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Viewing CyVerse Hosted Data at UCSC

Host data at CyVerse

Binary indexed files:
twoBitPath, bigDataUrl

=scaffole_1
GTTOGTAAATACTCTATTCTACAATARAACCAA
TCATAGGTTGAATTGGCGTTOGAAGT AAAACAAA,.
»scaffole 2
ACTTATOACARALTATAAAAALTCCLATAGAGACAAALL,
TCOTTCOTOCALGAAGCGACCAARALTCAGCACAACATY
»scaffola )
CATAAATTCATARATCAATTICATCAACAATAATY
TACGAAAATTTCCCACCAACTTTCARLTTCCTAY

Text files: hub.txt

Visualize at UCSC

fcale 20 Lases )
2eaffola_1:
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CyVerse’s “Send to Genome Browser” option
creates links accepting byte-range requests
for binary index data.

Examples of Visualizing binary indexed data in
the UCSC Genome Browser



A BAM file (.bam) is the binary version of a SAM file.

samtools view
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-S -b sample.sam > sample.bam

The resulting binary file
sample.bam (with an
additional accompanied
index file sample.bam.bai)
can have data more easily
extracted and can also be
viewed in Genome
Browsers.



A 2bit file is a binary indexed version of a FASTA file
(stores sequence ACGT as 00 01 11 10)

faToTwoBit input.fasta output.Z2bit

//’////"

sscaffole_1
GTTOTAATACTCTATTCTACAATARMAACCAAAAGATALCTCTTTATCAG
TCATAGGTTGAATTGGCGTTOAAGT AAAACAAAAAATACTGLCTCAAAAGG

»scaffole
ACTTATOACARACTATAAAAAGTCCLTAGAGACAAAALCCARAAGGATCY
TCOTTCOTOOACGAAGCOGACCAARMALTCAGCACAAGATARATCCCGAATA

*»scaffole )
CATAAATTCAT ARATCAATTCATCARCAATAATTTTACARARATLLTTCA
TAGAAAATTYCCCAGCAAGTTTCARLTTCCTATAATCGATTATTTICTCTTC

»scaffole ¢
ATACTGCCCATGLCTCATCTACTCCCTTCTTAACCTTTTCATCAACAACT
T T AAL Y T LT CATCACTOACTCACTCAGCCOAAALTCLAATALCTLY

\

The resulting indexed binary file
output.2bit can have data more easily
extracted and can also be viewed in the

UCSC Genome Browser.



Extracting a specific window location of data from a
BAM and 2bit file

samtools view http://location of/file.bam "chrl:1499900-1500055" >
output. sam
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twoBitToFa -seqg=chrl -start=1499900 -end=1500055
http://yourGenome/your.2bit output.fa

~

>chrl:1499900-1500055

GCTACCATCACCCAAAAAGCTGAGGAGTTTGAATTCACTTCAGCACAACT
ATCATTAATTAATTTTTGAACCTCTGAGCCTGGAAGAGAAAACAGGTTTG
GTTCAACATGAAGAATACTGTGATTTGACCCGTGACAGAGCTTTCTGTTA



Viewing Data at UCSC

bigDataUrl http://location of/file.bam
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Hosting your data at CyVerse

CyVerse Storage Solution

https://de.cyverse.org/ Discovery Environment
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Discovery Environment

The Discovery Environment integrates powerful, community-recommended softwace tools Log In with year CyVerse 10
Into & system that:

FOROt Password?  Register Now
8 Makes big data management easy. Upload. onganize, edit, view and search with ease! )

8 Mas SO0+ scientific apps that utiize compute clusters and MPC resources as needed,

8 Mides the complexity needed 10 do these tasks.



https://de.cyverse.org/

Hosting your data at CyVerse

CyVerse Storage Solution

https://de.cyverse.org/ Discovery Environment
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https://de.cyverse.org/

Creating a Link that Accepts Byte-Ranges: “Send to Genome Browser”

G Data: brianice
Ugood - Fie -

Share
Menu:

Send to
Genome
Browser

Hosting your data at CyVerse

CyVerse Storage Solution

| Send to Gonome Browser
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Hosting your data at CyVerse

CyVerse Storage Solution

Creating a Link that Accepts Byte-Ranges: “Send to Genome Browser”

Discovery Environment [ .
B 1=1 Yol
0000 | ¥ -
».
Results in a e
link you can R
u_se |n. Iatgr " - L
visualization: P vk Extet S5 100/ i | e s e e ki AL 1 et o b
bigDataUrl MRG0y e/ 00 L L/ heemeDeianion borv Exaerple.boem L >
Mt crt-c or omd<C to Copy.
Note: Anyona with acoess t this file’s URL can acoess the file. W ).

https://data.cyverse.org/dav-anon/iplant/home/brianleesoe/Bam_Ex1/DNase_example.bam

. —



Hosting your data at CyVerse

CyVerse Storage Solution

Creating a Link that Accepts Byte-Ranges: “Send to Genome Browser”

Add Custom Tracks My Seascas
. . , Pubkc Sessions
Paste the Ilnk |nt0 cade rostwatrel B GeNOMe Arsbcopsn talare B as”muy Feb. 20M Y'\:c\:rf e
the BAM as Display your own data as custom annotation tracks in the browser. Data must be |l 2. bigChaln.
bigGenePred. bigintaract, bightal, bigPsl, bigVig, BAM, barChart, VCF. BED. BEL yrek Cotection Buitgee 1 CRAM. GFF,
Custom Track on GTF, interact, MAF. narowPeak. Personal Genome SNP. PSL. or WIG formats. Tt )k and Drowser
line attibutes as described in the Usor's Guida.
any Assem bly or Data in the bigBed, bigWig, bigGenePred, BAM and VCF formats can be provided via anly a URL or embedded in a track line In
the box below. Examples are hese. If you do not have web-accessible data storage available, please see the Hosling section of
Assembly Hub the Track Hub Holp documentation
Please note a much more efficient way %0 l0ad data Is to use Track Hubs, which are loaded from the Track Hubs Portal found in
the menu undee My Data.
Paste URLs or data: Or upload: Crooss Fig M 10 choser Suzent

https://data.cyverse.org/dav-anon/iplant/home/brianleesoe/Bam_Ex1/DNase_example.bam



Hosting your data at CyVerse
CyVerse Storage Solution
NOTE: The “Create a Public Link” is not the same as “Send to Genome Browser”

G Data: testAssemblysbOaph

Uload =+ Fles Ddl~ Dowelond = Shave = Metadols = 27 Refvesh Toath ~
Navgation * testAn 2 Share we Colabocstons.. Detalle
o Croste & Pubiic Limk roiviabDeph Laut Modfed 3
The“Create a e = Dute Sebraltied: 26:7 2
Public Link” Ml 2nn o o8 Dondinloma:  tan
option will work for e mpsanat: e | e
.. . MIA712I7 b w04 e '
S.tatIC mteractpns, ¢ Comamurity Bots 7N b 2173007124151 Mtves  engh g Type e
like downloadmg (7 Shaved With Me T locaFie hml B 17121821 Mbopes ey oS 3afe Type
text/data files. ¢ uh s Chockmom:
Frmotes FESRE

I ol notwork or hittps://de.cyverse.org/dl/d/ABC-123-ECT-B3D95682-4E68A6/fileName
ata byte-range

requests needed Will not work to visualize data in the Browser
for visualization.

Duplaynrg 1 - 5005 1 berrie)




Viewing the CyVerse hosted 2bit at UCSC

twoBitToFa -seg=chrl -start=1499900 -end=1500055
https://data.cyverse.org/dav-anon/iplant/home/your.2bit output.fa

~

>chrl:1499900-1500055

GCTACCATCACCCAAAAAGCTGAGGAGTTTGAATTCACTTCAGCACAACT
ATCATTAATTAATTTTTGAACCTCTGAGCCTGGAAGAGAAAACAGGTTTG
GTTCAACATGAAGAATACTGTGATTTGACCCGTGACAGAGCTTTCTGTTA



Viewing the CyVerse hosted 2bit at UCSC

twoBitPath
https://data.cyverse.org/dav-anon/iplant/home/your.2bit
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Viewing the CyVerse hosted 2bit at UCSC

hub plantAraTha1 Y
useOneFile on
shortLabel Plant araTha1

longLabel Plant araTha1 Hub > h u b . tXt

email contact@email.com

genome araTha1

description Feb. 2011 Thale cress
twoBitPath araTha1.2bit
organism Arabidopsis thaliana
defaultPos chr1:1000000-2000000 searvotat:
scientificName Arabidopsis thaliana |

2, 2 2, 2490
GCOACCGCANAARTOGT T

track cytoBandldeo nsoJt TE
longLabel Chromosome ideogram
shortLabel cytoBandldeo

bigDataUrl cytoBandldeo.bigBed

type bigBed o



Viewing the CyVerse hosted 2bit at UCSC

Browser requests AGCTs for only the window currently viewing
(chr1:1,499,900-1500,055)

THis TIETS 13 5 Foature oFf thw Baae Trach
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ol e
move start Click on a feature for details. Click or drag in the base position track to zoom in. s end
Click side bars for track options. Drag side bars or labels up or down to reorder < hols

b tracks. Drag tracks left or right to new position. Press *?* for keyboard shortcuts.

rack hubt configure  moti-regior | reverse  fesize  refresh

delaut tracks Oofauit order hoe & 534 cusiom acks
st~ Use drop-down controls below and press refresh to alter tracks displayed. e
Tracks with lots of items will automatically be displayed in more compact modes.

=] Mapping [ refresn |

soush ¢




Viewing the CyVerse hosted 2bit at UCSC

hub plantAraTha1 . ey
oh prafraTha The hub stanza sets useOneFile on, limiting
useOneFile on

shortLabel Plant araTha1 hub to only one genome

longlLabel Plant araTha1 Hub
email contact@email.com

genome araTha1

description Feb. 2011 Thale cress
twoBitPath araTha1.2bit
organism Arabidopsis thaliana
defaultPos chr1:1000000-2000000
scientificName Arabidopsis thaliana

track cytoBandldeo

longLabel Chromosome ideogram with cytogenetic bands
shortLabel cytoBandldeo

bigDataUrl cytoBandldeo.bigBed

type bigBed



Viewing the CyVerse hosted 2bit at UCSC

hub plantAraTha1
useOneFile on

shortLabel Plant araTha1
longLabel Plant araTha1 Hub
email contact@email.com

genome araTha1 The genome stanza shares where to find the
description Feb. 2011 Thale cress )
twoBitPath araTha1.2bit 2bit (and what to call the new genome)

organism Arabidopsis thaliana
defaultPos chr1:1000000-2000000
scientificName Arabidopsis thaliana

track cytoBandldeo

longLabel Chromosome ideogram with cytogenetic bands
shortLabel cytoBandldeo

bigDataUrl cytoBandldeo.bigBed

type bigBed



Viewing the CyVerse hosted 2bit at UCSC

hub plantAraTha1
useOneFile on

shortLabel Plant araTha1
longLabel Plant araTha1 Hub
email contact@email.com

The multiple track stanzas share
where to find the annotation tracks and

genome araTha1 what to name them and the data type

description Feb. 2011 Thale cress

twoBitPath araTha1.2bit (BAM, CRAM, VCF, bigGenePred,
organism Arabidopsis thaliana . . . . .
defaultPos chr1:1000000-2000000 bigBarChart, bigPsl, bigChain, bigMaf,
scientificName Arabidopsis thaliana bigNaFFOWPeak,bigWig, blgBed, others).

track cytoBandldeo . . .
longLabel Chromosome ideogram with cytogenetic bands The blgDataUrI must pomt to an online

shortLabel cytoBandideo location of the binary-indexed data that

bigDataUrl cytoBandldeo.bigBed can accept byte-range requests.
type bigBed



Additional Track Types
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Viewing the CyVerse hosted 2bit at UCSC

Host all data at CyVerse
Binary indexed files:
twoBitPath,
bigDataUrl

=scaffole_1
GTTGTAAATACTCTATTCTACAATARAACCAA

Text files: hub.txt

TF?TAGG"G“TTGG(GTTGA%YMM(AAAA hubDirectOI’y
»scaffole_2 ; A I_hubtxt
TCGTTCTCRACAAGCOACCAMACTCAGE ACAGAT)  |—EOMeS O
»scaffole ) |_tracka.txt

CATAAATTCAT ARATCAATTCATCARCAATAATTY
TAGAAAATTTCCCACCAAGTTTCARLTTCCTAY

Visualize at UCSC

fcale 20 bases ) 4 caun
2eafrfola_1: 26,190 3, 200 2,259 Jaa 3, 23
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Viewing the CyVerse hosted 2bit at UCSC

Easily move all data with CyVerse iCommands (rsync becomes irysnc)
that allows transfer of 2-100GB files and any recursive directory structures:

$ irsync -r local directory name i:data store directory name
Move all your local

hubDirectory BAMS, VCFs, and

| related Assembly Hub \

|_hub.txt / files with the single

_ irsyne command. https://data.cyverse.org/dav-anon/

|_genomekFile.2bit

|_trackAnnotation.bigBed Then make the files
publicly accessible with

the ichmod command.

$ ichmod read anonymous data store directory name



Hosting your data at CyVerse
@ CYVERSE. About Products ~ Learning Events News Launch ~ Log In | Register

& CYVERSE

Sign-up for a Sign Up
CyVerse

Account \

brianieesoe

beiardoe @ soe.ucsc.edu




Hosting your data at CyVerse

@ Discovery Enwironment LAUNCH

Use hundreds of bioinformatics apps and manage ¢ata in the CyVerse Data Store
from a simple web interface

Launch the
Discovery
Environment —
and click

Data

lgxlwn-fu--d—--munmm

e |
Mt ctri-c or omd < 1o ooy,
Note: Amyace with access 6 this fle's URL can access the file. W

R




Make a New
Folder for
Your Genome
Data

Hosting your data at CyVerse
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Hosting your data at CyVerse

G Data: brianleesoe
S Data: AssemblyMub_Ex1

Upload your VWioad = Fiee Gdt« Download = Shae s Metacata » " Rofvesh
files from your :
created 2bit i . Sevpie Lpioad from Desicog M_’hi
files from your 8 Buk Upload frore Deshoog WG Splant/home b asletson) AdsermbiyHud Ext
Desktop to X
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2  Import Genome bom Cole
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() Shared Waen Me
L) Tash
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Hosting your data at CyVerse

Wicad~ Fles Eot~ Dowrbdad - 5o - Motacata = o Refesh
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# | brenocecs Vieary: folnthome/trisnicesce'Assemblyiub Exl f:(}_afhc
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B Maadrrure se of edth fie 5 2908 when uing sivgie Lolted. Lpkoading 10
Choose the L4 Commrvy Do Aszermihtess Ext
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Hosting your data at CyVerse

Creating a Link that Accepts Byte-Ranges: “Send to Genome Browser”

Assombiytiub Bx3 Oetals
VIeWng [ plart horre e amioeion Asser iyt _Ext LA Wedfiol M9 1004 Select each
Naro v Lost ModSed e e 20151324 :
SuhmiTtee: file and set the
¥ anThalltt 2019 Dec 36 13:52:38  2050M8 Pormissions:  Owh Type to
cytoBend ideo bigBed 1019 Dec 16335187 1962ep :" Regin ehanng bigBed and
1SCann aaTha 1 b 3019 Dec 16225119 34MD 3 Chothsam  Vow then click the
- . Size: 0.9 M8 Send to:
eralarn araThal WI90ec 16335519 338M8  § i NS IR Genome
eraGene 2raThal o 019 Dec 16 23:51:17 7Mbby  § o Browser
Selct
Indo-Type: bigbed N /
Send 1 Grorme Droweer



Hosting your data at CyVerse

Creating a Link that Accepts Byte-Ranges: “Send to Genome Browser”

These
generated
View in
Genome
Browser
links, which
allow
byte-range
access to the
data.

'“Mhmm
Please vist Cogenbl 7 UCSC 71 068 7 I8
foliowing URLS 10 import your bem [ wef

htize lidste.cywarse orp/dav-snon/parkhomaSran cotcehssomdiytiud_ExUars™al 200 ooy to dpboad

IX" & "R X



Hosting your data at CyVerse

Create a new Text File (or just upload one) for the hub.txt

G Data: AssemblyMub_Exl
Upad> Mo Cate Cowoeds Shaw~ Meacets » O Raefres

m - mmwmu- ’
4 (L tren b Now Dets Window ot $ha location ome/Drianieeson/ A SIS Ex]

L}A" bt : Ly VMoad e Sare
U::;: ) o vl | Croste NOB SRA Submssion folder. 25158 N
Cishen - 37 Now Pan Tod e ISLY BRS
() Tash ~ esCene.a 3" Now Tabulsr Data fle... 25119 14
- ersGenes 3 NowR Scree. e

LA T L L L



|

Selected folder: | /iplant/home/brianleesoe/AssemblyHub_Ex1
File Name: [ hub.txt]

Hosting your data at CyVerse

M Seve O Refresh Wrep Tet  Line Nurbers

hib plantArat™al

gsolaeolile oo

adortlabel Flant araT™al
ioagiezol Plazt araThal Rod
onail contactfenall.com

gencmo araT™al

deacriptiion Feb. 2011 Thale croas
twablchath araThal.2bis

orgaaisa Arabidepaeis thalians
defaulitics chrl:i000030-2030000
poicatificlane Aradbldopeis thaliata

track cytchansideo

icagiaol Carcsocsome Ldeograx with oytogosotic bands
s2ortlabel cytobansldeo

tglhatalrl cytodandlideo.bigbed

type bighed

treack anaGoae
stortlabel Ingomdl gozos
icagledel Easeab. genea {roa Arabidopeis thaliana.TAIRIO.1S.gtf.gz
visibility pack
color 150,0,0
type bighed 12 .
sgbatalrl enadeza.araT™hal.bbd
pparchindex nazo
searchTrix enslezg.araT™hal. ix

m”mc: 14 : b | o



Hosting your data at CyVerse

View in Genome Browser @ [X/|

following URLs to import your bam / vcf / off / bed / bigBed / bigWig file:

rhttps://data.cyversc.org/dav-anonﬁplantihomeibr?anIeesoc{AssemnyHub_Ex1/hub.txt ‘ | Copy to clipboard |

™ Ganomes Ganome Browser ook Mirrors Downlosds My Data Hep
Track Data Hubs My Seasicns
Public Sesalons
Track data hubs are colections of extemal racks that can be imported into the UC [TTERII ocks show up under the
hub’s own biue label bar on the main browser page, ps well as on the configure P8 ¢ uiem Tracks e the User's Guide.To

import a publiic hub dick its "Connect” bution below.

NOTE: Because Track Hubs are created and mal+nlmd by external sources, UCSC Is not responsible for their content.

Public Hubs My Hubs

URL: v ASd HUD



Hosting your data at CyVerse

™ Ganomes Ganome Browser ool Mirrors Dowrlosds My Data Help
Track Data Hubs My Seasicns
Publc Sesalons
Track data hubs are colections of extemal racks that can be imported into the UC [TTRIIE ocks show up under the
hub’s own biue label bar on the main browser page, as well as on the Configure P8 ¢, utem Tracks e the User's Guide.To

import a publiic hub dick its "Connect” bution below.

NOTE: Because Track Hubs are created and maintained by external sources, UCSC Is not responsible for thelr content.

Public Hubs My Hubs

URL: Thttps://data.cyverse.org/dav—anonﬁplant/homcibr?anleesoe/AssemblyHub_Ethub.txt



https://data.cyverse.org/dav-anon/fiplant/nome/brianleesoef/AssemblyHub_Ex1/hub.txt

Hosting your data at CyVerse
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https://data.cyverse.org/dav-anon/fiplant/nome/brianleesoe/AssemblyHub_Ex1/hub.txt

Hosting your data at CyVerse

https://api.genome.ucsc.edu

. ; : Genomes Genoere Browser Tooks Mirroes Dowrdoads My Data Projects Help About Us
REST AP data interface [ 2Oty |

Sowrce Code
L contors Kol
Utilities
What is REST? 1P
What is JSON w dm? MySOL Access

Whati th sccos URL? C—

What type of data can be accessed?

Endpoint functions

Parameters to endpoint functions

Reoquired and optional parametors

Supported track types

Using tho APl on mirrors and local instaliations

Example data access, list functions
Example data access, getData functions
Error return examples

Practical oxamples




https://data.cyverse.org/dav-anon/fiplant/nome/brianleesoef/AssemblyHub_Ex1/hub.txt

Hosting your data at CyVerse

https://api.genome.ucsc.edu
. ; : Genomes Genorre Browser ¥ Mirrors 1 My Data Projects Help Abowut Us

REST API data interface

http://api.genome.ucsc.edu/getData/sequence?genome=araThal&chrom=chrl
&start=4321&end=4333chubUrl=https://data.cyverse.org/dav-anon/iplant/
home/brianleesoe/AssemblyHub Exl/hub.txt

.....




https://data.cyverse.org/dav-anon/fiplant/nome/brianleesoef/AssemblyHub_Ex1/hub.txt

Hosting your data at CyVerse

https://api.genome.ucsc.edu
. ; : Genomes Genorre Browser ¥ Mirrors 1 My Data Projects Help Abowut Us

REST API data interface

http://api.genome.ucsc.edu/getData/track?genome=araThal&chrom=chrl&st
art=4321&end=4333&track=ensGenes&hubUrl=https://data.cyverse.org/dav-a
non/iplant/home/brianleesoe/AssemblyHub Ex1/hub. txt




Assembly Track Hub Creation Resources
G-OnRamp Galaxy workflow turning data like RNA-Seq into Assembly Hubs

http://gonramp.wustl.edu/
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Assembly Track Hub Creation Resources
MakeHub Ccommand line tool for the fully automatic generation of assembly hubs
https://github.com/Gaius-Augustus/MakeHub
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