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In the hypoxic LUAD tumor

microenvironment, MDK+ tumor cells

and Treg cells engage in bidirectional

crosstalk: MDK potentiates Treg

infiltration and suppressive function,

whereas Treg-secreted factors

promote tumor cell dedifferentiation,

thereby establishing a positive

feedback loop that subsequently fuels

malignant progression and immune

evasion. Targeting the MDK–SPP1

axis may potentially disrupt this

vicious cycle, simultaneously and

synergistically reversing

immunosuppression and

dedifferentiation, and thus

representing a novel therapeutic

strategy for patients with poorly

differentiated LUAD.
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Design:
Integrated bioinformatic and digital

pathology analyses were used to

identify hypoxia-associated cellular

populations enriched in solid-

predominant poorly differentiated

LUAD. To determine whether hypoxia

directly regulates MDK expression,

LUAD cells were cultured under

hypoxic condition, and ChIP-qPCR

was performed to evaluate

transcription factor binding at the MDK

promoter. Tumor cell–CD4+ T-cell co-

culture assays were conducted to

assess Treg differentiation induced by

MDK+ tumor cells. Reciprocal co-

culture experiments were further used

to examine the effects of Tregs on

tumor stemness, apoptosis resistance,

and epithelial–mesenchymal transition.

P2.006: Hypoxia-Driven MDK–Treg Crosstalk Promotes Immunosuppression and 

Dedifferentiation in Poorly Differentiated Solid Predominant LUAD

Lung adenocarcinoma (LUAD)

exhibits significant histopathological

heterogeneity. Poorly differentiated

LUAD with predominant

micropapillary or solid components

accounts for 15–20% of cases and is

associated with high recurrence rates,

poor survival, and resistance to

systemic therapies [1,2]. Tumor

stemness and immune evasion are

key features of this subtype, yet the

underlying mechanisms remain

unclear [3,4].

➢ Single-cell profiling of epithelial heterogeneity and MDK-hypoxia 

correlation in LUAD.

➢ MDK promotes Treg accumulation via Erk signaling in TME.

➢ Combined inhibition of MDK and SPP1 suppresses in-vivo lung tumor 

growth.
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