
UCSC Browser Assembly Hubs
To Visualize and Analyze New Genomes



Text file: hub.txt
Binary indexed files: 
twoBitPath, 
bigDataUrl

Remotely Hosted Data        Visualizable at UCSC

Assembly Track Hub Summary:



Examples of Hubs and Resources

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

https://github.com/Gaius-Augustus/MakeHub
MakeHub python tool automatically makes a hub

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

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

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



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

Public Track Hubs
     UCSC Public Hubs     moderated collection of track hubs

Search term



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

Public Track Hubs
     UCSC Public Hubs     moderated collection of track hubs

Search term



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

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

hub_



Building an Assembly Hub for Platypus



Building an Assembly Hub for Platypus



Building 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

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



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

a1.p.v1/GCA_004115215.1_mOrnAna1.p.v1_genomic.fna.gz

Unzip the fasta file:

    gzip -d GCA_004115215.1_mOrnAna1.p.v1_genomic.fna.gz

:



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

Build the 2bit for Platypus
Obtain utilities from the UCSC Genome Browser



Build the 2bit for Platypus
Obtain utilities from the UCSC Genome Browser

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



Build the 2bit for Platypus
Obtain utilities from the UCSC Genome Browser

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



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



faToTwoBit GCA_004115215.1_mOrnAna1.p.v1_genomic.fna.gz      
plat.2bit

The resulting binary file 
plat.2bit will be referenced 

in twoBitPath in the 
genomes.txt file  

Build the 2bit for Platypus
Use faToTwoBit:



Build a Cytoband Track from the Platypus 2bit

LKUO02000001.1 12661638
LKUO02000002.1 16711
LKUO02000003.1 11978
LKUO02000004.1 5190334
LKUO02000005.1 16581
LKUO02000006.1 25283
LKUO02000007.1 27846
LKUO02000008.1 17515
LKUO02000009.1 19313
LKUO02000010.1 273978

twoBitInfo plat.2bit plat.chrom.sizes

Extract the size of the chromosomes in Platypus for building indexes



Build a Cytoband Track from the Platypus 2bit

cat plat.chrom.sizes |  awk  '{print $1,0,$2,$1,"gneg"}' > 
yourCytoBandIdeo.bed

LKUO02000001.1 12661638
LKUO02000002.1 16711
LKUO02000003.1 11978
LKUO02000004.1 5190334
LKUO02000005.1 16581
LKUO02000006.1 25283
LKUO02000007.1 27846
LKUO02000008.1 17515
LKUO02000009.1 19313
LKUO02000010.1 273978

LKUO02000001.1 0 12661638 LKUO02000001.1 gneg
LKUO02000002.1 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
LKUO02000006.1 0 25283 LKUO02000006.1 gneg

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



Build a Cytoband Track from the Platypus 2bit

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

LKUO02000001.1 0 12661638 LKUO02000001.1 gneg
LKUO02000002.1 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
LKUO02000006.1 0 25283 LKUO02000006.1 gneg

table cytoBandIdeo
"cytoBandIdeo describes…."
    (
    string chrom;      "Reference…. “
    uint   chromStart; "Start…”
    uint   chromEnd;   "End…”
    string name;       "Name of item"
    string   gieStain; "Giemsa stain..”.
    )

 Turned 
yourCytoBandIdeo.

bed text file into a 
binary indexed 

version: 
yourCytoBandIdeo.

bigBed

Use bedToBigBed to wrap text data into a binary indexed version



bigDataUrl http://location_of/yourCytoBandIdeo.bigBed

twoBitPath   http://yourGenome/plat.2bit

Build the hub.txt



hub ---
useOneFile on
shortLabel ---
longLabel ----
email ----

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

track cytoBandIdeo
longLabel Chromosome ideogram with cytogenetic bands
shortLabel cytoBandIdeo
bigDataUrl cytoBandIdeo.bigBed
type bigBed

The hub stanza sets useOneFile on, 

Rest is information you input

Build the hub.txt



The genome stanza shares where to find the 
2bit (and information about the your genome)

The defaultPos must have coordinates that 
exist in your genome.

hub ---
useOneFile on
shortLabel ---
longLabel ----
email ----

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

track cytoBandIdeo
longLabel Chromosome ideogram with cytogenetic bands
shortLabel cytoBandIdeo
bigDataUrl cytoBandIdeo.bigBed
type bigBed

Build the hub.txt



The cytoBandIdeo track stanza is 
unique it expects a certain kind of data 

to build the navigation bar.  

Build the hub.txt
hub ---
useOneFile on
shortLabel ---
longLabel ----
email ----

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

track cytoBandIdeo
longLabel Chromosome ideogram with cytogenetic bands
shortLabel cytoBandIdeo
bigDataUrl cytoBandIdeo.bigBed
type bigBed



You can edit the genomes stanza to include blat servers

Adding Blat Servers

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

     The genome stanza can inform the 
browser where to find blatServers if they are 
running (or define the blue bar groups) 

genome ----
description ---
twoBitPath plat.2bit
organism ---
defaultPos ----
scientificName ---
transBlat hgwdev.gi.ucsc.edu 166666
blat hgwdev.gi.ucsc.edu 166669



Adding Blat Servers
● BLAT search sequence or amino-acid matched 



Text files: hub.txt, 
genomes.txt, 
trackDb.txt

Binary indexed files: 
twoBitPath, 
bigDataUrl

Remotely Hosted Data        Visualizable at UCSC

Summary of Assembly Track Hubs



Thank You!

SLIDES: bit.ly/PAG_UCSC


