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Which MSA tools should you use?

In what extend can we use the classical MSA tools to extract the signal present in the long reads?

T 1o find the poster

Context TGICICGT|AITGCA|-|IGCGATGCA
. . L, . . CAGTG|-[CGT|A[TGCG|-|IGCGATG
Third-generation sequencing is radically changing the way we
think about accessing genomic information because it allows for MSA CTGCICGTIATGCA[-IGCGATGCA
long reads of tens or hundreds of kilobases. However, these withlong CAGTGICICGT(AITGCA|-|IGCGATGC
reads have a large amount of erroneous bases, including reads CAGTG|ICICGT|T[TGCA|-|GCGA
deletions .and .insertions. Multiple sequence alignment (MSA) cacTaleleceTlalt acal-la
tools can !d_e_ntlfy and- correct the_se errors. However, MSA tools atalelcetlalr cecalelecceaT e a
were not Initially designed for this type of data. How well can caleleetlalr ccalllecaatcea
existing MSA tools adapt to the error profile and length of long ]
reads”? What is the best tool to use in this context?
Reference CAGT G|C/[CGT|A]TGCA|-|[GCGATGCA
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Except for T-Coffee which is too expensive and Clustal Omega which does not have consistent results on this types of data,
Resu |ts: the other MSA tools are all usable and are able to reduce the noise.

- The size of the region hardly affects the quality of the results, only the time and memory. y

Evaluation of the impact of the reads error rate
Region size: 500bp, Depth: 50x

Evaluation of the impact of the sequencing depth
Region size: 500bp, Data set: Human (ER: 6%)

Time comparison
Region size: 500bp, Data set: Human (ER: 6%)

Ranking | 1st | 2nd | 3rd | 4th | 5th | 6th | 7th | min max | mean
(I'E"F‘{‘:mg{/‘o) K2 | Sp | Ma Ab K3 | 76.4% | 100% (2?.'2(_)/;)
(E;ﬁ%ﬂ/o) Sp Ma | K2 | Ab K3 | 84.8% | 100% (2?_'%)
(EIIE?.:?IOGI‘i’/o) Sp Ma Ab | K2 | K3 [88.0% |99.6% (37_'01(’_/;)

ER: Error rate, Mu: Muscle, Ma: Mafft, Po: Poa, Sp: Spoa, Ab: Abpoa, K2: Kalign2, K3: Kalign3
In the first two tables, tools are ranked according to the identity rate between the consensus sequence obtained and the reference sequence over 100 regions.
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Ranking | 1st | 2nd | 3rd | 4th | 5th | 6th | 7th | min | max | mean
10x | Sp Ab Ma | K2 | K3 | 74.8% | 100% (2?2/3)
20x | Sp Ab | Ma | K2 | K3 | 72.6% | 100% (2?2/6)
sox | K2 | Sp | Ma Ab K3 | 76.4% | 100% (2?2/1)
100x K2 | Ma| Sp  Ab K3 75.1% | 100% (3?20/30)
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