
Supplementary Text S2

Investigation of the CAZotype predictive ability of the CAZyme and taxonomic profiles

using Partial Least Square (PLS) Regression

We performed two different PLS regression analyses for this purpose.

Analysis 1

In this analysis, we evaluated the ability of gut CAZyme abundance profiles (predictors) of the
ndividuals for the prediction of the CAZotypes (response) obtained earlier (using the BCA
approach) for the corresponding individuals.

Objective: The objective was to obtain a cross validation of how good the CAZyme profiles are
 for the prediction of CAZotypes, as well as to identify the key CAZymes that have the best
 predictive power for CAZotype classification.

Methods: The PLS regression analyses were performed using plsdepot package of the R
programming interface with the CAZyme abundance profiles as the predictor variables and the
CAZotype as the response. The predictive ability of the predictor variables for the response was
evaluated using two parameters, namely the correlation of the three PLS components with the
response and the fraction variance of the response explained by each PLS component.

In order to identify CAZyme families with the most predictive power, the following approach
 was adopted. For each PLS component, the coefficient weights for the various CAZyme families
 were first obtained. CAZymes with the most positive weights (top 15) and the most negative
 weights (top 15 with the most negative weight) were then selected as the ones with the highest
 predictive power. This was done for all the PLS components. Subsequently, a unique of CAZyme
was prepared containing CAZymes with the most predictive ability in either of the three PLS
 Components.

Results: The PLS regression indicated that the two PLS components t1 and t2, obtained were
 observed to have good correlation values (0.845 and 0.792, respectively) with the response (i.e.
 CAZotypes). The percentage of variance of response explained by the three PLS components
 was also observed to be high, ranging from 0.707 (for component t1) to 0.758 (for component
 t3).

Table 1 provides the list of predictive CAZymes obtained in the PLS regression analysis.



Table 1: PLS component weights for the list of predictive CAZymes



A total of 59 CAZyme families were identified to have good predictive abilities for the CAZotypes.
Interestingly, this list of CAZyme families was also observed to contain 12 (out of the 14), seven
(out of the nine) and 15 (out of the 17) CAZyme families identified earlier (using Welch's t-test) to
be significantly over-abundant in CAZotypes 1, 2 and 3 respectively (S5 Fig). This result further
validates that these sets of over-abundant CAZymes act as drivers for the different CAZotypes.

Analysis 2

Objective:  The  objective  was  to  investigate  whether  the  taxonomic  composition  of  the  gut
microbiomes can have enough predictive ability for the CAZotype of an individual.

Methods: Three different gut taxonomic profiles of the individuals were obtained at the levels of
phylum, order and genus, respectively. The three profiles were then individually used as predictors
for the CAZotypes of the corresponding individuals. The PLS regression analyses were performed
using plsdepot package of the R programming interface.  The predictive ability  of the predictor
variables for the response was evaluated using two parameters, namely the correlation of the three
PLS components with the response and the fraction variance of the response explained by each PLS
component.

Results: Table 2 shows the CAZotype predictive ability of the taxonomic profiles at the taxonomic
levels of phylum, order, and genus. 

Table 2 (a) Correlation of the PLS components with the response variables for the three different
scenarios (b) Fraction of variance explained by each PLS component for the response variables for
the different scenarios.

(A)

(B)



As observed in Table 2, although the predictive power of the taxonomic profiles is low at the non-
specific levels of phylum and order, it increases noticeably at the specific level of genus. The above
results suggest that specific microbial groups tend to harbor specific groups of CAZymes, which in
turn influence the CAZotype of an individual. The lower predictive ability at non-specific levels
may indicate a high degree of functional heterogeneity within microbial genera/species within a
specific broader group of phylum or order, leading to lower predictive power of profiles at these
taxonomic levels.


