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Estrogen-mediated regulation of energy balance via adipocyte beiging
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A novel knock-in mouse line with the selective blockade of the
membrane-initiated estrogen receptor (ER) pathway was employed, and we found that the lack of this
pathwaﬁ precipitated excessive weight gain and glucose intolerance independent of food intake, and
that this was accompanied by impaired adaptive thermogenesis and reduced physical activity. Notably,

the central activation of protein ?hosphatase (PP) 2A improved metabolic disorders induced by the
lack of membrane-initiated ER signaling. Furthermore, the anti-obesity effect of estrogen
replacement in a murine menopause model was abolished by central PP2A inactivation. These findings
define a critical role for membrane-initiated ER signaling in metabolic homeostasis via the central
action of PP2A.
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