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Welcome to IIGB's Galaxy Server!

Overview

Galaxy is an open, highly customizable, web-based platform for the analysis of next generation sequence data and many
other biological data types. It enables users to run computationally demanding next generation sequencing analysis tasks on
powerful server hardware from a graphical web browser-based user interface rather than the Linux command-line. A subset
of of application supported by Galaxy is given in the left pane. Much more detailed descriptions of Galaxy's basic
functionalities including user tutorials are available here.

Why Local Galaxy Service?

There are many advantages of using a local Galaxy server here at UCR rather than public test instances of Galaxy available
on the internet. The most important are: (1) shorter waiting queues for analysis tasks; (2) elimination of time consuming
uploads of large data sets; (3) support for analyzing much larger data sets than this is possible on public services; (4) the
ability to customize software tools and database collections.

How to Gain Access?

This instance of Galaxy runs on lIGB's high performance compute (HPC) infrastructure, called Biocluster. As such its usage is
covered by the annual registration fee for this infrastructure (see here for details). Users with an active Biocluster account
can access this Galaxy service using their existing user name and password without any extra cost. New account requests
for this service can be sent to support@biocluster.ucr.edu.

Additional Databases and Sofware Tools
Support requests for including additional reference genomes and software toals on lIGB's Galaxy server can be sent to

support@biocluster.ucr.edu

Workshops on Galaxy
Past and future UCR workshop events on using Galaxy are listed here. The user manual from previous workshops can be
accessed here.

Enter lIGB's Galaxy Service
To enter this service, click here.
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SNPSedAnalysis dataset

Data source: SRR038850 sample from from experiment
published by Kaufman et al (2012, GSE20176)

FastgFile
http://biocluster.ucr.edu/~nkatiyar/Galaxy workshop/Snpseq/SRR038850.fastq

TAIR10 Genome:

http://biocluster.ucr.edu/~nkatiyar/Galaxy workshop/Snpseqg/tairlOchr.fasta

http:// www.ncbi.nlm.nih.gov/geo/query/acc.cgi?aaGSE20176


http://biocluster.ucr.edu/~nkatiyar/Galaxy_workshop/Snpseq/SRR038850.fastq
http://biocluster.ucr.edu/~nkatiyar/Galaxy_workshop/Snpseq/tair10chr.fasta
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Upload data
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following list of URLs in URL/Text box

http://biocluster.ucr.edu/~nkatiyar/Galaxy workshop/Snpseq/SRR038850.fastq
http://biocluster.ucr.edu/~nkatiyar/Galaxy workshop/Snpseq/tairlOchr.fasta

Tools

search tools [x] T

Get Data
Upload File from your computer

UCSC Main table browser

UCSC Test table browser

UCSC Archaea table browser

BX table browser

EBI SRA ENA 5RA

Get Microbial Data

BioMart Central server

BioMart Test server

CBI Rice Mart rice mart

GrameneMart Central server

modENCODE fly server

Flymine server

Flymine test server

modENCODE modMine server

MouseMine server

Ratmine server

YeastMine server

metabolicMine server

modENCODE worm server

WormBase server

Wormbase test server

EuPathDE server "
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Hist [ - ]
Upload File (version 1.1.3) —

Unnamed history

File Format: ;
0 bytes & =]
Auto-detect v
© vour history is

empty. Click 'Get

Which format? See help below

Data’ on the left
) No file selected. pane o start

TIP: Due to browser limitations, uploading files larger than 2GE is guaranteed to fail. To upload large files, use the URL
method (below) or FTP {if enabled by the site administrator}.

URL/Text:

http://biocluster.ucr.edu/~rsun /workshop
JGalaxy/Snpseq/SRRO38850.fastg
http://biocluster.ucr.edu/~rsun/workshop
/Galaxy/Snpseq /tairl0chr.fasta

A
Here you may specify a list of URLs (one per line) or paste the contents of a file.
Files uploaded via FTP:
File Size Date

Your FTP upload directory contains no files.

This Galaxy server allows you to upload files via FTP. To upload some files, log in to the FTP server at
galaxy.bioinfo.ucr.edu using your Galaxy credentials (email address and password).

Convert spaces to tabs:
[ Yes
Use this option if you are entering intervals by hand.

Genome:

unspecified (7} v

Auto-detect

The system will attempt to detect Axt, Fasta, Fastgsolexa, Gff, Gff3, Html, Lav, Maf, Tabular, Wiggle, Bed and Interval (Bed
with headers) formats. If your file is not detected properly as one of the known formats, it most likely means that it has .
some format problems (e.g., different number of columns on different rows). You can still coerce the system to set your b
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ConvertFastdfile to sangelsequences

Select NGS: QC and manipulation &adtggroomer

The FASTQ Groomer tool is used to verify and convert between the known FASTQ
variants.

After grooming, the user is presented with a valid FASTQ format that is accepted by
downstream analysis tools.

Tools

Get Genomic Scores

Operate on Genomic Intervals

Statistics

Wavelet Analysis

Graph/Display Data

Regional Variation

Multiple regression

Multivariate Analysis

Evolution

Motif Tools
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FASTA manipulation

NGS: OC and manipulation
FASTQC: FASTQ/SAM/BAM

FastQC:Read QC reports using
FastQC

ILLUMINA FASTQ

FASTQ Groomer convert
between various FASTQ quality
formats

EASTO splitter on joined paired
end reads

= FASTQ joiner on paired end
reads

FASTQ Summary Statistics by
column

ROCHE-454 DATA

Build base guality distribution

Select high guality segments

Combine FASTA and QUAL into

¥

FASTQ Groomer (version 1.0.4)

File to groom:
|

a |

1: http://biocluster.ucr.edu/~nkatiyar/Galaxy_workshop/Snpseq/SRRO38850.fastg »

Input FASTQ quality scores type:
| A |

Sanger -
| e —

Advanced Options:
|

Hide Advanced Options 5 |

What it does
This tool offers several conversions options relating to the FASTQ format.

When using Basic options, the output will be sanger formatted or cssanger formatted (when the input is Color Space
Sanger).

When converting, if a quality score falls outside of the target score range, it will be coerced to the closest available
value (i.e. the minimum or maximum).

When converting between Solexa and the other formats, quality scores are mapped between Solexa and PHRED
scales using the equations found in Cock PJ, Fields CJ, Goto N, Heuer ML, Rice PM. The Sanger FASTQ file format for
sequences with guality scores, and the Solexa/lllumina FASTQ variants. Nucleic Acids Res. 2009 Dec 16.

When converting between color space (csSanger) and base/sequence space (Sanger, lllumina, Solexa) formats,
adapter bases are lost or gained; if gained, the base 'G' is used as the adapter. You cannot convert a color space
read to base space if there is no adapter present in the color space sequence. Any masked or ambiguous
nucleotides in base space will be converted to 'N's when determining color space encoding.

Quality Score Comparison
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33 59 64 73 104 126

History - o

Unnamed history
66.8 MB &

s @ R
http:/ /biocluster.ucr.edu
/~nkatiyarGalaxy workshop
/Snpseq/tairlOchr.fasta

1 @ R
http:/ /biocluster.ucr.edu
/~nkatiyar

/Galaxy workshop /Snpseq
/SRRO38850.fastg




Features available in history panel

A View, Edit, Delete file
A Size of the file
A Save the file

A Repeat the analysis

1: http://biocluster.ucredu @ § 2

[ ~nkatiyar/Galaxy workshop

/Snpseq/SRR038850.fastg

66.8 MB
format: fastg, database: ?

uploaded fastq file
H ) &

@SRR038850.12 HWI-EAS038:3:1:2:1948 le

CAAGCATCTTTTTTGAATTTCCCATTTATCCGTTTA
+5RR038850.12 HWI-EAS@38:3:1:2:1948 le
@7@<@7@BBAAB@>>===7@AB?7=<:6>@A@: 7:6




FASTQ Summary Statistics

A To understand the quality properties of the reads, one can run the FASTQ
Summary Statistics tool from NGS: QC and manipulation.

FASTQ Summary Statistics by

column

ROCHE-454 DATA

Build base guality distribution

T_Count = Count of 'T' nucleotides found in this column.

N_Count = Count of 'N' nucleotides found in this column.

Other_Nucs = Comma separated list of other nucleotides found in this column.
Other_Count = Comma separated count of other nucleotides found in this column.
For example:

Tools o . M History [ -
FASTQ Summary Statistics (version 1.0.0) |
Operate on Genomic Intervals ' unnamed history
Statistics FASTQ File: | EAPNT %
Wavelet Analysis | 3: FASTQ Groomer on data 1 | 5 ] : =
Graph/Display Data || 3:FASTQ Groomer on data 1 ® { &
Regional Variation M Execute I
Multiple rearession | - !| 2: hitp:/ /biocluster.ucredu @ {§ 3%
Multiple regression -
| || [=nkativarGalaxy workshop/Snpseq
Multivariate Analysis || [tairlOchr.fasta
. | This tool creates summary statistics on a FASTQ file.
Evolution | |
Motif Tools | © 1IP: This statistics report can be used as input for the Boxplot tools. | 1: http:/ /bioclusterucredu @ § 3%
- X | || /~nkatiyar/Galaxy workshop
Multiple Alignments | || /Snpseq/SRRO38850.fastg
Metagenomic analyses || The output file will contain the following fields: |
q 5 |
FASTA manipulation 'l column = column number (1 to 36 for a 36-cycles read Solexa file) |
NGS: OC and manipulation | count = number of bases found in this column. |
FASTQC: FASTQ/SAM/BAM min = Lowest quality score value found in this column. |
max = Highest quality score value found in this column. |
= FastQC:Read QC reports using sum = Sum of guality score values for this column. |
FastQC mean = Mean quality score value for this column. |
; Q1 = 1st quartile quality score. |
(LI LR, med = Median quality score. |
= FASTQ Groomer convert Q3 = 3rd quartile guality score. |
between various FASTQ quality IQR = Inter-Quartile range (Q3-Q1). |
formats IW = 'Left-Whisker' value (for boxplotting). |
) o _ W = 'Right-Whisker' value (for boxplotting). |
= FASTQ splitter on joined paired outliers = Scores falling beyond the left and right whiskers (comma separated list). |
end reads A_Count = Count of "A’ nucleotides found in this column. |
O [T G ol it C_Count = Count of .C. nucleot!des found in thl_s column. |
RS G_Count = Count of 'G' nucleotides found in this column. |
N

#column count min max sum mean 01 med Q3 IQR 1W rwW outliers A _Count C_Count
= Select high guality segments 1 14336356 2 33 450600675  31.4306281875  32.0 33.0 33.0 1.0 31 33 2
2 14336356 2 34 441135033 30.7703737965  30.0 33.0 33.0 3.0 26 34 Z
= Combine FASTA and QUAL into a| 3 14336356 2 34 433659182  30.2489127642  29.0 32.0 33.0 4.0 23 34 2
FASTQ v| 4 14336356 2 34 433635331  30.2472490917  29.0 32.0 33.0 4.0 23 34 z*
< 5 14336356 2 34 432498583  30.167957813 29.0 32.0 33.0 4.0 23 34 27 >
— 4.




FASTQ Quality control

To understand the quality properties of the reads, one can also run the

FASTQC: Read QC reports from NGS: QC and manipulation.

Analyze Data
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Regional Variation

Multiple regression

Multivariate Analysis

Evolution

Motif Tools
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FASTA manipulation

NGS: OC and manipulation
FASTQC: FASTQ/SAM/BAM

= FastQC:Read QC reports using
FastQC

ILLUMINA FASTQ

= FASTO Groomer convert
between various FASTQ quality
formats

m FASTQ splitter on joined paired
end reads

m FASTQ joiner on paired end
reads

= FASTO Summary Statistics by
column

ROCHE-454 DATA
= Build base guality distribution

= Select high guality segments

= Combine FASTA and QUAL into
FASTQ

'

<

FastQC:Read QC (version 0.51)

Short read data from your current history:
| 3: FASTQ Groomer on data 1 [

am

Title for the output file - to remind you what the job was for:
| FastQC |
Letters and numbers only please - other characters will be removed

Contaminant list:

| Selection is Optional b ]

tab delimited file with 2 columns: name and sequence. For example: [llumina Small RNA
RT Primer CAAGCACAACACGGCATACGCA

O rurpose

FastQC aims to provide a simple way to do some quality control checks on raw sequence
data coming from high throughput sequencing pipelines. It provides a modular set of
analyses which you can use to give a quick impression of whether your data has any
problems of which you should be aware before doing any further analysis.

The main functions of FastQC are:

Import of data from BAM, SAM or FastQ files (any variant)

Providing a quick overview to tell you in which areas there may be problems
Summary graphs and tables to quickly assess your data

Export of results to an HTML based permanent report

Offline operation to allow automated generation of reports without running the
interactive application

History - O

Unnamed history
133.7 ME A

4: FASTO Summary @ {8

Statistics on data 3

3: FASTOQ Groomer on data 1 ® {/ 3%

2: http:/ (biocluster.ucredu @® { 3
[~nkativarGalaxy workshop/Snpseq
[tairlOchr.fasta

1: http:/ /biocluster.ucredu ® § 3%

[~nkatiyar/Galaxy workshop
/Snpseq/SRRO38850.fastq

O raswac

This is a Galaxy wrapper. It merely exposes the external package FastQC which is
documented at FastQC Kindly acknowledge it as well as this tool if you use it. FastQC
incorporates the Picard-tools libraries for sam/bam processing.

The contaminants file parameter was borrowed from the independently developed
fastgowrapper contributed to the Galaxy Community Tool Shed by J. Johnson.

—




Quality control output




