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Who is who in Phylogenetic Networks?

An interactive bibliographic database started in 2007

f Who is Who in Phylogenetic Networks - Articles, Authors & Programs =

Index | Browse Contribute! | My selaction |
Search: | | in | All v | {word length = 3) Login
(All 548 publications) Selection by: Year | Category | Keyword | Author
Selection by Year A

HNumber of publications per uyear on phylogenstic networks
Click on @ gear to disrlad the publications

2005 2010
See how the community working on phylegenetic networks evolved in the last 10 years with the coauther graphs!
Selection by Category A
Article [Journal) (321)  InProceedings (120) InBook (26)
Book (4) PhdThesis (33) MastersThesis (9)
Misc (30) Programs (54)
Selection by Keyword A

abstract-network(88) agreement-forest(29) approximation(18) Arx-hard(4) ARG(6) bayesian(4)

bootstrap(4) bound(4) characterization(11) circular-split-system(13) clustering(3) coalescent{10)
consensus(8) counting( 3) distance-between-networks(30) diversity(5) duplication(33)
dynamic-programming({10) enumeration(4) evaluation(25) EXD”Cit-I'IEtWDFk(lgl} exponential-algorithm(6) FPT{31)
from-clusters{1g) from-distances(45) from-multilabeled-tree(9)  from-
network(39) from-quartets(16) from-rooted-trees(122) from-sequences(51) from-
species-tree(46) from-splits(13) from-trees(7) from-triplets(24) from-unrooted-trees(16) galled-network(7)
galled-tree(38) generation(12) heuristic{32) hybridization(52) inapproximability(5)
integer-linear-programming(3)  isomorphism(3) labeling(4) |ateral-IJET‘E-':I'E”‘ET-EI':56:‘ level-k-
U R | T S S ——— i e L [ B I B SR o R | " v o | | — -n USSR | N —— ]

http://www.lirmm.fr/~gambette/PhylogeneticNetworks/



Who is who in Phylogenetic Networks?

Based on the open source PHP+MySQL web application BibAdmin by Sergiu
Chelcea (http://gforge.inria.fr/projects/bibadmin/), with a few changes.

‘Website maintained by Philippe Gambetts,
Last modified: Tue August 03 2010 08:56:59

Please cite as: Philippe Gambette, Who is Who in Phylogenelic Networks : Articles. Authors and Proagrams,
http:/fwwnw.atgc-montpellierfr/phylnet/,

rJ I T J(
BioA dsnls)
http://www.lirmm.fr/~gambette/PhylogeneticNetworks/


http://gforge.inria.fr/projects/bibadmin/

Who is who in Phylogenetic Networks?

A fresh look in 2015, with new functionalities:

Who is Who in Phylogenetic Networks

# Authors Community Keywords Publications Software Browse Basket Account Contribute! About Help & Q

FIND
EXPERTS

Find researchers working
on a specific topic, ina
given country, and find

where (journals,
conferences) the
community publishes or
meets.

EXPLORE
RESEARCH

Browse publications,
access keyword
definitions and find
trends in publications on
phylogenetic network
methods and
methodologies.

DISCOVER
SOFTWARE

Locate programs to
compute, evaluate,
compare or visualize
phylogenetic networks,
and view how these are
linked with each other
and input data.

Google(phylnet) or http://phylnet.univ-mlv.fr/

FOLLOW

COMMUNITY

Follow an author,
publications tagged with
a keyword, or the entire

database using the R

icon in the menu, on an

author's page, oron a
keyword's page.



Who is who in Phylogenetic Networks?

A fresh look in 2015, with new functionalities:

Who is Who in Phylogenetic Networks

# Authors Community Keywords Publications Software Browse Basket Account Contributel About Help &\ Q

FIND EXPLORE DISCOVER FOLLOW
EXPERTS RESEARCH SOFTWARE COMMUNITY

Find researchers working Browse publications, Locate programs to Follow an author,
on a specific topic, ina access keyword compute, evaluate, publications tagged with
given country, and find definitions and find compare or visualize a keyword, or the entire
where (journals, trends in publications on phylogenetic networks, database using the &
conferences) the phylogenetic network and view how these are icon in the menu, on an
community publishes or methods and linked with each other author's page, oron a
meets. methodologies. and input data. keyword's page.

Design & implementation by Tushar Agarwal (lIT Ropar),
advised by P. Gambette & D. Morrison

Google(phylnet) or http://phylnet.univ-mlv.fr/
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Exploring the research — getting the articles

Who is Who in Phylogenetic Networks

# Authors Community Keywords Publications Sofiware Browse Basket Account Contribute! About Help & Q

< < >
Publications list Showing 1 - 30 (562 total)

phylogenetic trees and networks. 2015 /=% O

Keywords: compressed network, explicit network, MUL-stable network, NP complete. phylogenetic
network. phylogeny. tree containment. tree sibling network.

Mote: http://arxiv.org/abs/1506.04438.

fv s &

1B

Andrew R. Francis and Mike Steel. Which phylogenetic networks are merely trees with
2 additional arcs? 2015. == ©

Keywords: explicit network. phylogenetic network. phylogeny, polynomial, tree-based network.
Note: hitp://arxiv.org/abs/1502.07045.

fw3d &



Exploring the research — getting the articles

Who is Who in Phylogenetic Networks

# Authors Community Keywords Publications Sofiware Browse Basket Account Contribute! About Help & Q

< < >
Publications list Showing 1 - 30 (562 total)

Katharina T. Huber, Vincent Moulton, Mike Steel and Taoyang Wu. Folding and unfolding
phylogenetic trees and networks. 2015. 7= % ©

Keywords: compressed network, explicit network, MUL-stable network, NP complete. phylogenetic
network nhvlogenv_tree containment tree sibling network.

Note: hitp //arxiv.ora/abs/1506 04436

1B

TY & B

Andrew R. Francis and Mike Steel. Which phylogenetic networks are merely trees with
2 additional arcs? 2015. == ©

Kevwords- exnlicit network _ohvlosenetic network. phylogeny. polynomial. tree-based network.
Note: hitp //arxiv. ora/abs/ 1502 07045,

t ¥ 3 M




Exploring the research — getting the articles

Who is Who in Phylogenetic Networks

# Authors Community Keywords Publications Sofiware Browse Basket Account Contribute! About Help & Q

< < >
Publications list Showing 1 - 30 (562 total)

phylogenetic trees and networks. 2015 = ®, ©

Keywords: compressed network, explicit network, MUL-stable network, NP complete. phylogenetic
network. phylogeny. tree containment. tree sibling network.

Mote: http://arxiv.org/abs/1506.04438.

fv s &

1B

Andrew R. Francis andd !l Steel. Which phylogenetic networks are merely trees with
2 additional arcs? 2015 = ®»
Keywords: explicit netwoi k. phylogenetic network. phylogeny, polynomial, tree-based network.

Note: hitp://arxiv.org/abs/1502.07045.
fw 3=
‘Google

Scholar



Exploring the research — getting the articles

e

| 4

™~ -

o

Misagh Kordi and Mukul S. Bansal. On the Complexity of Duplication-Transfer-Loss
Reconciliatioggggth Non-Binary Gene Trees. In [SBRA15, Vol 9096:187-198 of LNCS,
springer, 2D1 " 0
Keywords: duplicalion, from rooted trees, from species tree, lateral gene transfer, loss. NP complete,
phylogenetic network. phvlogeny. reconstruction.
I;Jc-te: gﬁp:ff’compbio.engr.umnn.edufpapersfl(ard | ISBRA2015 pdf.

¥ & M

DOI

Yun Yu and Luay Nakhleh. A Distance-Based Method for Inferring Phylogenetic Networks in
the Presencegaldgcomplete Lineage Sorting. In ISBRA15, Vol. 9096:378-389 of LNCS,
springer, 2D1 . 0
Keyvwords: bootstrap. explicit network. from distances. heuristic, incomplete lineage sorting. phylogenetic
network, phylogeny, reconstruction.
;Jote: Ettp:;'f‘biﬁinfo.cs.rice.edufsites.fbioinfD.cs.rice.edui’filesﬁ’u Nakhleh-ISBERA15 pdf.

¥ & B9



Exploring the research — understanding the topics
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¥
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Misagh Kordi and Mukul S. Bansal. On the Complexity of Duplication-Transfer-Loss
Re;unciliation with Non-Binary Gene Trees. In [SBRA15, Vol 9096:187-198 of LNCS,

11e ——
Keywords: duplication, from rooted trees, from species tree, lateral gene transfer, loss. NP complete,
phylogenetic network. phvlogeny. reconstruction.
tags
vy
Yun Yu and Luay Nakhleh. A Distance-Based Method for Inferring Phylogenetic Networks in
the Presence of Incomplete Lineage Sorting. In /ISBRA15, Vol. 9096:378-389 of LNCS,
‘1 2 'E atulatal= [] i, 1

Keywords: bootstrap. explicit network, from distances. heuristic, incomplete lineage sorting. phylogerfetic
network, phylogeny, reconstruction.



Exploring the research — understanding the topics

A keyword page:

Who is Who in Phylogenetic Networks

# Authors Community Keywords Publications Software Browse Basket Account Contributel About Help &\ Q

Publications related to ' ' : An NP-complete problem is in the
complexity class NP and every problem in NP is reducible in polynomial time to this
problem ( )

®0Only ©And ©0r  related to: = -

Associated keywords o~
ghstract-network agreement-forest AP¥-hard characterization cluster-contsinment duplication dynamic-
programming evaluation @Xplicit-network FPT fram-clusters from-network from-rooted-trees from-sequences from-
species-tree from-triplets galled-tree heurstic hybridization integerlinearprogramming |at eral-g ene-
transfer level-k-phylogenetic-network loss masn NP-complete parsimony
phylogenetic-network phylogeny polynomial Progrembendroscope

recombination F@CONSstruction SPR-distance fime-tonsistent-netwark free-containment tree-sibling-

network

2015 +*




Exploring the research — understanding the topics

Main keywords in June 2015: the tree cloud

from rooted trees duplication
TreeCloud from species tree
distance between networks lateral gene transfer

from sequences
recombination statistical model

from network

evaluation parsimony
; median network
program splitstree survey np complete
hybridization minimum number
agreement forest
fpt
visualization
from distances
split
appr:-xlin"a_itic-n
explicit network
split network ,
abstract network galled tree . pOlynomial
heuristic level k phylogenetic network
phylogeny i
software phylogenetic network
Built with TreeCloud & SplitsTree reconstruction

Gambette & Véronis, 2009 - http://www.treecloud.org
See also PhyloPlot (https://github.com/adamzy/PhyloPlot/) by Zheng Yu


http://www.treecloud.org/
https://github.com/adamzy/PhyloPlot/

Exploring the research — understanding the topics

Main keywords in June 2015: the network cloud

NEt{: IDUd siafsfcal made) TECOMOEARON
Built with TreeCloud & SplitsTree from seq E—,
visualizadan DATSIM oy

NP-comgplete
from rooted trees
|

from spes

S e
abstract network aunBcaSon

split network
- ateral gene transfar
f-': r|-| : E'-.GF:EE' ::.T
median netaark T MU NUmaer

agreemeniiornesi

program Splits Tree hybridization
aproximation
explicit netwark
sUrvey
evaluaton galizd tree

from network fram iripisis

EYE - DNYIIJEMn SR NEnan
polynomial

distance batwesn natwaris

- P phylogeny

rec onstruction PYIogenetic network

Gambette & Véronis, 2009 - http://www.treecloud.org


http://www.treecloud.org/

Exploring the research — understanding the topics

Main keywords in June 2015: the network cloud

NetCloud
Built with TreeCloud & SplitsTree

abstract network
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Gambette & Véronis, 2009 - http://www.treecloud.org


http://www.treecloud.org/

Exploring the research — understanding the topics

All keywords:

abstract-network(88) agreement-forest(29) approximation(18) aPx-hard(4) ARG(6) bayesian(4)

bootstrap(4) bound(4) characterization(11) circular-split-system({13) clustering(3) coalescent(10)
consensus(d) counting(3) distance-between-networks({30) diversity(5) duplication(33)
dynamic-programming(10) enumeration(4) evaluation(25) exXplicit-network(191) exponential-algerithm(6) FPT({31)
from-clusters(16) from-distances(45) from-multilabeled-tree(9)  from-
network(39) from-quartets(16) from-rooted-trees(122) from-sequences(51) from-
species-tree(46) from-splits(13) from-trees(7) from-triplets{24) from-unrocted-trees(16) galled-network(7)
galled-tree(38) generation(12) heuristic({32) hybridization(52) inapproximability(5)
integer-linear-programming(2)  isomerphism(3) labeling(4) Iateral—gene—trar‘usfer{SE:] level-k-

phylogenetic-network(30) likelihood(16) lineage-sorting(10) loss(16) masmi4) median-network(16)
minimum-number({33)

MeighborMet{14) netting(2) normal-network(9) MP-complete(33) optimal-realization(3) parsimony(39)
eerfect(s)  Phylogenetic-network(402) phylogeny(387) polynomial(70)
population-genetics(5) Program-Arleguin{3) Program-Beagle(2) Program-
Bio-PhyloMetwork({4) Program-
Cyclekiller(3) Program-Dendroscope(14) Program-EEER(3)
Program-
HybridIntereave(S) Program-HybridMumber({3) Program-Hybroscale(3) Program-LatTrans(3)
Program-Marlon( 3]
Program-Mowegli(5) Program-Mepal(?) Program-
MetGen(3) Program-Metwork( 5) Program-PADRE(7)
Program-PhyloNet({11) Program-PIRN(3) Program-Pyramids{3) Program-QNet(4)
Program-RANGER-DTL{4) Program-Recodon( 2)
Program-SHRUB(2) Program-Simplistic{3) Program-Spectronet(4) PT'DQ rarm-
SplitsTree(36) program-SPNet(5) Program-T-REX{13) Program-TCS(8)

pyramid{8) guasi-median-network(2) realization(4) recombination(29) recombination-detection(4)

FECEHStTUCtiDH(EES] regular-network(7) reticulogram(10) simulated-annealing(4) simulation(5)
software(66) split(27) split-decomposition(13) split-network(54) SPR-distance(13)
statistical-model{32) statistical-parsimeny(2) supernetwork(4) survey(31) time-consistent-network(12) tree-child-

network({15) tree-sibling-network({10) tripartition-distance(9) triplet-distance(3) unicyclic-network(2) visualization(30) weak-
hierarchy(8) weakly-compatible(3)



Exploring the research — understanding the topics

abstract-network(88) agreement-forest(29) approximation(18) APx-hard(4) ARG(6) bayesian(4)

bootstrap(4) bound(4) characterization(11) circular-split-system(13) clustering(2) coalescent{10)
consensusis) counting( 3) distance-between-networks{30) diversity(5) duplication(33)
dynamic-programming(10) enumeration(4) evaluation(25) exXplicit-network exponential-algorithm(6) FPT(31)
from-clusters(16) from-distances(45) from-multilabeled-tree(2)  from-

network(39) from-quartets(16) from-rooted-trees(122) from-sequen input

species-tree(46) from-splits{13) from-trees(7) from-triplets{ 24} from-unrooted-trees(16 ) galled-network(7)
galled-tree(38) generation(12) heuristic{32) hybridization(52) inapproximability(5)
integer-linear-programming(3)  isomoerphism(3) labeling(4) Iateral—gene—tr'ansfer'{SE} level-k-
phylogenetic-network(30) likelihood(16) lineage-sorting{10) loss(16) masn(4) median-network(16)
minimum-number{33)
MeighborMet(14) netting(2) normal-network(9) MNP-complete(33) optimal-realization(3) parsimony(39)
reriect(s) _phylogenetic-network(402) phylogeny(387) polynomial(70)
_populationoganeticar =) PrGgram-Arquuin[S}- Program-Beagle(3) Program-
Bio-PhyloMetwork(4) Program-
Cyclekiller{2) Program-Dendroscope(14) Program-EEER(2)

software

Program-
HybridInterleave(S) Program-HybridMumber{3) Program-Hybroscale(3) Program-LatTrans(5)
Program-Marlon( 2)
Program-Mowgli(5) Program-Mepal(?) Program-
MetGen(3) Program-Metwork(S) Program-PADRE(7)
Program-PhyloNet({11) Program-PIRN{3) Program-Pyramids{3) Program-QNet(4)

Program-RANGER-DTL(4) Program-Recodon(3)
Program-SHRUB({3) Program-Simplistic{3) Program-Spectronet(4) PT'DLJ rarm-
SplitsTree(36) Program-SPNet(5) Program-T-RE¥(13) Program-TCS(8)

pyramid(8) guasi-median-network(3) realization(4) FECDmbiﬂEtiDﬂ(Eg} recombination-detection(4)
FECD“StI’UCtiDI’I(EES regular-network(7) reticulogrami10) simulated-annealing(4) simulation(5)

software(66) split(27) split-decomposition(13) split-network(54) SPR-distance(13)
statistical-model{32) statistical-parsimony(3) supemetwork(4) survey(31) time-consistent-network(12) tree-child-
network(15) tree-sibling-network({10) tripartition-distance(9) triplet-distance(3) unicyclic-network(2) wisualization(30) weak-
hierarchy(8) weakly-compatible(3)




Exploring the research — understanding the topics

agreement-forest(29) fapproximation (18 4 Arx-hard(4) | ARG(E

characterization(1 1 W circular-split-system(13] 3) | coalescent{10)
distance-between-networks{ 30| diversity(5) | duplication(33)
icit-networ exponential-algorithm{s§ FET(31)

from-multilabeled-tree(9)

abstract-network(88
lbl}l}‘tEtrE 43| bound(4)
' consensusi(a) COLNEImg
valuation(25)jeX

from-distances(45)

bayesian(4)

clusterin

dynamic-programming( 10} enumeration( 4

from-clusters(16)

Fom- g «
network(39) from-quartets(16) from-rooted-trees(122) from-sequen o | INPUL
species-tree(46) from-splits(13) from-trees(7) from-triplets{ 24} from-unrooted-trees(16)flaalled-network(7)

alled-Ltree generation{12) heuristic{32) hybridization(52 inapproximability(5
integer-linear-programming(3 isomorphism(3 1 labeling(4) Iateral—gene—tr'ansfer'{SE} level-k-
phylogenetic-network({20) |likelihood(16 |Imeage-surtmg{1tl] loss({16) masn(4) fmedian-networ

minimum-number{23) | | |
MeighborMet(14) | | netting(3) Inurmal-netwnrk{gjlm—compIete{33}| Lparsimony(39)]
perfect(s) __phylogenetic-network(402) phylogeny(387) |polynomial(70)

_populationoganeticar =) Program-Arlequin{3) Program-Beagle(3) Program- ‘
Bio-PhyloMetwork(4) Program-

Cyclekiller{2) Program-Dendroscope(14) Program-EEER(2) S software

HybridInterleave(S) Program-HybridMumber{3) Program-Hybroscale(3) Program-LatTrans(5)

Program-Marlon( 2)

Program-Mowgli(5)
MetGen(3)
Program-PhyloNet({11)

Program-RANGER-DTL(4)

Spl it STT'EE{ 35} Program-SPMNet( )

reconstruction(255 ) regular-network(7)

Program-Metwork(S)
Program-PIRN{3)

Program-Recodon(3)
Program-SHRUB({3) Program-Simplistic{3)

Program-Mepal(?) Program-
Program-PADRE(7)
Program-Pyramids(3) Program-QMet(4)

Program-Spectronet(4) PT'DLJ rarm-
Program-T-REX(13) Program-TCS(8)

byramid( s ) llguasi-median- network( 3) | realization(4) recombination(29) recombination-detection(4)
Fl

reticulogram(10)

|5imu|ated-annea|ing(4}| simulation(S)

software(66) split(27) split-decomposition(13) split-network(54) SPR-distance(13 classes
statistical-model{ 32 statistical- parsimony( 3)| supemetwork({4) survey(31) time-consistent-network(1 2§ ltree-child-

ing-networ

hierarchy (8 )llveakly-compatible(3

algorithmic approaches

tripartition-distance(9) triplet-distance(3)

unicyclic-network( 2) | wisualization(30) Fea!-

problems

— missing references: ARG, pedigrees, haplotyping, etc...

algorithmic properties
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Exploring the research — discovering software

Software and input data:

¥ Show all node labels. (This may overcrowd the Set a threshold number of citations.

visualization.) Cited 3 time(s)  ~ |

Hover over or click on a node to see more information.
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Number of nodes is 42. Number of edges is 71.



Exploring the research — discovering software

Who is Who In Phylogenetic Networks

# Authors Community Keywords Publications Sofiware Browse Basket Account Contributel About Help & Q

Publications related to ' ' : A cluster is a subset of taxa related in

some way, which should thus appear together in a phylogenetic tree or network.
Clusters can be seen as the rooted equivalents of splits.

®0nly OAnd ©0r  related to: — v

Associated keywords ~

EDSTFE.,’[—H':'TI.F-[JH AP¥-hard characterization -:lr-:l.l;rspln system JUST“F—.,DHTEIHF’I':'H’[ evaluation EKP"IGIt I'IEtWIJI'k FF'T frﬂm Clustﬂrs fr{:um-

Iwel k- phylngenetlc netwnrk minimurm-number  NP-com |::-I=~t=~ phy‘ ﬂgenetlc netwnrk |:Ih':,.|fll::~ge~n},,.Ir pnlynumlal F'r{:r,r;anIHLH
p Dend i nteriea

network software split-network SPR-distance Stable-network tree-child-network tres-containment wealk- hrerar“hyr



Exploring the research — discovering software

Program List

Programs to compute, evaluate, compare, visualize...

This page is automatically built from all publications tagged by Program™® in the

Program AdmixTools

Available at http://genetics.med.harvard.edu/reich/Reich_Lab/Software_files/admixtools_v2 tar
1 publication in the database mentions Program Admix Tools

Program ALE

ALE is a C++ program which, given one or more gene trees and an ultrametric species tree, returns a
reconciled gene tree annotated with duplication transfer and loss events, its likelihood, as well as optimal rates
of duplication, transfer and loss. Available at https://github.com/ssolo/ALE.

1 publication in the database mentions Program ALE

Program Angst

Available at http://almlab.mit.edu/angst/
2 publications in the database menfion Program Angst

Program Arlequin

The goal of Arlequin is to provide the average user in population genetics with quite a large set of basic
methods and statistical tests, in order to extract information on genetic and demographic features of a collection
of population samples. In particular, Arlequin implements a Minimum Spanning Network algorithm to embed the
set of all minimum spanning trees computed from a distance matrix of haplotypes
(http://cmpg.unibe.ch/software/arlequin3/).

5 publications in the database mention Program Arlequin
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Finding experts — In pictures!

The Community




Finding experts — Who works with whom?

Exploring the co-author graph and social network measures:

Choose a criterion to color nodes accordingly. Choose a country to style node borders

Betweenness Centrality - ACEungy

Set a threshold number of publications for coloring. None )

10 publication(s) v
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Hover over or click on a node to see more information.
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Finding experts — Who works on that keyword?

Coloring the co-author graph with respect to a keyword:

Choose a keyword or a keyword-set to color nodes Choose a subcriteria to style nodes accordingly.

accordingly. Prolificacy (total output) i

Choose a country to sble node borders

Set a threshold number of publications (containing accordingly.

the selected keyword) for coloring. ' None v |

| 2 publication(s) |

1871 m
|

2004 201

Howver over or click on a node to see more information.
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Finding experts — Who works on that keyword?

Coloring the co-author graph with respect to a keyword:

Choose a keyword or a keyword-set to color nodes Choose a subcriteria fo style nodes accordingly.

bl i | Focus (fraction of total output) -~

Choose a country 1o style node borders

Set a threshold number of publications (containing accordingly.

the selected keyword) for coloring. | None v

| 2 publication(s) |
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Hover over or click on a node to see more information.
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Finding experts — Where to meet/read them?

Where the community publishes:

Conferences

HENNIG-II{4) ALcOB2015(2) ALENEXi2(1) APBCOS(1) APBCDS(T)
COCOONDS{T) COCOONDT(1) CPMOT(1) CPMOS(2) CPMID(1) CPMI2(1) CPMEE(1) CSBD

IFCS00{ 1) IFCE02{1) IFC304{1} IFCSDE{1) GFKLOT) 1SAACDHT) ISAACDET) ISAACDE(T)

BIBEQS(2) BIOTDR(1) CIBCBI3{1)
CSBO5{1)y CSBOG(1) CSB10{1) ECCBOZ{1) ECCBOS{1) ECCBDS(1) ECCBI12{1) |CCABS1I(1)

ISBRAOT(Z) ISBRADE(1) ISBRATD

COCOADT{T) COCOADE(T) COCOONDHT) COCOONIST)

I{1} ISBRAIZ{1} ISBRA11} ISBRA1SZ) 1SMBOS{1}

ISMB10(2)} 1SMB11{1} ISMB1Z{1} ISMB14{1}) ISMBECCBOR(1) ISPAN12{1} IWBRADS{1} JOBIMI4{1} Logic-and-Program-Semantics{1) MCCMB11{1) MFCS05{1} NCSD5{1) PACBB12(1}

RECOMB-CG
JCEEE15({1)

PADLOZ{1} PR=MIDT{1} CATSD41} SPIE-BBS-I{1)
CG0E{1) SMBEDS{1) SYRCoDISDE{1) ICTCSOT{1)

RECOMB [}5[4] RECOMBOT(1)

RECOME-CGDE({1) PPENIX{1} SEA'
RECOMB-CG12(1)
RECOMBER{1} SACDI{1} SFCDET)

10(2) Alcoma'BR1}
PSBO3(2) PSBO41T)
RECOMBOS{2) RECOMB13{2) RECOMBIS{1)

0{1} ICTCS0S(1) ICDCITOS(1) WEATE{1) RECOME-
RECOMBO1{1} RECOMBOz(1) RECOMBO4(3)
SODADS(T) SODWEH1) TAMGCIZ(1) TCSEZ{1)

RECOMB-CG13(1)

Werhandlungen-des-Naturwissenschaftlichen-Versins-Hamburg(1) JMDATE(1) wasioz() WABID3(3) wasiosiy wasios) wasioriy WABIOB(3) wasioainy WABI12(2)
WE14{1)
Journals
ﬁCOM[T} Advances-in-Applied-Mathematics(2)
ALG(3) ALMOB(3)
Applied-Mathematics-Letters(2) BI Dgﬂ Biclogy-
and-Philosophy(2) Biology-Direct(2) BEM B[‘l ?J[Q] BMCB(12) CEB(9) Cladistics(2)
GEN[?}

Information-Sciences {Z)
JMAB(6) Jmeiz) JME(4)
MBE(16) mBio(5)
PLoS-Computational-Biolegy(2) PLoS-Genetics{Z) PLoS-OME(3) PMAS(3)
SlAM-Joumakon-Discrete-Mathematics(3) SICOMP(3)

Systematic-Zoology{2)

rL4) JBCB(13) JCB(21) JCLA(S) scom

Journal-of-Discrete-Algorithms{2)  Journal-of-Theoretical-Biology(2)
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SB(24)
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Finding experts — Where do they live?

Automatic extraction of country from webpage URL:

Choose a criterion to color nodes accordingly. Choose a country to style node borders
| Degree Centrality v accordingly.

Set a threshold number of publications for coloring. Germany x

| 2 publication(s)  ~|

1871 @

Hover over or click on a node to see more information.




Finding experts — Where do they live?

Automatic extraction of country from webpage URL:

Choose a criterion to color nodes accordingly. Choose a country to style node borders
| Degree Centrality v accordingly.

Set a threshold number of publications for coloring. Germany x

R o - the Tlbingen Connection
1871 m

2004

Hover over or click on a node to see more information.
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Following the community — RSS feeds

Who is Who in Phylogenetic Networks

# Authors Community Keywords Publications Sofiware Browse Basket Account Contribute!l About Help & 2

- whole website

Associated keywords

b

: AlC BIC bootstrap clustercontainment coslescent distance-between-networks enumeration evaluation explicit-network fom-
clustars from-network from-rooted-trees fromsequences from-species-iree galled-trea heuristic hybridization
|ateral-gene-transfer ikelihood linesge-sotting NP-complete parsimony perfect Phylogenetic-network phylogeny polynomial Program-

LatTrans Program-Nepal Program-PhyloMet Program-SPMet Freconstruction scftware statistic akmodel survey
tree-child-network tree-c cntainment tripartition-distance

<2015 >

Yun Yu and Luay Nakhleh. A Distance-Based Method for Inferring Phylogenetic Networks
in the Presence of Incomplete Lineage Sorting. In ISBRA15, Vol. 9096:378-389 of LNCS,
1 springer, 2015. % = ® 6
Keywords: bootstrap. explicit network, from distances, heuristic, incomplete lineage sorting.
phylogenetic network, phylogeny, reconstruction.

Note: http://bioinfo.cs.rice edu/sites/bioinfo.cs.rice edu/files/YuNakhleh-ISBRA15 pdf.
fw 3 &



Following the community — Social networks

Who is Who in Phylogenetic Networks

# Authors Community Keywords Publications Sofiware Browse Basket Account Contributel About Help & Q

Associated keywords 4+
: AlC BIC bootstrap clustercontainment coslescent distance-between-networks enumeration evaluation explicit-network fom-
clustars from-network from-rooted-trees fromsequences from-species-iree galled-trea heuristic hybridization
|ateral-gene-transfer ikeiihood lineage-sorting NP-complete parsimony perect Phylogenetic-network phylogeny potynomial Pragram-
LatTrans Program-Nepal Program-PhyloMet Program-SPMet Feconstruction software statistic akmodel survey
tree-child-network tree-c cntainment tripartition-distance
€ 2015 > »

Yun Yu and Luay Nakhleh. A Distance-Based Method for Inferring Phylogenetic Networks

in the Presence of Incomplete Lineage Sorting. In ISBRA15, Vol. 9096:378-389 of LNCS,
1 springer, 2015. % /=™ O

Keywords: bootstrap. explicit network, from distances, heuristic, incomplete lineage sorting.
phylogenetic network, phylogeny, reconstruction.

alsebme 0INfo s rice.edu/sites/bioinfo_cs.rice edu/files/Y uNakhleh-ISBRA15 pdf.
L 2 8 - share on social networks or by email




Following the community — Professional networks

Who is Who in Phylogenetic Networks

# Authors Community Keywords Publications Sofiware Browse Basket Account Contributel About Help & Q

— on Google Scholar
Luay Nakhleh (f 7= | Order by: Type | Year
download BibTeX basket

including Scopus query

Associated keywords about the DOls A
AlC BIC bootstrap clustercontainment coalescent distance-between-networks enumeration evaluation EXP"C“ -network from-

clusters from-network from-rooted-trees fromsequences from-species-iree galled-trea heuristic hybridization

ateral 3:':1"’4—' kelihood lineage-sorting MP-complete DArsimony perect phylogeneti c-network phylﬂgen}' poltynomial Program-

LatTrans Program-Nepal Program-PhyloMet Program-SPMNet Mreconstruction software

:-.-.'-‘.-:-.3-.‘“-'1‘325' SUMEY
tree-child-network tree-containment tripartition-distance

<2015 >

Yun Yu ﬁr;d Luay Nakhleh. A Distance-Based Method for Inferring Phylogenetic Networks
in the Presence of Incomplete Lineage Sorting. In ISBRA15, Vol. 9096:378-389 of LNCS,
1 springer, 2015. % /== ©
Keywords: bootstrap. explicit network, from distances. heuristic. incomplete lineage sorting.
phylogenetic network, phylogeny, reconstruction.
?ﬁte tgttp:.-’.-'bi-:} nfo.cs.rnce.edu/sites/bioinfo.cs.rice eduffiles/YuNakhleh-ISBRA15 pdf.
v & M
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Analyzing the trends — general trends of the field

About 40 publications a year:

Browse publications: Article (Journal), InProceedings, InBook, Book, PhdThesis, MastersThesis, Misc

Article (Journal)
InProceedings
InBook

Book
PhdThesis
MastersThesis
Misc

BERERER

20—

1990 1995 2000 2005 2010 2015




Analyzing the trends — general trends of the field

Number of PhD Theses per year

0 0_0_0_
1990 1995 2000 2005 2010 2015




Analyzing the trends — general trends of the field

Explicit networks versus abstract networks?

e explicit phylogenetic networks

. Simplistic
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i~ . diagram k. P
— galled | T P ”"-.,./g;“*- [ ;\Q
== network S e A "-bﬁ.-ﬁ'q %
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%Z Dendroscope ‘ |"":::? \I network
=z o [ B¢
- HorizStory
e abstract phylogenetic networks
classify, visualize data
. minimum spanning network
split network - median QYL o i -
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g — ; iy F :
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Analyzing the trends — general trends of the field

1990 1995 2000 2005 2010 2015

1990 1995 2000 2005 2010 2015




Analyzing the trends — general trends of the field

Abstract networks

2003 2010

12

Explicit networks

1995 2000

2005

2010

30

20




Analyzing the trends — A less clusterized field?

M: 0.118, D: 0.467 JGORTET -, . L
; MPOpISOVE N arasimnan __ R —
M: 0, D: 1 RShamir ' j—
Bl \\\\ = \|Panida
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Analyzing the trends — A less clusterized field?

1671 ESDEID 2015
1871 1882 1902 2004 2015
Hover over or click on a node to see more information.
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Number of nodes (authors) in the chosen range is 168. Number of edges is 264.




Analyzing the trends — A less clusterized field?

2004

Number of nodes (authors) in the chosen range 1s 149. Number of edges i1s 302.



Analyzing the trends — Classifying abstracts

Factor analysis (with Lexico) of the abstracts of the journal articles
with DOI in the database available on Scopus:

— Specific of the right:
gene
events
218 genes
data
transfer
HGT
methods
evolution
evolutionary
Specific of the left: method
time 2 software
n history
if lineage
@) 201 species
X 127 [23 7
1 g2 H 35 =]
1 i35 g7| =21 197 5 4
triplets _ 221 LT“J FE e £l
vertices 2] &7 61 [[=o1E 3 _:1 7| [ el £2
problem EI—" BEL [ o &
rooted i g3 v L0
prove = sl (|78
consistent =
algorithm | oha
k 7




Analyzing the trends — Temporal evolutions

TreeCloud of the vocabulary specific to abstracts before 2010

bound
lower it
hybrid test
nodes
explicit _ _
COoNsensus
collection
standard

representation

split

decomposition

compatible

metric
metrics
child

galled ;rove

structure
conclusion : :
median recombination
Sequences without
CEOEI'”C gra ph conmnversion

reconstruction



Analyzing the trends — Temporal evolutions

TreeCloud of the vocabulary specific to abstracts of 2010-2015

fixed
paramelter
algorithm
_ acyclic
neighbor agreament
article
parsimony
gene e
space
reconciliation
edges
vertex
Iype
optimal
reticulate
evolution
reticulation
events
level
oao frees
minimum rooted
shown leaves
simulated vertices
network species

temporal
across

hybridization different
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Subclasses of phylogenetic networks

Huson & Bryant 2006 Huson Rupp & [Rootcdphylogcncticnclwcrk]
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Information System on Graph Classes and their Inclusions

Information System on Graph Classes and their Inclusions

ISGCI home

The Java application

All classes

References

Smallgraphs

About ISGCI

Screenshots

Mews

FAQ_

Contact &

Impressum

Database contents

1525 classes
189072 inclusions
updated 2015-07-11

Latest news

2015-03-26 Added support for
graph parameters.

What is ISGCI?

Find class

1SGCI is an encyclopaedia of graphclasses with an accompanying java application that helps you to research
what's known about particular graph classes. You can:

Classic classes

check the relation between graph classes and get a witness for the result

draw clear inclusion diagrams

colour these diagrams according to the complexity of selected problems

find the P/NP boundary for a problem

save your diagrams as Postscript, GraphML or SVG files

find references on classes, inclusions and algorithms

Classes by definition

Meyniel All classes

P -bipartite Chords & chordality

P -reducible (De)composition
C Directed graphs

bipartit &

c%iiij;]e Forbidden subgraphs

chordal bipartite

circle

clique graphs
cograph

{(Forbidden) minors
Helly property
Hypergraphs
Intersection graphs
Matrix

o 1 1

Problems

3-Colourability

booleanwidth decomposition
Clique

Clique cover

cliquewidth decomposition
Colourability

cutwidth decompeosition
Domination

Feedback vertex set

Graph isomorphism

Hamiltanian ~urla



ISIPhyNC and subclasses of phylogenetic networks

binary

I\

binary tree-based

binary spread-k

\ binary nested blnyampressed
binary level-k bmaryrstable binary tree\mblmg

binary spread 3
\ binary Pf'—nested

binary level-3 binary MUL-stable

binary genetically stable
binary nearly stable

binary galled network

1

binary spread-2 binary CLS

1 binary 3-nested
binary dlstmct cluster

binary level-2 binary tree-child

binary spread-1 \binarﬁg 2-nested
\ \\ I::|r|a|r~_,F regular
binary leaf outerplanar<~—— binary galled tree
I:Jm)/ normal

binary unicyclic binary phylogenetic tree




ISIPhyNC and subclasses of phylogenetic networks

binary spread-k

\ binary nested I:-'mar‘zg
binary level-k binary stable
|L

binary spread-3

\ / binary L;—nest:—:-d

binary level-3

binary spread-2

N

binary level-2

binary 3-nested

binary spread-1 binary 2- npg.tpd

binary leaf outerplanar<—

binary unicyclic

binary galled network

binary

A\

I eraa@\\

binary tree-sibling

t}:—?v stable

binar

binary c

gré stable
bi naﬁ“

-stable

binary distinct-cluster

\

binary regular

binary tree-child

bmary galled tree

binary normal

binary phylogenetic tree



ISIPhyNC - The classes

ISIPhvNC - Class: binary nearly stable

Definition

A phylogenetic network 1s binary nearly stable if 1t 1s binary and it 1s nearlv stable [reference]

Relationships with other phylogenetic network classes

Maximum subclasses

* binarv tree-child [reference] (Noting that binary tree-child networks can be defined as binary phylogenetic networks whose vertices are all stable
implies that binary tree-child networks are particular cases of nearlv-stable networks )

Minimum superclasses

s Dbinarv

Problems
Positive results proved for this class

o Tree Containment: Solvable in D(nz) time [reference]
s Tree Contamment: Solvable in O(n log #) time [reference



ISIPhyNC — The problems

ISIPhvNC - Problem: Tree Containment

Summary

Does the mput network contam the mput tree on the same set of leaves? [reference

Bibliographic references on the o is whe in pivlogenetic networks

More formally

Input: & phvlegenetic network NV and a tree T on the same set X of taxa.
Output: YES if N contains 7. NO otherwise.

Phylogenetic network classes with results on this problem

Positive results

s binarv level-2: Solvable in O(x) time [reference] (Observation 1)

s binarv level-3: Solvable in O(n) time [reference] (Observation 1)

o binary level-k: Solvable i O(zk.ﬂ) tume [reference] (Observation 1)
s binarv nearlv stable: Solvable in D(uz) time [reference]

s binarv nearly stable: Solvable in O(n log 1) time [reference]

s binarv normal: Solvable m polynomial time [reference] (Theorem 2)

* binarv stable: Solvable in D(a13} time [reference]
o binary tree-child: Solvable m polynomial time [reference] (Theorem 1)

Negative results

s binarv: WP-hard. reduction from Node-disjoint Paths [reference] (Theorem 3.1)

Other problems: Cluster Containment, recognition, etc.



ISIPhyNC — The properties

ISIPhyNC - Property: Upper bound on the number of vertices

Summary

The number of vertices 1s bounded by the number of leaves.

More formally

There exists a function fsuch that anv networle with » leaves has at most 1) vertices.

Phylogenetic network classes with this property

o binarv CLS: An upper bound on the number of vertices 1z 4n. [reference] (Lemma 4)
* binarv nearlyv stable: An upper bound on the number of vertices 15 26m-24_ [reference] (Theorem 2 (adding the number of reticulation vertices. tree
vertices. the root and the leaves))

R - - ¥ — - R - . -
s binarv normal: An upper bound on the nmumber of vertices 15 n=-n+2 [reference] (Theorem 5.1(2). with a multiplication by 2 to take mto account the
number of vertices possibly added during the "decontraction” to obtain a binary phylogenetic network)

s binaryv regular: An upper bound on the number of vertices 15 2" [reference] (Theorem 5.1(3). with a multiplication by 2 to take into account the
number of vertices possibly added during the "decontraction” to obtain a binary phylogenetic network)

* binarv stable: An upper bound on the number of reticulation vertices 15 4(n-1). [reference] (Theorem 1)

s binarv tree-child: An upper bound on the number of vertices 15 3n-2. [reference] (Proof of Theorem 2)

Other properties: unbounded number of vertices,
formula ... is / is not a distance metric on this class.



Annoying issues

Binarity:

—> makes the network of subclasses more complex as every class is
doubled (or more...)

— some results need to be extended/adapted to the non-binary case



Annoying issues

Binarity:

—> makes the network of subclasses more complex as every class is
doubled (or more...)

— some results need to be extended/adapted to the non-binary case

Example:

«level» = maximum over all blobs of the minimum number of arcs
to remove to obtain a tree from the blob




Annoying issues

Cluster-distinct property:

— forbidden pattern: Y



Annoying issues

Cluster-distinct property:

— forbidden pattern: Y

Possibility 1: direct integration ? Possibility 2: stick with definition
@

is a binary regular network, is a binary regular network
i.e. a «decontracted»

regular network which is
binary

o o % ,

are not




Annoying issues

Agreeing on names:

«Stable 1»

—> visible vertex v (Huson, Rupp & Scornavacca 2011):
there exists a leaf / such that every path from the root to / contains v
(v is a stable ancestor of /)

— network «with the visibility property»: every reticulation vertex is visible

— called «stable» in Gunawan, DasGupta & Zhang 2015 ?

«Stable 2» e

oy confolings A equnl to N (aber, Mouton, "L ™y P,

Steel & Wu 2015) < v e v
C b ¢ b c

reticulation-stable and MUL-stable ? -
folding



Thank you for your attention!

Looking forward to getting your feedback about:

- « Who is Who in Phylogenetic Networks »

http://phylnet.univ-mlv.fr

- « ISIPhyNC »

http://phylnet.univ-mlv.fr/isiphync/



http://phylnet.univ-mlv.fr/
http://phylnet.univ-mlv.fr/isiphync/
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