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RESULTS

81% of mutation-negative had IDH1
signature

INTRODUCTION

Despite multiple studies, the impact of IDH1 and IDH2
(IDH1/2) mutations on the overall biology and clinical
outcome of acute myeloid leukemia (AML) remains
controversial and not explicitly determined. This may is
likely due to the fact that AML with IDH1/2 mutations are
not significantly biologically different from average AML.
However, current data suggests that adding IDH inhibitors
to a combination therapy improves the outcome of
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patients with IDH1/2 mutations. We explored
transcriptional profile for cases with IDH1/2 mutations
and compared to AML cases without mutations.

While the first aim is to define the transcriptional profile of
IDH1/2 AML cases, we also aimed to explore if the specific IDH1/2
transcription profile can also be seen in AML cases without
IDH1/2 mutations. We explored the potential of using artificial
intelligence (Al) and transcriptomic data to define a specific
transcriptomic signature for IDH1-positive (IDH1p) and IDH2-
positive (IDH2p) AML. Then we used this signature to screen
IDH1/2-negative acute myeloid leukemia (AMLN).

METHOD

RNA was extracted from the bone marrow samples of 1186
cases of AML or advanced myelodysplastic syndrome with
increased blasts. The RNA was sequenced by next
generation sequencing (NGS) using a targeted RNA panel
of 1600 genes. IDH1 mutation was detected in 83 cases
(7%) and IDH2 was detected in 120 (10%). A set including
83 cases with IDH1 mutation and 156 random AMLn was
isolated to develop IDH1 transcriptomic signature. A
second set including the 120 cases with IDH2 mutation and
180 random AMLn cases was used for developing the IDH2
transcriptomic signature. The rest of the cases were used
for testing these signatures. Bayesian statistics were used
to rank the genes that distinguish between two groups,
then random forest was used to establish the signatures.
Two thirds of the sets used for developing the signatures
were used for training and one third was used for testing.
A score for the combination of relevant genes with a cut-
off point was established. The same Bayesian/random
forest algorithm was used to test the rest of the AML
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Biological Relevance of IDH1 signature genes

Immune/inflammatory activation: HMGB1, TRAF2, TRAF3
Transcriptional activation: CREB1.

Proliferation execution (Cell-cycle progression ): CDK2
Proteasomal activity : RPN

RNA-protein trafficking: LRRC59:

Histone acytylation and gene expression : MEAF6
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RNA splicing / processing (SF3A1, PRPF8, PRPF40B, PTBP1, .|

LUC7L2)

Chromatin / cohesin complexes (SUZ12, SMC3, RAD21,
PSIP1) ;
Immune-NF-kB signaling (TRAF2/3/5, RAC2, TBX21)
Oncogenic drivers (KIF5B, STRN, TPR, YWHAE).
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65% of mutation-negative had IDH2
signature
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CONCLUSIONS

AML with IDH1/IDH2 mutations may overlap biologically with other types of AML

Despite this overlap, transcriptomic signatures can be developed for IDH1p and IDH2p cases using

machine learning.

Inflammatory and splicing genes play a major role in distinguishing IDH1/IDH2-positive cases.

80% of AML cases without IDH1 mutation show IDH1 transcription signature

65% of AML cases without IDH2 mutation show IDH2 transcription signature

The data justify the performance of clinical trials adding IDH1or IDH2 inhibitors to combination therapy in
patients with positive IDH1/IDH2 signatures.
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