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Burkitt lymphoma (BL) is an aggressive lymphoma and the most common subtype of B-cell 
non-Hodgkin lymphoma (B-NHL) in childhood. It is characterized by the reciprocal 
translocation of MYC oncogene with immunoglobulin genes, resulting in MYC protein 
overexpression. MYC regulates more than 15% of the human transcriptome and a large set 
of microRNAs (miRNAs) such as miR-17-92 cluster. MYC acts regulating several genes 
involving on cell cycle control, metabolism, and apoptosis. Recently, BL without MYC 
translocation but with gene expression and pathological characteristics of BL have been 
identified. In the present study, we aimed to analyze the level of miRNAs regulated by MYC 
comparing MYC translocation positive and negative BL tumors. 

w? 41 formalin-fixed, paraffin-embedded (FFPE) tissue samples of pediatric BL from the 
Hematology Service of the National Cancer Institute, Brazil;
w?  MYC translocation was evaluated by fluorescence in situ hybridization (FISH);
w?  RecoverAll™Total Nucleic Acid Isolation Kit for FFPE tissue samples (Ambion®) was used 
to isolate the miRNAs from BL samples;
w?  qRT-PCR for miRNA expression analysis was performed using TaqMan® MicroRNA 

TMAssays (Applied Biosystems) using a StepOne  System (Applied Biosystems);
w? MYC protein expression was analyzed in BL samples by immunohistochemistry and in 
P493-6 (Burkitt lymphoma model cell line carrying a conditional tetracycline-regulated 
MYC)  by western blotting.

In our previously analysis, about 15% BL cases (6 out 
of 41) had undetectable MYC translocation when 
analyzed using FISH and we did not observe a 
difference among the levels of miR-17-92 members 
in tumor samples that were negative and positive 
for MYC translocation. We advanced this analysis 
including  other miRNAs that are regulated by MYC 
(miR-9, miR-29 family, miR-34a and miR-34b) and 
two miRNAs which are not MYC target but are 
relevant for apoptosis and proliferation pathways 
(miR-7 and miR-494). In summary, we investigated 
the expression profile of 13 miRNAs in 41 BL tumor 
s a m p l e s  w i t h  d i f fe re nt  s tat u s  o f  M YC  
rearrangement. It was possible detect a different 
miRNA profile between positive and negative MYC 
translocation BL tumor samples. The tumor samples 
with MYC rearrangement showed miRNA levels 
higher than the BL cases without MYC 
rearrangement. In addition, we evaluated MYC 
protein level by immunohistochemistry in BL MYC-
negative cases. High levels of MYC protein were 
detected in 3 out of 5 cases. It is important to 
emphasize that the MYC rearrangement negative 
cases had a histopathological, immunophenotypic 
and clinical profile of typical BL.

Table 1. Patients baseline characteristics

Figure 1. Heatmap showing the miRNA profile in pediatric Burkitt lymphoma samples. miRNA expression was evaluated by Quantitative Real 
time QT-PCR. Expression  of  each miRNA was normalized to the expression level of RNU6B and reactive lymph node was used as reference.

Figure 2: Representative immunohistochemical detection of MYC protein expression in BL MYC rearrangement negative samples. A BL sample 
was used as positive control; B negative expression (less than 20 % positive tumor cells); C positive expression (about 60-70% positive tumor cells) 
and D positive expression (over 70% positive tumor cells). 

Figure 3: miRNA expression in different MYC levels. To investigate the relationship between Myc levels and miRNA we used P493-6 cells treated 
with tetracycline (MYC off) and then analyzed MIRH1 (miR-17-92 primary transcriptor) in time course without tetracycline. (A) MYC expression 
were analyzed in cells treated with tretracyclin during 24 hours and 30 minutes, 1, 2, 3, 4 and 6 hours without tetracycline.  β-Actin expression 
served as a protein loading control. (B) MIRH1 levels correlate with mRNA MYC level. miRNA expression was evaluated by Quantitative Real time 
QT-PCR 

Our data indicate that MYC expression may be regulated by a set of miRNAs in MYC translocation-
negative BL suggesting involvement of MYC-target microRNA in the pathogenesis of specific MYC 
negative BL tumors.
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