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[Abstract] Objective: To explore the effects and possible mechanisms of the arsenic trioxide (ATO) and small molecule tyrosine
kinase inhibitor ponatinb on KG-1 cells in vitro. Methods: Effects of ATO and ponatinib on proliferation of KG-1 cells were detected by
CCK-8, and the apoptosis was assessed by Annexin V-FITC. Reverse transcription quantitative polymerase chain reaction (q-PCR)
analysis was used to detect the expression of apoptosis-related genes. Western blott was performed to explore the expression levels of
apoptosis-related proteins, fibroblast growth factor receptor 1 (FGFR1) and phosphorylated signal molecules. Results: (DBoth ATO and
ponatinib effectively inhibited cell proliferation by dose dependent manners. The combination of the two drugs exhibited higher
proliferation inhibition rate, less colony formation and more cell apoptosis compared to the single drug treatment. @ Compared with the
DMSO group, treatment with either ATO or ponatinib led to significant down-regulation of Bel-2, up-regulation of Bax and Caspase-3
(P < 0.05). The combination of the two drugs up-regulated the expression of Bax and Caspase-3 more than single drug treatment (hoth
P < 0.01). @Punatinib significantly inhibited the expression of FGFR1 gene and protein(both P < 0.01), and the addition of ATO did
not decrease FGFR1 expression further. Signaling pathway studies showed that ATO significantly inhibited the phosphorylation of
MAPK, m-TOR, and STATS, but had no significant effect on the phosphorylation of PI3K/AKT and STAT3. Ponatinib markedly
inhibited the phosphorylation of STAT3/5, and FGFR1 expression (both P < 0.001), but had no significant effect on the phosphorylation
of PI3K/AKT and MAPK. The phosphorylation level of STAT3 was further down-regulated by the combination of the two drugs compared
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with ATO or pratinib monotherapy (both P < 0.01). Conclusion: ATO and ponatinib may inhibit KG-1 cell proliferation and colony

formation and induce cell apoptosis through different mechanisms. The combination of the two drugs can further enhance the inhibitory

effect on KG-1 cells.
[Key words] arsenic trioxide; FGFR1; KG-1 cell; apoptosis
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Table 1 Sequences of primers

Primer Sequence(5’—3")
FGFRI_F ATCTGGCCTCCAAGAAGTGC
FGFRI_R AAATAATGCCTCGGGTGCCA
Caspase3_F TCTGGTTTTCGGTGGGTGTG
Caspase3_R TGGTTCCCGCAAAACTCACT
BCL2_F TGAACTGGGGGAGGATTGTG
BCL2_R CGTACAGTTCCACAAAGGCA
BAX_F GGGTTGTCGCCCTTTTCTAC
BAX_R CTGGAGACAGGGACATCAGT
GAPDH_F AAGACGGGCGGAGAGAAACC
GAPDH_R CGTTGACTCCGACCTTCACC
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H:5.10.20.40.60.80. 100 pg/mL; 44 # & 4k i
43N 2.5.5.0.10.0. 15.0. 20.0- 25.0~ 50.0 nmol/L.
R 3 ANEAL, IR IR 48 h Ja, AN 20 pL
CCK-8 I, TEES FRAA N AR 2L & 1 h, F B AR DR
T 450 nm Kb S-FL IR B, 1S540 it 34 B 0 i 6
25111 2F- 401 948 B Ginhibitory concentration 50, 1Cs)
FH LA TCso /A Jm B 400 M S 56 1R 46 24 77 ==
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kA
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NEFBGIEE L.

2 % B

2.1 ATO.E A% R 3t KG-1 200 64 3p 4] 22
2 CCK-8 K & B, AN[F) I FEE ATO J g Je

XTKG-1 401 FH 48 h 5, FL3G 8 #0 4F A 52770 &
A CEL 1A VB) o 2 i) 248 i 34 5 400 ) th 2, 1F 55
153 3 ATO J % 90 & Je 15 H 48 h ¥ ICs {E 53 7 N
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A, B: ATO(A) or ponatinib(B) effectively inhibited cell proliferation in a dose dependent manner. C=F: ATO combined with ponatinib synergistically
inhibited the viability of KG-1 cells(C), reduced the colony formation (D, E), and induced apoptosis (F) compared to the single drug treatment. "P <
0.05,"P <0.01, P <0.001(n=3).
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Figure 1 Effects of ATO and ponatinib on the proliferation, colony formation and apoptosis of KG-1 cells
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A-C: ATO and ponatinib significantly inhibited Bcl-2(A) gene expression and promoted Bax (B) and Caspase-3(C) gene expression in KG-1
cells. D: Western blot analysis of apoptotic protein expression level in KG-1 cells after ATO and ponatinib treatment. "P < 0.05, P <0.01, P < 0.001(=3).
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Figure 2 Effects of ATO and ponatinib on the expression of apoptosis-related genes and proteins in KG-1 cells
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A Ponatinib inhibited FGFR1 gene expression in KG-1 cells. B, C: Western blot analysis of FGFR1 protein and signal molecules phosphorylation
in KG-1 cells after ATO and ponatinib treatment. P < 0.05, P < 0.01,"P < 0.001(n=3).
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Figure 3 Effects of ATO and ponatinib on the expression of FGFR1 and Western blot signaling pathways
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