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Tab.1 Patients’ clinical characteristics

Gender WBC Blast (% )
No. FAB . —————— Immunophenotype Cytogenetics Genetic abnormalities
/Age (x10°/L) PB BM
1 M/ 45 M5 2.85 24.0 57.5 Not available 46, XY[20] EVII gene mutation
CD34*, HLA-DR*, CD38 ", CD4 ",
2 M/ 63 M5 6.11 38.0 46.0 CD13*, CDI5*, CD33*, CDI17*, Not available None
CyMPO* , CD64 *
CD34* |, HLA-DR*, CD38*, CD4 * , KIT gene mutation
47, XX, +22[8]
3 F/26 M5 26.58 28.0 68.5 CD13*, CDI5*, CD33*, CDI17 7, CBFB:: MYHII fu-

CDh64 *, CyMPO *

/46, XX[10]

sion gene

FAB: French-American-British classification; M5 acute monocytic leukemia; PB: peripheral blood; BM: bone marrow; WBC: white blood cell counts.
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GSE64029 %82 4K 2 ok B AML HJi2 84 (3F
APE LKL A M I ) A RN AML 4 A
SRR SR EIE RN MA miRNA k38,
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Freziil 7 LB F IR E . SRS, X GSE64029 %4l
BEFEAT T HT 153 AML QA0 1 37 B s i
HORAS 2 3k it A AR AR miRNA 1 T SmallRNA
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Fig.1 Bone marrow smear and cytochemical staining results x1 000
A Wright's stain; B: POX stain; C: AS-DCE stain; D: PAS stain; E: a-NAE stain; F: a-NAE stain + NaF.
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2.3 %% AML 2& 88 L&+ BMSCs KiER
DE-miRNA  SmallRNA Il FE fP 4187 7 1 204 44k
WA miRNA ik, 76 AML J8% B 6 1 7 W o
WA B miRNA 4 59 4>, F#H) miRNA 45 44
N(E3A B), it —2 5 GSE64029 %dis 4 (AL
AML 4R 405 3% b 5 W /0 i i miRNA ) 58
#5155 83 4~ BMSCs 3 /1) DE-miRNA ([ 3C) .
2.4 EHTF AML &3 BMSCs 3k & iy DE-miRNA
M R RB M@ L HITEN Rk o ss
B YNGR A b i 58 I R 43 A 22 57
TGt (3R 2) 32 ] F T 5 2L il Ja KU
RIR N . FEYIZREEaE T PR Z Cox [BIIH 43 H775
]9 4~ AML 5 Hi5% BMSCs 3B (1) DE-miRNA
(P<0.05) (Kl 4A) . #F47 LASSO [m])5 4 #r Fil Z [H

F2 IGEMMRER AML BEBIGKFEXR (2 (%) ]
Tab.2 Relationship between clinical characteristics

of AML patients in the training and test sets [n (% ) |

Training set

Test set

Characters P value
(n=102) (n=43)

Gender 0.295 4
Female 50 (49.0) 17 (39.5)
Male 52 (51.0) 26 (60.5)

Age (year) 0.375 4
=60 44 (43.1) 22 (51.2)
<60 58 (56.9) 21 (48.8)

Cytogenetics risk category 0.780 8
Favorable 12 (11.8) 7 (16.3)
Intermediate 65 (63.7) 27 (62.8)
Poor 23 (22.5) 9 (20.9)

FAB 0.655 0
MO 10 (9.8) 3(7.0)
M1 26 (25.5) 9 (20.9)
M2 27 (26.5) 9 (20.9)
M4 26 (25.5) 13 (30.2)
M5 11 (10.8) 6 (14.0)
M6 1(1.0) 1(2.3)
M7 1(1.0) 2 (4.7)

MO: AML with minimal differentiation; M1; AML without matura-
tion; M2, AML with maturation; M4 acute myelomonocytic leukemia;

M5 acute monocytic leukemia; M6 erythroleukemia; M7 is acute

megakaryoblastic leukemia.
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&) MBS EELE R ALIX 97
Fig.2 Identification results of exosomes
A: TEM observation of exosome morphology ( bar =100 nm) ;
B: Exosome particle size map detected by NAT method; C: Electro- CD63 60
phoretic map of exosome ALIX, CD63, and TSG101 protein expres-
sion. 46

TSG101
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Fig.3 Differential expression of exosomal miRNA in bone marrow supernatants of AML patients and healthy donors

A Volcano plot of exosomal differentially expressed miRNAs; B: Heat map of exosomal differentially expressed miRNAs; C: Venn diagram showing

the intersection between non-secreted miRNAs from AML cells in the GSE64029 dataset and the differentially expressed miRNAs ( DE-miRNAs) identified

in this study.

2 Cox [E1T43#7, A E 38 9 45 i )5 A1 9 19 DE-
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DL HRIE AR 52 0 L) FAB-M2 W78 L 43 | R 47
TS AR AL 2 0 I B s o AR ZT XU
Y 512780 M5 W RRBUH SRAH DG . X —45 5148
7~ T BMSCs SR JE AN A miRNA i J5 B 8 5 AML
RS AN AL A S FAB 43 2[RI AH G L
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Fig.4 Prognostic risk modeling and validation

A Forest plot of one-factor COX regression analysis; B: Cross-validation plot of
LASSO regression analysis; C: LASSO coefficient path plots; D — E: KM survival curves
for the TCGA training set (D), test set (E); F - G: TCGA training set (F), test set

(G) ROC plots for 1, 2, and 3 years for this model.

®3 WHEREEES AML BEIERFEHXR [2(%) ]
Tab.3 Relationship between prognostic models

and clinical characteristics of AML patients [ n(% ) |

Low risk High risk

Characters P value
(n=70) (n=175)

Gender 0.5811
Female 34 (48.6) 33 (44.0)
Male 36 (51.4) 42 (56.0)

Age (year) 0.003 1
=60 23 (32.9) 43 (57.3)
<60 47 (67.1) 32 (42.7)

Cytogenetic risk <0.000 1
Favorable 18 (25.7) 1(1.3)
Intermediate 39 (55.7) 53 (70.7)
Poor 12 (17.1) 20 (26.7)

FAB 0.000 8
MO 8 (11.4) 5(6.7)
M1 17 (24.3) 18 (24.0)
M2 25 (35.7) 11 (14.7)
M4 18 (25.7) 21 (28.0)
M5 2 (2.9) 15 (20.0)
M6 0(0) 2 (2.7)
M7 0 (0) 3(4.0)

MO: AML with minimal differentiation; M1: AML without matura-
tion; M2, AML with maturation; M4 acute myelomonocytic leukemia;
erythroleukemia; M7

M5. acute monocytic leukemia; M6 acute

megakaryoblastic leukemia.

Sensitivity
(=) (=)
[*) ee)

o
~

— AUC at I years 0.74
AUC at 2 years 0.78
— AUC at 3 years 0.64

0
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1-Specificity

e
)
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i LS A/ N 5, SR X SRR R T B S
FEhE KA R R OIAH R AR W et B2 (18 SB) o
— 1 STRING ¥4 R AR BCHEJL PR AR B AR R &%
SR J5 F J Cytohubba 4 14 3 47 5C B 9 25 455 B 1
e, B4 B[R] 532 AR AT AT 30 Ay ¢ i L R O B s
LR T 16 D OCHEE R (K 5C) , ¥R ik miR-
NA 55 =6k hiy 1 G R L R OG R § A Cytoscape , 4%
Tl OCHE ) miRNA-mRNA 47 % 2% (& 5D)

@t Cytoscape 14 i) miRNA-mRNA 3545 % 2%
75,5 4> AML AH G 14 3% miRNA 3 3 58 ] 4 45
K5 h A% O JE T miRNA-mRNA
PR 2%, X — M 48 o AML & AR R E 73§
PLEISRAE TR, I T R BE T miRNA $ 551
FEHEIRYT RS PRt TV TERE A
27 ZEmMRNAEHEHBERREZEHHEXHE
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ES BERNERESESTREEME
Fig.5 Pathway enrichment analysis and
regulatory network of target genes

A Venn diagram of target genes of four miRNAs
jointly predicted by TargetScan and RDB database;
B: KEGG pathway bubble diagram; Larger GeneRa-
tio indicates higher coverage of the pathway in the
candidate gene list; C: Venn diagram of four differ-
ent algorithms of Cytohubba for key genes screening;
D: Candidate miRNA and target gene key regulatory

network map.

XA miRNA-mRNA {842 X 28 251 7 AH G434
45 LR, miR-20a-5p (735 5N NPMT 5
WEAH S, 5 HIFIA, TIAMI ). CRK % i A 5 (A
6A) ; miR-532-5p 1435 5 ALK PTEN 5 4714
K (E 6B) ;miR-10a-5p 3Rk 5 HHIIL N PIK3CA |
PTEN % CREBI 147415 (& 6C) ; miR-194-5p {14
ik HHELK CRK 2 HAHXK, 5 IGFIR 2 IFAHK
([ 6D) ; miR-25-3p (1) ik 5 H 0 3L A PIK3RI |

KEGG
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0.02 0.04 0.06 0.08
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PTEN % PIK3CA S IEAR: (& 6E) .

X8 Kk B W, M5k miRNA 7] §E 38 i 8 %
AML HoCEE#FE R (4N PTEN (HIFIA %) 2 5 41 i
WaGE AT AR S S Y R e A R
Hrnl g AML &4 K RS IHI

W5 G AR S 3 T Be iy 58 KA , AMLITY
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Fig.6 Correlation analysis of candidate miRNA and target gene mRNA expression

A: Scatter plot of miR-20a-5p with HIFIA, NPMI, TIAMI and CRK gene expression; B: Scatter plot of miR-532-5p with PTEN gene expression;

C: Scatter plot of miR-10a-5p with PIK3CA, PTEN and CREBI gene expression; D Scatter plot of miR-194-5p with CRK, IGFIR gene expression scat-
ter plot; E: Scatter plot of miR-25-3p with PIK3RI, PTEN and PIK3CA gene expression.
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Differential expression and prognostic significance of exosomal

miRNA derived from bone marrow stromal cells in the bone

marrow supernatants of patients with AML

Dai Wei', Wang Xiaoting', Fu Wenjuan®, Li Qiushuang’, Zhou Tianhui’, Lu Mengyuan®, Huang Huifang'

(' Central Laboratory, Fujian Medical University Union Hospital, Fuzhou 350001 ;> Department of Medical

Laboratory, College of Medical Technology and Engineering, Fujian Medical University, Fuzhou

350004 )

Abstract Objective To investigate the aberrant alterations of microRNAs ( miRNAs) in exosomes derived from
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bone marrow stromal cells (BMSCs) in the bone marrow supernatants of patients with acute myeloid leukemia
(AML) and their impact on the prognosis of AML patients. Methods Bone marrow supernatant samples were col-
lected from three AML patients and three healthy donors. Exosomes were isolated using a commercial kit, identif-
ying the morphology and marker expression, and subjected to miRNA sequencing to determine differentially ex-
pressed miRNAs ( DE-miRNAs). The DE-miRNAs were then intersected with the exosomal miRNA expression pro-
files of primary AML cells ( GSE64029) to exclude AML cell - derived signals and to identify BMSC-derived DE-
miRNAs. Subsequently, candidate miRNAs were identified through Cox regression and Lasso regression analyses
based on data from The Cancer Genome Atlas (TCGA). A prognostic risk model for AML was constructed, and pa-
tients were stratified into high-risk and low-risk groups according to the median risk score. The prognostic value and
clinical relevance of the model were further validated. Finally, the target genes of the candidate miRNAs were pre-
dicted, followed by pathway enrichment analysis, construction of key regulatory networks, and correlation analysis
between the expression levels of key miRNAs and their corresponding target genes. Results Isolated exosomes ex-
hibited a typical cup-shaped morphology with intact structures with particle size of 30 —150 nm, and expressed exo-
somal markers CD63, ALIX, and TSG101. miRNA sequencing identified 103 DE-miRNAs in AML patients com-
pared with healthy donors; after intersection with the GSE64029 dataset, 83 BMSC-derived DE-miRNAs were re-
tained. Among these, five candidate miRNAs ( miR-25-3p, miR-532-5p, miR-194-5p, miR-10a-5p, and miR-
20a-5p) were used to construct the prognostic model. Kaplan-Meier survival analysis demonstrated significantly lon-
ger overall survival in the low-risk group compared with the high-risk group (P <0.05). The areas under the ROC
curve for the training/validation cohorts were 0. 80/0. 74, 0. 80/0. 78, and 0. 79/0. 64 at 1, 2, and 3 years, re-
spectively. The prognostic model was significantly associated with risk stratification, patient age, and FAB classifi-
cation (P <0.05). KEGG pathway enrichment revealed that target genes of the candidate miRNAs were closely
linked to cancer-related signaling pathways, including hepatocellular carcinoma, breast cancer, and non-small cell
lung cancer. Correlation analysis indicated that the candidate miRNAs were significantly associated with key genes
such as HIFIA, CREBI, PIK3CA, IGFIR, PIK3RI, TIAMI, CRK, and PTEN (P <0.05). Conclusion AML
patients exhibit distinct miRNA expression profiles in BMSC-derived exosomes. A five-miRNA signature ( miR-25-
3p, miR-532-5p, miR-194-5p, miR-10a-5p, and miR-20a-5p) demonstrates robust prognostic performance, sup-
porting its potential clinical utility in risk stratification and outcome prediction for AML.

Key words acute myeloid leukemia; prognosis; bone marrow supernatant; exosomes; microRNAs; bone marrow
stromal cells
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