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UCSC Genome Browser
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® Browser is hosted by UCSC — no installation required
e Assembly Hubs can be locally generated and hosted
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Prerequisites

Unix-System

® MakeHub from https://github.com/Gaius—Augustus/MakeHub
Obtain with

git clone https://github.com/Gaius-Augustus/MakeHub.git
e Python 3.5 including biopython & numpy
e SAMtools
e optional: bam2wig from AUGUSTUS
e UCSC tools:
bedToBigBed
genePredCheck
faToTwoBit
gtfToGenePred
hgGcPercent
ixIxx
twoBitInfo
wigToBigWig
genePredToBed


https://github.com/Gaius-Augustus/MakeHub

MakeHub Workflow

Input files: genome.fa RNAseq.bam genes.gtf SNAP.gff3 GeMoMa.gff3 GLIMMER.gff3 MAKER.gff3 BRAKER-hints.gff
make_hub.py: + +
Separate contents Separate contents
faToTwoBit hgGcPercent  Extract repeats samtools sort p*q ”kq
}’_&\ Standardize format «— Genes Evidence Gene-like Segments
samtools index bam2wig L
twoBitinfo gzip *———— gtfToGenePred Convert to bed
P/,J genePredCheck hub/
chrom sizes » sort - genePredToBed hub.txt
; ~ \ / genomes. txt
aboutHub.txt
wigToBigWig M - hub/
bedToBigBed GeneRiedIchlaceneRred trackDb.txt
groups.txt
[track_descriptions].html
User action
Output: * Copy hub to Webserver
* Go to UCSC Genome Browser:
My Data -> Track Hubs
A -> MyHubs
genome.2bit cytoBandldeo.bb gcSBase.bw  softmasking.bb RNAseq.s.bam RNAseqbw genes.bb  evidencebb | * AddLinktohub.txt

Software: https://github.com/Gaius—Augustus/MakeHub


https://github.com/Gaius-Augustus/MakeHub

MakeHub: A Command Line Tool
Print Help: Print Usage Examples:
make_hub.py -h make_hub.py -p

Required Input Parameters:
make_hub.py —-e EMAIL
-1 SHORT_LABEL
-1 LONG_LABEL
-g GENOME

Example: Make Simple Hub

File Edit View Search Terminal Help

katharina@seamonster:~$ make_hub.py -1 hmil -L "Rodent tapeworm" -g da

ta/genome.fa -e katharina.hoff@uni-greifswald.de

Hub is ready, please copy to a web server, e.g.
"scp -r ./hmil user@server:/target/location"
Feed the link to hub.txt to UCSC genome browser:

My Data -> Track Hubs -> MyHubs

Hosted at:
http://augustus.uni-greifswald.de/bioinf/makehub/examples/
hmil/hub.txt


http://augustus.uni-greifswald.de/bioinf/makehub/examples/hmi1/hub.txt
http://augustus.uni-greifswald.de/bioinf/makehub/examples/hmi1/hub.txt

MakeHub: A Command Line Tool

Example: Make Simple Hub

katharina@seamonster: ~

-g da

kathaJriha@seamonster:'vS make_hub.py -1 hmil -L "Rodent tapeworm

ta/genome.fa -e katharina.hoff@uni-greifswald.de

Resulting Simple Hub

(2) Genomes Genome Browser Tools Mirrors Downloads My Data View Help About Us

UCSC Genome Browser on Rodent tapeworm [automatically generated assembly hub] Assen
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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.
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Tracks with lots of items will automatically be displayed in more compact modes.
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MakeHub: A Command Line Tool

Options for RNA-Seq Parallelization option:
-b BAM [BAM ...] — wiggletrack -c CORES
-d — bam track
—-i HINTS — (RNA-Seq) hints

Gene annotation input options:
-X BRAKER_OUT_DIR — all BRAKER gene prediction & hints tracks

-M MAKER_GFF — all MAKER gene predicton & hints tracks
-E GEMOMA_FILTERED_PREDICTIONS -w AUG_AB_INITIO

-m GENEMARK -y AUG_AB_INITIO_UTR
-I GLIMMER_GFF -x AUG_HINTS

—-S SNAP_GFF -z AUG_HINTS_UTR

Options to make hub prettier:
-N LATIN_NAME
-V ASSEMBLY_VERSION



MakeHub: A Command Line Tool

Example: Make Hub with Many Annotation Tracks

Katharina@seamonster: ~/git/MakeHub
Terminal Tabs Help

kathar1na@seamonster ~/glt/MakeHub$ make_hub. py -1 hmi4 -L "Rodent tap
eworm" -g data/genome.fa -e katharina.hoff@uni-greifswald.de -a data/a
nnot.gtf -b data/rnaseq.bam -d -X data -M data/maker.gff -E data/gemom
a.gff -I data/glimmer.gff -S data/snap.gff -N "Hymenolepsis microstoma
" -V GCA_000469805.2

Hub is ready, please copy to a web server, e.g.

"scp -r ./hmi4 user@server:/target/location"

Feed the link to hub.txt to UCSC genome browser:
My Data -> Track Hubs -> MyHubs

® 9 gene prediction tracks
® 11 evidence tracks

® Hosted at:
http://augustus.uni-greifswald.de/bioinf/makehub/examples/
hmid/hub.txt


http://augustus.uni-greifswald.de/bioinf/makehub/examples/hmi4/hub.txt
http://augustus.uni-greifswald.de/bioinf/makehub/examples/hmi4/hub.txt

MakeHub: A Command Line Tool

Example: Make Hub with Many Annotation Tracks

© calus-Augustus/maker x | G NewTab x | B augustus.unigreifswald x B Rodenttapewormhub_2 x | +
€ 5 C & hups/genomesesceducs —hub_2052277_bmidslastvirtodeType-defa VodeExtrastte=avitModeType=defaultavirtMode=08 ion=8positon=LN902858_1%3 « &
- Tracks with fots of items will automatically be displayed In more compact modes.
[ - | Evidence generated by MAKER
augustus augustus_masked blastx est_gff:cufflinks genemark  model_gff:augustus
hide v hide v hide v hide v hide v hide v
protein2genome repeatmasker
hide v hide v

] Hints

b2h_intron_hints_1 RNASeq_1

hide v dense v
- | Repeats
Repeats
dense v
- | Gene Predictions
Annot AUG_ab_initio_no_utr AUG_hints_no_utr GeMoMa Genemark  GlimmerHMM
dense v dense v dense v dense v dense v dense v
maker SNAP Traingenes
hide v hide v hide v
- | Mapping and Sequencing
Base Position GC Percent Restr Enzymes Short Match
dense v dense v hide v hide v
O] other
RNASeq_1
dense v
refresh

genePredToBigG. show all
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© copy hub to a web server

® remember the hyperlink to hub . txt file on web server
® gotohttps://genome.ucsc.edu/

O click My Data

@ click Track Hubs

O click My Hubs

@ insert link to hub . txt

® click Add Hub

© ... browse happily ever after


https://genome.ucsc.edu/
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Track Data Hubs
Introduction

Track data hubs are collections of external tracks that can be imported into the UCSC Genome Browser. Hub tracks show up under
Pipeline blue label bar on the main browser page, as well as on the configure page. For more information, including where to host your track

_ User's Guide. To import a public hub click its “Connect” button below.

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

References
Public Hubs My Hubs Validate Hub
URL: fswald. i ] Add Hub
No Unlisted Track Hubs
Contact us to add a public hub

Insert link to your custom
Track Data Hub
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The international collaboration between the groups of Mark
Borodovsky and Mario Stanke, supported by US National
Institute of Health grant GM128145, gave rise to the
development of MakeHub.

MakeHub is Available for Download at
https://github.com/Gaius—-Augustus/MakeHub


https://github.com/Gaius-Augustus/MakeHub
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