
Introduction
Many different tools have been developed to perform 
sequence alignment, a central part of NGS data analysis. 
Choosing the right tool with the right parameters for a given 
dataset is a difficult task. Often different aligners perform 
better than others on parts of the same dataset, making it 
hard to choose the right tool and configuration.
We propose a new approach called meta-alignment, which 
combines the output of multiple sequence aligners to build 
the best possible alignment. Based on a score matrix, the 
best possible alignment for every aligned sequence is 
chosen among the different aligners.
Our approach has been tested on multiple simulated 
datasets, comparing the results of multiple sequence 
aligners with the results of meta-alignment which combines 
their individual results.
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Meta-alignment: Combining multiple sequence aligners to improve alignment quality

Methods
In our test setup, we used combined the output of 3 
different aligners to create a combined alignment. We used 
BWA-MEM 0.7.12-r1039, Bowtie 2.2.6 and CUSHAW2 2.4.3.
The initial step of the meta-alignment, as shown in Figure 
1, is the sorting of the alignment files by name. This allows 
for an efficient merging of the alignment files in the next 
step. During this step, the score for every alignment of a 
particular sequence is calculated based on a score matrix, 
and the best scoring alignment is saved. Depending on the 
user configuration, one or more aligners need to agree on 
the best alignment for it to be choosen. This allows us to 
either increase the coverage of the resulting alignment, or 
increase the amount of wrongly aligned reads.
The currently biggest limitation is the restriction to single 
end sequencing files. Paired end sequences will be 
supported at a later date.

Figure 1: Meta aligner architecture, using 3 external aligners

Results
To test effect of meta-alignment on the alignment quality, 
we used two simulated datasets. The first one consisting of 
11 datasets with increasing error rates (0-20%) with an 
increasing amount of indels (0-50%). We compare the 
alignment rate and the precision of all 3 aligners as well as 
3 meta-alignment configurations (Meta 1 = best alignment, 
Meta 2 = 2 aligners agree, Meta 3 = all aligners agree).

Conclusion
We can observe promising results using our method, 
especially on datasets with high error rates. The ability for 
the user to choose between the quality of the alignment 
and the coverage is also interesting depending on the use-
case.
Future works will concentrate on the following aspects of 
this new method:
   The ability to use paired end data
   Improved variant calling by using realignment

The meta alignment tool has been integrated into GNATY, a 
collection of NGS data analysis tools based on 
GensearchNGS. It is available for free for non-commercial 
usage at: http://gnaty.phenosystems.com
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Figure 3: Correct sequences (%)

Especially at high error rates, we can observe the effect of 
meta-alignment on the resulting alignment file. 
The second dataset comes from the genome comparison & 
analytic testing project (GCAT). This standardized dataset 
was tested the same way as the simulated datasets.

We can see the different tradeoffs made between the 3 
meta-alignment configurations. The configuration requiring 
two aligners to agree has an interesting balance between 
alignment rate and precision.

Figure 4: Dataset 2 tests

Figure 2: Aligned sequence (%)
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Figure 2: Aligned sequences (%)
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