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Abstract 

Ewing sarcoma (EWS) is an aggressive bone and soft tissue tumor with high 

susceptibility to metastasize. The underlying molecular mechanisms leading to 

EWS metastases remain poorly understood. Epigenetic changes have been 

implicated in EWS tumor growth and progression. Linking epigenetics and 

metastases may provide insight into novel molecular targets in EWS and 

improve its treatment. Here, we evaluated the effects of a selective G9a histone 

methyltransferase inhibitor (BIX01294) on EWS metastatic process. Our results 

showed that overexpression of G9a in tumors from EWS patients correlates with 

poor prognosis. Moreover, we observe a significantly higher expression of G9a 

in metastatic EWS tumor as compared to either primary or recurrent tumor. 

Using functional assays, we demonstrate that pharmacological G9a inhibition 

using BIX01294 disrupts several metastatic steps in vitro, such as migration, 

invasion, adhesion, colony formation and vasculogenic mimicry. Moreover, 

BIX01294 reduces tumor growth and metastases in two spontaneous metastases 
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mouse models. We further identified the sialidase NEU1 as a direct target and 

effector of G9a in the metastatic process in EWS. NEU1 overexpression impairs 

migration, invasion and clonogenic capacity of EWS cell lines. Overall, G9a 

inhibition impairs metastases in vitro and in vivo through the overexpression of 

NEU1. G9a has strong potential as a prognostic marker and may be a promising 

therapeutic target for EWS patients. 
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Fig. 1. EHMT2 /G9a overexpression correlates with… 

  

Fig. 2. EWS cell lines showed a… 

  

Fig. 3. Inhibition of G9a via BIX10294… 
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Fig. 4. BIX10294 treatment inhibited capacity for… 

  

Fig. 5. NEU1 is differentially overexpressed upon… 

  

Fig. 6. Inhibition of G9a via BIX01294… 
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