
CoDaLoMic Package

Overview

The CoDaLoMic is a package designed to analyse microbiome compositional time series. The models imple-
mented in this package are the Frequency Balances Model (FBM) described in Creus-Martí et al (2021); the
Bayesien Principal Balances Model (BPBM) presented in Creus-Martí et al (2022); and the model described
in Creus-Martí et al (2018) that it is based in the Generalized Lotka-Volterra equations where the data
follows a Dirichlet distribution and is transformed using the alr transformation.

Installation

First of all you will need to install the program Just Another Gibbs Sampler (JAGS) (Plummer, 2003)
in your computer. You can find the information of the program and its download in https://mcmc-jags.
sourceforge.io/

Finally, you can install the package from CRAN

install.packages("CoDaLoMic")

library(CoDaLoMic)

Data

The package contains a simulated microbiome dataset with the information of 5 bacteria during 10 time
points.

data(Simulated)
head(Simulated)
#> t sp1 sp2 sp3 sp4 sp5
#> 1 1 0.1220931 0.29481541 0.13469447 0.215237669 0.23315938
#> 2 2 0.1232079 0.01632529 0.30988887 0.279519551 0.27105839
#> 3 3 0.3071513 0.19845045 0.09924898 0.384433482 0.01071576
#> 4 4 0.2120694 0.21270548 0.21134634 0.113221199 0.25065755
#> 5 5 0.1920940 0.20540343 0.14679924 0.161244276 0.29445906
#> 6 6 0.2917898 0.16126376 0.28602718 0.005478145 0.25544110

The package contains gut microbiome time series of a Blatella germanica cockroach treated by kanamycin
during three periods of time (days: 1–10, 36–45, 71–80). The data is extracted from Marín-Miret et al (2024),
more specifically, the data is the information of the K3 cockroach in the article. The dataset contains 105
time points and 210 genera.

data(cockroach)
cockroach[c(1,2,3,4,5,6),c(1,2,3,4,5)]
#> Time g__Dysgonomonas g__Fusobacterium g__Bacteroides f__Lachnospiraceae
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#> K3a001 1 0.07560585 0.01632285 0.12357300 0.01477783
#> K3a002 2 0.10846380 0.15578647 0.06284101 0.02645793
#> K3a003 3 0.17318365 0.06258845 0.05532145 0.03536502
#> K3a004 4 0.20467225 0.05169049 0.23045835 0.02308526
#> K3a005 5 0.22032927 0.23473095 0.06045431 0.03816444
#> K3a006 6 0.15682989 0.09483659 0.02810507 0.04810291

Usage

Table 1 contain the functions of the package that serve for each model. There are functions that appeared
two times, one finished in “Pred” or “Prediction” and another without this ending. If you want to predict
part of your data you should use the function with the prediction ending. If you are not interested in
prediction, use the other function.

Table 1: Functions present in the package to process the data.
Function Dirich-gLV FBM BPBM

ZeroData
Preparing PreparingTheData
the data MaxBacteria/MaxBacteriaPred

Estimate_Param_EstParmFunc ridgeregression PlotDendogram
Estimate TauAndParameters_EstParmFunc_FBM ObtainigValueSPBal

the Estimating_BPBM
model StudyingParam

ObtainingDIC
Expected ExpectedValue_EstParmFunc ExpectedValues_EstParmFunc_FBM ExpectedValuess_BPBM

values
Prediction PredictionEstParmFunc PredictionFBM PredictionBPBM

Graphics/GraphicsPrediction Graphics/GraphicsPredictionBPBM
Results QualityControl

Table_alr_Dirich_glv TableFBM TableBPBM
PCAbiplot GraphicsSPBal
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