
 

 

HLA-G Modulates the Radiosensitivity of 
Human Neoplastic Cells 

 
Michelin, S.; Gallegos, C.; Baffa Trasci, S.; Dubner, D.L.; 

Favier, B.  and Carosella, E.D. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Presentado en: 14th International Congress of Radiation Research. 
Varsovia, Polonia, 28 de agosto al 1º de septiembre de 2011 



 



HLA‐G MODULATES THE RADIOSENSITIVITY OF HUMAN NEOPLASTIC CELLS

S. Michelin (a), C. Gallegos (a), S. Baffa Trasci (a), D. Dubner (a), B. Favier (b), E. D. Carosella (b)

(a) Radiopathology laboratory. Nuclear Regulatory Authority (ARN). Argentina 
(b) Service de Recherche en Hémato‐Immunologie, Commissariat à l'Energie Atomique (CEA). France 

Figure 3. Apoptosis analysis of G‐ and G+ cells
exposed to 5 Gy of  radiation. The cells were
labeled with Anexin V‐FITC/PI and analyzed by flow
cytometry. Results are expressed as apoptotic cells
in the irradiated condition/apoptotic cells in control.
A‐ B) Analysis of early apoptosis (A) and late
apoptosis (B) in M8 irradiated cells after the
indicated times post‐irradiation. * p< 0.05; ** p<
0.01; *** p< 0.005; **** p< 0.001 (ANOVA) with
respect to control values (1.00). C) Analysis of early
apoptosis and late apoptosis in K562 cells after 48 h
of exposure to  radiation. * p< p<0.01; ** p< 0.005;
*** p< 0.001 (ANOVA) with respect to control values
(1.00). # p< 0.05; ## p< 0.001 (ANOVA) with respect
to G‐.

Table 2. Cell cycle distribution of M8 cells after the indicated times of irradiation with 5 Gy. * p< 0.05; ** p<
0.005; *** p< 0.001 (ANOVA) with respect to control values. # p< 0.05 (ANOVA) with respect to M8 G‐.

 G0/G1 S G2/M 

M8 G-    

control 58.94 + 3.9 16.53 + 3.2 23.96 + 1.4 

3 h 52.63 + 9.8 20.12 + 4.0 27.37 + 5.5 

24 h 5.68 + 0.2 * 2.97 + 1.6 *** 91.4 + 1.7 * 

48 h 10.37 + 1.7 * 3.61 + 0.9 *** 86.07 + 2.5 * 

196 h 44.31 + 5.3 * 25.48 + 4.4  28.78 + 0.4 ** 

M8 G+    

control 58.79 + 4.7 15.60 + 3.8 25.57 + 0.7 

3 h 57.67 + 12.9 18.92 + 4.9 23.41 + 6.6 

24 h 3.55 + 0.4 * 1.84 + 1.1 *** 94.65 + 1.0 * # 

48 h 11.73 + 0.6 * 5.13 + 0.6 ** 83.16 + 1.2 * 

196 h 47.12 + 1.9 22.02 + 0.6 30.32 + 1.4 ** 

 

INTRODUCTION

Tumor cells show a very broad range of radiosensitivities. The differential radiosensitivity may depend
on many factors, being the efficiency to recognize and/or repair the DNA lesion, and the cell cycle
control mechanisms, the most important (Jeggo and Lavin, 2009; Kumala et al., 2003).

Human leukocyte antigen‐G (HLA‐G) is a non‐classical HLA class I molecule involved in fetus protection
form the maternal immune system, transplant tolerance, and viral and tumoral immune escape
(Carosella et al., 2008).

It has been determined that gamma radiation modulates HLA‐G expression at the plasma membrane
of human melanoma cells. However, its role in tumoral radiosensitivity has not been demonstrated
yet.

The objective of this work was to determine if the radiosensitivity of human neoplastic cell lines
cultured in vitro was mediated by HLA‐G expression.

MATERIALS AND METHODS

Cell culture and ‐Irradiation: We used two different cell lines: M8 human melanoma cells and K562 human
leukaemia cells. For both cell lines we have the HLA‐G1 negative (G‐) and the HLA‐G1 positive (G+) variants.
The cells were irradiated with doses of 2 and 5 Gy at 0.48 Gy/minute with 60Co ‐rays generated by Gammacel
220 at room temperature.

Survival assays: cell survival was evaluated by clonogenic assay for the M8 cells and by direct counting in
Neubauer chamber for the K562 cells

Detection of apoptotic cells: Apoptosis levels were determined by flow cytometry using the Annexin V‐
FITC/Propidium iodide kit. Results were expressed as the ratio between the percentage of apoptotic cells in the
irradiated condition and the percentage of apoptotic cells under control conditions.

Cell cycle analysis: Samples were collected at different times after irradiation and fixed in ethanol 70% (v/v).
The cells were then resuspended in PBS 1X containing 100 g/ml RNAse and 40 g/ml propidium iodide and
assessed for cell‐cycle distribution by flow cytometry.

Evaluation of HLA‐G1 surface expression: Surface HLA‐G1 expression was analyzed by flow cytometry after 1
and 15 days of irradiation. The cells were labeled with anti‐HLA‐G (MEM‐G/9) monoclonal antibody in
combination with goat anti‐mouse‐RPE. HLA‐G1 surface values were expressed as specific fluorescence index
(SFI; mean fluorescence of specific antibody/mean fluorescence of isotype antibody) and the ratio (SFI
irradiated cells/SFI control cells) was used to express the level of HLA‐G1 at the surface of irradiated cells.

Analysis of sHLA‐G1: The presence of sHLA‐G1 in the cell culture medium of control and irradiated cells was
analyzed using a specific ELISA kit.

Table 1. Cell survival (percentage) of HLA‐
G expressing cells (G+) with respect to
HLA‐G negative cells (G‐) after irradiation
with the indicated doses of g radiation.
*p < 0,001 (Student’s t‐test) with respect
to G‐ (100%).

% of cell survival of G+ with 
respect to G- cells 

 

Cell line 
2 Gy 5 Gy 

M8 G+ 49,53 + 22,83 * 49,06 + 15,91 * 

K562 G+ -- 62.50 + 11.48 * 

 

Figure 2. A) Hoechst 33342 labelling of control and irradiated M8 G‐ and G+ cells, analyzed after 72 h. Scale
bar: 25 m and 12,5 m in control and irradiated cells respectively. B) Annexin V‐FITC/PI flow cytometry dot‐
blots corresponding to M8 G‐ and G+ cells exposed to the same experimental conditions described in (A).

Figure 1. Cell‐cycle distribution of K562 G‐ and G+ cells exposed to 5 Gy and analyzed after 24 h post‐
irradiation. One plot representative of three experiments is shown. *p< 0.005; **p< 0.001; ***p< 0.0001
(ANOVA) with respect to control values.

Figure 4. Flow cytometry evaluationell surface HLA‐G in control and irradiated cells. A) Histograms of HLA‐G
surface expression in M8 G+ cells under control and irradiated (5 Gy) conditions, 15 days after irradiation. One
histogram representative of three experiments is shown. B) Cell surface HLA‐G quantification in M8 G+ and K562 G+
cells after 1 and 15 days of irradiation with 5 Gy. Results are expressed as SFI IR/SFI control. * p < 0.05, ** p< 0.01,
and *** p < 0.0001 (Student’s t‐test) with respect to control values (1.00). of c

Figure 5. Concentration of sHLA‐G1
in the culture medium of control
and irradiated M8 G+ and K562 G+
cells after 24 h of irradiation with 5
Gy. Results are expressed as the
percentage of sHLA‐G1 in control
and irradiated cells * p< 0.05 and
**p< 0.01 (Student’s t‐test) with
respect to controls (assigned a value
of 100%).

CONCLUSIONS

• Cell survival after irradiation was significantly reduced in HLA‐G1 expressing cells with respect to G‐ cells.

• Irradiation caused arrest of both cell lines in the G2/M phase of the cell cycle.

• The percentage of arrest after 24 h of irradiation in M8 G+ cells was a statistically higher than in M8 G‐ cells.

• For the K562 cell line, the magnitude of the arrest was lower than for M8 cells and without statistically
significant differences between K562 G‐ and K562 G+ cells.

• Both cell lines underwent apoptosis after irradiation. However the level of apoptosis between M8 G‐ and M8
G+ was not different, whereas for K562 cells the G+ cell line reached higher apoptosis values than the K562 G‐.

• These results could indicate that both the M8 G+ and the K562 G+ are indeed more radiosensitive than their
corresponding G‐ cells, although the mechanism through which HLA‐G1 exerts this effect in each cell line
appears to be different.

•Gamma irradiation also caused the decrease of HLA‐G1 levels at the cell surface of G+ cells with the
concomitant increase of sHLA‐G1 in the culture medium.

The results presented in this work strongly demonstrated that HLA‐G1 can modulate the radiosensitivity of
human tumoral cells culture in vitro. However, further studies will be necessary to asses the precise mechanism
by which HLA‐G1 exerts this regulation of radiation sensitivity.
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