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Many bioinformatics problems, are computationally complex, leading to diverse heuristic ';"SgA
solutior.ls with no clear best opti9n. This complicates tool selectiQn for users anc | m Mg_A
evaluation for developers, especially as data volumes grow. Multiple sequence alighment, ‘m >p3
essential for common tasks like protein structure prediction and phylogeny reconstruction, MSRA
exemplify this challenge due to its NP-hard complexity, making optimal solutions .
impractical. We present a pilot nf-core framework designed to streamline MSA tool * AA sequences » reference aln * protein structures
deployment and performance evaluation. By integrating popular MSA tools in a modular, ° mult!—seq. FASTA ° gap.ped FASTA ° gzpped .PDB files
extensible architecture, this framework aims to support deployment, evaluation, and * required input * optional . * optional .
algorithm development for the MSA community, while serving as a model for broader => evaluation => structural aligners
bioinformatics applications.

Samplesheet
ﬁ ®  CSV collecting all input data (local files, web, s3, ...)
COn gu ratIOn * One line per sample, processed in parallel
=> reproducible & shareable
Toolsheet samplesheet.csv
. 1d fasta reference structures
* Each line defines one procedure seatox ./seatox-ref.fa ./seatox.ref ./af2/seatox.tar.gz
* Specifies aligner/guidetree tool, p450 https://[...] https://[...]
gluts s3://[...] s3://[...]

along with parameters
=> reproducible, stored in one place
e Each sample iIs run with each procedure
=> useful for evaluation
e To swap aligner, just modify the file

Guide Tree

Alignment

Evaluation

toolsheet.csv )
. . sequence-based
tree args_tree aligner args_aligner ( CLUSTALO )( FAMSA ) f f
rererence-iree
FAMSA -gt upgma -parttree FAMSA at least ( FAMSA )C TCOFEEE )
FAMSA gt nj -parttree FAMSA one of: s ) (_ #oaps
FAMSA -gt upgma -parttree CLUSTALO ( CLUSTALO ) ( MAFFT )

FAMSA -gt nj -parttree CLUSTALO
LEARNMSA
3DCOFFEE -method TMalign_pair

Input files summary

C MAGUS )C KALIGN3 )
reference-based

( LEARNMSA ) ( MUSCLES )
TC ) ( SP
CONSENSUS

s

sequences

( perc_sim ) ( seq_stats )
\

( UPP2 )

\ J
1

structure-based

Nextflow config

e Enable/disable subworkflows
 configure input/output
 Documented, follows nf-core standards

sequence and structure-based

( 3DCOFFEE )

\ J

g7/ (B

r

C IRMSD )

structures

( plddt )

4 structure-based A

Reporting

pipe'l_ine.conf L( MTMALIGN ) (FOLDMASON )J C p— ) C poe— )
params { \
input = './samplesheet.csv' _ o ‘
tools = ',/toolsheet.csv' nf CC_)I'E/ - - ™ outout: alianment files )  output: report files
skip_stats - false multiplesequencealign put: alig
calc_seq_stats = true ﬁm' T;gg@ ShinyAppE
skip_eval = false T
calc_sp = true \- / \- /
calc_tc = true
}
Features Evaluation Reports Output Files
 Standardized, straightforward deployment o MultiQC Summary ! Alignments A Input statistics
across local/HPC/cloud o - >02  FASTA (gzipped) CSV/report
e Reproducible, recorded runs s e s e . p3 => by each procedure o
e Configurable, modular design : & consensus .
=> su bwprkﬂows, tool modules —— -k : Guide trees o CPU, mem use
 Extensible —  F : Newick CSV/report
=> Documented —  F :
* Integrated benchmarking/QC e P o oems Evaluation metrics Tool versions
e MultiQC-based report in HTML/PDF format raw output/report/ YML by modules
e Collects evaluation, input and runtime stats aggregated csv
®
e For each sample & procedure
Our Learnlngs => useful for tool selection & benchmarks

dardized deol : ™ , The release version of the pipeline
e Standardized deployment IS possible, Evaluation Explorer i< available on the nf-core website

even In an.old & fragmented.e.co:system multiplesequencealign and GitHub.
=> modularity and configurability Is key!

We'd love to hear from you!
Feedback or suggestions are
welcome on GitHub or slacR!

» Parameters are as important as tools o

e Decomposing algorithms into their steps
provides benefits for users & developers Acknowledgements

=> opportunities for new tools . . Thanks to Igor Trujnara and Lella
* Interactive Shiny Web-App Mansouri for contributing to nf-core/

 How dod ifferent factors affect performance? d for Adam Gudvs. Sebasti
oT n't perfectly fall into »classes« - : M>d, anti 1ot Adam HUdys, Sebastian
boczcli;j d(;] t pe y 1 o , => useful for parameter tweaking & Deorowicz, Martin Steinegger and the
ut do have common intertaces tool development nf-core community for feedback,

discussions and support!



