
Table 1: Software tools for genotype and phenotypes simulation. The overview of the software tools is continued in the following two tables.

Tool Reference Genotype simulation Phenotype simulation

MetaSim (Strand, 2002) Demographic and evolutionary models no
MS (Hudson, 2002) WrightFisher neutral model no
simuPop (Peng and Kimmel, 2005) Forward-time simulation case-control/quantitative traits
CoaSim (Mailund et al., 2005) Backward-time simulation case-control
GENOME (Liang et al., 2007) Backward-time simulation no
HAP-SAMPLE (Wright et al., 2007) Re-sampling approach case-control and affected-child trio
QuantiNemo (Neuenschwander et al., 2008) Forward-time simulation multiple, uncorrelated quantitative traits
ForSim (Lambert et al., 2008) Forward-time simulation uni‘/multivariate quantitative traits
Fregene/SAMPLE (Chadeau-Hyam et al., 2008) Forward-time simulation case-control/one quantitative trait
GenomePop2 (Carvajal-Rodŕıguez, 2008) Forward-time simulation no
simuGWAS (Peng and Amos, 2010) Forward-time simulation (based on real data); based on simuPop case-control/quantitative traits
MSMS (Ewing and Hermisson, 2010) Backward-time simulation no
phenosim (Günther et al., 2011) no case-control/quantitative traits
SimLD (Yuan et al., 2011) Population simulation based on LD-level matching case-control
Hapgen2 (Su et al., 2011) Re-sampling approach case-control
MultiPhen (O’Reilly et al., 2012) simple binomial distribution with 2 trials multiple, correlated quantitative traits
SimRare (Li et al., 2012) Forward-time simulation case-control/one quantitative trait
hypred (Technow, 2014) Forward-time simulation quantitative traits (?)
GPOPSIM (Zhang et al., 2015) Mutation-Drift Equilibrium Model case-control/quantitative traits
PLINK (Chang et al., 2015) simple binomial distribution with 2 trials case-control
SeqSIMLA2 (Chung et al., 2015) Forward-time simulation case-control/two quantitative traits
msprime (Kelleher et al., 2016) Backward-time simulation no
multiTraitGWASsimulation (Porter and O’Reilly, 2017) simple binomial distribution with 2 trials multiple, correlated quantitative traits
Cophesim (Zhbannikov et al., 2017) no case-control/one quantitative/survival trait
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Table 2: Software tools for genotype and phenotypes simulation- continued.

Tool Code Link

MetaSim C++ https://cran.r-project.org/web/packages/rmetasim/vignettes/CreatingLandscapes.html

MS C http://home.uchicago.edu/rhudson1/source/mksamples.html

simuPop Python http://simupop.sourceforge.net/Main/HomePage

CoaSim C++/Guile Scheme/Python http://users-birc.au.dk/mailund/CoaSim/

GENOME C++ http://csg.sph.umich.edu/liang/genome/download.html

HAP-SAMPLE C https://sites.google.com/a/umich.edu/leeshawn/software

QuantiNemo C++ https://www2.unil.ch/popgen/softwares/quantinemo/

ForSim C++ http://anth.la.psu.edu/research/research-labs/weiss-lab/research/research

Fregene/SAMPLE C++ https://www.ebi.ac.uk/sites/ebi.ac.uk/files/groups/kersey_service_team/FREGEN/documentation_html.html

GenomePop2 C++ http://acraaj.webs.uvigo.es/GenomePop2.html

simuGWAS Python http://simupop.sourceforge.net/Cookbook/SimuGWAS

MSMS Java http://www.mabs.at/ewing/msms/

phenosim Python http://evoplant.uni-hohenheim.de/downloads/

SimLD C++ https://sourceforge.net/projects/simld/

Hapgen2 C++ http://mathgen.stats.ox.ac.uk/genetics_software/hapgen/hapgen2.html

MultiPhen R https://cran.r-project.org/web/packages/MultiPhen/index.html

SimRare Python/C++ https://code.google.com/archive/p/simrare/

hypred R https://cran.r-project.org/src/contrib/Archive/hypred/

GPOPSIM Fortran https://github.com/SCAU-AnimalGenetics/GPOPSIM

PLINK C++ https://www.cog-genomics.org/plink/1.9/

SeqSIMLA2 C++ http://seqsimla.sourceforge.net/

msprime Python/C https://pypi.python.org/pypi/msprime

multiTraitGWASsimulation R http://multitraitgwas.kcl.ac.uk:3838/sim-app/

Cophesim Python https://bitbucket.org/izhbannikov/cophesim
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Table 3: Software tools for genotype and phenotypes simulation- continued.

Tool Output format

MetaSim chosen by user (in R)
MS MS-specific output format described in publicationn/manual
simuPop chosen by user (in python)
CoaSim xml/txt
GENOME GENOME-specific output files
HAP-SAMPLE genotypes and haplotypes in .txt format
QuantiNemo FSTAT format
ForSim chosen by user (in python/R/ruby)
Fregene/SAMPLE xml
GenomePop2 Genepop/Nexus
simuGWAS chosen by user (in python)
MSMS MS-like output with some MSMS-specific additional lines
phenosim standard formats for GWAS analysis (plink, blossoc, emmax, tassel)
SimLD No output description in publication
Hapgen2 oxgen format (compatible with Impute2/SNPTEST/GTOOLS)
MultiPhen chosen by user (in R)
SimRare .ped files
hypred chosen by user (in R)
GPOPSIM GPOPSIM-specific output files
PLINK plink binary .bed, .bim, .fam (genotypes, SNP information, sample information)
SeqSIMLA2 plink binary .bed, .bim, .fam (genotypes, SNP information, sample information)
msprime msprime history file in HDF5 format
multiTraitGWASsimulation .txt
Cophesim EMMAX, BLOSSOC, Plink, QTDT, TASSEL and GenABEL formats
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