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ABSTRACT Summary: quantiNemo is an individual-based, genetically explicit stochastic simulation program. It was developed to investigate the effects of selection, mutation, recombination and drift on quantitative traits with varying architectures in structured populations connected by migration and located in a heterogeneous habitat. quantiNemo is highly ﬂexible at various levels: population, selection, trait(s) architecture, genetic map for QTL and/or markers, environment, demography, mating system, etc. quantiNemo is coded in C++ using an object-oriented approach and runs on any computer platform. Availability: Executables for several platforms, user’s manual, and source code are freely available under the GNU General Public License at http://www2.unil.ch/popgen/softwares/quantinemo Contact: [email protected]
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INTRODUCTION



Selection plays a major role in the evolution of quantitative traits and thus on the evolution of organisms. Understanding the effects of selection is essential for population and quantitative geneticists. However, the effects of selection on quantitative traits are complex, interfere with other evolutionary forces (drift, migration, mutation and recombination) and are not well understood. Simulating the evolution of quantitative traits with explicit architecture in an individual-based, forward time model could help to address such questions, as shown by recent launch of simulation programs like EasyPop (Balloux, 2001), FPG (Hey, 2004), simuPOP (Peng and Kimmel, 2005) or NEMO (Guillaume and Rougemont, 2006). However, none of these programs allow investigating the evolution of complex quantitative traits under selective pressures in a realistic environment. Here we present quantiNemo, an individual-based, genetically explicit stochastic simulation program, which allows the simulation of genetic and phenotypic data for complex quantitative traits in a realistic and dynamic metapopulation with selective pressures that can vary in space and time. The loci underlying the traits and the markers can ∗
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be placed on a genetic map, allowing the simulation of realistic genetic maps. The implementation of selection is highly flexible. quantiNemo is built in the evolutionary and population geneticsprogramming framework NEMO (Guillaume and Rougemont, 2006).
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FEATURES



quantiNemo consists of several simulation components, which may be easily extended. Here we describe the major components available in quantiNemo. A full description of quantiNemo functionalities and parameters can be found in the user’s manual. Quantitative traits: quantiNemo allows the simulation of multiple quantitative traits each having its own specifications. Each trait is defined by one to many loci each with up to 256 alleles. The allelic effects at each locus can be drawn from a normal distribution or can be set explicitly. Mutations are implemented with several models (Random, Incremental) or could be explicitly defined. The trait determinism can be purely additive, or include dominance and/or epistatic interactions among loci. Environmental effects can also be set in different ways. Currently, quantiNemo does not allow specifying correlated traits or trade-offs among traits, but this could be implemented in a future release. Neutral markers: quantiNemo allows the simulation of neutral markers, such as microsatellites or single nucleotide polymorphisms (SNP) with different mutation models (K Allele, Stepwise). Different types of neutral markers and/or quantitative trait loci can be combined within the same simulation. Genetic map: Markers and QTLs can be located on a genetic map, which may consist of several chromosomes. This allows an explicit positioning of all types of loci on the map. Metapopulation: quantiNemo allows simulating realistic population dynamics. The carrying capacities of populations can vary in space and time, and population sizes can be fixed or determined by selective or other forces. The user can use several preset migration models (island, 1-D stepping-stone, 2-D stepping-stone), or specify the full migration matrix. The migration pattern can change over
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time, allowing investigating scenarios of population fragmentation or invasion of new habitats. Lifecycle: Each individual undergoes a single life cycle (nonoverlapping generations). The life cycle is fixed [in contrast to NEMO (Guillaume and Rougemont, 2006)] and starts with breeding and reproduction. Several mating systems are available: random mating or selfing for hermaphrodites, promiscuity, monogamy or polygyny for species with separate sexes. Selection acts on the reproductive fitness of individuals. After reproduction, juveniles may disperse to other populations, and then population size is possibly regulated. Environmental stochasticity can also be introduced, where populations may go extinct due to an external factor, independent of population size or genetic constitution of the population. Selection: Several modes of selection are available which may differ among quantitative traits. In stabilizing selection modes, a specific optimum and selection intensity may be defined for each population and quantitative trait (Bürger, 2000). In directional selection modes, the strength and direction of selection may vary for each trait and population. Furthermore, the selective pressures can change over time. Last, selection can be soft or hard. Input: quantiNemo is launched using a settings file. The settings file is a text file with a flexible and easy to understand structure, can be edited with any text editor, and comments may be added for better readability. Output: quantiNemo provides summary statistics for the differrent simulation components, including genetic variance estimates, quantitative trait analysis (e.g. QST ), and F-statistics for all types of loci (neutral and QTL). Most of the summary statistics are available for juveniles and adults. The summary statistics can be computed for any generation during the simulation. quantiNemo can also produce files with the raw genetic data. The genotypes at all loci can be dumped to file in the FSTAT format (Goudet, 1995). Phenotypes, genotypes, as well as additive, dominance and epistatic effect values can be dumped to a file and then analyzed with any population or quantitative genetic software, for instance to study linkage disequilibrium, or scan for the presence and position of QTLs. We are currently developing an R package to carry out the most common analyses from a simulation. Technical: quantiNemo is a console program, and is coded in standard C++ using an object-oriented approach. This allows compiling quantiNemo on any computer platform, which supports standard C++ compilation. There is no limit on the number of populations, individuals, genes, etc. that quantiNemo can handle, apart from the available hardware capacities (CPU and memory). quantiNemo was optimized for high computation efficiency in particular for large simulations on clusters. For instance, the simulations shown in Figure 1 including a total of 1.5×109 items (loci × individuals × pop × generations) lasted 























des documents recommandant







[image: alt]





bioinformatics applications note - Raphael Leblois 

Nov 26, 2013 - 1 INTRODUCTION. One prospect of current ... (Beaumont et al., 2002) is increasingly used to make inferences from large ... of ABC in evolutionary biology have been reviewed in three ... implemented this methodological innovation in DIY










 


[image: alt]





BMC Bioinformatics 

This Provisional PDF corresponds to the article as it appeared upon acceptance. Fully formatted. PDF and full text ... Email addresses: .... The lists of genes, after.










 


[image: alt]





BMC Bioinformatics 

May 16, 2009 - Email: Seon-Young Kim - [email protected]. Abstract. Background: Few overlap between independently developed gene signatures and poor ...










 


[image: alt]





Bias Conditions Applications Note 2008 - millimeterwave 

Tel: 281.988.4600 Fax: 281.988.4615 mimixbroadband.com .... ITY NON-HERMETIC 0.15um GaAs PSEUDOMORPHIC HEMT MMIC AMPLIFIERSâ€�, IEEE RFIC ...










 


[image: alt]





BMC Bioinformatics - Bioinformatics and Systems Biology - UGent 

May 3, 2007 - Address: 1Bioinformatics & Evolutionary Genomics, Department of Plant Systems Biology, ... Email: Tom Michoel* - [email protected]; Steven Maere .... Except where indicated otherwise, the list of true regula- ...... 2105-8-S2-S5-










 


[image: alt]





BMC Bioinformatics - BioMedSearch 

Nov 10, 2009 - We investigated the ability of each method to correctly classify query sequences drawn from samples of related species using both simulated ...










 


[image: alt]





BMC Bioinformatics .fr 

Aug 18, 2008 - This Provisional PDF corresponds to the article as it appeared upon ... Email addresses: .... family name adds it to the list of analyzed Tes.










 


[image: alt]





bioinformatics original paper 

3.2 Cases for cox regression and general test statistics. A large family of test statistics for Hj : j Â¼ j0 versus Hj : j 6Â¼ j0 can be written as (U1, ... , Um) Â¼ {U1( 10),...










 


[image: alt]





bioinformatics - Eric Bonnet 

or muscular dystrophy, there is no single gene defect that directly. 'causes' cancer. ... most common cancer in men worldwide and occurs principally in the. United States ... and applied on various biological data sets (Michoel et al., 2009;.










 


[image: alt]





Bioinformatics and Genomics for Health. RNA Bioinformatics With the 

... 34, Issue 17, 1. September 2018, Pages i620 - i628. ... 8- Tempel S, Tahi F. A fast ab-initio method for predicting miRNA precursors in genomes. Nucleic Acids ...










 


[image: alt]





bioinformatics - Claire Bardel's Homepage 

of alcohol dehydrogenase activity in Drosophila. Genetics, 117,. 343â€“351. Yang,. Z. (1997) PAML: a program package for phylogenetic analysis by maximum ...










 


[image: alt]





BMC Bioinformatics - Indexing Initiative - NIH 

Nov 19, 2008 - MH â€“ Amino Acid Transport hierarchy(mh16179550_3,"Astrocytes"). Systems/*biosynthesis in_article(pmid16179550, mh16179550_4).










 


[image: alt]





Proteins: Structure, Function, and Bioinformatics 

It is important to return the form even if you are not ordering reprints. You may, if you wish, .... meric quaternary structure for this protein family. The two tetramers ...










 


[image: alt]





Bioinformatics strategies for proteomic profiling 

Keywords: Bioinformatics; Proteomic profiling; Mass spectrometry; SELDI; Quality control. Introduction ..... When poor mass accuracy is observed, the researcher.










 


[image: alt]





NOTE 

19 déc. 2013 - for environmental management, and OHSAS 18001 for oc- cupational health ...... ant tubing as the system pressures equalize during the off cycle. 7. .... All specifications and product designs subject to change without notice.










 


[image: alt]





NOTE 

7 sept. 2013 - Use two or more people to move product. Failure to do so ... holding internal components in place. ..... Holding the facia in position - stretch the.










 


[image: alt]





NOTE 

http:\\www.star-k.org. Le mode sabbat ne peut être utilisé qu'avec la .... Ne tentez pas d'ouvrir la porte du four par la force. Vous risqueriez d'endommager son ...










 


[image: alt]





NOTE 

19 déc. 2013 - for environmental management, and OHSAS 18001 for oc- cupational health ...... ant tubing as the system pressures equalize during the off cycle. 7. .... All specifications and product designs subject to change without notice.










 


[image: alt]





Applications 

Dans chaque cas, FÃ©lix peut compter sur sa valise magique de docteur dans laquelle neuf instruments prennent vie. Outre son principal complice Boubou le ...










 


[image: alt]





Molecular BioSystems - Bioinformatics and Systems Biology 

module networks) algorithm.6,7 LeMoNe is a probabilistic .... homologs MEX-5 and MEX-6 and the homologs OMA-1 ... action between genes in module 141.










 


[image: alt]





UKWIR Technical Note hnical Note 

Dec 1, 2006 - GCMs included in the UKWIR06 scenarios. ..... HR Wallingford (Project Manager, Steven Wade), supported by Entec, Met Office and Lancaster ...










 


[image: alt]





Proteomics and Bioinformatics Approaches for Identification of 

to the chelated metal were analyzed on a ProteinChip. Reader Model PBS II. ..... detection of transitional cell carcinoma of the bladder in urine. Am J Pathol 2001 ...










 


[image: alt]





UKWIR Technical Note hnical Note 

1. December 2005. Planning for climate change .... Figure 2. An example of catchment specific rainfall factors for the 2020s that have replaced regional factors.










 


[image: alt]





POSTDOCTORAL POSITION IN BIOINFORMATICS AND ... - asso AGM2 

A Postdoc position in 'Bioinformatics and Genome Analysis' is ... Previous experience in Bioinformatics, including programming. (C/Perl/Java) is essential.










 














×
Report bioinformatics applications note





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



