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Supplementary Figures and Tables

Classification of Biological Phenotype We tested MetClassifier for simultaneous prediction of taxonomy, biological sex,
life stage, and health status of host associated samples. Metclassifier achieved seventy eight percent accuracy. A random
classifier achieves one percent accuracy due to the fact that there 85 combinations of taxonomy, biological sex, life stage,
and health status (Figure 1).
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female disease NOS Early Adulthood (18 yrs < x <= 45 yrs) unhealthy (NOS) 9606|Homo sapiens feces
female disease NOS Later Adulthood (>65 yrs) unhealthy (NOS) 9606|Homo sapiens feces

female disease NOS Middle Adulthood (45 yrs < x <= 65 yrs) unhealthy (NOS) 9606|Homo sapiens feces
female no disease reported Early Adulthood (18 yrs < x <= 45 yrs) healthy 9606|Homo sapiens arm skin

female no disease reported Early Adulthood (18 yrs < x <= 45 yrs) healthy 9606|Homo sapiens feces
female no disease reported Early Adulthood (18 yrs < x <= 45 yrs) healthy 9606|Homo sapiens head or neck skin

female no disease reported Infancy (<2 yrs) healthy 9606|Homo sapiens feces
female no disease reported Middle Adulthood (45 yrs < x <= 65 yrs) healthy 9606|Homo sapiens feces

female no disease reported not collected healthy 9606|Homo sapiens arm skin
female no disease reported not collected healthy 9606|Homo sapiens axilla skin

female no disease reported not collected healthy 9606|Homo sapiens feces
female no disease reported not collected healthy 9606|Homo sapiens head or neck skin

female no disease reported not collected healthy 9606|Homo sapiens skin of leg
female no disease reported not collected healthy 9606|Homo sapiens skin of manus

female no disease reported not collected healthy 9606|Homo sapiens skin of pes
female no disease reported not collected healthy 9606|Homo sapiens skin of trunk

female not applicable Early Adulthood (18 yrs < x <= 45 yrs) not applicable 9606|Homo sapiens milk
female not applicable Infancy (<2 yrs) not applicable 9606|Homo sapiens arm skin

female not applicable Infancy (<2 yrs) not applicable 9606|Homo sapiens oral cavity
female not applicable not applicable healthy 10088|Mus blood plasma

female not applicable not applicable not applicable 10088|Mus upper digestive tract
female not specified not applicable not specified 10088|Mus caecum

female not specified not applicable not specified 10088|Mus colon
female not specified not applicable not specified 10088|Mus duodenum

female not specified not applicable not specified 10088|Mus ileum
female not specified not applicable not specified 10088|Mus jejunum

female not specified not applicable not specified 10088|Mus liver
female not specified not applicable not specified 10088|Mus lung

female sleep deprivation Early Adulthood (18 yrs < x <= 45 yrs) unhealthy (NOS) 9606|Homo sapiens blood plasma
male Chagas disease Infancy (<2 yrs) chronic illness 10088|Mus feces

male Chagas disease Later Adulthood (>65 yrs) chronic illness 10088|Mus heart
male circadian rhythm disorders Infancy (<2 yrs) unhealthy (NOS) 10088|Mus feces

male circadian rhythm disorders Infancy (<2 yrs) unhealthy (NOS) 10114|Rattus feces
male disease NOS Early Adulthood (18 yrs < x <= 45 yrs) unhealthy (NOS) 9606|Homo sapiens feces

male disease NOS Later Adulthood (>65 yrs) unhealthy (NOS) 9606|Homo sapiens feces
male disease NOS Middle Adulthood (45 yrs < x <= 65 yrs) unhealthy (NOS) 9606|Homo sapiens feces

male no disease reported Early Adulthood (18 yrs < x <= 45 yrs) healthy 9606|Homo sapiens feces
male no disease reported Infancy (<2 yrs) healthy 10088|Mus feces

male no disease reported Infancy (<2 yrs) healthy 10114|Rattus feces
male no disease reported Infancy (<2 yrs) healthy 9606|Homo sapiens feces

male no disease reported Later Adulthood (>65 yrs) healthy 10088|Mus caecum
male no disease reported Later Adulthood (>65 yrs) healthy 10088|Mus heart

male no disease reported Middle Adulthood (45 yrs < x <= 65 yrs) healthy 9606|Homo sapiens feces
male no disease reported not collected healthy 9606|Homo sapiens arm skin

male no disease reported not collected healthy 9606|Homo sapiens axilla skin
male no disease reported not collected healthy 9606|Homo sapiens head or neck skin

male no disease reported not collected healthy 9606|Homo sapiens skin of leg
male no disease reported not collected healthy 9606|Homo sapiens skin of manus

male no disease reported not collected healthy 9606|Homo sapiens skin of pes
male no disease reported not collected healthy 9606|Homo sapiens skin of trunk

male not applicable not collected not applicable 10114|Rattus feces
male not specified Later Adulthood (>65 yrs) not applicable 10088|Mus feces

male obesity Infancy (<2 yrs) chronic illness 10088|Mus feces
male primary bacterial infectious disease not collected acute illness 9606|Homo sapiens nasal cavity

male primary bacterial infectious disease not collected acute illness 9606|Homo sapiens saliva
male primary bacterial infectious disease not collected acute illness 9606|Homo sapiens skin of trunk

male sleep deprivation Early Adulthood (18 yrs < x <= 45 yrs) unhealthy (NOS) 9606|Homo sapiens blood plasma
male sleep deprivation Infancy (<2 yrs) unhealthy (NOS) 10088|Mus feces

not applicable no disease reported Infancy (<2 yrs) healthy 2711|Citrus sinensis not applicable
not applicable no disease reported Infancy (<2 yrs) healthy not specified not applicable

not applicable no disease reported not applicable healthy 34433|Leucoagaricus not applicable
not applicable no disease reported not collected healthy not applicable not applicable

not applicable not applicable Later Adulthood (>65 yrs) not applicable not applicable not applicable
not applicable not applicable not applicable not applicable 10088|Mus feces

not applicable not applicable not applicable not applicable 13442|Coffea not applicable
not applicable not applicable not applicable not applicable 34433|Leucoagaricus not applicable

not applicable not applicable not applicable not applicable 3702|Arabidopsis thaliana not applicable
not applicable not applicable not applicable not applicable 3750|Malus domestica not applicable

not applicable not applicable not applicable not applicable 4441|Camellia not applicable
not applicable not applicable not applicable not applicable 9913|Bos taurus not applicable

not applicable not applicable not applicable not applicable not applicable not applicable
not applicable not applicable not applicable not applicable not applicable not specified
not applicable not applicable not applicable not applicable not specified not applicable
not applicable not applicable not collected not applicable not applicable not applicable

not applicable not specified not applicable not specified not applicable blank_extraction
not collected Kawasaki disease Infancy (<2 yrs) acute illness 9606|Homo sapiens blood plasma
not collected disease NOS Infancy (<2 yrs) unhealthy (NOS) 9606|Homo sapiens blood plasma

not collected no disease reported Infancy (<2 yrs) healthy 9606|Homo sapiens arm skin
not collected no disease reported Infancy (<2 yrs) healthy 9606|Homo sapiens blood plasma

not collected no disease reported Infancy (<2 yrs) healthy 9606|Homo sapiens feces
not collected no disease reported Infancy (<2 yrs) healthy 9606|Homo sapiens oral cavity
not collected no disease reported not collected healthy 9606|Homo sapiens skin of manus

not collected not applicable not collected not applicable 9606|Homo sapiens oral cavity

Confusion Matrix for Classification on GNPS Data
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Figure 1: Confusion matrix of metclassifier for simultaenous prediction of taxonomy, biological sex, life stage and health status.



Test accuracy for disease prediction of various algorithms We compared the test performance of various algorithms
on disease prediction. Logistic and extra trees regression achieve about 95% percent accuracy and perform better than
Random Forest, Naive Bayes, and PLSD.

Algorithm Test Accuracy

l1 Logistic Regression 94%
l2 Logistic Regression 95%

Extra Trees 95%
Random Forest 88%

Naive Bayes 91%
PLSD 69%

Table 1: Test accuracy of several standard machine learning algorithms on clinical phenotype.

Confusion matrix of disease prediction with l2 logistic regression Accuracy of l2 logistic regression predictions for
clinical phenotypes. Note the largest confusion is between Crohn’s disease andulcerative colitis, which are known to have
similar symptoms. The confusion matrix is largely similar to that of l1 logistic regression (shown in main text)
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Crohn's disease

ulcerative colitis

diabetes mellitus
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inflammatory bowel disease
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obesity
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Figure 2: Accuracy of l2 logistic regression predictions for clinical phenotypes. Note the largest confusion is between Crohn’s disease
andulcerative colitis, which are known to have similar symptoms. The confusion matrix is largely similar to that of l1 logistic regression
(shown in main text).



Supplementary Tables attached as Excel sheets

Supplementary Table S1 shows a comparison of MetDecomposer predictions with the ingredients reported in the Global
FoodOmics database on all complex dishes.

Supplementary Table S2 shows the predicted diseases and true diseases of samples from ReDU.

Supplementary Table S3 shows the predicted life stage and true life stage of samples from ReDU.


