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(23, 24). This finding suggests that exon A/B controls tissue-
specific Gαs imprinting via the presence of one or more regu-
latory cis-acting elements that are both tissue-specific and
methylation-sensitive. Genetic microdeletions identified in AD-
PHP-Ib suggest that cis-acting elements within the nearby STX16
locus and the upstream NESP55 DMR or transcription from the
NESP55 promoter may be critical for the establishment and/or
maintenance of exon A/B maternal-specific methylation (25–29).
We recently developed a mouse model of AD-PHP-Ib by

deleting the maternal Nesp55 DMR (30) in a manner similar to
the deletions described in some patients with this disease (26).
This mouse strain, ΔNesp55m, phenocopies AD-PHP-Ib with
respect to the GNAS imprinting defects—i.e., loss of all of the
maternal Gnas methylation imprints combined with increased
(biallelic) 1A transcription—and with respect to the abnormal
regulation of mineral ion homeostasis—i.e., hypocalcemia, hyper-
phosphatemia, and secondary hyperparathyroidism (30). How-
ever, unlike the findings in patients with deletions involving
NESP55 and antisense exons 3 and 4 (AD-PHP-IbdelNASm), there
is 100% early postnatal lethality in ΔNesp55m mice, whereas mice
in which the paternal Nesp55 DMR is deleted (ΔNesp55p mice)
show no epigenetic and biochemical abnormalities and have an
apparently normal phenotype and life span. The lethality in
ΔNesp55m mice, which was assumed to reflect worsening hypo-
calcemia during the first 5 d of life, prevented additional in-
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innervations of these sites and, thereby, leads to a feeding defect
through a related mechanism. Alternatively, the feeding diffi-
culty in ΔNesp55m mice can result from a generalized neuro-
logical or motor defect that prevents the pups from getting
access to the mother. In fact, some of the ΔNesp55m pups appear
hyperactive (30), which may reflect a neurological defect.
The poor feeding and the depletion of liver glycogen likely

contribute to the hypoglycemia observed in ΔNesp55m mice and
their Gnasxlm+/p− littermates. Interestingly, however, our anal-
ysis of Gnasxlm+/p− pups at P2 revealed a fasting glucose profile
that is consistent with a defect in glucose counterregulation.
Such a defect has been suggested for Gnasxlm+/p− mice based on
inappropriately low glucagon and inappropriately normal epi-
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