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You have obtained a new sequence...

LGAATCOTT AAATTACA

Preliminary analysis | (BLAST, etc.)

¥\

Great! My sequence has Help! | need do to some
already been analysed analysis by myself.

|
and annotatea! Which tools do | use and
But how do | access this where do | find them?

data?

manual genome annotation de novo sequence analysis
PART 2 PART 1
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1. de novo Sequence Analysis
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Why do it yourself?

* Your organism may not be annotated

* You may need to customise analysis to meet
your own needs

Lab work
ovo cDNA Confirms or
ana ysis —_— . .
d . disagrees in silico
sgq'},%‘f,%gemm'c predictions

ovo
ana YS'S Development
Predictions of programs

Sequence analysis tools




de novo Analysis Tools

ORF finder

— identifies open reading frames

Spidey

— Alignment of cDNAs to genomic sequence

ClustalW

— Multiple sequence alignments

Jalview & GeneDoc

— Edit multiple alignments: useful for phylogenetic
studies




NCBI| ORF finder

% \[a):)8] ORF Finder (Open Reading Frame Finder)

PubMed S OMIM Taxonomy Structure

NCBI 48 The ORF Finder (Open Reading Frame Finder) is a graphical analysis tool which finds all open reading frames of a selectable minimum size in a user's
sequence or in a sequence already in the database.

This tool identifies all open reading frames using the standard or alternative genetic codes. The deduced amino acid sequence can be saved in various
formats and searched against the sequence database using the WWW BLAST server. The ORF Finder should be helpful in preparing complete and accurate
sequence submissions. Itis also packaged with the Sequin sequence submission software.

Tools
for data mining

GenBank

sequence li .
bR supnet Enter Gl or ACCESSION orffind | Clear

and software

or sequence in FASTA format

FTP site
HEinlaad datsiand fwew) 1 Cestave 5) {hmeraw) (100 3 F':"__"‘.f'f;;:’:mul’h‘;
software L . -2 B6A4. RER 225
e — | -1 2140, 343 2
[ " 1 +3 9830914 18
-2 ®178.. 312 135
(— e— S— -l @909 1B
C— T ) 3@ .13 11
= 1
Length: M2 an
accent ) [ Mrervarve lotiamon Codoes |
FROM: TO:
I I 173 FLLCARFSALCE GPIOACA ¢YOQFLCEAGCSYLJaLcaaaa
¥ QA 5 0 H RR S T x4 s «x
G fi d dard 210+ cgctectggresgtgat Ot
enetic codes |1 standar = ¥z wEVIAK:IQE=IL D
263 aggaag ot t {3 ttc 9 tat
. . . . L ¥ R EFL AT s T Y
Comments and suggestions to: info@ncbi.nim.nih.gov 200 gee Ttattoppecttgrtongt proocat . ogticts
J o c v ¥ r ¢LecCsyYyYasm v L
Credits to: Tatiana Tatusov and Roman Tatusov 355 20LIBLAABLAL $9BPOLACOLLIGLILEABOLLPIELLE PO
5B ¥ x ¥ ¢ B YL C VY ¥ L GCVF C

* Finds all open reading frames, starts and stops in a DNA
sequence

« Graphical overview
 Integral BLASTP tool




NCBI Spidey [

PubMed Entrez BLAST OMIM Taxonomy Structure

Spidey FAQ

: : ; Spidey is an mRNA-to-genomic alignment program. For a
Spid
i AI Ig n S S pl ICed CD NAS y dgéuixentation complete description of how Spidey works, click here. For
an example, click here.

E STS O r m R N AS tO ::::Zo:::tables Genomic sequence (FASTA or Gl/Accession):
genomic sequence

Upload file: l Browse... |

From: o To: o

« Uses BLAST algorithm

mRNA sequence(s) (One or more FASTA or Gl/Accession)
2

Upload file: I Browse... |

* Assigns exon-intron
boundaries

[~ divergent
sequences *
[~ Use large intron

« Can be used for — .
_Clear | mRNA-genomic

interspecies alignments idontity o %

Minimum length of
mRNA covered *lo

%




Help Index
General Help
Formats

Gaps

Matrix
References
ClustalW Help
ClustalwW FAQ
Jalview Help
Scores Table
Alignment
Guide Tree

Colours

® Similar Applications
Align
Kalign
MAFFT
MUSCLE
T-Coffee

ClustalW Programmatic
Access

Rome Open Door Workshop

ClustalW

ClustalW

ClustalW is a general purpose multiple sequence alignment program for DNA or proteins. It produces
biologically me aningful multiple sequence alignments of divergent sequences. It calculates the best match for
the selected sequences, and lines them up so that the ide ntitie s, similarities and differences can be seen.
Evolutionary relationships can be seen via viewing Cladograms or Phylograms.

New users, please read the FAQ.

>> Download Software

YOUR EMAIL ALIGNMENT TITLE RESULTS ALIGNMENT  CPU MODE
|eah@sant IBtnI |interactive | |fu|| M| ]single |
KTUP WINDOW SCORE TYPE TOPDIAG PAIRGAP
(WORD SIZE) LENGTH
Idef | ldef | lpercent = Idef =~ Idef =~
MATRIX GAP OPEN END GAP GAP
GAPS EXTENSION DISTANCES

[def  ~]

QUTPUT

QUTPUT
FORMAT

[def |

[ def ~| [def  ~f

PHYLOGENETIC TREE

[def ~|

TREE TYPE CORRECT DIST. IGNORE GAPS

aln wnumbers  ~|

Enteror Paste a setof Sequences in any supported format:

lnone M| |ofF_'_] ]oﬁ:]

Help

>H2-Ebl

>H2-Ebl-1like

MVWLPRVPCVAAVILLLTVLSPPVALVRDSRPWFLEY CKSECHFYNGTQRVRLLERYFYN
LEENLRFDSDVGEFRAVTELGRPDAENNNSQPEFLEQKRAEVDTVCRHNYEISDKFLVRR
RVEPTVTVYPTKTQPLEHHNLLVCSVSDFYPGNIEVRAFRNGKEEKT GIVSTGLVRNGDN
[TFQTLVMLETVPQSGEVYTCQVEHPSLTDPVTVENKAQSTSAQNKMLSGVGGFVLGLLFL
GAGLFIYFRNQKGQSGLQPTGLLS*

MVSLWLPRGLCVAAVILSLMMLTPPVILVRDPRPRFLEQLKAECHYFNGKERVWSVTRFI
NQEEFARFNSDFGKFLAVTELGRPIVEYLNTQKDMLDNYRASVDRCRNNYDLVDIFMLN
LKAEPKVTVYPAKTQPLEHHNLLVCSVIDFYPGSIEVRNFRNGEEEKTGVVSTGLIQNRD

Upload afile: Browse...

N

| KT

* DNA or protein
alignments

« Cut and paste
sequences or uploa

files

 Obtain results via
email or interactivel




ClustalW

CLUSTAL W (1.83) multiple seguence alignment

sawall |QROGPS |H2ATR MAN&R
swall|POCOS9|H2A1 BOVIN
swall |POC169 |H2A1C RAT
swall|Q96QVE |H2A1A HUMAN

..................................................

swall|Q8CGPS |H2A1F MOUSE LAAVLEYLTAEILELAGNAARDNKKTRI I PRELQLAIRNDEELNKLLGRV 100
swall|POCOS9 |H2A1 BOVIN LAAVLEYLTAEILELAGNR ' LQI KLLGKV 100
swall|POC169 |H2A1C RAT LAAVLEYLTAEILELAGN? LLGRV 100
swall|Q96QV6 |H2A1A HUMAN LAAVLEYLTAEILELAGNASR LLGGV 100

................................................

« Alignments may be viewed and edited in Jalview,
GeneDoc and other programs

— Maximise similarities within columns

« Starting point for phylogenetic analyses




eneDoc

Alignment viewer and editor

human_BTNZ

TvETR
pig BTNL4 H

THCN|JF GQIS|gY - —————————~

658FYnm D shé 3f £ P

For Help, press F1 pig_BTNLS RAG-DVS
pig BTNLG RAG-DVS
rat_Btnl7 KSG-NVS
rat_BtnlS KCG-NVS
rat_Btnl9 SG-NVS
pig_ BTNL3
dog_236k8.

human_BTN1
human_BTN3
human_BTNZ
human_BTNZ
pig BTNL4

SSGEKKP

68FYnm D shé 3f

For Help, press F1

GeneDoc - [Gene1] [_ (O] x]
File Project Edit Arrange Shade Groups Score Tree Reports Plot Window Help =181 x|
|i]=| MU

l * ) *
pig BTNLS LYGKF SDEYEVYT——-———— AQYTE] 75
pig_BTNLﬁ LWGKY SDEYFVHT - —— 75
rat_Btnl7 TWHGOSSSGYWAYVD-— 76
rat_Btnl8§ THGOSSSGYWAYVD-— 76
rat_Btnl9 TGOS SCGYFAYVD-— 76
pig BTNL3 AT s e e At el ~n
ldo g_23 6k8. GeneDoc - [Gene1] M[=1 3
hum;n_BTNl File Project Edt Arrange Shade Groups Score Iree Reports Plot Window Help =18 x|
human_BTN3 ] El l;_gg
human_BTNZ
human_BTNZ
big BTNL4 an

pig_ BTNLS 75

) i 5 120 pig BTNLE 75
pig_ BTNLS FRLRAG-DVSI|pat ptnl7 76
pig_BTNLG FKLRAG-DVSI|rat Btnlg 76
rat_Btnl? FQLKSG-NVSH |, ot Btnlo 76
rat_Btnls FQLKCG-NVSE |5 ¢ “pTNL3 79
rat_Btnl9 FRLMSG-NVSE |44 236K, 78
pig BTNL3  : [DAKOUEEREINTINGE) MHEH -~~~ —————~———— human_BTN1 73
dog_236k8. ~~lhuman_BTN3 75
hunan_BTHN1 R|“FECLWS SGKKPI |y uman BTNZ 73
hunan_BTN3 FRILTLEPTAI | yman BTNZ T 73
hunan_BTNZ SGPDTS--QSGDE-PEPI|oi g RTNLA G . 78

6g6F 6d

e o 7




Summary

de novo analysis of sequence

Hunt for open reading frames: ORF Finder
Align cDNA to genomic DNA: Spidey
Multiple sequence alignments: Clustal\WV
Edit alignments: Jalview, GeneDoc
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Length

DNA(contigs)

Markers
Length

Gene legend

Transcript Name

Transcript information

Transcript Class.

Interpro

Transeript structure

Protein features

= EMBEL mRNAs

=] Havana genes

There are currently 29 tracks switched off, use the menus above the image to turn them on.

P .
Exona: 23 Transcript length: 3590 bps Protein length: 1,102 residuss
[Furiner Transcript into) [Exon information)
Known_CDS [Defintion]

TPR_4 - [View other genes wit this domain)

Curated Locus
Author
Locus ID

Genomic Location

Gene Type

Version & Date

SMART

Piam
Prsite profies. —
Scate (e2) T w wm w W w W W W )

Database Matches

Curation Method

2. Manual Genome An

255 Mb 2.5 Mb 2.60 Mb 262 Mb 264 Mb 265 Mb 262 Mb 270 Mb 272 Mb 274 Mb — .
F— Forward strand 200.00 Kb g e — . = F—
== 3 8 — = =
1k [— -— - - ——
(I :} ===
L T 1 O - 3 — e e W
| it : T 1 E I . = -l z =- —l =
SRlee e dig gl = il __D IR = ———— - ——
fam107b-002 > nup205001 > pu— > —— e
11 - - — i
fam107b-003 > si:dkeyp-1h4.1-00 = = LShEE
Ik = 5 | ==wmg==
fam107b001 > nup205002 > — { | ——=m l .
— = - — - ——
- ; — I} = S . =
= EMBL mRNAs 11 ] 1 1 1 -_—— b I — S N
I 1 | ? | = —_—c - m
— H = ————=—=
200.00 Kb R Z — -———
— = ——d ey ===
2.56 Mb 2.5 Mb 2.60 Mb 262 Mb 264 Mb 266 Mb 262 Mb 2.70 Mb 272 Mb 274 Mb = prm— 4 — .
Il Havana Novel Protein coding 13 == = Ll l

!

oGt ZFIN ID) (1o view all Vega genes linked o the nams click here)
This locus was annotated by Havana <vega@sanger.ac.uk>
OTTDARG00000020897

This gene can be found on 14 atlocation 7.935.304-7.953.328

The startof this gene is located in Contiq BX323828.7.1.206011
Known Protein coding [Definition]

Version 2

Gene last modified on 26/10/2006 (Created on 25/10/2008)

O-linked

(GleNAG) (UDP. ) like

This Vega gene corresponds o the following database ide ntifi

ZFIN:  ogtl
Finished genomic sequence is analysed on a clone by clone basis using a combination of similarity searches against DNA and protein databases as well as a series
of ab initio gene predictions (GENSCAN, Fgenes). In addition, comparative analysis using vertebrate d! to aid novel gene discovery. The data gathered
inthe se steps is then used to manually annotate the clone adding gene structure s, descriptions and poly-A features. The annotation is based on supporting evide nce
only
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Automatic annotation Manual annotation

 Fast e Slow

» Unfinished sequence or - Finished sequence
shotgun sequence

« Consistent
« Under/Over-prediction

 Flexible — can deal with
Inconsistencies

« Consult publications

e! Ensembl h avand Vega®

and vertebrate analysis and annotation

You may also encounter ab initio methods:
genscan, fgenesh
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Vertebrate Genome Annotation Database

Vega*

Home

Sanger The Vertebrate Genome Annotation (VEGA) hg,\!_gﬂ@

database is a central repository for high quality
manual annotation of vertebrate finished genome sequence. Human, mouse and
zebrafish are in the process of being completely annotated, whereas for other species
the annotation is only of specific genomic regions of particular biological interest. The
majority of the annotation is from the HAVANA group at the Welcome Trust Sanger
Institute

The website is built upon code from the Ensembl project.

Browse a genome (Log in to reorder this list)

= =2 Human [30-03-2009]
Ensembl

' Mouse [30-03-2009]
\.\ Ensemb

Zebrafish [30-03-2009]
Ensembl

a Gorilla [30-03-2009]
Ensemb
H Wallaby [30-03-2009]

L Pig [16-05-2007]
‘., Ensemb

.‘ Dog [14-02-2005)
Ensemb

Vega Genome Browser release 36 - July 2009
© 2009 WTSI

http://vega.sanger.ac.uk

[ (4]

Login / Register | Docs & FAQs

Search Vega

Search: [ All species ' &) for (Go)
LAllispeciessiivig (Go)

e.g. human gene BRCAZ or mouse X:100000..200000

What's New in Release 36 (10 July 2009)
@ Schema change (all species)

More release 36 news...

What's New in Release 35 (30 March 2009)

@ Update to human (Human)

@ Update to mouse including new IDD region (Mouse)
@ Update to zebrafish (Zebrafish)

@ Gorilla annotation (Gorilla)

@ Tamar wallaby annotation (Wallaby)

More release 35 news...

What's New in Release 34 (18 December 2008)

@ Update to mouse (Mouse)
® Update to zebrafish (Zebrafish)
® Addition of new IDD region (Mouse)

More release 34 news...

Contact Us | Help
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All annotation is supported by a

combination of cDNA, EST and/or

protein evidence
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Length

[=] Havana genes

DNA(contigs)

[Z] Havana genes
Length

Gene legend

« QOverlapping genes
* Alternative splicing

54.42 Mb 54.50 Mb 54.52 Mb 54.54 Mb
F— Forward sfrand 94.02 Kb
C200rf43-001 >
Ry
C200rf43-006 >
|7 0 m
C200rf43-004 > C200rf106-001 >
T M==1=1
C200rf43-007 > C200rf106-002 >
I Fin
C200rf43-005 > C200rf43-008 >
M oo 1
C200rf43-002 > C200rf43-003 > C200rf107-001 >
A —
< C200rf105-001
- 9402 Kb Rew
54.42 Mb 54.50 Mb 54.52 Mb 54.54 Mb
Il Havana Known Protein coding

 Non-coding genes
« Complex loci

Manual annotation is advantageous for:

 Pseudogenes
* Duplications/gene clusters

Lenath

[ Havana genes

DNA(contigs)

[ Havana genes

Length

Gene legend

21.50 Mb
— Forward strand

21.70 Mb 21.80 Mb 21.90 Mb
500.00 Kb

1
Hbld2-001 >

m
RP23-268F22 2001 >

< RP23-54E4.10-001 < Olfr1366-001

I
< RP23-288F22.1-001
|

< RP23-298F22 4-001
|

<RP

(= 11N}
< Zfp192-001

|
< Zfp192-002

1
< Olfr1365001

520651.8.1.222823 >
< OIfr1362-001

I
< Olfr11-001

1
< OIfr1361-001

1
Hist1h2bn-001 >

| [ |
Hist1h4j-001 > RP23-38E20.6-001 >
| |
Hist1th2bm-001 >  RP23-38E20.3-001 >
| |
Hist1h3h-001 > RP23-38E20.2-001 >

| 1
Hist1h2ai-001 > Hist1h2bp-001 >

0lfr1353-001 > Hist1h2bp002 >

< Hist1h2bl-001 < Hist1h2an-001

[! RP23-38E20.1-001
I'i Hist1h4k-001 l RP23-38E20.4-001
I< Olfr1360-001 I'» Hist1h2ak-001 I< RP23-38E20.5001
I-i Hist1h1b-001

I
< Hist1h3i-001

500.00 Kb

Reverse

21.50 Mb

21.70 Mb 21.80 Mb 21.90 Mb

Havana Pszudogene

Havana Novel Processed transcript
Bl Havana Known Protein coding

I Havana Processed pseudogene
Il Havana Novel Protein coding

* Anything out of the ordinary




Summary

Manual genome annotation

« Labour intensive, but the final product is reliable
and accurate

* ‘Gold standard’ rating

* VEGA: central repository for manual vertebrate
genome annotation that is easy to browse




