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Al p-mTOR/T- mTOR 5 [ F R W] 15 55 (P<0. 05 ) 5 RA Wit/ MA B 208020 , 20 i B8 A= 22 fig ) 4
5, A AR R T PR VR . 858 DOER NUPRI AT fgid o RAIK B mE7KEfE i U266 4i i if % Fii
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Silencing NUPR1 down-regulates autophagy and promotes migration and invasion in

human multiple myeloma U266 cells
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Chongqing Medical University, Chongqing, 400016, China

[ Abstract | Objective To explore the effect of silencing nuclear protein 1 (NUPR1) on autophagy,
migration and invasion in human multiple myeloma (MM) U266 cells and its possible mechanism. Methods
NUPR1-shRNA was transfected into MM U266 cells, and the transfection rate was detected by flow
cytometry. Then the cells were divided into negative control cells ( transfected with unrelated sequence RNA
lentiviral vector) and NUPR1 knockdown cells ( transfected with NUPRI1-shRNA lentiviral vector). The
interference effect of NUPR1 was detected by qRT-PCR, and the expression levels of autophagy related
proteins ( Beclinl, ATG5, LC3 II/LC3 [, P62), migration and invasion associated proteins ( MMP9,
CXCR4) and pathway proteins ( p-AKT/T-AKT, p-mTOR/T-mTOR) were measured by Western blotting.
Transmission electron microscopy (TEM) was used to observe autophagosomes. Transwell test was employed
to detect cell migration and invasion. Results The expression of NUPR1 at mRNA and protein level was
significantly decreased in NUPR1 knockdown cells ( P<0. 05). The protein levels of autophagy related
proteins, ATGS, Beclinl and LC3 [[ /L.C3 [ were significantly lower, while those of f MMP9, CXCR4, P62,
p-AKT/T-AKT and p-mTOR/T-mTOR were increased obviously in the NUPR1 knockdown cells than the
negative control cells (P<0. 05). There were significantly reduced autophagosomes in NUPR1 knockdown
cells. While, migratory and invasive abilities were enhanced in NUPR1 knock down group, and rapamycin
reduced the promoting effects. Conclusion Silencing NUPR1 may promotes migration and invasion by down-
regulating autophagy in U266 cells, which may be related to activation of the AKT/mTOR pathway.
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2 KM B R (multiple myeloma , MM ) S22 4 ifd 8
PEIGFEPERR , A R B W LT, BN MR RS
TR Rz N A A R L A A
T8 0L T A0 AR AT A DAY T 7 S8 B s A KA = 1
Jr. SR A Z B B T ReFE LA, 2L AN
R MHRHFFRFRA, L/ N5% B8 955 %1 (minimal residual
disease ,MRD) fJJE B2 MM &2 % FIXEIG B 22 i [H 2
— TR RS R 22 5 MRD BT s e e

PR R T H 1(nuclear protein 1, NUPR1)
NFRAE p8 Al Coml , 2—Fh S SR 40 A Y 2= 170 M
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NUPR1 ZEZL Mg R /N0 AT e B bR s <5 g v ik
JEFA' . SRR, mAIE NUPRIL AT 4] HepG2 fiF
S A A /)N 4 i i 95 40 I A9 3T A%, (H L HL I v oK B
RS AT RIFE R, NUPRI 5 8 40 e 370 A4
ST E WERGIE T AE MM R B A B2 v 25 28 K
BT ST S 5 Y R 40 M B T B A 2R
FRATRTIIRITE 20 MM 40Py ok Pt F
A2, FRATHED MM 24 Jfd 4 = 7K 7 A W W] fig 5 NUPRI
ARG P, AR 38 1w I NUPRT 235 0
FLHOERERE U266 i 7 W5 355 FIR 22 RE 1 10 52
Je ML) T AFAE R HE, L HE— 42 Bl NUPRI 7E MM
FEPERT, i MM R 38y P BB mT RE

1 W57

L1 3t

L1 AZkVEEHER U266 40 bk
(R CTBER) 2

L1200 s2geilnl 855 FIERBEN (Polybrene) Ity
TP A 7] 5 A% 3R (50 mg) Al RPMI1640 14 T
Sigma Aldrich 23 ] 5 ig 4~ I35 W F PAN-Biotech GmbH
N3 TRIzol \PCR {50 & Jz PCR 5|43y F TaKaRa
A T] s PRI e I E (BCA ¥5) R & A A
JE BN S 6 AR IR B W T35 = K|l PVDF JE N
T Milipore 73 A ; I52#% 8% 25 ( Puromycin ) I T 38 8K G A
JRBHE A T]; NUPRT HU4& I T Novus Biologicals 23 7] ;
L.C3 AKT. p-AKT .MMP9 . CXCR4 H ATGS i {41y
F I RAEY R/ F] ;Beclinl | B-actin, mTOR ,p-mTOR
1 P62 HLAIg WG T Proteintech 23] o

1.2 gk

L2015 B A0 1 A iz H1 b B g
NUPRI1 JE: K )4 55 1 shRNA T3 751 2k 5'-CCAAG-
CTGCAGAATTCAGA-3'; [ s 1 JE 5 ¥ 51 g 5'-TTC-
TCCGAACGTGTCACGT-3', i b Bl FE R 2 ] 58 B

H 5% i 20

shRNA J3 51|95 BEARAAR B ARG ALk B
1.2.2 REtkfils  BOSEE RN U266 410,
HET 2 AL, BALEEFD 5x10° A4, T 24 LA
Bigte HeULTo K79 shRNA 1295 25 1) 4 AR Ay [ 44
Xf IR, % g NUPR1-shRNA 18955 75 19 240 M A/ b s IR
4H , 20 i JE% Y 52 80 ( multiplicity of infection, MOI)
100, [A A Polybrene (5 wg/mL) , 5537 12 h J5 H
FEFRW . T 72 h JE WL E g (a3, WA 3
)5, 0.5 mg/L ] Puromyein F5£20H 1% (£ 1~2 K
BRI ) o 2 IS FRAG R S Y 20 Mk o
1.2.3 qRT-PCR #5 PRI A0 RNA Jf- 300
ARG cDNACEAR 20 pl) o AR PCR SOy 254
(95 °C 305,95 C 55,60 °C 30 s)#H47 50 MG,
H3ANEAL,EE 3 BIFHILE L,

%1 qRT-PCR 3|#5 5|

HH PS5 —3)

NUPRI 7 : AGGACTTATTCCCGCTGACTGA 194
7 : TGCCGTGCGTGTCTATTTATTG

WK/ bp

% : CCACGAACTACCTTCAACTCC
T : GTGATCTCCTTCTGCATCCTGT

1.2.4 Western blot kil $REUEA1EE A G HE175E
JEH Ik (EAER R 30 we) , ARG AN E 4], /2 PVDF
B ETEIN—40F 4 CIER R, 2L H 43 3 G PE(TBST,
30 min) , FEAIA ZH05 BT 37 CHEFH, 60 min f5HUH
e (CEART) ,ECL 5%, L B-actin /2 NS &
JREEE . SEBEA 31K,

1.2.5 ESTREIEE AW A3 BIDCEE B X HR A K
EARL AN (454 1x10° ) F 2 mL EP 45,1 200 1/min
B0 10 min J5, 35 13,4 CI T BEESE 24 h )5 0.1 mol/L
PBS 3£ 30 min (4324 3 1K) , R85 4 C 1% 5K IR [ F1
ML FHE Gy 2 b, S e il SR Y] i, (o T8 S H - S Ak
BEIEAT SRR IR

1.2.6 iFRSCE:  HOWECA K Y [ 44 0] B 4 0
R ZE 20 1 5331 45 F 100 ng/mL 75 WA %2 R AL B 24 h
J WA A 20 L (A 45 R B A A R AL PR 4 i)
FAGIMLSE 5% 77 2 F s, B 1< 10° 441 ifg 400 L A
Transwell /NE FE. FZEMAL 10%FBS 1355 3t
600 pL,37 CHFE 24 h, SR WAR & 41T % 400, i
S 20 WL 200 B R, FH A0 B B AR T A
TERS AN AN = T1RORR DU KA i g 25 %< 1070, 02 4~
1.2.7 228505 KA A G RPMI 1640
Fe 18RRI S), B 50 pl B ss fE/NE s, 37 Tk
B 30 min, R NREIERITR SR
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P8 2K AL RIS [F] 4 8] FL 8. P<0. 05 R 2ESF A 4L

AR
2 #R

2.1 NUPRI-shRNA 12 5% 7 s 5 45 4« U266 %m it
2.1.1 WREEHINE S e 360 NUPRI-shRNA
T B Y U266 4Nl J5 5% e 631k 90% (1) , it B
R e L

2.1.2 1 mRNA MEAKERI @K NUPRT 6
fik41 NUPR1 mRNA Fl1EE [ AH X 2 55 2 34 (1 PR ) IR
H W FFER(P<0.05, &1 2.4 2)

BHPEXT HE AL AR
B-actin(43x10°)—>  —— “ = b

A A M T B8 28 ( x20 000) ;B : & A%28 ( x30 000)
2 K48 U266 A NUPR1 & H KA
3 TEM 2212k NUPRI J5 U266 £ B B I/ i

%2 4 NUPR1 mRNA fIZHKEHENRIEE

B (n=3,xes) 2.2.2 HBAWMHELEAFEE Western blot #;l %

g T T P, B4 LC3 11 /LC3 1 ,Beclinl 1 ATGS & [ AH %
e 1. 05720, 208 a0 0 Fh A P XT HEZH WY SR s/ T P62 AR (A X R AR
ML 0. 046:0. 039 0.4830.212 I TR 4L (P<0.05) . &N R
P 0.001 0.025 Jii o BRI X R 4 Fn g {41 LC3 T/LC3 1 | Beclinl il
ATGS 5 I AHRE 3k 1 1 5 Ak 3R B 5 3, 1B 1%

2.2 % NUPRI1 Fif U266 & p g K -F AATHICTBAPEXT BRZH (P<0. 001 ) 5 4] P62 25 [ AH X

2.2.1  F 5P E AR [ M MA NUPRI I 2R 5, Feik A PR B BREAG (E AR AT = T B X
U266 41 W/ MA B s (K 3) . M2 (P<0.05,58 3 K 4) .,



http ://aammt. tmmu. edu. cn

=K AAAE,2019,41(23) 2325

®3 WMARBHEXEAEXNREELE(n=3,5ts)

s LC3M/LC3 T Beclinl ATGS P62
ZH 5
LUB i LISV b # T bS] Jib # A5 b 2T pOsEy
BIMEXTIRZL  1.813:0.469  3.363x0.296  1.550+0.147 2.753x0.193  1.286+0.258 1.883+0.229  2.430%0.376 0.677x0.121
R4l 0.80320.155 1.513+0.060 1.030£0.139  1.580+0.080  0.780+0.107 1.097+0.031  3.610+0.338  1.233x0.260
P 0.024 <0. 001 0.011 0.001 0.035 0. 004 0.016 0.028
U266 U266+ I

FAMEXTHRAL  GRfRe  efiRdl AT iR Al
LC3 1 (19x10°)—

=’ —
L3I (17x10°)— et ~
Beclin1(60x10")— (. -“

T

Bractin(43x10°)— W E— — —
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2.3 % NUPRI ¥ U266 2m it #4212 Z 48 H
2.3.1 FBLK I 2H 27 /N = A ML B
(825+129) , & Z FIAMEXF R4 [ (411£113) ,P=
0.014] . FHIAERAHG , W24 200t /NG W 40 i 5y
BEAL T B, (R AR AL 2 1 B X R A
[(327£27) wvs (207+44) ,P=0.016,[& 5],

o

A TAMT B2, B: 3k, C. AT Ba+FtaE L,
D: S+ EF i EE

B 5 T3 NUPRI 3t U266 0BT 75 88 H1 9 220

2.3.2 [ZFEEE AT A 2 2 /N = A
(326+£59), BEZ TUIMEX AL [ (175+£60), P =
0.037] . EHIAT RIS , B4 28 /N A0 40 5y
A4 BRI B D, (B AR AL A 2 T P X IR A
[ (125224) vs (70£17) ,P=0.035,[& 6],

(x40)

A:PMAT R4 BSR4, C. MR Ra+FmE L
D.sifk+EmEE

6 LEX NUPRI1 Xf U266 ZRA{RZE6E BRI (x40)
2.3.3 B AR 2B G HE R e A 2H 41 it

MMP9 Fl CXCR4 5 A X 235 1 &5 2 8 T B M
W2, ZH MM RO, W4l MMP9 fil CXCR4 #
F A 2 3k B A A FE U 2L E R AR LA v T R A
XFHRZ (P<0.05,8 4 & 7).
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MMP9 CXCR4

AL i A FRE AL TR R AP 5
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415
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P <0. 001 <0. 001 0. 041 0.016
U266 U266+ 1117 5

FAPEXTARZE  FRlReE  AEMR4l  [dxd iRAL
WNpo7sa0 ) . - o
cxcraGox10)— [

—

B—a(ttin(43x103)*> —— et

B 7 LB NUPRI1 %f U266 40 MMP9 #1 CXCR4 EH
RIEK R

2.4 AKT/mTOR 41z 5@ % & & £k
Western blot 25 5 R W | Fi{K 4 p-AKT/T-AKT 1
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p-mTOR/T-mTOR 5 [ FH X 2 14 18 55 [ 14 X i 4 B S
S AR 941 p-AKT/T-AKT F1 p-mTOR/
T-mTOR 25 AR 2 38 5 #4585 Ak BEFT I, (H (R4l
AT .35 5 B X R4 (P<0. 001, &1 8 .3 5) 6

U266 U266+ MM ZR

FAEXRRZL  mfikel  aefikgh BT IR

p-AKT(60x10°)— - -
TAKT(60x10') i - —
T—mTOR(ZSQxlO*)ﬂ- — e e

8 JTEK NUPRI1 3f AKT mTOR &E B &KL 0y

®5 WAAKT/mTOR ESEREAHEMNKEE
EEB(n=3,x+s)

- p-AKT/T-AKT p-mTOR/T-mTOR
ik
Ak PR Ab¥E Ak BT Ab¥E

BAPEXTREZE 1. 223+0. 127 0.427+0.040 1.493+0.051 0.343+0. 252

AL 1.749+0. 201 0.900+0. 056 2.017+0. 280 0.937+0.031
P i 0.019 <0.001 0.034 <0.001
3 e

AR BE AP 78 % B NUPR1 7E MM Hi 3k
H T NUPR1 F3A A4 U266 21 f 3456 , 12 37 41 i
T OB E AT 1 NUPRL 78 MM s B4R, A<
WFFEHE 1) I NUPRT URER X MM [ W Fi 28 19 52
Wi, 45 9% s, NUPR1T 76 mRNA FEE K F @R 34 A
B0, 7E mRNA KPR IR R (/KT 8 . SEDH Rl
PRACP AR AR G T 5K 7, LA R mRNA 4%
PSR RGAE , B A ok 3 BE 0, PRI B0 3

AWFFE o , UUEK NUPRIL J5, H W/ MAR 880,
bR PEE [ LC3 T [ LC3 T #4kw b, tbsah, A
W SRS MM S 1 P62 Y F A H4, Beclinl FiI ATGS %
KRR, rUL T O, DBk NUPRIL X} U266 20 [ e
PIHIVEF . MM 20 A = 7K 719 B e oA A7 LA R
VR, A MM 20 i, et st

B 22 F AN MM B 45 85t MMP9 F1 CXCRI12
Wk . MMPY & —FhEE kG , £ B T4
L 90 I I R it A, 8 3 b O B9 R R 4 i A i 8
BEJ11 . CXCRI12 5HAZ K CXCR4 454l {2 i
21 it 258 B T LA P B 00 M 0 T T s S 0 e A B R
Syt — AT R NUPR X MM 41 fifd 5 B8 Fn 4 22 11
S, A A RNA T8 R UTE NUPRI J5 & 3,
U266 i ifgiE 2268 135 m. [A] B, &I MMP9 1 CXCR4
EEAFIEH N, 2R UTEL NUPRI W] #2155 U266 4 i

TR ZZERE T .

A4, ULER NUPR1 Xt MM 411ty [ W 3 5% fiiR 2%
F14) 5 W) A L TR A A7 AE B 7 FRATTIE T A g5 3571
FNAEEZ A S K I, U266 20 A MK E 4 i PR A
FIRA , [T RS FN1R 22 58 1 e Ab BRATREAR . 145
FH] b5 NUPRI I8k, U266 40T F MR 226 11
MU AT AR A WA REARAR DG o FRATTHEDY B Wi i 411
il 2 MMP9 J¢ CXCR4 5 %843 B fiff i3 472 32 BT 7E
YA SR

FATATIABF ST 45 4278 NUPR1 7 MM ] g 2
AR A5 & BLUTER NUPRT GEfE#E MM Y
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FAAS —, L 2[R — B g op o ] BB & $8 40 9 A
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Fr R AR VE LR G TR 2R B B 4558 . ik
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F7E 220, MM (38 5E | F W RITE 22 68 1 A iR 45 2
5 AKT/mTOR 15 53 &4 2 0 Wik — B F 5%
NUPRI1 520 MM 4] i 33 26 A 1) 4470 & 15 5 1% 38 4%
A AW IR T AKT, mTOR 25 19 K How iz 1k 7k
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1%, TR) s 200 1 s 7P 5 A B T 5, 3R 22 RE ) A A B
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U266 4l [ Wi ER 1R ZE .

ZE Tk, UiBk NUPRI A F#AIK U266 41 it FH WK
- AT A AR BRE ST TUINER B A 8 MM
MR B BT LS T- . Al T4 NUPRI (/355
REAE S0 MM 20 i 58 T R 2868 7, vl /> MRD & %,
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NUPRI Xf MM H I GER AR 21 m, kS 5
PR () 3 PR AR ALIATE A it — 2%
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