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• One of the most lethal cancer (4th leading cause of 
cancer-associated mortality) 

• 5-year survival for patients is around 10%
• Late detection / asymptomatic cancer (metastasis)

Treatments available:

• Surgical resection of the tumors (< 20% of 
the patients) 

• Chemotherapies: FOLFIRINOX (fluorouracil
(FU) + leucovorin (LV) + irinotecan + 
oxaliplatin) Or Gemcitabine. 

• Conventional Radiotherapy

PDAC = High stroma compartment (up to 80-90%)
→Main cause of treatment failure

Pancreatic Cancer: Pancreatic ductal adenocarcinoma PDAC

Targeting the pancreatic tumor
microenvironment ? 



• Whole tumoral tissue is irradiated

CAFs response to Conventional Radiotherapy (X-RT)

X-Rays 
delivery

PDAC



CAFs response to Conventional Radiotherapy (X-RT): Senescence

Hellevik et al. Radiation Oncology 2012 

• Irradiation increases SA-β-Galactosidase activity

X-RT

X-Rays 
delivery

Tommelein. J et al., Cancer Res 2017

• Irradiation activates DDR signaling pathway

Senescent CAF

After X-RT



CAFs response to Conventional Radiotherapy (X-RT): SASP

Before X-RT

X-Rays 
delivery

After X-RT

Senescent CAF

SASP (senescence-
associated secretory

phenotype)

SASP: composed of cytokines, chemokines,
proteins and components of extracellular
matrix

Li D et al., Am J Cancer Res. 2016



CAFs response to Conventional Radiotherapy (X-RT): SASP

X-Rays 
delivery

Cancer cells

proliferation
invasion

Radioresistance

Li D et al., Am J Cancer Res. 2016

Before X-RT After X-RT

Senescent CAF

SASP (senescence-
associated secretory

phenotype)



Targeted Radionuclide Therapy (TRT) vs Conventional Radiotherapy (X-RT)

Objective: Evaluating CAFs response to TRT  



Dose Delivery:
Untreated 

2 Gy 
8 Gy

Method: 

TRT

18h

X-RT

Radiolabelling :    177Lu          Antibody fragment      177Lu anti-CAF Ab    

Treatment:     Different volumic activities: - Untreated
- 2 MBq/mL
- 4 MBq/mL
- 8 MBq/mL

Remove TRT
Wash 2x PBS

Treatment:

Irradiator XenX

X-Rays

iCAF136 give by C. Bousquet (CRCT Toulouse) / C. Larbouret (IRCM)

Immortalized PDAC CAF: iCAF136 cells 

Tiphany Gouveia
Laura Bourillon+ =
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Volumic activityDose

1 cell

1 colony = Survivaltreatment

iCAF136 cells respond to X-RT & to TRT

Does TRT induce cytotoxicity ? Clonogenic assay



Senescent iCAF136

X-RT TRT

iCAF136 Senescent iCAF136iCAF136

?

Hallmarks of Senescence:

o Proliferation

o Cell cycle progression

o Persistent DNA Damage (foci yH2AX)

o SA-β-Galactosidase activity

o Lamin B1 expression

To be confirmed
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Hallmarks of Senescence:

o Proliferation

o Cell cycle progression

o Persistent DNA Damage (foci yH2AX)

o SA-β-Galactosidase activity

o Lamin B1 expression
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Prolif- iCAF136- EBRT (M3)
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CAF proliferation after exposure to X-RT or TRT

X-RT but not TRT stops iCAF136 cells proliferation

X-RT TRT

177Lu anti-CAF Ab



Dose
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Persistent DNA Damage are observed after X-rays but not TRT

Persistent DNA Damage Cells repair DNA Damage 

X-RT TRT



Untreated

120h

Positive blue cell = senescent cell

Untreated 8 Gy

SA-β-Galactosidase activity is observed after X-RT but not TRT

177Lu anti-CAF Ab – 8MBq/ml
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Senescent iCAF136

X-RT (8 Gy) TRT

iCAF136 Senescent iCAF136iCAF136

Hallmarks of Senescence:

o Impaired Proliferation

o Cell cycle arrest

o Persitent DNA Damage (foci yH2AX) 

o SA-β-Galactosidase activity

o Lamin B1 expression decreased

Hallmarks of Senescence:

o Proliferation is slowing down 

o Cell cycle is transiently arrested

o DNA Damage are repaired

o No SA-β-Galactosidase activity

o No decrease in Lamin B1 expression

To sum up



Bystander effects ? 

Secretome ? 

iCAF136

PDAC Cancer cells

?

• 1st line of treatment :

• 2nd or 3th line of treatment :

Senescent iCAF136

Secretome ? 

PDAC Cancer cells

?
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• 1st line of treatment : • 2nd or 3th line of treatment :
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24h                       48h                       72h

Cell cycle progression on CAF exposed to X-RT or TRT

After TRT, cells are not blocked in cell cycle 
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177Lu anti-CAF Ab – 8MBq/ml

Time post treatment

LaminB1

GAPDH

LaminB1

GAPDH

LaminB1

GAPDH

LaminB1

GAPDH

LaminB1

GAPDH

24h

72h

120h

192h

20

0.74   1.07 0.88 0.65    0.840.5

1.31 1.05     0.45

0.83     0.8      0.53

1.05 1.04 1.3

0.71 0.48  0.72

24h     72h    120h    168h   216h

From 120h, lamin B1 decreases in cells exposed to X-RT but not in TRT

Loss of laminB1 is observed after X-RT but not TRT

X-RT TRT


