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ABSTRACT Objective: To investigate the relationship between the expression of serum miR-203 and miR-217 and the efficacy and
prognosis of patients with acute myeloid leukemia. Methods: 101 patients with acute myeloid leukemia treated in our hospital from April
2010 to April 2014 were selected as the AML group. The AML group was further divided into the complete remission group and the
relapse group according to the treatment effect, and 101 healthy patients who underwent physical examination in our hospital during the
same period were selected as the healthy group. The expression levels of serum miR-203 and miR-217 in each group were detected by
fluorescence quantitative PCR, and the relationship between the expression levels of serum miR-203 and miR-217 and the
clinicopathological features of the patients was analyzed. Kakaplan-Meier method was used to analyze the survival of AML patients with
different serum miR-203 and miR-217 levels. Results: Compared with the healthy group, the serum miR-203 and miR-217 levels in the
AML group were significantly lower (P<0.05). Compared with the complete response group, the serum miR-203 and miR-217 levels in
the relapse group were significantly lower(P<0.05). Serum miR-203 levels were associated with leukocyte count in AML patients (P<0.05),
while serum miR-217 levels were associated with platelet count in AML patients(P<0.05). The 5-year survival rate of AML patients with
relatively high expression of serum miR-203 and miR-217 was higher than those with relatively low expression of serum miR-203 and
miR-217, respectively (Log Rank,;r,;=17.870, Log Rank,;z,-=28.926, all P=0.000). Conclusion: The expression levels of serum
miR-203 and miR-217 are closely related to AML. Detection of serum miR-203 and miR-217 expression levels might be helpful in
evaluating the efficacy and prognosis of AML patients.

Key words: miR-203; miR-217; Acute myeloid leukemia; Prognosis

Chinese Library Classification(CLC): R733.7 Document code: A

Article ID: 1673-6273(2022)09-1743-06
E=R RN IRk e s U ) DB I B BN i R N i )

RS

* g E BRPTA R T BT H (2012K16-06-02)
VRT3 (1983-) %, Wik, Bl FALKLIRAI , BF5ET7 - Wi RSB 5 12 W7, E-mail: yjy3497@163.com
ISR B 1:2021-10-06  $:732 F #1:2021-10-28)



. 1744

DEYES#HE biomed.cnjournalscom Progress in Modern Biomedicine Vol22 NO.9 MAY.2022

F I8 A0 & M #6 & H I f%  (acute myelogenous leukemia,
AML), Hort AML 2 — i BT PR 4 e 9 165 O 2R G 1 g, ot
FKEEWSNE M AT DA R R RS AT T4, JF A2
PUBMIGF A0, AR R FAT AML (2T FTR 7 3 E
Rkt R, HE AML B E LT 5 0958 4 S R 1l ik 5
60-70% , {HJ2& A 24 25%0) AML 8385 AT KW Tom A A2 0, i
— e AML BE TS 48 5 AML B AR Xt
AML B &R HLHIHA TR ATRSY . vy RNA(miRNA,miR ) & —
FhsmE RNA, KB 20~25 Mg, A S 5 A it 72,
AR I PRI S LA K BB A R Th 9 5 50 B 1 — 5 s
FERAE, T 4 B it R AR 100 5530 4 miRNA 1 3R357K A7
— BRI ELIHFTR KT X evyes 20 i 1 1 4 | 1= 28 45 4
AR RETER , E— e R ] LI S i1y 7 SR e,
Hor miR-203 76 SR AR T B 635 5 T, RERS 0] S
Jee RO A ML A B4 5 RS, R BIIEEEE AR A B0
miR-217 75 [ ses B e b ARG | IR R B s 2 R A
YEFH , B il R A i A B 98 A0 B () G BELFD AL RS O, AR5
A M3 miR-203 \miR-217 XK, BRI —H FKik
K5 AML BE I RBHERAE S U IR R .

I FR5 % ik

L1 —Rg&ER

MFRBEAE 2010 4F 4 F 25 2014 4F 4 J1 B[] B B2 I2 8T
1) AML 8 2% e B g A RIHE R BR ME Rl E 101 B4 AML
Mo GIADRIAE: (1) FBe R B AR AL 2R T2, £ &
AML (2 Wi (2) B B 512 Z 10 A R BUER 0T kg7
FIGARIETT ; (3) AFHARS RAFIT B4 RaE . HERRARIE: (1)
JF 0 B RIS E AR E IR IR A (2) A9 AML LA
AP A 5 (3) WG PRBERI IRV SRR 28 . o
AML 2 BB 65 i, 2ot 36 1, 4R i% 45-68 %, T34
(51.78+ 5.17) % . 1K i & 45 %0 (Body mass index, BMI)
19.1-22.9 kg/m?, F-#4 BMI }(20.58+ 1.29)kg/m?, S AT
L AMLIES A2 Wit ) [\ FREEY, 99 A0 101 4
AML B E A E 6 ) MO # 7 5] M1 %1 28 5] M2 #1 .9
M3 &I 21 {5] M4 %I 22 {5 M5 # .6 5] M6 54 2 5] M7 %I &%
R TAAL AML $HE= 2 WibaiE ™, 99 A0 101 5] AML
BFERAE 2 4 1(8;21)(q22;922.1) .3 fi] inv(16)(p13.1q22) .4 14
t (9;11)(p21.3;923.3).2 i t (6;9)(p23;q34.1).2 ff] inv (3)(q21.
3q26.2)F01 3 {7 1(1;22)(p13.3;q13.3), Ve HIFEFBESEA T 144G
1 101 R VR (AL, Frb I3 Pk 64 441, 2ok 37 1] AF %
43-67 % , FYFEH(51.01% 7.69)% . BMI 3y 18.2-22.1 kg/m?,
SE34BMI g (20.11+ 1.49)kg/m>, AML 20 Fil e 20 761 3] Lt
B SFHAERS A BMIL L R ST 5, A ] HedE(P>0.
05) o FTA W AA KRBT G BA HIEAOT TR 24, 4K
BT BIF ST SRR S48 o R B A P 2 B £ W AL
1.2 i8I A&

M3 R AML B35 R T7 R AR BERER 5 4E A BIBYT -
RAE TR (DU 1| 55 S a2 A BRA F], F 24575 H10960189 , #1,
% :20 mg/ 37)20 mg-m?-d" JAY7 5 d, 4k A FR(IL AR RAEHIZ5HE
FRANE], EZ5HETF H37022380, #A%:10 mg/ 37 )10 mg-m?2-d!

1RIT 7d o HAy AML BE YR "3+ bRdEIRIT O £ TR
I7 W EFAER 9mg-m?-d' JAYT 3 d, P 100 mg-
m?-d" JBY7 7 d; BERLLE R S0 mg-m?-d! JRYT 3 d, AR A
100 mg-m?-d" 597 7d; SORFEETR 8 mg-m?-d' G573 d, fi]
W 100 mg-m2-d” Y497 7d .
1.3 SR RARE

RIERIT R AML B3t — 205 e B AR k
. AML SERZEMEARE™ . (1) I 20 M 032 i PERE AR 2%
SEE R ARAETE 2 ; (2) PR g i ga XH{EAE 1.5% 10°L
Fe b5 (3) 1 4RI S8 7 G 1 LS 200 0 5 (4) B 8624 v i) JiR
YR RIAAE LL 5 <5%, L NARAN B A% ANM IE % . AML & & ARiE,
(1) B E e 58 2 5 A1) 23 AR 21 ) s A 5 (2) 8
FEBE Y T IR A L) >5.0%; (3) BB BE AN I 3T
H MR , LA b = I0h 756 — S RIAT )2 S AML &k o
1.4 If1i& miR-203 . miR-217 &M E M A . EEHEF
CD34 RS

T AML BE ST SRR R R B R AR 2 IE ## . 3 mL,
B0D2E4E 10 m, 5000 v/min B0 10 min J5 B _E i, R 9%
Y72 5 PCR #1138 miR-203 .miR-217 [ %1k /KF. cDNA
A RGR £ mirVana miRNA 43 BHRF & 35002 e E 2R 80 C
IRBHAA RARIASE . /B 4k i 7% A9 miRNA, #l 5 20 wL
P cDNA 3% 5% 2 B A 2 43 4 37°C (98°C 2544 T /i 2 h,
5 min, H#" miRNA RT- 2% b (38 5% s 514 2648 K 5351
2 uL.5 pL.2 pL 11 Lo il 20pL ) gRT-PCR SRR & , i
FH O\ 2 [ 98 BR QR B B2 A BR 2 & 0 3K 9 3500 & 43 )
95°C .60°C 444 T 2 T4 AT i SRAR T cDNA, BB B 435l
$p4k 30s.45s, Horhk 5x PCR Z2mifi .Q5 DNA B4/ . PCR
IR R R 12 WL 5 pL 1 pL. 1 pL 1 pL, A7 40
AMEFR, miR-203 1E 654 : 5"-TGCGCTAACAGTCTACAGC-
CA-3', RIa1814):5-CCAGGTACTGGTCAGTATT-3', miR-217
EME ;5 -TGCGTTGAGAACTGAAAACTGCAT-3', % [15]
¥ :5-CCAGTGCAGAAGGTGTATT-3', L) U6 K[ k53
, U6 IE 1154 : 5-CGCTTCGGCAGCACATATAC-3', % [
214 :5-AAATATGGAACGCTTCACGA-3', miR-203 .miR-217
FH 2 C AT AT iR & . UL AML 4 Il 7 miR-203
miR-217 3% 35 /K S ¥ E 16 S #H B (4 20 A AR 3%, b i i
miR-203 357K T2 1025 HAHRXT & 25k, M5 miR-203 =ik
IR <10.25 JAHXHRFR K LT miR-217 FRKEKFE= 9.76
FAXTERZRIA, MG miR-217 F2A7K T <9.76 HARMME L, H
YA REEL 1t/ NSRS B T A0 Y B 46 P 95 [ DL o 2 I /R
REFA PR ) AR =B AM756 140 jE H 2520 B A0PE il 2 43
i, 213 AR BE R A B1AE 7= 1) UT1500 4 H shiA ks #
G RE o SR FAAZA BRI 1 JER 28 A8 A ARG IR & (L
FKE2EIR LS AR BRAA T, 525 : DA1009 ) A6 2% {1 R 7R
M 1SR g4 R AN A BT (G2 E BB R B A
FRZSH], 5 Attune NXT )Rl CD34 HiJR A 1H 0L,
1.5 BEis

MR B R A LA 112 2 R TE AR 4 55 kA 7
R E A , BV IR 1 2 2019 4 10 A 17 H, B E e RV
[ BE T ZE AR U , LU FERYT G B 22 R 3 P T sl Bl s 45
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Hs BTk FE A SPSS20.0 Kt FRifEfE it 2.1 AML AS5RRAME miR-203 . miR-217 FRiAKF LB
B FRIR T PR tR g . B E 2 L (%) VE IR Y 3% AHAL T , AML 41 (1 Il 37 miR-203 \miR-217 3K
B, S0t o2 K, 2271 Kaplan-Meier £k 0t 2L f7mbie],  ~FRLR AR, 227 A S B (P<0.05), HEILE 1.
P<0.05 FR BB G IT¥ 225

%1 AML A5 EHEME miR-203 miR-217 FxKELLE (2t 5)
Table 1 Comparison of serum miR-203and miR-217 expression levels between AML group and healthy group(x+ s)

Groups n miR-203 miR-217
Healthy group 101 26.73% 8.62 18.92+ 6.10
AML group 101 10.25+ 2.85 9.76% 2.71
t 18.239 13.785
P 0.000 0.000

22 TEEMBEELAME miR-203miR-217 RiAKFLLE  BUIMHE miR-203 \miR-217 KX/KF-H B R HAR(P<0.05). PRI
101 f] AML 82547 40 BGIT IR R i (e 2% K 2.
fiR2l ), 61 GlGIT IR I A (SR ). MIBCT 58, 2 k4

®2 TEEMASEREAME miR-203 miR-217 FiKKFLLE (2 5)

Table 2 Comparison of serum miR-203 and miR-217 expression levels between complete response group and relapse group(xt s )

Groups n miR-203 miR-217
Complete response group 41 15.28+ 4.93 13.79+ 4.45
Relapse group 60 6.81+ 1.89 7.00% 1.95
t 12.088 10.456
P 0.000 0.000

2.3 AML & MiE miR-203.miR-217 FIXKFEEIGKFES  Fh< 10x 1070 §EH ML miR-203 FE/KFH &5 F A 40

TERE RS P14k >10% 10%L 983 (P<0.05)., IfilE miR-217 Fik/KF5 5
I3 miR-203 \miR-217 FKKF- 5 M AR ML E T F /MO TEOEC, IE /MRS 50% 1070 /8 G

WP CEBEIR R AU ) BRI AR 1 RAR S (CD34 3% miR-217 A K F B AR il /MR T8k >50% 1071 11 /%

iK1E UL (FAB 4y BURN i 4% R B TEA 6% (P>0.05), IM%E  (P<0.05), M. 3.

miR-203 5K ¥ 5B H [ AT EOH S, IF B A 405t

% 3 AML £ [1iE miR-203 . miR-217 FikKF S IEHRFEBIERN X EZDHT

Table 3 Analysis of the relationship between serum miR-203 and miR-217 expression levels and clinicopathological features of AML patients

Clinical characteristic miR-203 miR-217

parameters " xt s t/F P Xt s t/F P
Gender
Male 65 10.12+ 3.24 0.558 0.578 9.84% 3.17 0.359 0.720
Female 36 10.48+ 2.91 9.62% 2.67

Age(year)
<55 72 9.89% 3.19 1.802 0.075 9.58+ 3.09 0.944 0.348
>55 29 11.14% 3.10 10.21+ 2.84

White blood cell count(*x 10°%L)
<10 53 11.26% 3.63 3.375 0.001 10.19+ 3.29 1.528 0.130

>10 48 9.13+ 2.54 9.29+ 2.58
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Hemoglobin concentration( % )

< 80 51 10.73+ 3.46
>80 50 9.76x 2.71
Platelet count( x 10°/L)
<50 45 10.37+ 3.35
>50 56 10.15+ 2.82
Bone marrow primitive cell ratio
(%)
<50 54 10.45+ 3.37
>50 47 10.02+ 2.78
Nucleolar phosphoprotein 1
Mutant type 42 10.87+ 3.51
Wild type 59 9.81+ 2.72
CD34
Positive 55 9.79+ 3.16
Negative 46 10.80% 3.00
FAB classifications
MO 6 9.87+ 1.94
Ml 7 10.07+ 1.80
M2 28 10.16x 1.99
M3 9 10.35+ 1.85
M4 21 10.27+ 2.01
MS 22 10.71% 1.91
M6 6 9.51+ 1.86
M7 2 9.78+ 1.75
Genetic factors
1(8;21)(q22;922.1) 2 9.82+ 1.75
inv(16)(p13.1q22) 3 10.09+ 1.98
t(9;11)(p21.3;g23.3) 4 9.93+ 1.77
(6,9 )(p23;q34.1) 2 9.56+ 1.87
inv(3)(q21.3¢26.2) 2 9.89+ 1.77
t(1;22)(p13.3;q13.3) 3 10.24+ 2.01

1.565

0.353

0.692

1.711

1.637

1.126

1.562

0.121 10.25+ 3.31 1.677 0.097

9.26% 2.57
4.093 0.000

0.725 8.45+ 2.73

10.81% 3.00

0.490 9.59+ 3.09 0.622 0.536

9.96x 2.77
10.23+ 3.30 1.365

0.090 0.175

9.43+ 2.62
0.105 9.42+ 3.04

1.270 0.207

10.17+ 2.82
0.263 8.97+ 1.76 1.577 0.118
9.23% 1.66
9.83+ 1.93
9.48+ 1.69
10.02+ 1.96
9.96x 1.78
9.85+ 1.93
9.06+ 1.62
0.186 9.77+ 1.73 1.268 0.215
10.04+ 1.98
9.88+ 1.77
9.51% 1.89
9.85+ 1.77

10.19+ 2.01

2.4 AML B &[5 miR-203 . miR-217 RiXkKEEFEHX R

H 2 Kaplan-Meier 2F 77 2k 45 5, miR-203 A% /5 Kk Y
AML (3% 5 R4 AER Ny 72.72%(40/55) . i AE4E 8k 55 4
A 55T miR-203 IR IE B 63.04%(29/46) 1) 5 4F
HEERE ABDNANTAAEREY, Z2RA%12%E X (Log
Rank=17.870,P=0.000), miR-217 tf%} & %3k 1 AML 8% 5
AEAEAEEE AT I 74.13%(43/58) 55 A B S
T miR-217 AN 25 R H 1Y 60.47%(26/43) 44 A~ H , %7
H 8t 5 L (Log Rank=28.926,P=0.000), LI 1.

3 38
AR UL R 22 AML, E4E3K AML (1%
PR HIPE TR AR TS, X AML 1 R ML A7

AFRFEIE N FHRE] AML 2 W RS TS HHT AML B
T FZEANEZ 9, X T AML & RHLE BT, miRNA 7E
AML H Ry FRIX e TS R F B ALY, miRNA 7E40
PRI FIPLTI R 2%, B> miRNA A [/ X 24 L
mRNA 7 A= JEPEAE FTE I i L 5% B AR, 734 miRNA
AT LLE A B A5G DU MRS S 5 H R — R 50 A
T2, P 2 H R T e 4 o B R RO RS,

miR-203 FEAN [7 g >4 v i/ A S [, A 5L PR 11
A PR 238 3 A Ao 4 RS 8, 2 v 400 okl ek e 10 % A TR oA 5
A, 7 FIL S ZALFE WA J7 18 - 14 562 miR-203 RRAEZE i
i JeA 40 0 1) 940 T, 5 e A I R FE T, AT 41 ) e 4 i
458, {14 Chen 55 A U ¥ BIF 5% 3% W A6 T 5 Jit 98 4t B rh
miR-203 B4 B KE 40 -2 (B-cell lymphoma-2, Bcl-2)
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B 1 AML £&17F miR-203, miR-217 RiXKFEEHRHXE
Fig.1 Relationship between the expression levels of serum miR-203 and miR-217 and prognosis in patients with AML

HEMERIA, HEMAE SRS s A 1. HOR miR-203 7E4H
JHE 3 S e e e R A P 0 ) A0 ) 3 R 2 8 4
il ek 5 40 084 B VR L T W SR R R A g 4 SR R
miR-203 AEAZHNT B 4f H 4 4k 52 JE IR 1 L 9 REei A £
A1 1(B-cell specific moloney murine leukemiavirus insertion site 1,
Bmi-1)J& K 935 , (7540 A LA A2 G1/S 1Y, S 2 dn g g
e . 535k, miR-203 FEFR R Y AR A e b B B —
PEHEAERT, i Xiao 25 NPVAYHIFFE K AR P 598 b miR-203 j@
ok S AR i A e 0 L R S R A S B AR R R P A
Mo AP EIAE AML B3 miR-203 Fik & i, 450 %
WITE AML 24rh miR-203 7] et S BHMIE L KA VE ] . #F— 20
WFFEEE R A I AML 5 % 4 A9 IfL T miR-203 k7K B A%
ToE AL, JF HMTE miR-203 A} 2k B 1) B A R
T, REIMEE miR-203 £ik/KF5 AML B B FUS ARG,
IM7E miR-203 AHXS LKL AML A BUSE2E . R, A5
FE R B 2 A TR e ER 1T miR-203 kKW L TR,
FWIIMLTE miR-203 FIK/KF-H BB AML (8 = 1 40 5
SEAREM R AR G, AML [ &9 T 202 B AR v B T4
AR PSS B I S 850, AML SR 3% P miR-203 Rk K- R Bt
HEAR AR BT 20 R 1 1 5, B0 AML TR 4
BEMTUGWHEZ FRER, & AR S A a2 AML B
R ULA T ACRE , 8 1 A R 25 0 1 R AE 2 B
R B2 1 A R R 2 BUROR T SR 4R, TS BURLAR T AL, 26
BFANRITMEREROR, OF LR E PR 8 A4
R I AML B35 A 1 7 miR-203 22 3k 7K 7 WYt I 13 B
miR-203 X (40 AY 57 14 G BAT — & B E ] . © AT RIBE
FT AT 1 200 60 4 5 52 30 22 4IRS Y £ 1 R (Mlitogen-acti-
vated protein kinase, MAPK) FI 4l fitl /M55 5 V835 i il (Extracellu-
lar Signal Regulated Kinase, ERK) 1553 #1044 , MAPK H1
ERK {5 538 A 15 AL RE A8 B WAL 0 1 4n i g 5. [ MAPK
A1 ERK {55738 #% 19775 16 52 3 miR-203 #9544, miR-203 i i
il MAPK 1 ERK & [ (19 32 1] MAPK 1 ERK {553
PRSI ] FA0E 5, > AML HRE 2 A0
LRERE Y R RG24,

miR-217 7E e 24 v [ R TT LU B 4E A, SUAT DAk

PIGEREAE A, FCAIE /R A # ) MAPK RBe B 3R
F (Insulin-Like Growth Factor,IGF ) 45 3 5t #H 56 5 = 18 #% 1)
TEAL e Jeg 20 M B 5, 40 L A5 N PRI R WITE BN SL8 D
miR-217 g T I IGFIR K&K % 5t , flif3 IGFIR 35T i,
T2 IGF {5 536 S5-410 ) 60 60 5398 2 A 1S BRI ] . 17 Wang 25
APVIRIESE K miR-217 BEME ] MAPKI & 1141k, i 44
MAPK {5530 iG], 226 00 JE e 200 L P B GR35
g1, Jiang 25 NP BFTE 7R 7E R 24 miR-217 G653 i
AL WNT {5 Sl e o g g, e 20 i 7
AHFFE KRB AML 5 miR-217 Kk it N, £UI7E AML
v miR-217 AT REULE BN HE D BOVEH] o JE— P Eas Rk
B AML 52 % 419 ML 3 miR-217 k7K F- W] AR T 5 42 42 il
4, I LI miR-217 X #3k £ 0 SR A7 3 sy, 3R
I 7% miR-217 £k /K5 AML (3% 09 WS A G, I
miR-217 XS IL AML B TG HE o R, ABFSE &0
/AR i B LTS miR-217 kKU T, S sl
SRRV miR-217 FXK-F5 AML 82 /M8 i
FUIRISG . AML 725 5 A i MR A AR /)
B2 i i, AML BB H UL, (75 AML S8 HOYE S 7
JRPI, AML I miR-217 k7K F-#9 7 = n] BERERS fe 2E 2
I PR B , 7 40 L PR T I IR RE RIS A 8 i /)
PRI FE , A7 AML 5 B i/ MR RO =

ZE F AR, L% miR-203 .miR-217 FiA/K 5 AML %]
HAK, [ I miR-203 /K15 AML &% F 40RO G,
M7 1L miR-217 7KF- 5 AML 3% /MR 8O 5C 1L i
miR-203 &3 A Fl miR-217 & 335 A 1 S A A7 350 i 1
IfiL ¥ miR-203 {f % ik 1 miR-217 (K £k A ¥, JF H 1
miR-203 \miR-217 i3k 5 AML BHRIEE KAHK .
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