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SAMPLE SELECTION.  
 
Inferred AMY1 copy numbers were already available in a sample of 2,137 participants from the 
D.E.S.I.R. cohort, selected for not showing any evidence of incident diabetes, glucose intolerance, or 
dyslipidemia over the course of a nine year follow-up (Falchi et al 2014). Serum amylase data (total, 
pancreatic, and salivary) were measured in these subjects.  
 
For this metabolomics analysis, we aimed to select, among those with available AMY1 CNV data, two 
homogenous groups who differed only in the number of copies of the salivary amylase gene.  
 
We reasoned that many factors including age, sex, and metabolic disease, may alter metabolite levels as 
identified through mass spectrophotometry and NMR,, that could therefore act as potential confounders 
in our study.  
 
Starting with 2,137 people, we first selected those of normal weight (18.5 < BMI < 25 kg/m²; N=1,259), 
of whom 800 were women, with ages ranging from 30 to 65 years. We selected a younger subset of 280 
women aged between 30 and 40 years. Of these, 60 had predicted AMY1 CN <=4 (LA) and 86 CN>=8 
(HA) – which represent, respectively, the first and third quartile of the copy number distribution 
observed in this population. Availability of nine years of follow-up data in the D.E.S.I.R. cohort reduces 
the possibility that underlying (and undetected) predisposition to metabolic disorders was present in 
women belonging to the two selected groups, thus reducing potential confounding from factors that 
could have been disproportionately prevalent in one of the two genotype groups.  
 
Fifty age-matched women were selected from each of the two LA/HA groups. No significant differences 
in self-reported food preference and intake nor sporting activity were detected between the two groups. 
Finally, serum salivary amylase levels were used to validate the genetic data and verify whether low and 
high copy number at AMY1 was also reflected in high and low serum amylase levels.  
 
MASS SPECTROMETRY  
 

The metabolon analytical platform consisted of two separate ultra-high performance liquid 
chromatography/tandem mass spectrometry devices (UHPLC/MS/MS2), optimized one for basic and 
acidic species, and one for GC/MS. Each sample was run simultaneously on the 3 analytic machines.  
 
Metabolites were identified by automated comparison of the ion features in the experimental samples to 
a reference library of chemical standard entries that included retention time, molecular weight (m/z), 
preferred adducts, and in-source fragments as well as their associated MS/MS2 spectra. This integrated 
platform enables the high-throughput collection and relative quantitative analysis of analytical data and 
identifies a large number and broad spectrum of molecules with a high degree of confidence. Analytical 
repeatability was assessed by calculating the median relative standard deviation (RSD) for the internal 
standards that were added to each sample prior to injection into the mass spectrometers. Values for 
instrument and process variability were below significance threshold (<5%).  
 
Prior to statistical analysis, we applied a conservative missing value cut off of 20% to the raw area count 
values, which led to the exclusion of 40 metabolites. 407 biochemicals thus remained for further 
analysis. Missing values for the remaining metabolites were inputted using the observed minimum 
detection value. Normalization was performed by Median Fold Change Normalization and autoscaling 
applied prior to performing the data analysis.  
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Supplementary Table S1. Comparison of age, metabolic parameters, and serum amylase levels (total, 
pancreatic, salivary) between women included in the HA and LA groups. Values are reported as mean 
(SD). Potential differences in quantitative variables between groups were tested by non-parametric 
Wilcoxon tests. No significant difference in the variance of these variables (Levene test P value > 0.05) 
was observed between the HA and LA groups. The BMI distribution does not differ between the two 
groups (Wilcoxon rank sum test P value = 0.986), and adjusting the variables compared in table S1 for 
BMI had a negligible effect on the test results.  
 

 High AMY1 CN Low AMY1 CN P value 
Age in years ± SD 36 ± 3.3 35 ±3.2 ns 

Average BMI (kg/m2) ± SD 22 ±2.0 21.5 ± 1.8 ns 

Average HbAlc (%; mmol/mol) ± SD 
5.00 ±0.24  

(31.26 ± 2.66) 
4.93 ± 0.35 

 (31.22 ± 3.88) 
ns 

Fasting glucose (mg/dl) 4.89 ±0.38 4.89 ±0.37 ns 
Serum total amylase (U/L) ± SD 77.22 ± 36.34 50.82 ± 17.7 6.40  10-6 

Serum pancreatic amylase (U/L) ± SD 32.8 ±23.48 26.58 ± 10.56 0.025 
Serum salivary amylase (U/L) ± SD 44.39 ±19.58 24.24 ± 15.04 6.04  10-8 
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Supplementary Table S2. Top 5 Molecular and cellular Functions categories identified by IPA 
knowledgebase analysis using the discriminant metabolites identified in this study. 32 out of 41 
molecules were mapped into the IPA knowledgebase analysis. The top 5 Molecular and cellular 
Functions included (with P<0.05) Cell Death and survival, Carbohydrate metabolism, Energy 
production, Lipid metabolism, Small molecule Biochemistry. The top functional annotations shared by 
the latest 4 categories where the Oxidation of glucose-6-phosphate (P=3.12×10-8), Oxidation of lipid 
(P=1.32×10-6) and Accumulation of acylglycerol (P=6.19×10-8) and triacylglycerol (P=2.85×10-6).  
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Supplementary Figure S1. Whisker diagram of salivary (A) and pancreatic (B) amylase levels 
measured in serum samples obtained from individuals displaying low (LA; n=50) or High (HA; n=50) 
copies of the AMY1 gene. The concentration of salivary amylase was obtained by subtracting the 
pancreatic amylase level from the total amylase level.  
 

 


