Supplementary Table 2. Intracellular signaling pathways in odontogenic pain
	Pathway/molecule
	Triggered by
	Principal cellular target
	Role in sensitization
	Therapeutic/biomarker implication

	cAMP
	Gαs-coupled GPCRs, prostaglandins, CGRP
	Neurons, odontoblasts, immune cells
	Activates PKA, regulates excitability and neurotransmitter release
	Readout of GPCR/CGRP activity

	PKA
	Increased cAMP
	TRPV1, Nav channels, synaptic proteins
	Channel phosphorylation and reduced activation threshold
	Supports targeting upstream GPCR/prostaglandin signaling

	PKC
	DAG, Ca2+, GPCR activation
	TRP/Nav channels, synaptic proteins
	Thermal/mechanical sensitization and enhanced release
	Relevant to bradykinin and purinergic pain pathways

	MAPK/ERK
	Cytokines, NGF, TNF-α, neuronal activity
	Neurons and glia
	Transcriptional changes, long-term sensitization
	pERK as marker of nociceptive activation

	p38 MAPK
	Inflammation, glial activation, nerve injury
	Microglia, glia, neurons
	Cytokine production and neuroimmune amplification
	Potential target and biomarker for glia-driven pain

	CREB
	cAMP/PKA, MAPK, Ca2+
	Neurons
	Pain-related gene transcription
	pCREB may indicate central plasticity

	Intracellular Ca2+
	TRP, P2X, Cav, NMDA activity
	Neurons, odontoblasts, glia
	Kinase activation, transmitter release, excitability
	Calcium imaging can quantify target engagement

	NF-κB
	TNF-α, IL-1β, TLR activation
	Immune cells, glia, neurons
	Inflammatory gene transcription
	Target/biomarker in infection-associated pulpitis

	KCC2/chloride regulation
	Persistent nociceptive input, neuroinflammation
	Second-order neurons
	Reduced inhibitory tone and central disinhibition
	Candidate mechanism for central amplification and treatment resistance

	NLRP3 inflammasome
	P2X7, ATP, DAMPs/PAMPs
	Microglia, immune cells
	IL-1β maturation and neuroinflammatory amplification
	Target for glial/neuroimmune modulation

	cGAS–STING
	Cytosolic DNA, infection, tissue injury
	Immune/neural/glial cells
	Context-dependent interferon/inflammation
	Investigational; interpret cautiously in dental pain





