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Abstract
Background: Acute myeloid leukemia (AML) is a blood disorder characterized by abnormal white blood
cell count, anemia, or abnormal platelet count. It is associated with molecular genetic changes. While
platelet counts vary at �rst diagnosis platelets recover after chemotherapy.

Objectives:This study aimed to; (1) Investigate whether the platelet count and genotype at �rst diagnosis
are related to chemotherapy and their signi�cance on chemotherapy prognosis; (2) Determine whether
newly diagnosed patients with low platelet count have a poor prognosis and if it can be used as a
separate prognostic predictor; (3) Determine whether the mutation genotype affects platelet count and its
prognosis at �rst diagnosis.

Methods: A retrospective chart review of 301 AML patients was conducted. Univariate, multivariate
unconditional Logistic regression and Cox regression analyses were also conducted. Bioinformatics
technology was used to extract the GSE12662 data set from the GEO database to analyze differentially
expressed genes in AML patients. Besides, biological functions, pathways, proteins, and prognosis were
assessed.

Conclusion: Increased platelet count in AML patients after chemotherapy was an independent risk factor
affecting complete remission. The platelet count also had some guiding signi�cance for evaluating the
sensitivity of patients to chemotherapy. MYH10 causes thrombocytopenia in acute myeloid leukemia via
RUNX1 gene alteration and in�uence of prognostic factors. MYH10 variant detection improves the
identi�cation of AML molecular characteristics and its prognostic impact on AML, helping in the response
analysis to chemotherapeutic agents and further treatment decisions.

Introduction
Leukemia is a hematopoietic malignancy with a poor prognosis and high mortality1. Blood system
disorders, such as abnormal white blood cell counts, anemia, or abnormal platelet count, are the most
common acute leukemia characteristics. Studies have shown that chemotherapy is associated with long-
term prognosis in acute myeloid leukemia (AML) patients. Patients with early complete remission (CR)
have a longer survival period2–5. The molecular genetic characteristics of AML patients at the onset vary
with age6–9, and the molecular genetics of good prognosis gradually decline with AML onset. However,
the proportion of gene or chromosomal mutations that mark poor prognosis gradually increases. Several
studies have shown that the degree of blood cell recovery in CR patients (morphological leukemia-free
state (MLFS) with the recovery of absolute neutrophil count (ANC) and platelets (PLT)) is associated with
prognosis.

Moreover, the treatment results are signi�cantly better than those of low blood cells10–14. However, the
effect of platelet count on AML prognosis at the initial diagnosis and after chemotherapy is unknown.
Therefore, in this study, 301 newly-treated AML cases (except M3) were retrospectively analyzed in the
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institute to explore the in�uence of platelet count and related factors on prognosis at the initial diagnosis
and after chemotherapy. Biological information was also used to examine the impact of molecular
genetic changes on the newly diagnosed platelet count and its prognosis.

Results
1.1 Impact of platelet count during initial treatment

The relevant information and clinical indicators of the 301 newly-treated AML patients were collected
(Table 1).
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Table 1
Basic characteristics of primary AML patients(N = 301)

Characteristics (%)

Age(year) ≦ 55 238(79.1)

  56–74 58(19.2)

  ≥ 75 5(1.7)

Sex Male 167(55.5)

  Female 134(44.5)

Risk Low-risk 112(37.2)

  Medium-risk 54(17.9)

  High-risk 128(42.5)

  Unknown 7(2.4)

Hemorrhage Yes 124(41.2)

  No 117(38.8)

Infected One month before chemotherapy 122(40.5)

  During Chemotherapy 158(42.5)

  Six month after chemotherapy 48(15.9)

  No 3(1.1)

Chemotherap High dose cytarabine 4(1.3)

  Low dose cytarabine 14(4.7)

  3 + 7 regimen 238(94.0)

Platelet reco Yes 129(42.9)

  No 169(56.1)

  Unchanged 3(1.0)

Platelet trans Yes 282(93.7)

  No 19(6.3)

Prognosis Complete remission 166(55.1)

  Partial remission 39(13.0)

  No remission 79(26.3)

  Death 22(5.6)
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The univariate analysis of leukemia remission and clinical indicators showed that bleeding in AML
patients, platelet transfusion during chemotherapy, and platelet rise after chemotherapy are the factors
that affect complete remission after chemotherapy (Table 2).
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Table 2
Correlation between CR and clinical characteristics in AML patients

  Remission    

Variables No % Yes % X2 P

  (n = 135)   (n = 166)      

Sex         1.414 0.234

Female 55 40.7 79 47.6    

Male 80 59.3 87 52.4    

Age         4.344 0.114

≦ 55 100 74.1 138 83.1    

56–74 32 23.7 27 16.3    

≥ 75 3 2.2 1 0.6    

Risk         3.345 0.341

Low-risk 44 32.6 68 41    

Medium-risk 23 17 31 18.7    

High-risk 65 57.1 63 38    

Unknown 3 2.2 4 2.4    

Infected         3.468 0.325

One month before chemotherapy 57 42.2 61 36.7    

During chemotherapy 38 28.1 56 33.7    

Six month after chemotherapy 35 25.9 47 28.3    

No 5 3.7 2 1.2    

Hemorrhage         4.115 0.043

Yes 47 34.8 77 46.4    

No 88 65.2 89 53.6    

Platelet transfusion         4.555 0.033

Yes 122 90.4 160 96.4    

No 13 9.6 6 3.6    

Platelet recovery         41.483 0.001
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  Remission    

Yes 79 58.5 150 90.4    

No 56 41.5 16 9.6    

Chemotherapy regimen         1.082 0.582

High dose cytarabine 2 1.5 2 1.2    

Low dose cytarabine 70 51.9 96 57.8    

3 + 7 regimen 63 46.7 68 41    

The multiple regression analysis results showed a relationship between complete remission and clinical
indicators. A logistic multiple regression analysis was performed using the associated factors screened in
the above-mentioned single factor analysis. The results indicated that complete remission in AML
patients caused the increase in platelets after chemotherapy. Besides independent risk factors, platelet
increased after chemotherapy, and the patient prognosis was better (Table 3).

Table 3
Logistic multiple regression analysis of CR in AML patients

Variables βcoe�cient OR(95%CI) P  

  Hemorrhage      

  No   1  

  Yes 0.442 1.556(0.935-2.59) 0.089

  Platelet transfusion      

  No   1  

  Yes 0.597 1.817(0.61-5.417) 0.284

  Platelet recovery      

  No   1  

  Yes 1.862 6.437(3.443-12.033) <0.001

  Constant -1.969 0.14 0.001

After a chemotherapy course, AML patients were divided into four groups based on platelet rise. Cox
regression analysis was used to analyze the correlation between platelet rise and remission of AML
patients after chemotherapy ( 49 days limit). (Fig. 1) The remission rate of AML patients increased with
platelet rise after chemotherapy.

1.2 Cytogenetic/mutation effects at initial diagnosis
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The patients were divided into the non-mutation group, FLT3-ITD positive mutation group, and other
mutation groups based on gene mutation, and into high (> 40×10 /l) and low platelet groups (≤ 40×10 )
according to the platelet count /l) for analysis. The FLT3-ITD positive mutation group had a more
signi�cant effect on the chemotherapy outcome than other mutation groups (p < 0.05). However, the
FLT3-ITD positive mutation and low platelet coexistence had the worst chemotherapy outcome (p < 0.05).
Besides, GeneCards (https://www.genecards.org/) indicated that the FLT3-ITD gene is associated with
platelets and leukemia. Therefore, the association between FLT3-ITD mutations, platelets, and the factors
affecting chemotherapy outcome was investigated.

2.1 Data quality assessment and DEG identi�cation

Principal component analysis (PCA) and Heat map were used for probe pretreatment in the FLT3-ITD
positive group (relative to the normal group) and the FLT3-ITD negative group (relative to the normal
group) from the GSE12662 (Fig. 2A, 2B)to reveal the distribution of gene expression data in each group
(Fig. 2C, 2D, 2E, 2F). The GEO2R online tool was used to detect 246 and 291 differentially expressed
genes from the FLT3-ITD positive group and FLT3-ITD negative group (adj.P < 0.01, |logFC| >1). The
volcano map was used to visualize the differentially expressed genes in the positive and negative groups
(Fig. 3A and Fig. 3B). Venn analysis is performed on the differentially expressed genes in the positive and
the negative. A total of 67 common differentially expressed genes were identi�ed (Fig. 3C). A heat map
was constructed to visualize the 67 differentially expressed genes (Fig. 3D). A PPI network of 62
differentially expressed genes was constructed to show potential gene interactions via the STRING
database. Three gene sets were central genes, one set included MYH10, MYO5C, PLS3, PBX1, and
MECOM, another set had VPREB1, RAG1, and VPREB3 and another set had LIMCH1 and TRIP6 (Fig. 4).

2.2 GO function and KEGG pathway enrichment analysis

GO and KEGG enrichment analyses were performed using two array data to identify the most relevant
biological processes (BP), molecular functions (MF), and cellular components (CC). The representative
top 100 GO items were then extracted. The distribution of cellular components and molecular functions in
the main branches of the ontology was in GO biological processes. The enrichment results showed that
the 246 differentially expressed genes were positively regulated via astrocyte differentiation in BP, AT
DNA in MF, actin �lament bundles in CC. Furthermore, the Apelin signaling pathway in KEGG was the
most enriched (Fig. 5A). The 291 differentially expressed genes were associated with the "de novo" IMP
biosynthesis process in BP, the lysine N-acetyltransferase activity in MF, acting on acetyl phosphate as a
donor, and the αDNA polymerase in CC: primer complex. The metabolic enrichment of glycine, serine, and
threonine in KEGG was the most abundant (Fig. 5B).

The KEGG pathways of tumors or leukemia were screened for comparative analysis. A total of 13 KEGG
pathways were identi�ed in the two data sets, including two KEGG pathways, cancer pathways (MECOM,
CDH1, IL12RB2), and transcriptional disorders in cancer (PBX1) (Fig. 5C, 5D, 5F). The GSEA method was
used to recon�rm the KEGG results. Both the GSEA and the WebGestalt results showed cancer pathways
(Table 4).
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Table 4
Enrichment results of KEGG pathway by GSEA

  GS follow
link to
MSigDB

SIZE ES NES NOM
p-val

FDR
q-val

FWER
p-val

Rank
at
max

Leading
edge

Rank

FLT3+ Pathways
in cancer

319 0.29 1.36 0 0.356 0.93 2336 tags = 
16%, list 
= 11%,
signal = 
17%

29

FLT3- Pathways
in cancer

319 -0.18 -0.89 0.709 0.762 1 4609 tags = 
27%, list 
= 21%,
signal = 
34%

64

 

2.3 MYH10 protein can be used as a biomarker for changes in platelet numbers in acute myeloid
leukemia

Venn analysis was used to analyze the related genes in the KEGG pathway. MECOM, CDH1, and IL12RB2
were the co-genes of cancer pathways, and PBX1 a co-gene of transcription disorders in cancer. (Fig. 5D,
5F). The PPI network showed that MECOM and PBX1 genes were grouped in MYH10.

Megakaryocytes (MKs) fragmentation forms platelets. The regulation of platelet production depends on
the number and size of MKs. MK differentiates into polyploidy at a late stage to increase the cytoplasmic
quality of each MK, resulting in huge cells 15–17. MK polyploidy is characterized by cytokinesis failure
caused by defects in contractile force at the cleavage groove18. Immature MKs express two types of
myosin II( myosin heavy chain IIA (MYH9) and myosin heavy chain IIB (MYH10)), while mature MKs only
express myosin IIA19. During MK production, myosin IIB accumulates in the cutting groove instead of
myosin IIA. However, during polyploidization, the MYH10 gene is silenced, and no myosin II accumulation
occurs. MK doubling and maturation occur via RUNX1-mediated non-myosin heavy chain IIB (MYH10)
silencing19. MYH10 expression is silenced during the doubling and maturation process due to the
negative regulation of the MYH10 gene-mediated via RUNX1. Moreover, the RUNX1 gene knockout in MKs
causes thrombocytopenia20. Therefore, MYH10 and RUNX1 are involved in MK doubling and platelet
production.

MYH10 and RUNX1 assessment in STRING showed that they are related to MK doubling and platelet
production. The GEPIA database was also used to compare MYH10, FLT3, and RUNX1 mRNA expressions
in leukemic bone marrow (LAML) and normal bone marrow. The expression levels of FLT3 and RUNX1
were higher in leukemic bone marrow than normal tissues, while MYH10 expression was lower than
normal bone marrow (Fig. 6).
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In conclusion, MYH10 expression in�uences platelet production, indicating that MYH10 protein in
platelets can be used as a marker to screen hematological malignancies related to RUNX1 gene changes,
including familial platelet diseases, which tend to develop into acute myeloid leukemia (FPD / AML;
OMIM 601399)21, primary or secondary AML and chronic myeloid leukemia (CML)22.

2.4 MYH10 causes thrombocytopenia and prognostic factors in acute myeloid leukemia via RUNX1 gene
alteration

Bluteau23 compared the MKs between FPD/AML patients and healthy individuals and found that MYH10
mRNA was signi�cantly increased in FPD/AML patients (P < 0.05). MYH10s were more in mature MKs of
all FPD/AML patients compared with normal MKs. MYL9 and MYH9 expressions decreased, while
MYH10 expression increased in FPD/AML MKs. However, the MYH10 protein was in the cytoplasm of
mature MKs.Together with the Antony-Debré study24, RUNX1 knockdown is associated with
megakaryocyte ploidy decrease and MYH10 expression increase in humans/mice. The MYH10 protein
expression in the platelets of CML patients was examined. MYH10 protein expression was detected in the
platelets of eight patients, and RUNX1 mutation in �ve of the eight patients. All patients with negative
platelet MYH10 had negative RUNX1 mutation.

Interestingly, the platelet numbers in the eight CML patients were lower than other patients. Therefore, the
GEPIA database was used to compare the effects of MYH10, RUNX1, and FLT3 genes on the OS
prognosis. High FLT3 and low MYH10 expressions were associated with poor prognosis. RUNX1 did not
affect the prognosis. A correction analysis between MYH10/FLT3 and MYH10/RUNX1 was also
conducted. The low MYH10 expression was associated with a poor prognosis (Fig. 7).

Therefore, MYH10 causes thrombocytopenia in acute myeloid leukemia via RUNX1 gene alteration and
in�uences prognostic factors. MYH10 variant detection improves the identi�cation of AML molecular
characteristics and its prognostic impact on AML.

Discussion
In recent years, several studies have shown a negative correlation between platelet count and OS before
treatment, which can be used as an independent predictor of AML prognosis25–30. Other factors related to
initial platelets, including rebound thrombocytosis, platelet production, and platelet recovery time after
platelet induction chemotherapy, are independent prognostic predictors of AML or acute lymphocytic
leukemia (ALL) Index31–33.

Presently, age, total WBC numbers, time to CR, cellular and molecular genetic changes are the factors
affecting AML prognosis. However, the prognostic-related risk factors in this study included bleeding,
platelet transfusion, and platelet count increase after chemotherapy.

In the past, age was the key factor in�uencing AML prognosis. Older patients had a poor prognosis due to
poor physical conditions and high-risk molecular genetic phenotypes34. The average age of AML patients
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in this study was 41.2 years (≤ 55 years old (n = 238); 56–75 years old (n = 58); and ≥ 75 years old (n = 
5)). Age did not in�uence relief after the chemotherapy course, possibly because newly-treated AML
patients admitted to the hospital were under 55 years, and the number of older patients was small.
However, further research is needed to clarify the speci�c cause.

Studies have shown that infection promotes IL-6 and thrombopoietin production in the body and liver,
respectively, thereby promoting platelet production35. Therefore, the patients were divided into four
groups: infection one month before chemotherapy, during chemotherapy, six months after chemotherapy,
and no infection. A total of 122 had infections within one month before chemotherapy, 158 during
induction chemotherapy, 187 within six months after induction chemotherapy, and three had no infection
(of 301 patients). The increased platelet count after chemotherapy was associated with complete
remission of AML patients. However, there was no correlation between infection and prognosis.
Therefore, the infection does not promote platelet production in and it is not a risk factor for AML
prognosis.

CR is characterized by bone marrow blast cell count ≤ 5%, peripheral blood tri-lineage cell recovery, no
white blood cells in the classi�cation, no symptoms and signs caused by leukemia in�ltration. In this
study, 166 cases achieved CR, 39 cases achieved partial remission, 76 cases had no remission, and 20
cases died after one chemotherapy course (301 patients). Roland et al. showed12 that some patients had
bone marrow blast counts ≦ 5%, but their platelet counts did not increase after a chemotherapy course in
AML patients. Besides, they had a signi�cantly poor prognosis than the CR patients and a relatively better
prognosis than the drug-resistant patients. This study showed that patients with elevated platelet counts
had a better prognosis than those without platelet counts after the chemotherapy course. The remission
rate increased with platelet increase. A chemotherapy course increases platelet count, indicating the
response of AML patients to chemotherapy and the recovery of bone marrow hematopoietic function,
improving the survival of patients. However, its speci�c mechanism needs further study.

Therefore, platelet count increase in AML patients after a chemotherapy course is an independent risk
factor affecting relief and can be used to evaluate the sensitivity of patients to chemotherapy.

MYH10 de�ciency has been reported in many diseases36–39. MYH10 is the major transcription factor that
causes platelet abnormalities40. This is the �rst study to discuss MYH10 expression in AML, its in�uence
on platelet count, and its prognostic value. This study could contribute to existing knowledge, improve
treatment design and improve the prognostic accuracy of AML patients.

The inadequate RUNX1 haploid function, increased bleeding score, abnormal platelet aggregation, and
mutations and increased MYH10 in platelets, delayed wound healing, and inherited platelet dysfunction
signi�cantly increases the risk of bleeding in FPD/AML41.

Recently, several studies have shown that defects in transcription factors that regulate megakaryocyte
and platelet production cause hereditary platelet dysfunction. Germline gene mutations encoding the
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hematopoietic transcription factors, RUNX1, GATA-1, FLI1, GFI1b, and ETV6, are associated with
quantitative and qualitative platelet abnormalities and variable bleeding symptoms. Some transcription
factor defects are also associated with susceptibility to hematological malignancies (RUNX1, ETV6),
abnormal erythropoiesis (GATA-1, GFI1b, ETV6), and abnormal immune function (FLI1). The increased
MYH10 expression in platelets is a marker for FLI1 and RUNX1 de�ciency. The characterization of
transcription factor defects causing abnormal platelet function and the gene characteristics leading to
differential regulation improves understanding of the role of these genes in platelet formation and
function 24,40.

Mechanical reactivity is a hallmark of pancreatic cancer cells. The mechanical response proteins, MYH9
and MYH14, α-actin 4, and �brin B, are highly expressed in pancreatic cancer. MYH14 promotes
metastatic behavior, 4-hydroxyacetophenone (4-HAP) increases MYH14 assembly, hardening the cells,
and 4-HAP minimizes tumor spread. The mechanoresponsive protein is up-regulated with pancreatic
cancer progression, indicating that it can improve the survival rate of pancreatic cancer patients by
targeting the cytoskeleton. Besides, this protein system can pharmacologically target to inhibit pancreatic
cancer and the metastatic potential of cells 39.

Further research is needed to determine whether MYH10, a mechanical response protein, also has the
same effect in AML.

Conclusion
Increased platelet count in AML patients after chemotherapy was an independent risk factor affecting
complete remission. The platelet count also had some guiding signi�cance for evaluating the sensitivity
of patients to chemotherapy. MYH10 causes thrombocytopenia in acute myeloid leukemia via RUNX1
gene alteration and in�uence of prognostic factors. MYH10 variant detection improves the identi�cation
of AML molecular characteristics and its prognostic impact on AML, helping in the response analysis to
chemotherapeutic agents and further treatment decisions.

Methods
1. Cases and methods

1.1 Clinical data

A total of 301 newly treated AML patients (except M3) admitted to the Fujian Medical University Union
Hospital between 2011 to 2017 were used. All patients were diagnosed using bone marrow morphology,
immunology, cytogenetics, and molecular biology (MICM) following the 1999 WHO diagnostic criteria 42.
Patients who survived at least 30 days after chemotherapy were included in the analysis.

1.2 Observation indicators
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Patient characteristics, including age, gender, risk category based on cytogenetics/mutation analysis
following the European Leukemia Network43, culture-proven infection (≤ 1 month before induction
therapy, during chemotherapy, and ≤ 6 after chemotherapy course), whether there is platelet transfusion
during chemotherapy, bleeding, remission status after treatment course (percentage of bone marrow cells 
≤ 5%), platelet count on the �rst day after chemotherapy course, and the highest platelet count after
chemotherapy course were observed. The outcome after one chemotherapy course was divided into four
groups: remission, partial remission, no remission, and death.

1.3 Statistical processing

SPSS software was used for univariate analysis, logistic multiple regression analysis, and cox regression
analysis. Univariate and multivariate analyses were performed on age, gender, culture-proven infection,
platelet count, and chemotherapy regimen. In univariate analysis, the outcome after chemotherapy was
divided into remission (complete remission) and unremission (partial remission, unremission, and death).

2. Data and methods

2.1 Chip data

GSE12662 was downloaded from the GEO database (https://www.ncbi.nlm.nih.gov/geo/). GSE12662
was based on the GPL570 platform ([HG-U133_Plus_2] Affymetrix Human Genome U133 Plus 2.0 Array).
Five FLT3-ITD positive, normal karyotype AML samples (GSM262047, GSM262120, GSM262062,
GSM262063, GSM262064) and 22 FLT3-ITD negative, normal karyotype AML samples (GSM262030,
GSM262035, GSM262037, GSM262040, GSM262043, GSM262045, GSM262050, GSM262054,
GSM262056, GSM262058, GSM262059, GSM262070, GSM262072, GSM262078, GSM262079,
GSM262091, GSM262093, GSM262098, GSM262123, GSM262217, GSM262218, GSM262221) and �ve
normal samples (GSM317736, GSM317739, GSM317794, GSM317933, GSM317934) from GSE12662
were compared. The R software was then used to evaluate the data quality from the two data sets.

2.2 Identi�cation of differentially expressed genes

GEO2R (http://www.ncbi.nlm.nih.gov/geo/geo2r) was used to screen abb. GEO2R is an intelligent
network device used to compare at least two data sets in the GEO series to distinguish differentially
expressed genes. The adjusted P-value (adj.P) and the false discovery rate of Benamini and Hochberg
were used to achieve a reconciliation between the measurable and great quality of disclosure and the
barriers to false positives. The probe sets without quality images or with quality not more than one were
emptied or averaged. Herein, the critical point of adj.P < 0.01 and | logFC |> 2 were used to screen and
select differentially expressed genes. R ggplot2 was used to draw the volcano and heat maps to show the
differentially expressed genes.

2.3 WebGestalt gene set enrichment analysis
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WebGestalt (Web-based Gene SeT AnaLysis Toolkit, http://www.webgestalt.org) is commonly used for
functional enrichment analysis44. The webgestalt was used to analyze gene ontology (GO) of
differentially expressed genes and Kyoto Encyclopedia of Genes and Genomes (KEGG). R ggplot2
package was used to graphically illustrate the GO and KEGG. P < 0.01 was considered statistically
signi�cant.

2.4 GSEA analysis

The gene set enrichment analysis (GSEA) method was used to recon�rm the enrichment of the KEGG
pathway by analyzing the differentially expressed data in the GSEA software version 4.0 with molecular
signature database (MSigDB v7.1) Of prede�ned gene sets 45. The related KEGG pathway results (cancer
pathway) were then used for further analysis.

2.5 PPI network construction

The online gene retrieval tool (STRING; http://STRING-db.org) (version 11.0)46 was used to construct a
protein-protein interaction (PPI) network of 62 common differentially expressed genes to visualize
potential gene interaction networks. Various online protein tools have been used to reveal related genes
involved in cancer pathways. Furthermore, the tools can identify the common genes involved in cancer
pathways and transcriptional disorders in cancer and their potential interactions in the two animal
models.

2.6 GEPIA database

Gene Expression Pro�ling Interactive Analysis (GEPIA) database (http://gepia.cancer-pku.cn/) is a newly
developed interactive Web server 47. GEPIA uses standard processing pipelines to analyze cancer
genomes, RNA sequencing expression data of 9,736 tumors, and 8,587 normal samples of the Atlas and
Genotype Tissue Expression (GTEx) project. GEPIA provides customizable functions, including
tumor/normal differential expression analysis, cancer type or pathological stage analysis, patient survival
analysis, similar gene detection, correlation, and dimensionality reduction analyses.

List Of Dreviations
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Acute myeloid leukemia AML

Complete remission CR

Morphological leukemia-free state MLFS

Absolute neutrophil count ANC

Platelets PLT

Principal component analysis PCA

Biological processes BP

Molecular functions MF

Cellular components CC

Megakaryocytes MKs

Myosin heavy chain IIA MYH9

Myosin heavy chain IIB MYH10

Leukemic bone marrow LAML

Chronic myeloid leukemia CML

Acute lymphocytic leukemia ALL

Gene ontology GO

Kyoto Encyclopedia of Genes and Genomes KEGG

Gene set enrichment analysis GSEA

Protein-protein interaction PPI

Genotype Tissue Expression GTEx

Gene Expression Pro�ling Interactive Analysis GEPIA
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Figure 1

Cumulative remission rate PLT1 represents an increase of platelets -591—5×109, PLT2 represents an
increase of platelets 6—49×109, PLT3 represents an increase of platelets 50—116×109, and PLT4
represents an increase of platelets 117—1184×109.
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Figure 2

Distribution of gene expression data in each group A and B : Probe of GSE12662 database before and
after standardization; C and D Heat map of PCA and TOP50DEGs in FLT3-ITD positive group (G0: the
control group, G1: the FLT3-ITD positive group); E and F Heat map of PCA and TOP50DEGs in FLT3-ITD
negative group (G0: the control group, G1: the FLT3-ITD negative group).
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Figure 3

Visualization of differentially expressed genes A: Volcano Plot of DEGs in FLT3-ITD positive group vs
control group; B: Volcano Plot of DEGs in FLT3-ITD negative group vs control group; C: Venn diagram of
CO-DEGs in FLT3-ITD positive group and FLT3-ITD negative group; D: Heat map of CO-DEGs in FLT3-ITD
positive group and FLT3-ITD negative group.
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Figure 4

PPI network diagram PPI network of CO-DEGs between FLT3-ITD positive group and FLT3-ITD negative
group
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Figure 5

Enrichment analysis of GO function and KEGG pathway A: GO enrichment of DEGs in FLT3-ITD positive
group; B: GO enrichment of DEGs in FLT3-ITD negative group; C: Venn diagram of common tumor related
KEGG enrichment in FLT3-ITD positive group and FLT3-ITD negative group; D and F: Venn diagram of
common CO-DEGs in pathways and transcriptional misregulation in cancer.
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Figure 6

PPI network and mRNA expression map A: PPI network is constructed by MYH10 and RUNX1; B and C
and D: Scatter plot of mRNA expression of MYH10 RUNX1 and FLT3 in AML; E and F and G: Box plot of
mRNA expression of MYH10 RUNX1 and FLT3 in AML |Log2FC| 1 p-value 0.01
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Figure 7

Survival curve A and B and C: Survival curves of MYH10,RUNX1,FLT3 in AML; D and F: Survival curves of
MYH10 after RUNX1/FLT3 correction.
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