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SUPPLEMENTARY MATERIAL:

Methods

Study design and reference laboratories

The overall population coverage was of 38.5 million habitants?, with each laboratory receiving samples
from institutions located at their assigned geographical areas, ranging from 2.2 to 8.9 million habitants.
Bone marrow and peripheral blood samples from acute myeloid leukemia (AML) patients at diagnosis (DX)
and at resistance (RS) or first and subsequent relapses (RP) were sent by courier and were isolated

according to standardized methods.

Nucleic acid isolation

DNA from white blood cells was obtained in each center following previously established DNA isolation
protocols. DNA quantification was assessed with Nanodrop (Thermo Fisher Scientific, Waltham, MA USA)
and Qubit fluorometer (Thermo Fisher Scientific). DNA integrity was assessed with Bioanalyzer (Agilent

Technologies, Santa Clara, CA, USA) or Tape Station 4100 (Agilent Technologies).

Cross-validation

Six of seven reference laboratories had already implemented next-generation sequencing (NGS) assays in
a research context before starting the NGS standardization program. The remaining laboratory was

included in the second cross-validation round.

Sequencing platforms and panels

The proposed strategy to select the sequencing platform and panel was aimed to allow each laboratory
implementing their preferred panel fitting with their available facilities, as well as overlapping with the study

of other myeloid neoplasms variants.

NGS was performed either with commercial or custom panels using lon Torrent or lllumina platforms. Two
laboratories implemented the Myeloid Solution panel (SOPHIA Genetics, Lausanne, Switzerland),
including 30 genes involved in leukemia and other hematological disorders, such as myelodysplastic and
chronic myeloproliferative syndromes (MDS and CMPS). Two laboratories used an extended version of
this panel (Pan-Myeloid Panel, SOPHIA Genetics), including 48 genes involved in myeloid neoplasms.
Two laboratories performed NGS with the Oncomine Myeloid Research Assay (Thermo Fisher Scientific),

including 40 genes involved in diverse myeloid disorders (AML, MDS, and CMPS). One laboratory used a



custom AML panel already implemented in previous research projects that include genes involved in

hematological disorders?.

Table S1. Gene panels employed by central laboratories.

HULF, HUVR H120 HUDN, HURS UNAV, HUS
Gene AML Oncomine Custom panel Myeloid Tum_or Solution Custom Pa_nMyeIoid

Research (lon Torrent) (lon Torrent) (Mumina) (Mlumina)
ASXL1 All exons All exons 9, 11,12 12
CEBPA All exons All exons All exons All exons
FLT3 8, 11to 16, 20, 23, 24 All exons 13 to 15, 20 14 to 16, 20
IDH1 4 All exons 4 4
IDH2 4 All exons 4 4
NPM1 11 All exons 10, 11 10, 11
RUNX1 All exons All exons All exons All exons
TP53 All exons All exons All exons All exons
ABL1 4109 - 4109 -
BRAF 15 - 15 -
CALR All exons All exons 9 9
CBL 8,9 All exons 8,9 8,9
CSF3R 14, 17 All exons All exons 14 to 17
DNMT3A 11 to 23 All exons All exons All exons
ETV6 All exons All exons All exons All exons
EZH2 All exons All exons All exons All exons
GATA2 4,5 - - 2t06
HRAS 2,3 - 2,3 -
JAK?2 12to0 15 All exons All exons 12to 15
KIT 2,8t011,13,17,18 All exons 2,8t011,13,17,18 2,810 11’1?’ 14,17,
KRAS 2t06 All exons 2,3 2to4
MPL 3to4, 10,12 All exons 10 3to 6, 10,12
NRAS 2to4 All exons 2,3 2to4
PTPN11 3,12,13 - 3,7,13 3,7,13
SETBP1 4 All exons 4 4
SF3B1 14to 21 All exons 10to 16 11to 16
SRSF2 1 All exons 1 1
TET2 All exons All exons All exons All exons
U2AF1 2,6 All exons 2,6 2,6
WT1 7,9 All exons 6 to 10 7,9

HULF: Hospital Universitario La Fe, HUVR: Hospital Universitario Virgen del Rocio, H120: Hospital
Universitario 12 de Octubre, HUDN: Hospital Universitario de Gran Canaria Dr. Negrin, HURS: Hospital

Universitario Reina Sofia, UNAV: CIMA LAB Diagnostics, HUS: Hospital Universitario de Salamanca.



Statistics

Continuous variables were summarized by using median, mean, range and standard deviation (SD).
Categorical variables were summarized with relative and absolute frequencies. Association of categorical
variables was assessed using the chi-square (x2) test. Normal distribution of continuous variables was
checked with Shapiro-Wilk test. Association of categorical with continuous variables was performed using
Mann-Whitney’s U test (independent groups) or Wilcoxon Test (related groups). Exclusion patterns among
genes were analyzed with the Mutually Exclusive Gene Sets (MEGS) analysis, an analytic framework

based on a likelihood ratio test and a model selection procedure?.



Results

Platform performance

Table S2. Cross-validation results comparing lon Torrent and lllumina platforms.

llumina lon Torrent

Gene Coding Protein Detected Included Error Rate Mean VAF SD Detected Included Error Rate Mean VAF SD
NPM1 (NM_002520) €.860_863dupTCTG p.Trp288Cysfs*12 3 3 0.00% 40.73% 26.61% 2 2 0.00% 43.11% 2.43%
IDH2 (NM_002168.3) C.419G>A p.Arg140GIn 3 3 0.00% 42.13% 1.63% 3 3 0.00% 47.32% 2.13%
DNMT3A (NM_022552) €.2645G>A p.Arg882His 3 3 0.00% 42.60% 0.78% 3 3 0.00% 44.94% 2.11%
STAG2 (NM_001042749.2) c.2124del p.Leu708Phefs*9 1 3 66.67% NA NA 0 0 NA NA NA
RUNX1 (NM_001754.4) C.736A>C p.Thr246Pro 1 3 66.67% NA NA 0 3 100.00% NA NA
ASXL1 (NM_015338.5) ¢.1934dup p.Gly646Trpfs*12 1 3 66.67% NA NA 0 3 100.00% NA NA
CEBPA (NM_004364.4) c.68_78del p.Pro23GInfs*81 2 3 33.33% 56.15% 6.72% 2 2 0.00% 46.49% 3.97%
CEBPA (NM_004364.4) C.895A>G p.Ser299Gly 3 3 0.00% 43.77% 4.33% 2 2 0.00% 47.64% 2.07%
IDH2 (NM_002168.3) C.419G>A p.Arg140GIn 3 3 0.00% 51.67% 7.22% 3 3 0.00% 47.98% 2.38%
NRAS (NM_002524.4) c.37G>C p.Gly13Arg 3 3 0.00% 47.27% 2.38% 3 3 0.00% 45.38% 1.35%
EZH2 (NM_004456.4) c.952del p.Thr318GInfs*3 3 3 0.00% 47.54% 2.16% 0 1 100.00% NA NA
EZH2 (NM_004456.4) C.1321G>A p.Glud41Lys 3 3 0.00% 50.08% 3.44% 1 1 0.00% NA NA
DNMT3A (NM_022552) C.1961G>A p.Gly654Asp 1 3 66.67% NA NA 0 3 100.00% NA NA
KMT2A (NM_001197104.1) €.3253G>A p.Val1085Met 1 3 66.67% NA NA 0 1 100.00% NA NA
GATA2 (NM_032638.4) €.1084C>T p.Arg362* 1 3 66.67% NA NA 0 2 100.00% NA NA
ASXL1 (NM_015338.5) ¢.1934dup p.Gly646Trpfs*12 2 3 33.33% 39.82% 4,41% 0 3 100.00% NA NA
DNMT3A (NM_022552) €.2678G>C p.Trp893Ser 3 3 0.00% 45.00% 3.49% 3 3 0.00% 44.08% 0.78%
TP53 (NM_000546.5) c.652_670del p.Val218fs 2 3 33.33% 75.75% 3.18% 3 3 0.00% 62.14%  25.26%
STAG2 (NM_001042749.2) C.2858G>A p.Arg953GIn 1 3 66.67% NA NA 0 0 NA NA NA
CUX1 (NM_181552.4) c.1588A>C p.Lys530GIn 1 3 66.67% NA NA 0 0 NA NA NA
ASXL1 (NM_015338.5) €.1934dup p.Gly646Trpfs*12 1 3 66.67% NA NA 0 3 100.00% NA NA
TP53 (NM_000546.5) €.392A>T p.Asnl3llle 3 3 0.00% 47.33% 2.02% 3 3 0.00% 47.33% 2.07%
EZH2 (NM_004456.4) €.553G>C p.Asp185His 1 3 66.67% NA NA 0 1 100.00% NA NA
ASXL1 (NM_015338.5) €.1934dup p.Gly646Trpfs*12 1 3 66.67% NA NA 0 3 100.00% NA NA
NPM1 (NM_002520) €.863_864insCCTG p.Trp288Cysfs*12 4 4 0.00% 33.29% 6.08% 3 3 0.00% 37.00% 12.17%
FLT3 (NM_004119.2) €.1801_1802ins30 p.Asp600_Leu601ins10 4 4 0.00% 28.57% 11.75% 3 3 0.00% 31.03% 6.97%
FLT3 (NM_004119.2) C.2505T>A p.Asp835Glu 3 4 25.00% 2.15% 0.39% 2 3 33.33% 2.93% 0.31%
PHF6 (NM_032458.2) c.548C>T p.Ser183Phe 1 3 66.67% NA NA 3 3 0.00% 51.12% 1.93%
DNMT3A (NM_022552) €.2264T>C p.Phe755Ser 4 4 0.00% 42.12% 7.39% 3 3 0.00% 42.09% 4.57%
NRAS (NM_002524.4) ¢.34G>A p.Gly12Cys 3 4 25.00% 1.78% 0.37% 1 3 66.67% NA NA
RUNX1 (NM_001754.4) €.1306dupT p.Ser436Phefs*164 3 4 25.00% 40.69% 2.76% 3 3 0.00% 45.78% 4.45%
IDH1 (NM_005896.3) €.394C>T p.Arg132Cys 4 4 0.00% 16.64% 3.06% 3 3 0.00% 15.73% 1.16%
TET2 (NM_001127208.2) €.3866G>T p.Cys1289Phe 4 4 0.00% 40.83% 8.82% 3 3 0.00% 45.95% 0.48%
PHF6 (NM_032458.2) €.346C>T p.Arg116* 1 2 50.00% NA NA 3 3 0.00% 42.83% 1.85%
EZH2 (NM_004456.4) €.2255G>C p.*752Ser 4 4 0.00% 10.98% 1.95% 3 3 0.00% 9.60% 0.53%
SRSF2 (NM_003016.4) c.161C>T p.Ser54Phe 3 4 25.00% 5.85% 0.92% 3 3 0.00% 5.60% 0.43%
JAK2 (NM_004972.3) €.1849G>T p.Val617Phe 3 4 25.00% 2.35% 0.15% 3 3 0.00% 3.10% 0.80%
FLT3 (NM_004119.2) €.2028C>G p.Asn676Lys 2 4 50.00% 25.57% 3.56% 3 3 0.00% 19.91% 0.92%
FLT3 (NM_004119.2) €.2504A>C p.Asp835Ala 3 4 25.00% 5.21% 0.28% 3 3 0.00% 5.58% 0.88%
SH2B3 (NM_005475.2) c.557G>T p.Ser186lle 0 0 NA NA NA 2 3 33.33% 56.40% 0.57%
PHF6 (NM_032458.2) €.129_130insGG p.Lys44Glyfs*38 1 2 50.00% NA NA 3 3 0.00% 51.12% 1.09%
EZH2 (NM_004456.4) €.2212_2231del p.Ala738Argfs*18 4 4 0.00% 26.68% 7.01% 2 3 33.33% 35.11% 0.47%
NRAS (NM_002524.4) c.35G>A p.Gly12Asp 4 4 0.00% 16.73% 2.38% 3 3 0.00% 17.54% 2.68%
EZH2 (NM_004456.4) C.796G>A p.Gly266Arg 1 4 75.00% NA NA 3 3 0.00% 4.40% 0.13%
ASXL1 (NM_015338.5) ¢.1772dup p.Tyr591* 4 4 0.00% 22.04% 1.58% 3 3 0.00% 21.23% 3.44%
ASXL1 (NM_015338.5) €.1745_1758del p.Pro582Argfs*32 3 4 25.00% 14.67% 3.79% 3 3 0.00% 13.26% 2.18%
TP53 (NM_000546.5) €.916C>T p.Arg306* 3 4 25.00% 4.31% 0.28% 3 3 0.00% 4.67% 0.16%
SF3B1 (NM_012433.3) €.1873C>T p.Arg625Cys 3 4 25.00% 7.99% 0.13% 3 3 0.00% 8.06% 1.67%
RUNX1 (NM_001754.4) c.593A>G p.Asp198Gly 4 4 0.00% 76.59% 2.58% 3 3 0.00% 79.85% 1.91%
ASXL1 (NM_015338.5) €.2463_2478del p.Asp821Glufs*12 4 4 0.00% 37.12% 10.03% 3 3 0.00% 44.93% 1.81%
ASXL1 (NM_015338.5) C.2537G>A p.Ser846Asn 4 4 0.00% 54.17% 6.94% 3 3 0.00% 55.40% 8.12%
SF3B1 (NM_012433.3) €.2098A>G p.Lys700Glu 3 4 25.00% 46.40% 1.40% 3 3 0.00% 48.53% 1.80%
CSF3R (NM_156039.3) €.1853C>T p.Thré18lle 3 4 25.00% 46.23% 1.51% 3 3 0.00% 47.88% 1.12%
CSF3R _(NM_156039.3) C.2346dup p.Ser783GInfs*6 3 4 25.00% 37.77% 2.92% 0 3 100.00% NA NA

Detected: Number of centers which have detected the mutation; Included: Number of centers which include each
variant in its NGS assay. Error Rate: Number of centers which failed to detect the variant regarding the total of
centers. VAF: Variant allele frequency. SD: Standard deviation of VAF establishment among centers. NA: Not

applicable; variants only were detected by one center



Mutation distribution
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Figure S1. A) Percentage of patients according to the presence/absence of mutations. B) Samples

distribution according to mutation number.
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Figure S2. Mutational prevalence in 823 AML samples. Mono: monoallelic variant; bi: biallelic variant; PM:
point mutations; ITD: internal tandem duplication. Global IDH: All variants detected in IDH1 and IDH2.

Global FLT3: All variants detected in FLT3.



Exclusion patterns. MEGS analysis
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Figure S3. Schematic representation of gene exclusion patterns. 17 mutually exclusive gene sets (MEGS)
are grouped in 3 blocks. All genes derived from MEGS analysis are shown in upper line. Colored squares

indicate the included genes in each MEGS (line).



Table S3. Results from MEGS analysis. Exclusion patterns among genes.

MEGS Coverage LRT pNominal  pCorrected

1 NPM1 TP53 RUNX1 CEBPA ASXL1 0.63380282 74.7289156 2.70E-18 0
2 NPM1 TP53 RUNX1 ASXL1 0.60093897 69.5037372 3.81E-17 0
3 NPM1 TP53 RUNX1 0.53364632 100.110776 7.21E-24 0
4 Global FLT3 TP53 NRAS CEBPA ASXL1 0.61345853 64.7959538 4.15E-16 0
5 Global FLT3 TP53 NRAS CEBPA 0.53521127 57.9715794 1.33E-14 0
6 Global FLT3 TP53 NRAS IDH1 0.55399061 58.9706952 8.00E-15 0
7 Global FLT3 TP53 NRAS CEBPA IDH2 IDH1 0.66979656 82.5232132 5.22E-20 0
8 Global FLT3 TP53 NRAS CEBPA SRSF2 0.63380282 68.5592285 6.16E-17 0
9 NPM1 TP53 RUNX1 KIT 0.55242567 102.412508 2.25E-24 0
10 DNMT3A TP53 CEBPA ASXL1 0.50234742 47.0179694 3.52E-12 0
11 DNMT3A TP53 SRSF2 EZH2 KIT 0.55086072 68.2360199 7.25E-17 0
12 DNMT3A TP53 SRSF2 EZH2 KIT WT1 0.5743349 75.8696006 1.52E-18 0
13 NPM1 TP53 RUNX1 WT1 0.55555556 98.7308566 1.45E-23 0
14 DNMT3A TP53 NRAS CEBPA ASXL1 0.58685446 46.4554172 4.69E-12 0
15 DNMT3A TP53 NRAS CEBPA SRSF2 0.61032864 53.8452803 1.08E-13 0
16 DNMT3A TP53 SRSF2 EZH2 0.53051643 59.9203368 4.94E-15 0
17 NPM1 TP53 RUNX1 NRAS 0.61189358 72.6084052 7.91E-18 0

MEGS: mutually exclusive gene sets. Coverage: proportion of samples covered by the MEGS, LRT:

likelihood ratio test for examining mutual exclusivity for a subset of genes



Age-related mutations

Table S4. Age-related mutational prevalence and p-values

ABL1
ASXL1
BRAF
CALR
CBL
CEBPA mono
CEBPA bi
CEBPA
CSF3R
DNMT3A
ETV6
EZH2
FLT3-PM
FLT3-I1TD
GATA2
HRAS
IDH1
IDH2
Global IDH
JAK2
KIT
KRAS
MPL
NPM1L
NRAS
PTPN11
RUNX1
SETBP1
SF3B1
SRSF2
TET2
TP53
U2AF1
WT1

Diagnosis Refractory AML Relapsed AML
<65 265 p-value <65 265 p-value <65 265 p-value
1.55% 0.97% 0.676 3.45% 3.03% 1.00 0.00% 3.03% 0.429
7.54% 15.95% 0.001 12.12% 15.15% 1.00 3.57% 20.00% 0.011
1.04% 1.45% 1.00 0.00% 3.03% 1.00 0.00% 0.00% NA
1.64% 1.23% 0.745 0.00% 3.03% 1.00 1.79% 2.22% 1.00
2.95% 5.83% 0.085 6.06% 3.03% 1.00 1.79% 4.44% 0.584
4.3% 3.1% 0.525 0.00% 3.03% 1.00 1.79% 8.90% 0.169
1.3% 1.8% 0.753 0.00% 3.03% 1.00 1.79% 4.44% 0.584
5.57% 4.91% 0.724 0.00% 6.06% 0.492 3.57% 13.33% 0.134
2.3% 2.76% 0.803 0.00% 0.00% NA 3.57% 0.00% 0.501
22.62% 19.33% 0.328 24.24% 12.12% 0.339 23.21% 26.67% 0.817
1.97% 3.99% 0.165 0.00% 3.03% 1.00 1.79% 6.67% 0.321
2.62% 7.98% 0.040 6.06% 9.09% 1.00 5.36% 6.67% 1.00
10.49% 7.06% 0.158 9.09% 15.15% 0.708 10.71% 6.67% 0.727
19.34% 12.88% 0.030 15.15% 18.18% 1.00 21.43% 15.56% 0.610
2.2% 4.74% 0.202 6.67% 3.33% 1.00 6.12% 8.33% 0.695
0.0% 0.0% NA 0.00% 0.00% NA 0.00% 0.00% NA
7.54% 8.59% 0.663 12.12% 12.12% 1.00 8.93% 22.22% 0.090
9.84% 16.34% 0.042 12.12% 15.15% 1.00 16.07% 26.67% 0.223
16.7% 23.9% 0.030 24.20% 27.30% 1.00 25.00% 46.70% 0.035
2.3% 7.36% 0.003 3.03% 6.06% 1.00 5.36% 6.67% 1.00
3.28% 1.84% 0.314 3.03% 3.03% 1.00 3.57% 0.00% 0.501
4.92% 6.44% 0.493 6.06% 12.12% 0.672 357% 0.00% 0.501
1.64% 1.84% 1.00 0.00% 0.00% NA 0.00% 0.00% NA
29.18% 17.18% 0.001 9.09% 12.12% 1.00 17.86% 24.44% 0.466
14.75% 12.27% 0414 9.09% 15.15% 0.708 15.50% 8.89% 0.750
7.49% 5.54% 0.386 6.06% 15.15% 0.427 0.00% 2.63% 0.422
13.77% 19.02% 0.086 24.24% 30.30% 0.783 14.29% 24.44% 0.211
1.64% 3.99% 0.095 3.03% 9.09% 0.613 3.57% 6.67% 0.654
1.97% 6.44% 0.006 6.06% 12.12% 0.672 10.71% 4.44% 0.293
7.54% 22.09% 0.000 12.12% 30.30% 0.130 8.93% 22.22% 0.090
11.8% 27.91% 0.000 6.06% 24.24% 0.082 12.50% 24.44% 0.190
11.48% 19.33% 0.008 15.15% 9.09% 0.708 10.71% 15.56% 0.556
4.26% 8.9% 0.025 9.09% 12.12% 1.00 5.36% 4.44% 1.00
3.93% 2.45% 0.365 15.15% 0.00% 0.053 10.71% 4.44% 0.293

Mono: monoallelic variant; bi: biallelic variant; PM: point mutations; ITD: internal tandem duplication.

Global IDH: All variants detected in IDH1 and IDH2. NA: Not applicable. Shaded results are statistically

significant.



Mutational stability in paired samples
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new. ITD: Internal tandem duplication. PM: Point mutations.



Clinically relevant mutations

Figure S5. Percentage of patients with clinically relevant mutations.
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Figure S6. NPM1 mutation type distribution.



Table S5. NPM1 mutations. Coding sequence, mutation type and percentage are shown.

Coding Protein Type N %
€.860_863dupTCTG p.Trp288Cysfs*12 A 139 78.53%
€.863_864insCATG p.Trp288Cysfs*12 B 11 6.21%
€.863_864insCCTG p.Trp288Cysfs*12 D 11 6.21%
€.863_864insTATG p.Trp288Cysfs*12 R 2 1.13%
€.863_864insCAGA p.Trp288Cysfs*12 ZM 2 1.13%
€.863_864insTCGC p.Trp288Cysfs*12 YJ 2 1.13%
€.863_864insCCAG p.Trp288Cysfs*12 K 1 0.56%
€.863_864insCAGG p.Trp288Cysfs*12 G 1 0.56%
€.863_864insCCGG p.Trp288Cysfs*12 J 1 0.56%
€.863_864insCTTG p.Trp288Cysfs*12 I 1 0.56%
€.863_864insTAGG p.Trp288Cysfs*12 ZA 1 0.56%
€.863_864insCGCG p.Trp288Cysfs*12 - 1 0.56%
€.863_864insCTGC p.Trp288Cysfs*12 - 1 0.56%
€.863_864insTGTA p.Trp288Cysfs*12 - 1 0.56%
c.499G>A p.Aspl67Asn - 1 0.56%
€.868_869delinsCGGTTC p.Trp290Argfs*10 - 1 0.56%

N: number of positive samples; %: percentage of each mutation type.

FLT3 mutations
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Figure S7. A) Percentage of samples with FLT3-internal tandem duplications (ITD), D835/I1836 and other
FLT3 mutations. B) Location of other FLT3 mutations (FLT3-ITD and FLT3-D835/1836 excluded). ED:
extracellular domain, JMD: juxtamembrane domain, TKD1: tyrosine kinase 1 domain, TKD2: tyrosine

kinase 2 domain, KID: kinase insert domain



CEBPA mutations

Table S6. Biallelic mutations in CEBPA.

ID Coding Protein VAF (%)
€.934_936dup p.GIn312dup 37.57
! €.139_155delinsAGGC p.Ala47Argfs*109 42.10
) c.224del p.Asp75Alafs*85 19.30
¢.92dup p.Gly32Argfs*76 14.30
3 €.296_302del p.Gly99Alafs*59 25.90
c.542_543insTT p.GIn182Serfs*137 26.30
4 c.112_116del p.Gly38Argfs*68 41.67
€.916_917delins21 p.Arg306delins8 45.02
. c.341_350del p.Gly114Alafs*43 37.80
€.949_950insGTC p.Glu316_Leu317insArg 41.40
6 €.949 _951dup p.Leu317dup 42.76
€.120_121del p.GIn41Alafs*66 39.17
; c.476dup p.llel60Aspfs*10 45.81
c.68_78del p.Pro23Ginfs*81 44.98
g c.45_56delinsCC p-Met15llefs*142 19.31
c.971T>C p.Leu324Pro 16.41
€.917_918insTTG p.Arg306_Asn307insCys 49.12
° c.247del p.GIn83Serfs*77 47.18
10 €.997_1003del p.Arg333Trpfs*87 30.48
€.198 201dup p.lle68Leufs*41 32.03
1 €.1070_1071insTTGGGG p.Cys357_Ala358insTrpGly 20.67
c.4G>T p.Glu2* 17.56
1 c.78_87dup p.Ala30GInfs*81 10.49
c.74_84dup p.Ala29Argfs*135 9.27
13 c.955_971del p.Ser319Alafs*78 50.69
c.971T>C p.Leu324Pro 46.07
1 €.245_249dup p.His84Serfs*78 43.65
¢.815dup p.Lys273GInfs*48 42.55
c.247del p.GIn83Serfs*77 50.22
1 €.917_918insTTG p.Arg306_Asn307insCys 44.49

VAF: Variant allele frequency



IDH1 and IDH2 mutations

Table S7. Protein and coding change for mutations in A) IDH1 and IDH2 and B) patients with mutations in

both genes.

N: number of positive samples; %: percentage of each protein change; VAF: Variant allele frequency

Gene Coding Protein N %
€.394C>T p.Argl32Cys 39 52.00%
€.395G>A p.Arg132His 23 30.67%
IDH1 ¢.394C>G p.Arg132Gly 10.67%
€.394C>A p.Argl32Ser 4.00%
A) €.395G>T p.Argl32Leu 2 2.67%
Cc.419G>A p.Arg140GIn 91 79.82%
c.515G>A p.Argl72Lys 18 15.79%
IDH2 c.418C>T p.Arg140Trp 3 2.63%
c.419G>T p.Argl40Leu 2 1.75%
Gene Coding Protein VAF (%) ID
IDH1 c.395G>A p.Arg132His 26.77 1
IDH2 C.419G>A p.Arg140GIn 8.15
B) IDH1 €.395G>A p.Arg132His 7.22
IDH2 c.419G>A p.Arg140GIn 22.10
IDH1 C.395G>A p.Arg132His 40.50
IDH2 c.418C>T p.Arg140Trp 2.00
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Appendix

Institutions and clinicians participating in the PETHEMA epidemiologic registry of acute myeloid leukemia

and acute promyelocytic leukemia:

Argentina (Grupo Argentino para el Tratamiento de la Leucemia Aguda - GATLA)— Hospital de Clinicas,
Buenos Aires: F. Rojas; H. Longoni; Fundaleu, Buenos Aires: G. Milone, |. Fernandez, Clinica Conciencia,
Neuquén: R. Ramirez; Hospital Rossi ,La Plata : C. Canepa, S. Saba, G. Balladares, Hospital General San
Martin, Parana : G. Milone, C. Ventiurini, R. Mariano, P. Negri; Hospital Italiano de La Plata, La Plata: M.
V. Prates, J. Milone; Hospital General San Martin, La Plata:P. Fazio, M. Gelemur; Hospital Clemente
Alvarez, Rosario: G. Milone, S. Ciarlo, F. Bezares; Hospital de Coérdoba, Cérdoba: L. Lépez , Hospital
Privado de Cérdoba, Cérdoba: J. J.Garcia; Instituto Privado Hematologia, Parana: P. Negri, M. Giunta, G.
Milone; Hospital Teodoro Alvarez, Buenos Aires: M. Kruss; Hospital Torna, Buenos Aires: D. Lafalse, G.
Milone; Hospital Gobernador Centeno, La Pampa: E. Marquesoni, M. F. Casale; Hospital Italiano de
Buenos Aires, Buenos Aires: A. Gimenez , E. B. Brulc, M. A. Perusini; Complejo Médico Policia Federal,
La Plata: G. Milone, L. Palmer; Colombia (Asociacion Colombian de Hematologia y Oncologia - ACHO)—
Clinica La Estancia, Popayan: M. E. Correa; Fundacién Valle del Lili , Cauca: F.J. Jaramillo, J. Rosales;
Instituto FOSCAL, Bucaramanga: C. Sossa, J. C. Herrera ; Hospital Pablo Tobén Uribe, Antioquia: M.
Arango; Poland (Polish Adult Leukemia Group - PALG)—City Hospital Legnica, Baja Silesia: J. Holojda;
IHIT Hematology and transfusiology institute, Warszawa: A. Golos, A. Ejduk; Wojewddzki Szpital
Specjalistyczny w Olsztynie, Olsztyn: B. Ochrem; WIM (Military Institute of Medicine in Warsaw),
Warszawa: G. Matgorzata; Poland Medical University of Warsaw Banacha, Warszawa:A. Waszczuk-
Gajda, J. Drozd-Sokolowska, M. Czemerska, M. Paluszewska; Medical University School Gdansk,
Gdansk: E. Zarzycka; Wojewodzki Szpital Specjalistyczny im. Sw.. Jadwigi Slgskiej, Opole: A. Masternak;
Hospital Brzozow, Brzozow: Dr. Hawrylecka; Medical University Lublin, Lublin: M. Podhoreka, K.
Giannopoulos, T. Gromek; Medical University Bialystok, Bialystok: J. Oleksiuk; Silesian Medical University
Katowice, Katowice:bA. Armatys, G. Helbig; Universitary Hospital Wroclaw ,Wroclaw: M. Sobas; Poznan
University of Medical Sciences, Pozna: A. Szczepaniak; Rydigier City Hospital Krakow, Krakow: E.
Rzenno, M. Rodzaj; Collegium Medicum Jagiellonian University Krakow, Krakow: B. Piatkowska-Jakubas;
City Hospital Rzeszéw,Rzeszéw: A. Skret; Medical University Lodz, Lodz: A. Pluta, M. Czemerska; Center
of Oncology Kielce, Kielce: E. Baranska; Medical University of Warsaw , Warsaw : M.
Paluszewska; Portugal—Hospital de Santa Maria-Lisboa, Lisboa:G. Vasconcelos, J. Brioso; IPOFG
Lisboa, Lisboa: A. Nunes, |. Bogalho; Centro Hospitalar e Universitario de Coimbra, Coimbra: A.

Espadana, M. Coucelo, S. Marini, J. Azevedo, A. I. Crisostomo, L. Ribeiro, V. Pereira; Centro Hospitalar



de Lisboa Central E. P. E, Lisboa: A. Botelho; Instituto Portugués Oncologia do Porto Francisco Gentil,
Porto: J. M. Mariz; Centro Hospitalar Sdo Joao, Porto: J. E. Guimaraes, E. Aguiar; Centro Hospitalar do
Porto E.P.E. Porto: J. Coutinho; Spain (Programa Espafiol de Tratamiento de las Hemopatias Malignas,
PETHEMA)—Complejo Hospitalario Universitario A Corufia, A Corufia: V. Noriega, L. Garcia, C. Varela,
G. Debén, M. R. Gonzalez; Hospital Clinico Universitario de Santiago, A Corufia: M. Encinas, A. Bendafia,
S. Gonzélez, J.L. Bello, M. Albors; Hospital General de Albacete, Albacete: L. Algarra, J.R.Romero,
J.S.Bermon, M.J. Varo; Hospital Vinalopé, Alicante: V. Lépez, E. Lépez; Hospital Virgen de los Lirios,
Alcoy: C. Mora, C. Amoro6s; Hospital General Elche, Alicante: E. Lépez, A. Romero; Hospital Torrevieja
Salud, Alicante: A. Jaramillo, N. Valdez, I. Molina, A. Fernandez, B. Sanchez; Hospital de la Marina Baixa
Villajoyosa, Alicante: A. Garcia; Hospital General de Elda, Alicante: V. Castafio, T. Lépez, J. Bernabeu;
Hospital de Denia-Marina Salud, Alicante: M.J. Sanchez; Hospital de la Vega Baja de Orihuela, Alicante:
C. Ferndndez; Hospital General de Alicante, Alicante: C. Gil, C. Botella, P. Ferndndez, M. Pacheco, F.
Tarin; J.J. Verdu; Complejo Hospitalario Torrecardenas, Almeria: M.J. Garcia, A. Mellado, M.C. Garcia, J.
Gonzélez; Hospital Central de Asturias, Asturias: T. Castillo, E. Colado, S. Alonso; Complejo Asistencial
Avila, Avila: I. Recio, M. Cabezudo, J. Davila, M. J. Rodriguez, A. Barez, B. Diaz; Hospital Don Benito-
Villanueva, Badajoz: J. Prieto; Institut Catala d'Oncologia L"Hospitalet, Barcelona: M. Arnan, C. Marin, M.
Mansilla; Hospital de Cruces, Bizkaia: A. Balaberdi, M. E. Amutio, R. A. del Orbe, I. Ancin, J. C. Ruiz;
Hospital Galdakao-Usansolo, Bizkaia: M. Olivalres,C. Gomez, |. gonzalez, M. Celis, K. Atutxa, T.
Carrascosa, T. Artola, M. Lizuain; Basurtuko Ospitalea, Bizkaia: J .I. Rodriguez, O. Arce, J. A. Marquez, J.
Atuch, F. Marco de Lucas, Z. Diez, B. Davila; Hospital Santos Reyes, Burgos: R. Cantalejo, M. Diaz;
Hospital Universitario de Burgos, Burgos: J. Labrador, F. Serra, G. Hermida, F. J. Diaz, P. de Vicente, R.
Alvarez: Hospital Santiago Apostol, Burgos: C. Alonso, Hospital San Pedro de Alcantara, Caceres: J. M.
Bergua; Hospital Campo Arafiuelo, Caceres: N. Ugalde; Hospital Virgen del Puerto, Caceres: E. Pardal;
Hospital General Jerez de la Frontera, Cadiz: R. Saldafa, F. Rodriguez, E. Martin, L. Hermosin; Hospital
Universitario Puerta del Mar, Cadiz: M. P. Garrastazul, |. Marchante, J. A. Raposo, F. J. Capote; Hospital
U. Marqués de Valdecilla, Cantabria: M. Colorado, A. Batlle, L. Yafiez, S. Garcia, P. Gonzéalez, E. M. Ocio,
M. Briz, A. Bermudez, S. Garcia; Consorcio Hospitalario Provincial de Castelldn, Castellon: C. Jiménez, S.
Beltran; Hospital de Vinaroz: M. Montagud; Hospital Universitario de La Plana, Castellon: I. Castillo;
Hospital General de Castellon, Castellon: R. Garcia, A. Gascén, J. Clavel, A. Lancharro, L. Lnares;
Hospital Santa Barbara , Ciudad Real: M. M. Herraez, A. Milena; Hospital Virgen de Altagracia, Ciudad
Real: M. J. Romero, Hospital General de Ciudad Real, Ciudad Real: B. Hernandez, C. Calle, R. Benegas;
Hospital Gutierrez Ortega de Valdepeias, Ciudad Real: Dr. Bolivar; Hospital General La Mancha Centro,
Ciudad Real: M. A. Pozas; Hospital Reina Sofia, Cérdoba: J. Serrano, F. J. Dorado, J. Sanchez, M. C.

Martinez; Hospital Virgen de la Luz, Cuenca: C. J. Cerverd, M. J. Busto; Hospitales HUVN-HC San Cecilio



de Ganada, Granada: M. Bernal, E. Lépez, L. Moratalla, Z. Mesa, M. Jurado, A. Romero, P. Gonzalez;
Complejo Hospitalario Universitario Granada, Granada: L. Moratalla, A. Romero, L. Lopez; Hospital
Universitario de Guadalajara, Guadalajara: M. Diaz, D. De Miguel, A. B. Santos, J. Arbeteta; Hospital
Donostia, Donosti: E. Pérez, N. Caminos, N. Uresandi, N. Argoitiaituart, T. Artola, J. Swen, A. Uranga, |.
Olazaba, M. Lizuain, E. Gainza, P. Romero; Hospital Juan Ramén Jimenez Huelva, Huelva: E. Gil, A. J.
Palma, K. G. Gomez, M. Solé, J. N. Rodriguez; Hospital San Jorge, Huesca: I. M. Murillo, J. Marco, J.
Serena, V. Marco; Hospital de Barbastro, Huesca: M. Perella, L. Costilla; Hospital General Ciudad de
Jaen, Jaén: J. A. Lépez, A. Baena, P. Almagro; Hospital San Pedro de Logrofio, La Rioja: M. Hermosilla,
A. Esteban, B. A. Campeny, M. J. Ngjera, P. Herrra; Hospital Insular de Las Palmas, Las Palmas: R.
Fernandez, J. D. Gonzalez, L. Torres; Hospital Dr. Negrin, Las Palmas: S. Jiménez; M. T. Gémez, C.
Bilbao, C. Rodriguez; Hospital Doctor José Molina Orosa, Las Palmas: A. Hong, Y. Ramos de Laodn, V.
Afonso; Hospital Universitario de Ledn, Ledn: F. Ramos, M. Fuertes; Hospital Comarcal del Bierzo, Ledn:
E. de Cabo, C. Aguilera, M. Megido; Hospital Universitari Arnau de Vilanova de Lleida, Leida: T. Garcia;
Hospital Lucus Augusti, Lugo: E. Lavilla, M. Varela, S. Ferrero, M. J. Sanchez, L. Lépez, J. Arias, L.
Vizcaya; Hospital Infanta Sofia, Madrid: A. Roldan, A. Vilches, M. J. Penalva, J. Vazquez; Hospital Central
de la Defensa Gomez Ulla, Madrid: M. T. Calderén, A. Matilla, C. Seri, M. J. Otero, N. Garcia, E.
Sandoval; Hospital de Fuenlabrada, Madrid: C. Franco, R. Flores, P. Bravo, A. Lopez; Hospital Fundacién
Jiménez Diaz, Madrid: J. L. Lépez, C. Blas, A. Diez, J. M. Alonso, C. Soto, A. Arenas; Hospital U. Principe
de Asturias, Madrid: J. Garcia, Y. Martin, P. S. Villafuerte, E. Magro; Hospital Puerta de Hierro, Madrid: G.
Bautista; A. De Laiglesia; Hospital Gregorio Marafion, Madrid: G. Rodriguez, L. Solan, M. Chicano, P.
Balsalobre, S. Monsalvo, P. Font, D. Carbonell, C. Martinez; Hospital U. La Paz, Madrid: K. Humala, A. E.
Kerguelen, D. Hernandez, M. Gasior, P. Gomez, |. Sanchez; Hospital Madrid Norte Sanchinarro, Madrid:
S. Redondo, L. Llorente, M. Bengochea, J. Pérez; Hospital Sanitas Torrejéon, Madrid: A. Sebrango, M.
santero, A. Morales; Hospital La Princesa, Madrid: A. Figuera, P. Villafuerte, A. Alegre, E. Fernandez;
Hospital Ruber Internacional, Madrid: A. Alonso; Hospital 12 de Octubre, Madrid: M. P. Martinez, J.
Martinez, M. T. Cedena, L. Moreno; MD Anderson Cancer Center, Madrid: A. De la Fuente; Hospital
Sanitas La Zarzuela, Madrid: D. Garcia; Hospital Universitario Quiron, Madrid: C. Chamorro, V. Pradillo, E.
Marti, J. M. Sanchez, I. Delgado, A. Alonso; Hospital Rey Juan Carlos, Madrid: B. Rosado, A. Velasco, C.
Miranda, G. Salvatierra, J. M. Alonso,, J. L. Lépez; Hospital Infanta Leonor, Madrid: M. Foncillas, J. A.
Hernandez; Hospital Universitario de Getafe, Madrid: C. Escolano, L. Garcia, |. Delgado; Hospital Clinico
San Carlos, Madrid: C. Benabente, R. Martinez, M. Polo, E. Anguita; Hospital Universitario Severo Ochoa,
Madrid: R. Riaza, G. Amores, M. J. Requena; Hospital Universitario Fundacion Alcorcén, Madrid: F. Javier,
L. Villalén; Hospital Universitario Moncloa, Madrid: C. Alaez, V. Pradillo, S. Nistal, B. Navas; Hospital

Universitario de Moéstoles, Madrid: J. Sdnchez, M. A. Andreu; Hospital Ramon y Cajal, Madrid: P. Herrera,



J. Lopez; Hospital U. Virgen de la Victoria, Malaga: M. Garcia, M. J. Moreno, A. Fernandez, M. P. Queipo;
Hospital Quirén salud Malaga, Malaga: A. Hernandez; Hospital Regional de Malaga, Malaga: M. Barrios,
A. Heiniger, A. Jiménez, A. Contento, F. Lopez, M. Alcala; Hospital Vithas Xanit Internacional, Malaga: S.
Lorente, M. Gonzalez, E. M. Morales, J. Gutierrez; Hospital Virgen del Castillo, Murcia: M. J. Serna, V.
Beltran; Hospital Santa Lucia de Cartagena, Murcia: M. Romera, M. Berenguer, A. Martinez, A. Tejedor;
Hospital Morales Meseguer, Murcia: M. L. Amigo, F. Ortufio, L. Garcia, A. Jerez, O. Lopez; Hospital U.
Virgen de la Arrixaca, Murcia: J. M. Moraleda, P. Rosique, J. Gémez, M. C. Garay; Hospital Los Arcos Mar
Menor, Murcia: P. Cerezuela, C. Martinez, A. B. MArtinez, A. Gonzalez; Hospital ST2 M2 del Rosell,
Murcia: J. Ibafiez; Clinica San Miguel, Navarra: M. J. Alfaro; Complejo Hospitalario de Navarra, Navarra:
M. Mateos, M. A. Gofii, M. A. Araiz, A. Gorosquieta, M. Zudaire, M. Viguria, A. Zabala, M. Alvarellos, I.
Quispe, M. P. Sanchez, G. Hurtado, M. Pérez, Y. Burguete, N. Areizaga, T. Galicia; Clinica Universitaria
de Navarra, Navarra: J. Rifon, A. Alfonso, F. Prosper,M. Marcos, L. E. Tamariz, V. Riego. A. Manubens,
M. J. Larrayoz, M. J. Calasanz, A. Mafil, B. Paiva, |. Vazquez, L. Burgos; Complejo Hospitalario de
Ourense (CHOU), Ourense: M. Pereiro, M. Rodriguez, M. C. Pastoriza, J. A. Mendez, J. L. Sastre, M.
Iglesias, C. Ulibarrena, F. Campoy; Hospital Valdeorras, Ourense: D. Jaimes; Hospital Rio Carrion,
Palencia: J. M. Alonso, B. Albarran, J. Solano, A. Silvestre; Complexo Hospitalario Universitario de Vigo,
Vigo: C. Albo, S. Suarez, C. Loureiro, |. Figueroa, M. Rodriguez, M. A. Fernandez, A. Martinez, C.
Poderos, J. Vazquez, L. Iglesias, A. Nieto, T. Torrado, A. M. Martinez; Hospital Provincial de Pontevedra,
Pontevedra: M.L. Amador, P. Oubifia, E. Feijo, A. Dios, I. Loyola, R. Roreno; Hospital POVISA,
Pontevedra: A. Simiele, L. Alvarez, V. Turcu; Hospital U. Salamanca, Salamanca: B. Vidriales, M.
Gonzalez, R. Garcia, A. Avendafio, C. Chillén, E. Pérez, V. Gonzalez; Hospital General La Palma, Santa
Cruz de Tenerife: J. V. Govantes, S. Rubio, M. Tapia; Hospital General de Segovia, Segovia: C. Olivier, J.
A. Queizéan; Hospital U. Virgen Macarena, Sevilla: : O. Pérez, J. A. Vera, C. Mufioz, A. rodriguez, N.
Gonzélez; Hospital U. Virgen del Rocio, Sevilla: J. A. Pérez, E. Soria, |.Espigado, J. Falantes, |. Montero,
P. Garcia, E. Rodriguez, E. Carrillo, T. Caballero, C. Garcia; Hospital Virgen de Valme, Sevilla: C. Couto,
I. Simén, M. Gémez; Hospital Virgen del Miron de Soria, Soria: C. Aguilar; Hospital Universitario Canarias,
Tenerife: B. J. Gonzélez, S. Lakhwani, A. Bienert, B. Gonzéalez; Hospital Universitario Nuestra Sefiora de
Candelaria, Tenrife: A. Cabello, A. Y. Oliva, H. Gonzélez; Hospital Obispo Polanco, Teruel: N. Gonzélez,
Hospital de Alcadiz, Teruel: L. Sancho, M. Paricio, L. Perdiguer; Hospital General Nuestra Sefiora del
Prado, Toledo: F. Solano, A. Lerma, M. D. Martinez; Hospital Virgen de la Salud de Toledo, Toledo: M. I.
Gomez, A. Yeguas; Hospital U. La Fe, Valencia: P. Montesinos, E. Barragan, C. Sargas, R. Amigo, D.
Martinez, B. Boluda, R. Rodriguez, E. Acufia, I. Cano; Hospital de Requena, Valencia: A. Escriva, M.
Pedrefio; Hospital de Lluis Alcanyis de Xativa, Valencia: R. Renart; IVO (Instituto Valenciano de

Oncologia), Valencia: A. Navalén; Hospital de Sagunto, Valencia: I. Castillo, M. Orts; Hospital Dr. Peset,



Valencia: M. J. Sayas, M. J. Fernandez, M. L. Juan, E. Gomez, M. Gimeno, E. Donato, M. Cejalvo, J.
Marco; Hospital Clinico Universitario, Valencia: M. Tormo, M. Calabuig, B. Navarro, |. Martin, E. Villamont,
A. Miralles; Hospital de La Ribera, Valencia: R. Lluch; Hospital Casa de la Salud, Valencia: J. Garcia;
Hospital de Gandia, Valencia: M. Moragues, M. A. Ruiz; Hospital Arnau de Vilanova, Valencia: A. Lopez,
C. Benet, M. Valero; Hospital General de Valencia, Valencia: M. Linares, R. Collado, M. Orero, P. Ibafiez,
M. J. Lis, P. L. Pérez, M. Roig, M. Lopez, A. V. Mena; Hospital Manises, Valencia: I. Picén, V. Canovas, A.
Palacios, E. Marti; Hospital Clinico de Valladolid, Valladolid: R. Cuello, J. Borrego, M. burgois; Hospital Rio
Hortega, Valladolid: A. Cantalapiedra, O. Norberto, E. Angomas, B. Cidoncha; Hospital Universitario
Araba, Victoria: L. Cuevas, D. Robles, A. Mendiazabal, I. Oiartzabal, J. M. Guinea de Castro; Hospital
Virgen de la Concha, Zamora: C. Montes, M. Pérez, L. Garcia; Hospital Royo Villanova, Zaragoza: V.
Carrasco, A. Pérez, L. Lopez, J. J. Moneva; Hospital Clinico U. Lozano Blesa, Zaragoza: M. Olave, E.
Bonafonte, L. Mayor, G. Azaceta, L. Palomera; Hospital Ernest Lluch Martin, Zaragoza: M. Malo, M. J.
Escobar; Hospital Quiron Salud Zaragoza, Zaragoza: J. M. Grasa; Hospital Miguel Servet, Zaragoza: B.
De Rueda, A. Aulés, C. Salvador, V. Ansd, A. Iborra, P. Delagado, A. Rubio; Uruguay —Hospital de
Clinicas, Montevideo: M. Stevenazzi, I. Alpire, V. Irigoin, L. Diaz, C. Guillermo, R. Guadagna, S. Grille, C.
Oliver, M. Boada, V. Vales; Hospital Maciel, Montevideo: A. |. Prado; COMERO (Cooperativa Medica de

Rocha), Rocha: A. P. De los Santos.



