Supplementary Text S2

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

using Partial I east 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 PL.S 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

CAZyme | ‘weight{iL) | Weight (2} | Weaght 13} | CAZotype Specficity
GHLLS 0.1073 [N] 0.0294 CT1-Gpecine
GHZ 0157 00257 005D CT1-Specine
GHZE 0.1291 00778 00829 CT1-Specic
GhHaZ 01344 00046 00029 CT1-Speciie
GHTE 0.0456 D07 0. LEED CT1 Speciic
GHTE 0.0783 0ISLT 0.0073 CT1-Specic
GHEE 0,061 02006 0.0BDE CT1-Speciic
GHoZ 0.0830 0.0934 01113 CT1-Specic
GHIT 0. 1044 00LET 0,006 CT1 Speciic
PLL 0.0780 01114 00147 CT1 Speciic
FLE [TE] [N 00038 CT1-Gpecie
CH23 0.1363 D.OLE 0.0EES CT2 Speciic
GH24 0013 01901 02349 CTZ-Specie
GHaL 01411 0.0308 0.0212 CTZ2 Speciie
GHa 0.0538 DOLST 01527 CTZ Speciie
GHr3 0.1158 00481 00223 CT2 Speciie
GHLOL 0.0EE4 00832 01305 CT3 Speciic
GHLZ 0.0977 D07 01421 CT3-Specie
GH29 0.1411 0108 01130 CT3- Speciie
GHaz 0. L3 DOLES 00769 CTa Specine
GH33 0107 00563 00553 CT3- Speciie
GH3E 0.1421 001E4 00451 CT3- Speciie
GH3E 0.1038 0153 02583 CT3 Speciie
GHAZ 0.1114 [ 02061 CT3-Specie
GHE 0.1768 00588 01911 CT3-Speciic
GHEL 01464 00201 ] CT3- Speciie
GHi7T 0,133 Q0457 01488 CT3 Speciie
GHIE 0,154 00081 D.0E1 CT3 Speciie
GHZD 0.1385 D.0B1E 00063 CTHCT1-Epecific
GHLZ 0.1331 00213 0.1339 CT3CT2-Spacil
GHzE 0.1145 00277 01053 CT3CT2-Epecific
GHLE 0.0181 01643 0.1333
GHLE 00858 01412 00331
GHLID 008 00662 D.25E2
CHLL 0.1070 0,080 O.1E40
GHLIE 0,007 01158 0.0127
GHLLY 0.0388 D.0BEL 0.LAEE
GHLE 0. 1360 01608 01942
GHLET 0.1050 0.L1ED 0172
GHLE 00877 00118 01553
GHLE 0.1236 02387 02387
GH2T 0,060 00312 0163
GH3 01517 D.00EE 0.0003
GHaD 0.1220 DL100E ODELZ
GHa3S 01255 00108 0.1303
GHaT 0.0132 01234 0.0704
GHED 00435 0.0350 01780
GHSS 0.0LEE 01337 0.L080
GHEZ 0.0688 -0.05ED 0.1310
GHi2 0.1329 00301 00527
GHE4 0.0BES 01056 01772
GHED 0. 1058 00505 0.2213
GHoL 0.0133 0.03%8
GHoD 0.0230 D.OL7E
PLLZ 004566 02231
PLL3 0.0430 0206
PLLS 00460 01871
PLZL 0.0110 01431
FLD 00438 0.1150




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)
Predictors Correlation of the PLS Components
t1 t2 t3
Taxonomic Profile at Phylum Level 0.257 0.038 0.025
Taxonomic Profile at Order Level 0.284 0.077 0.031
Taxonomic Profile at Genus Level 0.684 0.41 0.31
(B)
. Variance within Response explained
Predictors t1 2 {3
Taxonomic Profile at Phylum Level 0.067 0.07 0.064
Taxonomic Profile at Order Level 0.115 0.113 0.112

Taxonomic Profile at Genus Level 0.681 0.51 0.36



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.



