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Sex determination: a 3,000 year-old enigma

Mythology Theories Genetics

Hermaphrodite primeval men Discovery of Sry gene
Plato’s symposium, 385-370 BC Alexandrian manuscripts, 1st cent. BC Koopman et al., Nature, 1991

(Goodfellow & Lovell Badge labs)



Hi-C & ChlP-seq
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Sex-determination as a model for “bipotential” commitment
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Insulation score
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Cut with Fill ends -
restriction and mark Purify and shear DNA;  Sequence using
Crosslink DNA enzyme with biotin Ligate pull down biotin paired-ends
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i-C normalization and interaction selection




Spatial lay-out of significant inferactions
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Spatial lay-out of significant inferactions
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Spatial lay-out of significant inferactions
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Spatial lay-out of significant inferactions
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Spatial lay-out of significant inferactions
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Marker (H3K2/ac) into 2D mapping
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local Moran Index
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Quantitying regulatory environments bin by bin
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LM Trip tfor Sox@ gene
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LoglO(pval)
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Now that we know the genes. ...

Can we identity regulatory elements usingﬁETALQC
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METAloci predictive mode

Fgf9 locus chr14:56,070,000-60,070,000
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METALoci predictive mode

Fgf9 locus chr14:56,070,000-60,070,000
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METAloci predictive mode

Fgf® XY A306 mutant
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METALoci predictive mode

Fgf@ XY A306 mutant
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METALoci predictive mode

FOXL2 FOXL2




METALoci predictive mode

Fgf® XY additional mutants
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Take home messages:

First characterization of the 3D regulatory landscape of sex determination
METALoci is an unbiased approach to quantity gene regulatory activity
METAloci is a predictive tool to identity critical regulatory loci

Discovery of a novel non-coding region controlling sex determination



Take home

3D regulatory hubs
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http://marciuslab.org
http://3DGenomes.org
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