Burkitt Lymphoma/Leukemia (BL/L) is an aggressive B-cell disease. The cure rate can reach 90%, although, for the
majority of patients who relapse, there is no effective therapeutic alternative. Besides LDH, the clinical stage of
the disease and patient’s age, no markers of extensive use that can improve risk stratification at diagnosis were
identified. The genetic hallmark of BL/L is the rearrangment of MYC oncogene, most commonly, with
immunoglobulin genes. Additional chromosomal abnormalities, have been discussed as potential markers of
unfavorable clinical prognosis, with controversial results in the literature, highlighting the importance of
studying putative markers. Previous studies from our group showed 71% of secondary chromosomal
abnormalities in children and adolescents diagnosed with BL/L and bone marrow onset, mainly involving
chromosomal regions 1q and 13g, which is in accordance with the world literature in relation to the
chromosomes most commonly involved in secondary abnormalities in BL/L.

In this work, we aimed to do the molecular characterization of secondary chromosome abnormalities in 4 cases
from our sample of Burkitt Lymphoma/Leukemia with bone marrow involvement.

All cases of this work, but one, harbored MYC translocation and presented secondary chromosome
abnormalities that could not be fully charachterized by G-banding. Experiments for molecular characterization
were done during the sandwich internship in the Molecular Cytogenetics Laboratory at Jena University
(Germany) using high-resolution molecular cytogenetics approaches, such as FISH, MCB and M-FISH.
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In all the cases we found partial trisomies, resulting from duplications or translocations, involving chromosomes
1qg (in two samples), chromosome 7qg, chromosome 8g and chromosome 13q. Besides, molecular cytogenetics
allowed us to access the breakpointsinvolved in the abnormalities and revealed that these aberrations were part
of complex karyotypes for some of the cases, which are characterized bellow.
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Figure 1. A) Partial karyotype highlighting derivative chromosome 1, identified in the following karyotype 46,XY,dup(1qg?),add(14)(qg32); B) MCB1
confirmed the duplication of chromosome 1, suggesting the breakpoint q22;q33; C) Commercial LSI MCL1/1p12 probe characterizing one of the
duplication breakpoints as q21.2; D) Commercial LSIMDM4/1p12 probe featuring the other breakpointas q32.1; E) BACRP11-301 M17(1g21.2) in
red confirming the breakpoint1q21.2;) BACRP11-57117 (932.2) inred confirming the breakpoint 1932.
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Figure 2. A) Partial karyotype showing t(2;8) and derivative chromosome 13 observed in the karyotype 46,XY,t(2;8)(p12;924),add(13?q)
characterized by G banding; B) Chromosome paintings for chromosomes 1 (green), 3 (yellow), 7 (blue) and 9 (red) characterized that der(13) had a
portion of chromosome 7; C) MCB7 showing the presence of normal chromosomes 7 not involved in the alteration and characterizing a partial
trisomy of chromosome 7 in the derivative chromosome 13; D) MCB13 characterizing a duplication on chromosome 13 and suggesting the
breakpointdup(13)(?g21;?g31). Inaddition, MCB13 characterized thatin addition to duplication of chromosome 13, there was an extra portion on
that chromosome, that was latter observed to be from chromosome 7.
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Figure 3. Application of BACs defined the breakpoint on chromosomes 7 and 13. A) RP11-313 n23(7921.2) inred; B) RP11-380 G21 (7g21.3) inred
and RP11-520F9(139g21.31)ingreen; C)RP11-90N9 (7g21.11)inredand RP11-538 C21(13g21.1)ingreen; D) RP11-98 F3(13g21.1) in yellow. The
application of BACs enabled the characterization of the breakpoints of der(13) asder(13)t(7;13)(13pter->13g34::13921->13q34::7q21->7qter).
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Figure 4. A) Partial karyotype obtained by G banding showing additional material in chromosome 11, besides t(8;14); B) FISH using chromosome
paintings WCP8 in blue, WCP11 in red and WCP14 in green showing t(8;14) and a derivative chromosome 11 - der(11); C) Due to the DAPI
counterstain suggestive of the extra chromosome portion in der(11) coming from chromosome 1, the chromosome painting WCP1 was applied,
confirming this assumption, characterizing a partial trisomy of chromosome 1, through at(1;11).
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Figure 5. A) MCB1 illustrates the portion of chromosome 1 thatisinder(11). The MCB suggested the breakpoint of the partial trisomy in derivative
11 as 1?p12; B) MCB11 illustrating a normal chromosome 11 and der(11). MCB suggested that der(11) lost its terminal portion from the band
11923.2->qter; C) mFISH submix1 with probes PCP1p (blue), PCP1q (yellow), RP11-130 B18-1g12 (pink), RP11-35 B4-1g21.1 (red) showing that
der(11) has several portions of the chromosome 1; D) LSI MCL1/1p12 specific locus probe showing the presence of this gene in der(11); E)
Centromeric probe for chromosome 1 (red) showing that the der(11) does not carry the centromere 1; F-G) BACs RP11-567 M27 from region
11g24.3 (left)and RP11-356 E17 fromregion 11g23.3 (right), respectively, both in red, proving the breakpoint suggested by the MCB.
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Figure 6. A) G-banding diagnosis initially suggested an isochromosome 8. B) After application of MCBS8 probe, a t(8;8) was suggested since it had
the shortarm held; C) PCP8p (pink/red) and PCP8q (green/yellow) probes confirming the presence of the shortarmin the der (8).

For case 4, we also performed expression approaches (data not shown) in order to endorse the diagnosis of BL/L,
once it may fit to the new classification of World Health Organization for cases of BL/L without MYCtranslocation.
Ourresults allowed us to conclude that this patient may be one of those cases.

Once secondary abnormalities in BL/L seem to play an adverse role in the prognosis of this disease, a detailed
characterization of the breakpoints is of great importance, once they may be harboring putative genes that can
influence the phenotype of the disease. Although literature also describes losses as secondary abnormalities
associated with t(8;14)(q24;q32) or its variants in BL, the great majority, specially our cases in Brazil, have been
presenting partial trisomies generated by duplications and/or, less commonly, probably duplications followed by
translocations, as we observed in cases 3 and 4. The reason and mechanisms for the occurrence of these partial
trisomies in BL/L remain to be elucidated. However, this observation can lead us to think that there may occur an
overexpression of a set of genes that may be of importance for the unfavorable outcome observed in the
majority of patients harboring such kind of abnormalities.
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