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Abstract 
TGF-β is known to be a promoter of tumour growth. We recently found that TGF-beta1 promotes cancer via a Smad3-
dependent tumour microenvironment (TME). This is supported by the findings that deletion or pharmacological 
inhibition of Smad3 in the tumour microenvironment suppresses tumour growth, invasion and metastasis in two 
syngeneic mouse tumour models. In Smad3 KO mice, bone marrow can give rise to an expanded NK cell population with 
enhanced tumour-suppressive activities in vivo, and promotes differentiation of NK cells ex vivo. We identify 
E4BP4/NFIL3 as a direct Smad3 target gene critical for NK cell differentiation. Therefore disruption of Smad3 
enhances both the E4BP4-mediated NK cell differentiation and anti-cancer effector functions in vivo and in vitro. 
Furthermore, we also identified the IFNG gene is a direct E4BP4 target gene and silencing SMAD3 upregulates E4BP4 
and subsequently promotes interferon-γ (IFNγ) production by NK cells. These novel findings have led us to develop 
novel anti-tumor immunotherapies by targeting Smad3-dependent tumor microenvironment with adoptive transfer of 
a stable SMAD3-silencing human NK cell line (NK-92-S3KD), a Smad3 inhibitor SIS3, or by a combination of two 
Traditional Chinese Medicine naringenin and asiatic acid. In summary, TGF- β1 promotes cancer by suppressing NK 
cell-mediated immunosurveillance via the Smad3-dependent microenvironment and thus targeting Smad3-dependent 
tumour microenvironment may promote host immunity against cancer and may represent an effective immunotherapy 
for cancer. 
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