UCSC Browser Assembly Hubs
To Visualize and Analyze New Genomes
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Assembly Track Hub Summary:

Remotely Hosted Data
Binary indexed files:
twoBitPath,
bigDataUrl

=scaffole_1
GTTOTAAATACTCTATTCTACAATARAACCAA
TCATAGGTTGAATTGGCGTTGAAGT AAAACAAA,.

Text file: hub.txt

o hubDirectory
»scaffole 2 I_hubm
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Visualizable at UCSC
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Examples of Hubs and Resources

Genbank Assembly Hubs
http://genome-test.gi.ucsc.edu/gbdb/hubs/genbank/

MakeHub python tool automatically makes a hub
i https://github.com/Gaius-Augustus/MakeHub
:ZES?gmes.txt
|__trackDb.txt

UCSC Public Hubs
http://genome.ucsc.edu/cgi-bin/hgHubConnect

G-OnRamp
http://gonramp.wustl.edu/

CyVerse Discovery Environment Dbyte-range supported data hosting
https://de.cyverse.org/de/



Public Track Hubs

UCSC Public Hubs moderated collection of track hubs

http://genome.ucsc.edu/cgi-bin/hgGateway
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Public Track Hubs

UCSC Public Hubs moderated collection of track hubs

http://genome.ucsc.edu/cgi-bin/hgHubConnect MyDsla  Help  Abow
Public Hubs My Hubs H My Sessions IP
Enter search terms to find in public track hub description pages: Public Sessions
duck
Fitar Bube by assernbly: —— o TockHubs ]
S h Displayed list restricted by rch te duck ! e raa 3
splayed list res s¢a rms: duck  Srcw At Hus
earc te rm Track Collection Builder
When exploring the detailed search results for a hub, you may right-click on ¢ —
Clicking Connect redirects to the gateway page of the selected hub's default &
Display Hub Name Description A
Gl Crocond Bird Hup  [ro Bd, and Archosaur Assembly

4. Search details ...
4.1 Matching Assembly
Apr. 2013 (BGI_duck_1.0/anaPlal) (anafial)
Assembly Description: ... This is the mallard duck Anas platyrynchas genom
Discornect CESAR Gene Mappings Human Exons mapped by CESAR {
+-Search details ...
+-1 Matching Assembly

Apr 2013 (BGI_duck_1.0/anaPlal) (hut Open this assembly



Assembly Hubs via Sessions
Public Sessions community contributed views of the Browser /

http://genome.ucsc.edu/cgi-bin/hgPublicSessions st O, o

Public Sessions ] Sy Seasionh
| Public Sessions
Sessions alow users to save snapshots of the Genome Browser and its current configuration, Including displayed |
tracks, positicn, and custom track data. The Public Sessions tool alows users 1o easily share thosa sessions hat { Track Hubs
they deem Interesting with the rest of the worid's researchers. You can add your own sessions 10 this list by
checking the appropriate box on the Session Manegement page. Custom Tracks
See the Sesslons User's Guide for more information,
Sort by: Crecton jcidest fest) B
Show 10 [ entries Search: mab

3 coding genes and pseudogenes from veciorbase version 4.3;

Sraey . predicted siop codon readthrough reglons; PhyloCSF tracks

MR —— B i L = showing evolutionary protein-coding potental; spueo-pmdlcﬂon
A e s ke tracks USing the maximum-entropy iction algorithm;

Tedzoes awmmimmdmmmwﬂmwm%m&'

’ excluding regions already annotated in vectorbase version 4.

Author; djungr

Sosslon Name: AgamP4

Genome Assembly: hub_102577_AgamP4

Creation Date: 2016-08-0%

Views: 366

Screenshot Session Properties
e — IR T Description: This is an assembly hub for the Agam™4 assembly
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Building an Assembly Hub for Platypus

sscaffole_1
GTTGTAAATACTCTATTCTACAATAALACCAA
TCATAGGTTGAATTGGCGTTOGAAGT AAAACAAA,.
sscaffole 2
AGTTATOACARALCTATAAAAACTCCLATACAGACAAALL,
TCOTTCOTOOACGAAGCGACCAAAALTCAGCACAAGATY
*>scaffole )
CATAAATTCATARATCAATTCATCAACAATAATTY
TAGAAAATTITCCCAGCAAGTTTCARLTTCLTAY

hubDirectory
|__hub.txt
|_genomes.ixt
|_hg18
|__trackDb.txt
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Building an Assembly Hub for Platypus
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Bmldlng an Assembly Hub for Platypus




Build the 2bit for Platypus

Navigate to NCBI and find the latest Platypus Genome:

https://www.ncbi.nlm.nih.gov/assembly/?term=platypus

Assembly | Assembly % platypus

/ Create alert Advanced Browse by organism

Select mOrnAna1.p.v1 and click the “Download Assembly” to get FASTA

Full Roport « Send o «
e o ey 4, Download Assembiy

mOmAna1.p.v1 Se0 GeooTe Intorma Source database (G«BM'-ocﬂstqjg
Orvpanism name:  Qroinortwencius 303002 (Do) Omithomynches 88 ReSeq §

Isclate: PmaiclS

Sex: male m.o,-p.e

BioSample: SAMNOSSITIO0 There wre & seeth  Co e FASTA [ a)
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Build the 2bit for Platypus

Obtain the full FASTA file 500 MB (genomic.fna.gz):

wget
ftp://ftp.ncbi.nlm.nih.gov/genomes/all/GCA/004/115/215/GCA_004115215.1_mOrnAn
al.p.v1l/GCA_004115215.1_mOrnAnal.p.vl_genomic.fna.gz

Unzip the fasta file:

gzip -d GCA_004115215.1 _mOrnAnal.p.vl_genomic.fna.gz



Build the 2bit for Platypus

Obtain utilities from the UCSC Genome Browser

faToTwoBit and other standalone command-line
Utlitdes are downloadable tools available on Linux
and UNIX platforms.

U ; : Genome Browser
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Build the 2bit for Platypus

Obtain utilities from the UCSC Genome Browser
faToTwoBit and other standalone command-line
Utiitles are downloadable tools available on Linux
and UNIX platforms.

Utilities

The utilities directory offers downloads of pre-compiled standalone binaries for:
m LiftOver (which may also be accessed via the web version). The over.chain lift

m Other command-line utilities
m Blat



Build the 2bit for Platypus

Obtain utilities from the UCSC Genome Browser

faToTwoBit and other standalone command-line
Utlitles are downloadable tools available on Linux
and UNIX platforms.
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Build the 2bit for Platypus

Obtain utilities from the UCSC Genome Browser

wget http://hgdownload.soe.ucsc.edu/admin/exe/linux.x86_64/faToTwoBit
wget http://hgdownload.soe.ucsc.edu/admin/exe/linux.x86_64/twoBitInfo

wget http://hgdownload.soe.ucsc.edu/admin/exe/linux.x86_64/bedToBigBed



Build the 2bit for Platypus

Use faToTwoBit:

faToTwoBit GCA 004115215.1 mOrnAnal.p.vl genomic.fna.gz
plat.2bit

\

sscaffole_1
GTTGTAAATACTCTATTCTACAATARAACCAAAAGATALCTCTTTATCAG
TCATAGGTTGAATTGGCOTTOAAGT AMMACAAAAAATACTGCTCAAAAGG

Caiartane:a The resulting binary file
TCOTTCGTORACCAAGCOACCAAAACTGAGEACAMATARATCCCGAATA plat.2bit will be referenced
»scatfold.) in twoBitPath in the

CATAAAT T AT ARATCAATTCATCARCAATAATTTTACARARATLLYTCA
YAGAAAATTYCCCAGGAAGTTTCAALTTCCTATAATOGATTATTICTICTTC H
genomes.ixt file
»scaffole_d
ATACTGLCCATGLCTCATCTALTCCCTTCTTAACCTITTICATCAACAACT
YT T AAG Y TG TCATCACTOALYCALTCAGCCCAAALTCLAATALLCTLY



Build a Cytoband Track from the Platypus 2bit

Extract the size of the chromosomes in Platypus for building indexes

twoBitInfo plat.2bit plat.chrom.sizes

~

LKUO02000001.1
LKUO02000002.1
LKUO02000003.1
LKUO02000004.1
LKUO02000005.1
LKUO02000006.1
LKUO02000007.1
LKUO02000008.1
LKUO02000009.1
LKUO02000010.1

12661638
16711
11978
5190334
16581
25283
27846
17515
19313
273978



Build a Cytoband Track from the Platypus 2bit

From the chrom.sizes create a BED file that will represent chromosomes

cat plat.chrom.sizes

yourCytoBandIdeo.bed

/

LKUO02000001.1
LKUO02000002.1
LKUO02000003.1
LKUO02000004.1
LKUO02000005.1
LKUO02000006.1
LKUO02000007.1
LKUO02000008.1
LKUO02000009.1
LKUO02000010.1

12661638
16711
11978
5190334
16581
25283
27846
17515
19313
273978

| awk '{print $1,0,$2,$1,"gneg"}' >

l

LKUO02000001.1 0 12661638 LKUO02000001.1 gneg
LKUOO02000002.1 0 16711 LKUO02000002.1 gneg
LKUO02000003.1 0 11978 LKUO02000003.1 gneg
LKUO02000004.1 0 5190334 LKUO02000004.1 gneg
LKUO02000005.1 0 16581 LKUO02000005.1 gneg
LKUOO02000006.1 0 25283 LKUO02000006.1 gneg



Build a Cytoband Track from the Platypus 2bit

Use bedToBigBed to wrap text data into a binary indexed version

bedToBigBed -type=bed4 yourCytoBandIdeo.bed -as=cytoBand.as plat.chrom.sizes

/ / yourCytoBandIdeo.bigBed

LKUO02000001.1 0 12661638 LKUO02000001.1 gneg table cytoBandIdeo

LKUO02000002.1 0 16711 LKUO02000002.1 gneg "cytoBandldeo describes...." T d
LKUO02000003.1 0 11978 LKUO02000003.1 gneg ( urne
LKUO02000004.1 0 5190334 LKUO02000004.1 : . «
LKUO02000005.1 0 16581 LKUO02000005.1 gng string chrom;  "Reference.... yourCytoBandldeo.
LKUO02000006.1 0 25283 LKUO02000006.1 gneg uint chromStart; "Start... bed text file into a
uint chromEnd; "End...” bi ind d
string name; "Name of item" Inary 'r_] exe
string gieStain; "Giemsa stain..”. version:
) yourCytoBandldeo.

bigBed



Build the hub.txt

bigDataUrl http://location of/yourCytoBandIdeo.bigBed

twoBitPath http://yourGenome/plat.2bit
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Build the hub.txt

hub ---
useOneFile on

shortLabel --- . . .
longLabel ---- Rest is information you input

email ----

The hub stanza sets useOneFile on,

genome ----
description ---
twoBitPath plat.2bit
organism ---
defaultPos ----
scientificName ---

track cytoBandideo

longLabel Chromosome ideogram with cytogenetic bands
shortLabel cytoBandldeo

bigDataUrl cytoBandldeo.bigBed

type bigBed



Build the hub.txt

genome ---- The genome stanza shares where to find the
:;chi'::::;olat_Zbit 2bit (and information about the your genome)
organism ---

defaultPos ---- The defaultPos must have coordinates that

scientificName --- exist in your genome.

track cytoBandldeo

longLabel Chromosome ideogram with cytogenetic bands
shortLabel cytoBandldeo

bigDataUrl cytoBandldeo.bigBed

type bigBed



Build the hub.txt

track cytoBandideo The cytoBandldeo track stanza is

longLabel Chromosome ideogram with cytogenetic bands| unique it expects a certain kind of data
shortLabel cytoBandldeo

bigDataUrl cytoBandldeo.bigBed to build the navigation bar.
type bigBed



Adding Blat Servers

You can edit the genomes stanza to include blat servers

genome ----
description ---

twoBitPath plat.2bit

organism --- The genome stanza can inform the
defaultPos ---- . .
browser where to find blatServers if they are

scientificName ---

transBlat hgwdev.gi.ucsc.edu 166666 running (or define the blue bar groups)
blat hgwdev.gi.ucsc.edu 166669

gfServer start localhost 166666 -trans -mask plat.2bit &
gfServer start localhost 166669 -stepSize=5 plat.2bit &



Adding Blat Servers

BLAT search sequence or amino-acid matched

BLAT Search Genome

B wngerome B BaTsouess 3 outrrscore B moarie 3
TACGTCTGACCGCAC TTTAGTTAGATACCATCOCCAAGETQACT TTTTTT

TITTTACCAAMAGATCAAGOCOGA TGAMMASAMGCCTITIGTTAATOCALT
TITCTTCATCCAG

Scale 18 bases| | daph
scaffold_25: | 1,0875,658| 1,0873,655| 1,8758,668| 1,875,665| 1,875,678| 1,878,675| 1,8758,650|
——— TTGATCTTCCCACCGATACG GT G GTAAARAAAARAARAARAMRG

Your Sequence from Blat Search
voursec T

This track shows a match on the segquence ARRARARAR




Summary of Assembly Track Hubs

Remotely Hosted Data

Text files: hub.txt,
genomes.txt,

Binary indexed files:
twoBitPath,
bigDataUrl

=scaffole_1
GTTGTAAATACTCTATTCTACAATARMACCAA
TCATAGGTTGAATTGGCGTTGAAGT AAAACAAA,

»scaffole 2
ACTTATOACARALTATAAAAACTCCLATAGCAGACAAALD.
TCGTTCOTGOACGAAGCGACCAARALTGAGCACAAGATY

*»scaffola )
CATAAATTCATARATCAATTCATCARCAATAATTY
TACGAAAATTTCCCACCAACTTTCARLTTCCTAY

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

Visualizable at UCSC
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