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Abstract : [ Objective ] To study the expression of microRNA-17-5p (miR-17-5p) and phosphatase
and tensin homolog(PTEN )in bone marrow of patients with multiple myeloma(MM) and their clin-
ical significance. [Methods] The expressions of miR-17-5p and PTEN in bone marrow of 82 MM
patients and 40 healthy subjects were detected by fluorescent real-time quantitative RT-PCR. The
correlation of miR-17-5p and PTEN expression with clinicopathological features of MM patients
was analyzed. [Results] Compared with the control group,the expression of miR-17-5p in bone
marrow tissue of patients with MM was significantly higher,while the expression of PTEN was sig-
nificantly lower (1=15.365 and 11.647,P<0.01). The expressions of miR-17-5p and PTEN in bone
marrow tissue of patients with MM were correlated with DS staging and extramedullary infiltration
(t=9.713,3.147 and 8.901,2.259,P=0.000,0.002 and 0.000,0.027). There was a significant
negative correlation between miR-17-5p and PTEN expression in the bone marrow tissue of pa-
tients with MM (1=-0.611, P<0.001). There was no significant difference in the relative expression
of miR-17-5p and PTEN in the bone marrow of patients with MM before and after chemotherapy
(t=1.590,1.439, P=0.114,0.152). After chemotherapy,miR-17-5p expression was significantly low-
er(t=2.149,P=0.034) ,while PTEN expression was significantly higher (1=2.252,P=0.026) than
those before chemotherapy in response patients. [ Conclusion] The expression of miR-17-5p in
bone marrow tissue of MM patients is increased,while the expression of PTEN is decreased. Both of
them are correlated with the D-S stage of MM and extramedullary infiltration,which indicates that
miR-17-5p and PTEN may be used as markers for diagnosis and treatment of multiple myeloma.
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P TOIF MU A RNA Bea M 28 1 o 42 0 35 [
b, KEWE KM, miRNA 25 % & 54k g &
B 95 55 22 Ao AR B L AR miR-17-5p B T
13g31.3, )& T miR-17 WML, AFFTREY], miR-17-
S5p BEAS B3 A 455 JE IR Myc 0T 22 24 I 3000 1 2R
PO 55 22 T B DR A 3K, i 4340 2 b 93 40 L 34
B i 1 2 B N A o 4 B 0 T ) DI RE Y Wl IR R 5
J1 & F AR 4 (phosphatase and tensin homolog,
PTEN) % K {7 T 10q23.31, H:F ik ) PTEN & 4 B
A R TR I A TG M, OROPE A AR AR R L 3 O
(phosphatidylinositol 3 kinase, PI3K)/ 22 % i /73 % &
P4 1(serine/threonine kinase 1, AKT){ 5 i % 19 1%
S A0 TR 200 N ) R 1 B S GRS A o 410
FLHEMERS, W5 & PTEN /& miR-17-5p ¥ 7£
fEFIHE 5, 30 miR-17-5p %35 BE i i miR-17-5p/
PTEN 4l 0 ] o83 fr) e P 2 e 7, A I 03 e A6 ) 22
RN BRI AR T miR-17-5p Fl PTEN ik, 9146
PRI TE MM A= 2 8 b A T B i TR 3 S o

1 #REHZE

1.1 EERER

WCSE 2017 4F 2 H % 2018 4 2 AW A4 m K
2 B IR v K B B JC B 43 B TR 1 MM AR 82 il
(MM 41), HAFRHE . DMM £ W 554 2014 45 [
PR B T AL MM 2 W7 b e s Q) R 3 LA R 3%
SZ AT AR B IR A T 5 DI PR A g HL R e 4K
HEBRBRHE . DA FFHAh il 7 5 Ge 1) % g i A
MR RGBT ; QB I e R GBI 5 s QUL IR T
WL, MM 4, B 46 6] 4otk 36 1] 4R 36~
75 %, VK (55.646.3) % 42 S AL L KK
MR 15 ), 3K AN A 41 ), TR A Y 9 ol
AR 20 B 7 17 ) B8 AR 20 B, TCAE SN 62
15 s Durie-Salmon (D-S) 4341 . T #1 7 %1, 11 #84 35 4] ,
I 11 40 ] 5 B,- T 3K 2 11 (B.-MG ) <4mg/1, 38 i,
=4mg/L 44 il ; PIiREHF 57 B, EEMEREE 25
il e FE 40 BB BEGL E (01112 5O 08 B 20 ) b
AAE Rt B8 o B 25 B Aotk 15 B AR 37~
73 % FYJAERY (54.2+6.1) %, BIAAEME G AE RS L
A AT HPE AHIF 9T 28 IR B R A AR B2 B Ao, R
WRBCEFEAERES,
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BEWIAH YT LL VAD R (K& KF
F AR e L SE KPR, 4 3 A RIALY Y R 2R AT Rk
WA, 2% 2008 4E(H E 2 kB 82 iR M ) T
BCPE AR U - AT A AL S 58 2 S (CR) B2 58 4
2% i (nCR) AE #4519 58 2 2 M (VGPR) | #8 53 4% fift
(PR) B i /NG i (MR) 5 A7 TEA L 45 JE A8 16 (NC)
Fpd ki (PD) .

1.2 E884H A miR-17-5p PTEN &Rk &

A7 R BUR BE2H 20 2~4ml  EDTA Bt 2 FER
IKFERE A5, RIS Ficoll Wk 20 043 B Wk 4ml ,
2000rpm/min 50> 20min , HUF T )25 0 B 8 50 4% 4
M, AR K EE RN Ix107/ml B0 B .
CD138+MACS 2k (22 [H Biotec 2 ] ) 43 & Jf- 4l b
AR B BT AR, W T G 60 R I 2 RS ) A A
95% LA b, i =X 4 M A B U 2 A i LG 451 >90% . R
H Trizol ¥ 42 B4 fd o & RNA, Wi H Narodrop £ il
S RNA (K3 & 4l 0D260/0D280 4 F 1.8~2.1,
B RNA ¥ T 50pl DEPC K, DL Spl 3 T &
DEPC 7K 9 & RNA AR, #4396 i 53 3910 6 1 WA I
i 3 A B cDNA, R % 5% % 1 16°C 30min,37°C
30min,72°C10min, LI ¢cDNA M #ifi, # 2xSYBR
Green Real Time PCR Msater Mix i 7] &5 v B 45 4
17 qPCR ¥4 . miR-17-5p E1iF5 #7451 5'-CTCT-
TACAGTGCAGGTAGAAAA-3", W[ 5 ¥y ¢ 51 5'-
TGGCATCGTCGGCAAAGGAG-3", Lk U6 A N2, U6
E S5 5'-ACGCAAATTCGTGAAGCGTT-3'
W 514 ¥ 51 5'-CGCTCCTGGAGGATGGTGAT-3 5
PTEN 1iE [ 51 % /¥ %1 ;5" -TGGATTCGACTTAGAC-
TTGACCT-3", i [ 5] % )% 51 5’ -GGTGGGTTATG-
GTCTTCAAAAGG-3', Lk GAPDH i N2 ,GAPDH IE
519751 5'-GAAGGTGAAGGTCGGAGTC-3" , ¥ [i1]
51975 5'-GAAGATGGTGAT-GGGATTTC-3', PCR
SR ZR 20l :2xPCR Master Mix 10ul, _EiF &
THE5144% 1ul,ecDNA 1ul, DEPC /K 7l S 4544
92°CTHIAE PE 10min,95°C7AE P 30s.62°CiR k 60s.70°C
FEAH 40s, A8 PR KAESE 40 DMEIR, SR 274 3k
THEH A LR A X Rk &,

1.3 Stk

K H SPSS20.0 Ge it #4443t , 1o BTk
BabrifE 22 2N AL LR ¢ K256 . R Pearson
A3 miR-17-5p Al PTEN 235 i 41 61 L P<0.05
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2 & R
2.1 47 I miR-17-5p.
PTEN &i&

MM & #1 X} B8 24
miR-17-5p AH X} %3k i 53
4 0.960+0.157 ,0.532+
0.114;PTEN AH X} 5% ik &
435 067220.126.0.961 +
0.134 , 5 X B2 A HE , MM
ZHALITHT miR-17-5p 1
WS, PTEN 263k 1 i
BAR (¢ 500k 15.365,
11.647,P ¥1<0.001 ) (Fig-
ure 1),

2.2 miR-17-5p . PTEN &
1% 5 I R FRAF A B9 % B

MM & BB 2
miR-17-5p .PTEN # %} %
K E 5 D-S 7 8 X HE sb
2 A 5 (P #1<0.05) , 1
MR AR g0 M A 2
B EE PR X B-MG
KT X (P ¥>0.05)

(Table 1),
23 miR-17-5p Rz 5
PTEN FRix K14

Z R VEE B R E
B84 4 miR-17-5p # A
X ik 5 PTEN A X} %
ik B AL (r=-0.611,
P<0.001)(Figure 2),

24 MM 2ENTEIE
miR-17-5p PTEN FixZE

MM & # A7 S
miR-17-5p .PTEN # %} %
ik 2 W G T2k 2
(t =1.590.1.439,P =0.114,
0.152), I7E AR 61
i, feyy e & 21 B, 4k
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78 BUREAIT 5 miR-17-5p Rk BALIT TR AR (1=2.149, P=0.034) , 1fii PTEN
FIA TR (1=2.252,P=0.026) ; Ifi f57 JC R #H AL ITHT 5 miR-17-5p PTEN (1% #H
X Bk i 2 [ oGt 22 57 (1=0.167 ,1.109, P=0.868 .0.274 ) (Table 2),

1.51 1.2
o * * MM group 5
g Control group g 0.9
Z1.0F T %
z
z =00
E T =
o03f £03
2 b
e )
= e . . L e
B : : 0 05 1.0 15 20
miR-17-5p PTEN Relative miR-17-5p expression
Figure 1 Comparison of expression of miR- Figure 2 Correlation between miR-
17-5p and PTEN before chemotherapy in 17-5p and PTEN expression in bone
MM group and control group marrow of MM patients

Table 1 Relationship between expression of miR-17-5p,PTEN and clinicopathological
characteristics of bone marrow tissue in MM patients

. miR-17-5p PTEN
Clinical features N = =
x£s t/F P xS t/F P
Gender
Male 46  0.948+0.153 0.664+0.122
Female 36 0.975+0.161 0775 0.441 0.684+0.130 0-716 0476
Age(years old)
<60 45 0.935+0.152 0.660+0.123
>60 37 0.990+0.160 1.592 - 0.115 0.688+0.131 09960322
Cytology type
Mature plasma cell type 15 0.974+0.160 0.680+0.128
Juvenile plasmacytotype 41 0.943+0.156 0.653+0.124
362 0.77 2.394 0.07
Protoplasmic type 9 0.993+0.161 0.362 0779 0.775+0.126 3940075
Reticulocyte type 17  0.971+0.155 0.660+0.129
D-S stage
[~ 42 0.793+0.150 0.794+0.129
71 .001 2901 <0.001
m 40 1136:0.160 0 00 54640103 BT <000
Whether initial treatment
Initial treatment 57 0.954+0.155 0.678+0.128
0.586 0.560 0.559 0.578
Relapse / refractory 25 0.976+0.160 0.661+0.124
B-MG (mg/L.)
<4 38 0.949+0.155 0.682+0.128 0.610 0.544
=4 44 0.971+0.159 0632 0.529 0.665+0.124
Extramedullary infiltration
Yes 20 1.056+0.161 0.617+0.122
No 62 0.930+0.154 3.147-0.002 0.691+0.129 22590027
Table 2 Comparison of miR-17-5p and PTEN expression in MM patients
before andafter chemotherapy
miR-17-5p PTEN
Group N Before After Before After
chemotherapy chemotherapy chemotherapy chemotherapy
MM group 82 0.960+0.157 0.922+0.149 0.672+0.126 0.703+0.124
Chemotherapy ineffective group 21  0.954+0.153 0.977+0.154 0.663+0.152 0.616+0.121

0.962+0.158  0.903+0.145" 0.675+0.156 0.733+0.127"

Compared with before chemotherapy , * : P<0.05

Chemotherapy effective group 61
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Z K% B B89 (multiple myeloma, MM ) J2& 3¢ 4
O R T R A I A R 1 A Y R B
SR 7EA K A B 1 M B B, T R AR R
HZ U, RATE MR R GEE IR S 10% ., 40
JE o 3G B R M S e BR AR R, S B0 T2
8 B JBE BB I | e I A A I PR R B ™ i R A K
e, HET MM B9I697 E 2RI A b7 Ko i+ 40
ML A, (H 3 TC W 6 8, 56 4 22 M R A%,
VAD K MP 46977 % 58 2 g R34/ T 10%7,
UL RAMFFE MM 95 K K & AL, -4k AT 7
Bz Wr J7 R W bR AR

miRNA /MY IES IS RNA 431, BEES )G
AKX U H B 5L R A #E TR 4 4% . miRNA
AE S HLILNME M RNA 19 37 BRI X &5 4, s
FERE i RNA FE v 2 BE I By Rk . WFoE &
B, miRNA 76 B . Ml 55 22 Bt g vh 35 2 7
SR IG IR R R R RS R A
BT i i) RIS W 67 RS HIWTS R
miR-17-5p 7£ MM & ##98 40 il & vh L3k KV Tk Jf
R VAR T b8 240 B 3 B R OR T A T RR Y, AR
FEH MM 28 A BE AL 2P miR-17-5p Kk
w XTI, HALEI AT B miR-17-5p Ji o T 19 5%
SEPEE 5, WEIT K B, MM IR IR 12140 i 2 AH 56
[ 2(nuclear factor,erythroid 2 like 2,Nrf-2)7f k. ,
IF e B LSS A miR-17-5p )5 81 T X 8, -2 #F miR-
17-5p Fik 0, Bboh, AR5 MM 411 86 241 241
miR-17-5p £k 5 D-S 43 HESMZ A O, 431
wr . PEBESMZIE Y MM B B B8 4141 miR-17-5p
FRKF#E, KW miR-17-5p W g2 5428 MM
P EPESEJE  7E MM {451 20 i 52 56 TP iE 52, miR-17
Fik bR BENS B0 U A0 e A 3 Gu/S BTG A
A E P93 4 B R 5, S 3 DS A3 T Y SR RE S
Beah G M AL K 2 0k 2 ik, A ks
MR ZERE S, FEBE SN 2 AR 58— 4 4%
Hribs v i e miR-17-5p 21k, Aby7 A 20 #H )T e
HHE T miR-17-5p R BALIFATFRAL, ik 7T Toak
BETAAR Y, KIFEBEHLH miR-17-5p £k
K AEAL ] e B T B AR T Y7 8, A B B T
AT T RIS ) A 2 B R A ] i Ah A A

820

H miR-17-5p 7K V-5 fb RE % 70 MM A8 25 6 2 44 K
FI7 7 B Tt 245 1 ) e A T

PTEN X FR A ik Sy AEBEmR -1, Ho g bt 2 F 2
T i 2 1R Tl 2 T 0 T A O, (S W8 s Wk L P -3, 4, 5-
— Wi M2 (phosphatidylinositol =3 ,4,5 —triphosphate,
PIP3) LB AL . PIP3 2 40 g v ity s 2458 — %
i, REME WIS TS 5 4 7, I 0 A0 0% g | A5
LA AR KRR & I, PTEN i [A J& — Fh 5 A4 11
FEBEDN  TE LI R S5k e v 34 % 3 PTEN 5
W FRIRFEREBR R R B G, (E T R 19 A A K e e
AW MM R BT PTEN 3835 B A% T %
W4, B MM *h PTEN F£ikFEAL, HFEH T EES
PTEN % 5 5055 55 J7 45 50 0 A5G . MM I 17 i 48
PTEN 23k 1y 2 2CAE FH K 4% 25 11 -1 (nuclear pro-
tein 1,NUPR-1)BE@8 455 JF 4] PTEN J& P J5 3 1
3P BEAR PTEN 23515, BLAk , MM 418 46 h £
24 if 25 3% X (multidrug resistance genel ,MDR1)3 ik
5 D-S 7 WA R AN A O, o A PSSR
) MM 83 PTEN £iA/KFHAK, K PTEN Y&
KATEES S MM R AR, HALHI AT BE 2 PTEN 1Y
F 35 % 3| miRNA # SR 2 W oe &2,
miR-20a g 45 & T PTEN {5 ffi RNA 5 3°'UTR X,
Tk 4% PTEN Rk 5, 0% PI3K/AKT {5 % il #%
AL S e MM 40 A 3 58 S fg e, ARwkseh 1k
T A %R E AL IT )5 B BE T PTEN 2635 8 4k 97w 7+
1, AT TCRK R AR A AR B 8 H D P9 T R 5 AN [
MM £ # PTEN £ i5 BEARHLEIAR R A 5, 7 A 2L
BE I HE L PTEN 3£ [H A9 2848 0 & PTEN 3
PRl 28 A8 B8 T AR T 245 4 ) SRR T AR T JE R
FH M AEAE A O PISK/AKT 15 538 #% i ML, %
T B RO A HE T AT T 2 s Y 7 A O TR
A LEHRAPGE MM i $ PTEN 3Rk FiEpLE]
FHOCH M2 WGBTS . miRNA &5 585 35
PTEN 2 K K3k i S ZE AL . A WF 50028 20 B MM
BB 4 miR-17-5p 5 PTEN F ik H61,
PIE R AARSC, EATHALE AT R B
B i 04 iR R ¥ & B PTEN 2[5 % miR-17-5p
P8 miR-17-5p %454 PTEN 3£ A mRNA £ 3'UTR
DX, A PTEN 235, DT AR a2F i 933 100 305 1k a3 g8 1R
PIE 2 A AE MM IR A7 76 AR BAE A TR IR AR SR

25 TR MM R B RS20 miR-17-5p ik
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