
Therapy-induced senescence of bone-marrow mesenchymal stem cells contribute to increased cell
invasiveness, stemness, vascular mimicry and macrophages recrutiment in TNBC by inducing PD-L1 

overexpression

Anti PD-L1 ‘rFab

Targeting PD-L1 overexpression triggered by a TIS-TME by a novel anti-PD-L1 rFab reduces stemness and THP-1 recruitment and infiltration in TNBC

CM-S-MSCs

rFab (200 nM)
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Effect of therapy induced senescence (TIS) on tumour microenvironment (TME)Cellular Senescence and Cancer

Therapy-induced senescence (TIS) in cells within the tumor microenvironment (TME) is a

common off-target effect of anticancer treatments, including chemotherapy and

radiotherapy. Stromal components of the TME—already known to be co-opted and

reprogrammed by the tumor to support its progression—can become senescent and further

enhance tumor aggressiveness. Through the secretion of the senescence-associated secretory

phenotype (SASP), these senescent cells may promote chemoresistance, immune checkpoint

evasion, and metastatic spread. Doxorubicin (Doxo), a widely used chemotherapeutic agent

for solid tumors, is recognized for its ability to induce TIS in both tumor and stromal cells. Within

this context, the present study explores the role of Doxo in triggering a senescent phenotype in

human bone marrow-derived mesenchymal stem cells (BM-MSCs) and investigates how this

influences malignant features of triple-negative breast cancer (TNBC) cells, including their

migration, invasion, stemness, vascular mimicry and PD-L1 expression. The inhibition of PD-L1 by

a specific anti-PD-L1 recombinant fragment antibody will preliminary shed light on PD-L1

involvement in this detrimental role of TIS.

Hallmarks of cellular senescence are:

• Proliferation arrest;

• Morphological and metabolic alterations;

• Secretion of the proinflammatory

Senescence-Associated Secretory Phenotype

(SASP) with both autocrine and paracrine

effect.

Cellular senescence is a stable arrest of the cell

cycle. Despite longly considered a barrier for

tumorogenesis, persistently senescent cells can

be involved in pro-tumorogenic processes.

BACKGROUND AND AIM

METHODOLOGY

• Senescence of human BM-MSCs was induced by treatment with doxorubicin (10 nM

for 48h), and conditioned medium from doxo-induced senescent cells (CM-S-MSCs)

was withdrawn 72h after the end of the treatment

• Mammospheres were obtained by seeding cells pre-treated with CM-

S-MSCs or CM-MSCs in ultra-low attachment plates in spheroid

medium for 48h, then their number and area was evaluated by

ImageJ;

• Spheroid 3D invasiveness was evaluated by dispersing

mammospheres in a mixture of Matrigel and spheroid medium (1:1)

and seeding them on Matrigel. Area of invasion was quantified after

72h.

• TNBC cells were treated with CM from doxo-induced senescent BM-MSCs (CM-S-MSCs) or

non-senescent BM-MSCs (CM-MSCs) for 48h;
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RESULTS

CONCLUSIONS

• Increased expression of cytosolic β-Galactosidase, CD44, N-

Cadherin and Vimentin was visualized by

immunofluorescence;

• The binding of rFab to PD-L1 was evaluated by both

immunofluorescence and FACS analysis;

• THP-1 monocytes recruitment and migration in presence and

absence of anti-PD-L1 ‘rFab was evaluated in Boyden

chambers (3 µm pore, 6h) where mammospheres from BT-549

previously exposed to CM-S-MSCs for 48h were used as

chemoattractant.

BM-MSCs treatment with doxorubicin (10nM) causes the alteration of

the expression levels of senescence-associated markers. In particular,

✓ Increased expression levels of β-Galactosidase

✓ Reduced expression levels of Lamin B1 % of wound closure = (1-wound length (𝑡𝑥)/wound length (𝑡0)) * 100

CM-S-MSCs increases the ability of TNBC cells seeded on matrigel in self-

organizing in vascular-like interconnected structures with respect to CM-

MSCs. Moreover, TNBC treatment with CM-S-MSCs determines a higher

expression of the endothelial marker VE-cadherin with respect to CM-

MSCs.

CM from doxo-induced senescent BM-MSCs (CM-S-

MSCs) significantly boosts TNBC cell migration with

respect to CM from non-senescent BM-MSCs (CM-

MSCs)

• Migration of TNBC cells pre-treated with CM-S-MSCs or CM-MSCs was evaluated by wound

healing assay;

• Vasculogenic ability of TNBC cells pre-treated with CM-S-MSCs or CM-MSCs was evaluated

by seeding cells in growing medium with 2% FBS on Matrigel and evaluating the number of

closed loops after 24h;

• Protein expression levels were evaluated by western blotting with GAPDH as

loading control;

Treatment of TNBC cells with CM-S-MSCs causes increased expression levels of the stemness marker CD44 as well EMT

program markers (N-Cadherin and Vimentin) and determines the formation of a higher number of mammospheres of larger

size with respect to CM-MSCs-treated TNBC cells.

Mammospheres from CM-S-MSCs-treated cells invade a significantlly

higher area with respect to mammospheres from CM-MSCs treated

cells.

PD-L1
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CM-S-MSCs determines the

overexpression of PD-L1 in TNBC cells

✓ Doxorubicin induces senescence in BM-MSCs, stromal components of the TME;

✓ Senescent BM-MSCs determine a more aggressive phenotype of TNBC cells that, after exposure to conditioned medium from these cells (CM-S-MSCs), display higher migration capacity and vascular mimicry, higher expression

levels of EMT program and stemness markers as well as increased 3D invasiveness.

✓ TNBC cells in a senescent TME overexpress PD-L1. This represents a novel therapeutic opportunity that exploits PD-L1 tumor-intrinsic and immune-idependent effect. Indeed, PD-L1 ihibition by an anti-PD-L1 recombinant fragment

antibody (anti PD-L1 ‘rFab) reduces the formation of mammospheres as well as the recruitment of monocytes by mammospheres from BT-549.
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CM-S-MSCs increases the recrutiment of THP-1 monocytes by and the infiltration into BT-549

mammospheres that are used as model of CSCs. The anti-PD-L1 rFab is able to interfere with this

detrimental effect, reducing THP-1 infiltration and recrutiment.
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The treatment with the anti-PD-L1 rFab

(200 nM) interferes with the increased

mammospheres formation from BT-549

cells triggered by CM-S-MSCs, causing a

significant reduction of mammospheres

size and number with respect cells

treated only with CM-S-MSCs.

The anti-PD-L1 rFab exhibits binding

affinity to BT-549 cells comparable to

that of the clinically approved

Atezolizumab.
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