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Gene exchange among oak species (Quercus) in Europe is known to be pervasive and to complicate population genetic studies of this species complex. A study in this issue of Molecular Ecology adds geographical and stand-level resolution to the patterns of genetic variation among four species and documents the relatively high frequency of hybrids (10.7–30.5% of trees in a population, including hybrids between all pairs of species; Lepais et al. 2009). In addition, the authors show that the relative abundance of parental species affects the genetic composition of hybrids and shifts the average direction of introgression. Variation in the relative abundance of parental species is one example of how the ecological context of hybridization can influence the dynamics and outcome of contact between species and represents an opportunity to investigate the components of reproductive isolation between species. This research raises several questions about the dynamics of hybridization in this well-studied species complex, and highlights methodological and conceptual issues associated with contemporary research on hybridization.



A primary challenge to genetics research in natural hybrid zones is the proper characterization of the genetic composition of parental species. This task is particularly daunting among oaks in France, where there is the potential for gene exchange between all pairs of four species (Fig. 1). By including all of these oak species, and by sampling two forest stands exhaustively and one along a grid (as well as other populations, for a total of 2107 trees, with genotypic information from 10 microsatellite loci), the authors found good support for genotypic clusters that correspond to species and for the existence of hybrids (Lepais et al. 2009). Their sampling strategy allows for confidence in the high frequency of hybrids in the exhaustively sampled stands (19.1% and 30.5%), and the estimates are supported by similar frequencies in partially sampled populations and in other studies (see citations in Lepais et al. 2009). The high proportion of hybrids indicates that they are likely to contribute significantly to the ecological and evolutionary Correspondence: C. Alex Buerkle, Fax: (307) 766-2851; E-mail: [email protected]
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dynamics of some forests (e.g. patterns of mating, competitive interactions, etc.). In the future, it will be interesting to examine how the frequency and types of hybrids vary among forests and ecological settings, and how these are associated with ecological and evolutionary processes (e.g. forest population dynamics and the possibility for reinforcement of isolating barriers). Interestingly, Lepais et al. (2009) detected hybrids in the absence of one of the putative parents, as has been found in a few other tree species (see citations in Lepais et al. 2009). In the case of oaks, local extirpation and long-distance dispersal are given as possible explanations for this category of hybrids. The long generation time of oaks and of many other tree species may allow their hybrids to persist for long periods in the absence of one of the parental species. Intercrosses of hybrids and backcrosses would harbour the alleles of the absent parental species for additional generations. Consequently, in future research with long-lived trees, we should not be surprised to find hybrids that presently are geographically separated from one or both parental species. As Lepais et al. (2009) point out, it has been suggested for some time that the relative abundance of parental species might affect the dynamics of hybridization in a zone of contact. In fact, this expectation can be considered a null model, because in the absence of other processes, hybrid composition should mirror the abundance of alleles found in the gametes of potential parents. The relative abundance of species of oaks, as well as the species identity, varies among forests and consequently the context in which hybridization occurs is diverse. In an overall analysis, contrary to the null expectation, the four species were not represented in the genomes of hybrids proportionally to the frequency of the parental species (figs 5 and 6 in Lepais et al. 2009). This may have been due to the insensitivity of the statistical summary that was used or due to biological processes that led to disproportionate representation of the species in hybrids. In a more detailed analysis (fig. 7 in Lepais et al. 2009), when the parental species differed substantially in frequency, the more abundant parental species had a greater average representation in the genomes of hybrids (as expected under a null model). This latter result suggests that parental abundance can influence the average direction of introgression in oaks, but a number of observations are warranted. Clearly, other factors could vary among the same stands or covary with relative abundance. To directly test for effects of abundance, the authors suggest that future work should use controlled crosses. Additionally, observations of flowering time and detailed studies of paternity in a spatial context could offer insights into factors that shape the composition of hybrids (Salvini et al. 2009). It would also be beneficial for future research to revisit the finding of asymmetric introgression in a setting with approximately equal abundance of two parental species (e.g. Quercus pyrenica × Quercus robur in the Briouant population; table 2 and fig. 7 in Lepais et al. 2009). A perhaps less recognized



2078 N E W S A N D V I E W S : P E R S P E C T I V E Fig. 1 Diversity of leaf morphology among four species of oaks (Quercus robur, Q. petraea, Q. pubescens, Q. pyrenaica, clockwise from top left) is paralleled by complex genetic variation among species and their hybrids. Photo credit: Florian Alberto and Olivier Lepais.



issue is that the directionality of introgression will be specific to individual portions of the genome and the effects of genes in those regions. Whereas admixture proportions or hybrid indexes are useful summaries for the overall genomic composition, future work could examine patterns of introgression for individual portions of the genome (Gompert & Buerkle 2009). The relative abundance of parental species is one factor among many that might influence hybridization dynamics (Lepais et al. 2009). Relative abundance of species is part of the ecological context (broadly defined) for reproduction generally, and for pre- and postzygotic components of reproductive isolation. Variation in the ecological and geographical context among stands raises the possibility of variation in the demographic outcomes of hybridization (i.e. frequency of different types of hybrids; Aldridge 2005; Lepais et al. 2009), as well as variation in isolating barriers between species (Buerkle & Rieseberg 2001; Sweigart et al. 2007). The Lepais et al. (2009) study highlights the potential for multiple outcomes of hybridization in oaks and calls for additional studies, particularly given the geographical and ecological complexity of the distribution of oak species and hybrids. In this and other research on hybrids, as well as in many phylogeographical studies, clustering of individuals into populations and species is a fundamental analysis. As the geographical scope and intensity of sampling increases in these studies, along with the use of increasing numbers of highly informative markers, researchers are finding support for clusters of interest (such as species), but also for finer partitions of variation (Evanno et al. 2005). For example, Lepais et al. (2009) detected not only four clusters that correspond to species, but also detected subspecific differentiation. These analyses would benefit from a formal extension to clustering results from Structure (Pritchard et al. 2000; Falush et al. 2003) that would facilitate recognition of a hierarchy of clusters and a partitioning of variance associated with levels in the hierarchy (akin to hierarchical F-statistics in Excoffier et al. 1992). Whereas a larger number of clusters might



be associated with the highest likelihood support, a hierarchical analysis of molecular variance would focus attention on the dominant levels of the hierarchy, which account for the greatest amount of the variance. Along these lines, the distribution of human genetic variation in Europe was recently summarized with principal components analysis, with the first two axes corresponding closely to the four primary compass directions and the geographical map of the sampled populations (Novembre et al. 2008). The analysis in Lepais et al. (2009) resulted in the recognition of four clusters that correspond to oak species, as well as hybrids between each pair of species and some hybrids with ancestry from three parental species. This means that the Structure analysis yielded a vector of four admixture proportions, one for each of the parental species, and that there are multiple dimensions along which hybridization occurs (as opposed to a single axis of hybrid index). Similarly complex hybridization, involving more than two parental species, has been found in other systems (e.g. McDonald et al. 2008). This situation presents additional challenges for analysis and presentation, but also offers exciting opportunities to study the effects of genetic variation among hybrids in a diversity of genetic and ecological backgrounds and to advance our understanding of barriers to reproduction and introgression between species.



References Aldridge G (2005) Variation in frequency of hybrids and spatial structure among Ipomopsis (Polemoniaceae) contact sites. New Phytologist, 167, 279–288. Buerkle CA, Rieseberg LH (2001) Low intraspecific variation for genomic isolation between hybridizing sunflower species. Evolution, 55, 684–691. Evanno G, Regnaut S, Goudet J (2005) Detecting the number of clusters of individuals using the software Structure: a simulation study. Molecular Ecology, 14, 2611–2620.



© 2009 Blackwell Publishing Ltd



N E W S A N D V I E W S : P E R S P E C T I V E 2079 Excoffier L, Smouse PE, Quattro JM (1992) Analysis of molecular variance inferred from metric distances among DNA haplotypes: Application to human mitochondrial DNA restriction data. Genetics, 131, 479–491. Falush D, Stephens M, Pritchard JK (2003) Inference of population structure using multilocus genotype data: linked loci and correlated allele frequencies. Genetics, 164, 1567–1587. Gompert Z, Buerkle CA (2009) A powerful regression-based method for admixture mapping of isolation across the genome of hybrids. Molecular Ecology, 18, 1207–1224. Lepais O, Petit R, Guichoux E et al. (2009) Species relative abundance and direction of introgression in oaks. Molecular Ecology, 18, 2228– 2242. McDonald DB, Parchman TL, Bower MR, Hubert WA, Rahel FJ (2008) An introduced and a native vertebrate hybridize to form a genetic



© 2009 Blackwell Publishing Ltd



bridge to a second native species. Proceedings of the National Academy of Sciences, USA, 105, 10837–10842. Novembre J, Johnson T, Bryc K et al. (2008) Genes mirror geography within Europe. Nature, 456, 98–101. Pritchard JK, Stephens M, Donnelly P (2000) Inference of population structure using multilocus genotype data. Genetics, 155, 945–959. Salvini D, Bruschi P, Fineschi S, Grossoni P, Kjaer ED, Vendramin GG (2009) Natural hybridisation between Quercus petraea (Matt.) Liebl. & Quercus pubescens Willd. within an Italian stand as revealed by microsatellite fingerprinting. Plant Biology, doi: 10.1111/j.14388677.2008.00158.x Sweigart AL, Mason AR, Willis JH (2007) Natural variation for a hybrid incompatibility between two species of Mimulus. Evolution, 61, 141–151. doi: 10.1111/j.1365-294X.2009.04138.x



























des documents recommandant







[image: alt]





Developed Shapes .fr 

Jan 19, 2009 - Develop wires and points onto a revolution surface. Targeted ... Develop Wires: Concept Definition. 15 ..... options to position the result ...










 


[image: alt]





Blot hybridization 

1) Boil the blot 5 minutes in 2 liters of deionised water with 20 ml 10%SDS. 2) Wash the blot with deionised water. 1 M NaxHyPO4 pH 7.2: - Na2HPO4 (1 M, pH ...










 


[image: alt]





The community context of species' borders: ecological and 

century ago. ..... southwestern US (Heller and Gates 1971). There are two ... Answers to these questions are lacking. .... rmax2 0/1.2, K1 0/K2 0/1, d1 0/d2 0/0.1, a12 0/a21 0/1, p0/1. The .... If one explicitly accounts for dispersal along the.










 


[image: alt]





SCIENTIFIC CONTEXT Thirty years ago a new ecological discipline 

Jun 14, 2010 - Welcome speech/Discours de bienvenue ... Pedoanthracological contribution to forest naturalness assessment ... different flowers and more than a thousand types of plants adorn its slopes over five levels ...... bordered pit in the ray 










 


[image: alt]





Functional Information from Slow Mode Shapes .fr 

For instance, from a physical point of view, the energy function used to compute .... can then be refined, for instance, using the effective Hamiltonian theory, as.










 


[image: alt]





Fluid dynamics Engineer .fr 

theory and then validate them with a lifting surface method. We show good ... 2 research contracts with ONERA (15 kâ‚¬ & 60 kâ‚¬). â�‘. Computational Fluid ...










 


[image: alt]





Developed Shapes 

Jan 19, 2009 - Develop wires and points onto a revolution surface. Targeted ..... This new option of blend command is available only with DL1 product.










 


[image: alt]





Developed Shapes 

Jan 19, 2009 - Developed Shapes. CATIA V5 Training .... a New Part. 5 min. In this step, you will use ASD functionalities to insert a new part in the assembly.










 


[image: alt]





Senior Geophysicist Presentation Context Key Responsibilities .fr 

suitability of seismic data for reservoir purposes. SeisQuaRe offers a wide ... characterization and monitoring using seismic attributes. High among SeisQuaRe ...










 


[image: alt]





Regional Variation Exaggerates Ecological Divergence in ... .fr 

Feb 26, 2010 - level of ecological divergence in nature, so it has hereto- .... if niche models were equally good at predicting the ..... ignore a major source of error, and it is possible that .... I can't define the niche but I know it when I see i










 


[image: alt]





ConTEXt 

Sep 27, 2013 - This document is typeset using LuaTEX. TEX and AmSTEX are trademarks of the American Mathematical Society; MetaFont is a trade- mark of ...










 


[image: alt]





Feather bacterial load shapes the trade-off between preening ... .fr 

preen secretion production and preening frequency are adjusted to feather bacterial load, suggesting ..... culture at -80Â°C in glycerol. Bacteria were grown for.










 


[image: alt]





Untitled - Forgotten Shapes 

Academy of Graphic Arts and Book Design (HGB), was ... Latin Extended. 1 Jan Nave, Miss ... This specimen pdf is intended for evaluation purposes only.










 


[image: alt]





CATIA Developed Shapes 

Jan 19, 2009 - Water Bottle and its Support ................................................................................................................... 3. Step 1: Water Bottle Geometry: Curve ...










 


[image: alt]





Dynamics of Galois Lattices - camille roth .fr 

Feb 20, 2005 - lemmatization, no contextual processing, no homonymy, synonymy, syllepsis, nominal groups. â€¢ Computation of the lattice for a relation from ...










 


[image: alt]





Ecoevolutionary dynamics in a changing world .fr 

Issue: The Year in Ecology and Conservation Biology ... fragmentation. Eco-evolutionary dynamics may facilitate the persistence of species in changing environments, but typically ... life-history traits.12â€“15 From here, there is a small step to the










 


[image: alt]





introduction to microsoft dynamics crm .fr 

productivity without spending time away from your home or office. e-Learning .... Each chapter begins with a statement of the learning objectives for the chapter. ... CRM Navigation, User Interface, Outlook Client, Marketing Automation, Sales.










 


[image: alt]





Analogue modelling of relief dynamics .fr 

of 1 mm running water on 9 cm of sand, and have ... patterns. The 3D self-affine properties of specific ... controlled by the material mechanical properties used.










 


[image: alt]





Output dynamics in RBC Models .fr 

Central question of the paper: Are RBC models consistent with the observed output dynamics? (Or: How often would an econometrician observe the same kind ...










 


[image: alt]





Ecological vectors of carbon and biomineral export in the ... .fr 

to survive longer (Peters and Thomas, 1996), and allows them to potentially initiate the ...... et al., 1954) with a precision of 










 


[image: alt]





Ecological vectors of carbon and biomineral export in the ... .fr 

Sep 20, 2016 - Solubility pump. Timescale. 1 yr. 10 yr. 100 yr ... Solubility + circulation. Carbonate counter-pump ..... Fatty,acid,methyl, esters,(FAMEs). R3Si.










 


[image: alt]





Ecological Effects of Invasive Arthropod Generalist Predators .fr 

Intensification of human transport and commerce around the world has led to widespread ..... First, P. dominulus is smaller that P. fuscatus, so production of each new ...... New Compilation of Conserved Polymerase Chain Reaction. Primers for ...










 


[image: alt]





Introduction of genetic engineering in aquaculture: Ecological ... .fr 

proteins hold prospects for immunisation of fish ... menkollen guidelines for sustainable aquaculture ... After DNA vaccination, host cells may produce the.










 


[image: alt]





Introduction Context 

The flow chart covers only the progress of an actual experiment but ...... software. This option can be activated via the menu bar of the Introduction Screen. It is.










 














×
Report Ecological context shapes hybridization dynamics .fr





Your name




Email




Reason
-Select Reason-
Pornographic
Defamatory
Illegal/Unlawful
Spam
Other Terms Of Service Violation
File a copyright complaint





Description















Close
Save changes















×
Signe






Email




Mot de passe







 Se souvenir de moi

Vous avez oublié votre mot de passe?




Signe




 Connexion avec Facebook












 

Information

	A propos de nous
	Règles de confidentialité
	TERMES ET CONDITIONS
	AIDE
	DROIT D'AUTEUR
	CONTACT
	Cookie Policy





Droit d'auteur © 2024 P.PDFHALL.COM. Tous droits réservés.








MON COMPTE



	
Ajouter le document

	
de gestion des documents

	
Ajouter le document

	
Signe









BULLETIN



















Follow us

	

Facebook


	

Twitter



















Our partners will collect data and use cookies for ad personalization and measurement. Learn how we and our ad partner Google, collect and use data. Agree & Close



