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Introduction

The new lonPGM™ Personal Genome Machine made by lon Torrent a part of Life Technologies enables fast and inexpensive
next-generation sequencing using real-time measurement of hydrogen ions released during DNA replication. NextGENe now
includes a module specially designed for processing data from the PGM™. Data from amplicon or small genome sequencing
projects can be easily and rapidly analyzed using a point-and-click windows interface on a standard desktop computer. In most
cases it takes less than 3 minutes to go from raw data to a mutation report.

Procedure

Project setup is guided in a point-and-click interface
by NextGENe’s project wizard. The instrument MG || o

type and analysis options are first selected as seen e -

in figure 1. NextGENe’s Format Conversion Tool il . b AP o T _
is used to convert data from SFF or FASTQ format | e e

to FASTA format. Filtering and trimming based Foem e e =t = =
on quality scores is performed at the same time. b - -
Suggested settings are shown in figure 2, but due to = Figure 2
the rapidly improving quality of PGM™ sequence i
data, different quality settings may provide more 5 s
optimal results. Next, the data, reference, and output j

location are specified as seen in figure 3. Finally the | = | =1 = |Figurel
alignment options including mutation filter settings
are chosen as seen in figure 4.
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Multiple runs can be set up to run sequentially or they canbe setup i o e e e

and run one atatime. When the project has completed running itis |+ womi s w el v e e s s e
opened in the NextGENe viewer. The highly customizable mutation = St cw  cee mes @ o we son on om e
report lists all of the variants that passed the mutation filter. Multiple 255, 25 W5 2000 & & Gf = s e
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other reports are available for review, including an expression report T wmE B 7 W we pem M m owoa
to determine coverage levels for each amplicon whose locations can |7 =& = == e = = em m m ee
be specified with a BED file as seen in figure 5. et T e ——
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Figure 6 shows a 15 bp deletion detected in an i

amplicon resequencing project when aligning to r—+ﬁ
a fasta file.

Figure 7 show the alignment of bacterial genome S BB o Wi gl il S W0, Woaro O W ees |
data using annotated gbk files as the reference,
which allows annotation to be shown in the
viewer. A synonymous mutation in the gadB gene
is visible, highlighted in blue. Consensus and
reference nucleotide and amino acid sequences are Bl
shown, as are gene (blue arrow) and coding se- o e nE R e
quence (gold arrow) locations. The gray shading | Witian b R
indicates depth of coverage. Figure 8 shows the '
distribution report of the aligned reads- an even

distribution of reads in the forward and reverse [ L L
direction is good for more accurate mutation | !
calling. The reads average over 125 bp in length. M= — d *;m

Figure 9 shows two point mutations- one i ke ! == "
homozygous and one heterozygous- detected in TS ENTTTRE R R s TN ANRRLERET
another amplicon resequencing project. diiiiiiiie bi t 1= “I

Discussion : il : Figure 8
NextGENe uses a specialized hash alignment ; o 1311 :

method for processing lonTorrent data in order to
account for its unique error profile. Additionally,
small deletions in homopolymer regions are SR e FRC R N R E R | — o —

assumed to be errors and are highlighted in the i + . e b [l EE R EE=
viewer but not included in the mutation report. This : R R T L
option (“Delete 1bp Indels™) can be disabled within
the alignment settings. L e

Figure 6

The mutation filter settings should be adjusted
based on the expected depth of coverage and
frequency of mutations in order to optimize
specificity and sensitivity. The minimum matching
percentage can also be adjusted to match more total

reads or to match only the reads that have few errors. I B Figure 9

NextGENe provides a proprietary mutation confidence score for every called mutation. The maximum score is related to the
coverage (8*log10(coverage)) and several penalty scores lower this score from that maximum. It may be convenient to

disable the “Read Balance” and “Alelle Balance” penalty scores within the mutation report settings if the data is not expected to
be directionally balanced.
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