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Supplementary Figure 1S. Schematic representation of an Alu element, composed by a left arm and a right arm, divided by an A-rich 
region (An in the center of the graph). The bended arrow on the left represents the transcription start site. A typical Alu element is followed 
by a poly-A tail (An on the right of the graph) and flanked two direct repeats (target site duplications, TSD in the graph). The other letters 
in the graph indicate the main transcription factor binding sites, known as A box, B box and A’ box.  
The five small “lollipops” above the central part of the graph indicate the position of the five CpG methylation sites which have been 
assayed by bisulfite pyrosequencing in this work. The small arrow on the right of the “lollipops” indicates the region corresponding to the 
pyrosequencing primer, and the sequencing direction. The scale, and the position of the sequence features in the scheme, are calculated 
based on a consensus sequence of Alu Sx subfamily, accessed through the Repbase Update database (Jurka et. al., 2005) on the 
Genetic Information Research Institute web site ( www.girinst.org). The exact position of the internal features in the Alu Sx sequence is 
based on previous publications (Cui et al., 2011; Luo et al., 2014). 
  
  



Supplementary Figure 2S. Position of the assayed CpGs in the Alu Sx consensus sequence (before and after bisulfite 
conversion) 

 
Upper box: the consensus sequence of Alu Sx subfamily, obtained through the Repbase Update database (Jurka et. al., 2005) available 
at the Genetic Information Research Institute web site ( www.girinst.org). The region analysed in the bisulfite pyrosequencing assay is 
evidenced in blue. The letters in bold represent the 5 assayed CpGs. The sequencing direction is antisense with respect to the 
consensus, hence the CpG n.1 in the assay corresponds to the CpG located more near to the 3’-end in the above reported sequence.  
The underlined traits (starting from the 5’ end) represent the following features of the Alu sequence: the A box; the B box; the A-rich 
region; the A’ box (Cuo et al., 2011; Luo et al., 2014).  
Lower box: the region of the bisulfite-converted Alu Sx consensus corresponding to the assay target is reported. Letters “ Y” indicates 
CpG cytosines, which have been converted into thymines only when not methylated. The PCR primers and the sequencing primer are 
also shown. The box indicates the region assayed by pyrosequencing, the arrow represents the sequencing direction, and the letters 
evidenced in yellow represent the five CpG cytosines (partially converted in thymines) for which the percentage of methylation is 
measured. 
  



Supplementary Table 1S 

Details of the pyrosequencing assay for Alu elements 
Sequence to analyze 
RYRYRCCACYAYRCCYRACTAA 
Dispensation order 
CGACTGACTGACTACTCACTGACTAGACT 
 
Details of the pyroseqeuncing assay for PyroMark Control Oligo (Qiagen) 
TAYGGTTTGC 
dispensation order 
CTGACTGTG 

 

Supplementary Figure 3S. Calibration curves obtained by pyrosequencing analysis of a 
control, bisulfite-converted genomic DNA sample. To generate each point of the curve, a 
sample with known methylation has been obtained by mixing different proportions of a totally 
methylated and a totally unmethylated converted genomic DNA sample (control samples 
obtained from Qiagen). Note: “True methylation”:  known methylation of the control sample; 
“Estimated methylation”: methylation value obtained by the Alu pyrosequencing assay. 
 

 

 



Supplementary Figure 4S. Alu bisulfite pyrosequencing: in silico determination of the assay targets 

The complementarity of the primers used for the bisulfite pyrosequencing assay has been checked against the consensus sequences 
of all Alu subfamilies present in the RepBase Update database (www.girinst.org, data downloaded on 31-10-2017). Only part of the Alu 
S subfamilies have a complete complementarity (after bisulfite conversion) with all the primers (the two PCR primers and the 
pyrosequencing primer) used in the assay: Alu Sx, Alu Sg, Alu Sz, Alu Sz6, Alu Sg1, Alu Sg4, Alu Sq, Alu Sq4, Alu Sx1, Alu Sg7, Alu 
Sq2, Alu Sq10 and Alu Sp. As shown in the Supplemental figure below, only part of the Alu subfamilies targeted by the assay contain in 
their consensus sequences all the 5 CpG sites analysed.  

 
Figure 2S. Multiple sequence alignment of the consensus sequences of the target Alu subfamilies. The sequence portion here shown corresponds to positions 334-357 in the Alu 
Sx consensus, and contains the CpG sites (indicated by numbers from 1 to 5) analysed in the assay. The arrow represents the direction of the pyrosequencing. It can be noted that 
only part of the target subfamilies possesses all the 5 assayed CpGs. 

 

  



Supplementary Table 2S. Alu bisulfite pyrosequencing: genomic distribution of target Alu subfamilies. 

By using the CLC Biomedical Genomics Workbench software (Qiagen), the genomic positions of the Alu elements of the targeted 
subfamilies have been annotated with respect to known genes and regulatory regions (see table below). All annotations are referred to 
the human hg19 genome.  

Alu elements of target subfamilies 1 Overlapping with 
genes2 

Overlapping with 
exons3  

Overlapping with 
regulatory 
regions4 

Position with respect to genomic 
annotations 

Number (percentage)    

Intragenic Intronic 329 955 

(57.0%) 

Yes No Not checked 

Exonic 12 418 

(2.1%) 

Yes Yes Not checked 

Intergenic Intergenic and 
NOT in regulatory 
regions 

207 821 

(35.9%) 

No No No 

Intergenic and in 
regulatory regions 

28 359 

(4.9%) 

No No Yes 

Total Alu elements in 
the targeted 
subfamilies 

 578 553 

(100%) 

   

Note 1 Elements of the Alu Sx, Sg, Sz,  Sz6, Sg1, Sg4, Sq, Sq4, Sx1, Sg7, Sq2, Sq10 and Sp subfamilies, from Repeat Masker 
annotation track (based on RepBase definition of repeat elements subfamilies), on the human hg19 genome, downloaded from the 
UCSC Genome Browser Web site (http://genome.ucsc.edu ); 2 “Homo Sapiens Ensemble v74 Genes”  and 3“Homo Sapiens Ensemble 
v74 mRNA” tracks downloaded from the Ensemble database (https://www.ensembl.org); 4 transcription factor binding sites track 
annotated in the ENCODE project (“wgEncodeRegTfbsClusteredV3”), downloaded from UCSC Genome Browser Web site 
(http://genome.ucsc.edu ). 



Supplementary Table 3S. Correlation Matrix from factor analysis of Alu CpGs 

 ALU CPG 2 ALU CPG 3 ALU CPG 4 ALU CPG 5 
ALU CPG 1 0.235* -0.02 0.315* 0.246* 
ALU CPG 2  0.778** 0.393** 0.558** 
ALU CPG 3   0.436** 0.646** 
ALU CPG 4    0.383** 

* P < 0.05 ** p < 0.01 

 

Supplementary Table 4S. Total variance explained from factor analysis of Alu CpGs 

Component 

Initial Eigenvalues Extraction Sums of Squared Loadings Rotation Sums of Squared Loadings 

Total 
% of 

Variance Cumulative % Total 
% of 

Variance Cumulative % Total 
% of 

Variance Cumulative % 
1 2.706 54.112 54.112 2.706 54.112 54.112 2.492 49.837 49.837 
2 1.070 21.398 75.510 1.070 21.398 75.510 1.284 25.673 75.510 
3 .626 12.511 88.021       
4 .453 9.063 97.084       
5 .146 2.916 100.000       
Extraction Method: Principal Component Analysis. 
 
Supplementary Table 5S. Component Matrixa from factor analysis of Alu CpGs 

 COMPONENT 
 1 2 

ALU CPG 1 0.348 0.882 
ALU CPG 2 0.86 -0.149 
ALU CPG 3 0.865 -0.404 
ALU CPG 4 0.665 0.323 
ALU CPG 5 0.809 -0.054 

a 2 components extracted. Extraction method: principal component analysis.  



 

 
Figure 5S. Mean levels of Alu methylation at CpG2, CpG3, CpG4, CpG5, in DNA extracted from whole blood of RASIG (n. 60) and 
GO donors (n.32) recruited in Italy. 

*p<0.05 

 

 

  



Supplementary Table 6S. Automatic linear regression analysis for variables 
independently associated with mean levels of Alu methylation at CpG2, CpG3, CpG4 
and CpG5 in RASIG and GO donors 

 

aFor meat consumption: =1 serv/day was compared to consumption of meat 2-7 serv/week 
(used as reference).  
bFor brown bread consumption: = 1-6 serv/week was automatically combined with ≥ 1 
serv/day, used as reference and compared to < 1 serv/day. 
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Predictors Coefficient Std. Error Importance Sig 
Meat consumptiona -2.189 0.682 0.361 0.002 
Age 0.048 0.021 0.174 0.029 
Brown bread consumption 2.599 1.210 0.161 0.035 



 


