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Questions
The SalivaPrint concept

Is it possible to access the 
panorama of all saliva proteins, 
using a single approach?

Does the salivary protein profile 
reflect the individual’s health 
changes?
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Motivation
The SalivaPrint concept

Changes in protein concentrations 
in the body may indicates the 
presence of pathologies.

Identifying those protein 
alterations, assists in early diagnosis 
and disease monitoring.
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Type 2 Diabetes Mellitus as 
disease model for SalivaPrint

o Type 2 Diabetes Mellitus (T2DM) is a chronic disease, affecting 
about 150 million people world-wide.

o It is characterized by a complex metabolic dysregulation with a 
very varied clinical picture.

o It has been previously shown that salivary proteomes present 
alterations in diabetic patients.

o From literature, it is known that glycosylation can affect the 
electrophoretic mobility of proteins.

o The application of SalivaPrint approach using T2DM as disease 
model has the clinical support to ensure the experimental results.

This Photo by Unknown Author is licensed under CC BY-SA
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1.Establish a saliva protein profile 
by capillary electrophoresis -
the SalivaPrint

2.Develop a Machine Learning 
algorithm to classify salivary total 
protein profiles in healthy or 
unhealthy individuals.

I. Use Type 2 Diabetes Mellitus as 
model disease.

Objetives
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Methodology

• Specific Objectives:

• Saliva Collection and Sample Characterization;

• Individual protein profile determination using 
Capillary Electrophoresis;

• Supervision Machine Learning (ML) algorithm 
development on T2DM.

6



Results
1. SalivaPrint Determination

2. SalivaPrint Algorithm Development
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Sample Dataset
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Table 1. Examples of data set entries. The first column contains the identifiers, the last column contains the 

individual’s health status and the columns between them represent protein molecular weights

SalivaPrint Determination



Total Protein Profiles of healthy and T2DM individuals
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Figure 1. Representation of the distribution of fluorescence values for each molecular weight (kDa). The 

average values of the molecular weight’s fluorescence for the healthy individuals (n=118) are represented by the blue 

line and for the unhealthy individuals (n=57) represented by the dashed orange line. The shaded areas around the 

lines represent the standard deviation of the fluorescence values.

SalivaPrint Determination
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Figure 2. Graphical representation

of the pairwise relationship. Diagonal axis 

represent the distribution of individuals for 

each peak.

• Peaks “26-29", “42-45", “46-49," and “58-61" 

are present mostly in unhealthy individuals, 

making them good candidates for use in the 

process of classification by the algorithm.

Healthy individuals in peaks “34-37", “62-65", 

“70-73" and “74-77" are concentrated in lower 

height values, while the unhealthy individuals are 

better distributed.

• Peak “42-45" has a very similar distribution for 

both proles, making it not an exciting feature 

to be used to classify the health of the base 

entries.

SalivaPrint Algorithm 
Development
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Figure 3 - Graphical representation of the hierarchical classification using the average distance between 

groups. It’s visible the grouping of unhealthy individuals on the left side of the graph, represented by the 

black rectangle,

Hierarchical clustering
SalivaPrint Algorithm Development



Conclusions

• Protein profile observations comparing the 
diabetic and healthy individuals indicates that 
the saliva protein signature is related with 
individual's health condition.

• Capillary electrophoresis data can be used 
to perform a cluster analysis (hierarchical), and 
define groups based on systemic health status.

• We identified ranges where protein molecular 
weights are different among diabetic individuals 
and healthy individuals.

• We implemented an artificial intelligence 
algorithm able to distinguish healthy and 
diabetic individuals, using their saliva protein 
profiles.
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Future work

• Develop stronger Supervised Machine Learning algorithms able to 
classify an individual – using its protein saliva profile – as healthy or 
non-healthy;

• Apply the same strategy to COVID-19.
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