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Supplementary Methods

Details of the AMLSG studies analyzed

In trial AML-HD98A, 627 patients aged 18 to 65 years received induction therapy
with idarubicine, cytarabine and etoposide (ICE). High-risk subjects were offered allogeneic
hematopoietic stem cell transplantation (HSCT), intermediate-risk subjects either HSCT from
a suitable related donor or, alternatively, intensive chemotherapy and low-risk subjects
received intensive chemotherapy. In this study, the median age of the 596 patients with a
TP53 wild-type status was 46.8 years (range18-65) and of the 31 patients with TP53
mutations was 57.3 years (range, 28-61), respectively. TP53 mutated patients, thereby,
represented 4.9% of the total trial cohort. Trial AMLSG 07-04 had a similar design to AML-
HDO98A and included 737 patients aged 18 to 61 years who were randomized to induction
therapy with ICE or ICE/all-trans retinoic acid (ATRA). In this study, the median age of the
689 patients with a TP53 wild-type status was 48.3 years (range, 18-61) and of the 48 patients
with TP53 mutations 54.1 years (range, 20-60), respectively. TP53 mutated patients, thereby,
represented 6.5% of the total trial cohort. Trial AML-HD98B included 173 patients aged 58 to
84 years who were randomized to ICE or ICE/ATRA induction with further treatment based
on response. In this study, the median age of the 154 patients was 65.9 years (range, 58-85)
and of the 19 patients with TP53 mutations 66.8 years (range, 61-79), respectively. TP53
mutated patients, thereby, represented 10.9% of the total trial cohort.

Of all patients, bone marrow (BM) and peripheral blood (PB) specimens were
collected at AML diagnosis and processed by Ficoll density gradient centrifugation to enrich
for mononuclear cells (TP53 wild-type patients: BM, n=548; PB, 751; missing data, n=140.
TP53 mutated patients: BM, n=31; PB, n=49; missing data, n=18). They were then stored

centrally at the biobank of the University of Ulm, Ulm, Germany.

Next generation sequencing

A total of 1537 diagnostic AML specimens were analyzed by a targeted sequencing
approach with 111 genes associated with myeloid neoplasms as described previously.'
Briefly, individual samples were indexed using a unique DNA barcode, equimolar pools of
libraries were prepared and hybridized to custom RNA baits (SureSelect, Agilent) and
sequenced on an Illumina HiSeq platform. Raw sequencing data were aligned to the human
genome (NCBI build 37) using Burrows-Wheeler Aligner. Samples with a median overall

coverage of <50x and genes with a median target coverage of <20x were excluded from



downstream analysis. Notably, the median coverage for TP53 was 157x. Base substitutions
representing the vast majority of 7P53 aberrations were identified by two parallel
bioinformatics approaches (http://github.com/cancerit/CaVEMan and
https://github.com/gerstung-lab/deepSNV) and annotated using the COSMIC database.
Synonymous variants or germline polymorphisms at a population frequency of >1% were
excluded from the study. A comparison of NGS data with pre-existing sequencing data from
selected specimens generated by multiplex ligation PCR amplification or capillary sequencing
showed excellent concordance rates with sensitivities of >0.9 for single base substitutions.
Variant allele frequencies (VAFs) were determined by counting the number of variant reads
divided by the number of reference reads. For those AML patients showing two or more TP53

mutations, the one with the highest VAF was included into the analyses.

Serial AML specimens of one AML patient with a clonal and a subclonal T7P53
mutation obtained from the leukemia biobank at Medical University of Graz, Austria, were
prepared as described previously and analyzed by ultradeep sequencing using the Safe-SeqS
method.>? This technology is based on molecular barcoding of individual DNA template
strands to track all sequencing reads back to a single original template and correct for PCR
errors during library preparation allowing detection of variant allele frequencies of <0.1%.
Briefly, 10ng of DNA was amplified for 10 cycles by Phusion polymerase (Thermo Fisher)
using amplicon specific primers covering TP53, KRAS and FLT3 mutations whereby the sense
primer contains a 12-base unique identifier (UID). After purification with Ampure XP beads
(Beckman Coulter) Illumina specific adapters and indices were added in a second PCR with
35 cycles. Quality control and quantification were performed on an Agilent Bioanalyzer DNA
7500 chip (Agilent Technologies), sequencing was performed on an [llumina MiSeq in a
2x150 bp paired-end run. Generated reads were then grouped to read families according to the
UID. A consensus sequence of each read family and a FastQ-file from this sequence were
generated and aligned to the human reference genome (hg19) using Burrows-Wheeler
transform and samtools. Alignments were visualized in the “Integrative Genomes Viewer” to

detect variants.
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Supplementary results

Supplementary Table 1. Depiction of a total of 108 clonal and subclonal TP53 mutations
found in 98/1537 patients with acute myeloid leukemia (AML). In 7 patients, two
mutations and in 1 patient, four mutations were detected, respectively (marked in grey).
Abbreviations: ID, identification; VAF, variant allele frequency; AA, amino acid.

Study Patient VAF cDNA AA Consequence Karyotype
1D (%) change change
07-04 17 12.50 c461G>A | p.G154D missense 47,XY,del(5)(q15q33),+8
07-04 30 23.28 c.7713A>C | p.E258A missense complex
07-04 32 13.74 c.817C>T | p.R273C missense 46,XX
07-04 41 71.93 | ¢.524G>A | p.R175H missense complex
07-04 76 45.69 | c.869G>A | p.R290H missense 47,XX,+10[20]/48,XX,+10,+21[2]
07-04 110 62.66 c.658T>C | p.Y220H missense complex
07-04 129 58.93 c.488A>G | p.Y163C missense complex
07-04 133 96.33 c.713G>A | p.C238Y missense complex
07-04 139 8.70 c.427G>A | p.V143M missense complex
07-04 177 89.01 ¢.524G>A | p.R175H missense complex
07-04 197 88.02 | ¢.743G>A | p.R248Q missense complex
07-04 198 30.77 c.659A>G | p.Y220C missense complex
07-04 204 4436 | c.1024C>T | p.R342* nonsense complex
07-04 204 46.25 c.796G>C | p.G266R missense complex
07-04 214 77.72 | c.743G>A | p.R248Q missense complex
07-04 228 94.44 | c.503A>C | p.H168P missense complex
07-04 241 87.94 (;(9}242 NA essential splice 46, XY
07-04 246 46.36 c.799C>T | p.R267TW missense complex
07-04 251 70.95 c.817C>T | p.R273C missense complex
07-04 302 86.52 c.824G>A | p.C275Y missense complex
07-04 421 5.78 c.826G>C | p.A276P missense complex
07-04 421 12.84 | c.743G>A | p.R248Q missense complex
07-04 421 13.98 | c.587G>A | p.R196Q missense complex
07-04 421 38.55 c.395A>G | p.K132R missense complex
07-04 439 9.96 c.613T>G | p.Y205D missense no metaphases
07-04 462 84,75 c.583A>T | p.J195F missense complex
07-04 475 37.62 c.659A>G | p.Y220C missense 46,XX,1(8;20;21)(q22;q13;922)
07-04 578 71.64 | c.524G>A | p.R175H missense complex
07-04 583 8.79 c.818G>A | p.R273H missense 46,XY
07-04 654 13.41 c.524G>A | p.R175H missense 46,XY
07-04 690 17.31 c437G>A | p.W146* nonsense no metaphases
07-04 705 22.86 c.524G>A | p.R175H missense complex
07-04 705 20.55 igg& NA essential splice complex
07-04 743 36.62 c.493C>T | p.Ql165* nonsense complex
07-04 873 76.99 | ¢.524G>A | p.R175H missense no metaphases
07-04 890 69.66 | ¢.527G>T | p.C176F missense complex
07-04 909 4.66 c.667C>T | p.P223S missense 46, XY
07-04 911 26.96 | c.832C>T | p.P278S missense 46, XY K( 1;&;%‘[]72]3;‘112)[9]/




07-04 913 5.15 c.761T>A | p.I254N missense no material
07-04 944 88.00 | ¢.517G>T | p.V173L missense complex
07-04 954 47.22 c.742C>T | p.R248W missense complex
07-04 975 28.92 | ¢.524G>A | p.R175H missense no metaphases
07-04 1015 83.79 c.743G>A | p.R248Q missense complex
07-04 1056 7.69 c.722C>T | p.S241F missense complex
07-04 1096 89.47 c.817C>T | p.R273C missense complex
07-04 1100 22.48 | c.734G>A | p.G245D missense complex
07-04 | 1107 52.38 | c.1154delT p'F33875f5* fiiﬁtel:}?iﬁ 46,XX,del(5)(q22q33),-7,+mar{20]
07-04 1120 12.24 | ¢.388C>G | p.L130V missense complex
07-04 1135 33.15 | c.659A>G | p.Y220C missense complex
07-04 1156 94.53 c.710T>A | p.M237K missense complex
07-04 1169 11.03 c.645T>G | p.S215R missense complex
07-04 1171 77.72 c.743G>A | p.R248Q missense complex
07-04 1216 49.47 c.584T>A | p.I195N missense complex
98A 28 54.37 c400T>A | p.F1341 missense complex
98A 69 67.95 | c.701A>G | p.Y234C missense complex
- - -
98A 152 2523 | © 1(3)121125—; 02 |p 'R3§2f5 g‘;;i‘s‘;l‘:f—t complex
98A 213 94.06 c.743G>A | p.R248Q missense complex
98A 233 53.28 c.760A>G | p.I254V missense no metaphases
98A 266 58.82 | c.490A>G | p.K164E missense complex
98A 296 44.19 c419C>A | p.T140N missense 46,XY
98A 320 52.61 c31G>A p.E11K missense no data
98A 409 14.85 c.814G>A | p.V272M missense complex
98A 434 33.85 c.823T>C | p.C275R missense complex
98A 477 37.85 c.818G>A | p.R273H missense complex
98A 498 7.20 c.722C>T | p.S241F missense no metaphases
98A 536 96.77 | c.488A>G | p.Y163C missense complex
98A 551 2548 | c.800G>C | p.R267P missense complex
98A 554 84.35 c.722C>T | p.S241F missense complex
98A 568 90.91 c.794T>C | p.L265P missense complex
98A 598 34.38 c.814G>A | p.V272M missense no metaphases
98A 624 73.65 | c.711G>A | p.M2371 missense complex
98A 630 96.97 | c.159G>A | p.W53* nonsense complex
V147fs* deletion
98A 661 71.74 c.439delG | P 23 frameshift complex
98A 691 48.00 | c.848G>A | p.R283H |  missense 4476’3?; Jfgft (191;)1({’)2(?;’2‘122;3)2[31)0[2/]
98A 692 72.28 c.722C>T | p.S241F missense complex
98A 695 69.83 | ¢.722C>A | p.S241Y missense complex
98A 739 89.19 iéli NA essential splice complex
98A 799 64.37 c.742C>T | p.R248W missense complex
98A 839 79.38 c.711G>A | p.M2371 missense complex
98A 840 91.49 c493C>T | p.Ql65* nonsense no metaphases
98A 870 31.78 c.608T>A | p.V203E missense complex
98A 919 16.94 ¢.160T>C p.F54L missense 46,XX
98A 941 78.13 ;216(; NA essential splice no metaphases
98A 1076 76.67 | c.395A>G | p.K132R missense complex




98B 35 28.98 c.725G>C | p.C242S missense no metaphases
98B 49 87.21 c.637C>T | p.R213* nonsense complex
98B 69 15.71 c.25A>G p-S9G missense 47 XX, +11
98B 71 84.08 c.154C>T | p.Q52* nonsense complex
98B 87 69.93 c.577C>A | p.H193N missense no metaphases
98B 98 15.51 c.711G>A | p.M2371 missense complex
98B 98 16.23 c.490A>G | p.K164E missense complex
98B 103 89.86 0'993XIG> NA essential splice no metaphases
98B 126 43.67 c.785G>T | p.G262V missense 46,XY
¢.553_559+
98B 126 47.57 | 2delAGCG p-? deletion 46,XY
ATGgt
98B 199 26.99 | c.645T>G | p.S215R missense complex
¢.560- . .
98B 199 19.44 1G>A NA essential splice complex
p-R158fs* deletion_
98B 201 16.67 c.472delC 2 frameshift complex
¢.320_321i |p.Y107fs* insertion_
98B 201 18.97 DSA 1 frameshift complex
98B 220 57.03 | c.715A>G | p.N239D missense complex
. 47,XX,del(5)(q13q33),+6[13]/
98B 226 81.20 | c.818G>A | p.R273H missense 46,XX,del(5)(q13g33)[5]
98B 275 34.88 ¢.329G>T | p.R110L missense complex
. 46,XY,del(5)(q13q33)[10]/
98B 292 64.20 | c.659A>G | p.Y220C missense 47.XY +8[3]/46.XY([11]
98B 332 58.54 | ¢.388C>G | p.L130V missense complex
98B 352 72.05 c.659A>G | p.Y220C missense complex
98B 352 7.69 c.438G>A | p.W146* nonsense complex
98B 358 76.00 c.817C>T | p.R273C missense complex
98B 408 77.17 | c.743G>A | p.R248Q missense complex
98B 458 54.10 | c.734G>A | p.G245D missense complex




Supplementary Figure 1. AML patients achieving complete remission following
intensive induction therapy stratified by their 7P53 status as well as mutant TP53
variant allele frequencies (VAFs). There is a significant difference between TP53 wild-type
patients and each of the TP53 mutant groups (P<0.001), but not within the different VAF
groups.
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Supplementary Table 2. Three-year overall survival (OS) and median OS times
including 95% confidence intervals (95% CI) of the AML cohort studied stratified by
their TP53 status as well as mutant 7P53 variant allele frequencies (VAFs).

3-year OS (%) median OS (months)

estimate 95% CI estimate 95% CI

TP53 wild-type 49.1 46.5-51.8 33.6 28.4-45.0
TP53 mutant 8.3 4.3-16.2 6.5 5.0-8.2
VAF <20% -- -- 6.9 3.9-11.7
VAF 20%-40% 5.3 0.8-35.5 6.9 5.0-17.5
VAF >40% 11.5 5.7-23.0 5.8 3.9-9.1

Total 46.5 44.0-49.1 28.1 24.3-335




Supplementary Table 3. Three-year event-free survival (EFS) and median EFS times
including 95% confidence intervals (95% CI) of the AML cohort studied stratified by
their TP53 status as well as mutant 7P53 variant allele frequencies (VAFs).

3-year EFS (%) median EFS (months)
estimate 95% CI estimate 95% CI
TP53 wild-type 38.3 35.9-40.9 16.5 15.0-18.2
TP53 mutant 6.3 2.9-13.6 5.7 43-74
VAF <20% -- -- 6.5 2.9-8.0
VAF 20%-40% -- -- 6.9 45-124
VAF >40% 9.8 4.-21.0 5.2 3.7-7.9

Total 36.3 33.9-38.8 15.0 13.6-16.5




Supplementary Table 4. Univariable and multivariable Cox regression analysis

for event-free survival (EFS). Abbreviations: HR, hazard ratio; CI, confidence interval;

VAF, variant allele frequency.

Univariable Multivariable
HR  95%CI P HR  95%CI P
value value
TP53 <0.001 <0.001
wild-type 1 1
VAF <20% 4.18 2.58-6.77 357  2.04-6.26
VAF 20%-40% 343 2.17-542 227  1.35-3.80
VAF >40% 3.03 2.32-3.96 1.89  1.38-2.59
Age 1.03 1.02-1.03 <0.001 1.03 1.02-1.03  <0.001
White blood cell 1.10  1.05-1.14  <0.001 .17 1.12-122  <0.001
count (log)
Cytogenetic risk <0.001 <0.001
high 1 1
intermediate 0.50 0.43-0.58 0.53 045-0.63
low 0.28 0.22-0.36 0.36  0.28-0.47
Type of AML 0.005 0.081
de novo 1 1
secondary .56  1.17-2.07 142  1.06-1.91
therapy-related 1.20  0.90-1.59 1.01  0.74-1.37
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Supplementary Table 5. Longitudinal molecular analysis of bone marrow specimens of a
patient with secondary AML (sAML) and a clonal and subclonal 7P53 mutation. Variant
allele frequencies (VAFs) are given for the TP53 as well as cooperating mutations. Further
abbreviations: MDS, myelodysplastic syndrome; PD, progressive disease.

Mutation VAF
MDS SAML PD
Tp53R*73H 42.3% 40.4% 64.2%
Tp53 %X 0.4% 5.0% 18.6%
D835Y o . .
FLT3 19.4% 31.7% 16.7%
KRAS®H 0.0% 0.8% 25.7%
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