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Background: Graft-Versus-Host Disease (GvHD) is a frequent and life-threatening 

complication of allogeneic hematopoietic stem cell transplantation (allo-HSCT). Αdoptive 

transfer of T cells with immunosuppressive properties, the so-called T-regulatory cells 

(Tregs), stands as a very promising alternative strategy for the prevention and treatment of 

GvHD. However, the low numbers of naturally occurring regulatory FOXP3+ Tregs in the 

circulation and the lack of specific cell surface markers for efficient purification, limit their 

clinical use. Recently, it has been shown that exposure of human peripheral T-cells to 

hypomethylating agents induces the expression of HLA-G and converts them to regulatory 

cells (iG-Tregs). The HLA-G molecule is expressed in placenta and protects the “semi-

allogeneic” fetus from maternal immune attack. We here, aimed to explore the safety of iG-

Tregs both in vitro and in vivo in a humanized mouse model of GvHD. Methods: Human 

mononuclear cells were stimulated with anti-CD3/CD28 for 3 days  (OKT3 cells) and 

subsequently treated with 10 μΜ Decitabine for 4 days (iG-Tregs) or left untreated 

(untreated OKT3), in the presence 50 U/mL interleukin-2. The generated iG-Tregs were 

characterized for HLA-G expression and their in vitro alloreactivity against CFSE-labeled 

allogeneic blasts stimulated with phytohemagglutinin (PHA), by flow cytometry. A total of 

3x106 of either iG-Tregs or untreated OKT3 were infused in sub-lethally irradiated NSG mice, 

which were evaluated for GvHD by a 5-parameter sickness score. Results: Decitabine 

treatment induced the expression of HLA-G in iG-Tregs compared to untreated OKT3 cells 

(8.19±0.21% vs 1.19±0.53%, p<0.0001) and importantly, the generated iG-Tregs were not 

alloreactive in vitro against allogeneic PHA blasts as compared to untreated OKT3, (% lysis at 

40:1 ratio: 49±4 vs 1.8±1, respectively, p<0.0001). To confirm the lack of alloreactivity in 

vivo, iG-Tregs were infused into sub-lethally irradiated mice. In contrast to the recipients of 

untreated OKT3 cells (n=5) developing high GvHD score from day 21 onwards and 

succumbing all by day 35 from clinically confirmed GvHD, 50% (3/6) of iG-Treg-mice survived 

until sacrifice (day 84). T-cell engraftment was confirmed in the spleen of iG-Treg-treated, 

GvHD-free survivors.  Conclusions: Overall, HLA-G-expressing T cells generated ex vivo 

through pharmacological hypomethylation present a safe profile, both in vitro and in vivo. 



Whether adoptive transfer of iG-Tregs could advance the treatment of GVHD after allo-

HSCT, will be ultimately determined in clinical trial. 
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