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T HEAE A IR DR A S s A miRNA f£ AML 4
T IR b Ak 2 e e HE RS S

W NG IR R R R R, B

('BAEARFWENER P OEZEE 48N 350001,
REEMKFEFHARE TAEFRARZ SN 350004)

WE HBH® 5B REEE M (BMSCs ) SRR B M A i IME R AZ IR (miRNA ) 76 2 PEBE 2R 1% ( AML) £ 35 B 6 B IH )R
T S R R AML B E TS 050 . FiE 128, R 3 ) AML 35 3 40 fil eI - 1 I VR, R R A R
BBE LI R h AN AT S8 5 , #E AT miRNA P40 47 22 S 3R miRNA, R)5 4422 23R8 miRNA 55 ¢ AML ZH ik
ANEESE FIEIRAMBA miRNA 2551 ( GSE64029) BUAZ 46 , HERS: AML 40 o i Y 1) /b b4 22 5 % ik miRNA ( DE-miRNA) |, i % H
BMSCs JeiE 4Nk DE-miRNA . $% , 3&F TCGA %12 A Cox [B1J9 A Lasso [81 )543 #7 i 1% H % % miRNA ¥y # AML 5
DRSS A 8 - R A w7 250 DX A1 PR 2L 0 v RS 241, B TE T (L B I R AH St o e, OO 8 miRNA 9 1 36 R, X S 556 ()
HEFTI A OCHE M A DL B G miRNA SEUIL PR J R M 0T . SR SR SN AR SN W2 T TR HLA5 M 58 8, hL
1224 30 ~ 150 nm, %3k CD63 ALIX 1 TSG101 £ 1, miRNA P45 R EIR , 5 RALE AH Lk, AML 35556 L3 sh il A rh
177F 103 4~ DE-miRNA | 5 GSE64029 %38 4 52 4 J5 5 %% 11 83 4~ BMSCs K ¥ (1) DE-miRNA, M\ 83 4~ DE-miRNA Hifj & T
miR-25-3p .miR-532-5p .miR-194-5p .miR-10a-5p FI miR-20a-5p % 5 Mt miRNA HEy TSR KM AR 424007 o (R XU 21
B EAETEIBGE R 4 (P <0.05) , I 25/ B4R 7E 1.2 .3 4FFf T Y ROC £k T 1E BUK YK Jy 0. 80/0. 74 0. 80/0. 78
0.79/0. 64, 5 AML B3 B Fl5 402 AFEI LI FAB 3R 56 (P <0.05) . KEGG i % & SE 45 R W], 3 miRNA 0 5L R 5
JH9R LI DL B Al /N iR 465 9 i 1 5 3 9 8 D0 AH O, AH G M 430 A7 B /R 3% miRNA 588 FE ] HIFIA [ CREBI \PIK3CA |
IGFIR PIK3RI1 .TIAM1 .CRK FI PTEN Z: 323K 1E R RTREEA M (P <0.05) o 518 AML Hi3% BMSCs #pM A& miRNA 177E
2% 53k, Hi miR-25-3p ,miR-532-5p .miR-194-5p .miR-10a-5p 1 miR-20a-5p £ 5 MEE 5k miRNA A4 ity XU 7 5 A5 B34 W3k
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YER™' . B 8% 3L T 40 L ( bone marrow stromal cells,
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5 AML 4 fla) £ 2815 5, 52 ma AML (143 Jig fia
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®1 BERKER

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*, CDI117 ", Not available None

CyMPO* , CD64*

CD34*, HLA-DR* , CD38*, CD4*,
3 F/26 M5  26.58 28.0 68.5 CDI3*,CDI5S*, CD33*, CDII7*,

CD64* , CyMPO *

KIT gene mutation

47, XX, +22[8]
CBFB :: MYHII fu-

/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.

4)) , B F A8 26 ~ 63 (44.67 £18.53) % fitFH 4
%28 ~59 (41.00 +15.72), WAL TEAER (P =
0.809) KA ( P = 1.000) J5 1 2 5+ ¥ 48 i &
o AML 22 B AML(HE SR 2lphi 2 i 5
L) Y7 HR R (2023 4R HBIFERIRIA
7 HI R IR RER . ASOE ST s BE B e s B 2s
HAHL (B3 :2018KY063 ) , H. FIAFRA Y345 2
1388 Mo m R ) &L O B A IR .
1.2 BU8EEE OB DB L0 W b SR SN I AR AR
AR ZE T AV AR SRR B A A R 2 w0y, 2R A
miRNA Il 745048 (R SmallRNA 77 ) o AEEP ik
224 B YE E ( gene expression omnibus, GEO) [
GSE64029 $#a£E 3K 2 7% B AML W2 & (E
AR LR A M I ) B R AML 4 A
ShE B IR R BRI miRNA ik, MR
E FE R 20 3%t £] (the cancer genome atlas, TCGA)
HRIR 145 5] AML 3 (IE 20k L 0ks 40 i H i
) FR A miRNA A %A PRAE S
1.3 HRFAE
1.3.1 ok b Bomieit s 3 &0 R E Ao 7
BEREREFRIARIG , GALR B B R8T, 7
RIHERR IR P, SR 05 6T B EQ % 00 B 22 Tl 400 i A 2
@, G AEHE A ALY (MPO) (BETR AS-D Z5 153 i it
(AS-DCE) i B FR &5 K S L (PAS) | o- i 2 2% 7 it
it ( o-NAE) S g Ak (NaF ) i 5250 . G685 1R
FTERWE T MEIFRERG, 455 A 55
oA G AR e B E AML B 708l
1.3.2 F# LFmobibtkey 5 B b il
EDTA B #6876 4 CZ4FF 3 000 r/min B[
5 min, H_F W, T 6 200 r/min 2.0 30 min 2%
ERANBERE -, SRR B8 VWO 0. 22 m 1 38 K
LU, RAFT —80 C o AN AR B2l AL 150 &
(A ElEFH AR ARAA, 5.

URS2141) $& O 2l B 58 FIE WM A, 220 3R
W@ FEdE RO E T UK AR, B0k
AR B3 @ 78 W A Exosome Concentra-
tion Solution, WHEIRE G 4 Cik ;@ 7E 4 C &4
TOGEE.LIREY N4 °C),12 400 t/min 2.0 30
min, 3¢ PSR, IS AR UTIE B A A A ; @ FIJC I PBS
FRAHMLA, 12 400 r/min #.0 2 min, 13 2] iR
REAMBA R ; B A4 B i 31 Exosome Puri-
fication Filter Zlifk#E 2,6 200 r/min B.0> 10 min,
JEFR VAR B 4t 1k 1% S 0 A4 B W T PR A7 T - 80 °C,
R A3 SN A A B R , 38 420 75 55 L S 3 ( transmis-
sion electron microscope, TEM ) MLEL 3B ) AN IMA T
B, 9ROk BR 5 43 $ 3 AR ( nanoparticle tracking a-
nalysis, NTA) ¥ S i 4ki 4% , 75 ] Western blot
LRGN WA AR A5 W) ALIX CD63 Al TSG101 3
ik,

1.3.3 BMSCs % /%% DE-miRNA %55 i& 155,
AR AT R 6 S DESeq2 (X0 & 1 i ik h s ik 14
(1) SmallRNA i J° £ 47 22 5 4347, 745 3] DE-miRNA,,
Izl 7 A BRI EE . SRS, X GSE64029 %4k
AT 193] AML JEU AR MRS F7 EISWANA
oA Rk I /MR miRNA, T SmallRNA
I A% DE-miRNA 437 1 BMSCs Fl AML #fiJfd >k
U, R T HE— 20 0 ik Y BMSCs S 8 i) 41 W K DE-
miRNA | 3# i 23 7 GSE64029 %5 B4 AML 41 il R
3 UARY miRNA (BIVZE 12800808 4 rb R A 00 3] 2% 3k 1Y
miRNA) 5AWF5E %5 1Y DE-miRNA #4758 547
Hr, ik Y BMSCs 2 i 1) miRNA . DE-miRNA 14
VebRiE i B 2 LS 5 ( Benjamini-Hochberg 77
%) P, <0.05 Hllog, (fold change) | > 1,

1.3.4 FUs ReBABMES BiE 4 1 Pjikd B
P JRAERTFE AR RL R TCGA Xdl 4 AML f85%
(1) miRNA FRIKGELL T = 3 (1 BUBIREAL 53 I 2R e F
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I | 0 9 ALl PR AR R A 20 1) 22 e P .
YIGREE b, i ] survival A H#EAT BRI Cox 81145y
Mt , 0 108t 5 A A7 I 18] S22 AH 5C A DE-miRNA (P <
0.05) , JfFexhl ARk E &R . BiS , {8 glmnet 43
A7 T o /0N 4t X7 W 4 Ak £ 55 15 (least absolute
shrinkage and selection operator, LASSO) fll £ [K &
Cox [0 J5 43 B 2K 1 22 15 126 miRNA Ff- 4 57 15 KRS
BB AR LA R 24 23 KU A5 73 KUK 0 = X
coef (fEE miRNA) x (f&i% miRNA) FTikE .
TEMNZRAE AR 4 XU 15 23 1Y TR A2 (1. 154)
1 TCGA BREERY AML i85 73 S v XU 2H A X
G20 o ARAERHRLR o3, R AR AR e A X A = i A
Wi2H 75 ), AR KRS 20 70 i, A survival 42 il
Kaplan-Meier (KM) A= £7 1 28 , 7351 Fe AR ARXUR: 20
TEN A A Z 8] (9 A A7 22 53¢ , R Log-rank 1
PEATRIER o O T PPA EE T miRNA XU A5 2
T GE Sy, (] imeROC 433647 1.2.3 1210 #H
T AE %5 fiE #li 28 ( receiver operating characteristic
curve, ROC) 734, 3f 22l ROC fthzk, it Bl & T
A2 (area under curve, AUC) . #RJ5, ELE TG XL
WAL 5 AML Il RARHE 22 [A] A B 5%
1.3.5  Flfgik miRNA B8RP K A W45 8.2
4381 K i TargetScan ( https ;//www. targetscan. org/
vert_72/) 11 miRDB ( http : //www. mirdb. org/mirdb/
index. html) J§-> 804 22 43 1) 700 i 26 miRNA (1§12
FEH IR il = UK DL R 1000 45 SR 1) 8 &4 Ol
FII ] clusterProfiler 4, % {5 % miRNA [ # 5 [H £ 17
TR B R 5 R P 2H T B4 5 (Kyoto encyclopedia
of genes and genomes, KEGG) & £E/047 , i ik 45 14-1%
BN P, <0.05, i€ 7E KEGG th HA B35 5 4R K

D

WP, SR )5, 78 STRING ( hitps://cn. string — db.
org/) 73 M 3K N 1) 8 (1 S AR, R Cytoscape
BAF(v3.7. 1) [ cytoHubba 1 {35 8 15t HLAF: R 45
PEAT R N AT 2 o O 1 B PR OGBS BE X mT £
JE R HEPE T ANIR] A DU AR 34 0t e O 4R , 221 5
R, A e miRNA 55 S BRI R DX O AR ELAE
227 miRNA-mRNA SCHE [ 2% [&] o DU RR S 3% 23 53]
Betweenness , Degree . Radiality J; Edge Percolated
Component (EPC) , M5 3% 44732 17 I fi th iy 30 4>
REIENPATACEE o feJm , (] Pearson AHSCIEPEAL
ek miRNA 15 #0  Fe ih i Z AN G 2R, 22 IR
K.

1.4 Sit2E AL MEIE Y H R
(4.3.0) F1 SPSS 25. 0 Geit-4xForbr ez il . R
X KR s Fisher ff YIMEAR 1 00 43 28 BRI T 22 57
FOEE, M AF 5 IS0 A B L Kl 54T Pearson AHG
Peortr. P <0.05 AZERATIE L.

2 HR

2.1 BEBREARARESFERARLFZRE

B BERR B KA @5, BT ] LU
2R AR, 240 A2 o R, e (0 i 4R 25, T DL
1 ~2 AR B, I+ R, AT A
ARG R UL SIS 20 M 5 S R AR, A%
TESE A BUI, B w1 3 B, e o AR X 2 (A
1A) o At r R a5 R o, MPO 55 B, JB0RL 40
/N REE A (B 1B) , AS-DCE FPE(E] 1C) , PAS
PP (P ID) , o-NAE FHPE (& 1E) , 7EJIIA NaF J5
e A (& 1F) o MR S A il ae g
ERBERTIIINT (F 1) 2RI E X 3 Bl EH S

E F

E1 BERFRABLFEELER x1000
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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PEAAZANM e (MS ) o 3 5] £ 1O 11 10099 240
FCBIEIRT 90% |, KR FE/R T e BARR LI U U
R

2.2 BHEELERPINMEOEE TEM UL
B3 P MBS IR AR EIR A HIE S 5E
B (&1 2A) s NTA KBNS A ARE i B4 2 30 ~ 150
nm( [ 2B) ; i H] Western blot 77 3%, 7 /M A
HANIMAFR G 1 ALIX ,CD63 il TSG101 (& 2C) .
DA R AR R B B s SR BT A A AR
2.3 % AML BEFH LiF iR+ BMSCs SkiRH)
DE-miRNA  SmallRNA il 5 tf 65 7 1 204 4 4h
WAk miRNA ZR 3, 78 AML (8% B8 135 A 41
WA LAY miRNA A7 59 4, R miRNA £ 44
(B 3AB) o #E—2 5 GSE64029 Hfls 4k (JR AR
AML 4IRS0 5 I5 3 M i miRNA U7 ) 22
#5155 83 4~ BMSCs K i) DE-miRNA ([ 3C) ,
2.4 EF AML £3# BMSCs 3k & () DE-miRNA
B R ERBE S FHEN RO Hres
i, YIZREE R r Y 8 R AR il A 22 57
R AR (FR 2) 48R i T 5 2L 1S KU AR
TR ST . AEIZREE TPl i BN R Cox [ 73
#] 9 5 AML FiJ5 4156 BMSCs 3£ ) DE-miRNA
(P<0.05) (Kl 4A) ., #t4T LASSO [RIE 534 A 2 4

F2 IGEFMNIKERN AML BFHIFREFEXR [n (%) ]
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 0.6550
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.

A B 1.5E+6
1.2E+6
3 1.0E+6
g
& 75E+s
=
=
& 5.0E+5
2.5E+5
0E+0
1 10 100 1000 10000
Diameter (nm)
C AML1 AML2 AML3 Donorl Donor2 Donor3 ku
2 ShBEE T
& MBMEREELE R ALIX 97
Fig.2 Identification results of exosomes
A: TEM observation of exosome morphology ( bar =100 nm) ;
60

B: Exosome particle size map detected by NAT method; C: Electro-
phoretic map of exosome ALIX, CD63, and TSG101 protein expres-

sion.

CD63

TSG101 46
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AML vs Donor
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o
o
(5]
N
5.0
5
=
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=
<
g 25
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S
—
0
-10 -5 0 5 10
Log, (Fold Change)
C GSE64029
DE-miRNA
1541 83 20
(93.7%) (5.1%) (1.2%)

Type
Donor
AML

3 AML 2ES5EFRMHESE LFRIMNLE miRNA 2 RREFR

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.

% Cox [ M7, I 3R 9 A5 15 #H 56 1) DE-
miRNA Hif5 5] 5 M ik miRNA 44 8 AF A7 1 5
RI(E 4B.C) o KA TR AN

KB4 =0.417 7 x (miR-532-5p) F2ik & +
0.381 4 x (miR-194-3p) F2i5H +0.299 8 x ( miR-
20a-5p) FEiktE +0.074 3 x (miR-10a-5p) Fik &g -
0.529 2 x (miR-25-5p) F ik

KM A= 77 1 28 57 i AU 4 1) A A7 AR IR
K2l (P <0.05) (€ 4D E) . ROC 43#fr4h iR,
FEVIZRAE R v, T A58 20 S I 2 4 i 4
1.2 3 48 AR AUC 4351 0. 80.,0. 80.0.79;
0.74 0.78 0. 64 (& 4F .G) , F W% BRI} AML &
AL RS HA B A EAL g
2.5 WRREERS AML £:5 G R EFERHE X
MM 5 XA E, (RS 4L P S R A&

W% (25.7% vs 1.3% ,P <0.05) AEH/INT 60 2 1)
BEHELZ(67.1% vs 42.7% ,P <0.05) L K AEMR X,
Sl AT LR B B 2 AML P R 2 R R
(FAB-M2,35.7% vs 14.7% ,P <0.05) , & K& 41
APk SR T 1M (FAB-MS ) (85 LU B e T
TR R 2 (20. 0% vs 2.9% ,P <0.05), U3 3,
IR S, TS KBS AR A BB A8 A AKX 4y
AML fBE I RFFAE o AR XUBS: 20 £ 3 5 40 1] F S 0
DU HRE : 42 5% B3 Lo 4] FAB-M2 3 %4 [ 3] | R &F
T A0 M 38 12 i L B . A EEZ R, e KU
Y1578 M5 W ALK H R A oe . X —45 %48
7R T BMSCs 2 JE 4N i & miRNA i J5 45176 5 AML
AR AL R LA K FAB Zp R Z Al G, WL
%3,
2.6 {xi% miRNA fEBEREREE DT RIAE
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Fig.4 Prognostic risk modeling and validation E
Z20.6
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 A 0.4
for the TCGA training set (D), test set (E); F - G; TCGA training set (F), test set 0.2 _Qgg i:él’t‘:: g::g
(G) ROC plots for 1, 2, and 3 years for this model. 0 AUy 07

*3 FERRERES AML 2EIGKFEHXER [2(%)]
Tab.3 Relationship between prognostic models

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

Low Risk High Risk

Characters P value
(n=70) (n=75)

Gender 0.581 1
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;
M5. acute monocytic leukemia; M6: erythroleukemia; M7: acute

megakaryoblastic leukemia.

0 02 04 0.6 0.8 1.0
1-Specificity

PI2& 34 A B T DRSS A 8 ) i S AR S
J&, e ERE S AE miRNA ) #E L D] i — 20 2 #r o
1E TargetScan il RDB %4 22 o X 18 miRNA L[5
O T 692 S AEEE (K SA) o KEGG 54 g /R i
LD B 25w SRR 2 TP ERREAE G 1O T8 %, 191 40 e 3L
e LS AR/ N R 55, 4 s X SE L I T RE S
TR R A R B UIA OGN A 2 #E (18 5B) o it
— 7 STRING $0df R AR BGEIL N I EAE K &R,
SR )5 A ] Cytohubba #fi {4 £ 47 5 5 [0 25 455 e #) i
e, B4 FOAS [F] 35 AR AR 1T 30 114 G i PR O B S
B LRGT 16 D OCHEEEE (I 5C) , $ e ik miR-
NA 55 Hf 7Y G B BE DY OG22 A Cytoscape, 22
Tl SCHE Y miRNA-mRNA J4% 2% (1€ 5D) o

jd 1t Cytoscape #4 &1 miRNA-mRNA 455 X 4%
78,5 > AML AH G B4 %8 miRNA 38 5o #8 ) 3 428
KHF T B A% O B A T miRNA-mRNA
PP 2% o 3K — R 2% g fg 7 AML & A K S 531
PLRISRAE TR, I T & BET miRNA $E gy
REHETR YT RIS SR A TR
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A RDB
B
Targestscan
2436 692 452
(68.0%) (19.3%) (12.6%)
C
D

ES5 BEENBEREESTRIEEMNE
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.

2.7 f{&iX miRNA 5HELERRZEZEMNEXME

X HE A miRNA-mRNA 845 R 45 047 AH S 20 A
LR WoR , miR-20a-5p [93%35 5 HELIL A NPM1 &
EAH G, 5 HIFIA, TIAMI F CRK £ i #H % (&
6A) s miR-532-5p (%35 5 HHAL N PTEN & 7Af
K (18 6B) smiR-10a-5p (YA -5 HHIER PIK3CA
PTEN }x CREBI £ it (18 6C) ; miR-194-5p ¥

KEGG
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GeneRatio

PR HHALER CRK B5AHE, 5 IGFIR B IFEAG
(E 6D); miR-25-3p [ ik 5 H L SL [ PIK3RI |
PTEN J% PIK3CA S IEAH:(E 6E)

Xk AR B, 5k miRNA W G 3l o 3 4%
AML HrSCEEHEIE R (U PTEN (HIFIA %) 2 541 i
WO AT RAE S AR E Y R TR R
WraT e S AML A4 SRS DA G o
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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, NPM1, 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
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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 lsolated 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
longer 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,
respectively. The prognostic model was significantly associated with risk stratification, patient age, and FAB classi-
fication (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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