 

TALK ABSTRACTS:

Allen Rodrigo - University of Auckland, New Zealand

Phylogenetics and anti-virus therapeutics

There is as yet no successful vaccine that works to prevent or halt HIV-1 infection.  In part, this is because of the high genetic diversity of HIV-1.  In this presentation, I will discuss our approach of using synthetic ancestral HIV-1 sequences as vaccine candidates, to partially mitigate the effects of the virus's genetic diversity.   I will discuss why an ancestral sequence may be better than a consensus sequence, the intricacies of designing ancestral sequences, the unexpected emergent properties of these sequences, and some of the biological results obtained so far.

Andrew Roger - Dalhousie University, Canada

Changing rates-across-sites distributions and long branch attraction

Much recent work has shown that failing to model important aspects of nucleotide or protein sequence evolution can lead many phylogenetic methods, including maximum likelihood, to infer the incorrect tree.  For instance, ignoring variation in the rates across sites (RAS) in an alignment can bias tree estimation to incorrectly place long branches together (the so-called "long branch attraction" phenomenon). However, methods that explicitly utilize RAS models although eliminating this particular problem, may succumb to long branch attraction under conditions where the RAS distribution changes over the tree.  Here we present evidence that such changes in RAS distributions are relatively common in proteins when considering ancient phylogenetic divergences such as the prokaryote-eukaryote split.  We present evidence from an empirical example and from extensive simulation studies that

parallel changes in RAS distributions in distantly related taxa can lead to long branch attraction if these changes are not explicitly modeled.

Alice Lesser - Uppsala universitet, Sweden

Hereditarily optimal realisations of consistent metrics

An optimal realisation of a metric (X,d) is defined to be a minimum-weight graph in which for any two points x and y in X the shortest distance between them is d(x,y).

For tree-like data the optimal realisation is a unique tree, but for non-tree-like data it is not necessarily unique, and moreover finding such realisations is NP-hard. Instead we can define hereditarily optimal realisations inductively with respect to the number of elements in X, and these are essentially unique and can be described explicitly. Under certain conditions these realisations are isomorphic to the well-known Buneman graph, which has been successfully used in phylogenetic analysis.

Barbara Holland – Massey University, New Zealand

Combining spectral analysis with the parametric bootstrap to determine how well the best model fits the data.

Maximum likelihood is a popular method of phylogenetic analysis as it allows you to explicitly state and incorporate your assumptions about the mechanisms of sequence evolution. A natural question to ask is 'Which model (of some family of models) fits the data best without over-fitting?'  Likelihood ratio tests or the Aikeke Information Criterion (AIC)help to answer this question. 

This talk address the next obvious question:

'How well does this model fit the data?', or phrased more pessimistically,  'Is the best model still lousy?'

Spectral analysis is used in combination with the parametric bootstrap to compare the frequency of patterns in the observed data to what would be expected under the best model.

Charles Semple - University of Canterbury, New Zealand

Combining Evolutionary Trees with Dated Ancestors

Most supertree methods for combining rooted phylogenetic trees with overlapping leaf sets into a single `supertree' only utilize the discrete topology of the input trees and ignore other information which may be available. In this talk, we describe a fast and exact supertree algorithm that includes as its input divergence times of speciation events. This is joint work with David Bryant (McGill University) and Mike Steel (University of Canterbury).

Daniel Huson -  Universität Tübingen, Germany

SplitsTree4.0 - a Java frame-work for tree- and splits-graph-based phylogenetic analysis

A set of aligned character sequences or a matrix of evolutionary distances often contains a number of different and sometimes conflicting phylogenetic signals, and thus does not always support a unique tree. To address this problem, Bandelt and Dress (1992) developed the method of split decomposition. For ideal data, this method gives rise to a phylogenetic tree, whereas less ideal data are represented by a tree-like network that may indicate evidence of different and conflicting phylogenies. The SplitsTree program implements this approach and can be used to compute and visualize phylogenetic networks called splits graphs. The current version, SplitsTree3.2, which is widely used, was developed  during a research visit to Massey University and the University of Canterbury. Written in a mixture of C and C++, over time, with every added feature, the code-base has become more and more unmanagable.

Thus, we are currently reimplementing the whole program in Java. The new version,

SplitsTree4.0, has many new features, such as web-start capability, and a simply plug-and-play mechanism for adding new transformations between different types of data. For the user,

this simply means that are many more transformations available and new transformations (e.g. found on the web or obtained by email) can be hot-plugged into the program.

David Bryant – McGill University, Canada

The representation of evolutionary relationships by phylogenetic networks

Phylogenetic trees are applicable over a wide range of time scales and contexts, but there are limitations in always forcing data onto a standard phylogenetic tree. Processes such as parallel mutation, hybridization, recombination and gene-conversion violate a tree-based evolutionary model. Agiven data set may support a number of different phylogenies and ignoring this conflict can lead to misleading conclusions. These situations motivate the use of phylogenetic networks, rather than trees, when representing evolutionary relationships. I will discuss several existing methods for constructing phylogenetic networks then describe a new method, 

NeighborNet, which is closely related to the popular Neighbor Joining phylogenetic 

tree method.

David Penny – Massey Univeristy, New Zealand

Areas of Ignorance

There are still many areas where we need to clarify fundamental evolutionary ideas using sequence information, and they vary from population data to deep divergences in the tree of life. For example, what are better alternatives to bootstrapping with population data? Here we are not interested in taxonomic questions, and consequently the bootstrap support for an internal edge of a tree is of little interest. The tree or network may be highly informative, even if bootstrap values (a frequentist approach) could be relatively low. In the middle part of the range, the classic phylogeny problem from sequence data we need to understand better the questions were are asking in order to better understand the information from the various forms of maximum likelihood, and Bayesian approaches. Too often it appears that a “rule” is being followed, but the biological question is unclear. At the other end of the scale, in deep phylogeny, standard models of sequence information imply we have lost information. We need more information from three-dimensional information, and better ways of using unique sequence-based characters.

Dietmar Cieslik - University of Greifswald, Germany

The problem of "Shortest Connectivity" 

The problem of "Shortest Connectivity" has a long and convoluted history. Usually, the problem is known as Steiner's Problem and it can be described more precisely in the following way: Given a finite set of points in a metric space, search for a network that connects these points with the shortest possible length.  This shortest network  must be a tree and is called a Steiner Minimal Tree (SMT). It may contain vertices

different from the points which are to be connected. Such points are called Steiner points. Steiner's Problem seems disarmingly simple, but it is rich with possibilities and difficulties, even in the simplest case, the Euclidean plane. This is one of the reasons that an enormous volume of literature has been published, starting in the seventeenth century and continuing until today.

Over the years Steiner's Problem has taken on an increasingly important role. More and more real-life problems are given which use Steiner's Problem or one of its relatives as an application, as a  subproblem or as a model. We will discuss the problem of "Shortest Connectivity" as a general approach to investigate real structures in the nature.  At first we will give an overview about Steiner's Problem and its relatives as one of the most interesting optimization problems in the intersection of

combinatorics and geometry. 

Secondly, but as the main part of the talk, we will discuss a new challenge, namely to create shortest trees which reflect the phylogeny, which is the evolutionary history of "living entities". Trees are widely used to represent evolutionary relationships. In biology, for example, the dominant view of the evolution of life is that all existing organisms are derived from some common ancestor and that a new species arises

by a splitting of one population into two or more populations that not do not cross-breed, rather than by a mixing of two populations into one.

We will consider the problem of reconstruction of phylogenetic trees in the our sense of shortest connectivity.  The "central dogma" will be: 

A phylogenetic tree is an SMT in a desired chosen phylogenetic space.

In any case this topic contains many problems in further research.

Eva Freyhult - Uppsala universitet, Sweden

A comparative genomics approach to discovering new RNA regulatory elements and genes

In general, functional RNAs have conserved secondary structure rather than sequence. This makes the search for RNA genes and other functional RNA elements in a genome more complicated than the search for protein genes. A method using a comparative genomic approach has been developed and applied to find regulatory elements, with conserved secondary (and primary) structure, in the untranscribed regions of human mRNAs.

Faisal Ababneh - University of Sydney, Australia

Simulating Phylogenetic Trees with Two Edges

Consider a rooted tree with two edges (X (t), Y (t)), where the common ancestor is
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Assuming each nucleotide of each sequence behaves independently and identically, the three methods are: 

· Obtain the probability of aligned pairs and generate from the multinomial distribution with parameters n and Ft, where n is the size of the sequence and Ft (ij) is the probability that at a given nucleotide site, the first and second sequences have nucleotide i and j, respectively.

· Simulate the embedded Markov chain (MC) and the random sojourn times independently at each nucleotide site.

· Simulate an approximate process by selecting elements randomly from the sequences according to an approximate Markov chain changing these elements with probabilities from the rate matrix R.
Frédéric Delsuc – Universtiy Montpellier II, France

Bayesian Posterior Probabilities and Maximum Likelihood Bootstrap proportions: Oranges versus Apples ?

Several authors have recently reported marked discrepancies between non-parametric bootstrap proportions and Bayesian posterior probabilities as a measure of node reliability. These differences have led to difficulties in the interpretation of sometimes strongly conflicting results. As an attempt to reconcile these two indices, the non-parametric bootstrap resampling procedure was applied to the Bayesian approach. Eight highly diverse empirical data sets were used to study the relation between posterior probabilities, bootstrap maximum likelihood percentages, and “bootstrapped posterior probabilities”. Results showed that the relation between posterior probabilities and bootstrap maximum likelihood percentages is highly variable but that very strong correlations always exist when Bayesian node support is estimated on bootstrapped character matrices. Thus, apparent topological conflicts suggested by the Bayesian approach were reduced after bootstrapping. These results implied that, at least in certain cases, Bayesian posterior probabilities provide overestimates of node reliability and may end up strongly supporting incorrect phylogenetic relationships. Albeit computationally intensive, the more conservative bootstrap approach might be of safer use.
Graham Byrnes – University of Melbourne, Australia

Perturbed Neighbour Joining and Generalised Least Squares

· We present a work-in-progress report on software being developed as a hybrid of the two main phylogenetic tree reconstruction approaches: Neighbour Joining (NJ); and whole-tree optimisation techniques based on Parsimony or Likelihood. Our approach is to first generate a set of candidate trees from a distance matrix, using either bootstrapping or direct perturbation of the distance matrix. These are filtered to leave only one representative of each (unrooted) topology, then passed to a generalised least-squares (GLS) program. 

· The GLS program allows several options: to fix the topology of the candidate trees while optimising branch lengths and evaluating a likelihood; or to allow the tree topology to evolve by inserting, deleting or moving internal branches. The likelihood can be evaluated using either a model based variance-covariance matrix estimated from the tree, or an empirical matrix estimated directly from the sequence data.

· We are evaluating the program using two smalls tests sets. One consists of 23 HIV DNA sequences, another of 50 thioredoxin amino acid sequences.

Greg Ewing –  University of Auckland, New Zealand

Bayesian MCMC estimation of migration rates in a island population model using serially sampled sequence data

We present a Bayesian statistical inference approach for estimating migration rates and effective sizes  in island-structured populations, using sequence data collected at different times. By using Markov Chain Monte Carlo (MCMC) integration, we take account of the uncertainty in genealogies and parameters. We recover information about the unknown true ancestral coalescent tree, population size and the migration rate from the temporal and spatial sequence data. We briefly discuss the MCMC strategy, and show what can be inferred in cases of interest with simulated data.

Howard Ross – University of Auckland, New Zealand

Using the Maximum Clique to Construct a Supertree

Matrix representation with compatibility (MRC) identifies the largest set of mutually compatible characters (maximum clique) in combined datasets of trees represented by binary additive coding. The supertree can be directly determined from this clique, without recourse to arguments involving parsimony and homoplasy. In a simulation study of the powers of MRC and matrix representation with parsimony (MRP) to construct a supertree reliably, MRC and MRP were successful with datasets having larger numbers of trees (>7-10), each with substantial overlap (>50% of all taxa), but overall, MRP was slightly more successful than MRC. Identifying a maximum

clique is subject to the NP-hard constraint so that MRC may be impracticable when the product of the number of trees and the number of taxa per tree exceeds 500-5000. Other techniques, including weakly compatible splits used in the construction of splits graphs, will be discussed as alternative methods in the construction of supertrees. 

James Matheson – Massey University, New Zealand

Using cellular automata to simulate evolutionary problems

Cellular automata are arrays of cells that can be  used to simulate discrete  (as opposed to continuos) systems and  are particularly useful for looking at spatial effects.  This presentation will look at  the applications of cellular automata to the study of molecular evolution and in particular to modeling the evolution and spread of the Influenza A virus. The use of cellular automata to study the formation of genetic clines will also be briefly discussed.

Jessica Haywood – University of Auckland

Molecular epidemiology of Feline Immunodeficiency Virus in New Zealand’s feral and domestic cats (Felis catus)

Feline Immunodeficiency Virus (FIV) is a lentivirus that specifically infects felines, and can lead to Feline Acquired Immunodeficiency Syndrome (FAIDS), which eventually results in death of the host.  In New Zealand, FIV is found in both feral and domestic cat (Felis catus) populations.  Recent worldwide studies have demonstrated that FIV prevalence is greatest in older, male, and feral cats, which is linked to probable transmission modes.  

The FIV genetic subtypes in New Zealand, and the presence of a geographical influence on these subtypes, will be established.  FIV prevalences in, and the extent of exchange between, the domestic and feral cat subpopulations will also be determined.   

Viral genomes are extracted from cat blood samples, and a coding region of the envelope gene is amplified using PCR (polymerase chain reaction).  This region is then sequenced, and aligned using CLUSTAL W.  Phylogenetic trees are constructed using PAUP*.

In this research, phylogenetics is used in conjunction with molecular techniques to study FIV genetic diversity and host population dynamics.  Preliminary results on the genetic variation of FIV in New Zealand’s domestic cats will be presented.

Johan Kahrstrom - Uppsala universitet, Sweden
Norms and the tight span

Let T be a finite weighted tree and consider the metric induced on T by the weight on T. If one only knows the distances between the leafs of T, the entire tree can (in some sense) be reconstructed by constructing the 'tight span' of the leafs. A similar situation arises when we look at a rooted infinite tree (in the sense that there are no leafs in the tree), where we are given a distance-like function on the 'infinite ends' of the tree. In this case the tree can also be reconstructed by constructing the tight span.

The distance function on the infinite ends, together with the set of infinite ends, have the structure of a 'valuated matroid of rank 2'.  Conversely, given a valuated matroid of rank 2, then we can construct the tight span of this matroid, which in nice cases will have the structure of a tree.

In this talk I will present some results on the tight span of a valuated matroid constructed from a vector space over a field with a discrete valuation. It turns out, that the set of elements of this tight span is precisely the set of norms on the vector space, as defined in a paper from 1984 by J. Tits.

Katharina Huber – Sveriges lantbruksuniversitet, Sweden

Four characters suffice

It was recently shown that just five characters (functions on a finite set X) suffice to convexly define a trivalent tree with leaf set X. Here we show that four characters suffice which, since three characters are not enough in general, is the best possible

Kay Nieselt-Struwe -Universität Tübingen, Germany

Evolution of antisense transcripts

A puzzling phenomenon in the context of the regulation of gene expression is the existence of so-called antisense transcripts.  Antisense transcripts are mRNAs that have complementary sequences to known (sense) mRNAs.  Antisense transcripts are found in viruses, prokaryotes as well as eukaryotes.  The existence of the sequences of whole genomes allows now the genome-side investigation of this phenomenon.  We are currently developing a method that predicts in silico antisense transcripts on the basis of pairwise comparisons of genomes.  We will show first results for the model organism Saccharomyces cerevisae.  Furthermore we are trying to answer the question how evolutionary conserved this type of gene regulation mechanism is.  For this, pairs of predicted antisense transcripts are compared between several species, such as human, mouse, rat and yeast.

Lars S Jermiin, Simon Ho - University of Sydney, Australia

Tracing the Decay of the Historical Signal in Sequence Data

Molecular sequences may contain a variety of different signals, one of which is the historical signal that we often try to recover through phylogenetic analysis.  Other signals, such as those caused by compositional heterogeneity, lineage-specific and site-specific rate heterogeneity, invariant sites and co-variotides, may interfere adversely with the recovery of the historical signal.  The effect of the interaction of these signals on phylogenetic inference is not well understood and may in many cases even be under-appreciated.  In this study we present preliminary results from Monte Carlo simulations, where we explore the success of phylogenetic methods in recovering the true tree from data that have evolved under non-homogeneous conditions.  The results highlight that there is a growing need for simple methods to detect violation of the phylogenetic assumptions.

Matthew Phillips - Massey University, New Zealand

Phylogeny from Morphological data

Resolution of almost the entire tree of extant taxa will be possible with long molecular sequences and the use of molecular markers such as transposable elements. However, much of our understanding of evolutionary processes depends on phylogenetic inference from fossil taxa, for which morphological data is almost exclusively relied upon. Here I look at problems facing morphology-based phylogenetics, such as "outgroup-attraction" for ecologically-derived taxa, and wonder whether likelihood methods will prove to be more useful than the current standard for analysis of morphological data (parsimony).

Michael Charleston / Andrew P. Jackson –  University of Oxford, United Kingdom

On the coevolution of viruses and their hosts

DNA viruses, which exist in genomes of their hosts, and RNA viruses, which exist in the host cytosome, traditionally have quite different evolutionary relationships with their hosts.  DNA viruses, being generally larger and more slowly evolving, are frequently held up as likely candidates for a history of codivergence with their hosts,

whereas RNA viruses, being smaller and more mutable, are judged much less likely to show significant codivergence.  Cophylogeny mapping and subsequent randomisation testing can be used to assess the significance of phylogenetic congruence between host and parasite taxonomic groups. 

This presentation describes some analyses of some DNA viruses which have traditionally been held to be codivergent with their hosts, and some RNA viruses which have been held to be non-codivergent.  Cophylogeny mapping and statistical testing shows that things are not always as we expect, and that the overall picture is a good deal more complicated than has previously been thought.  There are no hard and

fast rules of the biology of a virus which will lead to cophylogenetic trends.  We find that some DNA viruses which were supposed to codiverge show no significant codivergence, and, surprisingly, some RNA viruses show significance congruence, consistent with a history of codivergence.

Mike Hendy – Massey University, New Zealand

Analytic solutions and bounds for maximum likelihood tree searches

We extend the work of Yang and of Chor et al. on analytic solutions to simple maximum likelihood models for small numbers of taxa. In particular on a symmetric 2-state model on n sequences evolving under a molecular clock, we find some exact solutions for n=3 and 4, and provide upper bounds on the likelihood values on trees with larger values of n, which may prove useful for branch and bound searches. 

Mike Steel – University of Canterbury, New Zealand

Information theory, the logarithmic conjecture, and the unexpected benefits of Lagavulin for reconstructing the distant past

We describe some recent information-theoretic bounds on the extent to which multi-state character data can be used to infer phylogenies and determine deep divergences.  Some of these results are joint work with Elchanan Mossel and involve a further

application of quartet-based theory.

Nicoleen Cloete – University of Auckland, New Zealand

MCMC for a distribution over ancestral selection graphs

In the absence of selection effects, the stochastic development of a genealogy with a population of fixed size is often modelled using the Kingman coalescent process. This process determines a probability distribution over rooted binary trees.

Recently Neuhauser and Krone gave a stochastic model generalising the Kingman coalescent in a natural way to include the effects of selection. The new model determines a distribution over a class of graphs.

Our aim is to carry out Bayesian inference for the selection parameter of the model of Neuhauser and Krone, from allelic data, using Markov chain Monte Carlo. We describe an algorithm for estimating the selection parameter.

Olivier Gascuel - LIRMM-CNRS, Montpellier, France

Very fast algorithms for phylogenetic tree inference

I will describe two very fast algorithms for phylogenetic tree inference. The first (Desper and Gascuel, J. Comp. Biol., 19:687-705, 2002) is distance-based and uses the balanced version of the minimum evolution principle (Pauplin, J. Mol. Evol. 51:41-47, 2000). It builds an initial tree by a greedy approach and improves this tree by nearest neighbor interchanges. The average time complexity is O(n^2log(n)), where n is the number of taxa, i.e. faster than Neighbor Joining that requires O(n^3)

time. Moreover, the topological accuracy is greatly improved in comparison with Neighbor Joining and other distance based approaches, especially with large trees. This algorithm is implemented in the FastME package. The second algorithm (joined work with Stephane Guindon, submitted) is based on the maximum likelihood principle. It starts from an initial tree built by a fast distance-based method, and refines this tree so as to improve its likelihood at each step. Due to simultaneous adjustment of the topology and all branch lengths, only a few steps are sufficient to reach an optimum. 

The computing time dramatically decreases in comparison with other maximum  

likelihood programs, while the likelihood maximization ability and the topological accuracy tend to be higher. For example, only 12 minutes are required on a standard computer to deal with a data set consisting of 500 rbcL sequences with 1,428 bp from plant plastids. This algorithm in implemented in the PHYML package. Both FastME and PHYML are available from: http://www.lirmm.fr/w3ifa/MAAS.

Paul Gardner – Massey University, New Zealand

RiboRace: evolving RNA in-silico

I will be discussing new results gathered upon the Allan Wilson Centre's new super computer, HELIX. We (ab)use the concept of a flow-reactor to simulate evolution in the RNA-world. This is used to compare the abilities of different RNA alphabets to move through a fitness landscape

Peter Wills  - University of Auckland, New Zealand

Genetic information and self-organised criticality

Systems subject to extremal dynamics (self-organised critical systems) conform to the Eigen-Schuster criterion for genetic information storage. The surprising constancy of the "selective superiority" parameter, independent of mutation rate, holds on regular lattices of any dimension and on random networks of any degree of connectivity. 

Rissa Ota – Massey University, New Zealand

Theoretical and applied results that show that Bayesian posterior probabilities on phylogenies are too liberal

It is important to assess stochastic error when estimating an  evolutionary tree. Sampling proportions of trees estimated from MCMC chains are becoming a popular way to do this as they this tend to be faster than ML plus the bootstrap. Here we show that the extremely fast "resampling of estimated log likelihoods" or RELL method behaves well under more general circumstances than previously examined. ML plus RELL is effectively the same speed as ML, which is often faster than running an MCMC chain. RELL actually approximates the bootstrap (BP) proportions of trees better than some bootstrap methods that rely on fast heuristics to search the tree space. The BIC approximation of the Bayesian posterior probability (BPP) of trees can be made more accurate by including an additional term related to the determinant of the information matrix (J). Such BIC-J estimates are shown to be very close to MCMC chain BPP values. Our analysis of mammalian mitochondrial amino acid sequences suggest that when model breakdown occurs, as it typically does for sequences separated by more than a few million years, the BPP values are far to peaked and 

the real fluctuations in the likelihood of the data are many times larger than expected. Accordingly, we believe it is important to get the stochastic error suggested by the data into MCMC chains if BPP values are to be considered reliable in real analyses. We illustrate some of our different methods for making MCMC BPP values more 

realistic and show that the posterior probabilities are then very similar to either the bootstrap combined with either an MCMC chain or ML. On a more general note, recent work suggests that the data and analyses of Murphy et al. 2001 and Waddell et al. 2001 has been useful in supporting the prior hypotheses of Waddell et al. 1999. 

However, BPP values particularly are not sufficient to reject features of the prior tree, such as Atlantogenata. Testing any scientific hypothesis requires data independent to that used to set up the hypothesis and a realistic assessment of systematic and 

stochastic errors.

Russell D. Gray - University of Auckland, New Zealand

How old are Indo-European languages?  Some Bayesian explorations.

Languages, like genes, provide vital clues about human prehistory.  Here we apply maximum-likelihood models of lexical evolution, Bayesian inference of phylogeny, and rate smoothing algorithms to test two competing theories of Indo-European (IE) origin – the “Kurgan expansion” and “Anatolian farming” hypotheses.  The analysis of a matrix of 84 present-day and 3 extinct languages each with 2,449 lexical items produced a feasible date range for the initial IE divergence of between 7,200BP and 9,600BP.  This age range is consistent with the Anatolian farming theory of IE origin, but is outside the range implied by the Kurgan theory. Results were robust to changes in calibration points, coding procedures and the priors of the evolutionary model.

Simon Ho, Lars Jermiin - University of Sydney, Australia

Re-evaluating the Cambrian Explosion Hypothesis: Accounting for Violations of the Stationarity Assumption

The Cambrian Explosion hypothesis refers to the apparently rapid radiation of modern metazoan lineages at the base of the Cambrian 545 million years (Ma) ago. During this period, nearly all of the 40 modern phyla appeared within as little as 6 Ma. The hypothesis is supported by the complete absence of unambiguous bilaterian taxa in the Precambrian. Contrary to established palaeontologic views, recent analyses of molecular sequence data have suggested that metazoan divergences occurred deep in the Precambrian, up to 1,600 Ma ago. In order to make these date estimates, a number of phylogenetic assumptions must usually be made, including the existence of a molecular clock. The effects of violating most of these fundamental assumptions are recognised but not necessarily well understood. Despite some evidence that compositional heterogeneity can interfere with phylogenetic inference, the assumption of compositional stationarity has largely been ignored. 

By conducting over 200,000 computer simulations of DNA evolution, it was shown that failure to account for non-stationarity could lead to estimates ranging from 62% to 280% of the actual divergence time. When considered in relation to studies of the Cambrian Explosion hypothesis, this translates into the range of 337 Ma to 1526 Ma, which encompasses all of the previous molecular date estimates.

The data sets used in 12 previous studies were re-analysed using a quartet-based method, which can accommodate sequences that do not conform to clock-like behaviour. It was shown that almost all of these data exhibit the characteristics that are conducive to overestimation of divergence dates. New estimates of metazoan divergence dates were made, after the most offending sequences were excluded. Of the 42 genes analysed, only nine supported dates that significantly rejected the Cambrian Explosion hypothesis. The new date estimates have highlighted a number of problems evident in previous studies, and suggest that published estimates of metazoan divergence dates are to be interpreted with caution.

Sverker Edvardsson – Mitthögskolan, Sweden

Folding of RNA - going from 2D to 3D
A short review of the problems related to 3D-folding will be discussed together with an introduction of various optimization techniques for solving this difficult problem. I will also investigate the possibility of involving Molecular Dynamics - a well established technique within computational physics. 

Thomas Buckley – Landcare Research, Auckland, New Zealand

Species radiations and data set heterogeneity: New Zealand alpine cicadas

Recent studies of closely related insect species have shown that phylogenies estimated from mitochondrial and nuclear loci are frequently incongruent.  Methods for detecting this incongruence and extracting the common phylogenetic signal are poorly developed.  I will present analyses of nuclear and mitochondrial data from the New Zealand alpine cicada genus Maoricicada.  Methods for detecting phylogenetic incongruence are reviewed and the problematic nature of estimating species relationships from such data sets are discussed.

Tim White – Massey University, New Zealand

Efficiently implementing maximum parsimony search on parallel computer architectures

Maximum Parsimony search remains one of the primary workhorses of researchers interested in phylogenetic tree reconstruction, due to its intuitive mechanism and apparent robustness when dealing with "reasonable" datasets. Frustratingly, MP search algorithms can take exponential time to produce optimal trees, which currently limits the number of taxa that can be analysed on one computer in a reasonable amount of time to around 20. With the arrival of the HELIX Beowulf cluster, we have the opportunity to push this taxon count higher. This presentation will cover the development of a highly optimised branch-and-bound MP search program for use on HELIX. The program exploits the structure of the problem in a variety of ways to reduce running time for tree-like datasets, and can be used efficiently with any number of compute nodes (including just one).  

Tobias Dezulian - Universität Tübingen, Germany

CGViz - a flexible tool for analyzing, visualizing and comparing genomic data

Modern molecular biology is producing huge amounts of data and visualization plays a central role in navigating and analyzing this data. Many special-purpose visualization tools exist e.g. for visualizing the data contained in GenBank files, exploring assemblies of newly sequenced genomes, investigating 20 repeat structures or representing interaction networks between genes and other entities. However, what is clearly lacking is a visualization and analysis tool that is not tied to any one specific task but is designed as a general purpose visualizer. Such a tool should both support

standard visualization tasks, but also enable a researcher to configure a new visualization of novel data "on the fly". Moreover, powerful navigation and analysis features should be made available to the researcher.

In this talk we present such a general purpose genomic visualization tool CGViz which we are currently developing in Java. To ensure maximal flexiblity, the fundamental datastructure employed by the program is a visualization graph that determines how and where different data sources are processed or displayed. In more detail, different types of nodes in the graph represent data sources, transformation operations, glyphs (the graphical objects used to represent the data), panes (linear, rectangular or circular display areas) and windows. Edges in the graph link determine how the different components relate to each other.

Standard visualization tasks are readily accomplished using predefined graphs (unknown to the naive user) whereas a novel visualization is obtained by interactively configuring an appropriate visualization graph. The program provides a set of standard glyphs and transformations and new ones can be loaded while the program is running (hot plug-and-play).

In this presentation we will demonstrate how to use CGViz to visualize genomic data using different examples such as the comparison of assemblies, analysis of blast results, human-mouse synteny, bacterial genomes, exon predictions and more.

Tony Larkum1, Lars Jermiin1 and Peter Lockhart2

1 University of Sydney, Australia

2 Massey University, New Zealand

The Evolution of Chlorophylls and Bacteriochlorophylls

Photosynthesis is divided into two great worlds, i) the Eubacteria with anoyxygenic photosynthesis, based on bacteriochlorophyll and lack of water splitting ability and ii) Cyanobacteria and plastids (of algae and higher plants) with chlorophyll and the ability to split water and form oxygen.  To some extent the Cyanobacteria, being Eubacteria,  bridge the gap between the two groups but they lean heavily towards the plastids in their photosynthetic characteristics.

Recently, with the availability of whole genomes of many of the anoxygenic photosynthetic bacteria, three Cyanobacteria and a number of plastids,  it has become possible to probe the origins of these organisms by phylogenetic tree reconstruction analysis.  There have been a number of attempts to do this.

A conclusion of fundamental importance is that there has been a very large degree of lateral transfer of whole segments of photosynthetic apparatus, between anoxygenic photosynthetic bacteria.  This means that the tree for various groups based on informative genes for eubacterial classification is not consistent with the photosynthetic gene information.  This explains why the distribution of photosynthesis is so disjunct in the eubacterial tree.

Nevertheless the question has to be asked as to whether there is still sufficient information in gene sequences to decide on some of the fundamental questions, such as which came first, chlorophyll or bacteriochlorophyll, what was the first reaction centre and what was the first light-harvesting antenna protein?

We will briefly review each of these fields and set out the critical evidence on which future conclusions may be drawn.

Vincent Moulton - Uppsala universitet, Sweden

A new method for visual recombination detection

We introduce a  visual approach for detecting recombination and identifying

recombination breakpoints. It is based on two novel diagrams, the highway and occupancy plots. These graphically portray phylogenetic inhomogeneity along a

sequence alignment. The approach can be viewed as a synthesis of two previous widely used but unrelated methods, bootscanning (for detecting recombination) and quartet-mapping (for visualization of phylogenetic content of an alignment). As illustration the method is applied to simulated data as well  as to  HIV-1 and influenza A data sets. 
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