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• Destruction of periodontal ligament

• Loss of attachment to the teeth

• Deepening of the gingival crevice 

(periodontal pocket)

• Alveolar bone loss 

Severe periodontitis 

• Afflicts 10% of the adult population 

• 6th most prevalent condition worldwide

• Associated with increased risk of systemic 

comorbidities 

Total cost in USA

(direct & indirect due to productivity losses)

$154.06 billion
Botelho et al. 2021, J Periodontol

Kassebaum et al. 2014, J Dent Res

Hajishengallis and Chavakis. 2021, Nat Rev Immunol

Periodontitis: chronic inflammatory disease of the tooth-supporting tissues (periodontium)



Goal: To promote inflammation resolution and tissue regeneration



• Secreted 52-kDa protein that interacts with av and b2 integrins and 
phospholipids.

• Expressed by tissue resident cells, incl. endothelial cells, neuronal cells, 
MSCs (PDL and bone marrow), and certain macrophage subsets. 

• Expression decreases with aging (humans & mice).

Developmental endothelial locus-1 (DEL-1)





Multiple sclerosis

Rheumatoid arthritis



Location matters: 

Endothelial-derived DEL-1 regulates the recruitment of neutrophils 

Macrophage-derived DEL-1 regulates the clearance of apoptotic neutrophils



Kourtzelis et al, 2019, Nat Immunol
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Intact DEL-1 is required for 
promotion of efferocytosis and 
inflammation resolution

Kourtzelis et al, 2019, Nat Immunol

Yuh et al, 2020, JBC

The effect of DEL-1 to promote bone regeneration is independent of its 

ability to promote resolution through efferocytosis

The EGF-repeat region of DEL-1 is 
sufficient to promote bone regeneration



Yuh et al, 2020, JBC

The DEL-1 RGD motif is required for bone regeneration 

during the resolution phase 

Defective bone regeneration
during resolution of 
periodontitis



Primary calvarial osteoblastic cells:

The RGD motif and EGF repeats mediate the ability of DEL-1 to 

induce osteogenic differentiation and calcified nodule formation. 

Yuh et al, 2020, JBC

MC3T3-E1 osteoblastic progenitor cells:

DEL-1 promotes osteogenic differentiation and mineralization 

through a β3 integrin-FAK-ERK1/2-RUNX2 pathway.

In vitro mechanistic studies
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Unlike young mice, old mice fail to regenerate bone 
during periodontitis resolution.

DEL-1 levels diminish in old age.

Is there a connection?



Perspective & therapeutic implications

• DEL-1 is expressed in the MSC niche of the periodontal ligament.

• Aging-related DEL-1 deficiency may contribute to stem cell niche 
dysfunction in the PDL.

• This in turn may contribute to defective osteogenesis and 
compromise periodontal tissue repair in old age. 

• DEL-1-based strategies to improve bone regeneration in old age.

• Exogenously administer recombinant DEL-1.

• Stimulate endogenous DEL-1 expression in old age (DHEA, ERM).



Dehydroepiandrosterone

Compounds shown to upregulate DEL-1 production

Erythromycin
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