e m

La ndeS BiOSCienCE www.landesbioscience.com

Supplemental Material to:

Boris Novakovic, Joanne Ryan, Natalie Pereira, Berin
Boughton, Jeffrey M Craig, and Richard Saffery

Postnatal stability and tissue- and time-specific effects
of AHRR methylation change in response to maternal
smoking throughout pregnancy

Epigenetics 2013; 9(3)
http://dx.doi.org/10.4161/epi.27248

http://www.landesbioscience.com/admin/article/27248/



Supplementary figure 1. Map of the AHRR region of interest. A) AHRR gene showing
exons and introns, CGls (green rectangles), Infinium HM450 probes (blue vertical lines),
smoking-associated probes (vertical lines of various colours, matched to original study),
and the active histone mark (H3K4Ac) UCSC track. B) close up view of the AHRR
region of interest, showing the three EpiTYPER assays (A, B and C) and the CGI (green
rectangle). C) MassARRAY cleavage pattern for each assay, showing analysable CpG
sites. In total 32 CpG sites, contained within 18 CpG units (white circles with black
outline), were available for analysis.

Supplementary figure 2. There was no association between maternal smoking and
AHRR methylation in buccal epithelium and placenta. No detectable differences in
methylation were observed at any CpG site between the smoked throughout and never
smoked groups in buccals and placenta. This suggests that maternal smoking effects on
DNA methylation are restricted to CBMCs. X axis = CpG unit, y axis = DNA
methylation.

Supplementary figure 3. There was no association between sex and AHRR
methylation. Individuals were separated by sex, in order to determine if smoking
associated change in AHRR methylation was more pronounced in males or females. x
axis (group and sex), y axis — DNA methylation.

Supplementary figure 4. No association between maternal smoking and GFI1
methylation in CBMC:s. In order to test the reproducibility of GFI1 hypomethylation in
response to maternal smoking, reported by Joubert et al. (2012), we targeted the region of
the gene that showed the largest change in methylation in that study. There was no
association between maternal smoking and methylation across all 24 CpG sites, within 12
CpG units. Error bars = 95% CI.

Supplementary figure 5. MYO1G methylation in CBMCs exposed to maternal
smoking.

MYO1G methylation was quantified using an EpiTYPER assay that targeted 2 CpG sites
identified by Joubert et al. (2012) to be associated with maternal smoking. Our analysis
suggests a trend towards higher MYO1G methylation in the smoking exposed group,
however, due to samples size the p value remained greater than 0.05. Error bars = 95% CI

Supplementary figure 6. AHRR methylation in individual 18 month mononuclear
cell samples. X axis shows individual CpG sites across assay A and B, and y axis shows
DNA methylation level. Individuals belonging to the ‘Smoked throughout’ group are
shown as brown dashed lines and circles, individuals in the ‘never smoked’ group are
shown as black lines and circles. Generally all individuals in the smoked throughout
group, showed lower methylation than individuals in the never smoked group.



Supplementary figure 7. Mean difference in methylation between the smoking and
controls groups at birth and 18 months. The mean difference in methylation at 18
months shows the same direction as the birth samples (hypomethylation in smoked
throughout group), however the absolute difference in methylation is lower at 18 months.
X axis — individual CpG units, y axis — difference in methylation (dB) between smoked
throughout and never smoked groups.
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Supplementary file 1: EpiTYPER assay information

Assay A

Forward primer

5’ aggaagagagGGTTGGTAATGGTTTTGAGATTTTT 3’

Reverse primer

5’ cagtaatacgactcactatagggagaaggctAAAACCAACCTATCCCCTACCTC 3’
Target sequence

5'GGCTGGTAATGGCCCTGAGACTCTCCAAGGTGGCTGAGGTTCTGCGCGGTTGGCAGAGTGCTGGCAGGAC

ACAGGGGTTGCCCAGGCTACAGATCCGGGTTCAGGCCCAGCCGTGGGGACTGTTCACCTCTGAGAGGGCAGC
CCTGCCCCGCGGCCCTGGCCCTGCCCTGCACCCGGCTGGGTCTCATCTGACACGCAGCCTTCCAGCCTCTCATT

GCCCGAGGGGTGGGCCCTGGGAGTGGTCCTGGCAGGGCCCCTCTCTGCAGACCCTGCGGGACCAGCAGGCC

GGGCGGTGGCTGGGAGGCAGGGGACAGGTTGGCCTC

Assay B

Forward primer

5’ aggaagagagAGTGGTTTTGGTAGGGTTTTTTTT 3’

Reverse primer

5’ cagtaatacgactcactatagggagaaggctAACCCCAATCTCCTCCTCTATAAT 3/
Target sequence

AGTGGTCCTGGCAGGGCCCCTCTCTGCAGACCCTGCGGGACCAGCAGGCCGGGCGGTGGCTGGGAGGCAGG
GGACAGGTTGGCCTCTGCGGTCTTGGAGGCACAGAGCTCCTCCCGCCCTGGGCCTGTGGCCCCCTCCTGCTGG
CCCAGCTGTGCCTTGTAAGGGCCACGGTGATGGCCCACCTTTCTCACCAATGCCCAGGAAGGACACCGCGCTC
CCAGCTCCCTTCCTCCCCATCCACTCACCATGGGCAACTGCGGTGGCTGGGCGGAGGGGGGGTCTCTCTCCAC
ATCACAGAGGAGGAGACTGGGGCT

Assay C

Forward primer

5’ aggaagagagTITAGGTGGGATTTTTAGGTTTAGG 3’

Reverse primer

5’ cagtaatacgactcactatagggagaaggctATACAACCAAACCCCATTACAAAA 3’
Target sequence

CTCAGGTGGGACCCCCAGGCTCAGGGAGGGCGGGGGGACCTGGGGAGGCCGTGGCCGGGTCCGLCCGLCC
CGTGTGCACCCGGAGCGCCCGCGCGGACCCCGAGCCCCATTCCCCGCCACGLCGLLTGGLGLTCCCCGLGLTCC
TGGGGCTCCTGGCGCCCTGCCCGGGCGGGLCGGGGGCGGGAGCGCTGCTCGCACGCGAGGCLCTGGCTGGCLCC
CATCGCGTGACGGCGCCGGCGGCTGCGGGGGAAGTAGGGGGGAAGTGGGCGGGCGCCCGCGGGGGGCAC
GCGATGCCGGGAGGGGCGCGCCCCTGCCGCCGCACCTACGCGCTTCTCGGGGAAAAGGCCGGGGLTGCCGG
GTCCGCGGGGCGCATTGCGGGTGGGACGGGGTCGGCTCCGCTGCGGGAGCGACCCCTGCAATGGGGCTTGG
CTGCAC



GFI1 assay

Forward primer

5’ aggaagagagTTAGTGATGGGTATATTGATTTTTIT 3’

Reverse primer

5’ cagtaatacgactcactatagggagaaggctCCCTTCCCTATAAAATCTCCAAATA 3’
Target sequence

CCAGCGATGGGCACATTGACTTCTCCGAGGCTGTGGAGGCACAAGGGGAGCGTCCGGTCAGGCTTCAGACG
GCAGAGCGGAGGCCGCCGGGCTGCGGCTGCGAGCGTGGCGTGTTCGCGGACTGCGGGGCACCCAGCGCTTG
TAGAACACTGCGTGCGCCAGGTGCCAGGCTCGCCCCAGGGTAAAACGTGGCCCGGGCCCTGGGGCCTCGCA
GGCCACTATAGGAGGCAGAACAGTAAACAGATCATTGAAAAGACCTCGGGAGAGGAGGTCGTAAATTCTGT
GCGAGTGCAGCGGAGGCGCTCGGCGTTCCGAGGATCTTTTCTGGCTGGACCCGCGCACCTGGAGATCCTACA
GGGAAGGG

MYO1G assay

Forward primer

5’ aggaagagagGGTTTTGTTGGATAGTAAGGATTTAGA 3’

Reverse primer

5’ cagtaatacgactcactatagggagaaggctTACAACACCACCAACTAATCTCCTC 3’
Target sequence

GGCCCTGTTGGACAGCAAGGATCTAGAACCATCAGTCCTGGAGAAAATCGTATTGTGCAGCGTCCCGCCCAA
GCTTCCCCCTGTCAGCAGGGCCCCGAGAGGGAGGAGGGGGCGGTGGGGGGLTGGTGGCCCTGGCGAGGGC
GGCGCTCCCCGGGTGCGGTTGGGGGTTCGGCAGAGGCTTCCTGGGGAGGGGGTGAGTCCGGCTAGGCTGG
GGTGCGGGTTGAGGCGGCTGCACTCTGACCCCGCGCTCCGCTCAGGTGACGGGGCTGAGCGTGACCAGCGG
AGGAGACCAGCTGGTGGTGCTGCA



Supplementary table 2. Cotinine levels in maternal (28 week) and infant (birth/18 mth) plasma

Maternal Maternal Infant birth Birth Infant 18 18 month
ID # Cotinine ID # Cotinine mths ID # Cotinine
conc (ug/L) conc (ug/L) conc (ug/L)
Smoking 1-016 120 1016.1 85 1016.1 0.1
Smoking 2-028 126 2028.1 74 2028.1 0.5

Smoking 3-012 152 3012.2 11 3012.2 0
Non exposed 1-105 0 1105.2 0 1105.2 0
Non exposed 1-102 0 1102.2 0 1102.2 0
Non exposed 2-032 0 2032.2 0 2032.2 0
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