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Estudos 6micos geram grande quantidade de dados moleculares
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Categorias de bancos de dados

Primarios

Dados gerados experimentalmente

ex. sequencias/estruturas de DNA, RNA,
proteinas.

Dados genomicos brutos e normalizados
de RNAseq “bulk”e celula unica

Funcao de arquivamento.

Secundarios

dados resultantes da analise,
interpretacéo e curagem de dados
primarios

ex. familias de proteinas, genes alvos de
microRNAs, variacao/regulacao/funcao de
sequencias de DNA (SNPs, SNVs, Indels)

Agregacao de informacao


http://en.wikipedia.org/wiki/List_of_biological_databases�

http://www.ncbi.nim.nih.gov/Entrez/

Search NCBI | - x m

Results found in 36 databases for TPS3

Literature Genes
Bookshelf 955 Books and repaorts EST 1,202 Expressed sequence tag sequences
MeSH 17 Ontology used for PubMed indexing Gene 4,379 Collected information about gene lod
NLM Catalog 17 Boaiks, journals and more in the NLM GED 6.080 Functional genomics studies
Collections Data
Sientific and medical sbstracts/dtations
FubMed 16,219 GEO Profiles 193,438 Gene expression and molecular sbundance
PubMed 36,735  Ful-wextjournslsrides profiles
Central HomoloGene 13 Homalogous gene sets for selected
organisms
Clinical effectivensss, wd iruig
FubMed 5 ,n;;,-;_-, ’ PopSet 35 Sequence sets from phylogenetic and
Health h population studies
UniGene 141 Clusters of expressed transoripts
Genetics Proteins
ClinVar 1,722 Human variations of dinical significance Conserved 4 Conserved protein domains
dbGaP o Genatype/phenotype interaction stud Domains
i i Protein sequences grouped by identity
dbVar 3,660 Gename struch ation =t Identical Protein 254 g 'y y
Groups
GTR 545 Genetic testing registry B . i
= Protein 3,988 Protsin sequences
MedGen 48 Medical genetics Tterature and finks B . I )
- Protein Clusters 3 Sequence sim arity-based protein
OMIM 360 Onfine mendefizn inheritance in man dusters
- ) Sparcle 18 Functional categorization of proteins by
SNP 6,148 Short genaticw pa domain 2 cl"tezt..r_n
Structure 171 Experimentally-determined biomolecular
structures
Genomes Chemicals
Assembly 0 Genome assembly information BioSystems 3,874 Molecular pathways with finks to genes,
proteins and chemicals
BioCollecti o Museum, herb; d other biorepository B B
lons sollactions ! PubChem 447 Bioactivity screening studies
BioProject 451 Biological projects providing dats to NCB BioAssay
- o N ~ PubChem ] Chemical information with structures,
BioSample 827 Descriptions of biological source mat Compound information and finks
Ge ic and cDNA =
Clone 332 EmemeEne = PubChem 621 Deposited substance and chemica
Genome 29 Genome sequencing projects by organism Substance nformation
G55 6 Genome suney sequences
MNucleotide 8,621 DMA znd RMA sequences
Probe 1,533 Sequence-based probes and primers

SRA 2,430 High-throughput sequence reads


http://www.ncbi.nlm.nih.gov/Entrez/�

& ngdc.cneb.ac.cn/cancerscem/index h v & ‘

B chatGPT: Optimiz.. @ Portal de Servigos.. 3 Projeto paginada.. [ Tematico melanoma [S Grupos naltalis. ES Pedro Sebes E3 Aulas ES Tematico FAPESP... » | 3 Todos os favorite

#®) cNeB

ol NGDC Databases Tools Standards Publications Abo

Cancer Single-cell Expression Map

A public database dedicating to collecting, analyzing, visualizing single-cell RNA-Seq data of human cancers. Multi-level analyses were
performed to deeply explore the tumor microenvironment of different types of human cancers and a comprehensive online analyze platform
was equipped in the database.
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A Nio seguro | gepia2.cancer-pku.cn/#index

B chatGPT: Optimiz...
& GEPIA2

# Home

FUNCTIONS

|LI| Expression Analysis

¥¥ Custom Data Analysis

L] Examples

Dataset Sources
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Gene Expression Profiling Interactive Analysis

Single Gene Analysis Cancer Type Analysis Custom Data Analysis

Enter gene/isoform name:

The indicators in search box are "symbol" or "alias (newest symbol}".
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Bancos de dados para anotacao, visualizacao e
integracao de dados gendmicos com
informacoes da literatura

Ex. UCSC Genome Browser, ENSEMBL



Tipos de dados representados em visualizadores de
dados gendmicos

Estrutura e padrao de expressao génica

e isoformas de splicing

e estrutura exon/intron

e regides codificadoras/UTRs

e expressao em diferentes tecidos/células
Regides regulatdrias no DNA

 Promotores, enhancers

e sitios de ligacao de fatores de transcricao, histonas
Variagao na sequencia do DNA/RNA

 SNPs, indels,

 mutacoes, edicao de RNA
Conservagao evolutiva

alinhamento de DNA entre espécies
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http://genome.ucsc.edu/cgi-bin/fhgGateway

UCSC Genome Browser on Human Dec. 2013 (GRCh38/hg38) Assembly
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http://genome.ucsc.edu/�

ucsc Genome Browser on Human Feb. 2009 (GRCh37/hg19) Assembly
o e | on | Lo o |_nan ] zoomm | Lgn | 3n. 11| e | 200em our 15 |3 |10 .

Informacao esta organizada em tracks
de anotacao

chromosome band

gap locations
known genes
predicted genes
phenotype and disease

enhancer/promoter data
microarray/expression data
evolutionary conservation
SNPs and structural variation
repeated regions

more...



mRNA and EST Tracks

Como controlar a visibilidade das tracks SpletesTs
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Os tracks estao conectados com diferentes camadas
de informacao

Scale
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Click the item

HY941431 |

I}
L}
HYD4 1433 | Hus4144a| =

1
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HYS41425 1 HW941442

New description
web page opens

B414354
HYS41 456 |

HWa41444
HYS414358 |

Example: click your mouse anywhere on the TP53 line

sene TP53 (uc002gij.3) Description and Page Index

on: Homo sapiens tumor protein p53 (TP53), transcript variant 1, mRNA.
syummary (NM_001276760): This gene encodes a tumor suppressor protein containing transcriptional activation, DNA
binding, and oligomerization domains. The encoded protein responds to diverse cellular stresses to regulate expression of target
genes, thereby inducing cell cycle arrest, apoptosis, senescence, DNA repair, or changes in metabolism. Mutations in this gene are
associated with a variety of human cancers, including hereditary cancers such as Li-Fraumeni syndrome. Alternative splicing of this
gene and the use of alternate promoters result in multiple transcript variants and isoforms. Additional isoforms have also been shown
to result from the use of alternate translation initiation codons (PMIDs: 12032546, 20937277). [provided by RefSeq, Feb 2013].
Transcript (Including UTRs)
Position: chr17:7,571,720-7 590,868 Size: 19,149 Total Exon Count: 11 Strand: -
Coding Region
Position: chr17:7 572 927-7 579,569 Size: 6,643 Coding Exon Count: &

2T CMLGEYE Sequence and Links| UniProtKB Comments | Genetic Associations| CTD
Microarray |RMNA Structure Protein Structure Other Species GO Annotations
Pathways |Other Names GeneReviews Model Information Methods

Data last updated: 2013-06-14

Many details
and links

| to more data
about TP53

-] Sequence and Links to Tools and Databases

Genomic Sequence (chr17:7,571,720-7 590,668)

mRNA (may differ from genome)

Protein (354 aa)

Gene Sorter

CGAP

Genome Browser |Protein FASTA | Table Schema

BioGPS




Formatos para representacao de dados gendmicos

General formats

B Axt format

m BAM format

B BED format

m BED detail format

B bedGraph format

® barChart and bigBarChart format
B bigBed format

m bigGenePred table format

B bigPsl table format

m bigMaf table format

B bigChain table format

® bigNarrowPeak table format
B bigWig format

B Chain format

B CRAM format

m GenePred table format

B GFF format

m GTF format

B HAL format

m interact and biginteract format
B MAF format

B Microarray format

B Net format

B Personal Genome SNP format
B PSL format

m VCF format

B WIG format

o Desafio: Dados de diferentes naturezas: estrutura génica, regulacao, expressao, variacao, etc.

Em comum:
o contem linhas de colunas separadas por tabulagéo
0 baseados em coordenadas genémica



http://genome.ucsc.edu/FAQ/FAQformat.html�

Formato BED (Browser Extensible Data)

BED 3, BED 6, BED 12

chr

chrl
chrl
chrl
chrl
chrl
chrl
chrl
chrl
chrl
chrl
chrl
chrl
chrl
chrl
chrl
chrl
chrl
chrl
chrl
chrl
chrl
chrl
chrl
chrl
chrl
chrl
chrl
chrl
chrl
chrl
chrl
chrl
chrl
chrl
chrl

chromStart chromEnd
&7T05115a &T163158
aToOT5862 eTlc3158
50286272 50440127
41 T744c22 42150965
8335050 8800286 MM _ 001042681
335445953 33559286

8335050 B40&334
8335050 BH0028Be
41744622
SB8T71IBH9TE
1eT6l508
10059206810
100590610
100590610
75444662
117404471
TH440403
22268120
184532027
184532027
184532027
184532027
184547408
18TT4TE1S
243199793
243200253
243199906
243200253
220462453
226462453
243200253
226462453
6246918 6341591
ETETYTO TTS52353
2026014 2106694

NM 001042682
NM 012102
421569265
58785034
16812687
100723514
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Arquivo BED com coordenadas do gene MYC

S5’UTR
]

Coding Sequence (CDS)

Eef3eg Genes

chrg 128817456 128822862 NM_ 002467 0 + 128818021 128822386 0 3 555,772,1039, 0,2175,4327,

campo 1: chr8

campo 2: 128817496
campo 3: 128822862
campo 4: NM_002467
campo 5: 0

campo 6: +

campo 7: 128818021
campo 8: 128822386
campo 9: 0

campo 10: 3

campo 11: 555,772,1039,
campo 12: 0,2179,4327,

Cromossomo

coordenada inicio do gene

coordenada fim do gene

nome do gene (GenelD)

score (definicao da representacao grafica)
fita em que o gene se localiza
coordenada inicio da CDS

coordenada fim da CDS

itemRGB (definicao da cor no grafico)
numero de exons

tamanho dos exons (em nt)

coordenada de inicio dos exons (em relagcao ao campo 2)



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



Atraves do Genome Browser é possivel:

e Fazer consultas textuais utilizando o nome, simbolo,
localizacdo gendomica

* Alinhar sequencias de nucleotideo/proteina no genoma
(BLAT)

 Cruzar informacoes de “tracks” de anotacao e selecionar
regioes de DNA de interesse (“Table Browser")



consultas textuais utilizando o
nome, simbolo, localizacao
gendmica



Gateway: Start Page for a Basic Search dOpenHeIEx

- o BiolT World

S~
M Genomes Genome Browser Tools Mirrors Downloads My Data Help About Us
Browse/Select Species Find Position
POPULAR SPECIES Human Assembly T /ID
@ [ Dec. 2013 (GRCh38/hgas) eXt
e R s searches
\Emterspecies or common name \Emter position, gene symbol or search terms \
Current position: chr9:133,252,000-133,280,861 (A
REPRESENTED SPECIES
Human Human Genome Browser - hg38 assembly
Chimp |
Bonobo
Gorilla Jh UCSC Genome Browser assembly ID: hg38
Sequencing/Assembly provider ID: GRCh38 Genome Reference Consortium Human Reference 38 (GCA_000001405.15)
Orangutan — Assembly date: Dec. 2013
Gibbon — GenBank accession ID: GCA_000001305.2
L NCBI Genome information: NCBI genome/51 (Homo sapiens)
Crab-eating macague NCBI Assembly information: NCBI assembly/883148 (GRCh38/GCA_000001405.15)
| | Rhesus -] BioProject information: NCBI Bioproject: 31257
Baboon (anubis) 4| |
Baboon (hamadryas) Homa sapiens
Search the assembly: (Graphic courtesy of CBSE)
Squirr:a:::;:‘t m By position or search term: Use the "position or search term" box to find areas of the genome associateg with many different attributes, suchasa
‘ specific chromosomal coordinate range; mRNA, EST, or STS marker names; or keywords from link description of an mRNA. More
Tarsiar L information, including sample queries.
B By gene name: Type a gene name into the "search term" box, choose your genz poen press "submit” to go directly to the
[Tt e assembly location associated with that gene. More information.
Bushbaby I m By track type: Click the "track search” button to find Genome Browser tracks ti¥
@ Mouse 4 Download sequence and annotation data:
Rat 4|
Chinese hamster m Using rsync (recommended)
Kangaroorat —|  [] u Using FTP
Squirrel — = Using HTTP
m Data use conditions and restrictions
Naked male-rat —
Guineapig — m Acknowledgments
Dahhit A
= Assembly Details
The GRCH Iy i

m Use this Gateway to search:
m Gene names, symbols, IDs
m Chromosome number: chr7, or region: chr11:1038475-1075482
m Keywords: kinase, receptor

Copyright OpenHelix. No use or reproduction without express written consent 19



Sample Search for Human TP53 @penl;!gﬁ
SHN]HEHUI 9 Q Genome Browser Gateway

Genomes Genome Browser Tools Mirrors Downloads My Data Help
Browse/Select Species Find Position
POPULAR SPECIES Human Assembly
REENN J' e
EIGES Erisiity el east Position/Search Term
\Enter species or common name |TP53 |

Current position: chr21:33,031,597-33,041,570 &

Human Human Genome Browser - hg19 assembly

REPRESENTED SPECIES

Chimp
Boncho
Gorilla =h The February 2009 human reference sequence (GRCh37) was produced by the Genome
Reference Consortium. For more information about this assembly, see GRCh37inthe
Orangutan —'h NCEI Assembly database.
Gibbon

h Sample position queries
Crab-eating macague

Rhesus A genome position can be specified by the accession number of a sequenced genomic
Baboon (anubis) 7] | clone, an mRNA or EST or STS marker, a chromosomal coordinate range, or keywords
Baboon (hamadryas) fram the GenBank description of an mRNA. The following list shows examples of valid Homo sapiens
_position gueries for the human genome. See the User's Guide for more information. (Graphic courtesy of CBSE)
Sample search: human, February 2009 assembly, tp53

UCSC Genes

TP53 (uc@@2gij.3) at chrl?:7571720-7590868 - Homo sapiens tumor protein p53 (TP53), transcript variant 1, mRNA. l
i

" " 8
IP53 (uc@3lgyp.1) at chr 757172@8-7579937 - Homo sapiens tumor protein p53 (TP!
(uc@levug.3) at ¢ 7577851-7590868 - Homo sapiens tumor protein p53 (TPS

in p53 (TPS

RefSeq Genes

ps3 (TPS
53 (TPS - <
»s= (7] TP53 at cnri7:75| Comprehensive Gene Annotation Set from ENCODE/GENCODE
pS3 (TP5) TP53 ac
STEPLY =]
e TS5 at chrl7:75) o535 o0 cnr17:7563007] ENSEMbIl Genes
—_— e in ps3 (1p53y TES3 at chrlT:75| 7553 ac cnri7:7569404
(uceezgin \r17:7577299-7598858 sapiens tumor protein ps3 (1751 TES3 at cnzll:75 TP53 at chrli:7571720

IP53 (uc@e2gim.3) at chrl?:757172@8-7590868 - Homo sapiens tumor protein p53 (TP53 — = = = — T 5 ¥ . BI00— _ =]

TP53 (uc@02gii.?) at chrl7:7571728-7578811 - Homo sagiens tumor Er‘utein 253 grps L) By C_hIlT'TS [E53 at chrl7:7571720 ;PSSEJP]' AL Cni“;9593‘2d309596§594 (ENSTOO000290052)
P53 (uce@2gih.3) at chrl7:7569484-7579937 - Homo sapiens tumor protein ps3 (Tpsy TP53 at chrl7:75| TP53 at chrl7:7571720| TES3TGL at chr7:863974513-86374802 - (ENST00000542586)
TPS53 (uc@B2gig.1) at chrl7:7565897-7579937 - Homo sapiens tumor protein p53 (TP53 TES53 at chrl7:75| TP53 at chrl7:7571720] TP53TG]1 at chr7:86954666-86974802 - (ENST00000421293)
TP53TG3D (uc@2itgy.1) at chrlf:32264656-32267243 - Homo sapiens TPS3 target 3D (1| Tp53nIpP1 at chrill Tiii Ei E'iii'v-'?i"i"i "i TES53TG1 at chr7:86954541-86974831 - (ENSTO00003595941)
TP53TG3B (uc@l@caz.3) at chrlé:33262120-33264719 - Homo sapiens TP53 target 38 ( SErRRT e e TP53RK at chr20:45313004-45318418 — (ENSTO0000372114)

TP53TG3B (uc@l@cay.3) at chrlé:33205585-33208179 - Homo saplans TP53 target 3B (
TP53T61 u:003u1 -4} at chr7: 86954—604 86974831 - Homo sap1ens TP53 target 1 (non-

TES53TGS at chr20:44005837-44034634 - (ENSTO00004E8B588
TP53TGS at chr30:44002528-44007033 - (EN5T00000537995)

=

m Select from results list; or goes to a viewer page, if unique

Copyright OpenHelix. No use or reproduction without express written consent 20




Sample Genome Viewer Image, TP53 Region

ngenu{gﬁ

UCSC Genome Browser on Human Feb. 2009 (GRCh37/hg19) Assembly

zoom in [ 15x || 3x || 10x || base | zoom out | 15x || 3x | 10x || 100x |
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GenBank, CCOE, REfam, TREMAS & Comparative Genomics)y
- WRAFSS
] WRAFS3ia
|
n —
] !
H - 0
L —
o i -
{1 B -
i i -+
i |
1 ] i i
Huwg41431 | HYD941435 1 Hvadildder | TPSS Il b
HY341425 1 HWI41442 |
HYS 41434 | HY241 444
HY241 48601 HY941438 |
TP53 M
TPES R JH i
TFES B HB L
HWYa41423
HY941475
RefSeqy Genes
Refisq Genes i —H—4 HHE——— -
= Retroposed Genes WS, InCIuding FoeudooSEgs = o
Fublications: Zegquences in scientific articles F) t)l t
sequen cos I —HHI—H———— 1 : uplications
£ sHFs || | I | i i
Human mRNﬁs from GenBank
| | Hunan mrNes IR 3 D
Human E:T= That Hawe Been Spliced
| | snliced ESTs DM — - BN . :
18 _ H3K27Ac Mark (Often Found Hear Active Regu]atorg Elements) on 7 cell lines from ENCODE

Lagered H3K2TAC

Digital DHasel HUpersensitivity ClUSters in 125 cell tupes from EMCODE
N .

Transcription Factor ChIF-sedq from EMCODE
Tun Factor ChIF 0

4,55 _

188 vertekrates Easewise Conservation by FhaloF

O L L L v RTYE many species compared

4.5

MUITiZ Alignments of 188 Vertebrstes

Feries = [ D N N AN |’ I N | O | A
Mouse I—=i—ml——il——————— R =T =TT
2 B —HEE———————— W =0T RE—ai H
E1ephant B --=|Il-=--llﬂl=_l=- 1l

single species com

Chicken ]
H_tropicalis ik
Zebraf ish [ | i
ol Lamiprey IHI—1IH—1 11
Simple MUCleotice Foldmorphisms (dhEMP 1333 Foumd ih 5= 1R €
Common SMFSC1SSE) 1 [ I R 11 11 1 | A N 0 e O T | I I B N (RN
Repeating Elements bd RepestMasker
Repeattasker R | T S W | 1 I .
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Visual Cues on the Genome Browser fOpenHelix

R o B . . B SRS

Intron and direction of transcription <<< or >>>

Track colors may have meaning—for example, UCSC Gene track:
e If there is a corresponding PDB entry = black
e If there is a corresponding reviewed/validated seq = dark blue
e If there is a non-RefSeq seq = lightest blue

ok o e Wiggle

height of a blue bar is increased likelihood of conservation,
red indicates a likelihood of faster-evolving regions
Alignment indications (Conservation pairs: “chain” or “net” style

. . MDHSE‘ =—|i-I!;|IL-if HII:I
- - oo | Bi—
e Alignments = boxes, Gaps = lines Horos I I WA SRR
Armacd i 110 BT |
Copyright OpenHelix. No use or reproduction without express written consent 22

Tick marks; a single location (STS, SNP)
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Get DNA, with Extended Case/Color Options

nome Browser

move

Z

Tools Mirrors

zoomin | 15x || 3x || 10x || base | zoom o

Downloads

My Data

About Us

UCSC Genome Browser on Human Feb. 2009 (GRCh37/ **°

View Help

In Other Genomes (Conven)

chr17:7,571,720-7,590,868 19,149 bp. | enter position, gene symbol or search terms

Ensembl

Get DNA in Window (hg19/Huma

[ S

NCBI

i

Get DNA for

Position chr17:7.571.720-7.590.868

Note: This page retrieves genomic DNA for a singld
particular track, or get DNA with formatting options
the Table Browser with the "sequence" output form

Sequence Retrieval Region Options:
Add o extra bases upstream (5') and 0

Note: if a feature is close to the beginning or end o
they may be truncated in order to avoid extending

Sequence Formatting Options:

@ All upper case.

© All lower case.

[C] Mask repeats: @ to lower case © to N

[Tl Reverse complement (get '-' strand sequence)

Extended DNA Case/Color

Extended DNA Case/Color Options

Use this page to highlight features in genomic DNA text. DNA covered by a particular track can be highlighted by
bold, italic, or color. See below for details about color, and for examples. Tracks in "hide" display mode are no

the grid below.

Position chr17:7.571,720-7.590,868
Letters per line 60

Reverse complement [

Default case: @ Upper © aner

UE: Toggle Undar- g @ Red ||Green ’J
Name Case |line

Chromosome Band (Ideogram) | [] = (=] ET 0 0]

DNase Clusters & E EHERE o o

Txn Factor ChIP a = ENCEE 0 ’T
Publications ] B EHERE o I
UCSC Genes O & @@ o 255 I
RefSeq Genes o |@ @ = |e e
Retroposed Genes B B &= o ’D_
Human mRNAs a = ENEHE 0 ’5’7
spliced ESTs =] =] ] o
Common SNPs(137) [} Iv/ [&] F
Conservation o @ @ ’5’7
Repeathasker A |\ [u] ’D_

extended case/color options aring Information and Examples

he color values range from 0 (darkest) to 255 (lightest) and are additive. The examples below show a few ways

Note: The "Mask repeats” option applies only to "gd

individual tracks, and their interplay. I's good to keep it simple at first. It's easy to make pretty, but completely cryy

with this feature.

onfigure Browser

7,598, 84|

Default Tracks

m Use the View - DNA link at the top

m Plain or Extended options

m Change colors, fonts, underline, etc.

Copyright OpenHelix. No use or reproduction without express written consent

Extended DNA Output

>chrl7:7571720-7590868
CRCCCCTCAGRCACRACAGGTGGCAGCAAAGTTTTATTGTARALTALGAGATCGATATARR
AATGGGATATRAL A LGGGAGRAGEAGGEERAGGETGECETGRALATGCAGRATGTGCTTGE
AGRATGTRARARGATGTTGACCCTTCCAGCTGEACCGTEGCTGEGCTCACARTTGTRAATCCCAG
CACTCTGGGAGGCT GAGACAGGT GGATCEGCCTGAGCCCAGGAGTTTGAGACCAGCCTGGE
CARCACTGTGAGARCCCCATCTCTACARAACATGCARRAGTTGGCTGGCCATGGTGGCATG
AACCTGTGGICCCAGCTACT CCGGAGGCTGAGGCAGGACTGCTCCAGCCGEEGAGGCAAL,
ARGCCRAGATCACGCCACTCCACTCCAGCCTGEECARCARRGCEAGACCCA
GARARAGARRALAARAARAARA AR GARRARAGRARTTGACCCTGAGCATAR
GICTTIGGTGGATCCAGATCATCATATACAAGAGATGARATCCTICCAGGGTGIGGE
ATGGEETGRAGATITCCTTTTAGGTACTARGETTCACCARGRGGTIGT CAGRCAGEGTITIG
GCTGGGCCAGCRAGRAGRACTTGACARCTCCCTCTACCTARACCAGCT GCCCARCTGTAGRARARC
TACCRRCCCRACCGACCARCAGGEAGAGGGAACARGCACCCTCAAGGEEETCRARAGTTCTAG
RACCCCATGTRATARRAGGTGETTICAAGGCCAGATGTACATTATITCATTARCCCTCACA
ATGCACTCTGTGAGGTAGGT GCARATGCCAGCATTTCACAGATATGGECCTIGARGTTAG
AGALRATTCALCAGTGAGGEACAGCTTCCCTGETTAGTACGETGAAGTGGGCCCCTACCT
AGAATGIGECTGATTGIALACTARCCCTTRAACTGCARGARCATTTCTTACATCTCCCRARR
CATCCCTCACRGTARAARCCTTARRATCTARGCTGETATGTCCTACTCCCCATCCTCCTC
CCCACRRCARRACACCAGTGCAGGCCARCTIGTTCAGTGGAGCCCCGEEACARAGCARAT
GEAAGTCCTGEETECTICTGACGCACACCTATTGCARGCARGGETTCARAGACCCARLRC
CCRAARATGGCH L LGERGAT T L TGETCAGTIGGECAACAAGAACTG
GRGAATGTCAGTCTGAGT CAGGCCCTTCTGTCTTGRACATGAGTTTTTTAT GGCGEGRAGE
TAGACTGRCCCTTTITGEACTTCAGET GECTGTAGGAGACAGAAGCAGGEAGGAGAGRATG
ACATCACATGRAGTGAGAGGGTCTGTGCCCCITTTCCCTIGACCAATGCTTTGARGGGCCTA
AGGCTGEGACARACGGGAATTCAAATCAAGATGCTGGCCACACCCCATGCARATATGTTITA
CTGAGCACCTCAGAGTATTAGTGTGTATTAGTCTCGTAATCTTCCCTTACCCCATTTTAC
TTTATITATCTTTTTTGAGACGGAGTTTCACTCTTGTTGCCCAGGCTGGAGTGTAATGET
GAGATCTCAGCTCACCGCARCCTCTGCCTCCCGGETTCAAGCGATTCTCCTGCCTCAGCC
TCCCGRAGTAGGTAGCT GEGAT TACAGGCATGCATCACCACGCCCGECTACTITTGTATTT
TTAGTAGRGRATGGGGTITCTCCATGTTGGTI CAGGCTGEEGCTCARRCTCCCGRCCTCAGET
GATCCACTCGCCTTGGCCTCCCAGAGT GTGGGATTCGIGAGCCACT GCGCCCGGCCCCCT
TACCCCATTITATATATAAGGRARACTGAGT TTGACGEEGGTCACCTAGGACCTGCCGETG
CATGGCAGGECTGAGTATAT GACCTGARACTCTGEGCTGTATTCAGTATTACACAATTATT
AGGCCCCTCCTTGAGACCCTCCAGCTCTGGECTGGEAGT TGCGEAGARAT GGCARRGARGT
ATCCACARCTCGTCCCTGGGTTIGGATGT TCTGT GGATACACTGAGGCAAGARTGTGGTTA
TAGGATTCARCCGEAGGRAGACTARAA A AR TGTCTGTGCAGGGCTGGEACCCRAT GRGAT
GEEETCAGCTGCCTTITGACCATGRARAGGCAGGAT GRGRAT GGART CCTATGGCTTTCCRAC
CTAGGRAGGCAGGEGEAGTAGEECCAGGARGGEECT GAGET CACT CACCT GEGAGTGAGCCC
TGCTCCCCCCTGGCTCCTTCCCAGCCTGGECATCCTTGAGTTCCARGGCCTCATTCAGCT
CTCGGRACATCTCERAGCGCTCRACGCCCACGEGAT CTGCAGCARCAGAGEAGGEGEAGRAG
TRAGTATATACACAGTACCTGAGTTARARGATGGTTCAAGTTACRATTGTTTGACTTTAT
e e

ngenHevEr:ﬁ.

eolea Lot
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Alinhar sequencias de
nucleotideo/proteina no genoma
(BLAT)



Accessing the BLAT Tool @penﬂgﬁ

LJCSC Genome Bioinformatics

Genomes - Bilat Tables - Gene Sorter - PCR - VisiGene - Session FAQ - Help
Vol. 12, Issue 4, 656-664, April 2002

o About the UCSC Genome Bioinformatics Site

RESOURCES
Browser

Welcome to the L_JCSC Genome Browser wet_)site. This site contains the refq BLAT—The BL2sT-Like Alignment Tool
Ebola for a large collection of genomes. It also provides portals to ENCODE data

project. W. James Kent ROME
Blat

We encourage you to explore these sequences with our tools. The Genome pepartment of Biology and Center for Molecular Biology of

Table showing the work of annotators worldwide. The Gene Sorter ShOWS eXpress RNA  Universitv of California. Santa Cruz. Santa Cruz, California
Browser genes that can be related in many ways. Blat quickly maps your sequence 1| gsggs USA ' ' '
—_— convenient access to the underlying database. VisiGene lets you browse th '

Gene Sorter images to examine expression patterns. Genome Graphs allows you to uplq Analyzing vertebrate genomes requires rapid mRNA/DNA and

- . o cross-species protein alignments. A new tool, BLAT, is more
In Silico PCR The UCSC Genome Browser is developed and maintained by the Genome

within the UC Santa Cruz Genomics Institute and the Center for Biomolecul

University of California Santa Cruz (UCSC). If you have feedback or questig - o ———— ,
feel free to contact us on our public mailing list. Pomichls ok Achagigly nciings pisally macwhes comgimng:

vertebrate sequences. BLAT ' s speed stems from an index of all

accurate and 500 times faster than popular existing tools for
mRINA/DNA alignments and 50 times faster for protein

nonoverlapping K -mers in the genome. This index fits inside the

BLAT = BLAST-like Alignment Tool

m Rapid searches by INDEXING the entire genome
m Works best with high similarity matches

m See documentation and publication for details
m Kent, WJ. Genome Res. 2002. 12:656 and “Help”
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BLAT Tool Interface

(OpenHelix

Human BLAT Search
m Make
: BLAT Search Genome
choices
(Gannmea- Accoamhiv Onanv fune- Sort nerfnnt Chtnt tunes
»uc002gij.3 (TP53) length=2591
gatgggattggggttttooccctoccatgtgotcaagactggegetaaaagttttgagett
o wgetgetgggetoe . .
- m Paste one or more e DNA limit 25000 bases
g igtcagatcotag o o o
£ Sequences ;acttectgaaaa PI'OtEIn I’mlt 10000 aa
c gteccoggacgat
= m FASTA for more than =ateccacagact 25 total sequences
o ‘cgcaccagocoos
g one [cagoctacggtttoocgtotgggctt
S . B B o B \gtactoccotgooctocaacaagat
gttttgocaactggocaagacctgocctgtgocagotgtgggrtgattocacacccocogoos
[ submit ” I'm feeling lucky H clear l
Paste in a query sequenceplo find its location in the the genome. Multiple sequences may be
searched if separated by lines starting with "=' followed by the sequence name.
u Or File Upload: Rather than pasting a sequence, you can choose to upload a text file containing

the sequence.

u pload Upload sequence: | Browse. || submitfile |

Only DNA sequences of 25,000 or fewer bases and protein or translated sequence of 10000 or
fewer letters will be processed. Up to 25 sequences can be submitted at the same time. The
total limit for multiple sequence submissions is 50,000 bases or 25 000 letters.

For locating PCR primers, use In-Silico PCR for best results instead of BLAT.

Copyright OpenHelix. No use or reproduction without express written consent 26



BLAT Results with Hyperlinks dOpenHelix

o of Mm

Human BLAT Results

BLAT Search Results

ACTIONS SCOREQ START END QSIZE IDENTITY CHRO STRAND START END SPRN

browser detailsjuc002gij.3 1 235%1 2551 100.0% T = 7571720 75890868 19148
browser detailsfuc002gij.3 2158 2438 2591 83.1% 1 + 45290354 45290634 281
detailsfucd02gij.3 2134 2433 2591 8B5.6% 10 s 27408468 27408791 324
\ ucd02gij.3 2141 2437 2581 83.7% 2 + 27384674 2T3E4975 30z
ucd02gij.3 2134 2436 2581 &87.6% 10 + 67312526 67312836 311
ucd0Z2gij.3 2148 2431 2591 87.4% 10 + 71133346 71133631 2B6
uc00Z2gij.3 2149 2504 2591 84.0% 10 + 65420577 ©5421000 424
3 2153 2433 2581 83.4% a + 27600067 27600347 281
- - 2160 2444 2581 &86.4% X - 122127686 122127972 287
d E 2152 2435 2591 83.2% 2 - 1094536852 105453034 283
d Ed 2137 2434 2591 82.0% 1 - 225930110 2259303596 287
d = 2144 2437 2581 83.5% 10 + 15559328 15559614 287
d Ed 2138 2552 25891 82.59% ) - 131379044 131378531 488
d E 2158 2435 2591 82.2% 4 - 139925816 1359260596 281
d Ed j-3 la0 g2134 2414 2591 84.3% 10 = 12055247 12095528 282
d Ed ij.32 1a0 g2127 2434 2581 86.0% 2 170700494 170700757 304
. : 5 o ] oE B o LF : GOS CagRis

o o o N L e e e o e

o to alignment detail

d sfuc002gij.3 2591 100.0% 3 = 2760761l 27607638 28
d sfuc002gij.3 2591 93.4% X + 47169213 47165242 30
d sfuc002gij.3 2591 90.7% 5 + T460469 74860500 32
d sfuc002gij.3 2591 82.8% 2 + 124842060 124842089 30
d sfuc002gij.3 2591 92.8% X - 100332288 100332314 27
d sfuc002gij.3 2591 100.0% X + 47169722 47165744 23
d sfuc002gij.3 2591 B80.6% 20 =S 33243008 33243043 36
d sfuc002gij.3 2591 100.0% 2 + 38998603 38998623 21
d sfuc002gij.3 2591 100.0% 1 + 199938363 1959938383 21

m  Results with demo sequences, settings default; sort = Query, Score
m Score is a count of matches—higher number, better match

m Click browser to go to Genome Browser image location (next slide)

m Click details to see the alighment to genomic sequence (2" slide)
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BLAT Results, Alignment Details

Alignment of
uc002gij.3

Human chrl7

block4
block5
blocké
block7
block8
blockd
blockl10
blockll
together

S e e S R R S R S

Alignment of uc002gij.3 and chr17:7571720-7590868

Click on links in the frame to the left to navigate through the alignment. Matching bases in cDNA and genomic sequences
are colored blue and capitalized. Light blue bases mark the boundaries of gaps in either sequence (often splice sites).

cDNA uc002gij.3 ‘YO ur gquery

CATGGGATTG
TTTIGAGCTT
CTGGGECTCCG
CGGTGACRACG
CCRTGGAGGR
GRRACATTIT
CCCCTTGCCG
TIGARCRRTG
CCRGRGGCTIG
GGCCCCTGCR
LGRLLLCCTR
GGGACLGCCR
GITITGCCAR
CRCCCCCGCC
CAGCRCATGR
LGRATAGCGRT
ATTTGCGTGT
GIGGTGCCCT
CTRCRLCTAC
CCRTCCTCAC
CGGARCAGCT
CLCLGLGGLR
CCCCRGGGAG
CAGCCRLRGR
TGGGECETGAG
TCRAGGATGC
LECCRCCTIGR
LLG

GGGITITCCC CTCCCH

GGGACACT
CTTCCCT(
GCCGCAGT
CLGRCCTH
TCCCRAG]

TCRCT(
CTCCCCCq
CCRGCCC]
CCRGGGECH
AGTCTGI(]
CTGGECCRY
CGGECRCC]
CGGAGGTY

TCTGG(
GGAGTAT]
LECC
ATGTGTAY
CATCRTCH
TTGAGGT]
GRGRRTCT
CACTRLG]
LGRRLCCH
CGCTTCGH
CCRGGCT]
LGTCCRLY
LCLRGLRGH

TG CTCRRGRCTG GCGCTRARRAG 50

Genomic chrl7 (reverse strand):

tococccaactco
tacttgtcat

LTCEEGATTE
TTTTGAGCTT
CIGGECTCCG
CGGTGACACGE
tootototga
atcgctgggh

[

ttgaacgeoct
aaagcgract
gaaatasasyg
acattgagaa
asactgggge
caagctgota
totttocagg
gotgtcagto
gocgaggagg
tggctccaca
tttgcocggag
gaaaatgtceo
ttctococgoct
aggcaggggt
atggrgrgco

catttcococttt
ggcgactgro
GGGTITITCCC
CTCRARAGTC
GGERCACTTT
CTTCCCTGGA
gtcacgggct

gocttocteoeg
cagctttgrtg
CTCCCAIGIG
TAGRGCCACC
GCGTTCGGEC
TTG=gtaagc
ctoggeteeg

gcaggoggat
ccaggagcoot
CTCRRGLCTG
GTCCAGGGAG
TGGERAGCGTG
tcctgactga
tgratttooa

Genomic region,
with color cues

ctcatagctg
tccattcoga
aggtcccaca
cagoccoccoogg
gtggaagtga
accgtcocgcaa
tttacattto
cagctcacta
tttaggeocgg
gcatttottt
atttgttttg
ccaccccgog

Copyright OpenHelix.

tatattttag
aatgatcatt
acttoccggac
ctoocgotaga
gaagtgctaa
tctgagagge
tgCcCctctt
ttcacccg
TtCcCctctt
ttctggat
atgcaaacct
ggtcgococtge

agcccatggeo
TgggggTgat
ctttgtectt
tggagaaaat
accaggggtt
ccggcagocoo

caatcccteo
aacctaggcg

tacttgccct
cgcaggggtt
GCGCTARAMG
CRAGGTAGCTG
CTTTOrACER

0000001
L L
7590868

0000051
S
7550818

0000101
S
7590768

0000151
L Ll

Side by Side Alignment

7590918
7590865
7290815
7590769

gatgggattggggttttococccteoccatgtgctcaagactogogotaaaag
RN R NN R RN A AR RN
gatgggattggggtittocectococatgtgotcaagactygogotaaaag

Ttttgagcttctcaaaagtctagagccaccgtccagggagecaggragetg

ttttgagottctcaaaagtctagagoccaccgtccagggagcaggtagoty

ctgggctocggggacactttgocgttogggoctgggagecgtgctttccacga

RN R R RN AR NRR]
ctgggctocggggacactttgocgttogggotgggagegtgctttocacga

fOpen_

Side by Side Alignment

0000050
L
7590819

0000100
pS S s s e e
7590769

0000150
S
7590719

cggtgacacgcttccoctggattgg 0000174
FEERTERRRERTRIRTER I <eeceee
cggtgacacgcttoococtggattgy 7590695

Helix
BiolT World

cagccagactgocttocogggtcactgccatggaggagccgcagtcagatc

cagccagactgocttocgggtcactgccatggaggagccgcagtcagatc

ctagcgtogagoccocctoctgagtcaggaaacattttcagacctatggaaa

ctagcgtcgagoccocctoctgagtcaggaaacattttcagacctatggaaa

ct 0000276
1] <<<<<<<
ct 75758389

0000224
R e
7579891

0000274
e
7579841

No use or reproduction without express written consent
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Cruzar informacoes de tracks de
anotacao e selecionar regioes de DNA
de interesse (Table Browser)



Genome Browser Database <OpenHelix
N BiolT World

{chrom chromStart chromEnd name  class  func
chrl? 38451241 38451242 r328897699 single coding-nonsynon,untranslated,cd
chrl? 38451354 38451355 r3B176316 single untranslated,intron
chrl? 38452072 38452073 r3B176315% single untranslated,intron
chrl? 38452146 38452147 r3B176314 single untranslated,intron
UCSC Genome Browser on Human Dec. 2073 (GRCh38ihg38] Assembly chrl?T 38452200 38452201 r39896925 single untranslated,intron
move [<e< | << < >3 | zoom in [ 153 | 3% | 10 | base | 200m ot [ 15| 3x | 10a ] 1008 chrl? 38452527 38452528 r3B176313 single untranslated,intron
il el b S becms - chrl7 38452648 38452649 38176312 single untranslated,intron
chrl?T 38452664 38452665 r3B176311 single untranslated,intron
- chrl? 38452703 38452704 r3B068463 single untranslated,intron
— o m—] chrl? 38453219 38453220 rg4438367 single coding-synon,untranslated,cds-y
g ...... — i ach ARARNNEEARERASRARANRNANNRAT RELE L chrl? 38453227 38453228 r328897698 single coding-nonsynon,untranslated,cd
—_— = chrl? 38453438 38453439 r38176310 single untranslated,intron
== chrl? 38453634 38453635 r34793190 single untranslated,intron
chrl7  3845363¢ 38453635 >37406700 single untranslated,incron
E i ' chrlT  3R453R1% 1403810 single untranslated,intron
— single untranslated,intron
7 d OW n | O a d untranslated,intron
untranslated,intron
=TT chrl7 38454595 38454596 single untranslated,intron
N chrl? 38434870 38454871 r38176306 single untranslated,intron
chrl? 3845488 38454890 r38176305 single untranslated,intron
U n d e r I yl n g chrl? 38454957 38454958 rsB176304 single untranslated,intron
chrl? 38454990 38454991 r38176303 single untranslated,intron
chrl? 38455227 38455228 ra3092988 single untranslated,intron
D a t a b a S e chrl? 38455362 38455363 38176302 single untranslated,intron
chrl? 38455548 38455549 r38176301 single untranslated,intron
chrl? 38455820 38455821 r38176300 single untranslated,intron
chrl? 38435966 38455967 r38176299 single untranslated,intron
( IVI yS QL) chrl? 38456104 38456105 r312949768 single untranslated,intron
chrl? 38456115 38456116 r311079053 single untranslated,intron

n¥130858
NM_022573
RKO¥3413
REnsE303
M_033284
BCOTAES2  ENSTOO000162758
RP332241 RTOOO00ISIZES
US805& ENSTODOU0IIOND

HH_00J108 ENSTOOC001B2994
BCOZE100  EMETOOCO03IVERS
¥13619 ENSTODOU0IZIIS

“YHM_004654 ENSTOOO003IESEL
* Jin_coakko  EwsTooo003I91e
" _oosz02
nM_181880
. Jecoizse?
¥H_014893

Primary table: [
positions, names, etc. '

Auxiliary table:

e _oor001
sfE_033i0e E

AF332238  Ens
2fum_ooroosesz  EwsTO
BCO3SIL2  ENSTOO000253320

related data

WH_0046B1 EME
L e oot007526

BCOTO298
ATEO60 ENST
AF1I2217  EXSTOO000251940
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The Table Browser \OpenHellx

« BiolT World

U CSC Genome Bioinformatics

Genomes Genome Browser Tools Mirrors Downloads My Data Help About Us

Blat

About the UCSC Genor

Welcome to the UCSC Gen : . wh te contains the reference sequence and working draft assemblies for a
large collection of genomes Yariant Annofatiorintegrator |~ he qata at UCSC (2003 to 2012) and to the Neandertal project.

Table Browser

Download or purchase the ( Data Integrator ., or the Genome Browser in a Box (GBiB) at our online store.
We encourage you to explo Gene Sorter ools. The Genome Browser zooms and scrolls over chromosomes,
showing the work of annota Genome Graphs ter shows expression, homology and other information on groups of genes
that can be related in many In.Sili sequence to the genome. The Table Browser provides convenient access

= n-Silico PCR : B E : ;
to the underlying database. wigh a large collection of in sity mouse and frog images to examine
expression patterns. Genop LiftOver d and display genome-wide data sets.

VisiG oy : e

The UCSC Genome Browse oo d by the Genome Bioinformatics Group, a cross-departmental team within
the UC Santa Cruz Genomi Other Utilities f California Santa Cruz (UCSC). If you have feedback or questions

concerning the tools or data on this website, feel free to contact us on our public mailing list.

The Genome Browser project team relies on public funding to support our work. Donations are welcome -- we have

many more ideas than our funding supports! If you have ideas, drop a comment in our suggestion box.
Downloads
= News ﬁ H News Archives b
Rel Log
_ To receive announcements of new genome assembly releases, new software features, updates and training seminars by email,
(Tilﬁ::n subscribe to the genome-announce mailing list. Please see our blog for posts about Genome Browser tools, features, projects and
i more.

Cancer

Browse
i 29 June 2015 - GENCODE Genes Now the Default Gene Set on the Human (GRCh38,/hg38) Assembly

Microbial

Genomes In a move towards standardizing on a common gene set within the bioinformatics community, UCSC has made the decision to adopt
—_ the GENCODE set of gene mogeleae aurdatault gone cot antbeo biyman gopame gacomb |y Today we have released the
ENCODE GENCODE v22 comprehensiv bly GRCh38 (hg38). replacing the

i previous default UCSC Genes htt p //ge nome.ucsc.e d 8l gene set employs the same familiar
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Tipos de polimorfismos frequentemente
encontrados nos genomas

e VariacGes em uma Unica base:
Single Nucleotide Polymorphisms, SNPs

« VariacOes que afetam multiplas bases no genoma:
Ex. Diferencas no numero de trechos repetitivos no DNA

SNP  short tandem repeat (STR)

Voo |

Individuo 1 GTACTAGACTACTACTACTACTACTGGTG...

5 repeats

Individuo 2 GTACAAGACTACTACTACTACTACTACTGGTG...

6 repeats

Individuo 3 GTACAAGACTACTACTACTACTACTACTACTGGTG...

7 repeats




Discovery using the Table Browser fOpenHelix

A Dwegees of Mm

Table 1 | Features of trinucleotide expansion in humans
Disease Sequence Location Parent of origin | Repeat Repeat number| Repeat Somatic instability

of expansion number (pre-mutation) | number

(normal) (disease)
I Diseases with coding TNRs I
DRPLA CAG ATN1 (exon 5) P 6-35 3548 49-88 Yes
HD CAG HTT (exon 1) P 6-29 29-37 38-180 Yes
CPMD GCN PABPN1 (exon 1) Pand M 10 12-17 =11 MNeone found in tissue
tested (hypothalamus)

SCA1 CAG ATXN1 (exon 8) P 6-39 40 41-83 Yes
SCA2Z CAG ATXN2Z (exon 1) P <31 31-32 32-200 Unknown
SCA3 (Machado—| CAG ATXN3 (exon 8) P 12-40 41-85 52-86 Unknown
Joseph disease)
SCAB CAG CACNAILA (exon47) P =18 19 20-33 MNene found
SCAT7 CAG ATXNT (exon 3) P 4-17 28-33 >36to =460 § Yes
SCA17 CAG TBP (exon 3) P=M 25432 4348 45-66 Yes
SMBA CAG AR (exon 1) P 13-31 32-39 40 None found
Diseases with non-coding TNRs
DM1 CTG DMPK (3 UTR) M 5-37 37-50 =50 Yes
DM2 CCTG CNBP (intron 1) Uncertain =30 31-74 75-11.000 Yes
FRAX-E GCC AFF2 (5' UTR) M 4-39 40-200 =200 Unknown
FRDA CAA FXN (intron 1) Recessive 5-30 31-100 70-1,000 Yes
FXS CGG FMR1 (5" UTR ) M 6-50 55200 200—4.000 Yes
HDL2 C1G JPH3 (exon 2A) M 6-27 29-35 36-57 Unknown
SCAS8 CTG ATXN8SOS5(3'UTR) M 15-34 34-89 89-250 Unknown
SCAlD ATTCT ATXN10 (intron 9) M and P (smaller 10-29 29400 400-4.500 Yes

changes with M)
SCA12 CAG PPP2R2B (5' UTR) M and P {more 7-28 28-66 66-78 None found

unstable with P)

Are there other trinucleotide repeats of the sequence “CAG” that might be of interest to extend the study?

McMurray, C. Mechanisms of trinucleotide repeat instability during human development. Nature Reviews Genetics 2010 11: 786-99



The Table Browser <OpenHeI|x

« BiolT World

U CSC Genome Bioinformatics

Genomes Genome Browser Tools Mirrors Downloads My Data Help About Us

Blat

About the UCSC Genor

Table Browser
Welcome to the UCSC Gen wh Ope n b rowser ice and working draft assemblies for a

large collection of genomes Yariant Annofatiorntegrator | QEFRZTZAT UGS (2003 10 2012) and to the Neandertal project.
Dovunlozd arnursbaca tha ( Data Integrator ., or the Genome Browser in a Box (GBiB) at our online store.

Ope n browser pf EETE R ools. The Genome Browser zooms and scrolls over chromosomes,
SHUWINY LI WOIK Ul aliniold  Genome Graphs ter shows expression, homology and other information on groups of genes
that can be related in many In.Sili sequence to the genome. The Table Browser provides convenient access

: n-Silico PCR : b : :
to the underlying database. wigh a large collection of in sity mouse and frog images to examine
expression patterns. Genop LiftOver d and display genome-wide data sets.
The UCSC Genome Browse Vinitame d by the Genome Bioinformatics Group, a cross-departmental team within
the UC Santa Cruz Genomi Other Utilities f California Santa Cruz (UCSC). If you have feedback or questions

concerning the tools or data on this website, feel free to contact us on our public mailing list.

The Genome Browser project team relies on public funding to support our work. Donations are welcome -- we have

many more ideas than our funding supports! If you have ideas, drop a comment in our suggestion box.
Downloads
= News E H News Archives b
Release Log
_ To receive announcements of new genome assembly releases, new software features, updates and training seminars by email,
(T:"s::n subscribe to the genome-announce mailing list. Please see our blog for posts about Genome Browser tools, features, projects and
i more.

Cancer

Browse
i 29 June 2015 - GENCODE Genes Now the Default Gene Set on the Human (GRCh38,/hg38) Assembly

Microbial
Genomes In a move towards standardizing on a common gene set within the bioinformatics community, UCSC has made the decision to adopt
—_ the GENCODE set of gene mogeleae aurdatault gone cot antbeo biyman gopame gacomb |y Today we have released the

ENCODE GENCODE v22 comprehensiv bly GRCh38 (hg38). replacing the

i previous default UCSC Genes htt p //ge nome.ucsc.e d 8l gene set employs the same familiar
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Table Browser: Choose Genome fOpenl;J{gM

Table Browser

Use this program to retrieve the data associated with a track in text format, to calculate intersections between tracks, and to retrieve DNA sequence
covered by a track. For help in using this application see Using the Table Browser for a description of the controls in this form, the User's Guide for
general information and sample queries, and the OpenHelix Table Browser tutorial for a narrated presentation of the software features and usage.
For more complex queries, you may want to use Galaxy or our public MySQL server. To examine the biological function of your set through
annotation enrichments, send the data to GREAT. Send data to GenomeSpace for use with diverse computational tools. Refer to the Credits page
for the list of contributors and usage restrictions associated with these data. All tables can be downloaded in their entirety from the Sequence and

—Annctation Desnlasds naoe
clade: Mammal ~| genome: Gen@l ' Dec. 2013 {GRGh3BJhg3B}
groap. redictons v Mouse FEb il GRChﬁ’hng track nuos
Vertebrate | Alpaca Mar 2006 (NCBI36/hg18) (s st
table: | Deuterostome | Armadillo schema | | May 2004 (NCBI35/hg17)
———— [ July 2003 (NCBI34/hg16)
reglon INHZ$ﬂcEtItOdE pDSItIDI‘I Chl’gabo;g 161 | |00hup>"|"| ul:fIII(It.'It:gIUII:ig -
identifi Other essions): | | Bushbaby it
Viruses 1 Cat R
filter: | create | :
. e s | Chimp
intersection: | create | | Chinese hamster
correlation: | create | :82’;
output format: | all flelds from selected Dolphin ¥ | Send output to GREAT GenomeSpace
output file: EL?E’:?”‘ blank to keep output

file type returned: ® plain text * Gibbon d
| Gorilla
et ouoet | summanistaioics | | Guinea pig In the Human genome,
' " ) | Hedgehog
: : | Harse < | .
To reset all user cart settings (inClubmmg worormraers), clic =F1ge h fo rsim p | ere peats

in the entire genome
with the exact sequence “CAG”
and get table data.
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Table Browser: Choose Tableto Search <Open}jJ§M

Table Browser

Use this program to retrieve the data associated with a track in text format, to calculate intersections between tracks, and to retrieve DNA sequence
covered by a track. For help in using this application see Using the Table Browser for a description of the controls in this form, the User's Guide for
general information and sample queries, and the OpenHelix Table Browser tutorial for a narrated presentation of the software features and usage.
For more complex queries, you may want to use Galaxy or our public MySQL server. To examine the biological function of your set through
annotation enrichments, send the data to GREAT. Send data to GenomeSpace for use with diverse computational tools. Refer to the Credits page

for the list of contributors and usage restrictions associated with these data. All tables can be downloaded in their entirety from the Sequence and
Annotation Downloads page.

clade: | Mammal v __genome: Human v | assembly: |Dec. 2013 (GRCh38/hg38) v
group: Mapping ”'b}qquenc'”g trfck -Eéa]f Vasker v | add customn tracks || track hubs | Custom TraCkS + H u bS
':'!I:HEE- an 3 K LI -
table: | Phenotupe and | jterature E SChEI'ﬂ"I 5|“EI Viz.
region: MRNA and EST [9-13325200 , - it up || define regions
Expreggmn { M|Cr053te”|te — =
identifit pegulation paste list || Segmental Dups
filter: | { Comparative Genomics | Self Chain
el 'U'arlatmn | | Simple R =
interseq=prren _ S h
WM + SDust
correla’ { All Tracks Bkl :
| All Tables
output rormat; | all fields from selected table ¥ | Send output to GREAT GenomeSpace
output file: {leave blank to keep output
file type returned: ® plain text gzip compressed
| get output || summary/statistics | I n th e H u m a n ge n Om el

To reset all user cart settings (including custom tracks), clic

search for simple repeats

in the entire genome
with the exact sequence “CAG”
and get table data.
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Table Browser: Describe Table <Openl-_lelix
s owsce of BIOTT World

Table Browser

Use this program to retrieve the data associated with a track in text format, to calculate intersections between tracks, and to retrieve DNA sequence
covered by a track. For help in using this application see Using the Table Browser for a description of the controls in this form, the User's Guide for
general information and sample queries, and the OpenHelix Table Browser tutorial for a narrated presentation of the software features and usage.
For more complex queries, you may want to use Galaxy or our public MySQL server. To examine the biological function of your set through
annotation enrichments, send the data to GREAT. Send data to GenomeSpace for use with diverse computational tools. Refer to the Credits page
for the list of contributors and usage restrictions associated with these data. All tables can be downloaded in their entirety from the Seqguence and
Annotation Downloads page.

clade: | Mammal | genome: |Human
group: |Repeats v track: Sig

assembly: Dec. 2013 (GRCh38/hg33) v

track hubs |

table: simpleRepeat v | describe table schema
region: ® genome position chr:133252000-1.9 j lookup || define regions

i & ¥ = . — Schema for Simple Repeats - Simple Tandem Repeats by TRF
identifiers (names/accessions): | paste list || upload list i ,
L | Database: hg38 Primary Table: simpleRepeat Row Count: 1,014,212 Data last updated: 2013-12-29
- Format description: Describes the Simple Tandem Repeats
filter: iLate| P pe descrlﬁon
H H - i 585 mallint(5) unsigne Indexing field to speed chromosome range querles
intersection: | create pin
i chram chr1 archar(255) Reference sequence chromosome or scaffold
H = | 10000 nt(19) unsigned Start posmon in chromosome
correlation: | create SN g oo it
| Phomit 55| lchromEnd 10468 nt(10) unsigned End posmon in chromosome
output format: | all fields from selected table v | Sen| b i Ehchoh(2:5) Simple Repeats tag name
period G B nt(10) unsigned Length of repeat unit
Output ﬁ|e: (lBaVB blﬂnk IO copytium ?_7,2 loat 3 Mean number of coples Df repeat
consensusSiz86 nt(10) unsigned Length of consensus sequence
ﬁ|e type retumed: ) p|ain text gzm com pressed pertiatch 95 nt(18) unsigned Percenlage Match
perIndel 3 B nt(10) unsigned Percentage Indel
score 789 nt(10) unsigned AhgnmentScore 2*match-7*mismatch- Y’mdel minscore= 50
B 33 nt(16) unsigned Percent of A's in repeat unit
et output || summary/statistics | -
| g p Il ry/ | 51 nt(18) unsigned Percent of C's in repeat unit
(_)_ nt(19) unsigned Percent of G's in repeatun\t
To reset all user cart settings (including custom tracks), click hd 15 Jr19) wnsigred  JPercent of Ts in repeat uni
2 fentropy 143 loat Entropy
sequence AACCCRongblob Sequence of repeat unit element
Sample Rows
bin| _chrom chrumSl__arF chrumE_[ld |name perlod copyN_u___n_l consens_us§|_z_e perMatch perlndel scnre‘ AICG T ‘entrepy
585|chri 110000 _:_1 0468 1rf _5_6 _E_?? 2 6 95 _33 l 789 B \TAACCC
585|chr1 10627 'jOBOQr ,‘ff 29 6 29 100 O 346 13 AGGCGCGCCGCGC
585/chr1 10757 |10097 __'trf 76 532 |76 95 2 434 |GGCGCAGGC G
585chr1 11225 11447 trf 117 19 [121 180 14 273 | |CGCCCCCTGCTGG!

585chri [11271  [11448  |tf 61 |29 61 82 4 187 [12[3234[2019  AGTGGTGGCACGCG

) ) . . . 37
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Table Browser: Choose Region to Search <Open}jJ§M

Table Browser

Use this program to retrieve the data associated with a track in text format, to calculate intersections between tracks, and to retrieve DNA sequence
covered by a track. For help in using this application see Using the Table Browser for a description of the controls in this form, the User's Guide for
general information and sample queries, and the OpenHelix Table Browser tutorial for a narrated presentation of the software features and usage.
For more complex queries, you may want to use Galaxy or our public MySQL server. To examine the biological function of your set through
annotation enrichments, send the data to GREAT. Send data to GenomeSpace for use with diverse computational tools. Refer to the Credits page
for the list of contributors and usage restrictions associated with these data. All tables can be downloaded in their entirety from the Seqguence and
Annotation Downloads page.

clade: | Mammal | genome: |Human v assembly: Dec. 2013 (GRCh38/hg3s8)
group: | Repeats v track: Simple Repeats v _add custom tracks || track hubs |
“- n:mplnnn:aﬁ - dossrbadablossahama
region: | cenome| _pos@hooserRegion 10 Searchoo: €Dl =N = (o1
e Ent:e;iriegion ;eﬁnition : : :
fi Paste regions: Or upload file: [ Browse_ | No fle selected
in
c
0 GREAT GenomeSpace
0
fi
q Region definitions are ordinary 3- or 4-field bed file format. For example: I n th e H u m a n ge n O m e’

L # comment lines can be included starcing with the # symbol
chrX 151073054 151173000

chrX 151183000 151190000 optionalRegionName

T chrX 151283000 151290000

chrX 151383000 151390000

search for simple repeats

There is a limit of 1,000 defined regions. Using the upload file function will replace any existing regi
notation purposes only, it is not used in the table browser. These are O-relative coordinates, first ba

Coordinates can also be entered in the form

in the entire genome
and get table data.

38
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Table Browser:
Quick Summary of Expected Hits

Table Browser

(OpenHelix

Use this program to retrieve the data associated with a track in text format, to calculate intersections between tracks, and to retrieve DNA sequence
covered by a track. For help in using this application see Using the Table Browser for a description of the controls in this form, the User's Guide for
general information and sample queries, and the OpenHelix Table Browser tutorial for a narrated presentation of the software features and usage.
For more complex queries, you may want to use Galaxy or our public MySQL server. To examine the biological function of your set through
annotation enrichments, send the data to GREAT. Send data to GenomeSpace for use with diverse computational tools. Refer to the Credits page

for the list of contributors and usage restrictions associated with these data. All tables can be downloaded in their entirety from the Seqguence and
Annotation Downloads page.

clade: | Mammal ¥ | genome: Human v | assembly: Dec 2 Slmple Repeats (simpleRepeaI} summary Statistics
group: | Repeats v track: Simple Repeats v add cu
table: simpleRepeat v | | describe table schema | item .[;Dunt | 11_014 212
- e
region: ® genome © position [chrd:133252000-133280861 o [lembases | 146,785021 (4 {g%)

et gt : : item total 335386791 (11
identifiers (names/accessions): | paste list || upload list :
- smallest item
filter: | create - -
) s average item |
intersection: | create | biggest item
correlation: | create | smallest score
output format: | all fields from selected table v | Send output to 'average scare
output file: (leave blank to keep outpu| |biggest score |

file type returned: ® plain text gzip compressed

Region and Timing Statistic
| get output || summary/statistics (QEEDEN I V[ ag] 0 -1Y;

To reset all user cart settings (inCY

. . region
ling custom tracks), click here. bases in region 13201

bases in gaps
load time

~ 1 million

calculation time Slmple Repeats
free memory time|

fitter | annotated
intersection

in the Human genome
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Table Browser: Filter to Réfine Search <Open}jJ§M

Table Browser

Use this program to retrieve the data associated with a track in te] Filter on Fields from hg38.simpleRepeat
covered by a track. For help in using this application see Using th

general information and sample queries, and the OpenHelix Table  pj, is lignored ¥ 0
For more complex queries, you may want to use Galaxy or our pu -
annotation enrichments, send the data to GREAT Send datato G €hrom does v |match | AND
for the list of contributors and usage restrictions associated with ti - chromStart is | ignored ¥ 0 AND
Arlﬁn;:tatlon Downloads page. o e i [ignored ¥ Lo
clade: | Mammal v genome: | Human v assem .

T name does ¥ match (x”n
group: | Repeats v track: Simple Repeats v : . De | ete WI | d Ca rd

period is |ignored ¥

table: simpleRepeat v | | describe table schema |

| N e = = .
position |chr9:133252000-133280861 ERmHm 'S Lgnored type In CAG

consensusSize is |ignored ¥

region: '® genome
identifiers (namg

irraeeinnel

nacta lict

upload list

. perMatch is ignored ¥ ( )
filter: | create < Create Filter e E it v uppercase
intersection: | c 0 o & iguoed. ¥
correlation: | create | A is [ignored ¥
output format: | all fields from selected table v|Send( is lignored ¥
output file: (leave blank to ke{ is [ignored v
file type returned: © plain text gzip compressed T is [ignored ¥

. entropy IS | ignored ¥
| get output || summary/statistics |
- sequence does ¥ |match |CAG

To reset all user cart settings (including custom tracks),

AND v | Freegorm query:

with'the exact sequence “CAG”
and get table data.

Copyright OpenHelix. No use or reproduction without express written consent 40



Table Browser: Output Data <OpenHelix
s pvniee of BOTT World

Table Browser

Use this program to retrieve the data associated with a track in text format, to calculate intersections between tracks, and to retrieve DNA sequence
covered by a track. For help in using this application see Using the Table Browser for a description of the controls in this form, the User's Guide for
general information and sample queries, and the OpenHelix Table Browser tutorial for a narrated presentation of the software features and usage.
For more complex queries, you may want to use Galaxy or our public MySQL server. To examine the biological function of your set through
annotation enrichments, send the data to GREAT. Send data to GenomeSpace for use with diverse computational tools. Refer to the Credits page
for the list of contributors and usage restrictions associated with these data. All tables can be downloaded in their entirety from the Seqguence and
Annotation Downloads page.

clade: | Mammal | genome: |Human v assembly: Dec. 2013 (GRCh38/hg3s8)
group: | Repeats v track: Simple Repeats v _add custom tracks || track hubs |

table: simpleRepeat v | | describe table schema |

region: '® genome position chr9:133252000-133280861 | lookup || define regions |

identifiers (names/accessions): | paste list || upload list
filter: clear

intersection: | create

correlation: | create

output format: | all fields from selected table v ISend output to GREAT senomeSpace External tOOlS

output file: (leave blank to keep ocutput
file type returned: © plain text gzip {:Gmp@sl{;ktp

In the Human genome,

get output || summary/statistics

To reset all user cart settings (including custom tracks), clic searc h fo r S| m p | ere peats

in the entire genome
with the exact sequence “CAG”
and get table data.
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Table Browser: Output Formats dOpenI—_leIEx
owvce ot BIOTT World

Table Browser |

#filter: simpleRepeat.sequence = 'CAG"
; . - | #bi h hromStart hromEnd iod N sSiz ~Match Indel
Use this program to retrieve the data associated with| .z~ Shrg'  Sacessss Eelaeiin =l G A
covered by a track. For help in using this application {1136 chr1 72282938 72282981 trf 3 14.3 3 85 e 59 39 3
general information and sample queries, and the Ops :igg C:f‘i i?gi;iz fﬁig;; :'i = }L;j i f;g g 7": ii i

I = chr r 3 2 &

For more complex queries, you may want to use Gald ;35 chr1 150770967 156771086 trf 3 13 3 &3 @ 51 33 3
annotation enrichments, send the data to GREAT. 5¢2172  chrl 208267465 208267493 trf 3 9.3 3 100 ) 56 32 3
: . i 708 chr2 16239536 ' 3 16 3 100 @ 96 33 3
for the list of confributors and usage restrictions asso 72 s it 2 i i 199 - i i !
Annotation Downloads page. 1261  chrz 88627211 8.3 3 100 B 50 32 3
clade: [Mammal v| genome: Human v|1984  chr2 183404468 27.3 3 84 @ 161 28 3
2361 chr2z 232847490 15.3 2 78 17 51 28 3
group: |Repeats v track: Simple H 858 c||:|~3 35871111 T o 8.7 3 1ee a 52 34 3
1459 chr3 114618054 5 3 20.7 3 79 @ 70 40 3
table: simpleRepeat ¥ | | describe table schema | 1559 chr3 127774788 3 8.7 3 108 e 52 34 3
. : o 2023 chr3 188491547 188491596 trf 3 16.3 3 78 @ 53 38 2
region: '* genome position |chr9:133252000-133280) ses chra 3974876 3874940 trf 3 21.3 3 a5 8 119 34 34 31 a
: £ : 1186  chr4 78870928 78871811 trf 3 27.7 3 98 @ 139 38 3
identifiers (names/accessions): | pastelist || upload [f 1235 chra 85749945 85749977 trf 3 1.7 3 93 e 55 31 3
: 1448 chrd4 113116686 113116724 trf 3 13 2 83 5 51 31 3
filter: 1837  chrd4 154151545 164161575 trf 3 18 3 180 @ 0 33 3
it Bon: 924 chrs 44467844 44457882 trf 3 13 3 91 5 0 34 3
Intersection: | create | 1435 chrs 111414381 111414413 trf 3 18.7 3 93 @ 55 37 3
931 chré 45422681 45422747 trf 3 22 3 9g @ 165 37 3

correlation: | create |

output format: [Zilfieids from sslected table |~ |Send output to L Galaxy GREAT [ GenomeSpace
output file: k to keep output in browser)

selected fields from primary and related tables I:E

file type return gﬁqélegmplutﬂjiorm ats

BED - browser extensible data
custom track

hyperlinks to Genome Browser
To reset all user Cart SEMIgS (NGO CUSIONT TGRS |, Lok here.

| get output || sumr
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Table Browser: FASTA Sequence Output dOpenI;J{gM

Table Browser |
Simple Repeats Genomic Sequence

Use this program to retrieve the data associated with a track i
covered by a track. For help in using this application see Using
general information and sample queries, and the OpenHelix T| Sequence Retrieval Region Options:
For more complex queries, you may want to use Galaxy or ou

annotation enrichments, send the data to GREAT. Send data{ Add © exira bases upsiream (5') and 0 exira downstream (3')

for the list of contributors and usage restrictions associated wi _ _ o

Annotation Downloads page. Note: if a feature is close to the beginning or end of a chromosome and upstream/downstream bases
clade: [Mammal v| genome: Human mg are added, they may be truncated in order to avoid extending past the edge of the chromosome.
group: |Repeats v | track: Simple Repeats Sequence Formatting Options:

table: simpleRepeat v | | describe table schema |

@ All upper case.
region: '® genome position chr9:133252000-133280861 © All lower case.

identifiers (names/accessions): | paste list || upload list | g g:‘fgr;zpfj%l:{ﬁ;%t";“g"grﬁasﬁfar"a ;‘;{;‘Juence}

filter: [ getsequence ” cancel ]

intersection: | create |
correlation: | create |

»hg38_simpleRepeat_trf range=chrl:34593458-34593520 5'pad=0 3'pad=8 strand=+ repeatMasking=none

; CAGCAGGAGCAGCAGCAGCAGCAGGAAGAGCAGCAGCAGCAGEAGCAGEA
output format: allfields from selected table v/ Sel S ) )

= ali nelds mom selecied able >*hg38_simpleRepeat_trf range=chrl:72282939-72282981 5 pad=@ 3 pad=2 strand=+ repeatMasking=none
output file: Il fields fr lected tabl k tol »hg38_simpleRepeat_trf ge=ch 'pad 'pad d p king
selected fields from primary and related taly GCAACAGCAGCAGCAGAAGCAGT
file e returnd e S; rf range=chrl:81581782-815@1833 5'pad=0 3'pad=8 strand=+ repeatMasking=none
typ GT'F -gene transfer format e q u e n Ce GCAGCAGCAACAGCAGCAGCAACAGAAGTA
BED - browser extensible data
| get output || sumn
= T custom track

hyperlinks to Genome Browser
21 [ Jamdg CU

*hg38_simpleRepeat_trf range=chrl:117218213-117210244 5'pad=2 3'pad=@ strand=+ repeatMasking=none
CAGCAGCAGCAGCAGCAGCAGCAGCAGCAGCA

»hg38_simpleRepeat_trf range=chrl:15077@968-15@7710@6 5'pad=@ 3 'pad=@ strand=+ repeatMasking=none
CAGCAGCAGCAGCACCAGCAGGAGCAGGAGCAGCAGCAG

»hg38_simpleRepeat_trf range=chrl:2@8267466-2088267493 5'pad=@ 3'pad=@ strand=+ repeatMasking=none
CAGCAGCAGCAGCAGCAGCAGCAGCAGC

*hg38_simpleRepeat_trf range=chr2:16239537-16239584 5'pad=@ 3'pad=-2 strand=+ repeatMasking=none
CAGCAGCAGCAGCAGCAGCAGCAGCAGCAGCAGCAGCAGCAGCAGCAG

»hg38_simpleRepeat_trf range=chr2:28425654-20425682 5'pad=0 3'pad=8 strand=+ repeatMasking=none
CAGCAGCAGCAGCAGCAGCAGCAGCAGCA

*hg38_simpleRepeat_trf range=chr2:88627212-88627236 5'pad=0 3'pad=2 strand=+ repeatMasking=none
CAGCAGCAGCAGCAGCAGCAGCAGC

»hg38_simpleRepeat_trf range=chr2:183404469-183424552 5'pad=@ 3 'pad=@ strand=+ repeatMasking=none
CAGCAGCAGCAGCAGCAGCAGTGGCAGCAGCAGLOGCGECAGCAGCAGTA

To reset all user

C G GCAGCAG C
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Table Browser: File Format Outputs dOpenI;J{gM

Table Browser |

. chri hg38_simpleRepeat EXON 34593458 34593520 83.e00009 : i gene_id "trf"; transcript_id "trf";
Use this program to fchri hg3s_simpleRepeat exon 72282339 72282981 59.paEARE : ; gene id "trf"; transcript_id "trf dupl”;
covered by atrack FChI"l hg38_simpleRepeat exon 81581782 21581833 77 .e00020 : 3 gene_id "trf"; transcript_id "trf_dup2™;
J o Jehrl hg38_simpleRepeat eXOon 117218213 117212244 64, 200002 . E gene_id "trf"; transcript_id "trf_dup3™;
general information gchr1  hg3s simplerepeat exon 150770968 150771006 51.000000 . . gene_id "trf"; transcript_id "trf dup4”;
F[)r maore C(}mme;{ q chri hg38_simpleRepeat exon 288267466 288267493 56.B800008 . . gene_id "trf"; transcript_id "trf_dup5™;
3 3 chr2 hg38_simpleRepeat exon 16239537 16239584 96.000022 . . gene_id "trf"; transcript_id "trf";
ar”1Dtat!Uf1 er]ﬂcr]nﬁe chr2 hg38_simpleRepeat exon 28425654 28425682 58 .000088 . . gene_id "trf"; transcript_id "trf_dupl™;
for the list of contribuy chr2 hg38_simpleRepei 36 50.e0002a . i gene_id "trf"; transcript_id "trf_dup2™;
Annotation Downloag<hr2 hg38_simpleRepe; 558 181 . 00888 ; 3 gene_id "trf"; transcript_id "trf_dup3™;
chr2 hg38_simpleRepe: GTF FO l I at 536 51.220024 : 3 gene id "trf"; transcript id "trf dup4™;
clade: | Mammal chr3  hg38_simpleRepe: 37 52.000000 chrl 34593457 34593520 trf 83
group: Repeats chr3 thB_S%mpleRepeat exon 1146155 114bllle 70.0000022 chri 72282938 72282981 trf 5g
chr3 hg38_simpleRepeat exon 127774709 127774734 52.000024 chrl 21501781 a15@1833 trf 77
- s chr3 hg38_simpleRepeat eXon 188491548 188491596 53.200022
table: | simpleRepeat Y., hg38_simpleRepeat exon 3874877 3874948 119.000000 . chet  cHizJlgana tl/2ada01 trf bt
region: ® genome|<"*  he38_simpleRepeat exon 78870920 78871811 130.000008  |<hrl 1t 0d6 7 128711806 trf 21
gion. g chr4  hg38_simpleRepeat exon 85749046 85740977 55.000022 C:r‘l 208267465 288257493 tf‘; 56
' 0 = i 4 chr2 16239536 16239584 tr 96
identifiers tnames; chr2 28425653 28425682 trf 58
filter: clear chr2 e . e
. ) chr2 3 1e1
intersection: | create | c:Pi BED Format ; g;
i chr
corrEIatlon' create | chr3 115D L I L1018 110 - 7@
Y chr3 127774708 127774734 trf 52
output format: sequence || Send output to Galaxy GREAL .2 iepiaicas S s il B
output file: all fields from selected table k to keep DUtDUt in erwse[) chra 3974876 3874940 trf 119
selected fields from primary and related t3/glls chra 78872928 78871011 trf 138
file type returni sequence chr4 85749945 85749977 trf 55
GTF - gene transfer format chra 113116686 113116724 trf 51
BEREE s e E e chrd 164161545 164161575 trf 60
| get output || sumn ek chrs 44467844 44457882 trf )

hvoerlinks to Genome Browser chrs 111414381 111414413 trf 55
To reset all usercart semngs (NCIUAING CUSTOM Tacks), cick here. il i e i L5

chré 123895239 123895278 trf 53
chré 156778268 156778321 trf 88
chré 1le@218912 168218977 trf 58
chr7 39339688 39339719 trf 62
chr7 114631524 114631556 trf 55
chr? 149471291 149471324 trf 66
chra 9198624 9198658 trf 55

chrg 10a81e508 laedlesda trf 54
chra 133855824 133855872 trf 96
chro 389592 389621 trf 58

113425354 113425386
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Table Browser: Custom TrackiOutput dOpenHeIEx

p——

Table Browser

Use this program to retrieve the data associated with a track in text format, to calculate intersections between tracks, and to retrieve DNA sequence
covered by a track. For help in using this application see Using the Table Browser for a description of the controls in this form, the User's Guide for
general information and sample queries, and the OpenHelix Table Browser tutorial for a narrated presentation of the software features and usage.
For more complex queries, you may want to use Galaxy or our public MySQL server. To examine the biological function of your set through
annotation enrichments, send the data to GREAT. Send data to GenomeSpace for use with diverse computational tools. Refer to the Credits page
for the list of contributors and usage restrictions associated with these data. All tables can be downloaded in their entirety from the Seqguence and

Annotation Downloads page.

ol Pag ) UCSC Genome Browser on Human Dec. 2013 (GRCh38/hg38) Assembly
clade: | Mammal ¥ | genome: |Human T move | <<< | <<| < | > [>> | >>> |zoomin|15x | 3x | 10x | base | zoom out | 1.5x | 3x | 10x | 100x |
ERERIE Bepoats M track: | Simple Re chr4:3,030,812-3,200,090 169,279 bp. ‘ enter position, gene symbol or search terms E|| | go |
table: simpleRepeat v | | describe table schema |

2 L Gt |chr~4 ¢pte.Zy (L PO+ | W BB 1 RocafEScccl WS |
region: '* genome position |chr9:133252000-13328084
Scale 58 kil | hass
identifiers (names/accessions): | paste list || upload lisf |- s » Y o 0 1 o e R h
fiter: - e
. . GRK4 f HTT-A31_11 [ + pbi LAt B L St B B R s m e
intersection: | create | o HI TR 2
. bes| RHUS—2 84F |

correlation: | create | o e s Rerssd Genes

T BRK+ : HTT & } A L LN A A e I e |
output format: | aii fields from selected table Al Finst '
output file: all fields from selected table Al Human mRNAS I P " L e - -

selected fields from primary and related table Sp1iced ESTs— b — g e R T e T T b-H—

file type returns sequence El 188 _ HBK2TAC Mark (OFten Found Mear RegUIatory Elementsy on 7 cell 1ines from ENCODE

Lausred H3KaTAC ‘
4l 1

GTF - gene transfer format

3 - A bl e hi
BED - browser extensible data | il DFaie“I lHinTrl'lsensitivjtg Pela.k ?IulaTters“Frclvin EN|CIIDDE (le cell tupes) 0 | TR
|

186 vertebrates Basewise Conserwation kg FhgloF

| get output | a_s-“.Tf!
hyperlinks to Genome Browser s

5 L—LJ-J—~—4U.JJ—|—LLU—-~
To reset all user Cart Settings (INCIUAING CUSTONT racy e L L L Ll

MUltiz Alighments of 168 Vertebrates

Rhesus

—=_=-I__—=_
Mouse —jEH-HMl L] H——1 —— - DT = W — W - = H= = =R
D02 ={HII 1 8 =1 ——I=HRI-0= A TN = B =1 -1 00 ———2-N ] OB A =100 )
Eéﬁf?fgagg WiFE=-/m -:.:-:-I:IIII“-:III:I-I - SN0 R
i
A_tropicalis Tk ™ I T [M:ﬂ]
2ekiraf ish — }Hrl I !

e Lampreu =§F|'| ! r=HI %E!

Simple HUCleotide POlumOrphisns (QBSHE 142) Found in o= 1% of Samples
_ | Commarn SHES 1420 IR0 IO 00 R T N O AN AMENC LU RO TR0 AR (O TR AR 0 IO TN

Fepeating Elements by RepeatMasker
Ftucti |1 11 U T T TR T VN 1 0 L 1 (1 A [ 18 TR S A Y YA
LINE. Il 11 ] [N | (1]
LTR| } 1 w0 I | R | 1
a I | I 1]

Copyright OpenHelix. No use or reproduction without express written consent 45



Table Browser: Hyperlinks Output

(OpenHelix

Table Browser

Use this program to retrieve the data associated with a track in text format, to calculate intersectiof
covered by a track. For help in using this application see Using the Table Browser for a description
general information and sample queries, and the OpenHelix Table Browser tutorial for a narrated
For more complex queries, you may want to use Galaxy or our public MySQL server. To examine
annotation enrichments, send the data to GREAT. Send data to GenomeSpace for use with divers
for the list of contributors and usage restrictions associated with these data. All tables can be dow
Annotation Downloads page.

clade: | Mammal | genome: |Human v assembly: Dec. 2013 (GRCh38/hg3s8)
group: | Repeats v track: Simple Repeats ¥ | | add custom tracks || track hubs |

table: simpleRepeat v | | describe table schema |

region: '® genome position chr9:133252000-133280861 | lookup || define regions |
identifiers (names/accessions): | paste list || upload list |

filter:

intersection: | create |

correlation: | create |

output format: sl fields from selected table E] Send output to Galaxy GREAT
output file: all fields from selected table to keep output in browser)

selected fields from primary and related tables
file type returm sequence

GTF - gene transfer format

BED - browser extensible data

DS SO | s1om wack

hyperlinks to Genome Browser
o elllmngJ NCaamg Cu

To reset all user

Hyperlinks to Genome Browser

trf at chr1:34553458-34593520
trf at chr1:72282939-72282981
trf at chr1:81501782-81501833
trf at chr1:117210213-117210244
trf at chr1:150770968-150771006
trf at chr1:208267466-208267493
trf at chr2:16239537-16239584
trf at chr2:20425654-20425682
trf at chr2:88627212-88627236
trf at chr2:183404469-183404550
trf at chr2:232847491-232847536
trf at chr3:35871112-35871137
trf at chr3:114610055-114610116
trf at chr3:127774709-127774734
trf at chr3:188491548-188491596
trf at chr4:3074877-3074940

trf at chr4:78870929-78671011

trf at chr4:85749946-85749977
trf at chr4:11311668/7-113116724
trf at chr4:164161546-164161575
trf at chr5:44467845-4446/7882
trf at chr5:111414382-111414413
trf at chr6:45422682-45422747
trf at chr6:123895240-123895270
trf at chr6:156778269-156778321
trf at chr6:160218913-160218977
trf at chr/:39339689-39339719

trf at chr/:114631525-114631556

Copyright OpenHelix. No use or reproduction without express written consent




Table Browser: Obtaining Output <Open};lJ§M

Table Browser

Llse thls prog ram to retrteve the data assoc:ated W|th a track in text format, to calculate intersections between tracks, and to retrieve DNA sequence
g Table Browser for a description of the controls in this form, the User's Guide for

BI'O'NSQ" tiutarial far a narratad nracantatinn nf tho enfluwara faatiirne and neana

82 sim ple repeats in . Simple Repeats (simpleRepeat) Summary Statistics

: 82

the genome match our filter ST NNEECICE
itemn total 3,304 (0.00%)

criteria, out of ~1 million — | |smallest item 25
average item | 40

identifiers (names/accessions): | paste list || upload list | :;ﬁgﬁ:;’:f:;ré gg
filter: clear | .
intersection: | create | 3_"@399.5‘30@ 5?

correlation: | create |

output format: | all fi.elds from selected table Addlng name creates flle on deSktOp,

l;utput file
ile type returned: ® plain text

gzIp compressed

(exception: custom track)
EEXTANENIREEE.  Data Summary

bases In gaps Hal,

To reset all user cart settings (inCNging custom tracks), click here. load time 3 64
calculation time 0.41
free memory time| 0.00
filter ' on
intersection ' off

leaving blank creates output in browser.
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Table Browser: Output Configuration @pen_l;igﬁﬁ

Table Browser |
#filter: simpleRepeat.sequence = 'CAG'
#bin chrom  chromStart chromEnd name period copyNum consensusSize perMatch perIndel score A C G T entropy sequence
i 1. B chrl 34593457 34593528 trf 3 21 3 85 6 83 34 26 38 -] 1.57 CAG
Use thls prog ram tO retrleve the data aSSOCI 1136 chrl 72282938 72282981 trf 3 14.3 3 85 =} 59 39 32 27 e 1.57 CAG
i 1 1 1286 chri 81501781 81501833 trrf ¥ 17.3 3 87 =} 77 38 32 28 e 1.57 CAG
CoverEGby a tra[:k' For he'F) In LISlng thls ap 1479 chrl 117210212 117210244 rF 3 1.7 3 188 e 64 34 34 Exl 2] 1.58 CAG
1735 chrl 158770967 158771086 trf 3 13 3 B3 e 51 33 3e 35 2] 1.58 CaG
general Informatlﬂn and Sample querles' an 2173 chrl 208267465 208267493 trf 3 8.3 3 1ee =} 56 £ -] 35 32 =] 1.58 CAG
708 chr2 16239536 16239584 trf 3 15 | lee =} 96 33 33 33 ] 1.58 CAG
For mDre Complex que”es" YDU may Want tD 748 chr2 20425653 28425682 trf 3 9.7 3 lee e 58 34 34 n e 1.58 CAG
1261 chr2 88627211 88627236 trf 3 8.3 3 18 e 5@ 32 36 32 2] 1.58 CAG
annotatlon enrlChmentsl Send the data tO g 1334 chr2 183404468 183484558 trf 3 27.3 : | 84 =} 101 28 38 37 3 1.74 CAG
2361 chr2 232847490 232847536 trf F 15.3 3 78 17 51 28 36 38 4 1.76 CAG
for the ||St Df contrIbUtDrS and usage rEStr|Ct| 858 chr3 35871111 35871137 trf 3 8.7 3 lee =} 52 34 34 3e e 1.58 CAG
1459 chr3 114612054 114610116 trf 3 20.7 3 79 e 7e 4a 3e 27 1 1.66 CAG
w page 1559 chr3 127774708 127774734 trf 3 8.7 3 18 e 52 34 34 38 2] 1.58 CAG
- - 2023 chr3 183401547 188491596 trf 3 16.3 | 78 =} 53 38 28 28 4 1.75 CAG
CIadE ! Mammal X genome' H uman 603 chrd 3974876 3074940 trf 3 21.3 3 26 -] 119 34 24 3 a 1.58 CAG
1136 <hra 78870928 78871011 trf 3 27.7 3 a8 =} 13@ 38 33 27 e 1.57 CAG
group' Repeats T track 1239 chra 85749945 85749977 trf 3 1e.7 | 93 e 55 31 34 34 2] 1.58 CAG
" 1448 chrd 113116686 113116724 trf k 12 3 83 5 51 31 31 34 2 1.72 CAG
» i v 1837 chr4 164161545 164161575 trf 3 1@ 3 lee =} [-12] 33 33 33 e 1.58 CAG
table: 5|mp|e-|—_-lepeat ¥ | | describe table schema =24 chr5 44467844 24467882 trf 3 13 3 91 5 50 34 32 28 2 1.71  caG
L 1435 chrs 111414381 111414413 trf 3 10.7 3 93 e 55 37 34 28 e 1.57 CAG
- . g 931 chre 45422681 45422747 trf 3 22 3 o e 105 37 33 28 2] 1.58 CAG
reglﬂ'n . . geane DDS|t|0n Chl’g 13325‘2 1530 chré 123895239 12389527@ trf E | 18.3 3 a2 =} 53 35 35 29 -] 1.58 CAG
1781 chré 156778268 156778321 trf 3 17.7 3 92 =} 88 37 33 28 e 1.58 CAG
H H H . | . 1ge7 <hré 168218912 168218977 trf 3 21.7 3 82 =} 58 40 26 27 6 1.8 CAG
identifiers (names/accessions): | paste list|:: 27 2250 B & e 1 O m o3 = B 2 2 8 im =
1459 chr? 114631524 114631556 trf 3 18.7 3 93 =} 55 37 34 28 -] 1.57 CAG
ﬁlter' edlt C|Ea|’ 1725 chr? 148471291 149471324 trf 3 11 3 lee -] 66 33 33 33 e 1.58 CAG
L 655 chrs 59198624 9198658 trf 3 11.3 3 a3 2] 59 29 35 35 a 1.58 CAG
" " 1334 <hrg 12881508 leesles4e trf 3 10.7 ¥ lee e 54 34 34 31 e 1.58 CAG
||'|tersect|c|n: create 1608 chrg 133855824 133055872 trf 3 15 3 180 [} 96 33 33 33 a 1.58 cAG
587 chrg 389592 389621 trf 3 9.7 3 108 ] 58 34 24 n @ 1.58 CAG
. = 1450 chro 113425354 113425386 trf 3 10.7 : | a3 =} 55 31 34 34 e 1.58 CAG
CorrEIﬂtlﬂn.; create EF I PPN T =LY A Mo ARy 2 o5 N 25 22 e PR P Y
output format: allfields from selected table GREAT GenomeSpace
output file: all fields from selected table er)
selected fields from primary and related tables
file type return{ sequence
GTF - gene transfer format
BED - browser extensible data
| get output |§ sumn
| custom track
hyperlinks to Genome Browser
To reset all user Cart semngs (NCUdINg CUSIOMm nacks), Clck here.
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Table Browser and Custom Tracks Agenda dOpenﬂ{gﬁ

Table Browser Introduction

Table Browser: Set up and Filters

Table Browser: Intersections

Custom Tracks: Table Browser & User Generated

Summary
Exercises

UCSC Table Browser: http://genome.ucsc.edu
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Table Browser: Intersecting Data <’Open};!§“l‘j§

A Dyigenes of

|
Table Browser Intersect with Simple Repeats

Use this program to retrieve the data associated with a Select a group, track and table to intersect with-

covered by a track. For help in usi A group: | Genes and Gene Predictions ¥ | track: | GENCODE v22 3
general information and sample qi 2nd Table table: | GENCODE v22 (knownGene) ¥

For more complex qUETES, YO My s n e e
annotation enrichments, send the data to GREAT. SendPdatz
for the list of contributors and usage restrictions associated v
Annotation Downloads page.

clade: | Mammal *| genome;

group: | Repeats = Any Overlap

table: simpleRepeat v | | describe table schema |

Note: GENCODE v22 has gene/alignment structure. Only the bases covered by its exons/blocks will be considered.

Intersect Simple Repeats items with bases covered by GENCODE v22:

These combinations will maintain the names and gene/alignment structure (if any) of Simple Repeats:

= All Simple Repeats records that have any overlap with GENCODE v22

All Simple Repeats records that have no overlap with GENCODE v22

All Simple Repeats records that have at least |80 % overlap with GENCODE v22
region: '® genome position chr9:133252000-133280861 All Simple Repeats records that have at most (80 % overlap with GENCODE v22

& 2 i : . =

identifiers (names/access ons]. pasie il L el Bal Intersect bases covered by Simple Repeats and/or GENCODE v22:

filter: clear

. e These combinations will discard the names and gene/alignment structure (if any) of Simple Repeats and produce a
intersection: | create simple list of position ranges.

correlation: | create | Base-pair-wise intersection (AND) of Simple Repeats and GENCODE v22

output format: [ all fields from selected table v |5 Base-pair-wise union (OR) of Simple Repeats and GENCODE v22

output file: (Ieaue blank { Check the following boxes to complement one or both tables. To complement a tab o include a base pair

3 ? in the intersection/union if it is not included in the table.
file type returned: ® plain text gzip compressed

Complement Simple Repeats before base-pair-wise intersection/union
Complement GENCODE v22 before base-pair-wise intersection/union

fiehauipuly susmaniistatisticsy)

submit |§ cancel |

To reset all user cart settings (incl

Find simple repeats
(sequence = CAG)

within known genes
and get hyperlinks.

Copyright OpenHelix. No use or reproduction without express written consent 50



Table Browser: dO :
) enHelix
Intersecting Data Narrows Search pmm

Table Browser

Use this program to retrieve the data associated with a track in text format, to calculate intersections between tracks, and to retrieve DNA sequence
covered by a track. For help in using this application see Using the Table Browser for a description of the controls in this form, the User's Guide for
general information and sample queries, and the OpenHelix Table Browser futorial for a narrated presentation of the software features and usage.
For more complex queries, you may want to use Galaxy or our public MySQL Server. To examlne the b|0|0g|ca| fundn:m ::)f your set through
annotation enrichments, send the data to GREAT. Send data to GenomeSg

for the list of contributors and usage restrictions associated with these data S|mple Repeats {5|mpleRepeat} Summary Statistics
Annotation Downloads page.

clade: | Mammal ¥ | genome: Human v | assembly: Dec 20 item count . 30
group: | Repeats v | track: | Simple Repeats v | | manage Tem Dases
tabl.e: simpleRepeat v | | desc-n'-be table schema | itemn t‘gtal'
region: ® genome position chrd: 133252000-133280861 (ookupal Ldel [——— =
L3 : | |smallest item
identifiers (names/accessions): | paste list || upload list |

-------- : average item
filter: | edit || clear |

blggest item

intersection with knownGene: | edit || clear |
correlation: | create

smalles.t score|
auerage score |

output format: | BED - browser extensible data ¥ | Send output to Galaxy
biggest score

output file: {leave blank to keep output
file type returned: = plain text gZip compressed

Mote: The all fields and selecig » not available when an intersection has bhee

| get output || summary/statistics 4 Flltered Slmple re peatS,
To reset all user cart settings (inding custom tracks), click here. intersected (Ove rlapplng)
with known genes
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Table Browser: Get Hyperlinks

(OpenHelix

Table Browser

Use this program to retrieve the data associated with a track in text format, to calculate |
covered by a track. For help in using this application see Using the Table Browser for a

general information and sample queries, and the OpenHelix Table Browser futorial for a
For more complex queries, you may want to use Galaxy or our public MySQL server. To
annotation enrichments, send the data to GREAT. Send data to GenomeSpace for use v
for the list of contributors and usage restrictions associated with these data. All tables ca
Annotation Downloads page.

clade: | Mammal ¥ | genome: Human v | assembly: Dec 2013 (GRCh38/hg
group: | Repeats v | track: | Simple Repeats v

| manage custom tracks

table: simpleRepeat v | | describe table schema |
region: = genome position |chr3:133252000-133280861
identifiers (names/accessions): | paste list || upload list |

| lookup || define regions

filter: | edit | clear |

intersection with knownGene: edit || clear

L ul

correlation: | create

e S|
output format: BED - browser extensible data E]Send outputto L Galaxy GREAT
output file: seguence {leave blank to keep output in browser)
GTF - gene transfer format
file type return{ BED - browser extensible data i

:ustom track
2 when an intersed

To reset all us@:art settings (including custom tracks), click here.

Hyperlinks to Genome Browser

trf at chr2:88627212-88627236

trf at chr2:232847491-232847536
trf at chrd4:3074877-3074940

trf at chr4:78870929-78671011

trf at chr6:45422682-45422747

trf at chr6:156778269-156778321
trf at chr7:39339689-39339719

trf at chr7:114631525-114631556
trf at chr9:113425355-113425386
trf at chrX:107603188-107603268
trf at chrX:150471047-150471078
trf at chr11:6641515-6641540

trf at chr11:9091445-9091485

trf at chr11:65557855-65557894
trf at chr11:130428218-130428247
trf at chr12:6936717-6936775

trf at chr12:132606198-132606231
trf at chr15:43618669-43618701
trf at chr15:74543949-74543988
trf at chr15:99712505-99712538
trf at chr16:67195891-67195947
trf at chr16:67879864-67879912
trf at chr16:69693627-69693667
trf at chr17:4887671-4867701

trf at chr17:7024701-7024730

trf at chr17:17136248-17136282
trf at chr17:17793780-17793820
trf at chr19:45770205-45770266
trf at chr19:49423274-49423301
trf at chr22:20566470-20566562
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Table Browser: Exploring the results

(OpenHelix

Hyperlinks to Genome Browser

trf at chr2:88627212-868627236

trf at chr2:2328474951-2328475 4

trf at chrd:3074877-3074940

HTT, chr4: 3074877...

-tr-f at Chrq_-?DClTﬁﬂ"}ﬁ TOOTFT404 4

trf at chré:4
trf at chré:1
trf at chry:3
trf at chri’
trf at chrg

trf at chrx: 1
trf at chrx: 1
trf at chri1:
trf at chr11;
trf at chri11.
trf at chri1:

| UG L0210 1. IUG 20 2

28 bases, i
5,874 G, 874, 5, 874, 928]

hass

74,598] 5,874,958

i | 5,87
CAGCAGCAGCAG

aal al
CAGCAGCAGC H G CAGCAGCA G C AGCAGCAGCAGCAGCAGCRAGCAGCAACAGC
rakle browser dguerd on SimpleRepeat

GEMCODE w22 Comprehensive Transcript Set {onld Basic displaded by default)

HTTH 445 [F] [F] [F] [F] [F] 7] [F] [F] [F] [F] 7] [F] [F] [F] [F] [F] [F] [F] [F] "L
FEefseq Genes

HTT I T T

Human mEMAS from GenEank
Human mREHAS

Human E2T= That Hawve Been Spliced

Spliced EST=
HIK2TAC Mark (Often Found Hear REegulatord Elements) on 7 cell lines from EMCODE

trf at chr12:6936717-693677 4

ATN1, chrl2: 6936717...

trf at chr12:132606198-1326062

trf at chr15:43618669-43618701

AL A0 A0 T AL A9000 ‘

trf at chri15:
trf at chri15:
trf at chr16:4
trf at chr16:4
trf at chrii
trf at chri
trf at chri7:]
trf at chri/:
trf at chri¥:
trf at chr19:4
trf at chr19:4

trf at chr22:]

28 bases|

| &,936, 730| £, 936, 744| £,936,754| £, 936, 764| 6,936,778
CAGCAARCAGCAACAGCAGCAGCAGCAGCAGCAGCAGCAGCAGCAGCAGCAGCAGCAGCA

takble browser guery on SimpleRepeat

[gf=teisy

trf

GENCDDE waz Cnmprehen51ve Transcr1pt et (Dﬂ]H Easic d15p1aued bH default)
B g a & 7 g [F] & [F]

ATH1
ATH1

ATH1
ATH1

Humah mREHAS from GenBank

_J Human mREHAS
Human ESTs That Hawe Been Spliced

Spliced EST=

lag _

Ladered HIKZ2TAC

HIK2YAC Mark (Often Found Mear Regulatord Elements) on 7 cell lines from EMCODE

53
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Table Browser: Exploring the results dOpenI;J{gM

Hyperlinks to Genome Browser

trfa
trfa
trfa
mn
trf.
trfa
trfa
trf a
trfa
trfa
ifa
trf @ vin o] Human Gene RAIM (uc002grm.4) Description and Page Index
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Tutorial - UCSC Genome Browser

1) executar uma analise semelhante a descrita nos slides anteriores para identificar genes
candidatos a doencas associadas a expansao de trinucleotideos usando a ferramenta “Table

Browser”

2) Anotacao de novos RNAs néo codificadores usando informagdes gendmicas no UCSC
Genome Browser

3) Integracéo com dados de bulk e single cell RNAseq e dados clinicos

Instrucdes para confeccéo do relatorio:

Responder as perguntas de cada tutorial. Podem usar nas respostas as imagens geradas na

analise.
O relatério deve ser entregue através do e-disciplinas.



Tutorial - Banco de dados

1. Anotacao de novos RNAs n&o codificadores usando informacoes
genomicas no UCSC Genome Browser

Em um estudo que reconstruiu o transcritoma de tumores pancreaticos (Paixao et al., 2022) foram
identificados cinco RNAs néo codificadores longos (INCRNAS) super-expressos que ainda néo estéao
descritos no catalogo de referéncia de genes humanos (GENCODE)

A sequencia dos IncRNAs (em formato fasta) estao disponiveis na pagina da disciiplina
(IncRNAs_upPDAC .fasta)

1) utilize o programa BLAT para alinhar as sequencias na versao mais atual do genoma humano (dica:
escolha o melhor alinhamento, maior score, para prosseguir)

2) reporte as coordenadas de mapeamento dos transcritos incluindo: cromossomo, coordenadas de inicio e
fim, orientacao da fita do DNA.

3) reporte 0 numero de exons e 0 tamanho de cada transcrito maduro

4) reporte o nome e a distancia (em bases) do gene mais proximo anotado na vizinhanca dos RNAs.

5) Ative tracks com informacdes de elementos regulatorios da expresséo génica (ex. promotores,
enhancers, ilhas CpG) e busque evidéncias que corroborem a transcricdo do IncRNA candidato. Reporte
se encontrou elementos regulatorios na proximidade do inicio de transcricdo de algum dos RNAs.

6) Ative tracks com informacdes de conservacao evolutiva e busque evidéncias que corroborem a
existéncia de selecédo da sequencia dos IncRNAs candidatos. Reporte se observou trechos conservados
nas sequencia de algum dos RNAs.



2. Integracao com dados de bulk e single cell RNAseq e dados
clinicos

Na mesma analise foram identificados vinte IncRNAs ja anotados no GENCODE, alguns dos quais com
expressao alterada ja descrita em tumores de pancreas ou outros contextos tumorais. Para avancar no
estudo desses RNAs € importante saber em que tipo celular sdo expressos (varios tipos celulares no
microambiente tumoral). Bancos de dados de expressao génica que integram dados de “bulk tissue”
(RNAseq) e células unicas (scRNAseq) possibilitam acesso a dados experimentais ja anotados.

Os identificadores dos RNAs (gene symbol) estdo na tabela abaixo.

LINCO01559 AC005550.3 RP11-350J20.12 MIR210HG
LINCO2577 CCAT1 UNC5B-AS1 LINC01614
RP11-460N11.2 RP11-284F21.10 | UCA1l RP11-38M8.1
LINCO0675 RP3-340N1.2 MMP12 ACERS3
LINCO01133 RP11-284F21.9 RP11-395B7.4 LINC00941

1. No portal Cancer Single-cell Expression Map

busque por informagdes sobre a expressao desses INCRNAs em estudos de single cell e bulk tissue RNA
seq.

2. Para quantos desses RNAs foi possivel encontrar informacdes?

3. Algum desses RNAs tem um padréo de expressao que sugira ser preferencialmemte expresso em
tumores de pancreas? Nota: os projetos com amostras de pancreas tem o nome de PDAC ou TCGA-PAAD
4. No portal Gepia2 verifigue se a expressao de algum dos RNAs acima esta
correlacionada com a sobrevida global (overal survival) ou sobrevida livre da doenca.


https://ngdc.cncb.ac.cn/cancerscem/�
http://gepia2.cancer-pku.cn/�
http://gepia2.cancer-pku.cn/�
http://gepia2.cancer-pku.cn/�
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