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Abstract

elucidated a GPCR pathway that utilized 5-1P; as a 2™ messenger to mediate neural control of endocrine secretion

5-1P; (5-diphosphoinositol pentakisphosphate) is an enigmatic signaling metabolite. This study

and metabolic homeostasis. Specifically, vagal stimulation activates IP6K1, the 5-1P; synthase, is activated via a
muscarinic acetylcholine receptor-G,-PLC-PKC/PKD phosphorylation axis in pancreas. Upon parasympathetic
nerve input, this pathway activates by mediating parasympathetic stimulation of Syt7 (synaptotagmin-7)-dependent
insulin release. Both 5-IP; and its precursor IPs; compete with PIP, for Syt7. However, Ca®* selectively binds 5-IP;
with high affinity, freeing Syt7 to promote vesicle membrane interaction. -cell specific IP6K1 deletion diminishes
insulin secretion and glucose clearance elicited by muscarinic stimulation; whereas mice carrying a phosphoryla-
tion-mimic, hyperactive IP6K1 mutant display augmented insulin release, congenital hyperinsulinism, and obesity.
These phenotypes are absent in a Syt7 null background. This study suggests a new conceptual framework to un-
derstand inositol pyrophosphate physiology: 5-1P; is a metabolic messenger for GPCR signaling at the interface
between peripheral nervous system and metabolic organs, where it transmits Gq4-coupled GPCR stimulation to un-

clamp Syt7-dependent and perhaps other exocytotic events.
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IP6K 1-catalyzed IPs to 5-IP; turnover may be involved in the cell response to external signals/stimuli/stresses. However, the signal IP6K responds, the

target and mechanism of 5-1P; were hitherto unknown.
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Fig.1 The inositol polyphosphate synthetic pathway
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a: PKC/PKD phosphorylate IP6K1 in vitro; b: acetylcholine agonists promote the phosphorylation of IP6K1 S118/121. * nonspecific band; c: scheme
depicting the signaling pathway from acetylcholine to IP6K1; d: PKC/PKD activate IP6K1 in vitro; e: PKC activator PMA stimulates 5-IP; production.

**P=0.005.
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Fig.2 TP6K1 is regulated and activated by parasympathetic nervous system via PKC/D (modified from reference [14])
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a: the content of 5-IP; in pancreas of DD mice, **P=0.002; b: serum insulin level in DD mice, **P=0.007; c: GSIS of B specific /P6KI knockout mice,
*P=0.01; d: GTT of B specific /P6KI knockout mice, ***P<0.001; e: insulin secretion stimulated by parasympathetic nerve in p specific /P6K1 knock-
out mice, *P=0.028.
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Fig.3 Insulin secretion in DD and B specific /P6K1 knockout mice (modified from reference [14])
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Fig.4 5-IP; promotes Syt7-triggered insulin secretion (modified from reference [14])
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