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Motivation

" Multi-source data often produce conflicting
trees

= Existing methods hide potential conflicts
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Shortcomings of Current
Approaches

= Consensus tree

» Discards information concerning competing trees

= Projection into low dimensional Euclidean
space (e.g., Hillis et al. 2005)

» May be difficult to interpret
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Alternative Approach

= Apply graph-based methods to understand
relationships among:

» Tree topologies

» Bipartitions within tree topologies
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TreeScaper (Version 1)

= NLDR
» Optimization Algorithms » Cost functions
> Linear iteration i.e., nonlinear
> Majorization > Normalized stress
> Gauss-Newton
» Stochastic gradient descent > Sammon stress
> MCMC simulated annealing » Curvilinear components analysis

=  Dimension estimators
» Nearest neighbor estimator
» Correlation dimension
» Maximum likelihood estimator

=  Visualization
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TreeScaper (Version 2)
Graph-based extension

= Community detection methods

» Configuration Null Model
» Constant Potts Model

» Erdos-Renyi Null Model
» No Null Model

= New input data types
" |nteractive tree viewer
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Example Data
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" Trees generated from two different processes
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Atfinity Matrix Analysis

= Affinity matrix

. . . . Projections of trees
» Reciprocal of pairwise distances

= Detect communities __-'
» Discovered 3 communities . W
= Project data W%

» Colors represent each community
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Atfinity Matrix Analysis

= Consensus trees for each community
» Two trees used to generate data are discovered
» Extra tree is also obtained
» Should be caused for further considerations
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Bipartition Analysis

= Same data set generated by the same two input trees
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= Covariance matrix based on presence or absence of
bipartitions in the bootstrap trees
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Bipartition Analysis

3 Community A
[ Community B
[ Free Nodes




TreeScaper Functionality

NLDR

Dimensionality estimation
Distance/Affinity matrix
Covariance matrix

Community Detection methods
Interactive visualization interface
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S ot

Tree File: /Usersiwilgenbusch/DesK | browse...

reeScape!

NLDR

Log:

help |

bipartition 27 :

[ rooted trees [ weighted trees

bipartition 28 :
bipartition 29 :
bipartition 30

\ Load all Trees |

( Bipartition Matrix

bipartition 31 :
bipartition 32 :
bipartition 33 :
bipartition 34 :

[ Covariance

Considered Trees: (=) range ) index file

bipartition 35 :
bipartition 36 :
bipartition 37

bipartition 38 :
bipartition 39 :

From | start to end

bipartition 40 :
bipartition 41 :
bipartition 42 :

List File: |listixt browse...

( load indices |

000011110100, appear times: 6

000011001000, appear times: 3

000111111110, appear times: 418
000000111000, appear times: 9

011000000000, appear times: 800
000100110010, appear times: 192
000000110010, appear times: 109
011100110110, appear times: 3

011100001010, appear times:
000000001100, appear times:
011000001010, appear times:
000100000110, appear times: 70
000000000110, appear times: 96
000010000001, appear times:
011011000000, appear times: 100
011111001010, appear times: 100

Zloa

s

successfully computed bipartitation matrix.
Obtain 7 biparitions in the consensus tree.
successfully computed the majority consensus tree!

[ ConsensusTree || Plot

( Clear Close

A
qulus'gqill.s

TreeScaper

eeScay

{DATA | DIST GG DIM | help |

Distance: Unweighted RF-distance Log:
Method: CcA
- —
Algorithm: Stochastic
Dimension: 2
Output Suffix: 594, 15596, 700, 701, :702, :703, i:704,
708, 709, 710, (711, 712, 713, (715,716, 717, i
. 3 Y] 718, 1:719,1:720, 1:721, 1722, 1724, 1:725, :726, i:727, i
e i 728, :733, 734, 735, 1736, 1:737, 738, I
739, : 6,747, i
Random Seed: -1 748, 749, i:750, 751, 752, | 754, | 755, 1756, | 757, 1
758, 759, i:760, 1:761, i:762, :763, 1:764, i:765, i:768, i:
769, 1770, 1772, 773, £775, 1776, 777, 778, 1778, i
Other Parameters. \ 780, i:781, 782, i:785, i:786, i:787, 1:788, i:790, i;791, i:
793, 794, i:795, :797, i.798, i:799,
RunNLDR || Plot result Plottrees |
Plot file ] Saveindices | Clear il Close

Visualization

Ikit - Cocoa #6

{ DATA [IEIEM] NLDOR | DIM | help |

Distance File: | test.out browse... |

Log:

Range: ALL

Load Dist |

4,715,716,717,718,719,720,721,722,723,724,725,726,72
7,728,729,730,731,732,733,734,735,736,737,738,739,74
0,741,742,743,744,745,747,748,749,750,751,752,753,75

Method: | Unweighted Robinson F + )| Distance |

4,755,756,757,758,759,760,761,762,763,764,765,766,76
7,768,769,770,771,772,773,774,775,776,777,778,779,78

0,781,782,783,784,785,786,787,788,789,790,791,792,79
3,794,795,796,797,798,799,800,806,885,886,
Community 5 includes nodes:
801,802,803,804,805,807,808,809,810,811,812,815,818,
819,820,821,822,823,824,825,826,827,828,829,830,831,
832,833,834,835,836,837,839,840,841,842,843,844,845,
846,847,849,850,851,852,853, 854,855,856, 857,856,859,

In memory: " Afinity-URF -
Affinity type: | Reciprocal
High Freq; [ 1 Low Freg: |0

Model type: Configuration Null Model

860,861,862,863,864,865,866,867,868,869,870,871,872,
873,874,875,877,878,879,880,881,884,887,888,890,891,
892,894,895,896,897,898,899,900,

M Fixed: (M (A 1

Output community resuits to file: /Users/jwilgenbusch/
Desktop/MAC_GUI_TreeScaper/nuctrees_Affinity-
URF_community_results.out

Rjeay) o @ el 0.1 Successfully detected communities of Affinity-URF by 3!
Community )( plot )
clear data [ output J { Clear J( Close
Dialog
Communities Information
481 Labels for communities
N ——— Number of communities
—— Modularities
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Software

= Software developed in C++

= Visualization produced using Qt, CLapack and
the Visualization Tool Kit (VTK)

= Available under GPL
» https://sourceforge.net/projects/treescaper/
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Support

= FSU’s Shared High Performance facility for
compute cycles and technical support
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=
5/ FLORIDA STATE UNIVERSITY




