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1.Getting started

The software package predhy.GUI runs only in the R software environment and can
be freely downloaded from the R website (https://cran.r-project.org).

1.1 installation

Within R environment, the predhy.GUI software can be installed online using the
below command:
install.packages("predhy.GUI")

1.2 Run predhy.GUI

Once the software predhy.GUI is installed, users may run the software using two
commands:
library("predhy.GUI")
predhy.GUI()
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2. Dataset input

2.1 Genotype datasets

2.1.1 Input_geno dataset

Numeric format for Genotypic dataset (*.csv format file)
The first column stands for marker ID. Among the remaining columns, each column
lists all the genotypes for one individual while the first row shows the individual
names. For each marker, homozygous genotypes are expressed by 1 and -1,
respectively, and the heterozygous genotypes are indicated by zero, missing values
are indicated by NA.

Hapmap format for Genotypic dataset (*.txt format file)
Please see the TASSEL software in details. Here we introduce simply. The first
eleven columns describe the specific information of markers and individuals, and their
column names must be "rs#", "alleles", "chrom", "pos", "strand", "assembly#",
"center", "protLSID", "assayLSID", "panel" and "QCcode".
The values for marker genotypes should be character, such as AA, TT, CC, GG, NN,
AC and AG, where the "NN" indicates missing or unknown genotypes. In the 2 and 5
to 11 columns, "NA" indicates no information available. All the individual
genotypic information will be showed from the 12 to last columns. In each column,
individual name is listed in the first row, i.e., “A002”, and the others are the
genotypes (character).
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2.1.2 Inbred_gene dataset (*.csv format file)

Amatrix for genotypes of parental lines in numeric format, coded as 1, 0 and -1. The
first columns indicates the names of inbred lines, which must be provided. Among the
remaining columns, each column lists all the genotypes for a SNP while the first row
shows the SNP names.
It can be obtained from the original genotype using convertgen function.

2.2 Phenotype datasets (*.csv format file)

2.2.1 Hybrid phenotype

A data frame with three columns. The first column and the second column are the
names of male and female parents of the corresponding hybrids, respectively; the
third column is the phenotypic values of hybrids. The names of male and female
parents must match the rownames of inbred_gen. Missing (NA) values are not
allowed.
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2.2.2 Parent phenotype

A matrix of phenotypic values of parent. The names of the matrix must match the rownames
of inbred_gen.

2.3 Parent names dataset(*.csv format file)

male_name: a data frame with only one column, of the names of male parents, with
“M” in the first row.
female_name: a data frame with only one column, of the names of female parents,
with “F” in the first row.
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3. Operation process

3.1 convertgen

Dataset Input

Users must first click the drop-down menu to select the genotype file type, which
includes “HapMap format with single bit”, “HapMap format with double bit”,
“numeric format”. Then users can click the file input box to upload their data.

Method select & Parameter setting

missingrate: max missing percentage for each SNP, users are allowed to choose one
by sliding the bottom on the sliderInput.
maf: minor allele frequency for each SNP, users are allowed to choose one by sliding
the bottom on the sliderInput.
Impute: users can click on the checkbox to decide whether to impute NA SNP or not.
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Run the software

After uploading all the needed files and setting the parameters, users can run the
Software simply by clicking “Start calculation”. When calculation is down, the result
will be given in the datatable below the panel, user may download the full data by
clicking at “Download Genotype” bottom.
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3.2 cv

Dataset Input

Users must upload the inbred_gen and hybrid phenotype files, while the design matrix
and the parental phenotype are optional. In design matrix module, users should upload
the design matrix if you select “Input a design matrix”; In parent phenotype module,
users should upload the parent phenotype if you select “Input parent phenotype”;
users don’t need to upload those file, which will be ignored, if you select “Not
included”. The dominance genotype is also optional, in dominance genotype module,
if you select “Include dominance genotypes”; users don’t need to upload this file
and the dominance genotype will be calculated automatically; if you select “Not
included”, it will be ignored.
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Method select & Parameter setting

Method: There are eight GS methods in the predhy.GUI, including "GBLUP",
"BayesB", "RKHS", "PLS", "LASSO", "EN", "XGBoost", "LightGBM". Users may
select one of those methods or all of them simultaneously with "ALL".
Number of folds: The k for k-fold cross validation.
Replicates: Repeat number of independent replicates for the cross-validation.
The random number: The random number.
CPU: the number of CPU for parallel calculation.
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Run the software
After uploading all the needed files and setting the parameters, users can run the
Software simply by clicking “Start calculation”. The result will be print on the panel
if a single method is selected. If you chose “ALL” in method, a plot of cross
validation result for eight methods will be given.
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3.3 predhy.predict

This function was designed to predict all potential crosses of a given set of parents
using a subset of crosses as the training sample.

Dataset Input

Users must upload the inbred_gen and hybrid phenotype files, while the parent
phenotype is optional.

Method select & Parameter setting

Method: There are eight GS methods in the predhy.GUI for hybrid performance
predicting, including "GBLUP", "BayesB", "RKHS", "PLS", "LASSO", "EN",
"XGBoost", "LightGBM". Users should select one of those methods.
Prediction model: There are four options: the additive model, the additive-dominance
model, the additive-phenotypic model, the additive-dominance-phenotypic model,
user can choose one by select one of the choices.
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Select hybrids: Selection of hybrids based on the prediction results. There are three
options: select = "all", which selects all potential crosses. select = "top", which selects
the top n crosses. select = "bottom", which selects the bottom n crosses. User can
decide number hybrids to select when select = "top" or select = "bottom".

Run the software

After uploading all the needed files and setting the parameters, users can run the
Software simply by clicking “Start calculation”. When calculation is down, the result
will be given in the datatable below the panel, user may download the full data by
clicking at “Download Results” bottom.
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3.4 predhy.predict_NCII

This function was designed to predict all potential crosses of a given set of parents
(usually between different heterotic groups) using a subset of crosses as the training
sample, following the North Carolina mating design II.

Dataset Input

Users must upload the inbred_gen and phenotype files, along with the Heterotic group
dataset(two files, one contains male_names, the other contains female_names), while
the parent phenotype is optional.
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Method select & Parameter setting

Method: There are eight GS methods in the predhy.GUI for hybrid performance
predicting, including "GBLUP", "BayesB", "RKHS", "PLS", "LASSO", "EN",
"XGBoost", "LightGBM". Users should select one of those methods.
Prediction model: There are four options: the additive model, the additive-dominance
model, the additive-phenotypic model, the additive-dominance-phenotypic model,
user can choose one by select one of the choices.
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Select hybrids: Selection of hybrids based on the prediction results. There are three
options: select = "all", which selects all potential crosses. select = "top", which selects
the top n crosses. select = "bottom", which selects the bottom n crosses. User can
decide number hybrids to select when select = "top" or select = "bottom".

Run the software

After uploading all the needed files and setting the parameters, users can run the
Software simply by clicking “Start calculation”. When calculation is down, the result
will be given in the datatable below the panel, user may download the full data by
clicking at “Download Results” bottom.
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3.5 crodesign

This function was designed to generate a mating design for a subset of crosses based
on a balanced random partial rectangle cross-design (BRPRCD) (Xu et al. 2016).

Dataset Input

Users need to upload the Parent names dataset (two files, one contains male_names,
the other contains female_names).

Method selection & Parameter setting

percentage: User can decide the percentage of all potential hybrids to be evaluated in
the field by clicking the numericInput.
seed: The random number.
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Run the software

After uploading all the needed files and setting the parameters, users can run the
Software simply by clicking “Start calculation”. When calculation is down, the result
will be given in the datatable below the panel, user may download the full data by
clicking at “Download crodesign” bottom.
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