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Abstract:

This retrospective analysis aimed to investigate the mutation profile of 16 common mutated genes in de nove acute myeloid
leukemia (AML) patients. A total of 259 patients who were diagnosed of de novo AML were enrolled in this study. Mutation profiling of
16 candidate genes were perfermed in bone marrow samples by using Sanger sequencing. We identified at least 1 mutation in 199 of
the 259 samples (76.8%), and 2 or more mutations in 31.7% of samples. FLT2-ITD was the most common mutated gene (16.2%,
42/259), followed by cE8PA (15.1%, 39/258), NRAS (14.7%, 38/259), and NFM1 (13.5%, 35/258). Concurrence was observed in 97.1%

of the NPMI mutated cases and in 29.6% of the double mutated cegra cases. Distinct patterns of co-occurrence were observed for

different hotspot mutations w n the /DH2 gene: R140 mutations were associated with NPMI and/or FLT3-ITD mutations, whereas r172

mutations co-occurred with DNMT3A mutations only. Concurrence was also observed in 86.6% of epigenetic regulation genes, most of
which co-eccurred with #PMI mutations. The results showed certain rules in the mutation prefiling and concurrence of AML patients,
which was related to the function classification of genes. Defining the mutation spectrum and mutation pattern of AML will contribute

to the comprehensive assessment of patients and identification of new therapeutic targets.

Keywords: leukemia; myeloid; acute; gene; mutation;

Introduction

Acute myeloid leukemia (AML) is a group of heterogeneous diseases [1]. Along with the progress in
molecular biology regarding hematological malignancies and the use of next generation sequencing
technology, more molecular genetic markers have been identified. Different mutations can respectively be
of unilateral or multivariate clinical significance in clonality, diagnosis, prognosis assessment, and
individual therapy [2,2]. Moreover, the newly published 2016 revision to the World Health Organization
(WHO) classification of myeloid neoplasms and acute leukemia and lymphoid neoplasms include several
molecular genetic markers with well-defined diagnostic and prognostic values, which provide molecular
basis for highly precise classification and treatment of diseases, including mutations of cacr, ¢sF3R, 5F381,
RUNx1, and PCMI-JAK2. In de nove AML, AML with mutated RUNXI has been added as a provisional category

Gene sequencing and mutation analysis

A total of 16 common mutated genes, namely, ASXL1, CEBPA, DNMT3A, ETV6, FLT3, IDHL, IDHZ, KIT, KRAS,
NRAS, NPM1, PTPN11, PHFE, RUNX1, TET2, and TP53 were detected of mutation hotspot regions that have
already been reported in the literature (Supplementary Table 51). Sanger sequencing was performed by
using an AB 3500XL sequencer, whose detection sensitivity is approximately 15%—20%; additionally, FLT3-
110 and NP1 mutations were detected by fragment length analysis by using an AB 3500XL sequencer with
a detection sensitivity of approximately 1%—3%. Gene mutation analysis was performed by using Variant
Reporter V1.1 software (Life, America). The evaluation of leukemia-associated somatic mutations was Abstract:

followed by previously reported principles [7].
Introduction

Statistical analysis Materials and methods
The 32 test and Fisher exact test were performed with SPSS (version 19.0; SPSS Inc., Chicago, IL) to Subjects

analyze the gene-gene co-occurrence correlation and the correlation of mutations and age. P<0.05 was

considered statistically significant. B ona extraction

Gene sequencing and
Results mutation analysis
Overall gene mutation frequency and hotspots Statistical analysis

We identified at least 1 mutation in 19% of the 259 samples (76.8%), and 2 or more mutations in

31.7% of samples, among which, 53 {20.5%), 24 (9.3%), and 5 {2.0%) samples carried 2, 3, and 4 kinds Results
of gene mutations, respectively. A total of 64 combinations of gene mutations were detected. The most Overall gene mutation
frequently mutated two-gene combinations included NPMI+FLT3-ITD, DNMT3A+NPM1, DNMT3A+IDH2, frequency and hotspots
IDH2+NPM1, and TET2+NPMI, and these were respectively detected in 8, 8, 6, 6, and 6 samples; moreover,
the most frequently mutated three-gene combinations included DNMT3A+NPMI+FLT3 (ITD/TKD) and ] Figurel
DNMT34+TET24+NPMI, and these were respectively detected in 4 and 3 samples. FLT3-TD (16.2%, 42/259) Mutation spectra of genes
was the most frequently mutated gene, followed by CEBPA (15.1%, 39/259), NRAS (14.7%, 38/259), and in different function
nPM1 (13.5%, 35/249), which accounted for 59.5% of the total mutation frequency. The mutation classifications
frequencies of other genes are shown in Fig. 1.
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Fig.1 Mutation spectrum of 16 common mutated genes in AML. Rows in the graph represent

individual gene mutations, and the columns represent individual patients in the study. Vertical

blue lines indicate the presence of one mutation in a patient. Vertical yellow lines and red lines
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