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Downloads

Servers
About Us

Contact

Browser Training

Publications Cite Us

VISTA is a comprehensive suite of programs and databases for comparative analysis of genomic sequences. There are two ways of
using VISTA - you can submit your own sequences and alignments for analysis (VISTA servers) or examine pre-computed whole-
genome alignments of different species.

mVISTA

rVISTA

GenomeVISTA

Phylo-VISTA

wgVISTA

VISTA Servers

Align and compare your sequences from multiple species
Submit Instructions Download About Cite

Regulatory VISTA combines transcription factor binding sites database search with a comparative sequence
analysis. It can be used directly or through mVISTA, Genome VISTA, or VISTA Browser

Submit Instructions About Cite
Compare your sequences with whole genome assemblies. It will automatically find the ortholog, obtain the

alignment and VISTA plot. View your alignment together with pre-computed alignments of other species in the
same interval.

Submit About Cite

Analyze multiple DNA sequence alignments of sequences from different species while considering their
phylogenic relationships.

Align sequences up to 10Mb long (finished or draft) including microbial whole-genome assemblies.
Submit Instructions About Cite

Precomputed Whole Genome

VISTA Browser

Whole Genome
rVISTA

Microbial
genomes

PGA

SNP-VISTA

TreeQ-Vista

Alignments

Allows the user to examine pre-computed alignments of whole genome assemblies. Pairwise and multiple
alignments are available.

Whole Genome rVISTA evaluates which conserved between pairs of species transcription factor binding sites
(TFBS) are over-represented in upstream regions in a group of genes.

Pre-computed full scaffold alignments for microbial genomes are available as the VISTA component of IM
(Integrated Microbial Genomes) developed in DOE Joint Genome Institute.

Other Projects

Berkeley PGA uses a comparative genomic approach first to identify, and then to determine the function of
elements regulating the expression of genes affecting the cardiovascular system.

Visualization of mutations in genes and discovery of recombination points in microbial populations.

Interactive tree visualization tool with functional annotation query capabilities.



VISTA Enhancer Browser

VISTA En

I
[J show elements conserved in Fugu

[J show elements conserved in Frog

[J show elements supported by publications [J show Ultra-conserved elements

Show elements with Experimental Data

Location

chr1:10691947-10692904

chr1:10857895-10859930

chr1:10899406-10900203

chr1:38229257-38230576

chr1:38471063-38471685

chr1:48824896-48825367

Home Browser Handbook and Methods Experimental Data Computational Dataset

FL114442-FL]114442

hancer Browser

whole genome enhancer browser
BLCRD 0T DO e .

[J show elements conserved in Zebrafish

[J show elements conserved in Chicken
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Human ESTs That Have Been Spliced
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Non-Human ESTS from GenBank

vertebrate Multiz fAlignment & Conservation

m Combines computational and experimental data

Copyright OpenHelix.



VISTA Introduction

104637349 GTAGTGCCACTGAGTGTGACAGGGATGGCAAGAAAAGRATTAAGTTCCAAGGGGARAGAA 104637408
>>>>>>>>> [ [ [ T T LT b T <<<<<<<<<

052290302 GAGATGTCACCAAGTA-AACAGAGATGGCAAGAGGACCAATAGGTTCTAGTGGGAAAGAC 052290360

“sliding window” to measure sequence conservation
(default window size 100bp)

Graphical presentation of sequence conservation
as “peaks-and-valley” curve

MMMﬁMMWﬂWLﬂ-

base sequence coordinates

%
identity

Copyright OpenHelix.



NCBI DCODE.org Comparative Genomics Developments

comparing genomes to decipher the code of gene regulation

Tools Whole genome alignments
ECRbBrowser l ~yo Illl slceﬁser&:ser -- Evolutionary conservation of multiple genomes. Identification and sequence analysis of regulatory
ECRbase | B B ll Genome Alignment in ECR Browser -- Align your FASTA nucleotide sequence to a genome of choice.
Mulan |
zPicture ""‘jl_—:_
eShadow
DIE_ Multlple and pairwise sequence alignments
Lo Mulan -- Full multiple sequence alignment. [Interactive conservation profiles, phylogenetic trees, etc.]
Array2BIO zPicture -- Stacked pairwise and multiple sequence zlignment.
g eShadow -- Phylogenetic shadowing of closely related species.
multiTF b
rVista 2.0
i Regulation of co-expressed genes
% DIRE -- Identification of proximal and Distant Regulatory Elements of co-regulated genes.
PUBLICATIONS /“ SynoR -- Prediction of synonymous regulatory elements in vertebrate genomes.
ABOUT US ._,,’

LINK TO DCODE!
Identification of conserved transcription factor binding sites (cTFBS)

EVENTI1_O1 Excluding up to 95% false positive TFBS predictions using sequence conservation as a filter.
STAT_O1 multiTF - cTFBS in multiple sequence alignments.
- i rVista 2.0 -- cTFBS in pairwise alignments.

Additional resources

Insitu.dcode.org - Xenopus tropicalis in situ database
Reverse complement a nucleotide sequence
Batch sequence retrieval from the UCSC Genome Browser

Dcode.org Comparative Genomics Developments

g, 7 / NLM / NCBI / CBB
i@:f L JIQ The National Institutes of Health (NIH)
"\ l S\ .gQV Copyright, Disclaimer, Privacy, Accessibility
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ECRs: Evolutionary Conserved Regions with Mulan
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(A) Standard stacked-pairwise visualization (smooth
graph) of Mulan alignments of NOS-2 gene
promoter. The human sequence (from -10 kb to +1
kb) was selected as the reference species. Repeats
were masked in all species with RepeatMasker
(Mulan settings); green regions in the base

i — - 'im&_?;??‘-‘ sequence indicate the human repeats. The
A el graphical representations of the other sequences
. " A M ‘Ix.*’_r'x . are displayed according to their similarity to the
N |1| it \ i ‘ I |f'| |"‘| = .: base sequence: the closer they are to human, the
! L I.'_ f [ " lu:l A | - higher is the conservation (top sequences are less
e 28 EP s aso> At b i e conserved). Parameters selected for detection of
evolutionarily conserved regions (ECR) were 90 bp
minimum length and minimum similarity of 65%
(50% bottom cut-off). Red indicates regions that are
upstream from the transcription start site; pink
regions are downstream from it. Two conserved
_ motifs in rodent NOS-2 promoters indicate the
Huraan ¢ ytokine .
Primates response slexent presence .Of glstal and fre}gmented sequences that
(human) —_— are very similar to the unique enhancer region
\ -39k conferring NF-kB regulation in human NOS-2. (B) A

schematic representation of the hypothetical
translocation of these sequences in human and
rodents; double head arrows indicate the positional
translocation.

-10kb -6.0.‘51(‘0/ -4 8kh
-8.5kb -6 6kb

> Pr—_— Rico et al. BMC Genomics 2007 8:271
-10kb 736 6 5kb doi:10.1186/1471-2164-8-271

Rodents
(mouse)
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1. Mask your fosB (mouse and human) promoter sequences for
repeats: http://www.repeatmasker.org/cqi-bin/\WEBRepeatMasker
Hint: mask repeats using lower case letters.

2. Submit you two sequences to zPicture. Hint: uncheck masking!
3. See the ECRs in graphical display and as alignments.
4. Send the blastZ alignment to rVISTA. Select all AP-1 matrices.

5. See graphical results and highlight conserved sites in the
alignment.



Systems €
Biology RepeatMasker Web Server

RepeatMasker screens DNA sequences in FASTA format against a library of repetitive elements and returns a masked query sequence ready for database searches. RepeatMasker also
generates a table annotating the masked regions.

Reference: A F.A. Smit. R. Hubley & P. Green. unpublished data. Current Version: open-3.2.7 ( RMLib: 20090120 )

Check Current Queue Status

Basic Options

or

Select a sequence file to process or paste the sequences(s) in FASTA format.

S nce: g ;
Sequence Large sequences will be queued, and may take a while to process.

Search Engine o) ~ Select the search engine 1o use when searching the sequence. Cross_match is
§ gine: as ; hos
wublast ' cross_match slower but often more sensitive than WUBlast.
Select the sensitivity of your search. The more sensitive the longer the processing

Speed/Sensitivity: ) pysp O quick ® default O slow rime.

Human -+ Select a species from the drop down box or select "Other.." and enter a species
name in the text box. Try the protein based repeaimasker if the repeat darabase
for your species is small.

DNA source: [

Select the formar for the results of your search. The "tar” option will return the
Return Format: ® nml O tarfile results as a compressed archive file, and "html" will present the results as a
summary web page with links to the individual data files.

The "HTML" return method will run RepeatMasker on your sequence and return
¥ ] g

Return Method: ® niml O email [Your emalt address the results immediately to your web browser, provided your sequences are short.

The “email” return method will email you when your results are ready.

CReslablecerj CSubmlt Sequence)

Lineage Annotation Options

If your query sequence is mammalian. RepeatMasker can determine if a repeat instance is expected to be present in one or more other mammalian species. This information can be used
to annotate the RepeatMasker output or control the masking process.

http://www.repeatmasker.org/cgi-bin/WEBRepeatMasker



Dcode.org ECR Browser ECRBase Mulan zPicture DIRE SynoR rVista 2.0 multiTF Array2BIO eShadow

Instructions Example: human-rat-fugu and human-rat GATA3 alignment Description

zPicture is 2 dynamic alignment and visualization tool that is based on blastz alignment program utilized by PipMaker. zPicture
alignments can be automatically submitted to rVista 2.0 to identify conserved transcription factor binding sites.

Genome Research, 14(3), 472-477, (2004)

multi-zPicture: multiple sequence alignment tool

y SEQUENCE 1 gj SEQUENCE 2

Upload sequence and gene annotation from Upload sequence and gene annotation from
UCSC Genome Browser UCSC Genome Browser
-or- - or-
@ Paste sequence @ Paste sequence
(in FASTA format ®) (in FASTA format ®)
-or- -or-
: FASTA fiIe (fa) Examinar... : FASTA ﬁ|e (fa) Examinar...
-or- -or-

@)
@)

NCBI accession # NCBI accession #

3' OPTIONAL :: ANNOTATION 1 4 OPTIONAL :: ANNOTATION 2

Repeats: Repeats:
O Repeats are identified by lower-case letters : Repeats are identified by lower-case letters
O Mask repetitive elements | no masking ;] ® Mask repetitive elements | no masking L]
Gene annotation (if any): @ Gene annotation (if any): @
@ Paste @ Paste

a . .

Select ! to run "fast” BlastZ on microbial-size genomes

Select | to perform "chained" (global) blastz alignment

http://zpicture.dcode.org/



zPICTURE RESULTS

Request ID: 03231218110348 http://zpicture.dcode.or:

Dynamic visualization:

Dot-plot:

Update annotation:
annol anno2
edit
sequence titles
rVista 2.0 portal:

submit alignment to

Output files:
list of ECRs in seal or seq2

blast-type alignment seal seg2.blast
blastz alignment segl seg2.blastz

Input files:
1 2

sequence  seql.fs  seg2.fa
seq. masked segl.txt seq2.txt
repeats seql.reps seq2.reps

annotation annol.txt anno2.txt

Contact dcode@ncbi.nlm.nih.gov if you have any questions or
suggestions




Request ID: 03231218110348 htt zpicture.dcode.or
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Total number of transcription factor families: 467
SELECT TRANSCRIPTION FACTORS
SELECT SEPARATE TRANSCRIPTION FACTORS

A

L) acaaT B L) AFP1 06 ) AHR () aHrARNT ) AHRHIF 06 [ AHR 05 [ AIRE () ALPHACP1
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RVISTA s U

Request ID: zpr03232009122315716

Summary:
6 conserved and 6 aligned transcription factor binding sites (TFBS) were identified

Dynamic visualization: GATA3
Dynamically overlay TFBS prediction with the conservation profile '
and perform clustering

CONSERVED

2100%

= EABEderd e 33 ] —
'IV - - Y —

— 3 0%
19 &b

Alignment:

il 4 : : 40 50
Highlight TFBS positions in the alignment
P 9 \ATAAGAGATAATAATCTATT

SRR AR NN
3CT- - GAGATAATAATCTAAG
) 60

Binding sites in the input sequences:
9 TFBS detected in the base sequence
33 TFBS detected in the second sequence

Input files:

Sequences: seql.fa :: seq2.fa
Gene annotation: annol :: anno2

Rerun rVista using different parameters

UBio



C

RVISTA U
Picture Clustering
Bases per layer: I 3kb j ® Individual clustering =) flip
Picture width (in pixels): |800 ~| | 1 ~|site(s) per| 100 ~|bps SUBMIT
g Smooth plot —~
.. Combinatorial clusterin
I 1 jsite(s) perl 100 ;Ibps
Show
gconserved
O aligned
O an
Select TF Subset Summary page List clustered TFBS
APIFI Q2 | CONSERVED
AP1_Q6 | |
APl Q4 | |
B intergene
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Brepeat oo Lo
50%

0 ' 449 899 1.3kb 1.8kb
REGULATORY U ISTA
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RVISTA e ! !Si h! ha E h!I

Return to the summary page

Conserved AP1F]_Q2 binding sites are in blue:

ALIGNMENT 1/1

SCORE: 40041

STRAND: +

base: 541-1799 (1259 bps)

second: 345-1647 (1303 bps)

CONSERVATION (:base: stats)
Matches = 68.71% (865/1259)
Mismatches = 26.45% (333/1259)
Gapped nucleotides = 4.85% (61/1259)
base: 541-1799 (1259 bps)
second: 345-1647 (1303 bps)

550 560 570 580 590 600
CATTAATTATTATTATTAGAATTAATAATAATATCCCCTCCCTCTTACACATTCTTTGTC
AR R R R A R A AR A R EA R N SRR
CACCAATTATTATTGTTCAATT=-~ATTATTGTATACACACTTTCTT === ===~ TTCTGTC

350 360 370 380 350

base

second

610 620 630 640 650
TCCGGGTGGATTAAAAGGTCCAAGGAGAGGC TACCAACACCATCA= ==~ GAAGAGAGGC
FEE Tlese bl e 00 FEREREERREEE=TETETETEETT RN
TCC-~~TGAGCTAAGTGG--GAAGGAGAGGC TTCCAACACCATCAAGCCTGAAGAA -~~~

400 410 420 430 440

base

second

1220 1230 1240 1250

base

second

1020 1030 1040 1050

UBio

1260 1270

CCCGCCCGACGCTCCTTATATCCCTAATTGCGTCACAGGAACTCCCGCCAAGCCGGCECECCGE

Ve EEEEEEEETEEEErr e e e e e e e e e e e e e e e 1

CCTGCCCGACGCTCCTTATATCCCTAATTGCGTCACAGGAACTCCCGCCGAGCCGCGECEGCGE

EANARRNN

1060 1070
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