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45  EXPLORING THE RELATIONSHIP BETWEEN DUSP3 EXPRESSION AND SENESCENCE-ASSOCIATED PROLIFERATIVE STATUS 

DISCUSSION 

OIS, parƟ cularly BRAF-induced OIS, represents a criƟ cal 
biological checkpoint that separates benign melanocyt-
ic proliferaƟ ons from malignant transformaƟ on15. Con-
sƟ tuƟ ve acƟ vaƟ on of the MAPK/ERK pathway, most 
commonly driven by BRAF mutaƟ ons, characterizes 
both benign and malignant melanocyƟ c neoplasms 
and necessitates Ɵ ght regulatory control to maintain 
cellular homeostasis. DUSP3 is thought to be among 
the negaƟ ve regulators of this pathway, as it dephos-
phorylates and inhibits two key substrates within 
the cascade: the upstream receptor tyrosine kinases 
ERBB1/2 (EGFR1/2) and the terminal cytosolic eff ec-
tors ERK1/23. Through this acƟ vity, DUSP3 is posiƟ oned 
to modulate both pathway iniƟ aƟ on and downstream 
signaling progression, implicaƟ ng it as a potenƟ al me-
diator of proliferaƟ on-senescence balance during mel-
anocyƟ c oncogenesis10. The observaƟ on that DUSP3 
presence -and possibly funcƟ onal competence- is more 
frequently associated with senescent or less hyperpro-
liferaƟ ve lesions, such as common and dysplasƟ c nevi, 
than malignant melanocyƟ c Ɵ ssues suggests a putaƟ ve 
protecƟ ve role against malignant transformaƟ on14. 
Such an eff ect could refl ect a compensatory response 
to oncogenic MAPK/ERK overacƟ vaƟ on, contribuƟ ng to 
appropriate cell-cycle regulaƟ on and maintenance of 
an OIS phenotype. Conversely, reduced DUSP3 expres-
sion might aƩ enuate this oncosuppressive infl uence, 
facilitaƟ ng escape from growth control and predispos-
ing neoplasƟ c populaƟ ons to hyperproliferaƟ on, a po-
tenƟ al early step toward melanoma development10.

However, the biological role of DUSP3 appears 
complex and potenƟ ally context-dependent. Experi-

mental evidence indicates that DUSP3 is required for 
normal cell-cycle progression and mitosis, with its loss 
promoƟ ng senescence11. Consistently, stronger immu-
nohistochemical expression has been documented in 
dysplasƟ c nevi (lesions characterized by higher pro-
liferaƟ ve acƟ vity) compared to common nevi, as well 
as within their less mature, proliferaƟ ve epidermal 
compartments of nevi24. These fi ndings suggest that, 
while DUSP3 may physiologically regulate proliferaƟ on 
through modulaƟ on of MAPK/ERK signaling, its acƟ vi-
ty in the seƫ  ng of sustained pathway hyperacƟ vaƟ on 
could paradoxically interfere with the establishment or 
maintenance of OIS. CollecƟ vely, these observaƟ ons 
raise the possibility that DUSP3 may infl uence melano-
cyƟ c tumor biology not only by restraining oncogenic 
signaling but also by modulaƟ ng the threshold for OIS 
inducƟ on or bypass.

Given these consideraƟ ons, the present study 
aimed to further clarify the role of DUSP3 in melano-
cyƟ c oncogenesis from the perspecƟ ve of OIS regula-
Ɵ on and maintenance, acknowledging its established 
importance in physiological cell-cycle control and its 
recently described potenƟ al oncosuppressive func-
Ɵ on14. We specifi cally invesƟ gated whether DUSP3 
expression correlates with proliferaƟ ve fi tness across 
benign and malignant melanocyƟ c lesions of various 
types.

RestricƟ on of the analysis to lesions retaining pro-
liferaƟ ve competence, defi ned by absent or weak β-ga-
lactosidase acƟ vity, did not reveal signifi cant diff erences 
in DUSP3 expression compared to lesions with variable 
proliferaƟ ve status, either overall or within individual 
diagnosƟ c categories. This lack of associaƟ on argues 
against a direct mechanisƟ c role for DUSP3 in the in-

TABLE 5 Mean values of numerical DUSP3’s IRS score for the two study groups. 

Numerical DUSP3’s IRS score 
for the entire sample

Numerical DUSP3’s IRS score for 
the proliferative fitness subgroup

Statistical significance

mean SD mean SD

D
ia

gn
os

is

CN 7.5 3.5 6.9 4.2 p > 0.05

DN 6.2 3.6 6.6 4.6 p > 0.05

N-NAMs 4.0 2.9 3.2 1.3 p > 0.05

M-NAMs 1.9 1.1 1.8 1.3 p > 0.05

Total 5.0 3.6 4.3 3.8 p > 0.05
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