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Polyphyllin G inhibits growth and promotes apoptosis of lymphoma
cells through CIP2A/Akt signaling pathway
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Abstract ; To investigate the effect and possible mechanisms of polyphyllin G (PPG) ,a bioactive compound extracted from
the Trillium tschonoskii Maxim,on human lymphoma cells, the present study used CCK-8 and cell counting assays to detect
the proliferation inhibition. Flow cytometric and western blot assays were performed to assess apoptosis, autophagy and investi-
gate the mechanism. The results indicated that PPG inhibited growth, promoted apoptosis and autophagy in Raji lymphoma
cells. PPG significantly down-regulated the expression of cancerous inhibitor of protein phosphatase 2A ( CIP2A). PPG in-
creased the activity of protein phosphatase 2A (PP2A) ,a downstream molecule of CIP2A. And PP2A in turn inhibited the
phosphorylation of Akt. Furthermore,the PP2A inhibitor okadaic acid antagonized the effect of PPG on cell proliferation , apop-
tosis,and autophagy. These results indicated that PP2A played a critical role in PPG induced apoptosis and autophagy by
down-regulating CIP2A. Conclusively, the above results showed that PPG suppressed growth and promoted the apoptosis and
autophagy of lymphoma cells via inhibiting CIP2A/PP2A/ Akt signaling pathways. PPG is a potential anticancer drug for the
treatment of lymphoma.
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Fig. 3 PPG induces apoptosis and autophagy in Raji cells
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B) Raji cells were treated with different doses of PPG for 24 h,and apoptosis was detected by AV/PI staining and flow cytometry; (C) Raji cells were
treated with different doses of PPG for 24 h. DAPI staining and fluorescence microscopy were used to detect changes in nuclear morphology; (D,E) Ra-
ji cells were treated with different doses of PPG for 24 h,and the expression of apoptosis-related proteins was detected by western blot; (F) Raji cells

were treated with different doses of PPG for 24 h,and immunofluorescence was used to detect the formation of LC3 autophagosomes. Compared with 0

pmol/L PPG group, “P <0.05," * P <0.01
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Fig. 4 PPG down-regulates CIP2A and reactivates PP2A
E: (A) PPG 4b3H Raji 4ifl 24 h 5, Western blot Bl AHICH 1 193155 (B) PPG 4bPH Raji 4 HE 24 h J5 , PP2A B R EE PE1:050) & 00 %E 20
PPG 4B 5 19 Raji 408 rh PP2A 1351 ; (C) PPG AbTH Raji 40l 24 h f5 , Western blot Kl HH G Y5, 5 0 wmol/L PPG 4 L4, * P
<0.05, Note:(A) Raji cells were treated with PPG for 24 h,the expression of related proteins was detected by Western blot; (B) Raji cells were
treated with PPG for 24 h,PP2A phosphatase activity kit was used to measure and analyze the activity of PP2A; (C) Raji cells were treated with PPG
for 24 h, the expression of related proteins was detected by Western blot. Compared with 0 pwmol/L PPG group, * P <0.05.
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Fig. 5 Reactivation of PP2A activity is a key step in PPG-induced apoptosis and autophagy
VE: (A)PPG(4.5 pwmol/L) Fil/5k OA(20 nmol/L) kb Raji 411 24 h 5 , CCK-8 BRI AN K 5 (B) PPG(4.5 pmol/L) Fl/5 OA (20 nmol/
L) 43 Raji 4000 24 h J5 , Western blot K AHC #3215, OA \PPG H:4bFH4H 5 PPG 4HAHEL, * P <0.05. Note: (A) After 24 h treatment of
Raji cells with PPG (4.5 wmol/L) and/or OA (20 nmol/L) ,CCK-8 was used to detect cell growth; (B) After 24 h treatment of Raji cells with PPG
(4.5 umol/L) and/or OA (20 nmol/L) , Western blot was used to detect the expression of related proteins. OA,PPG co-treated group compared with
PPG group, * P <0.05.
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