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Results and Interpretations

Introduction to Genomic Imprinting
Obj ective Secondary DMRs display less stable methylation than primary DMRs. We propose that

Genomic imprinting is an epigenetic phenomenon that causes A .. der . .
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silenced. This silencing occurs when methyl groups are added to secondary imprinted DMRs. The 0xBS protocol was utilized to detect Se expecte }tlo STOW OW ?e slo 2 n& y WHI ﬁv a(si.t ffe casel or15 0 ; our .targetsi; BS
DNA, specifically to CpG dinucleotides. Methylation of one allele enrichment of 5hmC. Focusing on 5-day post-partum (5 dpp) mouse liver, I anIJln Wa133 g © excle ption, flsphaymg dljamgtlﬁa yh ! g rent lgvlf >0 f:}itlozlne int ed
creates a difference between the two copies of a single gene, Moborsien 8 Gromosons analyzed and compared the amounts of 5mC and 5hmC present at targeted ‘I])Sli/ItRe X 1S.amP els. We urther pre é(éte t Eit olm hw%lé © elnrlcT}el at sfe conaary
promoting monoallelic expression. The silencing of one allele of DMRs. Levels of 5mC and 5hmC will illuminate how methylation patterns S(i resutting IHD?ZS (}}\frtc?sme dnz;olx d.sarlnp es V}Sl' t Ce .Simp es. three ot our 9
imprinted genes is necessary for proper development. When the vary across different DMRs, tissues and developmental stages. secondary targets, Diki, Vdn and (112, displayed s5hm& enrichment.

Genes are

expression patterns of imprinted genes are disrupted, this can epigenstcally sienced

in egg and sperm

For some loci (such as Gtl2 and p57), the sample sizes were very small and may not

lead to developmental disorders, such as Prader-Willi and Methods accurately represent the methylat.ion status at thosg loci. Experimental replicates are
Angelman syndromes. The potential for these disorders to occur necessary to capture an accurate image of methylation at our target DMRs.
makes the search for the regulatory factors of genomic Nooitn Kt N . .
1mpr1nt1n g ess ential. 55%2%555%%‘ pplied BS an oxﬁsezr%algn;fent to 5 dpp mouse
The regulatory elements associated with imprinted genes are - o Primary Target DMRs
classified as primary or secondary based on when the om ne matine o
methylation appears on the locus. Primary differentially gnz’ptg; Performed PCR with treated DNA to amplify 100 - - -
methylated regions (DMRs) acquire methylation during S IRl DG I a0 ]
gametogenesis and function to control imprinting across a cluster o g _
of imprinted genes. Secondary DMRs acquire their methylation . o oo cenomic R mroduote morTod i emimelae amotmte and @ 60
during embryonic development. These DMRs influence imprinting, as it i passed down through sILbjected et Gorar o amplicon S a0 = BS
individual genes and are not as well maintained as their primary ghttps://bjsr.n.bmj.com/content/49/24/1567 sequencing. ;5
counterparts. DNA methyltransferases (DNMTs) are responsible 20 M oxB5
for the establishment and maintenance of the methylation at the Sequences were analyzed with Galaxy software to
DMRs. We are investigating the reasons for the difference in the quantily the number of cytosines detected in the BS and . | |
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Differences in 5mC and 5shmC amounts were
highlighted by a subtractive approach .
oxBS Sequencing and Analysis " "
The DNA base 5-methylcytosine (5mC) is a well-known epigenetic modification, playing an Seconda ry Target DMRs
important role in the silencing of methylated alleles. While the mechanisms of methylation . .
have been investigated at length, the processes of demethylation are still being studied. The TI‘OHblEShOOtlIlg Data Analys1s 100
TET enzyme-mediated oxidation of 5mC into 5-hydroxymethylcytosine (5hmC) is one . . . . 20
proposed mechanism of demethylation. 5hmC can be further oxidized into 5-formylcytosine Issue: Mapping NGS reads against all target sequences yielded high % of -
(5fC) and 5-carboxylcytosine (5caC). These less stable forms of cytosine can be removed cytosine detected in non-CpG context which could indicate inefficient @ 60
either actively or passively. We hypothesize that secondary DMRs display less bisulfite mutagenesis. > 40 _ -
stable methylation patterns due to enrichment of 5hmC which signifies a loss of Solution: Mapped NGS reads against single DMR sequences yielded non- X I - ] = RS
stable methylation. This could explain why primary and secondary DMRs show different CpG methylation percentages <1%. I I I
levels of methylation maintenance. Original Analysis Sample Single DMR Analysis g - - - - h - M oxB>
In order to detect and quantify methylation in the forms of 5mC and shmC, a method known Q\\C&S & ES\ N . @SX\ X @\&6 Q<;\ ) \\x\q\\ > qQQS
as the oxidative bisulfite (oxBS) protocol was implemented. Samples were processed in 1.2%  16.7% 0.5% 0.2% Q¥ \\X\@% @'\0 >
parallel, with one receiving an oxidative treatment. This treatment converted any 5shmcC to 1.7%  24.9% 0.4% 0.2% W
5fC. Both samples then received a bisulfite treatment, which converted unmodified cytosines Target_Allele
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the oxidative treatment conveys the amount of 5mC and 5shmC present at the target locus sequences. The Sample Single DMR Analysis refers to the alignment of the data against a representative individual , . . . . L
. « 7o . . . target sequence. The Sample Single DMR Analysis illustrated better quality control, with lower amounts of non-CpG Figure 5. Charts of the % cytosine at the 15 target loci. The top chart shows the primary DMRs, with the secondary DMRs depicted in the bottom
(Flgure 2, 1eft) The Sample that was oxidized indicates the amount of 5mC present (Flgure 2, methylation. chart. The blue bars indicates samples with only the bisulfite treatment (BS). The orange bars indicate samples with both the oxidative and bisulfite
. . . . « 7o . . treatments (oxBS). The x-axis indicates the target locus followed by the methylated parental allele (M = maternal, P = paternal). The y-axis indicates
rlght)- Subtractlng the amount of cytosine 1in the oxidized Sample from the cytosine 1in the the % cytosine found in each sample. A decrease in % cytosine in the oxBS samples vs. the BS samples indicates 5hmC enrichment, based on the
bisulfite only treated sample reveals the amount of shmC present at the locus, illustrating Issue: Analysis of the same data set with different order of input reads o omed carlier. The Mim3 Jocus does nothave & designated aflele due o a laclc of SNP to differentiate between maternal
the level of shmC enrichment. yielded different results.
o Solution: Ran paired-read analysis putting Read 2 before Read 1, yielding . .
Ox'dat'°; - Figure 2. Modelofthe oxBS higher cytosin§ counts than previous runs, resulting in more data to analyze. Future Directions
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