Comparison of short read aligners with Galaxy
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Abstract

The emergence of Next generation sequencing (NGS) technology ensued
production of large-scale data in fast pace demanding increased storage resource
and computational power. The essential step in NGS analysis is read alighment or

Service over network

mapping with reference genome to determine the desired DNA sequence. The s

genetic difference between strains attained on mapping can also be used in — T

variant detection and annotation. It is difficult to determine the position of short \?" %\\wfr

reads by mapping, mostly in the case of repetitive regions. Many tools developed S Ap'f“',_':.'?mn .

for short read sequence alignment are available public and mostly command- f Q e E%f - m |
line. On the other hand end-users find it more convenient when the tools are | e '““<
with user-interface. Galaxy is an integrated frame, which can be used in resolving | = v
computational issues, by allowing the tools to be deployed in cloud called Galaxy % ra— E L a J
CloudMan. It also allows user to create a well-defined user-interface for | e e e
command-line tools in XML. In this work, we have deployed different mappers or [

aligners based on different algorithms in Galaxy CloudMan and compared them &: |~

for sensitivity and speed with allowed mismatch. XML Wrapper files are &
generated to create user-defined interface for the command-line mappers and Cloud Computing Source: Wikipedia
deployed in galaxy so that it can be utilized for constructing workflows. The

challenge is to select a mapping tool with fundamental priorities of speed, "
sensitivity and minimal memory usage. We made criteria for setting different NGS all aIyS 1S

parameters suitable for researchers’ project and evaluating the aligners using | aw— /| Galaxy
mapping speed, RAM occupancy, sensitivity and accuracy using short read o Vo _
simulators and some real data. P i g Galaxy provides a web based
o \ st 1 interface for deploying tools in
- ol A % cloud and also for analyzing
Par am et e I S S EI eCtl O I L\ - “ and manipulating NGS data
: E - “ E F G : ' J et Advantages
: = = o o o - o ¢ ST AT T * Provides computational and
w | Shr:f;f“fi Stein Genome Biology 2010 11:207 storage resources
; raennss g el e rent e Challenges * |ndependent queries on
| o + Big data size of NGS genomic data from different
AR ot A S I sequences sources (UCSC, Yeast mine
o e o o e ente  Extensive memory required o)
[ W| lE_EE;ZT?S‘!?i.‘EEL‘T?’E liL”r‘L‘:i'L?ii”d‘?EZZZTZZE] lﬁm | for data storage * (Can share history with other
e e * Servicing  of  certain Galaxy users.
m S ;ifi“gg R oues R softwares used in NGS °* Workflow, can be developed
Il e e analyses imposes additional in combination, refinement,
: ! R - cost calculation, extraction and
o | S e »  Moving data is non trivial visualization of queries
e TS SIS L Requires extensive  * Multiple analysis by Query
S i computing power for data intersection,  subtractions
I o oo oo oo management and analysis and proximity searches
16 oneOff —mp NXMN M INT [ | =] | e
T e T R T - == (Galaxy CloudMan

Analyze Data ki v v v v Using 5.1 MB

I a ead I I l a I n Tools # novoalign (V3.00.02 - Build Apr 1 2013 @ 09:45:36 - A short read alig History - O
leaus W INes Daseyu Uil a - # (C) 2008,2009,2010,2011 NovoCraft Technologies Sdn Bhd.

N UTIMID

user-defined length cutoff # License file not found. | | |
# Licensed for evaluation, educational, and not-for-profit use only. | ... . ..

|
LOCi 1 LOCi 2 LOCi 3 Alignment tools # novoalign -f /home/subazini/galaxy-dist/database/files/000/dataset 15 | 196:Novocrafton data 159: O/

e ———

. # Starting at Thu May 16 12:46:20 2013 1,000 lines
* Blatan alignmenttool, based on a| # Interpreting input files as Sanger FASTQ. format: tt, database: ?
fCax generatan oy entre Gename # Index Build Version: 3.0 None /home/subazini/galaxy-disttools
in memory # Hash length: 12 : -
> # Step size: 1 faligners_test/novocraftthgl8/hgl8.nix

* Bowtie is a short-read aligner @ro/1 TATTCTTCCGCATCCTTCATACTCCTGCCGGTCAG  EDCCCBAAAA@@e?> | 90 99 9 YES /omelsubazinilgalaxy
e . @rl/l TGATAGATCTCTTTTTTCGCGCCGACATCTACGCC EDCCCBAAAA@E@@?> | distdatabaselfiles/000/dataset_196.dat
read * BowtieZ is a short-read aligner @r2/1 CACGCCCTTTGTAAGTGGACATCACGCCCTGAGCG  EDCCCBAAAA@@@@?> | /homelsubazinilgalaxy-distidatabase
ar3/l CGATGCAGATGCGTACCACCTGGACCAGGCCTTTC ~ EDCCCBAAAAGR@@?> | ffiles/000/dataset 159.dat None

« Map with BWA

ard/1 TGACTTTGCTGGTGCCAGAAGTGGCGGCTGAAGTG  EDCCCBAAAAG@ER?> | [(3)
— - mameenr | 6 T e
- R : : r 2>
> 9 scorel 9 confidence 98% TS G RNt utEre GRTIOIE A 8r7/1 GTATCGCTGTTTTCCAGTTGTTCAAGATAAGAAAA EoccceAAAAggggb # novoalign (V3.00.02 - Build Apr 1
inmemory @rs/1 CCACGGTTGATGCTGGCATCGCTGATTGGTGCGTT EDCCCBAAAAGCEET" I c1 2000 2069, 2610. 2011 NovoCraft
e ed s ore A b e arg/1 GCGCCTTAATGCGCTACTCCACCAGCAATTACGTA  EDCCCBAAAAGRQQ?> S
bl @r10/1 CGCGGCAGCCTATGACGAATCCTACGCTGATACCC  EDCCCBAAAA@@@@?> | # License file not found.
— reference sequences @rll/l TTATGAATGTAAGCAGCACGTACACCGTTACGTTC EDCCCBAAAAG@@@?> | . . /o0
. e @rl2/1 TGCTCCGGCAGCGGCTGCTCCGGCGGCGCAACCGA  EDCCCBAAAAQR@@?> :
> } - score2 = confidence 78% Hovocraft maps query reads onto @rl3/1 CGCCGGGAGTCTGTTATTCGTCAGCTATGAAATCT ~ EDCCCBAAAAG@@@?> | # novoalign -f /home/subazini/galax
the reference sequences arla/l GTAATTTGAGTAATGCCCACCAGTTCCATCACGAT ~ EDCCCBAAAAGRR@?> |
@rls/1 ACGGATTGGCCAGGGTTTCAAAATCCTGCGCCCAC EDCCCBAAAAQ@@@@?> | ¥ Starting at Thu May 16 12:46:20 2€

» Pazer maps query reads onto the arl6/1

reference sequences @f‘17/l

— : . @rls/l
o » Stampyis a package for mapping

> } - score3 - confidence 100% ST ads Fiii aan

CTATTTCTTGTTGGAGCATGGTTATCCGCCGCAGG  EDCCCBAAAAG@R@?> |
TGTCGCCATCTTTAATGGCTGGCAGGTAATTTTGC ~ EDCCCBAAAAQ@R@?>
TCCGTAAATTCACCATGAAACTTGCCCGGATGCAG ~ EDCCCBAAAAQ@@@?> |
GCAAGACTTTGCAGTGTCATCAGCGGATCGGTCAG ~ EDCCCBAAAAGE@@?> | 191:SMALTondata3d: @ § X
TCTTTATTTTTCCCAGAGCCTAACGACTTGCCATG  EDCCCBAAAAG@@@?> | mapped reads

mLumoumogmmoumomouomouommouomouommomouommomouomouomomouomouommomomouommuommogmgouomomouoomoue o

sequencing machines onto a @r21/1 ATCGAGATATTTTATATACTGATTTTTTTATTATT EDCCCBAAAAG@RR?> | 51 oc 3 comments
reference genome @r22/1 ATGACTCGCTCAACGTTCTGCTCGTTGATCTCGCC ~ EDCCCBAAAA@@@@?> : |
@r23/1 ACTCAGTCTTGGGGGACTCAGCCCGGTAGAATACC  EDCCCBAAAA@@@@?> | format sam, database: hgl8
» SMALT maps query reads onto the @r24/1 TCAAAGAGTGCTTGTTCGATACCGAACTGAAAGCG EDCCCBAAAA@R@E@?> | SMALT (version: 0.7.3) SMALT run on
_ . _ _ . reference sequences @r2s/1 GCCCTGTGCCGCGCTGCCGGAACGTACCCATTCGG  EDCCCBAAAA@@@@?> | single-end data
Alignment with best score determines the quality of mapping. It er26/1 CGAGGAAGGACGTGGCGAGGGCTARATCAGCAAAT  EDCCCBAARAGRGE?> | (1(5) ) |2
GetData @r27/1 CCTGCCGTCGAAATTTGTTCGGAGATATCCGCCGC EDCCCBAAAAQRR@?> -
° ° ° ° ‘ ' ? ' |
depends on similarity of reads and number of alignments reported. ¢ SE e L ol >
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