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Background

Around 50% of the human genome is occupied by transposable elements (TEs) 1, and because of their potential to cause transcriptome and genome instability they are tightly regulated?. In
this context, the ZNF-TRIM28 complex3* and the transcript-dependent HUSH-MORC2 complex®®’ specifically target some of the evolutionarily youngest TEs, such as L1HS and SVAs,
respectively. The silencing of the TEs is achieved through recruitment of effectors that modify the chromatin environment34>:3,
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Evolutionary young TEs like L1HS and SVAs have yet to accumulate mutations® and are therefore often
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Here we exploit MORC2 KD and ZNF91 KD systems to characterise the epigenetic phenotype over HUSH-MORC2 and ZNF91-TRIM28 targets and test the transformative potential of DiMelo-
seq'®(a recently developed long-read protein-protein/DNA profiling technique) on the study of epigenetic features of otherwise unmappable TEs.

Workflow for DiMeLo-seq

CRISPRI . DiMelLo-seq
GFP+ Selection
Knockdown | ONT Cli\lanopore. ariz36 2005 360000 ok
ong-read sequencin
Human induced L) - + Ab ) : | oG % W"‘WW Anticorrelation of mCpG
Pluripotent Stem £ A . (H3F;4n:e3) oo 1 and H3K4me3 over gene
Cells S 90 99 900 099 P09 0 ’ BRI | B O WY N W promoters
: Antibody-targeted - —_— wiiH— s B HHEH HEHH
Control hiPSCs ° e o O @O oo
HK® & ——
. + pA-Hia5 ® 00 oe .
@ MORCZ KD — > —_— —_— y Q. . - : : 8 :OO OO: : chr7:50,781,508-50,783,36 7
10 days (normally absent in . oe o s e =

ZNF91 KD the human genome)
Allows epigenetic characterisation of: Haplotype-specific

Transduction i ) )
j ‘022 + SAM : Polymorphic (non-reference) insertions mCpG and H3K4me3
% o

\

Leni‘:’th poly.rlnorphlsms ool information. In the
Evolutionarily young transposable elements example: an

imprinted gene

Results

mCpG and H3K4me3 are perfectly anticorrelated over the promoter of L1HS and the body
of SVAs. This anticorrelation persists at a single read level.
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* Explore possible further layers of complexity of HUSH-MORC2 and ZNF91-TRIM28 References
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* Use DiMelo-seq to characterise haplotype-dependent epigenetic regulation of
polymorphic TEs, i.e., polymorphic insertion and length polymorphisms.
 Apply DiMeLo-seq to complex samples such as tissue samples.
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