Viewing CyVerse Hosted Data at UCSC

Host data at CyVerse

Binary indexed files: Text files: hub.txt,
twoBitPath, bigDataUrl genomes.ixt,

Visualize at UCSC

=scaffold_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 -S -b sample.sam > sample.bam

PRESLEY_B@30:6:5:16900:34324#08/2 65 chrl 18047 254 BTMIS
falhfafela_cfaddfcaffW_edfabfcdfcifcace~c\d\aaWalYZZZ\\K~VZTaBBBEBBEE
PRESLEY_B@30:6:26:1717:949048/2 65 chrl 18053 254 B1M155 =
f_fedeffhfhaecffdff] ffdefl ffcfflch bb[d]ldb*wW~"~~_]_Y~EBBEBBBBBEEBBEBB
PRESLEY_B@3B:5:69:17883:15567#0/2 65 chrl 1le@68 255 2573M15
hagfaghhhhfhhhhhhhhhhhghghhhhhhghghhhhhhhhhfhhgdhhhehghfochfhhadbhhheal _cfeal
PRESLEY_@@3@:5:75:7248:15014%0/2 65 chrl 10868 255 2573M15
hfhfgghhgfhhhhffhghhdghcagfhhhhfchhfhefhcgecedfatf_hdfeeeheacc [Rchhh]legbd [bb
PRESLEY_@@3@:5:181:10596:3305#0/2 65 chrl le@6@ 255 2573M15
hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhfghhhhghhhhhahhhghd_dhhgcgded®a®
PRESLEY_@@3@:7:70:7804:1526240/2 65 chrl le@e@ 255 2573M1s
hhhhhhhhgfhohghaahfhhhhhhhhhhhhh_dhhffchhhdadhfhf [hhhhhghhhel ccRffccchdglaR
PRESLEY_B@38:7:91:10770:15281#0/2 65 chrl 1e@68 255 2572M25
hhghhhhhhhhhhhhfhhhhfhghhhhhghhhchhhhgdhhhhhghhhgeghhhhehehfad [effd_fbd” BB
PRESLEY_B@30:7:101:18643:21267#0/2 65 chrl 1e@68 255 2573M15

hhhfhhhhghhghhhhghfghhhhfgghhhffaghhhhchchdcafaffffaff[ff]ccef_ddegegacacaR
[brianlee@hgwdev ~]% head -n 48 tempDelete

PRESLEY_@@308:7:82:16832:9421#0/2 73 chrl 1l0e42 255 GBMES
hhhhhhhhhhhhhhhhhhhhhhghhhhhhhhhhhhhhhhhhhghhhhgfhghhhchhgfgfhhgocQLoPUWIYa
PRESLEY_@030:6:7:18371:1669540/2 65 chrl 10043 254 T1M55

¥fffhhgehghhghgghhghhhg_ffffchfehgffffhhfchffff]faccccf[ffb[e[ebTI\__~\0a¥"
PRESLEY_@@3@:6:5:16500:3432#08/2 65 chrl leea7 254 B67MES *

*

*

*

*

CCTAACCCTAACCCTAACCCTAACCC

CCTAACCCTAACCCTAACCCTAACCC

] AACTAACCCTAACCCTAA
] AACTAACCCTAACCCTAA
] AACTAACCCTAACCCTAA
] AACTAACCCTAACCCTAA
] AACTAACCCTAACCCTAA
] AACTAACCCTAACCCTAA
] CTAACCCTAACCCTAACC
] TAACCCTAACCCTAACCC

CCTAACCCTAACCCTAACCCTAACCC

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

faToTwoBit input.fasta output.2bit

/”///)"

=scaffold_1
GTTCTAAATACTCTATTCTACAATAAMACCAAAAGATAACTCTTTATCAG
TCATAGGTTGAATTGGCGTTGAAGTALAACAAAAAATACTGCTCAALAGG

=scaffold_2
AGTTATGACAAACTATAAAAAGTCGGTAGAGACAAAAGCGAAAAGGATCT
TCGTTCGTGCACGAAGCGACCAAAACTCAGCACAAGATAAATCCCGAATA

=scaffold_3
CATAAATTCATAAATCAATTCATCAAGAATAA AGAAAAATGGTTCA
TAGAAAL CCCAGGAAGTTTGAAGTTGCTATAATGATTA CTCTTG

=scaffold_4
ATACTGCCCATGCCTCATCTACTCCCTTCTTAACCTTTTCATCAACAACT
TGCTTAAGTTGGTCATCACTGACTGAGTGAGCCCAAACTGGAATAGCTGT

\

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 "chrl1:1499900-1500055" >
output. sam

PRESLEY_P@3I0:6:5:16980:343280/2 65 chri 10947 254 §7M95 = '] @ CCTAACCCTAACCCTAACCCTARCEE
talntatela_ctaddfcafiw_sdfabfcafet cacec\d\aawalyZZZy\K*VZT2BEB2BERE

FRESLEY_B@38:6:26:1717:949020/2 65 chrl 18953 254 51M155 = [ L} CCTAACCCTAACCCTAACCCTAALCE
f_fedetThhaecfraf ] 1rdc ] 11cff]lch’ b [d]dbW* ' ~+_)_v*B2BBREAADERAREAS

PRESLEY_BO30:5:65: 17883: 1556728/2 &5 chri 18860 255 IETINLS = @ ] ARCTAACCCTAACCCTAA
hgfgghhhhfhhhhkhihkhhghghhkhkhghghhhRhkhhhfhhgdhkhehghfehfrhadbhhheal _cfeal

PRESLEY_PO3@:5:75:7248:1501400/2 65 chri 18869 255 2573M15 = 2 ] ARCTAMCCCTAACCCTAA
hEhfgghhgfhhhhffhghhdghcag thihhfehhfhc fhegendfaft_hdfeceheace [Rchhh] eghd [ba

FRESLEY_®@38:5:181:18556:338589/2 &5 chrl 18863 255 ISTIMIS = @ -] AACTAACCCTAACCCTAA
khhhhhhhhhkhhhhhhhhhhhhhhhhhbhhhhhhhhhhhahhfghhhhghhhhnahhhghd_dnhgogded*a®

twoBitToFa -seqg=chrl -start=1499900 -end=1500055
http://yourGenome/your.2bit output.fa

=chrl:1499988-1508855

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

_
™ T f I SCIENCE th h
s CYVERSE Trfmiwcsait tuns

Discovery Environment

The Discovery Environment integrates powerful, community-recommended software tools

into a systemn that:

B Makes big data management easy. Upload, organize, edit, view and search with ease!
® Has 500+ scientific apps that utilize compute clusters and HPC resources as needed.

® Hides the complexity needed to do these tasks.

Log in with your CyVerse ID

Forgot Password? Register Now

Minimum sereen res

abstion supported: 1024 x 768



https://de.cyverse.org/

Hosting your data at CyVerse

CyVerse Storage Solution

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

Discovery Environment

[ 143

Data

| & pata: brianlee

Upload ~ File ~ Edit~ Download ~ Share r Metadata ~ > Refresh

Navigation
4 ] brianles
& ] analyses
I ] testAssemblyHub
b (] testAssemblyHubDaph
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& ] Shared With Me
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+ brianlee
Viewing:  fiplant/home/brianlee
e A
[C] %7 analyses
[C] ¥ testAssemblyHub
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[C] % bamExample.bam
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https://de.cyverse.org/

Hosting your data at CyVerse

CyVerse Storage Solution

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

Share
Menu:

Send to
Genome
Browser

£~ Data: brianlee

Upload » File~ Edit+ Download » Share~ Metadata =

Navigation
4 (] brianlee
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2 Refresh
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Hosting your data at CyVerse

CyVerse Storage Solution

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

Results in a
link you can
use in later
visualizaiton:
bigDataUrl

http://de.cyverse.org/anon-files/iplant/home/brianlee/bamExample.bam

Discovery Environment

&= Data: bri

| S¢bamExample.bam o (= jo)x] Trash ~
] lization:t h--][bamssmptaham] i —
Ml |22}
| " Send to Genome Browser 17 Jan 17
| Label 173an 17
NeNYMoL: |
Send to Genome Browser *® 27 MB
Please visit Ensembl / UCSC / IGV / GBrowse / ibrowse and use the following URL to import your
\ bam / wef / gff [ bed file: glgduﬂm—
| http://de.cyverse.org/anon-files/iplant/home/brianlee/bamExample.bam | e
IL .
Hit ctrl-c or cmd-c to copy. :
Note: Anyone with access to this file's URL can access the file. & (fdoc3...
rome Browser
| ok | cancal |




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

€~ Data: testAssemblyHubDaph

Upload ~ File -+ Edit~ Download -~ Share ~ Metadata ~ 22 Refresh T Trash =
Navigation * testAs! S0 Share with Collaborators... Details 3
‘@ 4 ] brianlee Viewir Create a Public Link... mblyHubDaph Last Modified: 2017 Jan L7
Th e c reate a 4 q_'] analyses hst Modified Size Date Submitted: 2017 Jan L7
Public Link” 017 Jan 17 12:33:23 & g u:_:éf- Permissions: awn
H 1 D17 Jan 17 12:44:32 527 bytes 2 oA 0o & Share: Begin sharing
option will work for D O&
t t- . t t. 017 Jan 17 12:17:39 273 bytes L Y- S Size: 181 bytes
S. atic Iinterac I.OnS’ - ] Community Data @] 7% hub.bet 2017 Jan 17 12:41:51 181 bytes  &p g0 000 &7 Type: text/olain
like downloadi ng - (] Shared With Me [ % localFile.htmi 2017 Jan 17 12:18:21  3BAbytes  ap A4 Info-Type: Select

+ ] Trash mds Checksum:  101332b...

[ Favorites Send to:

text files.

Tags:

https://de.cyverse.org/dl/d/ABC-123-ECT-B3D95682-4E68A6/fleName

It will not work for
data byte-range
requests needed
for visualization.

Displaying 1 - 5of 5 1 itemis)



Viewing the CyVerse hosted 2bit at UCSC

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

~

=>chrl:1499988-1580855

GCTACCATCACCCAAAAAGCTGAGGAGTTTGAATTCACTTCAGCACAACT
ATCATTAATTAATTTTTGAACCTCTGAGCCTOOAAGAGAAAACAGGTTTG
GTTCAACATGAAGAATACTGTGATTTGACCCGTGACAGAGCTTTCTGTTA



Viewing the CyVerse hosted 2bit at UCSC

twoBitPath

https://de.cyverse.org/anon-files/iplant/home/your.2bit
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Viewing the CyVerse hosted 2bit at UCSC

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

This Title is a Feature of the Base Track

Window Position frabidopsis thaliana Feb, 2011 Thale cress chri:i,499,939-1,500, 0860 (122 bp)
Ecale 58 bases| 1 araThail
chrl 1,499,954| ; 1,588 aa% : 1,568 esak
| ——=3 TTCGECACARCTATCATTARTTAATTTTTGRACCTCTEEECCTCoAGEGEARARCEEEL TTCEL TCARCATGREEAATACTER GATTToRCCCE cRCEEGECT T TCTED TREL TTEECTCC
J Ferfect Matches to Short Sequence (AATT)
o - . Restriction Enzymes from REBASE
u . —
Hqu — W '
ScrFl —
MoV shart Click on a feature for details. Click or drag in the base position track to zoom in. ——
s o Click side bars for track options. Drag side bars or labels up or down to reorder 2Tl 8

tracks. Drag tracks left or right to new position. Press "?" for keyboard shortcuts.
default tracks default order hide all add custom tracks track hubs | configure multi-region reverse resize | refresh
Use drop-down controls below and press refresh to alter tracks displayed.

ol Tracks with lots of items will automatically be displayed in more compact modes. ="'
= Mapping
Base Position = Assembly Gap Restr Enzymes Short Match

dense ¥ hide - hide

b

full v squish +




‘CUSTOM Ul SENOME
DATA BROWSER
twoBitPath http://CyVerse location of/output.2bit

_— .

genomes.txt shares where to find the ~ Window of Sequence viewed at UCSC
2bit (and what to call new genome)

Three tracks are generated from the

genome yourGenome 2bit on the fly:
trackDb http://location_of/trackDb.txt

scientificName Your Genome

description Feb. 2017 Assembly e Base Position
organism Your organism o
defaultPos chr1:1000000-2000000 e Restriction Enzymes

groups groups.txt
htmlPath http://yourGenome/description.html
twoBitPath http://CyVerse_location_of/output.2bit

e Short Match Track (30 bases)



Viewing the CyVerse hosted 2bit at UCSC

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

This Title is a Feature of the Base Track

Window Position frabidopsis thaliana Feb, 2011 Thale cress chri:i,499,939-1,500, 0860 (122 bp)
Ecale 58 bases| 1 araThail
chrl 1,499,954| ; 1,588 aa% : 1,568 esak
| ——=3 TTCGECACARCTATCATTARTTAATTTTTGRACCTCTEEECCTCoAGEGEARARCEEEL TTCEL TCARCATGREEAATACTER GATTToRCCCE cRCEEGECT T TCTED TREL TTEECTCC
J Ferfect Matches to Short Sequence (AATT)
o - . Restriction Enzymes from REBASE
u . —
Hqu — W '
ScrFl —
MoV shart Click on a feature for details. Click or drag in the base position track to zoom in. ——
s o Click side bars for track options. Drag side bars or labels up or down to reorder 2Tl 8

tracks. Drag tracks left or right to new position. Press "?" for keyboard shortcuts.
default tracks default order hide all add custom tracks track hubs | configure multi-region reverse resize | refresh
Use drop-down controls below and press refresh to alter tracks displayed.

ol Tracks with lots of items will automatically be displayed in more compact modes. ="'
= Mapping
Base Position = Assembly Gap Restr Enzymes Short Match

dense ¥ hide - hide

b

full v squish +




Viewing the CyVerse hosted 2bit at UCSC

Track Hubs are text files (hub.txt, genomes.txt, ) that describe and
point to the location of binary indexed data files (twoBitPath, bigDataUrl)

hubDirectory

I
|_hUb.tXt /
|_genomes.txt

|_genomeDirectory1 __p Informs location of track data file(s): bigDataUrl (BAM)

Informs location of genome 2bit file(s): twoBitPath




Viewing the CyVerse hosted 2bit at UCSC

Track Hubs are text files (hub.txt, genomes.txt, ) that describe and
point to the location of binary indexed data files (twoBitPath, bigDataUrl)

hub.txt

hub MyHubsNameW,ithoutSpaces
shortLabel My Hub's Name

longLabel Longer label about my hub.
email myEmail@address

genomeskFile http://location_of/genomes.txt

genomes.txt

genome yourGenome

twoBitPath http://location_of/output.2bit

track bam1

type bam

shortLabel BAM example

longLabel This BAM file is a RNA-seq example from the ENCODE project
visibility dense

bigDataUrl http://location_of/file.bam
track bam2

track bam3

Each new track gets a new stanza
bigDataUrl lines point to location of binary indexed data
More trackDb parameters can be defined too (color, ect.)



Viewing the CyVerse hosted 2bit at UCSC

Host all data at CyVerse Visualize at UCSC
Binary indexed files: ~ Text files: hub.txt,

twoBitPath, genomes.txt,

bigDataUrl

scale 28 kases| | darh
=scaffold_1 scaffold_1: s1o8| 36, 288| 36,218 36,228| 36, 258| 36, 248|
CTTCTAAATACTCTATTC TACAATAAAACC AL LL| ———> CTATCGAGGCAATAAT TGAARAARAAAAAA AAARATCTTCGCGACGGCAAARAARTCGTT
TCATAGGTTGAATTGGCETTCAAGTAAAACAAA: ; R o G B
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ey +36, 203
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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 recursive hub directory structures:

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

hubDirectory BAMS, VCFs, and
| / related Assembly Hub \

files with the single

|_hub.txt _ |
|_genomes.txt irsync command. https://de.cyverse.org/anon-files/
|:genomeDirectory1 Then make the files

| publicly accessible with
— the ichmod command.

$ ichmod read anonymous data store directory name



Additional Track Types

Scale 20 basesi } MyGenomeEx
chrz1: 33,026,330 33,026,540 33,026,850/ 33,026,560 33,026,570| 33,026,550|
L CTGEOGAAAGC TGO GACGACTATCTTCCCCTHGEGUCATGEALTCGEEACGLCAGCCTG
This bigGenePred (Gene Prediction) example shows codon display and numbering (based on the underlying 2hit).

EMSTO0000420356.1
EMNSTO0000454622.2
EMSTO0000382357.3
_ENSTO0000333337.3
43

This CRAM file is set to display in a density graph

cram
This VCF file shows variants in the full mode

B |
A

This bigBarChart example shows 53 tissues RNA-seq expression from 8555 samples (mouseover for tissue yellow=brain).

APooozaz.z

OLIGz

OLIGz

OLlGz

This bighaf example displays hultiple Alignments data from other genomes.

MyGenome_name CCCTGCGAAAGCTGCGACGACTATCTTCCCCTGGGEGECCATGEGACTCGGACGCCAGCCTG
MyGenomeEx CCCTEACGAAAGC TG CGACGACTATCTTCC COCTEGEGEGECCATEGACTCGGACGCCAGCCTG
Chimp CCCTGECGAAAGCTGCGACGACTATCTTOCCOCGEGECIATGEEACTCOGACGICAGCCTG
GorlaCCCTGCGAAAGCTGCGACGACTATCTTCCCCCGGEGEGEUCATGEGACTCGGACGCCAGCCTG
Orangutan CC CTGCGAAAGU TGCGACGACTATCCTCCCCUGGEGEGCCATEGACTCGGACGCCAGCLETG
Gibbon|/C - - - - - - - - - GCTGCGACGACTATCCTCCCOCGEGEGECCATEGACTCGGACGCCAGCCTG




Additional Track Types

simple as adding text-based custom tracks

Zcale S kb| | haig
chir21 | 55, 855, 6Ea|
Elue example BEEDE track
exl

track name=ex1 description="Blue example BED3 track" color=0,0,255
chr21 33030000 33040000
chr21 33050000 33060000



Additional Track Types

create binary indexed versions of text files (bedToBigBed)

bedToBigBed in.bed chrom.sizes out.bb

T
/ The resulting binary file out.bb (bigBed)
can be hosted online:

chr21 33030000 33040000 chr1 248956422 ,
chr21 33050000 33060000 bigDataUrl=http.//CyVerse.path/out.bb

chr21 46709983
chr22 50818468



CUSTOM <1 | GENOME |

bigDataUrl http://CyVerse.path/to/out.bb

— N

The shares descriptions View Results at UCSC
and where to find binary indexed tracks

track exibb

type bigBed

shortLabel ex1

longLabel Blue example BED3 track
color 0,0,255

bigDataUrl http://CyVerse.path/to/out.bb

track track2
bigDataUrl http://CyVerse.path/to/out2.bb



Additional Track Types

Other binary indexed formats visualizable at UCSC:

BAM, CRAM, VCF
bigGenePred, bigBarChart
bigPsl, bigChain, bigMaf,
bigNarrowPeak, halSnake
bigBed, bigWig



bigGenePred
CRAM

VCF
bigBarChart

bigMaf

Additional Track Types

_ENSTO0000333337.3

Scale 20 basesi } MyGenomeEx
chrz1: 33,026,330 33,026,540 33,026,850/ 33,026,560 33,026,570| 33,026,550|
L CTGEOGAAAGC TGO GACGACTATCTTCCCCTHGEGUCATGEALTCGEEACGLCAGCCTG
This bigGenePred (Gene Prediction) example shows codon display and numbering (based on the underlying 2hit).
EMNSTOOO0042035E61
ENSTOD000454622 2
EMNSTOD000382357 .3

43

This CRAM file is set to display in a density graph

cram

This VCF file shows variants in the full mode

B |
A

This bigBarChart example shows 53 tissues RNA-seq expression from 8555 samples (mouseover for tissue yellow=brain).

APooozaz.z

OLIGz

OLIGz
OLlGz

This bighaf example displays hultiple Alignments data from other genomes.

MyGenome_name CCCTGCGAAAGCTGCGACGACTATCTTCCCCTGGGEGECCATGEGACTCGGACGCCAGCCTG
MyGenomeEx CCCTEACGAAAGC TG CGACGACTATCTTCC COCTEGEGEGECCATEGACTCGGACGCCAGCCTG
Chimp CCCTGECGAAAGCTGCGACGACTATCTTOCCOCGEGECIATGEEACTCOGACGICAGCCTG
GorlaCCCTGCGAAAGCTGCGACGACTATCTTCCCCCGGEGEGEUCATGEGACTCGGACGCCAGCCTG
Orangutan CC CTGCGAAAGU TGCGACGACTATCCTCCCCUGGEGEGCCATEGACTCGGACGCCAGCLETG

Gibbon© - - - - - - - - -GCTGCGACGACTATCCTCCCOCGEGGECCATEGACTCGGACGCCAGCCTG




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

http://gonramp.wustl.edu/

DAReference x e ——————
genome | | BLAT alignment T e A T [ —
P — F UCSC BLAT Alignment Tool ® FUCSC psicheck % FUCSC pstfosTarget % .
autput = F obTofasta x +5) algament L=tail], B S — ‘ # psllofigsl 2
y | . Using database file, efther a fa, | ) darabase Input ps) T
[ mANA Genkark % 2 L] 2 P auery {omnodusd  @GEL e
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