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2 B AR miR-134-5p 2+ % & M 84 5% (multiple myeloma, MM )AL 77 44 8 M 04 % vl B 2 ST A 6945 A ML) . 7735 : CCK-8 &
M EAN S KRB e KM3 &t 242k (bortezomib, BTZ) #m etk KM3/BTZ # BTZ #44% 57 % B ¥, RT-PCR %445
KM3 F= KM3/BTZ 28 ok F miR-134-5p = p21 &40 # 3 (p21 activated kinase 3, PAK3)mRNA #) %3k, A 4915 8 F %457
miR-134-5p ¢4 ¥e L B, 3% 0 £ 2L L1347 54E , CCK-8 40| 4 % 47 4) miR-134-5p f= PAK3 & KM3/BTZ #9457 SRRk 1,
Western-blot ;4] 474 miR-134-5p & KM3/BTZ % itk ¥+ PAK3 & & 69 £k, 455 :KM3/BTZ % itk xt BTZ #4055 S 2
FKT KM3 @ik (P<0.05), MiR-134-5p /£ KM3 Zm etk i F ik % % F KM3/BTZ Zm ik, 7 PAK3 mRNA /£ KM3 Zm itk
# & ik B F A& T KM3/BTZ %8 itk (P<0.05), PAK3 ¥ miR-134-5p #4 ¥e. 3 B , MiR-134-5p inhibitor 21 = PAK3 siRNA 41
KM3/BTZ %m itk 4948 55 LB PE B ZA% T 37 BB 28 (P<<0.05). MiR-134-5p inhibitor 22 PAK3 % & #9485t & ik B & & T (p<
0.05), £5i2:MiR-134-5p 4% % KM3/BTZ a fiuk 69477 Stk , L ALH] 7T A 5 47k PAK3 69 KA A X,
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Study of miR-134-5p Enhances Chemosensitivity in Multiple Myeloma
Cells by Inhibiting Expression of PAK3*
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ABSTRACT Objective: To investigate the effect of miR-134-5p on chemosensitivity in multiple myeloma (MM) cells and its poten-
tial mechanism. Methods: The chemosensitivity of KM3 and KM3/BTZ cells were detected by CCK-8 method, the expression of
miR-134-5p and p21 activated kinase 3(PAK3) mRNA in KM3 and KM3/BTZ cells were detected by RT-PCR, bioinformatics prediction
software was used to predict potential target gene to miR-134-5p, and luciferase report experiment was used to verified, the chemosensi-
tivity of KM3 and KM3/BTZ cells after inhibiting miR-134-5p and PAK3 were detected by CCK-8 method, the expression of PAK3 pro-
tein in KM3/BTZ cell after inhibiting miR-134-5p were detected by western-blot. Results: The chemosensitivity of KM3/BTZ cell was
lower than KM3 cell (P<<0.05). The expression of miR-134-5p in KM3 cell was higher than KM3/BTZ, while PAK3 mRNA was lower
(P<<0.05). PAK3 was a target gene of miR-134-5p. The chemosensitivity of KM3/BTZ cell of miR-134-5p inhibitor group and PAK3
siRNA group were lower than control group (P<<0.05). The expression of PAK3 protein in miR-134-5p inhibitor group was higher than
control group (P<<0.05). Conclusion: MiR-134-5p could increase the chemosensitivity of KM3/BTZ cell, the potential mechanism might
be via inhibiting expression of PAK3.
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i3 PRI AR REHZIEY, CR 2R YHIESE,
miRNA 225 7 ZF0 i i & A2 R b iR 2 v, e 4 I 7Y
W5 T oA R R R AR ] . REAERFRCTR I,
miR-134-5p FE1 QnIE AR s (FLIRRG 2 PN IEs 5 22 i T
PR A R PR R, AR, miR-134-5p B /S5 T
MM iR, BATE NSNS A HGE . FIAREF @ 2T
miR-134-5p 7E N 2 VB i 98 KM3 41 ifg K JHCifif Al 2 44 K
(bortezomib, BTZ)4fififd tk KM3/BTZ i34 L KX by 7 gk
PERYSZ I , FERTEH T RERVE HIBLIRLE B, il ARG YT MM -
T O Y R — R R AR

1 M5 75 i%

L1 #4

1.1.1 ==iXF  BTZ:BSP Pharmaceuticals S.p.A. ( [E 2 fEF
J20171067), #5555 R AR U G 4R L3 < 35 Gibeo 24 ]
miR-134-5p inhibitor & H: X} 84 : 3¢ [E Gene Pharma /3w ;
PAK3 #ii#& .GAPDH ¥4 | Trizol {5 . i¥i %% 35 & : € [ In-
vitrogen /A ] ; miRNA  siRNA 5% Y487 & . 55 [F Promega 2\ F
FPOGE R PCRIAH & : FIFR A RAYHEHARGRAF,
1.1.2 EENEE  HCIEVKAS : 32 [E Thermo Scientific 23] ;4
WAt JERURIRIG /RALER S A IR AW 5 A0S IR 46 -
Thermo Fisher Scientific ; #3{Ki& /K46 : 35 [E Thermo Scientific /%
Al 0L & Sigma ARl SEUOEE R PCR AL K[

Bio-Rad A+,

1.2 XWHE

1.2.1 @patEsE  KM3 Fil KM3/BTZ 4 bk R A7 T IR B 2 2
SEgG Ry, B IR E B9 KM3 Al KM3/BTZ 41 it A% F = 4
DMEM+10%Ji6 25 I35 35 55 36555 , BT 37°C .5 % CO, ¥55:46
o R S R — IR IR N 0.4 %R H B A0, 15
LZ5 3 U AT IR 2L

1.2.2 CCK-8 s£iE KM3 1 KM3/BTZ 40 B bk B 4k 5 B B i
O K 2010 KM3 #i KM3/BTZ 4iffitk , LA DMEM K553k
THRE AN 10° 4 /mL A LHREGER , 2R T 96 FLAR Y, 45fL
100 pL, & THEEESRAE 57, FrAt NG REA K = 75 % qy
B, 4RI A M BE A 0.5.1.0.5.0,.10.0 1 20.0 pg/mL fi4 BTZ ¥
W, IFRCE AN BTZ 4 % A, B WERE 6 81, &
THEFRA TSR 48 b, SR FLINSINA 100 pL i) CCK-8, 4k 2L
A 2 h, T 450 nm T E & FLAROGEE (A), B PR 40
MIRRRY ICs 18

1.2.3 RT-PCR %4l KM3 1 KM3/BTZ R #k B miR-134-5p
1 PAK3mRNA f9FRiE A Trizol il ELE RNA, T 260 nm
1280 nm I E S AMIOBEE A JF IR SRR IR . S
W SR U S B S RNA % 5%l cDNA SCPE | kAT
PCR [, ZFUNF :95°C WA, 1 min;95°C 255.60°C 30's
I 45 AMEH. LLu6 fE NS 51T HI LR 1. H 22 @ kit
B4 h miR-134-5p Fil PAK3 mRNA [JIAHNT 3k

1 51955

Table 1 Primer sequence

Definition Upstream primer(5'—3') Downstream primer(5'—3')
u6 AACGCTTCACGAATTTGCGT CTCGCTTCGGCAGCACA
miR-134-5p UGUGACUGGUUGACCAGAGGGG GTGCAGGGTCCGAGGTATTC
PAK3 CCAGGCTTCGCTCTATCTTCC TCAAACCCCACATGAATCGTATG

124 WHREBRELE R FIEL B4R AF Targetscan
43 #T 7R, PAK3 1] il miR-134-5p W 7ERYSE LI, i H Lipo-
fectamine 2000 1E Fufi%% 44 , 1 miR-134-5p B Fl5s 13 % R
5 PAK3-3'UTR-WT FI PAK3-3'UTR-Mut JL% Yy | S HR58 0 %
it X 71) 100 AR A5 R I 2 e R W 1 o

1.2.5 miR-134-5p inhibitor B EEL R U FERENNE B
PR KM3/BTZ ZUffakk, #:F0F 96 FLikt, MR
1x 10° A/ fL, 8 TR A s 5 24 RE AR K S 5 B
Heiai] & Ui W] 5% 4 miR-134-5p inhibitor, I35 8 %5 #& YL X
FRZH , 5% ] CCK-8 il 52 KM3/BTZ 4k it Ay 7 iUt .

1.2.6 PAK3 siRNA W RAFHBMEMNE Bk
KA KM3/BTZ Ak, 2801 96 FLAk MR 1% 10° 4
[l B TR FRA R SR S A EE AR K S 2 I8 siRNA 4
WA & Ui 5 e PAK3 siRNA, Jf3 & 25 (AR, RA
CCK-8 i KM3/BTZ 4 bk itk v et

1.2.7 miR-134-5p inhibitor ¥ 3 f§ KM3/BTZ 2H ffi #%  PAK3
EAMEIE Y miR-134-5p inhibitor J5 [ KM3/BTZ 4l
Jfibk, LA RIPA ZUf# R 44— BCS AL 1, DL BCA 08 2 vk
B, UL 30 pg SATE A, 12%SDS-PAGE ik, #%% % PVDF fi

L5 %Rk EA L h, IMA—$UET 37CF#FE 1 h,TB-
ST YEME 3 WK, k&L A Z$UF & 1 h, TBST PR 3 1K, il A E-
CL &G, i ] Image Lab 343145 PAK3 & (XS K
1.3 Git=A%

N FH SPSS 22.0 #R A #EATEEEGE T, R LAEE AR
W2 (xx ) Fn, LECRH t K58, DL P<<0.05 FmAf &it#
E5R.

2 &R

2.1 KM3 1 KM3/BTZ 4ARa#k AL T 8R4 b 5

KM3/BTZ 4l i £k i1 1Cs, . % = F KM3 i gtk , Ui BH
KM3/BTZ Hatkxs BTZ B4y Ut w25 T KM3 4H ik
(P<<0.05), L3 2.
2.2 KM3 #1 KM3/BTZ 4B #k & miR-134-5p #1 PAK3 mRNA
KIFRIx

MiR-134-5p #£ KM3 4 b (1) 225 i 3 = T KM3/BTZ 4
Bk, 1 PAK3 mRNA 7E KM3 41 jfg #k #9235 8 K F
KM3/BTZ 4iffatk(P<<0.05), WK 1.
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% 2 KM3 F1 KM3/BTZ fARak AL 7 B L B (ot s)
Table 2 Comparison of chemosensitivity of KM3 and KM3/BTZ cells(xt s)

Cell line n 1Cs(ug/mL)
KM3 6 0.19%+ 0.02*
KM3/BTZ 6 0.37+ 0.05

Note: compare with the KM3/BTZ, *P<<0.05.
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& 1 KM3 #1 KM3/BTZ 4tk & miR-134-5p F1 PAK3 mRNA §JRiE
Fig.1 Expression of miR-134-5p and PAK3 mRNA in KM3 and
KM3/BTZ cells
Note: *P<<0.05 vs KM3 cells.
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control miR-134-5p
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2.3 miR-134-5p ¥BEL 60

B R PRIE T R 11 Targetscan 4387 i 75 , PAK3 7] B
miR-134-5p WAL AR EE R , 45 & AL AN 2 F s s 98 R 1l
R4 W, miR-134-5p 1 5 40 B A2 4 PAK3-3'UTR 5%
G (P<0.05), 10Xt 548 # PAK3-3'UTR JG I i 5% 1
(P>0.05), WL 3.

PAK3-3'UTR-WT: 5'- AGGGCAGUGGCAAAGLIJ(iTAGGGA—Zi'

Mmu-miR-134-5p:  3'- AGUGUUCAAUCCCAGAGUCCCU-5’

PAK3-3'UTR-Mut: 5’ AGGGCAGUGGCAAAGUCCCUGA-3’
& 2 miR-134-5p #1 PAK3 B AL &
Fig.2 Binding sites of miR-134-5p and PAK3
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E 3 REMIREWITE miR-134-5p #1 PAK3 fyBEIE R
Fig.3 Targeting relationship between miR-134-5p and PAK3 by luciferase report

Note: *P<<0.05 vs control group.

2.4 M4l miR-134-5p J5 KM3/BTZ EAa#k BB R
miR-134-5p inhibitor Z8 9 IC50 %2 & T BEZH, THHD

il miR-134-5p J& KM3/BTZ 4l kXt BTZ py4byr st i 2
(&A% (P<<0.05), L35 3,

%= 3 M4 miR-134-5p 5 KM3/BTZ BRI BB )
Table 3 Chemosensitivity of KM3/BTZ cells after inhibiting of miR-134-5p(xt s)

Groups n IC*(wg/mL)
miR-134-5p inhibitor group 6 0.54% 0.11*
Control group 6 0.36% 0.05

Note: compare with the control group, *P<<0.05.

2.5 M4l PAK3 #5R 3% J5 KM3/BTZ BB E4L Fra s

miR-134-5p inhibitor ZH ) ICs, & 25 T R, 58 BA #0)
PAK3 J& KM3/BTZ 4i il bk % BTZ 14k U=tk B % T &
(P<<0.05), W3 4,

2.6 #14I miR-134-5p J§ PAK3 B HBIFIXKTFE
555 BREZHAH [, miR-134-5p inhibitor ZH PAK3 & [ (1 AH %}
FLWETE(P<0.05), ULIE 4 FIEK 5,



- 4232 . DREYESHE  biomed.cnjournals.com Progress in Modern Biomedicine Vol21 NO.22 NOV.2021

% 4 M%) PAK3 H5R3AJG KM3/BTZ 4Rtk a9 Fr S (xt )
Table 4 Chemosensitivity of KM3/BTZ cells after inhibiting of PAK3(xt )

Groups n ICs(pg/mL)
miR-134-5p inhibitor group 6 0.23% 0.05*
Control group 6 0.37+ 0.07

Note: compare with the control group, *P<<0.05.

MM i UL L5 28 e A R R =2 — , T B2 I L

MR350 control U P RSV 07 2 2R L ST R R 5 55
hesorgoup §ocp W Ak AT A i, LR B2 | B 50 e, 2R

F T S 2 B 5 Ak AT (AR ) T BV

PAK3 - ” 04 0 AT A B, MM % L R B8, L%
» . " KRBT RO BT MM 93455 2 IR R BER AT

17 TR R 25367 A F B i AR A AR R T O R
vom Hrp BTZ 9377 MM [9—2A077 258, % MM BAT FLAf

cARDH " PRI A28, SR, bl 38 4 RS 7 25 0 Tt 25 )t B, ]

ST R KA DR, X i R AR AT 2 64

4 %) miR-134-5p 5 PAK3 BEMFIAKE AR R A SEAILAR AR ST, 1A B TR A2 14 )
Fig4 Expression level of PAK3 protein after inhibiting of miR-134-5p miRNA J& EAZ A YR BB W ILR R R W= ST, 15
#1 mRNA [ 3'- E #1%: [X (3'-untranslated region, 3'-UTR ) 4% 55
3 g MEARSS 2, DUBRAE LD, 06 FOB B, 0 T 40060 26 11

% 5 M%) miR-134-5p /5 PAK3 BAKFREKF(xt 5)
Table 5 Expression level of PAK3 protein after inhibiting of miR-134-5p(x s)

Groups n Relative expression of PAK3 protein
miR-134-5p inhibitor group 6 1.42+ 0.25%
Control group 6 1.03+ 0.13

Note: compare with the control group, *P<<0.05.

I AN R A R T DL R R AR T aE AR, JE4E B (Ras-related nuclear, RAN)FE[R {33545 3¢ o A 44 S S I BF
ok, miRNA T 32 2% V) G B i B SRR /R , miR-134-5p W] 58 i # il 3% K A= 4 H 32 4 (epi-
P E A, miRNA v 80 a3 4] R B2 K 40 MYC \MDM2 257 % dermal growth factor receptor, EGFR )3 K] fit) ¢ ik K Foim & 19 1%
FEME/E R MW, miRNA JR AT PP 36 R 40 PTEN, 4k, DAT 30 il B 3509 4 i i 3 4, JFR RE LR T 4208
TP53 S FRIAM ™ A BURME AN, X1 T miRNA (9FF5 045 miR-134-5p W] REFE JH4E KM3/BTZ fby7 i 2 h &5 T — & AE
7 IR A AR S 24 B ke BRI AT T IEAR R L TER s P MR B, M miR-134-5p MRIAZ )5,
W HOREZ IO ESS, 2T miRNA M-SR JEE KM3/BTZ itk 1C50 dE—£Fm, Ao fusdh it —£ /%
5 Iis e & A R R DA G i, HESET miR-134-5p AIVESA#I9E miRNA 25 KM3 28 i
REAEAFFT I B, miR-134-5p 7EiE AnRARE R FLAR ARy BUBk . miRNA 3 it S5 0 B ) B AR s A, 40 o] sl 3 e
i TE N S 2 A E M A 20 B PR R, Hasad Xt A mRNA I & JERVEH, AT o B3 5 1
miR-134-5p [ 942 77 1K 242 Iboye g s T B9 /R o SR, EREREAT A0 AT, S5 R 3 PAK3 T EH miR-134-5p VAR
miR-134-5p 7£ MM 1 [ RIBE ST R R ILrhnT g WA @ %R R MR & LR IR, ESL T PAK3
AR BILT ff A T8, R, ARAF 5T B 7EAR ST miR-134-5p 5 KM3  miR-134-5p AYREIER . HeAh , ASHIFSE 5% 4 miR-134-5p inhibitor
N TR 2454 1 O 2R S AT BE R BILAR) JE K KM3/BTZ 4 bk PAK3 25 1 AR 63k, 45 B &
ABFELE R s  KM3/BTZ 4k 1Y) ICs i35 % T KM3  miR-134-5p inhibitor 2 PAK3 45 [ Ay AR X e 3k 1. 35 15 T % BR
Y B R , KM3/BTZ 40 A Bk (19 fb 7 sk vk i 5K T KM3 i 48, 1561 miR-134-5p AT KM3/BTZ 4 fatk i PAK3 3%
¥k, [ miR-134-5p 7 KM3/BTZ 4 il #k () 38 B8 T 35, Ml miR-134-5p J5 ,PAK3 [W3RIK B i, — & 14—
KM3 giffitk, 52 h06% = RN, ZEHERE M. BRTIHARHRZ miR-134-5p 5 PAK3 (RERH
miR-134-5p 76 AR H SR I FRBKOPIR TS5 IE R IR CPRMBIR X O e 2L A= H BT S 3t 1T %
241, miR-134-5p W AN A BB AT RS, FROE R PAKSs JE 5 BEARSF N2 2R | DN A R IS, 22
PAT, T R FEDU AR A VE T, AL T RE S M6 Ras AH¢ 4RI 1k B (A (mitogen-activated protein kinase, MAPK) ¥
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WFEE9R 0, PAKs 125 e FLARIE | 18 55 20 MR i & A
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G IE Z0 HXTIZ2 P O RO AN T, e A B A T

VR HIE IR 25 P R 2 — , T PAKs TEALST 259 15

SR AR T R b R AR, Hoh PAK3 Jly PAKS

FER B — G, ] 45 A0 46 22 L0 A6 £ 1S (mito-

gen-activated protein kinase, MAPK )/ 4l Jitl /M 5 V& 35 JC il (ex-

tracellular signal-regulated kinase, ERK ) 2% 55t [ 1 75 PN i 2 R 5

IR, AT RE N TR R AR AR , AT R AR R S

ZILIEAS R 14507 Lin AFAF5E A 8L, |4 miR-423-5p (1Y

FE AT PAK3 7E AR 40 b A9 25K TR HR AR

TR AT 25 T 25 1A T . Hsing S5PIR RIS R R

TR, AW PAKS HT 1k 00l TR A e 0L g 94 A AR ) £

LI 5 AT 25 W i BB e HEHIL R AT BE SO

Akt-GSK3p-B-catenin {5 S BB X, 7EABIZ T, KM3/BTZ

AMIRRAY 1Cs 235 5 T KM3 i il bk , KM3/BTZ 4k fby7 i

JEME R E KT KM3 Z0figik, [RIRf PAK3 mRNA 7£ KM3/BTZ

AR AL B T KM3 AHkR, 4275 PAK3 935K

A g KM3/BTZ 40k 14977 OB MEAATE — 5 (R AH G 5 ik

— B R  EM ] PAKS #93R35 2 5 , KM3/BTZ 4ifitk

o I7 BB W3 T L IR SE T PAK (Y R Ik T 4

KM3/BTZ 4l i fe s 7 it .

ZE LRI, ARWESE RN, miR-134-5p ] §i 5 KM3/BTZ 4
Jpkxs BTZ iy e, HpLI n] RE 54l PAKS fY 3Rk
AKX, X miR-134-5p BPHEA B RO IR IRIGTT MM & BLHT R
AR R B I SR
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