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[HE ] T=588: kM54 (multiple myeloma, MM ) iz E45
SEPEREE2 (ubiquitin-specific peptidase 2, USP2) ifiid J32 ZALVEHIEZE AN
H AR SRS, S 5 MMANRUE A, 38 0 H MM AE A USP21%
PERT LRI AE AT o AR B IR 1 =R 32 RSP o & R R % MM
YA N USP2RG IR VR M ML, Fik: Ry FHAifb USP22E 11 K R M8 A bt
HKS-#4 44 ( glutathione S-transferase, GST ) #RZEMITZ R AZHHARIS 152

(ubiquitin A-52 residue ribosomal protein fusion product, UbAS52 ) EJGST-UbA52
AN Rz B NAR R, W E S R R X USP2 2572 2 AL B Pk (1 52
M, DAMMAZH A R MM L.SFIHO294H il A58l , >R F A BT 43 B il o - )
FRAN S AN N USP2INAN IG5 530 F7 o DA TRV 3 1 o 5 W) 4 AL FEMMLL .S
HO2941 M, 1 FHAE PSRN vE ( Western blot ) 46 4 il Py USP24E 11 Az A i) 974
oy [ AR M AR o F AR A W EE HDL (cyclin D1, CCNDIL) F4HAl
JIFAEE 1AL (cyclin A1, CCNAL) , Z8Lf5 556 300 5> T KR AS FIA 2 15 7
FE 78 (glucose regulated protein 78kD, GRP78) , LM I8 HAHIE4FC/
EBP[Al &1 ( C/EBP-homologous protein, CHOP ) | /K F-fik7s, FFH R
BRI 3 KIS USP2H929-OEFIMM1.S-OB 40T L & ik 35 USP2 (¥ H929-
LEFIMMIL.S-LE4NAI, “RFAHANATE0RF £-8 (cell counting kit-8, CCK-8) #l
T AN P AAE I w44 AL FR S HO29 . H929-OE, H929-LE., MM1.S., MMI.
S-OEAIMM .S-LE4IEF MGl R AP T3 . SR F& wlRanT LIk usp2
I MIGST-UbAS2EE KA, JT R EEAEE [ EEdMHH A (half inhibitory
concentration, 1Cs,) N3.814 umol/L ] . [A]i o & w1 EREN NS 1 ITUSP24E 1N
I (49.1. 53.2F156.4 °C) MM, Zm& RIS, MML.SHIH929
HHNCCNDL, CCNAIHIKRASH [F13RAW] i B, 1 GRP78HICHOPH 1%
KR FETE . HE—L ST R 40 pmol/L i & w454 Ab 324 h)5, H929-OE4HAE
SRR RN T4 R (37.6841.10) %F1 (18.99+0.26) %, MMI1.S-OE
M BRI RN T3 R (24.4840.49) %F1 (33.2940.75) %, BEME
TH29FIMMI.SZHAE [ H929: (57.1941.93) %Fl (45.65+0.24) %; MMI.
S: (50.04£0.53) %F1 (40.25+0.91) %; P¥J<0.05, n=3 ] ; WMifkF&ikUSP2
MYH929-LEFIMM 1.S-LEZH g 8 58 40 il A0 4 T3 B 0 Th 55 [ H929-LE-1#:

(80.70+£1.60) %F1 (89.084£0.49) %; H929-LE-2#: (75.30£3.80) %l

(82.41%£1.07) %; MMI.S-LE-1#: (70.64+0.84) %Fl (67.63+50.21) %;
MMI1.S-LE-2#: (68.47+1.32) %FI1 (85.90+0.18) %; P¥<0.05, n=3] ., &
W W AR AR S S5 MMAH M N2 2228 R 45 5 F USP225 & Al e
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[ Abstract | Background and purpose: Intracellular deubiquitylating enzymes, such as ubiquitin-specific peptidase 2 (USP2),
play a pivotal role in regulating protein degradation and cellular homeostasis by modulating protein ubiquitin deconjugation, which
have been implicated in the proliferation and survival of multiple myeloma (MM) cells. Targeting the inhibition of USP2 activity
in MM cells might modulate their biological behavior. This study aimed to investigate regulatory effects of the leukotriene receptor
antagonist montelukast sodium on USP2 in MM cells and its subsequent biological effects. Methods: An in vitro deubiquitination
reaction system was established using purified USP2 protein and its substrate, the glutathione S-transferase (GST) tagged ubiquitin
A-52 residue ribosomal protein fusion product (UbAS2), known as GST-UbAS52 protein. This system was used to characterize
inhibitory effects of montelukast sodium on USP2 deubiquitinase activity. The MM cell lines MM1.S and H929 were used as in vitro
models. Cellular thermal shift assay (CETSA) was subsequently employed to test interaction mode between montelukast sodium
and USP2 in MM cells. Western blot assay was applied to detect expression levels of USP2 and its targeting regulators, including
cell cycle supervisors cyclin D1 (CCND1) and cyclin A1 (CCNA1), classical signaling transducer KRAS and glucose regulated
protein 78kD (GRP78), as well as apoptotic molecule C/EBP-homologous protein (CHOP) in MM1.S and H929 cells before and
after the treatment with different concentrations of montelukast sodium. MM cells with either overexpression (H929-OE, MM1.
S-OE) or knockdown (H929-LE, MM1.S-LE) of USP2 were generated using a lentiviral vector. Cell counting kit-8 (CCK-8) and
flow cytometry were utilized to detect the proliferation and apoptotic rates of H929-OE, MM 1.S-OE, H929-LE and MM1.S-LE cells
treated with montelukast sodium. Results: Montelukast sodium was found to inhibit USP2 mediated degradation of GST-UbAS52
protein in a concentration-dependent manner, with a half inhibitory concentration (ICs,) of 3.814 umol/L. Additionally, montelukast
sodium significantly enhanced the thermal stability of USP2 at temperatures of 49.1, 53.2 and 56.4 ‘C. It was also shown that
montelukast sodium could down-regulate expressions of CCND1, CCNA1 and KRAS, while increase levels of GRP78 and CHOP
in MM1.S and H929 cells. Furthermore, after treating with 40 umol/L montelukast sodium for 24 h, the proliferation inhibition and
apoptotic rate of H929-OE cells reached to (37.68+1.10)% and (18.99+0.26)%, while the proliferation inhibition and apoptotic
rate of MM1.S-OE cells reached to (24.48 -0.49)% and (33.294-0.75)%, which were significantly lower than those in H929 and
MMI.S cells [H929: (57.1941.93)% and (45.6540.24)%; MM1.S: (50.0440.53)% and (40.25+0.91)%; P<<0.05, n=3] .
Conversely, the proliferation inhibition and apoptotic rates of H929-LE and MM1.S-LE cells were significantly higher [H929-
LE-1#: (80.70%1.60)% and (89.08 +0.49)%; H929-LE-2#: (75.30+3.80)% and (82.41 +1.07)%; MM1.S-LE-1#: (70.64+0.84)%
and (67.63+0.21)%; MM1.S-LE-2#: (68.47+1.32)% and (85.90+0.18)%; P<<0.05, n=3] . Conclusion: Montelukast sodium can
target ubiquitin proteasome regulator USP2 and inhibit its deubiquitylating activity, which may modulate USP2 directing protein and
trigger endoplasmic reticulum stress to induce cell cycle arrest and apoptosis in MM cells.

[ Key words ] Multiple myeloma; Montelukast sodium; Ubiquitin-specific peptidase 2; Deubiquitylation; Cell apoptosis
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W BRI, MM N USP2 5 35k 5 %
AN R TG 2 UIAHOC, AHIMMAZH AN USP2{5 P
A LA ) 20 e AR O S R AR T, $/RUSP2
A BE N2 R - A B TE R AR
TR” YRIFHAR . BTIEESE U BOR, SR
FEPUR T & B R MM N 2 1 B A
PAERON . L, ASHESE AMMAN i 22 H929 11
MM 1. SZHAE R ARSME TR, W 6 w4 MM
AN Y USP22E 1 B L 5 00 F A5 IR R PR 52
HrTBERYE ML

LI p R RES

1.1 SEREH Y
i AR (No.151767-02-1) W [ 1t

B R AR AR A, USP24l FIML364

(No0.1991986-30-1 ) 1§ H 35 ElMedChem Express
NE, “HIETA (dimethyl sulfoxide,
DMSO ) . RPMI-16405% %3 HIDMEM 5 77 5 1)
I H 22 E Sigma/A /), 10%G24- 113 ( fetal bovine
serum, FBS) FIFRE 1A% IR N VI BamHI1/ Xhol
0 H 22 E Thermo Fisher Scientific/A &, Ni-
NTAKEFAKTAZE 4 AL BOAH (35 (U 1 [ 56
[E|GE Healthcare/Arl, RAFHEFH @IS A
FEE Cytiva/A ], Amicon O IEE W A ¥ [H
Millipore/A ], KIGFF R BL2 1832 A5 240 i F
R E PR A A R F, Pgex-6p 1 1Ak
WA L YR AR AR, SRS R
%W ( phosphate-buffered saline, PBS) g H [+
VR R 55 AR R ey A RS L A I H I
JENT BTAFF AT . AT 307 & -8 (cell
counting kit-8, CCK-8) FllAnnexin- V /FHi
fR75¢ 2% ( fluorescein isothiocyanate, FITC)
PR TR IR S B 2B S A R R
AIRAA, USP2., 4iiBA & D1 (cyclin
D1, CCND1) . ZuffifElH#EHAL (cyclin A,
CCNA1) . KRAS. GRP78. CHOP#tubulin—
i p L IR R AR AR AE], 5
Wroe il PuRE gL e A i = RAEYF ARG R
], PAGESERE P il 2512850 G A Ha Ak 22 20k

(electrochemical luminescence, ECL ) 7| &34
W [ R E R A IR AR, B R
G W G R F S LA R PR
A, AR SR, FLARRE O A SERER S0 1 35
[E Corning 2y )

1.2 #paEEsE

AMMAN LR H929 . MM 1.SHIANE B 41 ity

FZHEK-293 T4 ity I 7 28 30 2% B 2 B g B
A R PR, HO29FIMM L. S0 i X4 /b T &
10%FBS. 100 U/mLE&HZEM100 pg/mLEERE
FYRPMI-164085 5= 57, HEK-293 T4 iR f% 70 T
10%FBS . 100 U/mL# % % 1100 ng/mLEEH
ZDMEMEE TR, BERR2 di ik ORRr 20 i 4
FRE A KORE . LR 4037 e 55 32 46
(37 C. COMBBENSY% . 95% B ) ks
It AEARHT, RN 1L min/q BB 3R A,
TRUF A AR AR S A K
1.3 USP2fMizRiZMEEELEZEH52 ( ubiquitin
A-52 residue ribosomal protein fusion product,
UbAS2 ) 4t

P USP2AEILAZ 03B 43 ( AR A TR 259 5]
a2 12605 ) i A B JF A% KLk ( pET-28a
JRL ) g, B SR R A AR R R
BL21 (DE3) #4fifi, 7637 C PRI«
IKUSP2EEH . YA E A $1600 nmPE K ALY
W EIE (Do am ) 1H40.6~0.85F, F0.5 mmol/L
SN EE-B-D- AU A R USSP R ik,
AR, HZE A (10 mmol/L Tris-HCL,
100 mmol/L NaCl, pH=8.0) H&., 74 CF
P18 000X g#5.001 h, ¢ L5 5 M MwE R 4
B, JF AR B0 2% vhi AT S NI -NTA R
o HAKTAE H 4L, AR T
20~250 mmol/LIKME 1Y 2% ik AXTUSP2UEL 744 i
VML . B R I A 1 B 253 £ 45 mmol/L
BERRAR (pH=6.0) 1300 mmol/L NaCI - fr) )
~PHERH 4354 ( Superdex 75, HiLoad 26/60,
Amersham ) . ¥ AUSP2RI4L LA = 310 LL
B A A KR, IFfH Amicon 2.0 88 I8
(10 kDafl FEAHX 0¥ fe ) W46 210 mg/mL,
B T80 CHEEARAT

M ecDNASCE i o8 1F 71 51 45 -TCGCGGA
TCCATGCAGATCTTTGTGAAGACCCTC-3'HI
JZ a5 #9)5'-TCCGCTCGAGTTATTTGACCTTC
TTCTTGGGACG-3'P 34 iy NUBAS2FEH, FFAH
FHBR $ilVERZ 2 N VT BamH1/ Xhol 5 f& £ Pgex-6p1
. B S B pGEX-6P1-UBAS2 JFikr i Y 1) K
FFABL21 (DE3) H1, 7E16 C TR £k
2 H BRS-F5F4 1 ( glutathione S-transferase,
GST) Hr2EAIUbAS2EIGST-UbAS2EE 10 24Dgg0
{H35%0.6~0.80F, FH0.5 mmol/L 5N %-4-D-#ift:
RS T RN . R AR I FH R 2% v
( 10 mmol/L Tris-HCL, 140 mmol/L NaCl,
2.7 mmol/L KC1, 10 mmol/L & W& &1,
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1.8 mmol/LEiE — &4, 0.1%NP-40, 1 mmol/L
PMSF, 1 mmol/L Cocktail, pH=8.0) Tk, 7¢
4 CFLA18 000X g1 h, K5 L -5 4 e e
FoT S o FHA e H BR = S JZ B A BT 4FF 12 A 46
WEH, HBERZErh#% (250 mmol/L Tris-HCL,
50 mmol/LifJEAIABEH K, 100 mmol/L NaCIF!
0.1%NP-40, pH=8.0) Vi, 5% M85 USP24H
[ S EEA T alifl . edi . A3 R
1.4 LAGST-UbAS2 ARIHFIZUSP2/IN Y FHE
3 51

PEPEGST-UbAS2 NG, #37USP2
PRSP I AR 2R, R o W) RR A XU S P2
BTG PR RS2 o TC A R GS T-UbAS2 I 1A %
“4: 1 mmol/L EDTA-Na. 0.5 mmol/L DTT.
50 mmol/L Tris-HCL ( pH=7.4) }400 nmol/L
GST-UbAS52., HINIAIHE ) ml el . ML364
FIDMSO54lifbUSP2E 1 (& i fb DI BEIX 45«
RIEMR)T51259~60507 ) 7£37 CIEIEAE T AR E
15 minfi, MAJEYEFIGST-UbAS24kLLIR T
15 min, Ff/E 2000 RN ERERTK, fJa
2 I s i Mo e e R R Y e, T AR AN
FTER B A 44
1.5 ZFEARENZEE ( Western blot ) & il 2H ia1 A
HMEBKFE

] PB SV 4% i A 45 2EL 40 G o A 490 24 i
BB ER, RAFZSEREE R, W4
R VR R AT o R O R ik R TR T A
JEEHE K ('sodium dodecylsulphate polyacrylamide gel
electrophoresis, SDS-PAGE ) , 250 mAfHFif% A%
90 min; ik FHS%MARFUIE AL h, A
HEULRH A5 LU IBC ) — 3T, B T4 CRPERIR L
W 2RI S A7 0.1%0 120 PBSHETA 3K,
FHRS min, FRUEEM, AL 5 000% BEAYAH
NP, IR EEREEL he BREEBGEHE
£ 0.1%3R-20PBS 7R /e % (PEMR3IR, &K
S5min) , FHECLiGH & WS E s AENCHE L
i A2 RO R G A TR BN A5 9
1.6 ZHREIATEFRE ST ( cellular thermal shift
assay, CETSA )

AR LT X 1040, (& A 1% 85 R
Pt 400 5 5500 0 1 %0 2 D SRR A 4 AU PBS H A
MM .S, FH 2R E TWA2 minf5, HE
FHGH, BFER Nk, RE3R, HEERL
20 000X g& 0>, 4 °C 20 min. B W, 20
N2 5 DMSO (X ) 5200 pmol/Li & =
FHNTE3T7 C T IR A 30 min, SRJG4H 6550y Tl

Hz2 AR (43.6. 46.0, 49.1, 53.2. 56.4
F158.6 C) 3 min ¥ HEMR A R EIR30 s, PG
WAL — 2512120 000X gBS.0, 4 °C 30 min,
B WS E T1.5 mL Eppendorfid &, A
5XSDS, FE100 CHMBAMLAF MRS mindfii H
Western blot/3HTUSP2#E 17K .
1.7 AERLEHERETRELFBUSP2H
MM 28 A1 ik

MR GenBank % 2 ( https://www.ncbi.nlm.
nih.gov/genbank ) FI5KEE L5 % HEAL ) sgRNASC
e https://www.zlab.bio/resources ) H1 A3k
S E, &4 RUSP2E [ i gt X 4K 59
SFIPAIUSP2 sgRNAG Y, IR R A BisE
( polymerase chain reaction, PCR) £ ARy 1 H
FIFE R R B, iz FH 3 R B 4 B ARk H e e 18
W TR IR, Al I A Ok
FFIGAIE W T 20 R RIS 5 a2 s SR e
HEK-293T#Hf ., WeHs: /548 hAYHEK-293 T4
M LW, A4 000X g0y, 4 °C 10 min, R
0.45 pmiE#Fid & LIRS B TEE B0,
K HIBeckman i i# 2.0 HLLL50 000 X gZ5.ly, 4 C
2 ho 3% FIHM, FIRPMI-16401% 37 5 i 2%
FEULTE . R FDEGIE I RE b P e 7 1% 8
1X10° TU/mL, & T-80 C/r3{afr. KH929
FIMM .S o S5 BE R6 X 10 11 X 10°4/mL
M, R TofLAR T, BALINAT mLAH A
Wo BALINAGE BN R M40 pLIHE TR E
WG R, 37 CHEIRE.OHLLAL 800X g
B2 h, [RHER IR . B RE A IR
IR ARG 74 hE T EERPMI-164035 5%
BE, 48 hJE PR BRI, A ERSEE 2, L
LR PE R ng/mL. Givefs Y ST 49 K
Regi, IR USCEE—35 40 4 it R F Western blot%: jE
2R SR IR R R 4 A0 B N USP2 2R 11 Y
FERNEOL
1.8 CCK-8i%#a M4 AaiE T

WCEE T B KA, R 6 X 10°
A/mL, TE96FLAR &R fLIEFS0 pL 40 M B
( DMSOXJ HE L Fn 2 Py ab PRAT 35 3452 4L )
BIAEFL A3 X 10M0M 41 968 IASO pL A
[ o o B FIRR B R R TS OV BRAL
BN e 20 . e T AL el — R A
WEERTFRU, B 1k 1] 5 | AL ] v
KK, FHDEAME; AT CHEESEFRA DR
F224 W [ AFLIAL0 L CCK-81kH, #1964l
TFWRAE, AR TSR E 1~4 h; K
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PSRRI i oA e R a5 A, K450 nmi K
Ab DI .
1.9 Annexin-V/FITC/B4L A IE ( propidium
iodide, PI) XU iEA NI ZH AR T

R4 Annexin- V /FITCIH T K75 & vd B
P AN TR A PR A0 iU 45 T Eppendor i 4, DA
1 000X gi.0>3 min, FEACH, A1 mL PBS
VR, FRRESOF RV, FFIMAS00 pLas &
W, BTSN M. A A A0 R
Fin A5 uL Annexin- V/FITC, 1RE]EROGIE T
15 min, FHAIAS pL PI, #HEHE 3 min, 30 min
PR T 24N ARAG T
1.10 ZEitEhbid

i FHGraph Pad. Prism9.0 kAR AF % Kb E1 7
Giitop b, HHECRILIY Es s, X 40
EUI e N R B g 121 B T O i o o |
JrEFFHREE, RHBREE T 2Z0tEF
{8, P45 %] B4 H AR FH DunnetthG 46 .
P<0.05hZEFAGHFRE L.

2 4 R

2.1 FEFASFNEMMAMAKNUSP2EREES
FEHD I E A

AR EE SR e (1.6~50.0 pmol/L ) By &
FIRREN . USP2AIHHIFIML364 F1DMSO43 5 A
USP24L & (TR F 15 min, REIAURYEE
GST-UbAS2iEAT e v, 45 7n, DMSOTikb#
H USSP T 1% 7 Bt GST-Ub, TMML364 70
AbBRZE S PR AR B, 1.6~5.0 ummol/LiE &+
R PREH H BN [A] KB GST-Ub, 6.2 pmmol/L
DL I o 6 ) gl T Ak T A B A A B (A

1A) o ffiHImage JERAFSEA T K EE TR RS
FVRFAXTUSP2IGE PR EIRE , 4R LM, @&
A REESTUSP2IE P A IV B2 (half inhibitory
concentration, 1Cs,) 43.814 pmmol/L ( E1B) .
HE— A 200 pmmol/L & w4548 FIDMSO 43
B 5 MM 1. SAH M 247 W R 730 min, SRJEHEAT
CETSA, #iR /R, HE mlfrahmiit 41 uSP2
ETE49.1, 53.2H156.4 CHIPFaEE B E T
DMSOFiALFRZH (E1C)
2.2 FZEFHFNIAEMMAR AN USPFESF
Fzix, HFIApEIEEHFES AT

MM 1.SFIHO294 il £54140.0 pmol/L & v
Frenr b Be . 8. 124124 h)5, Western blotf:
MZER B, SX AL, MM1.SFIH92941
i USP2##5 4> F-CCND1. CCNA1FIKRASHE
IR 7K S I (R 1 9, ) A P o P o 3
PR A AT T A5 T GRP78HICHOPE H &
IRIK S S AR LA (E2A ) o R[AEER
HelE (30, 40, 50F160 pmol/L ) Fl) &l Hreh Ak
FEMM1.SHIHO294 124 h)m, 4iINCCNDI .
CCNA1FIKRAS 788 1 3 TR 7K P 1 Tk B AR 1
A, M GRP78HICHOPHE [ # ik /K -5 ik K
T E (E2B) o dE—20 0 CCK-8¥A A I Y
PRANBLAEAS [R] e B 1) ot W) RN 40 A 324 b
P A RIHR, S5RER, &8RRI MMILSAH
HO2941 i Y 1C s, 5331 }35.87H134.89 pmol/L ( &
2C) . SIFER, Annexin- V/PIX YL 7 240 i
ARKGIAEI TR LS R R, MMI1L.SHIHI2941
i 28 35k AN [) e 5 1) o 8 R R S AR B 24 h
Annexin- V /PG40y ( BRI T4 ) AH HL X AR
MR Z, HEHBREREYE (K2D) .

A qu’ B
MNK &Go © “}@
50.0 40.0 250 200 125 100 62 50 3.1 2.5 1.6umolL ¥ Q® K\
> 150
I ——— —— © GST-UbA52 %
[}
£ 100}
— - GST-Ub =
E
c o 50
43.6 C. 46.0 °C 49.1 C 532 C 56.4 °C 58.6 C "3
T) C . 1 1
o o o o o o [~
& @ ¢ @ ¢ s s e N,
SRR R R T R A R Log10/(umol-L")
50
s USP2

- TR . e T .

ST I T LT L e

El1 ZERHEHMITUSP2iE RSN

Fig.1 Effects of montelukast sodium on activities of USP2

A: Effects of montelukast sodium (MNK) on purified USP2 in vitro deubiquitination reaction. B: IC5, of MNK was calculated through gray scanning
of GST-UbAS2 band. C: Effects of MNK (200 umol/L) on the thermal stability of USP2 was detected by co-incubation with MM1.S cell lysate.
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A MMI1.S B MMI1.S C MM1.S
\,\e\ MNK \,\e\ MNK
S &
6 8 12 24h 30 40 50 60umolL ©
B W conal - CCNAL =y
=
- il conpi BREE I B 3 conni g
KRA 3
L L L L LS L L 5
W ——— - GRP78 — e w— e w=w GRP7S
0 . . .
S @ &= CHOP WSS chor 0.0 0.5 1.0 15 2.0
S = @ Tubulin S s s o Tubulin Log10/(umol-L")
H929 H929 H929
& MNK & MNK
c°° <
6 8 12 24h 30 40 50 60umolL ©
S8 88 88 FF 0 conal S T B coNAT z
_ B
LAl CCNDI S S e s s CONDI ks
[ BN e e W KRAS e W e . KRAS g
— —— — — GRP78 — e e ey ey GRP78
_ 0 . . .
e —— — —
CHOP CHoP 0.0 0.5 1.0 15 2.0
— aun au» e = |, W S ——— T bulin Logl0/(umol-L")
D MM1.S
Control 30 pmol/L 40 pmol/L 50 pmol/L 60 pmol/L
10°Far Q2 10°Fq1 Q2 10°Far Q2 10°Fa1 Q2 10° Far Q2
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Fig.2 Effects of montelukast sodium on USP2 targeted proteins and regulators of endoplasmic reticulum stress in MM cells

A: Western blot analysis of cell cycle regulators, signal transduction protein and endoplasmic reticulum stress molecules in MM1.S and H929 treated
with 40 pmol/L montelukast sodium (MNK) at indicated times. B: Western blot analysis of cell cycle regulators, signal transduction protein and
endoplasmic reticulum stress molecules in MM1.S and H929 treated with MNK at indicated concentrations for 24 h. C: CCK-8 tests of MM1.S and
H929 cells treated with MNK in at indicated concentrations for 24 h. D: Flow cytometry analysis of apoptosis rate of MM1.S and H929 cells treated
with different concentrations of MNK.
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Fig.3 USP2 protein expression in MM cells

A: Western blot analysis of transfection efficiency of USP2 overexpression plasmid in MM1.S-OE and H929-OE cells. B: Western blot analysis of
transfection efficiency of USP2 knock-out plasmid in MM1.S-LE-1#, MM 1.S-LE-2#, H929-LE-1# and H929-LE-2# cells.

F1  HEFHEFHAXTMME R S FE 0 5 F00E T R R0
Tab.1 Effects of montelukast sodium on proliferation inhibition and apoptosis rate of MM cells
H929 MM.1S
Group Samples n
Proliferation inhibition rate/% Apoptosis rate/%  Proliferation inhibition rate/%  Apoptosis rate/%

Control 3 57.194+1.93 45.65+0.24 50.0440.53 40.25+0.91
USP2-OE 3 37.68+1.10" 18.9940.26" 24.4840.49" 33.2940.75"
USP2-LE-1# 3 80.70£1.60" 89.08£0.49" 70.64£0.84" 67.63£0.21"
USP2-LE-2# 3 75.30£3.80" 82.41£1.07" 68.47+£1.32" 85.90+£0.18"
F value 143.7 5664 1233 3290

The treatment concentration of montelukast sodium was 40 pmol/L.*: P<<0.001, compared with control group; **: P<<0.000 1, compared with

control group.
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