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SUPPLEMENTARY APPENDIX

Design and Methods

DNA and RNA isolation
After thawing the available appropriately frozen bone marrow or

peripheral blood samples, leukemic cells were isolated and enriched as
previously described.1 Morphological confirmation of blast percentages
was confirmed on cytospins stained with May-Grünwald-Giemsa
(Merck, Darmstadt, Germany). Leukemic cells were lysed in TRIzol
reagent (Gibco BRL, Life Technologies, Breda, The Netherlands).
Genomic DNA and total cellular RNA were isolated according to the
manufacturer’s protocol with minor modifications.2

Cytogenetic analysis
Leukemic samples were routinely investigated for cytogenetic aberra-

tions by G-, Q-, or R-banded karyotyping, and were screened for recur-
rent non-random genetic aberration characteristics for AML, including
MLL-rearrangements, inv(16)(p13q22)/ t(16;16)(p13;q22),
t(8;21)(q22;q22) and t(15;17)(q22;q21), using either RT-PCR and/or fluo-
rescent in situ hybridization (FISH). These analyses were carried out by
each study group. When material was available but data were missing,
screening for these aberrations was carried out by the Laboratory of
Pediatric Oncology/Hematology at Erasmus MC-Sophia Children’s
Hospital, Rotterdam, The Netherlands. In addition, patients under the
age of 18 months were screened for the presence of t(7;12)(q36;p13) by
FISH. The probes used were five cosmid clones covering the breakpoints
in the ETV6 gene and a PAC clone (RP5-1121A15) containing the HLXB9
gene.3

Definition of cytogenetic groups
The cytogenetic groups, i.e. 11q23/MLL-rearrangements,

inv(16)(p13q22)/t(16;16)(p13;q22), t(8;21)(q22;q22), t(15;17)(q22;q21)

and t(7;12)(q36;p13), were defined by the presence of the specific aber-
ration, independent of accompanying aberrations. A complex karyotype
was defined as the presence of 3 or more aberrations in a single clone,
and without any AML-specific aberrations. Monosomy 7 and trisomy 8
were defined as the loss of chromosome 7 and a gain of chromosome 8,
respectively, but without any AML-specific aberration and without a
complex karyotype. The cytogenetically normal (CN-AML) group
included those with a normal karyotype without any aberrations. The
‘other’ group included all samples not categorized in the groups men-
tioned above, with the exception of the ‘unknown’ group which includ-
ed cases with failed karyotyping but without any AML-specific aberra-
tion when screened with FISH or RT-PCR.

Statistical analysis

Calculations were made using SPSS 17.0 (SPSS Inc. Chicago, USA) or
SAS 9.1 (SAS Institute, Cary, NC, USA). Categorical variables were
compared using χ2 test analysis or Fisher's exact test, and the non-para-
metric Mann-Whitney U test was used for continuous variables. Event-
free survival was determined according to events defined as failure to
achieve complete remission (CR), occurrence of relapse, occurrence of
secondary malignancy, or death from any cause. Probabilities of overall
survival (pOS) and event-free survival (pEFS) were estimated by the
Kaplan-Meier method and compared using the log rank test.
Cumulative incidence of relapses (CIR) (with other events and death
while in CR as competing events) were constructed by the Kalbfleisch
and Prentice method and compared by Gray’s test.4 Only those groups
containing more than 10 cases were included in the survival analysis;
those with less than 10 cases were included in the ‘other’ group.
Multivariate analyses were performed using Cox’s proportional Hazard
model. P<0.05 was considered significant (two-tailed). 



Online Supplementary Figure S1. The different genetic aberrations according to age. Differences were found for (A) cytogenetic and (B) molecular aber-
rations according to age categories in pediatric AML. The most important differences were found between children older and younger than two years
for (C) cytogenetic and (D) molecular aberrations.



Figure 2. Distribution of the different type-I and type-II aberrations according to age. The largest differences in the frequencies of (A) type-
II and (B) type-I aberrations were found between children older and younger than two years.



Online Supplementary Table S1. Hotspot regions, primers and PCR conditions for the investigated genes.

*The superscript numbers refer to the below mentioned papers in which the methods were fully described. 
**Positive samples were confirmed with MLPA.
***Numbers refer to the following PCR programs: 
1 10’ 95ºC, 40 cycles of 1’ 95ºC and 1’ 60ºC, 10' 72ºC 
2 10’ 95ºC, 35 cycles of 1’ 95ºC, 1’ 60ºC and 1’ 72ºC, 10' 72ºC
3 10’ 95ºC, touchdown 20 cycles of 1’ 95ºC, 1’ 70-60ºC and 1’ 72ºC plus 20 cycles of 1’ 95ºC, 1’ 60ºC and 1’ 72ºC, 10' 72ºC
4 10’ 95ºC, touchdown 20 cycles of 1’ 95ºC, 1’ 66-56ºC and 1’ 72ºC plus 14 cycles of 1’ 95ºC, 1’ 56ºC and 1’ 72ºC, 10' 72ºC
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Online Supplementary Table S2. Comparison of the clinical characteristics of the total cohort (n=506)  compared to the AML-BFM-
93 and -98 trials, respectively.



Online Supplementary Table S3. Comparison of the clinical characteristics of the cases included in the survival analysis (n=385)
compared to the AML-BFM-93 and -98 trials.



Online Supplementary Table S4. An overview of cytogenetic group assignment and the mutational status of all investigated genes of the 506 individual
patients.  
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Online Supplementary Table S5. Overview of the association between type-I and type-II aberrations in pediatric AML.

* type-I aberrations were mutually exclusive, except for FLT3-ITD & N-RAS (n=2), FLT3-TKD & N-RAS (n=1), KIT & N-RAS (n=1), N-RAS & PTPN11 (n=1) and N-RAS & K-RAS (n=1).
** the following numbers were screened for molecular type-II aberrations in the other/unknown type-II group: CEBPA (n=101/180), NPM1 (n=118/180) and MLL-PTD (n=101/180).
***WT1 mutations overlap with FLT3/ ITD (n=12), FLT3/ TKD (n=3), N-RAS (n=6) and K-RAS (n=1).


