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Figure 3.12 CpG site-specific analysis of TMS-1 promoter methylation.   
(a) box plot showing the distribution of methylation for all samples analyzed (n=100)  

Boxes include 50% of all observations and the median (horizontal line).  Box hinges 

indicate the 25
th

 and 75
th

 percentiles.  Whiskers (adjacent values) indicate 1.5x the 

interquartile range, with outliers marked as circles outside of this area. (b) Linear 

regression plots for each of the 12 CpG sites and age.   

 
0

2
0

4
0

6
0

%
 M

e
th

y
la

ti
o
n

TMS1 Methylation by CpG Site

1 2 3 4 5 6 7 8 9 10 11 12 Mean  

p=0.2874

0
2

0
4

0
6

0
M

e
a
n

 %
 M

e
th

y
la

ti
o

n

20 25 30 35 40 45
Age of Donor

CpG 1

p=0.6031

0
2

0
4

0
6

0
M

e
a
n

 %
 M

e
th

y
la

ti
o

n

20 25 30 35 40 45
Age of Donor

CpG 2

p=0.3229

0
2

0
4

0
6

0
M

e
a
n

 %
 M

e
th

y
la

ti
o

n

20 25 30 35 40 45
Age of Donor

CpG 3

p=0.7488

0
2

0
4

0
6

0
M

e
a
n

 %
 M

e
th

y
la

ti
o

n

20 25 30 35 40 45
Age of Donor

CpG 4

p=0.9985

0
2

0
4

0
6

0
M

e
a
n

 %
 M

e
th

y
la

ti
o
n

20 25 30 35 40 45
Age of Donor

CpG 5

p=0.4915

0
2

0
4

0
6

0
M

e
a
n

 %
 M

e
th

y
la

ti
o
n

20 25 30 35 40 45
Age of Donor

CpG 6

p=0.5205

0
2

0
4

0
6

0
M

e
a
n

 %
 M

e
th

y
la

ti
o
n

20 25 30 35 40 45
Age of Donor

CpG 7

p=0.2017

0
2

0
4

0
6

0
M

e
a
n

 %
 M

e
th

y
la

ti
o
n

20 25 30 35 40 45
Age of Donor

CpG 8

p=0.6470

0
2

0
4

0
6

0
M

e
a
n

 %
 M

e
th

y
la

ti
o
n

20 25 30 35 40 45
Age of Donor

CpG 9

p=0.5569

0
2

0
4

0
6

0
M

e
a
n

 %
 M

e
th

y
la

ti
o
n

20 25 30 35 40 45
Age of Donor

CpG 10

p=0.4132

0
2

0
4

0
6

0
M

e
a
n

 %
 M

e
th

y
la

ti
o
n

20 25 30 35 40 45
Age of Donor

CpG 11

p=0.8721

0
2

0
4

0
6

0
M

e
a
n

 %
 M

e
th

y
la

ti
o
n

20 25 30 35 40 45
Age of Donor

CpG 12

TMS-1 Site-Specific Methylation By Donor Age, n=100

 
 

a. 

b. 



 85  

 

Figure 3.13 CpG site-specific analysis of CDH1 promoter methylation.   

(a) box plot showing the distribution of methylation for all samples analyzed (n=93).  

Boxes include 50% of all observations and the median (horizontal line).  Box hinges 

indicate the 25
th

 and 75
th

 percentiles.  Whiskers (adjacent values) indicate 1.5x the 

interquartile range, with outliers marked as circles outside of this area.  (b) Linear 

regression plots for each of the 9 CpG sites and age.   
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Figure 3.14 CpG site-specific analysis of GSTPi promoter methylation.   
(a) box plot showing the distribution of methylation for all samples analyzed (n=99).  

Boxes include 50% of all observations and the median (horizontal line).  Box hinges 

indicate the 25
th

 and 75
th

 percentiles.  Whiskers (adjacent values) indicate 1.5x the 

interquartile range, with outliers marked as circles outside of this area. (b) Linear 

regression plots for each of the 13 CpG sites and age.   
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Figure 3.15 CpG site-specific analysis of RASSF1A promoter methylation.   

(a) box plot showing the distribution of methylation for all samples analyzed (n=102).  

Boxes include 50% of all observations and the median (horizontal line).  Box hinges 

indicate the 25
th

 and 75
th

 percentiles.  Whiskers (adjacent values) indicate 1.5x the 

interquartile range, with outliers marked as circles outside of this area.  (b) Linear 

regression plots for each of the 9 CpG sites and age.  CpGs 1, 5, 7 and 9 were 

significantly correlated to age. 
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Figure 3.16 Comparison of the RASSF1A mean methylation levels in enriched 

fraction versus depleted fraction cells.   

A high correlation existed between the methylation of the two fractions, however there 

were some outliers that could illustrate the importance of the cell separation.  Shaded 

region indicates 95% confidence interval. 
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Figure 3.17 Mean RASSF1A methylation scores of the (a) enriched and (b) depleted 

fractions with respect to age.  
Both fractions show a significant correlation with donor age however the enriched 

fraction showed a stronger relationship.  Shaded region indicates 95% confidence 

interval. 
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Figure 3.18 Examination of how early pregnancy affects DNA hypermethylation. 

(a) mean methylation scores for women who had their first birth at or before age 25  

(b) mean methylation scores for women who had their first birth after age 25.  A 

significant correlation existed between mean RASSF1A methylation scores and age with 

women who had their first birth before 25.  Additionally women who gave birth after the 

age of 25 have higher levels of SFRP1 methylation than the early pregnancy group 
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Figure 3.19 Examination of how parity may affect DNA hypermethylation.   
(a) mean methylation scores for women nursing their first birth (b) mean methylation 

scores for women who are currently nursing their 2
nd

 or higher child.  Women nursing 

their 2
nd

 or higher child had a significant correlation between mean RASSF1A 

methylation score and age.  SFRP1 and CRBP1 have a number of samples with high 

mean methylation scores in the first birth group as compared to the other. 
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Figure 3.20 Examination of how the combined effects of early pregnancy and parity 

may affect DNA hypermethylation as compared to women who have only given 

birth once.   
(a) donors nursing their first birth only (b) women nursing their second or higher birth 

and who had their first at or before age 25.  Although the sample size is small there was 

an age-related trend with RASSF1A in the early pregnancy and lactation group.   
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Figure 3.21 Examination of how lactation, but not early pregnancy would affect 

mean methylation scores.   

(a) donors nursing their first birth only (b) women nursing their second or higher birth 

and who had their first birth after age 25.   Both GSTPi and SFRP1 showed a relationship 

with age, however only GSTPi had a significant correlation. 
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Figure 3.22 Reproducibility test of pyrosequencing analysis at low methylation 

levels.   
The same fetal DNA sample was included as a control for each batch of sequencing.  

Each PCR and sequencing analysis for RASSF1A was carried out independently months 

apart.  Methylation scores of less than 5 % are not as closely clustered as methylation 

scores above 5% however they are still fairly close.  (a) % methylation for each CpG (b) 

Box plots for each of 3 runs 
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