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Overview

® Estimate initial tree Ty

®m Fori=1,2,3,4:

Split input into constraint subsets using T;_1
Generate constraint alignments (MAFFT -L-ins-i)

>
» Merge into alignment (Graph Clustering Merger)
» Generate guide tree T;
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® ClustalOmega vs MAGUS initial tree
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Overview

® ClustalOmega vs MAGUS initial tree
m Experiment One: Comparing MAGUS Pipelines

» Subset size (10, 25, 50, 100, 200)
» GuideTree method (FastTree2, FastTree -noml)
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Overview

® ClustalOmega vs MAGUS initial tree
m Experiment One: Comparing MAGUS Pipelines

>

>

Subset size (10, 25, 50, 100, 200)
GuideTree method (FastTree2, FastTree -noml)

m Experiment Two: Comparative Study

>

vV vy VY VvYy

MAGUS(clustalo), MAGUS(magus)
MAGUS (default)

PASTA

MUSCLE

MAFFT

ClustalOmega

Exploring the Effect of Iteration on MAGUS



Materials and Methods
Materials and Methods

Datasets

All data are publicly available at the Illinois Data Bank.
= ROSE

» 1000M1-M3, 1000L1-L3
» 10 replicates

= RNASIim

» 1K, 10K subsampled sequences
» 10 replicates

= 16S.3, 16S.T, 16S.B.ALL

» Filter sequences lengths within 0.8x and 1.2x median
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Criteria

Experiment One:
= SPFN, SPFP score (alignment accuracy, lower is better)
® RF score (guide tree accuracy, lower is better)

® Runtime (wall-clock time)
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Criteria

Experiment One:
= SPFN, SPFP score (alignment accuracy, lower is better)
® RF score (guide tree accuracy, lower is better)
® Runtime (wall-clock time)
Experiment Two:
= SPFN, SPFP score (alignment accuracy, lower is better)

= Runtime (wall-clock time)
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Computational Resources

All experiments are on the lllinois Campus Cluster
® 12 hour time limit

® 64 cores
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® Results
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Experiment One: Comparing MAGUS Pipelines

Constraint subset size 100 is best
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Experiment One: Comparing MAGUS Pipelines

Using ML heuristic is better accuracy ...

MAGUS(magus, s=100) MAGUS(clustalo, s=100)
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Experiment One: Comparing MAGUS Pipelines

Using ML heuristic is better accuracy ... but it is also slower
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Experiment One: Comparing MAGUS Pipelines

Iteration improves accuracy when the accuracy is poor (> 15% error)

US(magus, s=50)
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Experiment One: Comparing MAGUS Pipelines

The accuracy of guide tree matters (R? = 0.775)
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Experiment One: Comparing MAGUS Pipelines

MAGUS(clustalo)

= s =100

® FastTree -noml
MAGUS(magus)

= s =100

® FastTree -noml
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Experiment Two: Comparative Study

1000L3 and 1000M2 are the hardest conditions ... it takes 3 iterations for MAGUS(clustalo)
to match accuracy of default MAGUS but 2 iterations on everything else
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Experiment Two: Comparative Study

ClustalOmega and MAFFT are performing poorly
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Experiment Two: Comparative Study

All MAGUS pipelines are better than PASTA
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Experiment Two: Comparative Study

MUSCLE is worse than MAGUS on ROSE conditions ...
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Experiment Two: Comparative Study

MUSCLE is worse than MAGUS on ROSE conditions ... but better on RNASim
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Experiment Two: Comparative Study

1000L3 and 1000M2 are the hardest conditions ...
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Experiment Two: Comparative Study

MUSCLE is slowest, MAFFT is fastest. MAGUS is slow
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Experiment Two: Comparative Study

16S is too “easy” to distinguish across methods
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Experiment Two: Comparative Study

On 1000 sequence datasets, most of runtime is in estimating backbone alignments . ..
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Results
Results

Experiment Two: Comparative Study

On 1000 sequence datasets, most of runtime is in estimating backbone alignments ... but
with larger datasets, most of runtime is in estimating guide tree
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® Conclusion
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Takeaways

® The guide tree matters for MAGUS
® |teration can overcome a bad initial tree

® |teration more important on harder datasets
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Takeaways

® Plan out how long the experiment will take
m |dentify runtime bottlenecks

» FastTree is largely not parallelizable
» Should have run in parallel

® Account for mistakes

» Ran out of storage (from not deleting temporary files)
» Accidentally deleting data
» Accidentally overriding data
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Future Work

m Use an even better guide tree method?
» For example, GTM pipelines?

® Change the base method

® Change the parameters in GCM

» Change number of backbone alignments
» Change the clustering method
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Thank You

Thanks to Professor Warnow and TA Eleanor for the guidance throughout the semester!
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