
DRF / iRCM – CIMAP                Institut de Physique                                                                                                         Université de Caen Normandie 

LABORATOIRE D’EXCELLENCE INFRASTRUCTURE NATIONALE 

 EN BIOLOGIE ET SANTÉ 

 

Centre de Recherche sur les Ions, les Matériaux et la Photonique 

Proteomic analysis of the  
Radiation-Induced Bystander Effects 

Lepleux C.1,2 and Chevalier F.1,2 

 

1 LARIA, iRCM, François JACOB Institute, DRF-CEA, Caen, France ;  

2 Normandie Univ, ENSICAEN, UNICAEN, CEA, CNRS, CIMAP UMR6252, 14000 Caen, France 

Experimental evidence shows that, in addition to this 
direct and targeted effect of radiation, a side or 
secondary effect is observed within the un-irradiated 
area. Irradiated cells (1 and 2) relay a stress signal in 
the close proximity. Neighboring un-irradiated cells (3 
to 7) react to this signal, i.e., BE with a specific 
“bystander response” (BR), characteristic of a 
biological context, but with a close relationship to the 
biological response typically associated with direct 
radiation exposure. Bystander responses and 
bystander factors (BF) secreted by irradiated cells were 
observed and studied in many physical and biological 
conditions, in vitro and in vivo. 

In the present study, we investigated the capacity of 
chondrocytes (T/C28-A2) in responding to bystander 
factors released by irradiated chondrosarcoma cells 
(SW1353) using a medium transfer protocol.  
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The cells were irradiated (X-rays / Carbon ions) and the 
Bystander supernatant was transferred on non-irradiated 
cells. To study the effects of these treatments on the 
survival of cell lines, we carried out clonogenic assays and 
in order to study the impact of these treatments (X-rays) 
on the cellular proteome, we carried out proteomic 
analysis by two-dimensional electrophoresis (2DE), starting 
from the cellular protein lysates. 
 
The 2DE analysis showed the effect of irradiation on the 
proteome of irradiated chondrosarcoma cells as well as the 
Bystander effect on the proteome of bystander 
chondrocytes. We then selected variant spots that were 
analyzed by mass spectrometry.  
An in-depth analysis of the identified proteins will provide 
a better understanding of the mechanisms involved in cell 
irradiation as well as the radio-induced Bystander effect. 

Funded by : 

Secreted proteins : potential bystander factors 
Conditioned medium (SW1353 0,1Gy) vs conditioned medium (SW1353 0Gy)  

Modulated proteins in bystander cells : potential bystander responses 
Bystander T/C28-A2 (0,1Gy) vs control T/C28-A2 (0Gy) 

Protein extraction and solubilisation 
Proteins were extracted from TC-28/Ac cells in sample buffer containing 7 M urea, 2M thiourea, 4% CHAPS, 0.05% Triton X100, 65 mM DTT, 40mM spermine, 
protease and phosphatase inhibitor cocktails. Proteins were then precipitated using the 2D clean-up kit (GE Healthcare) and the pellet was solubilized with 
TUC solution (7M urea, 2M thiourea, 4% CHAPS) and quantified with the 2D quant kit (GE Healthcare). 
 
Protein load : 250 µg and 2D electrophoresis (6 technical / biological replicates) 
IPG strips : pI 4-7 ; 1st dimension : Protean IEF Cell (Bio-Rad) ; 2nde dimension : 12% acrylamide gel (dodeca Cell electrophoresis unit, Bio-Rad) 
Gel staining and picture acquisition : Silver stain, stained gels scanned on a GS 800 densitometer (Bio-Rad) 
 
2D gel analysis and Mass spectrometry 
Stained gels were analysed with the Progenesis Samespots software and variant spots were picked and analysed by LC-MS/MS (Q-EX) mass spectrometry 
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Protein extraction and separation 
Proteins were TCA precipitated and then solubilized in laemmli buffer, and separated by SDS-PAGE. 
Mass spectrometry 
Each bands from the SDS-PAGE gels were picked and analysed by LC-MS/MS (Q-EX) mass spectrometry 
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Modulate protein folding and traffic within the cell, can be secreted, 
and is involved  in several human pathologies 

Enzyme with several functions, including control growth and hypoxia (interact 
with MBP-1) 

Can be at the membrane or secreted 

Role in cancer cells proliferation 

Conclusion 
Several protein were observed increased or 
decreased and could be related to a bystander 
response in cells receiving conditioned medium from 
irradiated cells. These preliminary results need now to 
be validated with functional assays and the factors 
will be tested on other cells. 
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Oxidative stress response 

From Chevalier et al.  Mutat Res Rev Mutat Res. 2015 763:280-93. 


