HRM-based locus-specific DNA methylation analyses
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A Epigenetics:
I Heritable changes in phenotype or gene

expression caused by mechanisms other than
changes in the underlying DNA sequence

DNA methylation Experimental material
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echnical challenges

A Bisulfites equencing Athe gol
IS expensive and lengthy.

A Enzymatic-based methods i limited to few
restriction sites; incomplete digestion;
low resolution.

A HPLC-based methods i not sequence-
specific.



HRM-Assisted Bisulfite Sequencing

Advantages

Outback Red Bondi Blue

A Locus-specific

A Quick

Rotor-Gene

A Cheap

A PCR-based - small amount
of DNA required

LightScanner



Bisulfite sequencing revealed hypermethylation of Brassica BANYULS gene

Circles in the diagram represent cytosines in DNA. There may be other bases (A, T, or G) between the circles but
they are not shown here. DNA was treated by two rounds of Bisulfite conversion (Qiagen). A section of BANYULS
gene was amplified, cloned and sequenced and analysed using Kismeth software.

CG = Filled circle = methylated (C not converted)
CHG S Empty circle = unmethylated (C converted to T)
CHH I

Internal control: Unmethylated palsm|d DNA @ 1:10,000.
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Differential methylation of Brassica rapa ABI3a and ATS1a in silique
and developing embryos 30DAP

B. rapa orthologue of ATS1a is differentially methylated

B. rapa orthologue of ABI3a is differentially methylated
between developing embryo and silique pericarp tissue

between developing embryo and silique pericarp tissue
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The HRM is a highly sensitive technique for detecting differences in DNA molecule population. The internal control
which is unmethylated plasmid DNA did not show any differences between the two tissues.



Post-TILLING HRM assay for BraA.MET1 genes

BraA.MET1la

AB251937
041 bp

CTACCCGGTGGTTE
TCTATCAGAA(

[T 1 II:)

PCABABTOGGGGTATGATG
CTCGACGGAGCTGGCGGATTATGACTGTGGTAAGCCTGCTACTAGTTACAAGAAGATGT
50 TTTGCTTCTGTGGAGGRIRAGAGAGTGGCTAAGTCTGCGGGTGGGGACTCTGGTGTTAGTCI
¢ GTTTCGAGGTCTATGAGCCTTGAAAGTAAATGCTTTTCTACTGATTTCTTGGTTATTAGAAATTI

GCAAGAGAGTTIATATATAACCAGCTTGCTGGTTTGGATGAGACGGCAAAGAAA

BraA.MET1la

Conserved Alanine (hydrophobic) changes to
Threonine (polar)
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HRM analysis oBraA.MET1ax ¢ L[ [ 95 € @
High resolution melt (HRM) was used to screen plants for mutations.
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Sequences oBraA.MET1alILLING lines
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TTGGAGTATCT TATGATGATGGCTA TGETTTGSTT ACGGAGCTGRCSGATTATGACTGTGSTAMGCCTGCTAC TAGTTACAAC
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Backcross 1

Heterozygous were phenotypically indistinguishable from wild type

Mutations were introgressed into wild
type background.

HRM was used to screen for mutations.
Second Backcross has been made.

Positive calls (heterozygous)
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