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DATA  ANALYSIS  METHODOLOGY
Supported sequencing technologies
The widest coverage we have for Roche 454-based data. For that we developed a highly specialized software (Martin Mokrejs, unpublished). It is a complex wrapper and filter around NCBI legacy BLAST and EMBOSS water. Other, more short-read oriented tools did not work well in. It is using biopython, uses numpy and matplotlib most of the processing and figure rendering.

Using the above mentioned software we can also analyze IonTorrentPGM data. For Illumina we use third-party tools supplied with our collection of queries for relevant adapters and indexes.

Every technology is described separately on the following pages.

References
The tool developed in house for detection and removal of the many Roche 454 MID+adapters and associated s has not been published yet. Incidentally, it works without problems on at least some IonTorrentPGM-based datasets as the laboratory protocols are similar to those from 454. It is using a unique database of queries manually reconstructed from analysis of over 1500 pyrosequenced datasets downloaded from NCBI SRA database.

Roche 454-based data
The analysis constitutes of several steps aiming to discover:

· the type of sequencing key

· type of Multiples Identifiers (MIDs) used to tag different samples subject to sequencing. Once they are found, their listing is used to generate future dynamic queries.

· type of adapters appearing on the left (upstream- or 5'-end) end of the sequencing read

· type of adapters appearing on the right (downstream- or 3'-end) end of the sequencing read

· all the above sum into detection of known experimental setup (amplicon, shotgun, transcriptome) but reflecting MID tags and their localization/orientation. Even mixes of samples prepared via different protocol sequenced within physically same sequencing region, some funny, likely mis-caried experimental designs)

Based on the acquired information our software pipeline generates a set of query files. The dynamically generated queries cover in great detail various sequencing errors in anticipated adapters, MIDs but also the queries include known artefacts like adapter concatemers, partial products, technological artefacts and a number of their combinations (hence the need for dynamically generated queries). The queries are aligned to flows before trim point is recorded or applied. This results in more exact removal of offending sequences. For an extra price, an additional step can be taken to adjust quality-based trimpoints, resulting in significant portion of sequence being rescued from the deemed low-qual region.
Unique features
· use of dynamically generated queries to gain better sensitivity and selectivity

· detection and removal of MID (Multiplex IDentifier) tags from both ends (Roche software still cannot do that)

· ability to process data from same physical region where samples processed via different lab protocol were mixed together

· ability to process datasets with chained Roche adapters, even those spaced via MID tags

· definitive coverage of all kinds of 3rd-party adapters

· unique collection of artefacts and chimeras distilled from over 1500 world-wide datasets

· aligned regions are enlarged to align to underlying flows

· edited SFF and FASTQ and FASTA+QUAL files as output

· special code to detect polyA-tails of transcripts and removing errors from their sequence

· ability to rescue unused sequence from raw reads

· superior CSV and PNG report files/charts

· determine your sequencing overhead

· learn how many nucleotides were wasted in sequencing adapters/artifacts introduced by


your molecular-biology protocol

· learn how much sequence is sacrificed in unused portions of your reads (your room to


improve)

· learn your effective sample insert size distribution and compare it to e.g. Agilent


Bioanalyzer trace recordings

· beautiful figures in PNG format for advanced experimental interpretation and


troubleshooting
The cleanup results in improved assemblies (less chimeras, less but larger both contigs and scaffolds) and also in some cases in much faster assembly times. The extra-paid result files allow scientists to evaluate sample preparation quality, sequencing quality and importantly, provide basis for successful troubleshooting.
More verbose information about the solution are at http://www.bioinformatics.cz/services/data-analyses.
Output files

There are several output files created by our  software.

Plaintext files in CSV file format summarizing quality of the whole dataset in terms of raw read lengths, trimmed read lengths according to various approaches, amount of sequencing capacity wasted in sequencing the MIDs, adapters and all kinds of artefacts.

Several graphical files in PNG file format are provided characterizing the dataset.

Corrected input datafiles are provided:

· SFF files are provided with annotated adapters using adapter trim points

· FASTQ/FASTA/QUAL files are trimmed away of the MIDs/adapters/artefacts while remaining low-qual sequence is retained if possible. Poly-A tails are treated in a special way (read below).

Homopolymeric stretches corresponding to polyA-tails of mRNA have corrected sequence into clean homopolymer (polyT or polyA, respectively while the corresponding base quality values are left untouched). This enables very easy assembly of the reads and prevents assembly chimeras appearing if one removed the polyA/T-tails prior to assembly.

Users interested in troubleshooting of their data and especially sequencing providers interested in quality control of their sequencing results, could receive far more graphical figures for example showing perfomance of the sequencing instrument, quality of library preparation, detailed ratios of adapters present in the sequnce data, ... and additional CSV files. This is subject to a special NDA agreement.

Example results
Examples of the cleaned datasets are accessible at http://www.bioinformatics.cz/software/example_results.

IonTorrent-based data
The analysis is similar to Roche 454 but we do not support IonTorrent sample barcodes. We also do not support IonProton datasets (640 flows). What we do support are data prepared using e.g. Ion Torrent fragment library kit  III, Ion Xpress Plus Fragment Library Kit (200 bp), or their compatible followers. The SFF files we tested successfully had 260 or 520 flows.

Please refer to on-line information about IonTorrent analyses at Bioinformatics.cz, also for example datasets processed successfully.

Illumina data
We can clean your Illumina-based data or even just verify whether they have been cleaned properly by somebody else. It happens that some adapters remain in the data untrimmed but also, that partial adapter sequences remain in the data. That is of course very bad and also very difficult to correct. It is better to start the cleanup with the original input datafiles because it is just easier to find longer sequences than short remainders.

We use Trimmomatic with our own collection of adapters and barcodes. However, Trimmomatic does not remove all adapters so we undertake additional steps to remove them. We can allso digitally normalize the cleaned data.

Please refer to on-line information about Illumina analyses at Bioinformatics.cz.
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