpG island.

.6 RPII-107P22 completed 20080213 mpk  nathing

3 RP11-306N14 completed  2008-02-13  mpk  Contains the " end of the NCOAT gene for nuclear receptor coactivator 1 and twa
CpG islands.

9 RP11-169L20 completed 20080218 mpk  Contains the & end of the NCOAT gene for nuclear receptor coactivator 1, the §' end
‘nsrlénnacewo gene Tor CENPO centromere protein O, & novel protein and one CpG

9 RPI1-443820 completed 20080213 mpk  Contains the 3' end of the CENPO gene for CENPO centramere protein O, the
ADCY3 gene for adenylate cyclass 3, the 3' end of the RBJ gene for ra and DnaJ
domain cortaining and one CpG island

11 RP11-28408 completed 20080213 mpk  Contains the §° end of the REJ gene for rab and DnaJ domain eontaining, a ribasomal

protein §13 (RPS13) pseudogene, the 5' end of the EFR3B gene for EFR3 homolog B
(3. cerevisiag), a succinate-Cod ligase, ADP-faming, beta subunit (SUCLAZ)
pseudogene, a novel gene and twa CpG islants

7 RP11-509E16 completed  2008-02-29  mpk  Contains the 3 end of the EFR3 gene for EFRS homolog B (5. serevisiac), the
POMC gene for
alpha-melanacyle stimulaling hormoner beta-melanoeyle simulating hormane/

X' Email anacode@sanger.ac.uk?

r_rel52/ensembl-otter/tk/otterlacel error log /nfs/team71/analysis/c.

Description of error:

Send this error log to 'an*de@sanger.ac.uk"?

An option to email anacode with the errors
is provided to facilitate a diagnosis. Always
include a “useful” description in the email!

4) The SequenceSet window
appears, (also known as
Ana_notes). It shows remarks
that can be added using the
entry field at the bottom to
44— help track annotation
progress. This window also
allows you to either open the
whole contig range in one
scrollable window or open a
selected range of your choice.

=]

Note text: ACO05073 Set note | clear

[ urite access Show Range [F71 | Hunt selection | Refresh Locks | Refresh fina. Status | Open From chr coords | Run Lace

4|
: X Openaslice
Enter chromaseme cosrdinates For the start and end of the slice to open the clones contained,
Llose | Slice: start 10001 end [1010001

% Open Range

It looksz az though you are about to open a large
sequence set, Would you like to restrict the
number of clones wisible in the ana_notes window?
If =o please enter the number of the first and
last clones you would like to =ee.

Run lace Cancel |

These options allow you to open
specific regions and are designed

Firzt Cloney <1 |1 Last Clone: {(20039) |35

Open ALL Open Range

A 4

to make opening clones quicker.




X SequenceSet chr2-04

completed

202 AC096570.1  RP11-368018 2008-01-30
203 ACD96561.1  RP11-257D7 completed  2008-01-30
204 ACD74233.6  RP11-77022 completed  2008-01-30
205  AC110300.3  RP11-541A12 completed  2008-01-30
206 AC127378.3  RP11-608P22 completed  2008-01-30
207 AC104807.5  RP11-616I24 completed  2008-01-30
208 ACD16768.10  RP11-560C7 completed  2008-02-07
209 ACD18467.9  RP11-398317 completed  2008-02-07
210 AC110925.1  RP11-121E2 completed  2008-02-07
211 ACD12506.9  RP11-498022 completed  2008-02-07
212 ACD11239.5  RP11-414D15 completed  2008-02-07
213 ACD09242.6  RP11-557N21 completed

214 ACD79924.6  RP11-469L8 completed  2008-02-07
215 ACDB6692.3  RP11-424C23 completed  2008-02-07
216 AC104665.3  RP11-724N3 completed  2008-02-07
217 ACDDB073.4  RP11-507H3 completed  2008-02-07
218 AC009228.4  RP11-219F1 completed  2003-02-11
219 ACD78975.6  RP11-107P22 completed  2008-02-13
220 AC093798.3  RP11-306N14 wpleted  2008-02-13
221 ACD13459.9  RP11-169L20 2008-02-18
222 ACD12073.9  RP11-443820 completed

223 ACD13267.11  RP11-28408 completed  2008-02-1
224 ACD12457.7  RP11-503E16 completed  2008-02-29

jmi2
jmiz
jmiz
jmiz
jmiz
jm2
jmi2
jm2
jmiz
jm12
jm12

jmi2
jmiz
jmiz
jmiz

vz

mpk
mpk
mpk

mpk

mpk

mpk

part of novel gene, 2 novel genes
nothing

nothing

nothing

nothing

nothing

3 novel gene, CpG

5' novel gene

nothing

4 novel genes, 5' KLHL29, CpG
part of KLHL2, novel protein

part of ATADZE

The SequenceSet window columns show: clone
number, accession number, internal project
name (where appropriate), pipeline status, date
that clone entry in this window was updated,
annotator responsible for update and free text
field with notes about the clone content entered
using the Note text box.

5' ATADZB, UBXD4, RPS13 pseudo, SDHC pseudo, 2 CpGs
novel protein, C2ori44, 5' FKBP1B, CpG

3 FKBP1B, TP5313, PFN4, novel protein, novel gene, 5' novel protein, 3' ITSN, §
CpGs

Contains the 5' end of the ITSN2 gene for intersectin 2, a ribosomal protein L3ga
(RPL38A) pseudogene, a high-mobility group nucleosomal binding domain 2
(HMGN2) pseudogene and a CpG island.

nothing

Contains the §' end of the NCOAT gene for nuclear receptor coactivator 1 and two
CpG islands.

Contains the 3' end of the NCOA1 gene for nuclear receptor coactivator 1, the 5' e}
of the CENPO gene for CENPO centromere protein O, a novel protein and one
island.

Contains the 3' end of the CENPO gene for CENPO centromere proteis

ANAN

dormain containing and one CpG islant
Contains the ' end of the RBJ gene for rab and DnaJ d
protein 513 (RPS13) pseudogene, the 5 end of the

(S. cerevisiag), a succinate-CoA ligase, ADP-foy
pseudogene, a novel gene and two CpG sl
ontains the 3' end of the EFR3E gene,

fing,  ribosomal
for EFRS homolog B
unit (SUCLAZ)

Blog B (5. cerevisiag), the
Otropin/ ipotropi
jocyte stimulating hormone/ i

=

Pl gene for
alphd\gelanocyte sﬁmulamig hgafones be

Note text: AC008073

" write access Show Range [F71

Hunt selection

Refresh Locks | Refres\ina, Status | Open from chr coords

Set note | clear

write access can be
turned off by clicking
on the button.

5) A clone can be selected
using the left mouse
button. Use the shift button
to select multiple clones.
Selected clones become a
nice salmon colour. Now
click Run lace.

X Select column data to load

X 217: pipline status of AC008073.4 (RPL1-S07M3)

SubnitContia 2008-06-01 18:21:28 0
Auustus 2007-11-28 20:54:08 0
oo 2007-11-26 1140118 0
Eponine. 2007-11-28 20:55:45 0

Estagenane_tuman
stagenane_hunan_ran
Estzgenane_nouse

20050523 21147227 24-Aug-09 (100)
20090515 20:24:50  24-Aug-09 (100)
2005-05-23 19143155 24-ug-09 (100)
2006051 20:24:50  24-Aug-09 (100)
20090523 19147225 24-ug-09 (100)
20050515 20126135 24-Aug-09 (100)

Genscan 2007-11-28 20:52:28 0
alfuize 071201 1323341 1242
Ropsathasker 2007-11-28 18115235 0

Uniprot S 2005-08-25 1:16:17 15,6

uniprot TR 20080625 11516524 15,6
Unirot_ran 2008-06-25 11:04:52 15,6
rofseq_huran 2005-05-14 04:41:55 13-3u1-09
thiAscan 2007-11-28 20:52:44 0

ot 2007-11-28 13120148 0

vertorma 20060515 16144113 24-Aug-09 (100)

vertrma_ran 25 20:14:10 24-Mug-09 (100) E

P AT

Right click on clone to
show report of pipeline
status. Double clicking on a
clone shows history of edits.

X 217: note history of AC00807

®11-507M3)

taylor  worting on A
aylor  worting on - gene 1 below - contnued

w2 e
W12 3 FKEPTB, TPSAI3, PFNS, novel potsn, novel gene, 5 novel proein, 3 TSN, §
Coas

W12 3 FKEPTB, TPSAI3, PFNS, novel poten, novel gene, 5 navel profen, TSN, §
Coas y

;
Set cote | Erev: Clons | [ Hoxt Elone | cioee |

6) The Select column data to load box appears next, which allows you
to select the analysis and features you wish to see in Zmap. Fewer
selected columns will mean a shorter period of time required to open
your clones. Selected columns have a

box next to them.

]

Hone oescripion
fb 1nitio gene predictions From sugustus

€08 transcripts mapped Fram the Ensembl databse

CC0S transeripts From the CCDS databose

ChIP_PET_ditage Potred-end tage

1 Conparatens.

" oere ©6 1stands

I dse_thransiz

I dae_tenTrack

das_Buaucons_Paeudogene  Paeudogenes agreed betueen Vale and UCSC
i das_nspsc BSPIC alternative isoforms (Pesole, Bari/Ttalu)
Chramatin Signaturss indicating TSS (Ernat, MIT)

das_CONGO_Exons Prot-cod. conparative exon predictions (Kellis, MIT)

das_CRG_UI2 U12 geres (Gusga. CRG)
das_Evigan Gene predictions by the progran Evigan (Fereira, Upenn)
i oRs_Exon

I dasExonsfy evolutionarily conserved protein-coding exons (UCSC)
Entries marked with important Flags in fnnoTrack

dac_peptide_atlas Peptades From http://uu, peptideatlos.ors

las_Stepel_Novelloet  Movel loct predictions (Sispel, UCSC)

1 das_transttap HRna Transiap cross-species aligmments (Diekhans, UCSC)
das_transitap_Refseq Transiap cross-species aligments (Diskhans, UCS)
das_transiap_SplicedEst Transhap cross-species aligmments (Diekhans, UCSC)
das_transhlep_UcscGenes  Transhap cross-species alignments (Diekhans, UCSC)
I das_UCSC_Nelntrons
I s UCSC_Nelntrons V3
das_UCSC_Retronl 3
das_UCSC_YeLuPseudogenes
lashu_hunan_PASA_ESTs ESTs used for PASA (van Baren, WUSTL)
1 das_ashu_NscANL NSCAN prediotions (van Baren, WUSTL)

Introns with non-cananical splicing (Biekhans, UCSC)
Introns with non-cananical splicing (V3. Diskhane, UCSE)

RetroF inder. pssudogenes (Diskhans, UCSC)

regions conserved across 10 species From the Ensembl Compara group

N select column data to load

[Nane [ Desoription

Bb initio gene predictions From augustus

8) A progress bar
shows the status of data
loading. boxes
turn green when columns
are loaded successfully.

Dereutt | Provious | ALL | ors | Tnvert | Reselsct failed

Losd 0 columns loaded

Cancel

7) Click load to run
Otterlace and Zmap.

Failed columns turn

red (mouse over for

details). Click button

to return status to
to retry.

4» 5] £5T_Human

i €C0S_Coding CC0S transeripts nopped fron the Enserbl database
||~ coos_gane CODS transeripts fron the CCDS database
»‘ CHIP_PET_ditags Patred-end togs
 Comparatons regions conserved across 10 species from the Ensenbl Compara group
ICar PG 1s1ands

das_2uaucons_Pseudogene  Pseudogenes agresd betueen Yale and UCSC
o das_sspic RSPIC alternative Lsoforns (Pesole, Bari/Italy)
® das_ChronSic Chromatin Signatures indicating TSS (Ernst. MIT)

1 das_CONGO_Exons Prot-ced, comparative exon predictions (Kellis, MIT)

das_CRE_UI2 12 genes (Gutgo. CRE)
= das_Evigan Gene predictions by the program Evigan (Pereira. Ubsnn)
DAS_Exon |
das_Exonify evolutionarily conserved protein-soding exons (UCSC)

= das_GenTrack Entries marked uith important Flags in AnnoTrack

das_peptide_atlas Peptides From htte://uas.peptideatlas,ore
© das_Sispel Movsllosi  Movel last predictions (Sispel. UCSD)
das._transhiar_HRna Transhap cross-species alignments (Diekhans, UCSC)
i das_transHap_RefSen Transhap cross-species aligrments (Diekhans, UCSC)
das_transtlap_SplicedEst Transhap cross-species aligrments (Dickhans, UCSC)
das_transtiap_Ussctenes
das_UCSC_Nelntrans
das_UESC_Retronlid

. das_UCSC_VeLuPseudogenss

das_Washu_hunan_PASA_ESTs ESTs used For PASA (van Baren. WUSTL)

Transhap cross-species aligmments (Diskhans, UCSC)
Non-coding introns (Diskhans, UCSE)
Retrofinder pseudogenss (Diekhans, UCSC)

. das_Uashu_NSCANL NSCAN predictions (van Bar

Default | Previous | ALL | None | Tnvert

[— Loading: phastConsdd (5 of 30) Cancel

H eponine Clusters of transcription factor binding sites from Thomas Down's algo

Human EST blast hits realigned using est2gencme

Ll e EST blast hits realigned using est2gencme

n Lesro blast hits from species other than human or mouse realigned using

Further description information for the column data can be found here:
http://scratchy.internal.sanger.ac.uk/wiki/index.php/Otterlace filter _descriptions




Transcript chooser section

File menu: Manage the Otterlace editing session.

Use the Save option to
save your work regularly to
the master database. This
will also fetch new otter
IDs for new objects. The
Close option will quit the
current Otterlace session.

Save Ctrl+S
Resync Ctrl+R
Close Ctrl+l

Keystroke
shortcuts are
provided.

When turning off the write

The menu bars provide
different
annotation as explained
in the next sections.

access button on the previous
page, editing can still be carried
out in a Read Only database, but
such changes will not be saved

options  for

SubSeq

Clone Tools

back to the Otter database and
are thus not permanent.

Read Dnlg‘l

AC008073.1-004

PF0O0254.1
CCDS1706.1
augustus. 5
CCDS33153.1
ESTT13529
ESTT13528
AC008073.1-006
ESTT13527
AC008073.1-005
AC008073.1-003
ESTT13526

Objects are presented in the

order and cluster they
appear on the genome. For
example, genscan.1 and

genscan.6 are the objects
that appear at the top and
bottom (5’ and 3’ of the
positive strand) of the Zmap
screen respectively. Editable
gene objects are in Bold.
Greyed out objects such as
AC104665.1-003 extend
beyond the selected contig.

AC008073.1-001
AC008073.1-002

AC008073.5-002
PFOOO76.1
ESTT13550
ESTT13549
genscan. 5
augustus.?
CCDS1707 .1
AC008073.5-001

AC008073.6-010
AC008073.6-003
AC008073.6-001
AC008073.6-002

073.2-001 AC008073.8-002 AC008073.4-006 ml

AC008073.2-002 ESTT13535 ESTT13543
AC008073.8-004 AC008073.4-012

AC008073.6-004 CCDS42659 .1 PFO0O0O36.2
ESTT13533 PFOO0O36 .1

PFO8240.1 ESTT13534 ESTT13544

AC008073.2-006
AC008073.2-003

AC008073.8-001
AC008073.8-005

AC008073.4-007
AC008073.4-003

PFOO107 .1 AC008073.8-003 augustus.?2
genscan. 3 ESTT13545
AC008073.2-004 augustus.3 PFO0O018.5
PF0O7653.5
AC008073.3-003 AC008073.9-001 PFOO018. 4
augustus. ¢ PF0O7653.4
PFO0235.1 ESTT13546 PFO0O018.3
CCDS1709 .1 AC008073.4-009 PF0O7653.3
ESTT13548 AC008073.4-011 PFOO018.2
ESTT13547 PFO0O168.1 PF0O7653.2
AC008073.3-002 CCDS1711.2 PFOO018.1
AC008073.3-001 CCDS1710.2 PFO7653.1
genscan. ¢ AC008073.4-008
AC008073.6-009 augustus. 8 ENST449230

CCD546230.1
AC008073.4-004

AC008073.6-011
AC008073.6-005

AC008073.4-010
ENST445614

ESTT13532 ENST415660 genscan. 2
ENST444504 ENST380883 anauctie 6
ENST420135 ENST380868 . PSR
ENST454150 acoogor3.4| Use the Find option in
AC008073.6-008  AC008073.4] Otterlace to search for
ESTT13531 AC008073.

Eerryseag IDs, gene names, free
AC008073.6-007 text, object names etc.

AC008073.7-002 augustus.1
AC008073.2-005 AC008073.7-001 RP11-219F1.2-001
CCDS1708.1
ENST313482 ESTT13536 genscan. 6 7i
KT ’/ 15
Find Clear
S

The locus and its associated transcripts and exons are attributed stable, versioned
database IDs (e.g. OTTHUMGO00000017411), generated and tracked within the
Otter database. Whenever a gene locus is edited the version number will increase
and the date of the change will be saved, allowing the user to find out when the
annotation was last updated. It should be noted that versioning occurs within the
database and such changes are not externally visible. Clearly, it is vital that current
Otter IDs are not deleted, only modified, unless the object is no longer valid.



Subseq menu: Editing operations on the transcripts listed in the window.

SubSeq) Clone Tools I

—

click on the feature
highlight your object and use the

To edit existing annotation, double
in Otterlace or

down menu or double click in Zmap.

drop

File SubSeq Clone Tools Read Only i
genscan. 1 AC008073.2/001 AC008073.8-002 AC00807: -006 &
AC008073.Z-002 ESTT13535 ESTT13543
AC008073.8-004 AC008073.4-0
AC008073.6-004  CCDS42659.1 PF00036.2
AC008073.1-004 ESTT13533 PF00036.1
ESTT13534 ESTT13544

PF00254.1
CCDS1706.1
augustus.5
CCDS33153.1
ESTT13529
ESTT13528
AC008073.1-00,
ESTT13527
AC008073.
AC008073
ESTT1352
AC008073.1-001
AC008073\1-002

AC008073.
PF00076.1
ESTT13550
ESTT13549
genscan. S
augustus.?
CCDS1707 .1
AC008073.5

AC008073.6-010
AC008073.6-003
AC008073.6-001
AC008073.6-002

AC008073.2-005

AC008073.8-001 AC008073.4-007

AC008073.8-005 AC008073.4-003

00107 .1 AC008073.8-003  augustus.2 Edit Ctrl+E
genscan. 3 ESTT13545 =
AC008073.2-004  augustus.3 PFO0018.5 Close all Fd
PFO - =
AC008073.3-003  AC008073.9-00 4 h
augustus . 4 PFO7653 . 4 Copy Ctrl+C
PF00235. 1 PFO0018. 3
CCDS1709., AC008073.4-009  PF07653.3 Paszte
ES 3 AC008073.4-011  PF00018.2
STT13547 PFOO168, 1 PFO7653.2
AC008073.3-002  CCDS1711.2 PFO0018. 1 +
AC008073.3-001  CCDS1710.2 PFO7653 .1 Hew Ctrl+h
genscan. 4 AC008073.4-008
AC008073.6-009  augustus. s ENST449230
AC008073.6-011  AC008073.4-010  CCDS46230. 1
AC008073.6-005  ENST445614 AC008073.4-004
STT13532 ENST415660 genscan. 2
T444504 ENST380883 augustus. 6
420135 ENST380868
AC008073.4-001  ESTT13537
AC008DY3.6-008  AC008073.4-002  PF00935.2
ESTT13 AC008073.4-005  PFO0935, 1
ESTT1353 RP11-219F1.1-001
AC008073. AC009228.1-002  PFO1101.1
AC009228.1-001 genscan.?
AC008073.7-0 AC009228.1-003  augustus.1

AC008073.7-001 RP11-219F1.2-001

CCDS1708. 1 PF00036.3
ENST313482 ESTT13536 NST416224 genscan. 6 7
= 1=

\r_mu Clear |
4

Transcript editing window.

Deletes
selected

transcript.

X AC008073.1-001

File Exon Tools Attributes
1931 CcDS 15273 m
cc 1795 =p 1967
5983 b 6030
12895 =p 13007
15145 €k 15762 ct =
=] ]
Transcript
Name: AC008073,1-001
Tupe: Known_CDS — ‘
Start: Found —| End: Found 4‘

Remarks: =
!

Locus
Symbol: FKEP1B

FKS506 binding protein 1B.

g " Known
Full name: 12,6 kDa

Alias{es):

Remarks: =
!

New objects or variants can be built
using any existing object as a template
by highlighting it in Otterlace and
selecting an option from the menu.
You can also choose any object on
Zmap as the basis for a new or variant
object. See Zmap section.

Ctrl+i I}V\

Copy and Paste — makes a
copy of selected transcript(s)
and assigns unique transcript
and locus IDs. Note — can be
used to copy objects from one
data set to another if both
data sets have been opened in
the same Otterlace session.

New — makes a copy of selected
transcript and assigns unique
transcript and locus IDs as well
as naming the transcript and
locus after the clone that the 3’
end of the object is from. Each
new locus will be incremented
by 1. Change the locus name to
a known symbol if necessary.

Variant — makes a copy of
selected transcript and assigns a
new variant number.

See Transcript editor section for
details on this window and the

options available.




Clone menu: Edit properties of each of the clones (one or many) opened in the

otterlace editing session.

File Sngeq@Iools r

The Clone menu allows
you to add the DE

Select the clone that
requires updating.

[T ACO0E0FE.4 ACOQEOTE, d
ACQO9Z228,. 4 ACOOIZ228, 4

The DE line can be automatically

X Clone: AC008073.4

(description) line to a
clone. The menu lists all
the clones that make up
the genomic slice you
are looking at, in the
order that they appear in
the SequenceSet.

You can also open this
window by double clicking
on the clone display in
Zmap. See Zmap section.

Clone
generated, but must be edited Neme: |ACO0B073.4 Accession.SV: |AC008073.4
further as it is unable to deal with Length: [166660  Start: L End: (166660
5 or 3’ ends of genes. See
. .d li Assembly
annotation gl" elines. Start: |1 End: 166460 Strand: |Fwd
Properties
Keywords: FKBP1B =
{one per ITSN2
line } PFN4
TP53I3
lescription?|Contains the 3' end of the FKBP1B gene for ]

Click to generate
DE Line.

member 4, two novel gene
novel gene. the 3'

Generate FK506 binding protein 1B, 12

TP53I3 gene for tumor protein p53 inducible
protein 3, the PFN4 gene for profilin family
g the 5' end
end of the ITSN2 gene for
intersectin 2 and five CpG islands,

.6 kDa. the

of a

Click Save to add the DE
line to the current session.

Remarks: i

V\ ]

Save Elosel
Private remarks can be

added here and will not be
seen in the EMBL header.




Tools menu: Useful things to run on the genomic sequence being annotated.

File SubSeq Clone

- i Mag
Genomic Features
Dotter Zmap hit
On Theg Fly {OTF} Alignm

Renam

Ctrl+G
Ctrl+,
Ctrl+X

locus
Re-aufthorize

Load [column data

Use this to relaunch Zmap
if it was accidentally
closed. For Zmap options,
see Zmap section.

X/ run dotter

Match name: | Reverse strand

Genomic sequence

Name ¢

Flank:

Launch Update

50000 Starf: End:

Close

Dotter alignment of any
selected homology in
paste buffer to object.
See section on Dotter.

X Genomic features for 'chr2-04_24270790-24608801"

File Add feature

Select Genomic
Features to bring up
editing window.

PoluA
PoluA
Polyf

site =
site =
ignal =
Poluf [site =
Poluf |site —
PolyA dignal =
Pseudo-PolyA signal —
Pseudo-Pol{A signal —

152928
154945
154970
172400
191014
191033
284410
287261

Fwd

152929 | Delete 0
154944 | Delete
154965 |~ Delete
172399 |~ Delete
191013 | Delete
191028 [~ | Delete
284415 [ Delete
287266 | Delete ]

Rev.
Rev.
Rev
Rev.
Rev.
Fud
Fud

=

PolyA signal {(6bp)

PolyA site {(2bp}
Pseudo-PolyA signs

Some features are project
specific and will be defined
when working on that project.

TATA-box
Recomb, signal g
EUCOMM exon{s)

q.

From the Add feature menu select
the type of feature you want to add.
This will then appear in the main
box. For polyA features only one of
the coordinates needs to be entered
as the other is calculated
automatically. If necessary, click to

(Bbp?

Reload reverts features
back to the last save.

enomic features

File Add feature

toggle the direction (Fwd/Rev). Select
strand before entering coordinates.

for 'chr2-04_24270790-24608801

Poluf site /1 154945 Rev
PoluA signal  /—| 154970 Rev
Reload Ctrl+R PolyA site ~|[ 172400 Rev |
Save CErl+S Polud site / | 191014 Rev |
= PolyA signal, ~| 191033 Rev
CLOS Ct'r‘l+|.\| Pseudo-PolyA s/gnal ~‘ 284410 Fuwd ‘
Pseudo-PolyR‘ignal ~‘ 287261  Fuwd

PolyA signal

154944
154965
172399

87266 | .-  Delete
Delete

=

Once the coordinates have
been entered, select Save
from the main window to
see the features in Zmap.




File SubSeq Clone (Tools

Launch ZMap Ctrl+2
Launch In A ZMap

Genomic Features Ctrl+G
Dotter Zmap hit Ctrl+,

On The Fly {0OTF) Alignment Ctrl+X
Rename locus Ctrl+Shift+L
Re-authorize Ctrl+Shift+A

Load column data

A 4

Re-authorize allows you
re-establish connection to
the database if login
expires. This can occur if
session has been running
for a few days.

v

X_ Select column data to load

depending on orientation.

On The Fly (OTF) alignment uses exonerate to align
sequences to Zmap. These can be single sequences,
multiple sequences highlighted in Zmap, missing accession
numbers or a fasta file of one or many sequences. Data can
be entered in all three of the fields in the OTF window at
the same time to search on accession(s), from a file and a
seqtext area. Results are dynamically loaded onto Zmap to
the right or left of the clone lines (see later Zmap section),

X| On The Fly (OTF) Alignm

brought to you by exonerate

Query sequences

Accessions: Fetch from cliphoard | Clear
Fasta file: Browse.
Fasta sequence:

_
=] |
Parameters
| Clear existing alignments of same type Number of transcript alignments to report (0 For all): 1
[ Only search within marked region Maximum intron length: 200000
Launch | Close |

v

Limit search to
the marked
region in Zmap

v

| Name | Description

augustus Ab initio gene predictions From augustus
CCDS_Coding CCDS transcripts mapped From the Ensembl database
CCDS_Gene CCDS transcripts from the CCDS database

ChIP_PET_ditags Paired-end tags

ComparaCons. regions conserved across 10 species from the Ensembl Compara group
cpg CpG islands
nd UCSC

das_2uaycons_Pseudogene  Pseudogenes agreed betwsen Yale a

das_Aspic ASPIC alternative isoforms (Pesole, Bari/Italy)
das_ChromSig

das_CONGO_Exons

Chromatin Signatures indicating TSS (Ernst, MIT)

prot-cod, comparative exon predictions (Kellis, MIT)

das_CRG_ULZ U12 genes (Guigo, CRG)
das_Evigan Gene predictions by the program Evigan (Pereira, UPenn)
DAS_Exan

das_Exonify evolutionarily conserved protein-coding exons (UCSC)

das_GenTrack. Entries marked with important flags in AnnoTrack

das_peptide_atlas Peptides from http://ww,peptideatlas,org
das_Siepel_Novelloci Novel loci predictions (Siepel, UCSC)
das_transiap_MRna TransMap cross-species alignments (Diekhans, UCSC)
das_transhap_RefSeq

Map_SplicedEst

TransMap cross-species alignments (Diekhans, UCSC)

TransMap species alignments (Diekhans, UCSC)

Map_Ucscenes ts (Diekhans, UCSC)

das_UCSC_NeIntrons

TransMap

Non-coding intr sekhans, UCSC)

das_UCSC_RetroAlid Retrofinder pseudogenes (Diekhans, UCSC)
das_UCSC_YtLuPseudogenes

da: uman_PASA_ESTs ESTs u; WUSTL)
das_Washu_NSCANL NSCAN predictions (van Baren, WUSTL)

elizlziEiEizE e

Default | Previous | ALl | None | Invert

Set this box to “1” to
search for
match or set to “0” to
search for all matches.

the best

Renames a
locus to a new
locus name.

I
Load *ﬁlumns loaded
—

Cancel |

’

X' rename locus

Rename locus: FKBP1B ~| to: FKBP1B|

Load column data gives you the
option to load in further column data
to a session that is already open.

Rename:

Cancel |

A 4

Use this window to
increase the window
of search for genes
with large introns.

Browse local
directory  for
sequence files.

X Ch¥gPe fasta file

Directory: /. automount/evs-users2/root

£ acedb
£ analusis

File pame:

=

LCancel

Files of tupe: Fasta Files (*,seq.*.pep,*.dna,*.Fasta,*.fa)




Transcript editor section

Coding sequence (CDS) start

CDS line does not appear
in non-coding transcripts
(which is governed by the
transcript type).

Orientation is shown by
either a ¢k or = between
coordinates and can be
changed by  holding
control and clicking over
the <F or = sign.

Exon boundaries.

X' AC008073.1-001
CDS stop
File Exon Tools Attributes
————» 1931 DS 15273 & =
cc 1795 9p 1967 . .
5954 < 6030 Canonical  splice
12845 &b 13007 < sites are highlighted
19445 €8 15762  ct 20| in green.
Ei / W =
Transcript
Name: RC00SJ73,1-001
Type: Known_CDS =
Found =|  End? Found = \J
Non-canonical
Annotation splice sites are
highlighted in
Locus red and need to
Symbol: FKEP1E gJ I Known be checked.
Full name: FK506 Rinding protein 1B, 12,6 kDa
Alias{es):
Remarks:
\ 4 A 4
Splice  sites  are
checked for the

following sequences:

agl exon ]gt
ag[ exon glgc




Changing the coordinates can be done a number of ways:
a) Copy coordinates from Blixem (see section on Blixem) or

select a block of your choice (exon, homol

and paste coordinates in white space to create new exon(s).

b) Or select existing exon(s) and paste to create copies to edit.
c) Paste over existing coordinate to replace old with new.

d) Or select coordinate and use up and down cursor key to

change value.

e) Or select coordinate and delete numbers with backspace

key and type in new numbers.

Note: Pasting is done by pressing the middle mouse button

(often the scroll wheel).

ogy, ...) in Zmap

Coding
Known_CDS
Novel _CDS
Putative_CDS
Nonsense_mediated_decay

Transcript
Non_coding
Ambiguous_0RF
Retained_intron
Antisense
Disrupted_domain
IG_segment
IG_gene
Putative

Pseudogene
Processed_pseudogene
Unprocessed_pseudogene

Transcript type
(see Annotation
Guidelines).

Transcribed_processed_pseudogene

Transcribed_unprocessed_pseudogene

This section provides
information relevant to
the transcript.

Unitary_pseudogene
The next Polymorphic_pseudogene
section IG_pseudogene
describes Expressed_pseudogene
Transposon
these menu AC008073.1-001 N
optk)ns. File Exon Tools Attributes TEC
Predicted
1931 CDS 15273
cc 1795 9P 1967
5983 dp 6030
12895 5p 13007
15145 §p 15762  ct
= |
Transcript /
Name: ACO08073,1-001
Tupe: Known_CDS ~‘
] Starcts Found ~| End: Found — |

CDS not found - 1
CDS not found - 2
CDS not found - 3

Remarks: =
remark

this text is "transcript visible

Annotation flthis text is "transcript annotation J
remark" k 7

~~Found
Not found l

Status of
translation stop
(CDS only).

UTR incomplete
A Locus

Symbol:

FKEP1B
Full names

Alias{es):

FK506 binding pgotein 1B,

g 7 Known
12,6 kDa

\

This section provides
information
to the locus (gene).

relevant

Remarkss: 1
r'ernar'k“
Status of translation start
(CDS only); number

indicates translation off-set.

The UTR incomplete tag is
set if the transcript is cut off
within ~ the  UTR.  For
example, if not all of an

Locus notes. Click on red
annotation  button to
make a comment private,
so that it does not appear
in the EMBL file.

Transcript notes. Click on
red annotation button to
make a comment private,
so that it does not appear
in the EMBL file.

mRNA used as evidence can
be aligned, due to missing
genomic sequence etc.
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File menu: Saving, closing, plus windows for showing translation and selecting
supporting evidence.

Show Peptide

Select evidence Ctrl+E
Ctrl+S

Save

Ctrl+Spacebar

\
QlLse

\qhu

Save  object to
Zmap. Note this
does not save to the
master database.

Select homology in
Zmap or in Blixem
and paste in here,
using either middle
mouse, or paste
button.

O O O [x] Evi: AC008073.1-001

@ Exon Tools Attributes l

Click on any MET with right
Click on any MET mouse to check Kozak
with left mouse to consensus.  The  strongest
i 0 oas e DS Kozak sequence has either an
“A at position -3”, or “G at -
3 plus G at +4”. See section
on Kozak sequence in
annotation guidelines.

start coordinate.

Protein Sw:P68106.2
Tr:Q8QGU2

CDNA Em:D38037 .1
Em:L37086.1
Em:S69815.1

EST Em:AA948705.
Em:AI347804.
Em:BF969580.
Em:BI546013.
Em:BQ448196.
Em:BUS08033.
Em:CA311885.
Em:CK0O04703.

D O O x| Kozak Checker
5' accgcuaugg 3' close ‘
3' uggcgauvacc 5' ———

>ACO08073.1-001 ]

X AC008073.1-

| MGYEIETISPGDGRTFPKKGQTCYYHYTGMLONGKKFDSSRDRNKPFKFRIGKQEVIKGF
EEGAAQMSLGQRAKLTCTPDVAYGATGHPGYIPPNATLIFDVELLNLER

7]

Delete

I Highlight hydrophobic

Close |

Click box (will turn yellow) to
highlight hydrophobic residues.

Trims  peptide

sequence to first 003073 K01 f
e MGVEIETISPGDGRTFPKKGQTCVVHYTGMLQNGKKFDSSRDRNKPFKFRIGKQEVIKGFJ

stop codon. EEGAAQMSLGQRAKLTCTPDVAYGATGHPGVIPPNATLIFOVELLNLER /
\

Choose the start

coordinate

before using the

trim function.

X AC008073.1-001 translation

Irim | [ Highlight hydrophobic Close

% AC008073.1-001 translation
saC008073, 1- Eile m
MGYETETISPGL Edit TCWWHY TOMLONGKKF DSSRORNKPFKFRTGKOEY TKGF J
EEGAAIMELOOR sogrch w0247~ ™ " ATLTFDVELLNLER

=l Find 7]

e

Tram | Higiesno e T 209 ext Close |
Find Previous —
—

Click and hold with right mouse to
bring up search function to find an
amino acid sequence (not over MET).

11



Exon menu: Tools for editing the exons.

Eile@lools Attributes I

Select all exons. Click over exon
of choice in transcript editor to
select both exon coordinates;
shift-click for multiple selections.

Select ALl Ctrl+A
Feverse Ctrl+R

Trim CDS Ctrl+T

— | Reverse all coordinates.
(cntrl-click to toggle);

Sort Ctr Tri id
rims peptide

Merge Ctrl+M sequence to first

QE--Et\E Ctrl+D stop M codon. This

tool is also
available in the
translation window.

Sort exons (also orients
coordinates correctly).

X Af008073.1-001

File Exon Tools Attributes

15273 G 1931
15762 == 15145 ct
ac 13007 == 12895 ct
ac 6030 = 5983 ct
=

1795 99

ac 1967
A

=l

Trapfscript

Name: |AC008073,1-001

Merge overlapping exons. Type: Known_CDS
Start: Found -| End: Found
Remarks: this text is "transcript visible
remark"
this text is "transcript annotation
remark "
Locus
v Sumbol: [FKBP1B | 1 Known

=11 name: FK506 binding protein 1B, 12,6 kDa
Changing the orientation | a1iastes):
ShO\VS the spllce sites as be[ng arks: this text is "locus visible remark"

Delete highlighted
(selected) exon(s).

i this text is "locus annotation
incorrect becausg they are e B
now on the opposite strand.

12



Tools menu: Informative operations to run on the transcript.

File Exon @ Attributes I

Runs QC script.

X

Check annotation Ctrl+l .

_ Zooms to highlighted
Hunt in Zmap Ctrl+H —p object in Zmap.
Dotter Ctrl+,
Search Pfam Ctrl+P |

Dotter alignment of any selected homology in
paste buffer to object. See section on Dotter.

Eename locus Ctrl+L

Searches translation
for Pfam domains.

Renames all
transcripts of a
locus to a new
IOCUS name. OO0  [X| Plam AC008073.1-001

searching pfam (querying server)
Cancel

X rename locus

Rename locus:  FKBPIB | to: [FKBP1B L
X| Pfam AC008073.1-001
m‘ ﬂ‘ Significant Pfam-A Matches @
P £ am ID & Clas= Locations Alignments
PFO0254 |  FKBP_C Domain  [11->105 in Belvu
open Pfam page | Cloge

X Belvu: /var/tmp/PF00254.19890.4979.aIn

| Picked: |AC008073.1-001_11-105/1-95 (1 match}
|(177x243) ----- 10 70 100----

RO IR K PF K FRIGK]
+ . FDSSmaev aKayGk'YDPNRDAQGGYKAFPETVEK.
GYORIPEQAI

QKRN3_CYTJO 243 (354

DSS1edynKtFGKF

Q953R6_PORGI 182|269
Q9X6S1_PORGI 100191
QIHVL2_PSEAE 112202
Q9KP11_VIBCH 115|206
FKBB_SHIFL 112 (203
Q9JYI8_NEIMB 159|250

| U 134|225
MIP_TRYCR 76(168
Q8L3M3_ACTAC 144235

Belvu is a multiple sequence alignments viewer that uses an
extensive set of modes to color residues such as by conservation
and by residue type (user-configurable). Other useful features
include fetching of protein entries by double clicking and easy
tracking of the position in the alignment. Belvu is also a
phylogenetic tool that can be used to generate distance matrices
between sequences under a selection of distance metrics. See here
for more details: http://sonnhammer.sbc.su.se/Belvu.html

This provides a link to the
match in the Pfam database.

13



Attributes menu: Controlled annotation vocabulary for the transcript and locus.

[aXaXa)

File Exon Tools

Attributes (controlled
vocabulary)  can  be
assigned to the gene

object from the Attributes
menu, as well as being

X ACOOSOiB.l—ODl
File Exon Tools Attribu

I available as right-click

menus in the transcript

1931 Transcript 1| NMD exception
Locus _|alternative 5' UTR .
cc 17¢=
5983 dh 6030 for experimental confirmation and locus remark flelds‘
12895 95 13007 non-submitted evidence They are attached to
15145 5 15762 not bdst-in-genome evidence . N
5 not. or either the transcript (left)
Transcript readthrdqugh : H
Name: [REOOEO73.1—001 or locus fleld (rlght)‘
Tupe: Known_CDS =|
Start: Found —| End: Foukd Al
\
Fmeiies this text is "transcript visibld Al
remark"
lthis text is "transcript annotation J
1 7
Locus
Sumbol: [FKEP1B & 1 Known
Full name: FK506 binding protein 1B, 12.6 kDa
Alias(es):

Remarks: K hic toxt

Annotation B2

this text is "locus visible remark"
i is "locus annotation

L y—

X AC008073.1-001

File kxon Tools Attributes

1931 cDS 15273
c 1795 <k 1967
5983 4p 6030

12895 p 13007
15145 95 15762 ct

(=] \
Transcript
Nae: ACO08073,1-001
Type: Known_CDS —-|
Start: *und = Found ~|

Remarks: non-submitted evidepice
this text is "trangcript

lthis text is / STl |/

Locus

Sumbol: [FKBP1B 3 I Known

Full name: ‘FKEOG bindfng protein 1B, 12,6 kDa

annotation completed

Remarks:
this text is "locus visible remark"

this text is "locus annotation
remark"

Alias{es):

14

089 X AC008073.1-001

File mols Attributes

1931 15273 =

‘Iranscvip( p r]
ce 17 Locus 1| annotation completed

5983 2h 6030 for eyperimental confirmation

12895 &b 13007 fragfiented locus
15145 5p 15762 orghan
= erlapping locus

Transcript
Name: AC008073. %001

Type: nown_CDS =|
Start: Found 4[ End: Found Al
Remarks:
Annc

Locus
Symbol :

Full names:

The attributes will appear
in  remarks windows,

highlighted in gfeen.




Quality control

Otterlace has a built in annotation checking system that checks all manual
annotation as it is being created, as well as existing manual annotation, flagging up
inconsistent gene objects in red. If you mouse over the offending gene object, you
will see a balloon appear explaining any errors that the checking software has
found.

e 06 X' Recovered
File SubSeq Clone Tools

genscan. 1 ENST335934
ENST313482
AC008073.2-001
ENST238721

AC008073.1-004 AC008073.2-002

IKND evidence attached
PFO0254 .1 z

CCDS1706.1

augustus.5 PFOB240.1
CCDS33153 .1 AC008073.2-006
ESTT13529 AC008073.2-003
ESTT13528 PFOC107 .1

This example shows that gene object AC008073.1-004 has no supporting evidence
added to it. The gene object will turn black once the checking software finds no
inconsistencies.

The complete list of checks carried out is as follows:

1) No internal stop codons exist in coding object.

2) Transcript has start_not_found set if the translation doesn't begin with
Methionine.

3) Transcript has end_not_found set if the translation doesn't end with a stop.

4) The correct selenocysteine remark and coordinates are automatically added if
"seleno" appears in an annotation remark for the transcript.

5) Locus has a description (also known as "full name").

6) Transcripts within each locus are all on the same strand.

7) Transcripts do not have a 5' UTR with start_not_found of 1, 2 or 3. (UTR
start_not_found has been added as a menu option.)

8) There is evidence attached to each transcript.

9) Nucleotide evidence is only used once in each locus.

10) The same locus name root is not used for transcript names in more than one
locus.

11) All the transcript names in the same locus have the same locus name root.
12) Transcript names start with the locus name if the locus name ends with "dot-
number" (which means the clonename in such circumstances).

13) Transcript names end "dash-digit-digit-digit".
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Zmap

Zmap is a software package that provides a visualisation tool for genomic features.
The software is written in C, utilising the gnome toolkit (GTK2) to draw features on
a canvas. Zmap accepts input from multiple sources in multiple formats across
multiple genomes and is written in a way so that the addition of further formats is
made as trivial as possible. Currently the list of formats includes GFF and DAS,
which may reside in any one of; a file, an acedb instance, an http server. Multiple
genomes and their associated features can be displayed in a single view as aligned
blocks providing support for comparative annotation. Zmap does not include any
utility for editing the features that it displays. It does however provide a powerful
external interface with which to modify the features displayed on the canvas. Using
this interface, Otterlace is used to annotate sequences present in the Otter
database. This in turn updates to the Vertebrate Genome Annotation (VEGA)
website (http://vega.sanger.ac.uk/index.html)

Opening Zmap

Zmap is opened via the Tools menu bar in Otterlace.

File SubSeq Clone Tools

Click on Tools and
select Launch Zmap

Read Only ‘I \

genscan. 1

AC008073.1-004

PFO0O254 .1
CCDS1706.1
augustus.5
CCDS33153.1
ESTT13529
ESTT13528
AC008073.1-006
ESTT13527
AC008073.1-005
AC008073.1-003
ESTT13526
AC008073.1-001
AC008073.1-002

AC008073.5-002
PFOOO?76.1
ESTT13550
ESTT13549
genscan. S
augustus.?
CCDS1707 .1
AC008073.5-001

AC008073.6-010
AC008073.6-003
AC008073.6-001
AC008073.6-002

AC008073.2-005

AC008073.2-001
AC008073.2-002

AC008073.6-004

PFO8240.1
AC008073.2-006
AC008073.2-003
PFO0O107 .1

AC008073.2-004

AC008073.3-003
augustus. ¢
PFO0235.1
CCDS1709 .1
ESTT13548
ESTT13547
AC008073.3-002
AC008073.3-001

AC008073.6-009
AC008073.6-011
AC008073.6-005
ESTT13532
ENST444504
ENST420135
ENST454150
AC008073.6-008
ESTT13531
ESTT13530
AC008073.6-007

AC008073.7-002
AC008073.7-001

AC008073.8-002
ESTT13535
AC008073.8-004
CCDS42659 .1
ESTT13533
ESTT13534
AC008073.8-001
AC008073.8-005
AC008073.8-003
genscan. 3
augustus. 3

AC008073.9-001

ESTT13546
AC008073.4-009
AC008073.4-011
PFO0O168.1
CCDs1711.2
CCDS1710.2
genscan. ¢
augustus. 8
AC008073.4-010
ENST445614
ENST415660
ENST380833
ENST380868
AC008073.4-001
AC008073.4-002
AC008073.4-005

AC009228.1-002
AC009228.1-001
AC009228.1-003

AC008073.4-006
ESTT13543
AC008073.4-012
PFO0036.2
PFO0036.1
ESTT13544
AC008073.4-007
AC008073.4-003
augustus. 2
ESTT13545
PFOO018.
PFO7653.
PFOO0O18.
PFO7653.
PFOO0O18.
PFO7653.
PFOO0O18.
PFO7653.
PFOO0O18.
PFO7653.
AC008073.4-008
ENST449230
CCDS46230.1
AC008073.4-004
genscan. 2
augustus. 6

S SN wWW A p GG

ESTT13537
PF00935.2
PFO0935 .1
RP11-219F1.1-001
PFO1101.1
genscan.?
augustus. 1
RP11-219F1.2-001

CCDS1708.1 PFO0036.3
ENST313482 ESTT13536 ENST416224 genscan. 6
Find Clear
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Launch ZMap Ctrl+Z
Launch In A ZMap
Gefpmic Features Ctrl+G
Dotter Zmap hit Ctrl+,
On e Fly (OTF) Alignment Ctrl+X
Renanke locus Ctrl+Shift+L

Ctrl+Shift+A

Re-authorize

Load dolumn data

Launch In A Zmap is used to
annotate  two  concurrently
open sequences side by side.
This is useful when looking at
the same genomic region
between two different strains or
even species. See later section.




Main Zmap interface

Ele Edit View Baise ticket telp |

5] eteaa] o] wsote] o] uroe | Reveor | 3 Frame | s coumns| | zoomin] zoom out] | sac] B —

genomic_canonical |

This is the main

chr2-04 242707

Zmap interface i - 333 ——
i 333 = i
showing an 1. =
overview of any : 33333 E = E.
i ok =] -
analysis and —» : -

TT
\
|
annotation  that =1 = |
may be present jé

in your region of
interest. 3=

gy

I}
|
A
U}

b
A A AM A~
Uva)
1)
ORIl R Y L T

D I )

A AL

There  are  various
hidden options that you
can reveal by dragging
the dotted regions.

10
'

g

This scroll bar allows you

to move anywhere marked
+ within the red box (far
The red box shows the 3 \i;;’fcgw left). As you zoom in, the F-
extent of the sequence § 1i 13 area within the red box [
displayed in the main . , 5339 gets smaller. To make the
window showing the o area larger, use the Zoom

analysis, any previously P o3| ltercoe | ] 3 ] 33| out button.
annotated loci or any e zf

imported genes that are o |

110 k - ‘

you are within the -

230 K

present in the clone. o | s | ] = 3
oo | G| 1:- =

150 K AC008073.9 150 k |

4 ccbsizibs | =

oo 2 NERBSISRE0 ] 335= s
This panel has a scroll . i

o0 1 - 2
bar to show you where 3 =

ENSGO00000220¢

chromosome. It will
allow you to jump to
llow you to jump to |y

different regions. It is
generally only useful if I B ]‘
you open up very large =i

ENSESTG00000(

b AR AR A b bbbk bbb A

e AN AUA AR AN AN
If

510 k

sections of a
chromosome.

|

[ ]

g
1
1

o
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Navigating in Zmap and zooming options

1) Navigate by using the scroll bars or the middle mouse button. By clicking the
middle mouse anywhere in Zmap you will see a horizontal line. You can move this
up and down and the relative position in bp will be displayed along the line. When
the button is released, the window will refresh, centering on the position of the
line. You can also click in the window to make it active and use the scroll wheel to
navigate up and down or achieve the same result using the scroll bar on the right
hand side of the window. If you release the mouse outside the Zmap window, you
can then check the sequence position displayed, without re-centering.

[E]rss| o o] [revorm] 3 rame | o cotrns | | zaamin| +| 1 330002 [ormronied
Regon
e
5]

Double left clicking on a
locus will take you to that
gene in Zmap, or if you click
with the right mouse over the
locus or on the white space,
you will get further options to
view Zmap features.

1
b
W

(2]

INE N

PRI

—
¥}

AR AR A A AR
AR A AR A AR il

iy

File

310 &

320 &

330 &

FKBPLB

Show Variants List \

Filter Loci
Show All Loci

Column Bump|UnBump

Column Hide

Show Feature List
Feature Selarch Window

e AR A A A A

I

(L TR ORI

[NOT T
mn

Middle mouse/scroll
wheel displays the
coordinates (in bp) of your

_—" Ccursor as you move over

Zmap. When you release,
your screen will centre on
those coordinates.

Click on buttons to order
features by that classification.

Shows variants

with the locus.

File View Operate

o [suna [ene_[svone] reoure s e

X Feature Search

Specify Search:

Align

Block

Column :flocus

1 AC0080731.002 1782 15762 +
' 6 ACODB073.1-001 1795 15762 +
4 AC00B0731.003 1812 15762 +
5 AC00B0731.005 1833 15737 +

3 AC0080731.006 1852 15752 +
2 ACODB073.1-004 5992 15762 +

Eile View Qperate

chr2-04_24270790-24608801

+ [rame [t = | Eno_[svanaresur s souee

chr2-04_24270790-24608801

Feature :[FKBP1B

Specify Filters:

Use drop down

Strand {+

Frame [

to refine feature search

start: [

End: [

Locus : []

within Zmap.

Style |

42 C2orf44 1635 1656
22 ENSESTG00000005326 1812 15757
37 CCDS33153.1 1931 15144
8 AC0080735 19665 28524
25 CCDS1707.1 19843 28310
20 C2orfs4 28607 49549
11 ENSG00000115129 29517 36866

List of all loci
& contained

within current
Zmap session.
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2) Zoom in by using the Zoom in/Zoom out buttons at the top, or by drawing a
rectangle around the area of interest with the left mouse button. Use the “z” key on
the keyboard to zoom to whatever feature is highlighted. Use the “Z” key to zoom
to a whole transcript if you have an exon (s) highlighted or all HSPs if you have one
HSP highlighted (HSPs are the "blocks" that you see in the homology columns, such
as ESTs and protein hits).

To mark the rectangle click and hold the
left mouse button at the top left of the area
you want to outline and then drag out the
outline until it encloses the area you want
to zoom to. When you release the button,
Zmap zooms in to that rectangle.

Use these buttons to Zoom in
to a region or to Zoom out.

Ble Edt View Baisetcker i |
[ e e v e O e s o et [ e o | 5] T OT—
The red box is draggable. e s
You can use the left mouse C e e - - —
to alter the bounds of the :: § 1: \ 33333 i
display in the main —— o % R gy Erem
window and the scrollbar D |l B U\QT‘ -
to the right of the main | P I | - .
window to scroll through o | N S B
the data quickly. | 3 é -
| B ‘ - ;;
) f i 333 =
To save space when you iy | - 1333 =
are inspecting a region you g%;, E:
can drag the dotted lines o g {3333 =
back to their original 3T igﬁ%f =
position to remove the e 1 [ HM W : \‘ﬁ*\ 3
scroll bar and locus panel o sm{:.wh M f . _ -
information. Note, it is not | o =3 =
necessary to have any of 1 J
these panels open while g - (e Z
you work.
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The Focus Feature vs the Marked Feature

If you click on a column background then that column becomes the "focus"
column and you can do various short cut operations on it such as pressing "b" to
bump it. If you click on a feature then that feature becomes the "focus" feature and
similarly you can do various short cut operations on it such as zooming in to it.
(Note when you select a feature then its column automatically becomes the focus
column.)

While the focus facility is useful, the focus changes every time you click on a new
feature. Sometimes you want to select a "working" feature or area more
permanently. To do this you can "mark" the feature or area and it will stay "marked"
until you unmark it. ‘Marking’ an area within Zmap to work on is essential,
allowing you to work much faster. The "marked" area is left clear while the
unmarked area above and below is marked with a blue overlay (see screen shot
below):

Double left clicking on any
gene object opens the
coordinate editing interface.

chr2-04_24270790-24608801
I

X AC008073.1-001

File Exon Tools Attributes

1931 1795 &P 1967 15273
5983 9p 6030
12895 dp 13007
15145 P 15762

Transcript

Name: AC0O08073,1-001

O W0 1 il
I

ey =
: I ‘ Type: Known_CDS 4'
Start: Found 44 End: Found AI
Remarks: alternative §5' UTR A
i this text is "transcript visible J
- K"
105 7
T ‘ Locus
i |
I Sumbol: [FKBP1B gJ " Known
H u “I"" Full name: FK506 binding protein 1B. 12,6 kDa
- =
I Alias{es):
; . tati leted £ |
K 1H “'I"‘ Rzl ig?g :e;gn%gowfoguz visible remark" J
1 8 :2:1:rﬁﬁ><t is "locus annotation
4 R g v
< o] 5] —1 ]
The marked area is designated by the
blue shading at the top and bottom This screen shot shows a
of the screen shot. The boundaries column that has been
can be manually changed — see next selected and then marked.
page on manual cropping.
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Mark a feature

1) Select a feature to make it the focus feature.
2) Press "'m" to mark the feature, the feature will be highlighted with a blue overlay.

Feature marking behaves differently according to the type of feature you
highlighted prior to marking and according to whether you press "m" or "M" to do
the marking:

1) If you press “m”, the mark is made around all features you have highlighted, e.g.
a whole transcript, a single exon, several HSPs.

2) If you press "M" to do the marking around transcripts the whole transcript
becomes the marked feature and the marked area extends from the start to the end
of the transcript.

3) If you press "M" to do the marking around alignments all the HSPs for that
alignment become the marked feature and the marked area extends from the start
to the end of all the HSPs.

4) If you press "M" to do the marking around all other features: the feature becomes
the marked feature and the marked area extends from the start to the end of the
feature.

5) If no feature is selected but an area was selected using the left button rubberband
then that area is marked.

6) If no feature or area is selected then the visible screen area minus a small
top/bottom margin is marked.

Mark an area

1) Select an area by holding down the left mouse button and dragging out a box to
focus on that area.

2) Press "'m" to mark the area.

Manual cropping of the marked borders

You can manually change the borders of the marked area by putting your cursor
over this area and using the cropping tool by clicking and holding with the left
mouse button and dragging to make the area bigger or smaller.

Unmark a feature

Press "m" or "M" again, i.e. the mark key toggles marking on and off.
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General Zmap display features

Different features are displayed in distinct columns as follows:

File Edit View Raife ticket

14

10

2

\

/

b |

lIl Reloa \| H-Spli V-Splitl Unsplit I Unlock | Revcomp| 3 rame| DNA| Colurnn5| Zuom/| |'."Zoorr| Outl Back

AC008073j.1.166660 (AC008073.4)

-chr2-04_24270790-24408801

1,166460 (166460)

+ 1 368012
nonical

Data loaded

19.

10 k <

15 k —

O
Ch—

e

|

J,‘J oe .i‘:l-
' I
. |
]
HI I
8" o

. k([ ]I]

[V]

20k—'=g\‘\' - A I

_'nT‘J T

| | =
D l\"!'J - | \ [l

Note - you may see more or fewer features depending on how your preferences are
set up. For descriptions of other column types such as DAS sources, visit this URL -

http://scratchy.internal.sanger.ac.uk/wiki/index.php/Otterlace filter descriptions
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1) The thick yellow line represents the genomic sequence; everything to the left
represents the negative strand and everything to the right the positive strand. DNA
matches (i.e. ESTs, mRNAs and RefSeq) and repeats are all displayed to the right of
the center although they may align to either strand. The thin bar to the right is the
clone that the genomic sequence is made up from. Double click on this to access
the DE editing window.

2) Annotated transcripts; green is coding (CDS), red is non-coding (UTR and
transcript variants). Grey transcripts (see dotted line) contain exons outside the
sequence slice being viewed and should not be confused with Halfwise hits.

3) Curated features, such as PolyA features are seen as horizontal black lines.

4) Phastcons44 — conserved regions detected using multiple sequence alignments
of 44 organisms.

5) Predicted transcripts such as Genscan (pale blue), Augustus (gold) and Halfwise
predictions of Pfam (grey).

6) Any imported annotation is located here such as Ensembl hits and CCDS.

7) Repeats ( blue=Line , light green=Sine , gold=other ), tandem repeats are red.

8) CpG islands appear as yellow boxes.

9) Protein matches are strand specific - SwissProt are light blue and Trembl pink.
10) EST matches are displayed as purple blocks and are broken down into human
ESTs, mouse ESTs, and other ESTs from other organisms. 5’ reads are on the left and
3’ on the right.

11) mRNA matches contains all species and are displayed as brown blocks,

12) RefSeq matches are the orange blocks.

13) Ensembl aligned mRNAs.

14) Features and analysis available

File

teip |

Cent Columns | Available Columns
Rever\gtrand Forward Strand
genomic_canonical O Show (® Default O Hide

curated O show @ Default O Hide

'[ 4) The Columns button brings trembl O show (@ Default O Hide curated_features O show @ Default O Hide

phastconsd4 O show @ Default O Hide

up this window, allowing you precicted ranserpts O Shaw @ Default O Hide

. . imported_transcripts O Show ® Default O Hide

tO Customlze Zmap by turn[ng repeats QO Show (® Default O Hide
—> swissprot O Show @ Default O Hide

featu res on an d Off predicted regulatory features O Show (&) Default O Hide

3 Frame Translation QO show O Default (8) Hide

gf_coding_seg O Show (® Default O Hide

of_atg O show @ Default O Hide

imported_transcripts (O Show (@ Default O Hide | | SWissProt O show @ Default O Hide

trembl O show @ Default O Hide

gof_splice O Show (® Default O Hide

est_human O show @ Default O Hide

Select the features that you i @) S0 B®) Bl

P predicted transcripts (O Show (@ Default O Hide est_other O show @ Default O Hide

Want to be VIS [b le on Zmap vertebrate_mrma QO Show (® Default O Hide

and C[ [Ck on Apply refseq O show @ Default O Hide

ens_cdna QO Show (® Default O Hide

saturated_swissprot O Show O Default (& Hide

curated features O Show (@ Default O Hide e O show O Default @ Hide

saturated_est_human O show O Default (& Hide

saturated_est_ mouse QO show O Default (&) Hide

saturated_est_other O show O Default (& Hide

saturated_vertebrate_mma (O Show (O Default () Hide

curated O Show

Revert sets the features SN

DNA O show O Default @ Hide

I2]

to the default setting. \“ﬂu\

Hide All | Show AIN All | Hide All

\> Aevert
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Functionality of the features at the top of the Zmap display.

) X| ZMap Preferences for: ZMap.1

This window sets the range for
Blixem. The default setting is
200,000 bp. However, you can
set it to a more appropriate range

Eile Help
Cut
Copy Ctrl+C (® Blixem
Paste Ctri+V
Redraw General | Pfetch Socket Server | Advanced |
Preferences Scope i
Set D per status -
New Ctrl+N Maximum Homols Shown 0

Save screen shot  Ctrl+D
Print screen shot  Ctri+P

Ctri+W
Ctrl+Q

Close
Quit

X Cancel

o= |

Statistics
Session Details l

See ZMap tickets
ZMap ticket
Acedb ticket
Anacode ticket

File Edit View Raise ticket

for the clones you are annotating.
The range must be reset when
you start a new Zmap window.

General Help
Access Keyboard & Mouse
to he[p —> Alignment Display
Release Notes
Contact menu About ZMap
Helpdesk

eif |

J| H-Spllt| V-Spllt| Unsplit | Unlock | Revcomp| & Framel DNA| Column5|

Zoum|n| ZoumOul| Back

4.1 338012 |Data loaded

AC008073.1-001 1795, 15762 (13968) 6031, 12894 (6864)

@ curated

known_cds

When any of the features are clicked on, information about
them will be displayed in the panels along the top of the
screen e.g. the feature name or accession number, coordinates,
length of match, % identity, exon length, etc.

Place the mouse over the buttons
to get further information about its

AC008073.1 is a
curated transcript
with type known_cds.

function, such as to reverse
complement your sequence.

Use the Back button to undo the
last marking or zooming action.

File Edit View Raise ticke

Help |

- Reload | H- Splltl V- Splltl Hm Revcompl : Framel DNA| Columnsl Zoom In| Zoom Outl Back

AC008073.1-001 |Reverse complement sequence view [R]Ls 59 15)

T}a}vsqpt

+ |1 338012 |Data loaded

curated known_cds

Zoof

Zoom menu Some buttons

2 Max (1 bp line) have further
10 bp line .

N options  when
1000 bp line you right click
All DNA
Min (whole sequence) over them
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1000 bp line
All DNA
Min (whole sequence)




The DNA button will show the nucleotide sequence. If you click
on an exon, the sequence is highlighted in orange. You can select
a DNA sequence by clicking with the left button and dragging a
selection, which you can then paste with the middle mouse.

catgagcatgatgta
cagtttttacaataa
tgagaaaatatgtat
tgactttgttattt
] ttcttagtoc
tacaccaagaatcgt
ttctaaagcaaagag
tgttgaagttgacaa
taaaagtactttgtc
tgctgtttcactgaa
caacttggagcccat
taccaggatccagat
ctggttagccaatgg
ggaaagaactgtcca
aagatttaatgtttc
tcatagatcagtcct
ttgtctctgtacttg
tctaatttgttttcc

e

Click the buttons with the left mouse
to operate the DNA and 3 Frame
translation options. Right click over
the buttons for further options. To
remove these displays from Zmap,
click on the button again.

File Edit View Raise ticket

teip |

+| 1 338012 |Data loaded

known_cds

Reload

ZaDmIn| Zoom Oull Back

6031, 12894 (6864)

H-Split| V-Spllt| Un:phr| Unlock | R:v:omp| & Framel DNA| Columns|
A

AC008073.1-001 1795, L Transcript curated

| SN
YSFYN
NEKIC
I*LCC
LDFLS
ATPRT
VSKAK
SVEVD
NKSTL
SAVSL
NNLEP
ITRIQ
TWLAN

ERTV
QRFNV
SHRSV
LCLCT
CLICF

anur
THA*C
TVFTI
MRKYV
SDFVV
WIFLV
LHQES
FLKQR
VLKLT
IKVLC
LLFH*
TTWSP
LPGSR
SR
GKELS
KDLMF
LIGOS
FVsVL
VHFVF

ST
HEHDV
QFLQ*
FENY
LTLLF
GFS*C
YTKNR
FASKE
C*s*Q
*KYFV
CCFTE
QLGAH
YQDPD
LVSQW
GKNCP
KI*CF
SHsp
LSLYL
SNLFS

ctggttagccaatag
ggaaagaactgtcca
aagatttaatgtttc
tcataggtcagtcct
ttgtctctgtacttg
tctaatttgttttcc

Cuuuus Ly
catgagcatgatgta
cagtttttacaataa
tgagaaaatatgtat
ctgactttgttgttt
goattttcttagtac
tacaccaagaatcgt
ttctaaagcaaagag
tgttgaagttgacaa
taaaagtactttgtc
tgctgtttcactgaa
caacttggagcccat
taccaggatccagat

The 3 Frame button will show the amino
acid sequence in each of the three
reading frames. If you click on an exon,
the sequence is highlighted in orange.
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Show feature details

Right click on a gene object or ‘0" key when highlighted to see information on otter
IDs and Ensembl IDs. For BLAST hits, double click on the HSP to get the feature
interface where you will find details on alignment and on what HAVANA object
the HSP has been assigned to, if any:

X ZMap.1 - - chr2-04_24270790-24608801

0060 X| ZMap (0.1.65) Feature Show - Em:L37086.1
Ele Edit View Raise ticket Help |I
Eile Help
R e e e | e T | T — —
© ilgnment]
Acooao73 1001 1755, 15762 (13958) 15274, 15762 (459) Transcript curated o cis
Detals
chi2-04 Feature
ac . = Femtome [Em 70861
i 8 Feature Group [style_id] [mRnvA_align
s
N i Tasond [es0s
M - “m- = Description
q1. _[Telguep= Homo sapiens FK-506 binding protein (fkbp12.6) gene, complete cds
Y] X
N "
S
i i [Reosaors 101
sk
. g ign Type =
; 1T oueryenath B
H
' Watches
)| mnce [ st eqotne s e [ e [tz
ST —— T oor 12 e 100000000
2 NOTSETs /4 1085 1967 Lo 100000000
s NoTSETs 4/ 15145 w0 s e 100000000
i 4 <oTSET- 4k 5953 s 14 11 100000000
10k ]
T
-
i ] I
I pegasd
B
T
|
151 ] !
! “*grine
¢ Feature Details for an
. s o HSP will show alignment

information as well as any
gene object it has been

Preserve ¢ Prevents  window assigned to as evidence.
Close  CHi+W from being reloaded.

l O X ZMap (0.1.65) Feature Show - AC008073.1-001

e | Left click once on a gene object and
— SR hit return to reveal the Feature

Details | Exons 1 H

L Details interface, where you can see

Feature Name [Acouso73 1001 . .
Fesure Group I — the stable IDs (also available by right
T clicking and selecting Show Feature

End Not Found

Details from the popup menu).

(OTTAQMT00000207622

Annotation

Transcript Stable ID
Translation Stable ID

Remark

this text is "transcript visible remark”

Feature Display
About ZMap

Annotation remark.
this text is "transcript annotation remark”

Evidence
# | Tpe |Accessionsv

1 EST  Em:AA948705.1 X! ZMap (0.1.65) Feature Show - AC008073.1-001

2 EST  EmAI347804.1 File Help
3 EST  Em:BF969580.1

* i L Select the Exon tab Ol

COClE Details EXunSI
Symbo peme to see Stable IDs =
Full name |FKSU§ binding protein 1B, 12.6 kDa _> i 1| Start | End | Stable ID

Locus Stable ID OTTHUMG00000151889 and Coord[nates 1 1795 1967 OTTHUME00001082280

2 5983 6030 OTTHUME00001082283

Remark
h "locus visibl K"
this text is "locus visible remarl for the exons. 3 12895 13007 OTTHUME00001082281

4 15145 15762 OTTHUME00001082282

Annotation remark.
this text is "locus annotation remark”
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Exporting features for gene objects

As described on the previous page, if you right click over any feature (or type “0”
when a feature is highlighted) you get further information. These screen shots show
how you can view and export an annotated sequence to your home directory in
various different ways, such as dumping features directly. In the main Zmap

window, right click on an annotated gene object.

From the drop down menu

select Export Feature DNA and choose sequence required from CDS, transcript,
unspliced and with flanking sequence. Alternatively select Export Feature peptide
and choose either CDS or transcript. Here you can see how to Show Feature DNA
for annotated gene object AC008073.1-001 in FASTA format; firstly, the section of
the transcript that corresponds to the CDS and secondly the whole transcript,
including the untranslated region (UTR).

AC008073.1-001

Show Feature Details

Set Feature for Bump
Show Translation in ZMap
Show Feature DNA
Export Feature DNA
Show Feature peptide
Export Feature peptide

Column Bump

Column Hide

Column Configure
Column Bump More Opts
Unbump All Columns
Compress Columns
UnCompress Columns

Export Whole View

List All Column Features

List This Name Column Features
Feature Search Window

DNA Search Window

Peptide Search Window

Toggle Mark

Shift+C

CDS

transcript
unspliced
with flanking sequence

CDS

transcript

unspliced

with flanking sequence

CcDS

transcript j
—

Conflgure This Column

/
N
"\

Conflgure All Columns

v

DNA

Features

Context

/ i

X chr2-04_24270790-24608801:AC008073.1-001
>chr2-04_24270790-24608801 DNA AC008073.1-001 327 bp

gagct

gacgtggagetgctcaacttagagtga

i [l

X\ chr2-04_24270790-24608801:AC008073.1-001
>chr2-04_24270790-24608801 DNA ACO0B073. 1-001 952 bp

9ggcgaage

aa

aa —

Close

X! FASTA filename ?

g

X cancel [ save

vy
When exporting
sequence you will get
the first window when
exporting a predefined

feature and the second
one when you need to
select a specific region.

X! Choose DNA Extent

Eile Help

Selected Feature
[Aco08073.1-001

Set Start/End coore

Start: (1795  |7|End: [15762 |Flanking bases: [0 B

ds for DNA export

Cancel
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Bumping features

This section describes how to select a feature, mark it and then zoom in to it and
examine evidence that overlaps that feature. The default setting for Zmap is to
show HSPs drawn on top of each other. This saves space on the canvas making it
easier to see the general features of the region of interest. The bump option allows
you to see the HSPs as multiple alignments.

1. Click on the feature you are interested in (perhaps a transcript)
2. Mark it by pressing "m"
3. Zoom in to the feature by pressing either "z" or "Z" (as described previously).

Now when you bump an evidence column to look at matches that overlap the
feature you will find that bumping is much faster because only those matches that
overlap the feature get bumped and you also have fewer matches to look at. The
quickest way to bump a column is:

1. Click on the column to select it.

2. Bump it by pressing "b" (if you press "b" again the column will be unbumped).
If you have marked a feature then bumping is restricted to matches that overlap
that feature, otherwise bumping is for the whole column.

If you use the default bumping mode (i.e. you pressed "b") then you will find all

matches from the same piece of evidence are joined by coloured bars, the colours

indicate the level of colinearity between the matches (see next screen shot).

1. Green: the matches at either end are perfectly contiguous, e.g. 100, 230 --->
231, 351

2. : the matches at either end are colinear but not perfect, e.g. 100, 230 ---
> 297, 351. Matches may also be this color when there are extra bases in the
alignment, e.g. around clone boundaries.

3. Red: the matches are not colinear, e.g. 100, 230 ---> 141, 423

Alignment quality of the HSPs is depicted by the width of every alignment
displayed since the width is a measure of that HSP’s score. Therefore, the wider it is
the closer the score is to 100%. The precise score is displayed in the Zmap details
bar by clicking on the alignment. If HSPs are missing either the first or last Blast
alignments in the set, they are marked with a red diamond at their start/end
respectively. This indicates if they do not start at the first base/amino acid and/or do
not end with the last base/amino acid of the alignment sequence. The screen shot
below shows what options you get when you right click over a homology — note
that you can also select an HSP and type “0”. You also get further options such as
retrieving the EMBL file for that homology using pfetch and starting Blixem, see
later section (note, HSPs do not need to be bumped to use Blixem).

28



Note the different coloured lines for
bumped homologies. The colouring allows
you to see all matches for a piece of

-24608801

Note the

diamonds warning of
missing sequence that

red

Help

evidence instantly but also how good the cannot be aligned.
alignment is for the feature you bumped. -
I = \ & o
2k ;} e T _ d' - | I J
] |
|
o] - . e
o 1T !l i |
8k ‘ ‘ ‘
i ] | ’ [
| | j |
il
B3 ] [ [LELT ) sofes=m oom o o
RERR 1
] IRRRR g
| g I .
15 k J
] s s g [
i LU il
TR J —
l ) € X| ZMap - pfetch "Em:BX442352.2" I
Rt Gllids om (i  RERE R s e Pfetch returns
EST of interest for i i T the EMBL
more menu features. flatfile for that
i sequence.
- =3 T e 263 102 g G s
il /Vm L
Em:BX4423522 0 BBy e g tpt © et con .
e — — T SR N e
Set Feature for Bump R ‘L‘F‘u:(\ﬁ\;ﬂ;;;b:‘wi Uibrarses and noraetizations
Pfetch this feature Rfl — Ml‘
Blixem DNA Alignment - Feature Ctrl+A\ e
Blixem DNA Alignments A P>
Blixem DNA Alignments - All Columns Shift+A/
Show Feature DNA .
Export Feature DNA Allows you to inspect the
¥ column Sump s sequence of just the chosen
olumn Hide f “ f th l
Column Configure > eature, a [e) e column
Column Bump More Opts > The / ShOWS f ! “ l
z::lmpAIIColumns that the Column eatures or a CcO Umns,
T presy Columns < 3 aligned horizontally down to
UnCompiess Columns Shift+C IS bumped. Se[ect . 8 . Y .
Export Whole View > it again to elther the nuc!eotlde or amino
B ’ unbump it. acid level against the genome.
B s See later section on Blixem.
Feature|Search Window
DNA Sefprch Window
Peptide|Search Window
Toggle Mark M
Name Interleave .
Name No Interleave ThlS menu a“OWS yOU tO
. Name No Interleave & Colinear h th th t
The Compress function removes excess Name and Best 5 3 Mtches change the way {ha
white space by hiding columns that have no OSEIn —»| bumping is displayed.
al 'osition M
features in them, apart from those that have Aramtig There are multiple bump
. ump. 8
been set to “Show” in the “Columns” menu. Unbump OptfllonS/ but t?el default
is the most useful.
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Searching for a sequence in Zmap

DNA and peptide search windows are provided from within Zmap and can be
accessed by right clicking on Zmap space and selecting the option at the bottom of
the menu. Both search windows are shown below:

DNA search window.

Peptide search.

X! DNA Sg¢arch X! Peptide Search
File Help | file Help
T TnterPep(lde
[stoscarasas Enter query sequence
q Y q . Set Strand/Frame/Start/End coords of search:
Set Strand/Start/End coords of search: o I' = 5 |‘ 1 [5|End |338012 |.|

Strand .|‘

;Istart.ll [F]end {33012 7]

Set Maximum Acceptable Error Rates:

Mismatches :|0

Yy Clear

[Fn bases fo B

Y Clear @Eina

O O O [X| Matches for "chr2-04_24270790

Eil Hel
The results of the search - bei |

are dlsplayed in a new |Start| End |Strand| Frame |

o 1 atgggcgtggag 1931 1942 + 1

box, with the number of >

matches found, strand and

genomics coordinates.

X ZMap.1 - - chr2-04_24270790-24608801,
File Edit View Raise ticket rjelpl
EI%‘\w\lHrSplitlv—Sphtl‘w w|m »|R:vmmplevamelDNAlCalumnsl Zeom|n|2aamo,(( ﬁl + 1338012 [Dataloaded
Search Hit Marker

(hr2-04_24270790-2460880‘

] The position of the I I F

matching sequence is .
§ s¢9 If you click on the red

60 | shown by a red block. . :

1 I block while the genomic

3 2000 —:

2500 —|

(KT

il

I DNA sequence is

displayed, your match
will be highlighted in the

l H DNA sequence column
(not shown).

<
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Searching for a feature in Zmap

This option allows you to list all the features contained in a column in one
window. There are further options for you to search within these results to find a
specific feature. The list of column features can be exported as a GFF file via the

File menu.

vertebrate_mrma (o}
Column Bump B
Column Hide

Column Configure >
Column Bump More Opts >

Unbump All Columns
Compress Columns
UnCompress Columns ift+C

Export Whole View 3

Click over a column with the
right mouse to activate this
menu. Select Show feature List.

Show Feature List
Feature Search Window
DNA Search Wi
Peptide Search Window

Toggle Mark M
Show Style
Blixem DNA Alignmeyts A

Blixem DNA Alignmenys - All Columns  Shift+A

o OO X| Feature Search
Eile =
Specify Search:

Align : |chr2-04_24270790-24608801

Block: [chr2-04_24270790-24608801

Column :(vertebrate_mma

Feature :[Em:U61167.1
Specify Filters: and

Strand :|+ \

To search for a
feature,
<€— vyour query here

search.

Frame :| \

start: | \

End: |

Locus: []

Style : |

X vertebrate_mrna

> e |

Search Stranﬂl Query S!anl Query End | Query Stvandl Score | Feature Set | Source | Style |;|

P + 1 199 + 86,90000 stebrate mm; rtebrate mma mm; lian.
=i + 3 177 + 87 .

Export r—————— = Export results as GFF file.

Close Ctri+wW *+ t 156 + 99 - - -

141 CHLLRO1OZID.L 1013 1zos 1 155 + 100.000000 vertebrate_mma vertebrate_mma mrna_align

169 Em:CR859971.1 1822 1967 + 2 146 + 97.300003 vertebrate_mma vertebrate_mma mma_align

206 Em:AF060872.1 1829 1967 + 1 141 + 84.400002 vertebrate_mrna vertebrate_mma mrna_align

216 Em:CR607749.1 1831 3387 + 1 1557 + 100.000000 vertebrate_mrna vertebrate_mma mrna_align

238 Em:CR626535.1 1833 1967 + 1 135 + 100.000000 vertebrate_mrna vertebrate_mma mrna_align

255 Em:BC002614.1 1839 1967 + 1 129 + 100.000000 vertebrate_mrna vertebrate_mma mrma_align

297 Em:D38037.1 1860 1967 + 2 109 + 100.000000 vertebrate_mra vertebrate_mma mrna_align

306 Em:S69815.1 1860 1967 + 2 109 + 100.000000 vertebrate_mrna vertebrate_mma mrna_align

310 Em:S69800.1 1860 1967 + 2 109 + 100.000000 vertebrate_mrna vertebrate_mma mrna_align

312 Em:L37086.1 1865 1967 + 1 103 + 100.000000 vertebrate_mrna vertebrate_mma mra_align

320 Em:AF322070.1 1890 1967 + 1 78 + 100.000000 vertebrate_mma vertebrate_mma mma_align

338 Em:AY159324.1 1931 1967 + 1 37 + 100.000000 vertebrate_mrna vertebrate_mma mrna_align

533 Em:BC140549.1 5982 6030 + 114 162 + 93.900002 vertebrate_mrna vertebrate_mma mrna_align

626 Em:BC050998.1 5983 6030 + 157 204 + 100.000000 vertebrate_mrna vertebrate_mma mra_align

630 Em:CR616275.1 5983 6030 + 156 203 + 100.000000 vertebrate_mrna vertebrate_mma mra_align

634 Em:CR859971.1 5983 6030 + 147 194 + 97.900002 vertebrate_mrna vertebrate_mma mrna_align

636 Em:BC002614.1 5983 6030 + 130 177 + 100.000000 vertebrate_mrna vertebrate_mma mrna_align

639 Em:D38037.1 5983 6030 + 110 157 + 100.000000 vertebrate_mrna vertebrate_mma mra_align

641 Em:S69815.1 5983 6030 + 110 157 + 100.000000 vertebrate_mrna vertebrate_mma mra_align

643 Em:S69800.1 5983 6030 + 110 157 + 100.000000 vertebrate_mma vertebrate_mra mma_align

645 Em:L37086.1 5983 6030 + 104 151 + 100.000000 vertebrate_mrna vertebrate_mma mrna_align

647 Em:AF322070.1 5983 6030 + 79 126 + 100.000000 vertebrate_mrna vertebrate_mma mrna_align

6549 Em:AY159324.1 5983 6030 + 38 85 + 93.800003 vertebrate_mma vertebrate_mma mma_align

653 Em:CR626535.1 5983 6697 + 136 850 + 100.000000 vertebrate_mma vertebrate_mma mrna_align

673 Em:CR614690.1 5992 6030 + 1 39 + 00.000000 vertebrate_mma vertebrate_mrma mma_align

705 Em:BC050998.1 6185 6273 + 205 293 + 00.000000 vertebrate_mra vertebrate_mrna mma_align

708 Em:CR614690.1 6185 6273 + 40 128 + 1p0.000000 vertebrate_mra vertebrate_mma mra_align

721 Em:BC050998.1 6554 6621 + 294 361 + 140.000000 vertebrate_mrna vertebrate_mma mrma_align -l

\

This lists all the accession numbers and
associated information for the column
“vertebrate_mrna”. The results can be
ordered using the buttons at the top.

X vertebrate_mrna

A

For example accession

Note, the format needs to be correct
for Zmap, so use * as a wild card.

may have a database prefix and
version suffix such as Em:U61167.1,
SO use the following format
*accession_number*, if you are not

sure about the database and version.

File View Operate Help |
xlName |StarlA |End |Strand'QueryilartlOueryEndll)uerySlrandlS(nre |Fealure set Source Style |
6 Em:UG1167.1 191013 194286 - 746 4018 + 99.699997 vertebrate_mrma vertebrate_mma mrna_align
1 EmUS11671 198209 198400 - 554 745 + 100.000000 vertebrate_mma vertebrate_mma mrma_align
4 Em:UG1167.1 198877 198973 - 457 553 + 99.000000 vertebrate_mma vertebrate_mma mrma_align
5 Em:U61167.1 200709 200830 - 335 456 + 100.000000 vertebrate_mma vertebrate_mma mrma_align
7 Em:UG1167.1 200917 200962 - 289 334 + 100.000000 vertebrate_mma vertebrate_mma mrna_align
8 Em:UG1167.1 204425 204591 - 122 288 + 100.000000 vertebrate_mrma vertebrate_mrna mrna_align
2 EmUS11671 206447 206511 - 57 121 + 100.000000 vertebrate_mma vertebrate_mma mrma_align
3 Em:UG1167.1 209968 210003 - 21 56 + 100.000000 vertebrate_mma vertebrate_mma mrma_align

The result lists all the exons and
associated match information for
query accession Em:U61167.1.
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000

X vertebrate_mrna

File View Operate

telp |

# [ Name |StartA |End |S(rand| Oueryilanl 0u=ryEnd|Query S(randl Score |

Feature Set

Source style |

6 Em:U61167.1 191013
Em:UG1167.1 198209
EmU61167.1 198877
EmU61167.1 200709
EmU61167.1 200917
EmUG1167.1 204425
Em:UG1167.1 206447
EmU61167.1 209968

W omou s e

—

no6o

Ble Edi View Raise ticket

194286 - 746 4018 +
198400 - 554 745 +
198973 - 457 553 +
200830 - 335 456 +
200962 - 289 334 +
204591 - 122 288 +
206511 - 57 121 +
210003 - 21 56 +

99.699997
0000

99.000000
100.000000
100.000000
100.000000
100.000000
100.000000

vertebrate_mrma
vertebrate_mma

ate_mma
vertebrate i
vertebrate_mma
vertebrate_mrna
vertebrate_mma

vertebrate_mma

| ZMap.1 - - chr2-04_24270790-24608801

vertebrate_mrma mrna_align

vertebrate_mma mrma_align

vertebrate_mma mma_align
rtebrate_mma mma_align
mma_align
vertebrate_mrma

vertebrate_mma mrma_align

vertebrate_mma mma_align \

If you now left double click on
the match you want to inspect,
Zmap will zoom straight to it.
Note, this may not work if you
are searching for a feature out
side of an area that is actively
marked.

e |

(5] tns o o i i e 3 e ] coams

zoomn] zoom out| | suc]

EmUS1167.1 (3273)

I

191013,194286 <- 746, 4018 (3274)

<GAPS NOT SHOWN>

+|1 338012 [Data loadzd

99699957 Allgnment vertebfite mma vertebrate_mma

<hr2-04 2

A further window will appear
containing information about

the feature.

X ZMap (0.1.65) Feature Show - Em:U61167.1 'L

Help

Details |

Feature

Feature Name

Feature Group [style_id]

Taxon ID

(® Alignment.

[Em:us1167.1
ImRNA,angn

[s608

U61167.1 Human SH3 domain-containing protein SH3P18 mRNA, complete cds.

Align

Align Type
Query length
Matches

#a | Sequence | Strand: Sequ=nc=IMa(ch| Sequence Slanl Sequence End| Match Starll Match End| Score

[dna
[40s3

<NOT SET>
<NOT SET>
<NOT SET>
<NOT SET>
<NOT SET>
<NOT SET>
<NOT SET>

R T

<NOT SET>

-1+ 198209 198400 554 745 100.000000
A 206447 206511 57 121 100.000000
I+ 209968 210003 21 56 100.000000
NES 198877 198973 457 553 99.000000
-1+ 200709 200830 335 456 100.000000
A 191013 194286 746 4018 99.699997
I+ 200917 200962 289 334 100.000000
NES 204425 204591 122 288 100.000000
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Selecting single or multiple features and hiding/showing them

1) If you left click once on a feature in Zmap, you will highlight all of its exons, the
coordinates of which are now stored in the paste buffer and can be copied
elsewhere, such as into the transcript editing window in Otterlace.

2) You can select multiple features by holding the Shift key down and left clicking
with mouse (same as for multi select on the Mac, Windows etc). This option will
highlight a single exon at a time for each feature, but the accession numbers of
each feature and the individual exon coordinates are held in the paste buffer. This
is a particularly useful way of selecting Zmap hits to use in the OTF alignment tool,
as all selected homologies will be held in the paste buffer and automatically pasted
into the OTF accession window. Each of the exon coordinates can also be pasted

into the transcript editing window in Otterlace.

|Iill_

Once you have selected your HSPs,
click on Fetch from clipboard in OTF
to paste in the accession numbers.

/

N KGiillivpi

[ 1]

i
S —
N —
S —
— . N g
— - . 1
Lleli s e |

T TIT IT 11

Query sequences
Accessions: Em:BC050998,1 Em:CRE16275,1 Em:CR626535,1
Fasta file:

Fasta sequence:

X| On The Fly (OTF) Alignment - broughk to you by exonerate

Eetch from cliphoard | Clear |

Browse. ..

oy
eache |
1

|

I Clear existing alignments of same tupe Number of transcript alignments to report (0 for all): 1

[ Only search within marked region

Maximum intron length: 200000

Launch

Close

3) You can remove selected features in Zmap by pressing Delete on the keyboard
and restore them by pressing Shift-Delete (note on the Mac you need to press Fn-
Delete and Shift-Fn-Delete). This is a particularly useful way of removing evidence

that you have already assigned to a transcript object.
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Rapid variant construction

Otterlace and Zmap can be used together to generate variant objects quickly.
Existing transcript objects can be used as a template for a new object while a Zmap
HSP can be used to provide the coordinates for the new variant. The new object
will take its transcript type from the parent.

1) Select the object that will form the foundation to
the new variant, either by highlighting the object in
Otterlace or clicking on the object in Zmap.

X! Recovered human chr2-04 clones 217..218

Eile SubSeq Clone Tools

genscan. 1 AC008073.2-002 AC008073.8-004 PF0O0O03 m
CCDS42659 .1 PF 6.1
A\C104665.1-003 AC008073.6-004 ESTT13533 TT13544
ESTT13534 AC008073.4-007
AC008073.1-004 PF08240.1 AC008073.4-003
C104665.2-004 AC008073.2-006 augustus.2
PF00254.1 AC008073.2-003 08073.8-003 ESTT13545
CCDS1706.1 PF0O0O107 .1 genscan. 3 ENST408053
augustus.5 augustus. 3 PFO0018.5
CCDS33153.1 PF0O7653.5
ESTT13529 AC008073.9-001 PFO0018. 4
ESTT13528 \C008073.3-003 PF07653.4
AC008073.1-006 augustus. 4 ESTT13546 PF00018.3
ESTT13527 PF00235.1 AC008073.4-009 PF07653.3
AC008073.1-005 CCDS1709 .1 AC008073.4-011 PFO0018.2
AC008073.1-003 ESTT13548 PFO0O168.1 PF0O7653.2
ESTT13526 ESTT13547 CCDS1711.2 PFO0018.1
AC008073.1-001 AC008073.3-002 CCDS1710.2 PF07653.1
AC008073.1-002 AC008073.3-001 genscan. ¢ AC008073.4-008
augustus.8 ENST449230
AC008073.5-002 AC008073.6-009 AC008073.4-010 CCDS46230.1
PFO0076.1 AC008073.6-011 ENST445614 genscan. 2
ESTT13550 AC008073.6-005 ENST415660 augustus. 6
ESTT13549 ESTT13532 ENST380883
genscan. 5 ENST444504 ENST380863 ESTT13537
augustus.? ENST420135 AC008073.4-001 PF00935.2
CCDS1707 .1 ENST454150 AC008073.4-002 PF00935.1
AC008073.5-001 AC008073.6-008 AC008073.4-005 RP11-219F1.1-001
ESTT13531 PFO1101.1
AC008073.6-010 ESTT13530 AC009228.1-002 genscan.?7
AC008073.6-003 AC008073.6-007 AC009228.1-001 augustus. 1
AC008073.6-001 AC009228.1-003 RP11-219F1.2-001
AC008073.6-002 AC008073.7-002
AC008073.7-001 PFO0036.3 genscan. 6
AC008073.2-005 ENST416224
CCDS1708.1 ESTT13536 AC008073.4-006
ENST313482 AC008073.8-002 ESTT13543
AC008073.2-001 ESTT13535 AC008073.4-012 71
=]
Find | Clear

Eile Edit View

X ZMap.1 - - chr2-04_24270790-24608801

telp \I

[ [53] pae e e vei  rme]v otis| Z aie e[ p st

AC008073.1-008

chr2-04.

1852,15752 (13901

5568, 6621 (54]

Transcript

curated

nonsense_mediated_decay

10 k |

15 k

mem @

mem

oI |

“1TIr

N |
oof s g e

.-r

X| ZMap.1 - - chr2-04_24270790-24608801

telp |

st vt st o revor 3 rme | owa cotunrs

2) Click on the HSP that
will give its coordinates to
the new variant object.

10 k

EmBC050998.1 (89)

EES

6185, 6273 <- 205,293 (89)

<UNGAPPED ALIGNMENT>

100.000000

Alignment

vertebrate_mma

vertebrate mma

chr2-04

P S

:

@

j
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Edit Ctrl+E
Close all F4

Copy [EERIEEE
Paste Ctrl+V

3) Now either use the key-stroke
short cut or click on Variant. You
will see a new object appear in

New Ctrl+N . o
your main window.

Variant Ctrl+I
Delete Ctrl+D

4) The evidence is

X! Recovered human chr2-04 clones 217.,

File SubSeq Clone Tools Read Only 000 X AC008073.1-007 | attached automatlca“y
genscan .1 AC008073.2-001  ESTT135 AC008073.4-012 | | " "

AC008073.2-002 PF00036.2 e [Exen LeEhe e ‘ to the new gene

PF00036. 1 X

AC008073.6-004 13533 ESTT13544 1931 cos 6567 biect
AC008073.1-004 TT13534 AC008073.4-007 te 1812 45 1967 opject.

PF08240.1 'AC008073.8-001  AC008073.4-003 5983 db 6030
PF00254.1 AC008073.2-00§” AC008073.8-005  augustus.?
CCDS1706.1 AC008073.2-063  AC008073.8-003  ESTT13545 6185 dF 6273
augustus. s PF00107.1 genscan. 3 ENST408053 6554 db 6621
CCDS33153.1 augustus. 3 PF00018.5
ESTT13529 PF07653.5 12895 P 13007
ESTT13528 AC008073.9-001  PFO0018.4 15100 4p 15762 ct =
AC008073.1-006 PFO7653. 4 o i
ESTT13527 ESTT13546 PF00018.3
AC008073.1-005 AC008073.4-009  PFO07653.3 Transcript
AETORTEEOY © Censizon 4011 prponiz: >
AC008073.1-003 KSCDPS found in translation Rl 2005073 1007 aYala! E q Ac008073 1 007
i?;;;g%?kom Transiation does not end with stop. and "End not found’ is Torce oy e = X/ Evi: . =
AC008073.1-002 | No evidence attached , =

TUoEUS © ENST499230 Start: Found 4|And: Found | CDNA [Em:BCO50998.1 J

AC008073.5-002  AC008073.6-009  ACO08873.4-010  CCDS46230.1
PF00076. 1 AC008073.6-011  ENST[145514 genscan. 2 s 2] P> i
ESTT13550 AC008073.6-005  ENST415660 augustus. 6 S
ESTT13549 ESTT13532 ENSY380883 J = ]
genscan. 5 ENST444504 ENS]380863 ESTT13537 i
augustus.? ENST420135 ACOP8073.4-001  PF00935.2 Paste | Delete
CCDS1707 .1 ENST454150 ACOP8073.4-002  PF00935. 1 y—
AC008073.5- AC008073.6-008  ACQ08073.4-005  RP11-219F1.1-001

ESTT13531 PFO1101.1 5 g
AC008073.6-010  ESTT13530 ACP09228.1-002  genscan.? Sttt Rl 4] I Knoun
AC008073.6-003  AC008073.6-007  ACD09228.1-001  augustus. 1 Full name: FK506/binding protein 1B, 12.6 kDa
AC0080736-001 Ad009228.1-003  RP11-219F1.2-001
AC008073.6-002  AC008073.7-002 Alias(es):

AC008073.7-001  Pf00036.3 genscan. 6
AC008073.2-005 EfiST416224 Remarks: A
CCDS1708. 1 ESTT13536 008073.4-006 _J
ENST313432 AC008073.8-002 TT13543 & Annotatior
=] ! I -

I Find | Clear
—_—

4) The new object will inherit its structure
from the HSP. However, you must always
check the splice sites of your object in

Blixem in case the alignment is incorrect. - - \74
Start/end coordinates (if a coding object) e

ch2-04 242707
1

and transcript type are inherited from the
parent, so these may not be relevant and
may need to be changed. Note, that the
new object is coloured red due to a
number of errors. The checking software
will not recognise evidence until the
object is saved.

5) Once the errors have been /

removed, save the object to see it : l
appear on Zmap (the evidence : T
used has been highlighted).

! |
I | |
" m it mwen 1

15k
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Splitting windows in Zmap

Use the split window function to effectively reduce the size of the window when
looking at homologies. This is of particular use when you have to deal with very
large introns because you can essentially reduce the introns to whatever size you
wish, or when there are very many HSPs, because you can keep your gene object
in view and static, but still scroll across the evidence.

The screen can be split Unsplit will The windows will be locked
horizontally or remove the last together when you first open
vertically (as shown) split window. them. To scroll independently
multiple times. An

within each window, use the
Unlock button.

active window must be

selected for splitting.

Help |

+ 1 338012 a
ical

A Ee=|E

555555 (166460)

ch-04 242707
500 ¥
1000 L]

I
- I |

B
J 2000 - el on 7ol |

L]

3000

3500
4000

e
|
|
| l = | l
il Nz |
\
i - H\
’ = | | 4
‘ ALl DI b1
1
|
|
i

\‘ i I 5
l : : J
m o S e
)] ] '
J00e |
) I |
| :
| 7 :
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Launching in a Zmap

This function allows you to open two or more sequences alongside each other
(such as a human region and the syntenic region in mouse, or two haplotypes), so
that simultaneous investigation can be carried out. To do this you will need to open
both sets of clones in the same Otterlace session. To open both Zmap windows in
one window as shown below, you need to select “Open in a Zmap” option in one
clone set. These clones will open to the left of the already open Otterlace session.
This screen shot shows human gene SF3B14 and the syntenic region in mouse. The
gene copy and paste function (referred to in the Otterlace section) is of much use
here, saving time when building gene objects.

Human gene SF3B14 has already been
manually annotated and the similarity in
the gene structures can be seen between
the HAVANA gene object and the
automated Ensembl object in mouse.

Mouse information bar.

fie 5\3 fcket

X' ZMap, 124270790-246088f1

Human information bar.

Help ||

EmAF161523.1 (681)

EmAF161523.1 (681)

[ Yyl ] 1 e o covs_ e zomon] | s
e s B S

12.4659984-5036892

168 ‘

172 k-

ZMAPSTYLE_MODE_ALIGNMENT vertebrate mRNA

ZMAPSTYLE_MODE_ALIGNMENT vertebr:

2242707

-1 338012 [Data loaded

L
s

174 k >é T D‘ li-l-‘_'lll [J
| : ‘:"II!-"IJ' [
76 =
KN BT [ET I EA T 0]
Mouse sequence and Human sequence and
highlighted human highlighted human
cDNA AF161523. cDNA AF161523.
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Zmap keyboard and mouse shortcuts.

In general Zmap will be faster for zooming, bumping etc if you make good use of
the built in short cuts. These can often avoid the need for Zmap to redraw large
amounts of data that you may not even be interested in. For example, click once
(highlight) on a feature and a carriage return will bring up evidence. Another

example is to press T for translation.

All windows

Short Cut Action
Cntl-W close this window
Cntl-Q quit ZMap
Zmap Window
Short Cut | Action
Control keys
+ (or =), - zoom in/out by 10%

Cntl + (or =), Cntl -

zoom in/out by 50%

up-arrow, down-arrow

scroll up/down slowly bit

Cntl up-arrow, Cntl down-arrow

scroll up/down more quickly

left-arrow, right-arrow

scroll left/right slowly

Cntl left-arrow, Cntl right-arrow

scroll left/right more quickly

page-up, page-down (Mac users
should use fn and up/down arrow)

up/down by half a "page"

Cntl page-up, Cntl page-down

up/down by a whole "page"

Home, End (Mac users should use
fn and left/rights arrows)

Go to far left or right

Cntl Home, Cntl End (Mac users will
have to configure their keyboards
for this)

Go to top or bottom

Delete, Shift Delete

Hide/Show selected features.

Enter

Show feature details for highlighted feature.

Shift up-arrow, Shift down-arrow

Jump from feature to feature within a column.

Shift left-arrow, Shift right-arrow

Jump from column to column.

Alpha-numeric keys

b bump/unbump current column within limits of mark if set, otherwise bump the

whole column.

B Bump/unBump current column within limits of the visible feature range.
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C compress/uncompress columns: hides columns that have no features in them
either within the marked region or if there is no marked region within the range
displayed on screen. Note that columns set to "Show" will not be hidden.

C Compress/unCompress columns: hides all columns that have no features in
them within the range displayed on screen regardless of any column, zoom,
mark etc. settings.

h Toggles highlighting (good for screen shots).

m mark/unmark a range which spans whichever features or subparts of features
are currently selected for zooming/smart bumping

M Mark/unMark the whole feature corresponding to the currently selected subpart
(e.g. the whole transcript of an exon or all HSPs of the same sequence as the
highlighted one) for zooming/smart bumping

o or O | show menu Options for highlighted feature or column, use cursor keys to move
through menu, press ESC to cancel menu.

r reverse complement current view, complement is done for all windows of
current view.

tor T | translate highlighted item, T hides Translation.

w or W | zoom out to show whole sequence

z zoom to the extent of any selected features (e.g. exon/introns, HSPs etc) or any
rubberbanded area if there was one.

yA Zoom to whole transcript or all HSPs of a selected feature.

Zmap Mouse Usage

Left | Middle | Right

Single mouse button click

highlight a feature or column | horizontal ruler with show feature or column menu -
sequence position for options such as pfetch, show

Plus drag: draw a rectangle | displayed, on button feature DNA, show peptide,
around an object for zoom release centre on export peptide

mouse position.
Release mouse outside
Zmap window to
prevent re-centering.

Double mouse button click

display details of selected same as single click same as single click

feature. Double click on
object to get edit window

Shift + mouse button click

highlight a subpart of a same as single click same as single click

feature (e.g. a single exon or
alignment match)
OR multiple highlight
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Tips for a speedier Zmap

1. Specifically: zoom and mark within Zmap early on after launching. Either select a
gene object and press 'z' to zoom OR select a rectangle to zoom in by dragging the
left mouse button around it. Reverse complement now if necessary, then press 'm'
to mark the region.

2. The quickest way to zoom out of Zmap again is to right mouse click on the
'zoom out' buttons at the top of zmap and choose one of the options (this is
definitely much quicker that doing individual 'zoom outs' with the left mouse
button). Likewise for 'zooming in' again (or use keyboard equivalents).

3. Bump within a marked region only. Bumping without marking is slow and
removes the lines connecting Blast matches.

4. When you have finished working within a marked region, unbump the evidence
you have been working on (e.g. ESTs) and unmark that region before you go on to
select the next region to mark and bump - or you could miss visualising the
evidence in the new region.

5. If you want to get rid of some white space try the compress 'c' function or
alternatively toggle off some of the columns. Warning — this may hide features as
well. If a column (e.g ESTs) is bumped and you want to lose it temporarily, it is
quicker to turn the column off (when you turn it on again it will still be bumped
when it re-appears) than unbump then rebump again later.

6. Jumping to genes/objects: If you expand the left hand 'scroll navigator'
overview' you can jump directly to genes and objects by double-clicking on them.
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Blixem

Blixem, which stands for "BLast matches In an X-windows Embedded Multiple
alignment", is an interactive browser of pairwise Blast matches displayed as
multiple alignments. It is not strictly a multiple alignment tool, rather a 'one-to-

many' alignment. It is used

to check the Blast alignments of nucleotide and amino

acid sequences against a reference sequence. The Blixem range is set using the
preferences option in Zmap — default is 200kb, so it is generally necessary to

expand the range.

Homologies can be
ranked from 0% to
100% (see scale). As
such, Blixem s

Navigation in Blixem is similar to that in Zmap. Click with the
middle mouse button and a hairline appears; release the button
and the display refreshes, centered on where the cursor was.

Alternatively use the etc. buttons or drag the

blue box in the overview panel with the middle mouse button.

useful for inspecting
gene families.

-183750

Zoom Out|(Whole

4.96652111-96985195
-180000

eptide alignment):

-182500 -178750 -177500

i |

-176250

Accession number information
for highlighted sequence.

— (o ]

The sequence and

exon structure is
clearly visible.

| Score|%ID| Start
4,96 2<>695195(*1|)

00760, 2

100

tcctgagtatatgtgatcgacacgatgcgtctcatatatc agacccacttaaggecctacttttoftgccgacaatgaaagetecttgtatttza
| ataggtatacatgttttagaatcgcggaggagacgcaaaty

FIFLALLGAA

P08426,1 MKALIFLAFLGAA 13

P00763,2 MRALLFLALYGAA 13

Q05319,2 GKSAAF GRWPW 557 -
P03952,1 GTNSSWGEWPW 404
Q2KJ63,1 GTNASWGEWPW 405 |
4,96652<>69851 -180918 YLACGMELNSKFGFYIFRSNHIPGTCGHGCA*ATWTYK*LWMETLAPYP*SRTGEQP*RPSSFWLSWEPLYSLNR*VISREC*LF*GCTLYSGS -180637
P11032-2,2 41 [ 41 59 | ARHCNYGKRSKFE ) (2]
P11032,2 1| 41 62 | ARHCNYGKRSKF 78
4,96652<>6985195 (+3) -180917 CNLYPSPEPVSNHEDLHL 26SLGSRW*VLTDK*SVGYYDFFKVVLCTLEA -180636

IFSVRIWILNLDL*FSREITFLQPVQMDVNDKF’GHI NSCG

7

Coordinate information for

sequence and clone set.

3 frame translation (protein Blixem
only) with coordinates for that window.
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Toggles:

X/ Blixem Settings

Menus:
[] Background colour

[* Big Picture Other Strand] [] Grid colour

CnmElexitg curves

[J Identical residues

Show sequence descriptions] [ Conserved residues

[* Sauash Features]

Inverted sorting order

Sort HSPs by
Fetch by

Nucleotide sequences are
displayed in the same

Goto which position:

Cancel ok

|

manner. Select the arrow
to reveal different ways of
displaying the sequences.

See menu on later
page for explanation.

Clic

toggle the strand.

k this button to

Blixem

Help Sort HSPs by: |identity W | Settings Goto < match match > << >> < > Stand”v |EM:BC058631.1

(nucleotide alignment):
[Zoom In][Zoom Out][whole] 200000

74656086-4944351
197500

195000 193750

| Score |%ID| Start
2.45560()494ﬁ351('%)

|
193901IttctctttttagaatcttcctgctgatattaaagaatDaataacagatattattaagttcatgttgcagagagagtacgtgaaggtaaattatactatgtgtta|198798

|End

AK028921, 1 |

attaagttcatsttecagasazastacztzaas]

BC0O28306.1 aatcttcctg tt aataac ttattaagttcatgttgcagagagagtacgtzaag

31,1 gatcttectgcty g gttcatgttgcagagagagtacgtgaag
BCO04573.,1 EcE tzctgatatt tifldatettegcagzagagagtacgtzaag
AK135890, 1 aatcttooctge tt aataac ttattaagtTatettec tacgtgaag
AK035073.1 goctzatatt attattaagttaty tacgtgaag
AK135707.1 tcttocctgoctgzatatt t £ ttatt ttatg tacgtgaag
AK161550, 1 aatcttooctge tt aataac ttattaagttpatgttec tacgtgaag
AK139720,1 goctgatatt attattaagtticaty tacgtgaag
AK036668, 1 tcttoctgttgatatt i j2 ttatt ttcatg tacgtgzaag
AF244920,1 aatcttootge tt aataac ttattaagttiatgctac tacgtgaag
CRE57737.1 sctoatatt attattaaat tacgtgaag
BCO00794,1 tcttocctgoctgzatatt t £ ttatt Ic tacgtgaag
U51990, 1 aatcttcctzo tt aataac ttattaaatticatettec tacgtzaag
CRE06297, 1 sctoatatt attattaaat tacgtgaag
CRB57737,1 tcttocctgotzatatt tcaat ttatt =3 t tzatzct 946
AK239028.,1 aatcttectge tt cataac. ttattaaatticatgttge tatgtgaag il
BC000794,1 gotgatatt attattaaattic tacg t.tatctt, |886
BX935647,1 acacttcctgcagacatc tocaat ttatt ic tatgtgaagg 517
AKO76609, 1 aatcttococtgotgatactaaagggtoagtcacagztattattaagtoctgttgcagegagagtatgtgaag 1265
BC113323,1 gotgatatt ataacagatattattaaattc, tacg’ taacgatgecce, tatctt, (933
CR706762,2 agtttaccagctgacatcaaagagtcaatcacagacatcattaaattcatzttagagagagaatatgtzaag 886
BCO74081.,1 aatttaccagcagatattaaggagtccatcacagacatcataaagtfcatgctggagagggaatatgtcaag 892 :J
2,46560<>4944351 {+1) 198901 aagagaaaaatcttagaaggacgactataatttcttagttattgtctataataattcaggtacaacgtctectectecatgeacttecatttaatatgatacacaat 198798

Double left clicking on a match
will “pfetch” the EMBL file.

Right click on the sequence to
Dotter pairwise alignment of
selected sequence against
genomic sequence. See next page
for a full description of this menu.

7 [X] pfetch --client=acedb_mib18860i.dynamic.sanger.ac.uk_lw2 -F 'EM:BC058631.1' &

BCOS8631: SV 1: linear: mRNA; S1D; MUS: 3050 BP, E
BCOS8631;

27-SEP-2003 (Rel. 77, Created)
16-JUL-2006 (Rel. 88, Last updated, Version 10}

Mus musculus PRPLE pre-mRNA processing factor 18 homolog (yeast), mRNA -
(cDNA clone MGC:73420 IMAGE:6402639), complete cds

MGC.

Mus musculus (house mouse)

Eukaryota: Metazoa: Chordata: Craniata: Vertebrata: Euteleostomi: Mammaliz
Eutheria: Euarchontoglires: Glires: Rodentia: Sciurognathi: Muroidea:
Muridae: Murinae: Mus.

€8]

1-3050
DOI: 10.1073/pnas.242603899.
PUBHED: 12477932.
Mammalian Gene Collection Program Team
Strausberg R.L.. Feingold E.A., Grouse L.H., Derge I.G.. Klausner R.D..
Collins F.S.. Wagner L., Shermen C.M., Schuler G.D., Altschul S.F..
Zeeberg B.. Buetaw K.H.. Schaefer C.F., Bhat N.K., Hopkins R.F.. Jordan H.
Moore T.. Max S.I.. Wang J.. Hsieh F.. Diatchenka L., Marusina K.,
Farmer Rubin G.M., Hong L., Stapleton M., Soares M.B,, Bonaldo M.F..
Casavant T.L.., Scheetz T.E.. Brownstein M.J., Usdin T.B.. Tashiyuki S.,
Carninci P., Prange C.. Raha 5.5.. Loquellano N.A.. Peters G.J..
Abramson R.D,, Mullahy S.J., Bosak G.A.. McEwan P.J., McKernan K.J.,
A.. Gunaratne P.H,. Richards S.. Worley K.C.. Hale S., Garcia A.M.
Villalon D.K.. Muzny D.M., Sodergren E.J.. Lu X..
. Ketteman M., Madan A.. Rodrigues S.
A.. Young A.C.. Shevchenko Y., Bouffard G.G. .

Sanchez A,

X! Please Reply

Dotter parameters: zoom (compression)
factor, start, end, Queryname

blixerm

Quit Ctrl-Q
Help Ctrl-H
Print Ctrl-P

Print whole alignment
Change Settings
Feature series selection tool

Paste Match Set m

Dotter

Dotter HSPs only

Dotter query vs. itself
Manual Dotter parameters

I
Ok | Cancel

Attomatic Dotter parameters

Hide picked match
Highlight sequences by name
Clear highlighted and unhide

Select Manual Dotter parameters
to customize the search zone
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Blixem main menu, press right mouse button anywhere. Note that options in
have no current working function and as such there are no further details on them.

Quit Exit program.

Help Get brief help.

Print Print the currently displayed window.

Print whole Print all matches. May produce many pages.
alignment

Change Settings Start the Settings tool.

Feature series Under development.

selection tool

Dotter Do a dotter dotplot with last picked matching sequence.
Dotter HSPs only  Display blast matches in a Dotter dotplot.

Dotter query vs. Call Dotter for a region of the query vs. itself. This is useful
itself to analyse internal repeats etc.

Manual Dotter Use if Dotter estimates the start and end coordinates wrongly.
parameters

Hide picked match Removes highlighted match in Blixem.

Highlight sequences Define a template, e.g. *human, to highlight all human

by name proteins. This works on the name field in the leftmost
column. Note that the names start with a database prefix that
is hidden in blixem, so it's a good idea to always start your
template with the wildcard *.

Clear highlighted  Reset all picked and highlighted sequences.

and unhide
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Blixem settings menu / settings tool (press right mouse button pull-down on
"Settings", or click once on it with left mouse button)

Click on Sort HSPs by identity:

Sort by score

Sort by identity
Sort by name

Sort by position
Big Picture

Big Picture Other
strand

Complexity curves

Highlight
differences

B/W Print colours
Inverting sorting
order

Menus:

Fetch by

Sort all proteins with the highest-scoring first.

Sort all proteins with the most identical first.

Sort all proteins alphabetically.

Sort all proteins with the most N-terminal first.

Toggle Big Picture (top display) on/off.

Toggle between single and double strand display in the Big
Picture.

Draws plots of low complexity at 3 different window sizes.

Shows identical residues as a dot (.) and draws mismatching
residues in bright blue.

Good for printing on black/white printers.

Inverts order of sequences

Change the colours of the Blixem display by right clicking on
the box and selecting your choice of colours.
Changes method of fetching sequences.

For further information on Blixem, visit this website:
http://sonnhammer.sbc.su.se/Blixem.html
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Dotter

Dotter is a graphical dotplot program for detailed comparison of two sequences.
Here, every residue in one sequence is compared to every residue in the other
sequence. The first sequence runs along the x-axis and the second sequence along
the y-axis. In regions where the two sequences are similar to each other, a row of
high scores will run diagonally across the dot matrix. For further information on
Dotter, visit this website: http:/sonnhammer.sbc.su.se/Dotter.html

Drag handle or
arrows to change
threshold or contrast

X Dotter 4.96652111-9 vs. BC114862.1

Draw a rectangle with
middle mouse button to
open a new set of Dotter
windows zoomed in to
the marked area

4862.1 {vertical)
422000 433800 424000

425000 426000 427000 428000
e e e P N e e e e e e b e L PRI T T SO TS S T S BT

AN

\,

N 9 S
g O Ol X! Greyramp Tool

N

- P
B g

©599, 571

Alignment  window  sequence
moves in concert with the cursor
in main window above, and vice
versa. Turquoise colouring shows
where nucleotides (or amino
acids) are the same.

Move the cross hair with the mouse; for more accurate
movement one base at the time, use up/down or left/right
cursor keys to move across the vertical or horizontal axis. Use
shift and < > or shift and { } keys to move across a diagonal
axis (top-left to bottom-right and bottom-left to top-right
respectively until you get as good an alignment as possible.

X Dotter - Alignment Tool

4

4,96652111-9: CCACTCCCAGACATCTGTGTACTTCTGTGCCAGCAGTTACTCCACGGTGCTGCACGGCCACCTCCTTTCTGTGCAARAAARGCAGATGAGGGCCCTGTAGCCTGGAACTCGE

BC114862,1: CCACTCCCAGACATCTGTGTACTTCTGTGCCAGCAGTTACTCCACGGTGCTGCACGGCCACCTCCTTTCTATGCARAARARCAGATGAGGGCCCTGCAGCCTGGAACTCAG

RevComps ATGTARGGGGTTCCCCGAGTTCCAGGCTACAGGGCCCTCATCTGETTTTTTGCACAGARRGGAGGTGGLCGTGCAGCACCGTGGAGTAACTGETGGCACAGARGTACACAE
BC114862,1: CCACTCCCAGACATCTGTGTACTTCTGTGCCAGCAGTTACTCCACGGTGCTGCACGRECCACCTCCTTTCTATGEAARRARACAGATGAGGGCCCTRCAGCCTGGARCTCAL

?26599

|
571

726599

|
571 L
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Annotation resources

AspicDB — useful analysis of splice junctions http://t.caspur.it/ASPicDB/

CCDS http://www.ncbi.nlm.nih.gov/projects/CCDS/CcdsBrowse.cgi

Ensembl genome browser http://www.ensembl.org/index.html

Entrez Gene for nucleotide and protein sequence, cloning, gene
information etc http://www.ncbi.nlm.nih.gov/sites/gquery

HORDE database for olfactory receptors
http://genome.weizmann.ac.il/horde/

Swiss Institute of Bioinformatics has many tools for analysing
nucleotide and protein sequences_http://www.expasy.ch/

UCSC genome browser http:/genome.ucsc.edu/cgi-bin/hgGateway

UniProt has protein sequence information http://www.uniprot.org/

Vertebrate Genome Annotation Browser for manual annotation
http://vega.sanger.ac.uk/index.html
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