Custom Annotations in the Browser

Custom Tracks (Text/Binary) Track Hubs Assembly Hubs
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Custom Annotations in the Browser
Track Hubs Assembly Hubs

Custom Tracks (Text/Binary)

Tools oS Downidoads

Genome Browser

' Add Custom Tracks | My Sessions
Publkc Sessions
cade vy B gonome iwwan B sssembly res 2000(08¢C sk ik

Display your own data as custom annotation tracks in the browser. Data must be { Custom Tracks
bioMat, bigPgl, bigWig, BAM, VCF, BED, BED JaUIaRICGoN

| igBed, qChasn, bgGenePrad,

| broagPeak, CRAM, GFF, GTF, MAF, narrowPeak, Perscnal Genome SNPE. PSL, or WIG formats. To

| configure the display, st Irack and browsar ine altribules as described in the User's Guide. Data in
the bigBed, bigWig, bigGenePred, BAM and VCF formats can be provided via only a URL or
embedded in a lrack ine in the bax below. Examples are hore.

Paste URLs or data: Or upload. cnoceerie rotie woiected Zatemit

Cem



Custom Annotations in the Browser
Custom Tracks (Text/Binary) Track Hubs Assembly Hubs

Scale S kbj { he19
chrat: | 33, 835, o8|

Blue example BED3 track
exi

™\ ! !

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



Custom Annotations in the Browser
Custom Tracks (Text/Binary) Track Hubs Assembly Hubs

Scale S Kb} | ha19
chral: | 33, 835, aag|
Green example b *.'_1‘:EiE'Ci
J exa i |
J 1 Blue ex#hple BED3 track
1

track name=ex2 description="Green example bigBed" color=0,255,0, type=bigBed
bigDataUrl=http.//genome.ucsc.edu/goldenPath/help/examples/bigBedExample.bb
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Custom Annotations in the Browser

Custom Tracks (Text/Binary)

bedToBigBed
3890 3896
4063 4065
4236 4242
4755 4761
$976 5982
£022 602%
€023 6029%
L3908 6404
£399 6403
637) 2627%
16374 26380
19767 29773
29790 29756
25917 29923
19918 29924
o872 30878
32125 2N
32218 32224
32219 32225
32220 3222¢

Track Hubs Assembly Hubs

in.bed chrom.sizes out.bb

scaffold_1
scaffold_3
scaffold_2
scaffold_4
scaffold_5
scaffold_6
scaffold_8
scaffold_7
scaffold_9
scaffold_12

i

4193030
3777634
3740169
3e757e9
2511979
2406117
2335496
2324446
2251199
2218424

B
The resulting binary file out.bb can be
hosted at your institution:

bigDataUrl=http.//path.lab.edu/to/out.bb

Serving files requires byte-range requests, which
allows only portions of file to transfer. Some

locations, like Dropbox, prevent such requests as
people can then watch videos from their servers.



Custom Annotations in the Browser
Custom Tracks (Text/Binary) Track Hubs Assembly Hubs

bedToBigBed and other standalone command-line utilities are
downloadable tools available on Linux and UNIX platforms.

Tools Mirrors Downloads
Add Custom Tracks | Genome Data
hids . B bly Source Code
N v nome uven assem
» Ganome Browser Store

Display your own data as custom annotation tracks in the browser [ L IS

bigBed, bigChain, bigGanoPred, bigMaf, bigPs!, bigWig, BAM, VC .o

bedGraph, broadPaak, CRAM, GFF, GTE, MAF, narowPoak, Pan

WIG formats. To configure the display, set irack and browser ling g MySOL Access

Users Guide. Data in the bigBed, bigWig, bigGenePred, BAM and VCF lormats can be
provided via only a URL or embedded in a track kne in the box below, Examples are here.

Paste URLs or data: Or uploadd. cneccorie  Nofie croses Swomt

Caar




Custom Annotations in the Browser
Custom Tracks (Text/Binary) Track Hubs Assembly Hubs

Track hubs are web-accessible directories of genomic data.

http.//path.lab.edu/to/ hub.txt can be as short as four lines, it points to genomes.txt
hubDirectory genomes.txt can be as short as two lines and points to
| trackDDb.txt
|_hub.txt
| genomes_txt The trackDb.txt file is typically much larger and shares
|_hg19 how to display tracks and where to find data files.
|_trackDb.txt

bigDataUrl=http://path.lab.edu/to/file1.bb
bigDataUrl=http://path.lab.edu/to/file2.bb
bigDataUrl=http://path.lab.edu/to/file3.bb



Custom Annotations in the Browser
Custom Tracks (Text/Binary) Track Hubs Assembly Hubs

(o) Ganomes Ganome Browser Took Mirrors Downlosds My Data
Track Data Hubs My Seasices
Public Sesalons

Track data hubs are colections of extemal iracks that can be imported into the uc—
hub's own biue labe! bar on the main browser page, as well as on the configure P ¢ etem Tracks

import 8 public 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: AS3 HUD

http://your/path/to/remote/files/hub.txt



Custom Annotations in the Browser
Custom Tracks (Text/Binary) Track Hubs Assembly Hubs

faToTwoBit and other standalone command-line utilities are
available under the Downloads — Utilities menu

'a) Gonomes Genome Browser Tools Mirrors Downloads Aty Data

Ganome Data

Source Code

Ganome Browser Store
P

MySQL Accens



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

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

PRESLEY_ 003955 1169001343200/ €5 ¢hri 10047 154 TS . ¢ ° CCTAMCCTARCOCTAACCCTAMI(C
falhfatela_clotafcal fu_ecfabfcafof“cace* N\ aa JY 2T\ K VIT M M 10000

PRESLEY_8039:5:261 17171049050/ 65 chrl 10853  15¢ EIMISS - ° L CCTAACCCTARCCCTARCCCT AR (C
f tcgetthrhsect rofflfrecti1rcrtich bbie] co ™" == ) Y0 rasatspatasas

PRESLEY_ 0039551691 178331 1556700/ 2 (5] chrt 10850 255 WIMLS « ° ° AACTAMCCCTAALCCTAN
1 TGENRART AN Ny RRANG g BARANN GA GRANNA BA B T by €A MO hgh R Rvad b bhea ] _cfeal

PRESLEY_ 8039:5: 751 7243 1501402 L] chri 10860 35S ISTIMLS » L L AACTAACCCTRALCCTAA
NENTEIMAGTIANA T FRQIAEINC g TR T CAR IR INCQCeararlf _NateceheaccIRern] egtd (b

PRESLEY_0039:511021 10596 1 300500/ ©“ chrd 10060 255 SIS - ° ¢ AACTAACCCTRALCCT AN
PIPAPA RN RARR RN NN RRRARA BA RR RN BA BRI BA RRR T AR b AN RS PRGN _d Mg gded=a”

PRESLEY_ 038: 74791 78081 152623102 €5 chrl 10850 55 SIS » L © AACTAACCCTAALCCT AN
NARAPANAG T RGN Mg gh TRRARA RRRARARA_aPA T FCANNESEn TR T ERAMAN M T CCRTIFCCChEg I gh

PRESLEY_0039: 71911107701 1928100/ 2 (> hrt 10050 255 WIS - ° ° AACTAMCCCTAALCCTAN
ARN RA RARAIA K £ RA T A BARAGA RN ChAANG E8 RRNGA MR g cg N he benfad [ T70_TDe" BB

PRESLEY_ 8039 701000 18543, 21267002 €5 <hrt 10858 255 ISTILS « L] ’ AACTAACCCTRALCCTAA
RGN IAGH TQNNA QRN T Fagrhdn CAChacatar 1 f1atf [T 1] Ccef _doegepacacaR

lorisalecgngwier ~13 head -n 40 tenpbelete

PRESLEY_8032: 70821168321 42im 2 13 hrd 10842 255 s . L] . CTAALCCTAALCCTANCC
POPAPA PA RRRARA DA PRRARA G RAPARA PR RAPARA R RRGAPA G T RGAPA CARG 10 TR CCOL CPLM) Y S

PRESLEY_ 003461 71183711 1665950/2 “ <hrd 10033 25¢ TISS . ° ° TasCoCvarcooyanicc
YELrAGehaEngathghng_TPIfChTergfrfrantanrertffacccetifrplefentd\ __*\det"

PRESLEY_8032,6:51169001343200/2 65 het 10847 J5¢ 675 . ‘ ¢ CCTAM CCTARCCCTARCCCTARMICC

Sequence Alignment Map (SAM) text file

The resulting binary file

sample.bam (with an
additional accompanied
index file sample.bam.bal)
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.2bit

/

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 file and 2bit file

samtools view http://location of/file.bam "chrl:1499900-1500055" >
output. sam

PRESLEY_0030:6:5:16980:343220/2 65 chrl 10047 254 67M95 - L] @ CCTAACCCTAACCCTAACCCTAACCC
falnfafela_ctacdfcaffw_edfabfcdfcf cace c\d\2awalY2ZZZ\\K*VZT2BEB3BBBS

PRESLEY_0030:6:26:1717:949020/2 65 chrl 10053 254 61M155 » 0 ] CCTAACCCTAACCCTAACCCTAACCC
f_fedeffhfhaecffaff)ffdcf]ffcff]ch bb[d)db W' ~~_)_Y~B2BBBEBEDEBABEAA

PRESLEY_0030:5:69:17883:15567#2/2 65 chri 10060 255 2573M1S5 = 2 L) AACTAACCCTAACCCTAA
hgfgghhhhfhhhhhhhhhhhghghhhhhhghghhhhhhhrhfhhgdhhhchghfchfhhadbhnheal cfeal

PRESLEY_0030:5:75:7248:1501470/2 65 chrl 18260 255 2S73M1S = e ® AACTAACCCTAACCCTAA
hfhfgghhgfhhhhffhghhdghcagfhhhhfchhfhcfhegeedfaff_hdfeeeheacc [Renhh]egbd (bb

PRESLEY_0030:5:101:10596:338522/2 65 chrl 10260 255 2S73IM1S = Q L] AACTAACCCTAACCCTAA

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

~

>chrl:1499900-1500055

GCTACCATCACCCAAAAAGCTGAGGAGTTTGAATTCACTTCAGCACAACT
ATCATTAATTAATTTTTGAACCTCTGAGCCTGGAAGAGAAAACAGGTTTG
GTTCAACATGAAGAATACTGTGATTTGACCCGTGACAGAGCTTTCTGTTA



Viewing Your Genome at UCSC

twoBitPath http://yourGenome/your.2bit \
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Viewing Your Genome at UCSC

twoBitPath http://yourGenome/your.2bit \

bigDataUrl http://location of/file.bam

Browser accesses the 2bit genome to
create window of ATCGs

Scale { caun
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Browser displays a window of bam
alignments upon the 2bit genome pulled
from the bigDataUrl location.



Viewing Your Genome at UCSC

T

hub plantAraTha1
useOnekFile on

shortLabel Plant araTha1
longLabel 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 cytoBandlideo

longLabel Chromosome ideogram
shortLabel cytoBandldeo
bigDataUrl cytoBandldeo.bigBed

type bigBed

— hub.txt

Taat Sy MRS [ w— —
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Viewing Your Genome at UCSC

hub plantAraTha1 Y
useOneFile on

shortLabel Plant araTha1 > h u b . tXt

longLabel Plant araTha1 Hub
email contact@email.com

genome araTha1 The hub.txt file defines how to show and label
description Feb. 2011 Thale cress ]

twoBitPath araTha1.2bit data (ShortLabel, |OngLabe|). The file has a
organism Arabidopsis thaliana 2nd stanza to specify the genome to display

defaultPos chr1:1000000-2000000

scientificName Arabidopsis thaliana data upon and then multiple track stanzas

(3rd, 4th, 5th, ect..) for annotations.
track cytoBandldeo

longLabel Chromosome ideogram
shortLabel cytoBandldeo

bigDataUrl cytoBandldeo.bigBed
type bigBed _/




Viewing Your Genome at UCSC

) The hub stanza sets useOneFile on,
useOneFile on -
shortLabel Plant araTha1 limiting hub to only one genome

Iong.LabeI Plant ara'!'ha1 Hub (hUb no Ionger requires many
email contact@email.com di tori )
Irecrories

genome araTha1

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

track cytoBandideo

longLabel Chromosome ideogram with cytogenetic bands
shortLabel cytoBandldeo

bigDataUrl cytoBandldeo.bigBed

type bigBed



Viewing Your Genome 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 information about the your genome)

organism Arabidopsis thaliana

defaultPos chr1:1000000-2000000 The twoBitPath must point to an online
ientificN Arabid is thali . . .

sclenifictame Arabicopsis fhaliana location of the binary-indexed data that can

track cytoBandldeo accept byte-range requests.

longLabel Chromosome ideogram with cytogenetic bands
shortLabel cytoBandldeo

bigDataUrl cytoBandldeo.bigBed
type bigBed



Viewing Your Genome at UCSC

hub plantAraTha1
useOneFile on

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

genome araTha1

description Feb. 2011 Thale cress The multlple track stanzas share
twoBitPath araTha1.2bit ) )

organism Arabidopsis thaliana where to find the annotation tracks and
defaultPos chr1:1000000-2000000 their data type (bam’ b|gBed)

scientificName Arabidopsis thaliana

track cytoBandldeo The bigDataUrl must point to an online
longLabel Chromosome ideogram with cytogenetic bands| |ocation of the binary-indexed data that

shortLabel cytoBandldeo t bvt {
bigDataUrl cytoBandldeo.bigBed Can accept byte-range requests.

type bigBed



Viewing Your Genome at UCSC

A Base track, Short DNA Match track and Restriction Enzyme track come with the 2bit
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Click on a feature for details. Click or drag in the base position track to zoom in.
Click side bars for track options. Drag side bars or labels up or down to reorder
tracks. Drag tracks left or right to new position. Press *7" for keyboard shortcuts.

dolaut tracks  Oefauit order hide ol 830 cusiom acks | rackPubs  confgure Motiragier  reverse feside rofresh

Use drop-down controls below and press refresh to alter iracks displayed. e
Tracks with lots of items will automatically be displayed in more compact modes.

=] Mapping [ refresn |
cense ¢ ‘ LTl $

soush ¢

move end
< 20 »

move start
< 20 >

O pse 3!




multiple types others types:

Additional Track Types

20 bases) 1 MyGanen

CCATG T TACC

BAM,

on dispizy 3l rumbering (Dased on the underlsny

bigGenePred: bigPsl,

CRAM: bigChain,

VCF: . | bigMaf,
1

This bigBarChart example shows 53 tissues RNA-seq mxpression from

samples (mouseover for Bssue yeliow~bran)

o

bigBarChart: bigNarrowPeak,

bigMaf: bigWig,

This SighMa examgle displays Mukipie ATgnrants Gtk from o genomes

CTAT(
CTA
CTAT
CTA
CGACTAT

bigBed...




An example hub hosted at CyVerse
@ CYVERSE. About Products ~ Learning Events News Launch ~ Log In | Register

& CYVERSE

Sign-up for a Sign Up
CyVerse

Account \




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
CyVerse & lmport from URL Naveo Las:

2  Import Genome bom Cole

L R ——

() Shared Waen Me
L) Tash

 § YV



Hosting your data at CyVerse

Wicad~ Fles Eot~ Dowrbdad - 5o - Motacata = o Refesh

NavQation *  AssembiyMol Ex1 Details
# | brenocecs Vieary: folnthome/trisnicesce'Assemblyiub Exl f:(}_afhc
() Assemabtiun_Exs Neve Uploas *
B Maadrrure se of edth fie 5 2908 when uing sivgie Lolted. Lpkoading 10
Choose the L4 Commrvy Do Aszermihtess Ext
Files to DSt vin e
/’ i, . Chocse F Dancicoo
Upload (T - = Jon e
. Tovortes
(supporting
hub files here) )  ChooseFio sralhalloe

o  Choose Fio  ensSert araThat b

Chooss Fla ermsleoro.araT™al x

U

"5 || Choose Fie | ensOene araThal ux



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



|https://data.cyverse.org/dav-anon/fiplant/nome/brianleesoe/AssemblyHub_Ex1)

Hosting your data at CyVerse

ene® < in ) )
Index of /iplant/home/brianleesoe/AssemblyHub_Ex1/ on iplant
g.gm gﬂﬁlh‘n
Name Size Owner  Last modified
amThal 2bit 29M branlecsoe 2019.12-16 14:51

cytoBandideo bighed 20K brianleesoe 2019-12-16 14:51

eesGene araThal ix  3.4M brianlecsoe 201912416 14:51
cxaGene araThal xx 736 bnanlecsoe 2019.12.16 14:51
hub txt 651 brianlecsoe 2019.12.16 1504




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

C Genora Browasy Tooks Downioads
UCSC Genome Browser on Arabidopsis thaliana Feb 2011 Thale cross Assembly (araTha1)
MOVD <« wer ZOOMIN 25 3 e Dase 200M O 18«
chr1:1.475,000-1,524 999 50,000 bp 2 9os A ¢ -,1
L (L) [“—! T
‘..‘:;.‘I 1,404 0 L0, vl : 0%-‘0.0:: .. o ite 0-0.. ”I !ﬂ .0.0 . l.:.t....; ..:‘.;:! ! 1.%3¢. md
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ATICHE54 ) -4
\ e .

(G ——— JORNIN0 o - - -
move start " Ciick on @ feature for cotads adtorangmmbuopouoonmwmm Cick 5G9 bars move end
™Y for track options. Drag side bars or labels up or down to morder tracks. Drag tracks loft or right %o ~

. new pesition. Press 7" for keyboard shonouts.
O T Necan delp, 1 (wom Now & S DR FER TS T m oA ‘--41 mutorey ‘eriye g relvesn
Uuaopmammmandmmaowmw disprayed. e

e Tracks with lots of nems wil automatically be displayed in more compact modes.
B Mapping and Sequencing [ sefrenh |
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Viewing Your Genome at UCSC

Host all data at Remotely

Binary indexed files:
twoBitPath,
bigDataUrl

=scaffole_1
GTTOTAAMATACTCTATTCTACAATARAAACCAA
TCATAGGTTGAATTGGCGTTGAAGT AAAACAAA,.

»scaffole 2
ACTTATOACARALTATAAAAACTCCLTACAGACAAALL,
TCGTTCOTGOACGAAGCGACCAARALTGAGCACAAGATY
*»scaffola )
CATAAATTCATARATCAATTICATCAACAATAATY
TAGCAAAATTITCCCAGCCAACTTTCAALTTCCTAY

Text files: hub.txt

hubDirectory
|__hub.txt
|__genomes.txt
|__hg18
|__trackDb.txt

Visualize at UCSC

fcale 20 Dases )
2caffola_i:

3¢, 190] 3, 200 30,218
CTATCGAGGOAATANT TGARARARNAAA

tgel = — > 3
msoJt - 0 — —
Taat — Prs [ — — MO ST —
TIRAIO] by eIl -
Mooll
100! = —
MEDIE ——
1] e——
HOAIBST1 T w—t g—
SATU] e
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API extraction of UCSC Data

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 AP on mirrors and local instaliations

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

Practical oxamples




API extraction of UCSC Data

https://api.genome.ucsc.edu

Genomes Genoere Browser ook Mirrors Dowrdcads My Data Projects Help Abowt Us

https://api.genome.ucsc.edu/getData/sequence?genome=hg38, chrom=chrl
;start=470000,end=470111

downloadTime: “2020:81:13721:55:422"
downloadTimeStamp: 1578952542

genome: "hg38"

chrom: “chrl"

start: 470000

end: 470111

w dna: "tgaagaactgaggtcctcagtcctacaaatggagagaaactgaatctagectasgaaccatgtgagtgagetgggaagaagatccaccetcagttgaasatttaagatgacaT"



API extractlon of UCSC Data

My Data Projects MHelp Abowt Us

https://api.genome.ucsc.edu/getData/track?genome=hg38; track=geneHance
rInteractJ.onsDoubleElJ.te chrom=chrl,;start=470000,end=5000000



API extraction of UCSC Data

https://api.genome.ucsc.edu
Mirrors My Data Projects MHelp About Us

https://api.genome.ucsc.edu/getData/track?genome=hg38; track=geneHance
rInteractionsDoubleElite,; chrom=chrl,;start=470000;,end=5000000

name AJAPL/CMRIINECER
4 .

alv 0.7

P ~ " hNed ePNA_co-azx . & '
c 227.03,.2
" . on rl
cHarcerstart: 052002 Enhancers and promoters from GeneHancer [Ooubréfh‘t.e) 1LY
. tnd 07932 GeneCards genes TSS (Double Elite)

= ceHarcerlde fie G058 =) ‘.lmeracﬁuns between GeneHancer regulatory elements and genes (Double Elite) (filtter activated)
sHar ’
el co rl

pareStart 4854713

geoclne: 4634702

or~ediarw "AJApLT

geneStranc: ’

s e® yrrend - bl



API extractlon of UCSC Data

My Data Projects Help Abot Us

https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chrl:470000-5000000
&geneHancer=full

Scale 1 Mb} | hg3s
chri: | 1,000,000 1500000 2000000 2sc0000] 3000000 3500000 4000000 4500000
. Interactlons between ‘GeneHancer regulatory elements and genes (Double Elite)

T {\M AN f;/‘{ [ \ /"',’&' CURUT i

x‘f‘/



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

API extraction of Hub Data

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

API extraction of Hub Data

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

API extraction of Hub Data

https://api.genome.ucsc.edu

. ; : . Mirrors v My Data Projects Help Abowt Us

http://api.genome.ucsc.edu/getData/sequence?genome=araThal&chrom=chrl
&start=4321&end=4333c&hubUrl=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

API extraction of Hub Data

https://api.genome.ucsc.edu

. ; : . Mirrors v My Data Projects Help Abowt Us

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




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

API extraction of Hub Data

htt-s.//a-i.-enome ucsc. edu

. :: :: . i My Data Projects Help Abowut Us

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 automatically generating assembly hubs
https://github.com/Gaius-Augustus/MakeHub
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