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INTRODUCTION

Lung adenocarcinoma (LUAD) is the most common form of lung cancer in our days.

Very low patients’ survival is explained by low effective treatments and high metastatic

capacity. The discovery of new therapeutic targets against LUAD is a top priority in

oncological research.

Rho GTPases are multifaceted proteins involved in cancer cell metastasis. The

regulation of its activity is related to carcinogenesis and cancer cell metastatic

capacities. Rho GTPases activation relies on Rho GEFs (guanosine nucleotide exchange

factors), an over 70 members family of proteins. Some of them, have been classically

described as prooncogenic, but for many, their roles in cancer are largely unknown.

New analyses suggest a novel tumor suppressor activity that could be therapeutically

relevant for the discovery of new targets.

In this study, we pretend to highlight the relevance of Rho GEFs in LUAD as new

potential therapeutic targets performing in silico analyses. Our results reveal a novel

coexpression gene network recurrently altered in LUAD and related with survival.

METHODS

LUAD microarray data were obtained from GEO database: 4 expression and 2

methylation datasets. Expression and promoter methylation were compared using

tumoral and normal samples. Differentially expressed genes (DEGs) were considered

using a 1.5 fold change as threshold. Coexpression analyses were performed as r-

Pearson correlations. Biological networks were created through ARACNe algorithm



and intramodular connectivity was calculated with WGCNA R package.

RESULTS

Some Rho GEFs are differentially expressed in LUAD

Despite belonging to the same family, heterogeneous transcriptional profiles are found

among the different GEFs (panel A). The presence of both up and down-regulated

transcripts, suggests that antagonistic roles might exist between different family

members. The regulation of Rho GEFs transcription is poorly described. Epigenetic

analysis show that some downregulated Rho GEFs present hypermethylated promoters

(panel B).

Up and downregulated Rho GEFs are transcriptionally coregulated.

Coexpression analyses show positive and negative correlations among Rho GEFs in

LUAD (panel C). Those with a high positive correlation are transcriptionally

corregulated and are members of the same cluster. In LUAD we can observe two

clusters well defined by the differential expression of their members: one upregulated

and one downregulated (panel D). Furthermore, both clusters show a significative

negative correlation that suggests the existence of a common regulating transcriptional

program (panel D).

Rho GEFs downregulation is connected to LUAD patients’ survival.

Kaplan-Meier survival curves were significantly different when patients were stratified

by the downregulated cluster Rho GEFs’ expression. Their prognostic value is a tumor

suppressor-like profile: lower expression is associated to a poor prognosis (panel E).

The Rho GEF transcriptional network is governed by key hubs

Reverse engineering algorithms allow us to reconstruct transcriptional corregulated

genetic network from Rho GEFs. Weighted coexpression analyses show us the putative

drivers of such network called hub genes (panel F). This pipeline allows us to identify

potential targets involved in LUAD. Among them, two of the most downregulated Rho



GEFs in LUAD were found (panel G). Survival analyses show a significant difference

when patients were stratified by hub genes expression (panel H).

CONCLUSION

Rho GEFs are transcriptionally deregulated in lung adenocarcinoma. Coexpression,

reverse-engineering and weighted correlation analyses reveal that such proteins belong

to a vast transcriptional network with significant implications for patient survival. This

work has therefore allowed us to identify a series of potential therapeutic targets that

will be further validated using biological models of the disease.
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