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[Abstract] Objective To construct and validate a prognosis risk model for acute
myeloid leukemia (AML) patients. Methods Based on The Cancer Genome Atlas (TCGA)
database and Genotype-Tissue Expression (GTEx) database to obtain gene sequencing data of
AML samples and normal bone marrow samples, and then perform gene differential analysis.
The genes associated with AML survival were selected and a random forest model was used to
construct a risk scoring model based on gene features. The biological functions of the predictive

model were further explored through Gene Ontology (GO) enrichment analysis. Results
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According to the results of Kaplan-Meier analysis and receiver operating characteristic (ROC)

curve analysis, the survival rate predictions demonstrated good sensitivity and specificity in

both the training and testing datasets. Multivariate Cox regression analysis and stratified analysis

showed that the gene prognostic risk model could independently predict the survival outcomes of

patients with AML. GO enrichment analysis demonstrated that differentially expressed genes were

enriched in biological processes related to known AML. Conclusion By using bioinformatics
methods, a mRNA marker containing 5 genes (ACOT7, SFXN3, SLC29A42, HINT2, ZMATI) has

been identified, which may serve as a potential prognostic marker for AML and provide a basis

for personalized risk assessment and the formulation of treatment plans for AML patients.

[Keywords] Acute myeloid leukemia; Bioinformatics; The Cancer Genome Atlas;

Genotype-Tissue Expression; Prognostic model; Random forest
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Table 1. Clinical characteristics of patients with AML

T H YL (n=66) MR (n=66) &4 (n=132)
5 (n, %)
Lok 28 (42.4) 33 (50.0) 61 (46.2)
B 38 (57.6) 33 (50.0) 71 (53.8)
FRH (n, %)
=60% 32 (485) 23 (34.8) 55 (41.7)
<60% 34 (51.5) 43 (65.2) 77 (58.3)
HERE (n, %)
FET 27 (40.9) 25 (37.9) 52(39.4)
A 39 (59.1) 41 (62.1) 80 (60.6)

HAFEE] [M ( Py, Pys) , K]
FLT3%%% (n, %)

547 (205, 1216.8)

320 (181, 701) 366 (184, 822)

BH 16 (24.2)

Bk 47 (71.2)

NA 3(4.6)
IDH1 R132 (n, %)

PR 7 (10.6)

FFH: 59 (89.4)

NA 0(0.0)

22 (333) 38 (28.8)
43 (65.2) 90 (68.2)
1(15) 4(3.0)
6 (9.1) 13 (9.8)
59 (89.4) 118 (89.4)
1(15) 1(0.8)
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Figure 1. Heatmap of differential genes expression
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Figure 2. Risk scoring analysis of characteristic genes
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A, e XU ZE A R AR XU 45 A A7 8 1 KL
B: b 23l R 3.25[95%C1 (1.71,6.19) , P < 0.001]
1339 [95%C1 (2.12, 5.43) , P < 0.001], 4%
5= HEHRE AML BE SR B EHE, W
AR IR AR AT 20 2000, e BB B AR

H (n=77) FMEEH (n=55) , FEHEXEIE
PR R AR AR 2 AR 21 B85 43 o e AU 2H AR
U2, A&l 4-A FIFE 4-B fios, AEAE TR,
TEAR R R AR, e URS: 4 A SR A A2 1) [
BB TR 4 (P < 0.001) &

F2 BLEMEZTECoxEFFHER

Table 2. Results of univariate and multivariate Cox regression analysis

. RS Cox [0 4347 75 Cox [ /347
7 415
HR 95%CI PE HR 95%CI PE

WIZEE

RASHIS BHM: vs. BATE 313 (0.73, 13.38)  0.124

A B35 15 2 AU 205 X vs. AERIRUS: 123 (048, 3.20) 0.665

AR =60% vs. <60% 252 (132, 481) 0.005 3.04 (155, 596)  0.001

FLT3%7% P vs. BAME 0.73 (034, 1.55) 0.408

TE5) Lk vs. B 1.14  (0.60, 2.16) 0.689

IDHI R132 FAYE vs. B 132 (047, 3.71) 0.604

IDHI R140 BHM: vs. BATE 1.80  (0.75, 4.30) 0.189

IDH1 R172 BRI vs. BATE 0.78  (0.11, 5.68) 0.802

NPMc FAYE vs. B 122 (062, 241) 0.572

el R vs. AU 292 (155, 549) 0.001 347  (1.80, 6.70) <0.001
M4

RASHLTE PR vs. BATE 031  (0.07, 1.32) 0.113

20 A% 2 KUR: 2 5] R vs. AERRUS: 159 (0.83, 3.05) 0.165

AR =60% vs. <603 3.01  (1.61, 5.63) 0.001 358  (1.88, 6.81) <0.001

FLT3%84% FAYE vs. B 244  (1.29, 461) 0.006 237 (124, 454)  0.009

P51 LAk vs. B 090 (049, 1.66) 0.746

IDH1 R132 BRI vs. BATE 047  (0.14, 1.52) 0.204

IDH1 R140 FAYE vs. B 0.73  (0.22, 238) 0.596

IDHI R172 BHM: vs. BATE 0.56  (0.08, 4.08) 0.567

NPMe BRI vs. BATE 124 (061, 2.53) 0.551

AU ) TR AU vs. IR 316  (1.67, 598) <0.001 325 (171, 6.19) <0.001
s

RASIHTH FAME vs. BATE 0.69 (025, 1.91) 0.479

N EAL 2 AU 28 501 K vs. JERIXURS: 163 (095, 277)  0.074

AR =60% vs. <60% 271 (174, 424) <0.001 246 (157, 3.85) <0.001

FLT3 %48 FAME vs. BATE 134 (083, 2.15) 0.229

PR L vs. B 1.04 (067, 1.61) 0.864

IDHI R132 BHM: vs. BATE 0.77  (0.34, 1.78) 0.546

IDH1 R140 FAME vs. BATE 123 (061, 2.48) 0.556

IDHI R172 FAYE vs. B 0.66  (0.09, 4.73) 0.676

NPMc BHM: vs. BATE 121 (0.74, 1.98) 0.443

AU 25531 T AU vs. IR XU 3.64 (228, 581) <0.001 339 (212, 543) <0.001
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