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Salinomycin Inhibits Acute Promyelocytic Leukemia Cells

Proliferation and Induces Differentiation

Zhao Yi'?, Liu Beizhong'?, Yao Shifei'?, Liu Lu?, Chen Min'?, Li Lianwen', Xiao Chunlan'?,
Shan Zhiling®, Gan Liugen'?, Xu Ting'?, Zhong Liang®*
('Central Laboratory, Yongchuan Hospital Affiliated to Chongqing Medical University, Chongqing 402160, China; *Key Laboratory of
Laboratory Medical Diagnostics Designated by the Ministry of Education, Chongqing Medical University, Chongging 400016, China)

Abstract This study is aimed to investigate the effects of salinomycin (SAL) on cell proliferation and
differentiation in acute promyelocytic leukemia cell line NB4 and its potential mechanisms. In this study, cell
proliferation was determined by cell counting kit-8 (CCK-8) assay, and cell morphological changes was evaluated
by performing Wright Giemsa staining. The expression of cell surface differentiation marker CD11b was detected
by flow cytometry. The protein levels of CD11b, C/EBPp, B-catenin, C-myc and Cyclin D1 were detected by
Western blot. The results indicated that SAL significantly inhibited cell proliferation, cells displayed morphological
features of differentiation after treated with SAL for 72 h. SAL treatment significantly increased the percentage
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of CD11b-positive cells and protein levels of CD11b and C/EBPp in a dose-dependent manner. In addition,

SAL decreased the protein levels of f-catenin, C-myc and Cyclin D1. This study also investigated the effect of

combined treatment of IWR-1, which was an inhibitor of the Wnt/B-catenin signaling pathway, and SAL on cell
differentiation. Compared with SAL treatment alone, the combination with SAL and IWR-1 promoted NB4 cell

differentiation induced by SAL. These results suggest that SAL effectively inhibits cell proliferation and promotes

cell differentiation possibly by blocking of Wnt/B-catenin signaling.
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The viability of NB4 cells was determined by CCK-8. *P<0.05, **P<0.01, ***P<0.001 vs control (DMSO) group.
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Fig.1 Effect of SAL on the proliferation of NB4 cells
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A: NB4 cells were treated with 0 (DMSO), 0.2, 0.4, 0.6 pmol/L SAL or 1 pmol/L ATRA, then the expression of CD11b was detected by flow cytometry;
B: CD11b expression rate was analysed by statistics. *P<0.05, **P<0.01, ***P<0.001 vs control (DMSO) group.

E2 #HERIINB4RE D UHRCD1bIRIZHIFN
Fig.2 Effect of SAL on the expression of granulocyte surface differentiation antigen CD11b in NB4 cells
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NB4 cells were treated with 0 (DMSO), 0.6 pmol/L SAL or 1 pmol/L ATRA for 72 h, then cell morphological changes were imaged with a microscope
after stained with Wright-Giemsa solution.
[El3 SALXINB44RA.SFHIZM
Fig.3 Effect of SAL on the morphology of NB4 cells
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A: 77 FHO(DMSO). 0.4, 0.6 pmol/L SALE(1 pmol/L ATRAKCFENBAZIAE72 hJi5, Western blotfrlICD11b. C/EBPBE [1/KF; By C: %4141k
HCD11b. C/EBPBIFIAHRT7KF, *P<0.05, #*P<0.01, 51 HE4L(DMSO4L) LL 4z«
A: NB4 cells were treated with 0 (DMSO), 0.4, 0.6 umol/L SAL or 1 pmol/L ATRA for 72 h, then the levels of CD11b and C/EBPP were determined by
Western blot; B,C: the relative levels of CD11b, C/EBPp proteins were analysed by statistics, *P<0.05, **P<0.01 vs control (DMSO) group.
[El4 SALXINB4ZRAEHHE X (L EBRIF/N
Fig.4 Effect of SAL on the expressions of differentiation related proteins in NB4 cells
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A: 0(DMSO). 0.4. 0.6 pmol/L SALE{1 umol/L ATRAXFENB44H 72 h/&, Western blotfailllB-catenin. C-myc. Cyclin D1{1 [17KF; B~D: %
20 A B-catenin. C-myc. Cyclin D1FJFIXT7KF, *P<0.05, **P<0.01, ***P<0.001, 5xJ L (DMSO4L) LL 54 -
A: NB4 cells were treated with 0 (DMSO), 0.4, 0.6 pmol/L SAL or 1 pmol/L ATRA for 72 h, then the levels of f-catenin, C-myc, Cyclin D1 were
determined by Western blot; B-D: the relative levels of B-catenin, C-myc, Cyclin D1 proteins were analysed by statistics, *P<0.05, **P<0.01,
**%P<0.001 vs control (DMSO) group.
&5 SALXINB4£HEEWnt/B-catenini® E& A S0
Fig.5 Effect of SAL on Wnt/B-catenin signaling in NB4 cells
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Giit2£ 53 HTCD11bR AL HL; C: Western blot KrillCD11bHY & FH /KT D: FZHANEHCD11b AT /KF. *P<0.05, “P<0.05.

NB4 cells were treated with 0 (DMSO), 10 pmol/L IWR-1, 0.6 pmol/L SAL or both or 1 pmol/L ATRA for 72 h. A: the expressions of CD11b were
detected by flow cytometry; B: CD11b expression rate was analysed by statistics; C: the levels of CD11b were determined by Western blot; D: the

relative levels of CD11b protein were analysed by statistics; *P<0.05, “P<0.05.

El6 IWR-1{Ei#SALIFSHINBIZRAEST L
Fig.6 IWR-1 promoted NB4 cell differentiation induced by SAL

M172 hJm, & A4l R A MICD b & k. FATK
B, 9 1 x4 41 i si CD b BH 4 f 41 i EL 45 R
3.62%%1.67%, 10 umol/L IWR-1. 0.6 umol/L SAL
B 6 A B pmol/L ATRAKL B j5 3 45 43 5] 9
34.94%%1.45%- 41.16%£6.25%. 59.07%%4.43%-
65.10%+7.21%(6). I #F, Western blot4h 1 iIF
B, BB FHTWR- 14215 T CD11b7KF(P<0.01), Bk
A i FHIWR-1 5 SALI CD11b A 8 15 7K 7 ¢ 0k
i FISALE(P<0.05), & HIIWR-1{Z 3 T SAL% 11
NB44H 531t -

3 Wig

APL) = BHRF 55 /2 (A I A B R S 3 . 5
i 1 22 RN L S AL BRI 7E R4 R BE . H T, APL
(1136 J7 AATRAFIATON &, H 3= ZALH NATRA
SISk, ATOE SAMRFET: 501k, Hk, %S
Y1 o tE R APLYA YT I — B NE . EAR H ATAPL

(6 7 HUA K, (BT A 36 o B A7 7R T
RAE VA R 25 BRI Bk, 5 02 FHK
HHIAPLAHBIIGIT 2540 . SALA —Fh M (3 (55 75 1
R B TR AR 3R, B R 2 P B A
LA BRI N, TR EW, HER
e —MEBIE YL A R 25, BA SR A T+
I AR K G- 12l B8 ik DL S CLLAH B 8 T2 (1 £ F -1,
Roulston %M M A g LA K 2 5455 B4 7K 7 25550E B T 4%
FESALEA W 1Pt A w4, Bk A BLA R
IEH BA A A A HESEREEH. (HERET
SALMIPT A M5 /F ) £ BT H A fe 8 1k, R A
KT SALE FAPLAH M 4 A 1 SCR AR E . R, A
WE AR T SALXT APLAH f PRNBAZH Ma (135 58 . 7
A5 B P R I ML, K LSAL W] B fiINB44H
Moy gE, H 2R, £SALAEET2 ha, 4
i R R A TS R . AR, SALYS I T
67 20 2 T 2 Ak AR B CD 1 Tb A K B R Ak br 54



B A S R A SR R AL 5 e A R S O 5 S ik

1389

C/EBPPIIZRIL. DA L& R, SALHEA 7 #NB4
YRR B VE

e — AN HZ g s 2 et .
I B 58 & B, Wnt/B-cateninfz 5 i % fEAMLH £
FE S A I 5 B I AR kR B UTAE %, 4l
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