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Motivation

"We want fo understand the evolufion of
insects in all of its aspects, using the results
of the most advanced approaches in

genomic and morphological research.”

Speakers

TaTe

1000 INSECT TRANSCRIPTOME EVOLUTION

Xin Zhou, Karl Kjer, Bernhard Misof,
BGI Shenzhen Ruttgers, NJ /MB, ZFMK Bonn & ] KlTE TeOm



Collaborators

The 1KITE Consorfium and Collaborators involve more
than 120 scientists (16 nations) from Molecular Biology,
Morphology, Systematics, Paleontology, Embryology.
Bioinformatics, and Scientific Computing and beyond.
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Objectives

1 - Phylogenetic relationships
2 - Understanding phenotypic evolution
3 - Can we push molecular analyses to their limifs

and what do we gain”?



Challenges




Challenges

— Infer robust phylogeny

— Understand evolution

— Explain biodiversity
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Blanke, unpubl. Machida



Coordination of

- phylogenetic workflow
- plausibility assessment
- faxonomic subprojects

taxon sampling and collecting activities

data management

segquencing and assembly

orthology prediction

computing, data resources, and phylo-
genetic software development

see www. lkife.org
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Taxonomic Subprojects

11 Subprojects

Basal Hexapods (109)

TransOdonata
Polyneoptera
Dictyoptera
Paraneoptera

- Hymenoptera

Neuropterida
Coleoptera
Trichoptera
Lepidoptera
Antliophora

(120)
(131)
(96)
(72)
(250)
(99)
(62)
(60)
(70)
(124)
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Sequencing and Assembly

- 250 bp insert-size libraries

- 180 bp paired-end sequencing

- 2.5 GB raw data per species

- ILLUMINA HiSeqg 2000 sequencing
-> 5,000 full length genes

150 bp m Short Oligonucleotide
OO0 00 =) Samnlall;  Analysis Package
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Status Quo_
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Struck et
al. 2011

1KITE,
(in prep.)

x 10 by the end of 2013
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Phylogenetic Workflow
Phylogenetic Workflow

- orthology prediction and assignement of transcripts

- annotatfion, alignment, refinement and alignment masking

- Identification of proftein domains

- selection of a ,decisive™ dataset (reduce missing data)

- sophisticated partitioning (coll. Rob Lanfear, Brett Calcott, ANU)

- exploration of datasets (coll. Lars Jermiin & group)

- evaluate and reduce heterogeneity (coll. Lars Jermiin & group)

- free reconstruction, dating

- Four-cluster Likelihood mapping dest single nodes, detect ,hidden" signal)
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Four-cluster Likelihood Mapping - Specific Hypothesis Testing

Specific Hypothesis Testing - FcLM

- single splits — is there alternative signal
present?

- FcLM implemented in RAXML

- new mapping tool

- are the results affected by non-phylogenetic
signal



Four-cluster Likelihood Mapping - Specific Hypothesis Testing

Meusemann ef al. 2010

v. Reumont et al. 2012

Example: Basal Hexapodes:

Protura + Diplura (Nonoculata)
versus
Collembola + Protura (Ellipura)
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Four-cluster Likelihoo Mapping - Specific Hypothesis Testing

Topology  Support Relative Support  2D-Simplex
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Four-cluster Likelihood Mapping - Specific Hypothesis Testing

S(X1,X2,X3) = ( 0.1,0.1,0.8 )
S(x4 X2.X3) = (0.3, 0.3, 0.3)
S(X1,X2,X3) = ( 0.7, 0.1, 0.2 )

1 ==




B ™ >

Four-cluster Likelihood Mapping - Specific Hypothesis Testing

Example: Basal Hexapods
G1: Protura, G2: Diplura, G3: Collembola, G4: Ectognatha parfim

Possible unambiguous topologies:

T1: G 1G21G3G4 = Protura+Diplura
12: G1G31G2G4 = Protura+Collembola
T13: G1G41G2G3 = Diplura+Collembola

Possible ambiguous tfopologies:

T1712:  G1G21G3G4 or G1G31G2G4
T1713: G1G21G3G4 or G1G41G2G3
1213: G1G31G2G4 or G1G41G2G3
T G1G21G3G4 or G1G31G2G4 or G1G41G2G3

Number of all possible quartets: 120



LM _simplex
number of quartets: 120
Example:

Basal Hexapods
(original)
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Four-cluster Likelihood Mapping - Specific Hypothesis Testing

Evaluate result with the help of permutations:
compare original data with

- permutation |

- permute non-ambiguous amino acid characters, leaving the
distribution of missing characters untouched

- permutation li

- see permutation | but, use the WAG matrix to generate partitions that
match stationary, homogeneous and reversible (SHR) condifions

- permutation il

- see permutation Il but, addifionally with randomised missing data fo
obtain a matrix that matches SHH conditionsand with randomly
distributed missing dafa.



for permutation lli
we expect:




Four-cluster Likelihood Mapping - Specific Hypothesis Testing

Supermatrix C:  original permutation | permutation Il permutation Il
Topology (support in %): (support in %): (support in %): (support in %):

T2 86 23 7 27

T1T2

T2T3

12: G1G316G2G4 = Ellipura
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Thank youl!

www. lkife.org
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