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Abstract

Objective: The RHO family of GTPases, particularly RAC1, has been linked with hepatocarcinogenesis,
suggesting that their inhibition might be a rational therapeutic approach. We aimed to identify and
target deregulated RHO family members in human hepatocellular carcinoma (HCC).
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Design: We studied expression deregulation, clinical prognosis and transcription programmes
relevant to HCC using public datasets. The therapeutic potential of RAC1 inhibitors in HCC was study
in vitro and in vivo. RNA-Seq analysis and their correlation with the three different HCC datasets were
used to characterise the underlying mechanism on RAC1 inhibition. The therapeutic effect of RAC1
inhibition on liver fibrosis was evaluated.

Results: Among the RHO family of GTPases we observed that RAC1 is upregulated, correlates with
poor patient survival, and is strongly linked with a prooncogenic transcriptional programme. From a
panel of novel RAC1 inhibitors studied, 1D-142 was able to induce apoptosis and cell cycle arrest in
HCC cells, displaying a stronger effect in highly proliferative cells. Partial rescue of the RAC1-related
oncogenic transcriptional programme was obtained on RAC1 inhibition by 1D-142 in HCC. Most
importantly, the RAC1 inhibitor 1D-142 strongly reduce tumour growth and intrahepatic metastasis in
HCC mice models. Additionally, 1D-142 decreases hepatic stellate cell activation and exerts an anti-
fibrotic effect in vivo.

Conclusions: The bioinformatics analysis of the HCC datasets, allows identifying RAC1 as a new
therapeutic target for HCC. The targeted inhibition of RAC1 by 1D-142 resulted in a potent
antitumoural effect in highly proliferative HCC established in fibrotic livers.
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