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Teratoma formation from embryonic stem 
(ES) cells and immune rejection of their 
derivatives represent a major impediment to 
their therapeutic use. The primary effector 
cells mediating immune rejection of 
transplanted cells are cytotoxic T cells, which 
recognize major histocompatibility (MHC) 
class I/peptide complexes on target cells. In 
this study we demonstrate that MHC class I 
molecules are expressed only at very low 
levels on murine ES cells and they are not 
induced by the interferon gamma (IFNg) 
despite the presence of IFNg-receptors on 
their cell surface. Thus, we aimed at dissecting 
the molecular mechanism responsible for the 
low level of MHC class I expression and 
unresponsiveness to IFNg in murine ES cells. 
First, we postulated that leukemia inhibitory 
factor (LIF), a standard component of ES cell 
culture media, may be a factor responsible for 
suppression of MHC class I expression, 
because of the induction of STAT3 by LIF. 
Indeed, removal of LIF resulted in upregulated 
the levels of MHC class I molecules on ES 
cells and its addition to differentiated cells in 
day 4 embryoid bodies suppressed their 
expression. STAT3-knockdown (STAT3-KD) 
in ES cells significantly increased the MHC 
class I expression even in the absence of IFNg 

and this increase was further enhanced by 
IFNg treatment. Using flow cytometry and 
STAT3-KD we demonstrated that STAT3 
negatively affects IFNg-signaling by blocking 
STAT1 phosphorylation in ES cells. 
Luciferase reporter assay also indicated that 
GAS promoter responded strongly to IFNg in 
STAT3-depleted ES cells and only weakly in 
intact cells. Upregulation of MHC class I 
levels by STAT3-KD resulted in reduced lysis 
of ES cells by activated syngeneic natural 
killer (NK) cells. However, lysis of ES cells, 
which are normally not efficiently killed by 
cytotoxic T lymphocytes (CTLs), was 
increased by CTLs after STAT3-KD. These 
data indicate that STAT3 pathway plays an 
important role in regulating the MHC class I 
expression in murine ES cells and the 
susceptibility of these cells to lysis by NK 
cells and CTLs. Interfering with the inhibitory 
pathways that suppresses MHC class I 
expression may help control teratoma 
formation from contaminating ES cells in 
therapeutic cell transplants and may be used to 
eradicate cancer cells known to evade immune 
recognition by downregulating the MHC class 
I expression 
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