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Rasfonin J& M Talaromyces sp. 3656-A1 k& B
A B AT B 1 B R A (B 1-A). MTS
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& (Chloroquine , CQ) K H i A8 Vs g4 pH {H A T
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Figure 1. Rasfonin induces autophagy and decreases cell viability in ACHN cells. A: The chemical structure of
rasfonin. B: ACHN cells were treated with rasfonin (2-6 pumol/L) upon to 48 h. Cell viability was analysed by
methanethiosulfonate (MTS) assay as described in Materials and Methods. C: Colony growth assays were
performed following the treatment with rasfonin (1 pmol/L) for 14 d. Data represent the mean+SD of three
experiments, each performed in triplicate. D: ACHN cells were treated with rasfonin (6 umol) for 12 h and cell
lysates were prepared and analysed by immunoblotting using the indicated antibodies, tErk1/2 (total Erk1/2) was
used as loading control. Densitometry was performed for quantification and relative ratios of cleaved PARP (cPARP)
were shown below the blots. E: Electron microscopy was utilized to detect the vacuoles in ACHN cells following
challenge rasfonin (6 pmol/L) for indicated time. F: Immunofluorescence was performed using the LC3 antibody
following rasfonin (6 umol/L) in the presence or absence of CQ (15 umol/L) for 2 h. G: ACHN cells were treated
with rasfonin (3 umol/L or 6 umol/L) for 2 h in the presence or absence of CQ (15 umol/L). The lysates of the cells
were analysed by immunoblotting with the indicated antibodies. Actin (A) was used as loading control. The ratio of
LC3 and p62 to actin were showed below the blots. Similar experiments repeated three times. For histogram results,
the data were presented as mean£S.D. and analyzed by T-test. *: P<0.05 vs. control; **: P<0.01 vs. control.
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Figure 2. ST activates autophagy and inhibits cell viability in ACHN cells. A: ACHN cells were treated with ST
with the concentration from 2 umol/L to 8 umol/L for 24 h and 48 h. Cell viability was analysed by
methanethiosulfonate (MTS) assay as described in Materials and Methods. B: Colony survival assays in ACHN
cells were performed following the treatment with 2 umol/L ST for 14 d. Data represent the mean+SD of three
experiments, each performed in triplicate. C: ACHN cells were treated with ST (8 umol/L) for 12 h and cell lysates
were prepared and analysed by immunoblotting using the indicated antibodies, tERK1/2 was used as loading
control. Densitometry was performed for quantification and relative ratios of cleaved PARP (cPARP) were
shown below the blots. D: Electron microscopy was used to detect the vacuoles in ACHN cells in the medium of
ST (8 umol/L) for indicated time. E: Immunofluorescence was performed using the LC3 antibody in ACHN cells
following ST (8 umol/L) with or without CQ (15 pmol/L) for 2 h. F: ACHN cells were treated with ST (2 umol/L or
8 umol/L) for 2 h in the presence or absence of CQ (15 umol/L). The lysates of the cells were analysed by western
blotting with the indicated antibodies. Actin (A) was used as loading control. The ratio of LC3 and p62 to Actin
were showed under the blots. Similar experiments repeated three times. For histogram results, the data were
presented as mean+S.D. and analyzed by T-test. *: P<0.05 vs. control; **: P<0.01 vs. control.
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PIEI(E 3-B). LA, MTS A& 4 i 15 7k & 31,
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Figure 3. Rasfonin promotes ST-induced autophagy and apoptosis concurring with an increased inhibiiton on cell

viability. A: ACHN cells were treated with rasfonin (6 umol/L) plus ST (8 umol/L) for 2 h in the presence or
absence of CQ (15 umol/L). The lysates of the cells were analysed by Western blotting with the indicated antibodies.
Actin (A) was used as loading control. The ratio of LC3 and p62 to actin were showed under the blots. B: ACHN
cells were treated with ST (8 umol/L) in the presence or absence of rasfonin (6 umol/L) for 12 h and cell lysates
were prepared and analysed by immunoblotting using the indicated antibodies, tERK1/2 (total Erk1/2) was used as
loading control. Densitometry was performed for quantification and relative ratios of cleaved PARP (cCPARP) were
shown below the blots. C: ACHN cells were treated with ST (8 umol/L) with or without rasfonin the concentration
(6 pwmol/L) upon to 48 h. Cell viability was analysed by methanethiosulfonate (MTS) assay as described in
Materials and Methods. Similar experiments repeated three times. For histogram results, the data were presented as
meanzS.D. and analyzed by T-test. *: P<0.05 vs. control; **: P<0.01 vs. control.
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Figure 4. Rasfonin and ST inhibit the phosphorylation of mTOR and increase the level of phosphorylated Erk1/2.
A: ACHN cells were treated with rasfonin (3 umol/L or 6 umol/L) for 2 h. The lysates of the cells were analyzed by
immunoblotting with the indicated antibodies. C and E: Densitometry was performed for quantification and relative
ratios of phosphorylated mTOR and Erk1/2 were shown in graphs. Similar experiments repeated three times. B:
ACHN cells were treated with ST (2 umol/L or 8 umol/L) for 2 h. The lysates of the cells were analysed by Western
blotting with the indicated antibodies. D and F: Densitometry was performed for quantification and relative ratios
of phosphorylated mTOR and Erk1/2 were shown in graphs. Similar experiments repeated three times. For
histogram results, the data were presented as meanS.D. and analyzed by T-test. *: P < 0.05 vs. control; **: P < 0.01

vs. control.
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Fungal secondary metabolite rasfonin enhances sunitinib-induced
autophagy and apoptosis in renal carcinoma cells

Shanshan Xu?, Siyuan Yan'?, Quan Gao™?, Xuejun Jiang"

! State Key Laboratory of Mycology, Institute of Microbiology, Chinese Academy of Sciences, Beijing 100101, China
2 University of Chinese Academy of Sciences, Beijing 100039, China

Abstract: [Objective] We studied the regulatory role of rasfonin in mediating sunitinib induced autophagy and
apoptosis. [Methods] We used both methanethiosulfonate assay and colony growth assay to detect the cell viability
and proliferation. In addition, we used electronic and fluorescence microscopy to examine the formation of
autophagosome, as well as carried out immunofluorescence or immunoblotting to determine autophagy and
apoptosis. [Results] Both rasfonin and sunitinib could induce autophagy and caspase-dependent apoptosis in renal
carcinoma cells. Notably, low dose of rasfonin enhanced sunitinib-dependent autophagy and apoptosis, meanwhile
sunitinib and rasfonin synergistically inhibited cell viability. In addition, both sunitinib and rasfonin inhibited the
phosphorylation of mammal target of rapamycin and increased the activity of extracellular regulated protein
kinases. [Conclusion] Rasfonin promotes sunitinib-induced autophagy and caspase dependent apoptosis, and
strengthens the cytotoxic effect of sunitinib in renal carcinoma cells.
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