Gap (indel) models



Using gap characters

GARLI implements two models appropriate for use on gap
characters in fixed alignments

DIMM model based on Rivas and Eddy (2008)

 Real model of insertion-deletion process
 Non-reversible, dollo (one insert, multiple delete)

Variant of Mk, (Lewis, 2001) model (no full gap columns)
 Allows many gap-base transitions



Taxon \ Character
boyliiMVZ148929
luteiventris_MT
muscosaMVZ149006 |
cascadaeMVZ14894
temporariaDMH84R1 ‘
sylvaticaMVzZ13742
sylvaticaDMH84R43
septentrionales
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Fixed alignment analysis options

gapped alignment

ignore gaps, e.g. GTR

(the usual)




Fixed alignment analysis options
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5-state approach
(e.g., Rivas and Eddy)
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gapped alignment
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Fixed alignment analysis options

5-state approach
(e.g., Rivas and Eddy 2008)




Tree Depth 1.0 Tree Depth 0.1

Tree Depth 2.0

Gap model accuracy - 64 taxa,

Error

Error

Error

0.3
0.25
0.2
0.15
0.1
0.05

0.3
0.25
0.2
0.15
0.1
0.05

0.3
0.25
0.2
0.15
0.1
0.05

single site indels

dnaDIMM —F—
dna --@--
dnaMky ¥

,._M ---------- J

0.04 0.08 0.16 0.32
____________ [ ]
o _g-—""" o--
*"-—*_______*h

0.04 0.08 0.16 0.32

0.04 0.08 0.16 0.32
Deletion + Insertion Rate

0.3
0.25
0.2
0.15
0.1
0.05

0.3
0.25
0.2
0.15
0.1
0.05

0.3
0.25
0.2
0.15
0.1
0.05

true alignments

multi-site indels

dnaDIMM ——
dna --@-
dnaMky Worror

0.04 0.08 0.16 0.32

0.04 0.08 0.16 0.32

0.04 0.08 0.16 0.32
Deletion + Insertion Rate

higher indel rate$ ———_————



Gap model accuracy - 64 taxa, estimated alignments
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Part of the problem: innocuous alignment errors

Taxon \ Character
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Innocuous alignment errors?
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Innocuous alignment errors?

e GTR - no events, little effect
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Innocuous alignment errors?

e GTR - no events, little effect

e Mk, - 2 events, moderate effect
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Innocuous alignment errors?

GTR - no events, little effect
Mk, - 2 events, moderate effect

DIMM - 5 deletions! strong effect
(Dependent on tree size!!)
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Conclusions: gap models

Indel events can provide useful signal ifproperly modeled

BUT, without correct column homology they can do more evil
than good





