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1. Introduction

The human intestine microbiome consists of a population

of up to 100 trillion micro-organisms,1 it is even referred to

as an organ with its own physiology and pathology.2 The

intestinal microbiome is known to interact with the host

metabolism. This communication system is referred to as

the gut-brain axis, it allows the body to keep its energy

homeostasis.3

Metabolic syndrome is a complex disorder with a

prevalence of approximately 25 percent in adults.7 A pa-

tient is considered to suffer from metabolic syndrome if

three or more of the following criteria are met: large waist

circumference, high triglycerides, low HDL-cholesterol,

high blood pressure and high fasting blood glucose.7

Research has shown that the gut microbiota is altered

in obese patients, their microbiota is able to extract en-

ergy from food more efficiently.5 Feces transplantation

from lean donors is able to temporally increase insulin sen-

sitivity in obese patients,8 which indicates a relationship

among intestinal microbial, bacterial translocation and host

metabolism.6

The relationship between gut microbiome and

metabolism in metabolic syndrome patients is largely

unknown, to investigate potential relationships machine

learning approaches could be used. Here the potential to

use Canonical Correlation Analysis (CCA) is investigated;

to our knowledge this technique has not been used for this

type of data before. We hypothesize that the technique is

suitable for this data due to the two multivariate datasets

with microbes and metabolites and the known interactions

between intestinal microbiome and metabolism.

Identification of potential relationships is performed

using CCA, which is a method that correlates linear re-

lationships between two multivariate variables.4 In this

analysis the two multivariate variables are the microbial

data obtained using HitChip analysis and plasma metabo-

lite data obtained using mass spectometry. The CCA calcu-

lations result in a set of weight vectors, one for each mul-

tivariate variable. The features that have high weights in

these weight vectors can be used to find potential relation-

ships. The CCA calculations are implemented in a random

train-test split set-up with 1000 reruns, the metabolites that

have high weights in most of the reruns are most likely to

have a relationship.

2. Results and Discussion

Figure 1: Counts of high weights in 1000 reruns

A set of resulting microbial and metabolites with high

weights is shown in figure 1, the microbes and metabolites

with the highest counts above threshold are most likely to

have a potential relationship. Usage of CCA to investigate

relationships between plasma metabolism and gut micro-

biome shows potential, however more research could be

done to apply different types CCA; including nonlinear ker-

nel CCA. Additionally a larger number of patients could

potentially increase performance of the algorithm.
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