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• We aimed to characterize the genomic profile of patients harboring RUNX1-ETV6. 

• Studies have shown that RE high expression confers worse prognosis. Moreover, other genetic changes have been 
described as important risk stratification markers. 

• B-cell precursor acute lymphoblastic leukaemias (BCP-ALL) are characterized by recurrent translocations, with 
t(12;21)(p13;q22) being the most common. This translocation generates the ETV6-RUNX1(ER) and the reciprocal 
RUNX1-ETV6 (RE) gene fusions in 100% and 76% of cases, respectively. 
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The correlation between RE expression and PAX5 del is still unclear and is worthy of further investigation. In addition, all 
cases with RE duplication had a concomitant del of the non-rearranged ETV6 allele, which suggests that this loss may 
contribute to the formation of the duplication. Our results suggest that patients with RE have a heterogeneous pattern 
and the characterization of this subgroup may provide new insights for risk stratification and treatment strategies.

Demographic and laboratory characteristics   

Detection of additional changes by MLPA  

Detection of direct and reciprocal transcripts and additional changes by FISH  
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Figure 2. Patients were divided into two groups by the 75thpercentile for the expression of ETV6-RUNX1 , RUNX1-ETV6 , and RUNX1 . Dashedline, high expression (p>75); solid line, 
lowexpression (p<75).  B) High expression is associatedwith an unfavorable prognosis. C) Schematic for the nature and time of acquisition of genetic alterations in the pathogenesis of 
B-ALL. 

Table 1. Demographic and laboratory characteristics of the patients in relation to the presence of the direct and reciprocal transcript found by RT-PCR

Figure 3. Test flowchart

Figure 1. Schematic representation of the fusion ETV6-RUNX1 and RUNX1-ETV6.  B-cell precursor acute lymphoblastic leukaemias (BCP-ALL) are characterized by recurrent 
translocations, with t(12;21)(p13;q22) being the most common. This translocation generates the ETV6-RUNX1(ER) and the reciprocal RUNX1-ETV6 (RE) gene fusions in 100% and 76% 
of cases, respectively. 

The most frequently deletions found in RE and ER patients affecting ETV6 
(RE=45%/RE=49%), CDKN2A/B (RE=40%/ER=33%) and PAX5 (RE=29%/ER=38%), 
genes. 

Figure 5. Frequency of deletions found in patients with direct transcript (n=37) 
and patients with direct and reciprocal transcript (n=20). 

Evaluation of transcripts by RT-qPCR   

Figure 7. Correlation analysis between levels of the direct / reciprocal transcripts and age and 
leucometria. 
P-value calculated through the Pearson test (Pearson's R measures the degree of linear 
correlation between two quantitative variables).

P-value calculated through the Pearson test (Pearson's R measures the degree of 
linear correlation between two quantitative variables).

Figure 8. Correlation analysis between the levels of the direct/reciprocal transcripts 
and CD9 cell expression (Percentual and IMF). 

Figure 9. Interphase nucleus FISH using commercial double-dip probe. 
+Analysis using commercial probe showed 114 with ER  and 30% (26/114) of these patients 

had both the gene fusion and a non-rearranged ETV6 allele del.  
Figure 10. Localization of FISH probes developed in-house on metaphase chromosomes. 
A) Location of RUNX1 and ETV6 bacs on healthy donor metaphase chromosomes in their 
respective chromosomes

Figure 11. FISH of interphase nuclei using probe type BACs.
Analysis using probe in-house developed (BACs) probes 
revealed a RUNX1-ETV6 amplification pattern in 2% of cases. 
Interestingly, we observed that 3 of 10 RE patients showed a 
duplication pattern of the RE fusion. 

• FISH analysis using commercial probe • FISH analysis using in-house probes

Figure 6. Quantification of direct and 
reciprocal transcristal expression levels in 
patients with CDKN2A/B and PAX5 status. 
A) Expression of the direct transcript in 
patients with wild type CDKN2A/B and 
deleted CDKN2A/B. B) Expression of the 
reciprocal transcript in patients with PAX5  
wild type and PAX5  deleted
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