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Elucidation of the molecular basis of GNAS imprinting control and dysregulation
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GNAS is an imprinted locus encoding the stimulatory G protein o-subunit (Gsa), an essential signal transducer for
G protein-coupled receptors. Several imprinted transcripts, including NESP, XL, and A/B, are expressed from GNAS
differentially methylated regions (DMRs). Aberrant GNAS imprinting results in pseudohypoparathyroidism type 1B
(PHP1B), a multihormone resistance disorder. Using human embryonic stem cell (hESC) models of PHP1B, we have
recently identified a small region in the S7X76 locus that is pivotal for maternal A/B methylation by enhancing NESP55
transcription in the postzygotic period. In the current study, we further identified a region of diagnostic importance,
GNAS AS2, which was hypomethylated in PHP1B patients with genetic alterations centromeric but not telomeric
of this DMR. Since AS2 methylation depended on NESP transcription, its methylation levels categorized PHP1B
epigenetic alterations and, thus, help identify the underlying molecular defect. Finally, we showed that STX76
interacts with GNAS through allele-specific chromatin conformations in hESCs. In addition to NESP, it activates
XL through the AS2 region. Upon differentiation of these cells, STXI6 lost its regulatory role, allowing the
transition to a somatic cell-specific GNAS imprinting status. These findings revealed developmental stage- and

parental allele-specific mechanisms dictating GNAS imprinting, which underly PHP1B pathogenesis.
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