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1. Prepare the input file 
 
Abundance table with the according taxonomy (e.g. output from the application of 454 massively parallel pyro-
tag sequencing (MPTS)): Sample by [OTUs and taxonomy] (abundance matrix) to save as a .txt file, e.g. 
“input.txt”. In case there is no taxonomic annotation available, the input file can also be an abundance table (e.g. 
sample by OTUs). 
You will find as an example “input.txt” in the .zip file which consists of a simplified 454 MPTS dataset with OTUs 
abundances and the according taxonomy. 
 
Example: 

 
 

2. Start the R interface (freely available at: http://www.r-project.org/)1 and install vegan and MASS 
packages1 

 
- Go to “Packages/Install packages”: 

 

 
                                                
1 The editor Tinn-R may be a convenient way to read all the scripts of MultiCoLa – and eventually modify them. It can be downloaded 
here: http://sciviews.org/Tinn-R/. 
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- Select a CRAN mirror closer to the place where you work and select the package you would like to install 

(e.g. vegan): 
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3. Load the data into the R workspace and run the scripts: community structure 
 
First, set the directory where you want to work, i.e. where your input file and the series of scripts should be, and 
where you will find the several outputs from these scripts. The directory should be created beforehand and the 
name should not contain spaces to be readable by the software R (e.g. use underscore to separate words). The path 
to the working directory (e.g. “454_MPTS”) may be indicated as followed: 
setwd("/Users/angeliquegobet/R/454_MPTS") 

 
The data can then be stored into the object M in the workspace2,3: 
M<-read.table("input.txt",header=TRUE,row.names=1) 

 
The scripts can now be used on the sample by OTUs (or taxonomy) matrix M according to the different steps: 
 

3.1. To obtain a matrix for each taxonomic level (when the taxonomic annotation is available only): 
 
source("taxa.pooler.1.4.r") 

 
Some explanations about the function are then appearing. To execute the script, the output can be stored in the R 
workspace under a name of your choice, for instance:  
all_taxa_pooled<-taxa.pooler(M)  

 
Some questions will then appear:  
 

- To give the total number of samples in the data set  
 

Number of samples? (e.g. 16)...  

 
- To give the total number of taxonomic levels  

 
Number of taxonomic levels? (e.g. phylum+class+order+family+genus=5)... 

 
- To choose the output as tables with presence/absence of OTUs (y) or abundance of OTUs (n)  

 
Presence/absence tables as output? (y/n)  

 
- To export the tables as text files (can be useful for further use under Microsoft Excel, for instance)  

 
Output as text files? (y/n)... y  

 
The output (all_taxa_pooled) is a list of matrices for each taxonomic level and two other matrices describing the 
occurrence of each OTU: one for only OTUs with a complete annotation and another one with all the OTUs. The 
output matrices can be either abundance matrices or presence/absence matrices. 
 
 
 

                                                
2 When OTUs are not fully annotated, complete by writing NA (e.g. some OTUs have an annotation from the Phylum to the Genus level 
while others have an annotation from the Phylum to the Family level then write NA in the missing Genus level)  
3 In the case of having a OTU table without annotation, one does not need to use the taxa.pooler function but the table should be 
transformed as a list to be used with the successive functions (e.g. COtables), for instance:  
M<-list(M) 
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3.2. Application of successive cutoffs on each original matrix 
 
source("COtables.1.4.r")  

 
The truncated datasets can be stored as follows:  
truncated.DS.i<-COtables(all_taxa_pooled[[i]], Type="ADS",typem="dominant")  

 
With: 
 

- The input: “all_taxa_pooled[[i]]”, representing one of the matrix obtained from the taxa.pooler(), with i 
from 1 (phylum level here) to the total number of taxonomic levels (here, 7), for example:  

truncated.DS.phylum<-COtables(all_taxa_pooled[[1]], Type="ADS",typem="dominant")  
truncated.DS.class<-COtables(all_taxa_pooled[[2]], Type="ADS",typem="dominant")  

. 

. 

. 
truncated.DS.OTUwholeDS<-COtables(all_taxa_pooled[[7]], Type="ADS",typem="dominant 

 
- Type = Type of cutoff: all dataset-,”ADS”, or sample-,”SAM”, based; 
- typem = choice of the fraction of the matrix to work on: “dominant” types or “rare” types.  
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3.3. Calculation of Spearman (or Pearson, Kendall) correlations and Procrustes correlations between the 
original dataset and the truncated ones 

 
 
In this script, the truncated datasets are automatically calculated.  
source("cutoff.impact.1.4.r")  

 
Some explanations about the function are then appearing. Store the output in the R workspace under a name of 
your choice, for instance: 
corr.all<-cutoff.impact(all_taxa_pooled,Type="ADS",corcoef="spearman",typem="dominant")  

 
With:  

- The input, “all_taxa_pooled” here, should be a list (e.g. the output from the taxa.pooler); 
- Type = Type of cutoff: all dataset-, ”ADS”, or sample-, ”SAM”, based; 
- corcoef = the chosen non-parametric correlation coefficient: “spearman” (“pearson” for a linear 

coefficient); 
- typem = choice of the fraction of the matrix to work on: “dominant” types or “rare” types.  

 
Also, if one does not need to see the details of the NMDS calculations, some computing time might be saved by 
answering no (“n”) to the following question:  
Details of the NMDS calculations? (y/n)... 
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If sample-based cutoff chosen, the following question will appear:  
If SAM-based only, maximum cutoff value? (e.g. 208)... 
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The output is a list of tables with the different assigned cutoffs (all dataset- or sample-based) by the sum of each 
truncated table, the correlation value between the original table and the truncated table, and the Procrustes value 
between the non-metric multidimensional scaling (NMDS) from the original table and the truncated table for all 
taxonomic levels.  
 
!!! This script requires some time and a certain computing power (10 min of calculations for the example 
matrix with 1,000 OTUs on an Intel Pentium 4)  
 
In order to obtain similar figures as Fig. 3 in the article, another script is needed:  
source("cutoff.impact.fig.1.4.r")  
 
output.all<-cutoff.impact.fig(corr.all) 

 
With the input, “corr.all” here, as a list (e.g. the output from the cutoff.impact) and you can choose to have the 
output as a text file:  
Output as text files? (y/n)...  

 
Then three files will appear in the directory:  
- "abundance.txt"  
- "non-par.correlation.txt"  
- "procrustes.txt"  
 
And they can be further used to produce figures with Microsoft Excel for example.  
Or you can also choose if you want to directly plot the data:  
Plot the results? (y/n)... 
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4. Load and run the scripts: ecological patterns 

4.1. Variation partitioning at several cutoff levels for all taxonomic levels 
 
Load the environmental table with samples as rows and environmental parameters as columns (here the script is 
written for an environmental table with 4 columns) and the script: 
ENV<-read.table("env.txt",header=TRUE,row.names=1) 
source("VP.COL.1.4.r") 

 
Some explanations about the function are then appearing. Store the output in the R workspace under a name of 
your choice, for instance: 
VP.1.taxa<-VP.COL(all_taxa_pooled,ENV,Type="ADS",typem="dominant") 
 
With: 
- The input, “all_taxa_pooled” here, is the output from the taxa.pooler; 
- ENV = the environmental table; 
- Type = Type of cutoff: all dataset-,”ADS”, or sample-,”SAM”, based. 
 

 
 
The output is a list of two tables, for each taxonomic level: 
- one with the partition of the variation by the different assigned cutoffs (all dataset- or sample-based); 
- one with the different assigned cutoffs by the sum of each truncated table, and the adjusted R square. 
 
You can choose if you want the output as a text file: 
Output as text files? (y/n)... 
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Then two files x the number of taxonomic level will appear in the directory:  
- "taxonomiclevel.VarPart.txt" 
- "taxonomiclevel.sum.adjRsq.txt" 
And then can be further used to produce figures with Microsoft Excel for example. 
 
Or you can also choose if you want to plot the data: 
Plot the results? (y/n)... 

 
If sample-based cutoff chosen, the following question will appear:  
If SAM-based only, maximum cutoff value? (e.g. 208)... 
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4.2. Calculation of correlation coefficients for the environmental parameters (for the first RDA axis) 
 
Load the following script: 
source("corrcoeff.ENV.1.4.r") 

 
However, a whole “automatic” script could not be realized as the R software can present some scoping problems. 
Instead, you may copy and paste the following lines (here an example for the original table at the OTU level with 
the whole dataset; we work here on the 7th element of the VP.1.taxa output): 
 
- for all dataset-based cutoffs: 
 
#create a matrix to store corrcoeff output at all 21 cutoffs 
corrcoeff.table.ADS<-matrix(NA,21,5) 
row.names(corrcoeff.table.ADS)<-c(paste("CO_",c(0.01,seq(0.05,0.95,by=0.05),0.99),sep="")) 
colnames(corrcoeff.table.ADS)<-c("Sum",paste("RDA1.",colnames(ENV),sep="")) 
 
#store the original matrix 
#7: whole dataset at the OTU level 
#3: where the cutoff matrices are 
OTU.ADS<-VP.1.taxa[[c(7,3)]] 
 
#application of corrcoeff at all cutoffs 
SPE<-OTU.ADS[[1]];corrcoeff.table.ADS[1,]<-corrcoeff(SPE,ENV);rm(SPE) 
SPE<-OTU.ADS[[2]];corrcoeff.table.ADS[2,]<-corrcoeff(SPE,ENV);rm(SPE) 
. 
. 
. 
SPE<-OTU.ADS[[21]];corrcoeff.table.ADS[21,]<-corrcoeff(SPE,ENV);rm(SPE) 
 
#application of corrcoeff on the original table with no cutoff 
SPE<-all_taxa_pooled[[7]] 
corrcoeff.table.ADS.orig<-corrcoeff(SPE,ENV) 
row.names(corrcoeff.table.ADS.orig)<-c("CO_1") 
corrcoeff.table.ADS<-rbind(corrcoeff.table.ADS,corrcoeff.table.ADS.orig) 
 
#output as a text file 
write.table(corrcoeff.table.ADS,"corrcoeff.table.ADS.txt",quote=FALSE) 
 
- for sample-based cutoffs: 
 
#create a matrix to store corrcoeff output at all 15 cutoffs 
corrcoeff.table.SAM<-matrix(NA,15,5) 
row.names(corrcoeff.table.SAM)<-
c(paste("CO_",c(1,2,3,5,10,15,20,30,55,80,105,130,155,180,208),sep="")) 
colnames(corrcoeff.table.SAM)<-c("Sum",paste("RDA1.",colnames(ENV),sep="")) 
 
#store the original matrix 
#7: whole dataset at the OTU level 
#3: where the cutoff matrices are 
OTU.SAM<-VP.1.taxa[[c(7,3)]] 
 
#application of corrcoeff at all cutoffs 
SPE<-OTU.SAM[[1]];corrcoeff.table.SAM[1,]<-corrcoeff(SPE,ENV);rm(SPE) 
SPE<-OTU.SAM[[2]];corrcoeff.table.SAM[2,]<-corrcoeff(SPE,ENV);rm(SPE) 
. 
. 
. 
SPE<-OTU.SAM[[15]];corrcoeff.table.SAM[15,]<-corrcoeff(SPE,ENV);rm(SPE) 
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#output as a text file 
write.table(corrcoeff.table.SAM,"corrcoeff.table.SAM.txt",quote=FALSE) 
 

4.3. Calculation of the significance of the whole variation partitioning model and the impact of the pure 
environmental parameters 

 
Load the following script: 
source("signif.1.4.r") 

 
However, a whole “automatic” script could not be realized as the R software can present some scoping problems. 
Instead, you may copy and paste the following lines (here an example for the original table at the OTU level with 
the whole dataset; we work here on the 7th element of the VP.1.taxa output): 
 
- for all dataset-based cutoffs: 
 
#create a matrix to store signif output at all 21 cutoffs 
signif.table.ADS<-matrix(NA,21,5) 
row.names(signif.table.ADS)<-c(paste("CO_",c(0.01,seq(0.05,0.95,by=0.05),0.99),sep="")) 
colnames(signif.table.ADS)<- c("whole.sig","ENV1.sig","ENV2.sig","ENV3.sig","ENV4.sig") 
 
#store the original matrix 
#7: whole dataset at the OTU level 
#3: where the cutoff matrices are 
OTU.ADS<-VP.1.taxa[[c(7,3)]] 
 
#application of signif at all cutoffs 
SPE<-OTU.ADS[[1]];signif.table.ADS[1,]<-signif(SPE,ENV);rm(SPE) 
SPE<-OTU.ADS[[2]];signif.table.ADS[2,]<-signif(SPE,ENV);rm(SPE) 
. 
. 
. 
SPE<-OTU.ADS[[21]];signif.table.ADS[21,]<-signif(SPE,ENV);rm(SPE) 
 
#application of signif on the original table with no cutoff 
SPE<-all_taxa_pooled[[7]] 
signif.table.ADS.orig<-signif(SPE,ENV) 
row.names(signif.table.ADS.orig)<-c("CO_1") 
signif.table.ADS<-rbind(signif.table.ADS, signif.table.ADS.orig) 
 
#output as a text file 
write.table(signif.table.ADS,"signif.table.ADS.txt",quote=FALSE) 
 
- for sample-based cutoffs: 
 
#create a matrix to store signif output at all 15 cutoffs 
signif.table.SAM<-matrix(NA,15,5) 
row.names(signif.table.SAM)<- 
c(paste("CO_",c(1,2,3,5,10,15,20,30,55,80,105,130,155,180,208),sep="")) 
colnames(signif.table.SAM)<- c("whole.sig","ENV1.sig","ENV2.sig","ENV3.sig","ENV4.sig") 
 
#store the original matrix 
#7: whole dataset at the OTU level 
#3: where the cutoff matrices are 
OTU.SAM<-VP.1.taxa[[c(7,3)]] 
 
#application of signif at all cutoffs 
SPE<-OTU.SAM[[1]];signif.table.SAM[1,]<-signif(SPE,ENV);rm(SPE) 
SPE<-OTU.SAM[[2]];signif.table.SAM[2,]<-signif(SPE,ENV);rm(SPE) 
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. 
. 
. 
SPE<-OTU.SAM[[15]];signif.table.SAM[15,]<-signif(SPE,ENV);rm(SPE) 
 
#output as a text file 
write.table(signif.table.SAM,"signif.table.SAM.txt",quote=FALSE) 
 

5. Save your R workspace 
 
save.image("MultiCoLA.RData") 

 
All variables will then be saved and then available to work on them without running all the scripts again. 
 
How to cite the script? 
Gobet, A., Quince, C., and Ramette, A. 2010. Multivariate Cutoff Level Analysis (MultiCoLA) of Large 
Community Datasets. Nucl. Acids Res. 
 
Comments and corrections are always welcome. Please address email correspondence to: 
Angélique Gobet: angeliquegobet@gmail.com 
or 
Alban Ramette: aramette@mpi-bremen.de 
 
 


