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Abstract: This study aimed to research the antitumor activity and mechanisms of caffeic acid phenethyl ester
derivative PECO1 in mouse G422 glioma. MTT assay, flow cytometry (FCM) and Transwell migration assay were
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used to detect the effects of PECO1 on proliferation, apoptosis, and migration of G422 cells respectively. Mouse
subcutaneously transplanted G422 tumor model was used to analyse the effect of PECO1 on the growth of glioma
in vivo. Animal welfare and experimental procedure are in accordance with the regulations of the Animal Ethics
Committee of institute of Materia Medica, Chinese Academy of Medical Sciences and Peking Union Medical
College. Western blot was used to detect the protein levels of epidermal growth factor receptor (EGFR), Src and
their downstream signaling pathways in G422 cells and tumor issue. The results showed that PECO1 inhibited
proliferation of G422 cells in a time- and dose-dependent manner, with IC,, of (9.02 + 0.36) pumol-L" at 96 h.
PECO1 significantly induced early apoptosis and late apoptosis of G422 cells at 10.0 and 20.0 pmol-L" concentra-
tions for 96 h. Scratch healing rate of G422 cells reduced after treated with different concentrations (0.625—
5.0 umol-L™") of PECOI1 for 12-48 h in scratch healing assay. The number of transmembrane G422 cells decreased
in groups treated with PECO1 for 8 h compared with DMSO group. The average tumor weight of groups treated
with 30.0 and 60.0 mg-kg" PECO1 was significantly reduced in G422 insubcutaneously transplanted tumor model,
and the inhibition rate of tumor weight was 72.29% and 59.44%, respectively. Protein levels of EGFR, Src, c-myc
and hypoxia-inducible factor 1-alpha (HIF-1a) decreased significantly in G422 cells and tumor tissue. The mitogen-
activated protein kinase (MAPK)/extracellular signal-regulated kinase (ERK) pathway and phosphatidylinositol
3-kinase (PI3K)/Akt/mammalian target of rapamycin (mTOR) pathway related proteins were down-regulated.
Related proteins of invasion, metastasis and cell cyclin were significantly down-regulated. PEC0O1 can suppress the
growth of G422 glioma in vitro and in vivo. The antitumor activity of PEC01 in mouse subcutaneously transplanted
G422 tumor model might be related to the blockcade of PI3K/Akt/mTOR and MAPK/ERK signaling pathways.
Key words: glioma; caffeic acid phenethyl ester; epidermal growth factor receptor; Src; MAPK/ERK pathway;
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Figure 1 A: Chemcial structure of PECO1. B: The effect of PECO1 on the proliferation of mouse G422 cells analyzed by MTT assay (x £ s,

n = 3). PECO1 inhibited the proliferation of G422 cells in a time- and dose-dependent manner after treated with increasing doses of PECO1
(1.0-50.0 umol-L™") for 24, 48, 72 and 96 h. C, D: Effect of PEC01 on colony formation of G422 cells. The number of colony of G422 cells
were decreased after treated with PECO1 for 11 days. The result were measured as x + s, and were shown from three independent experi-
ments performed in triplicate. "P < 0.05, “P < 0.01, ""P < 0.001 vs DMSO
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Figure 2 Effect of PECO1 on the apoptosis of G422 cells. The result was presented with representative scatter diagrams of G422 cells

staining with Annexin V-allophycocyanin (APC)/propidium iodide (PI) and quantitative bar graphs. Early apoptosis and late apoptosis of

G422 cells were decreased after treated with PECO1 for 96 h. The result of quantitative bar graphs were shown from three independent

experiments performed in triplicate. The result were measured as x +5. P < 0.05, "P < 0.01 vs DMSO

Table 1 The effect of PECO1 on the tumor growth in the subcutaneously transplanted G422 model. "P < 0.05, P < 0.01 vs control. TMZ:

Temozolomide
Group Dose/mg-kg’ S'Ch'eduljc of Animal - Body weight/g Tumor weight/g Inhibition rate/%
administration/day Begin End
Control - - 5/5 19.0+1.2 199+1.4 1.29+0.45
T™Z 30.0 1-3 5/5 18.6+ 0.9 204+ 1.4 0.30+0.18™ 77.09
PECO1 30.0 1-14 5/5 189+ 1.4 19.8+1.7 0.36+0.20" 72.29
60.0 1-14 5/5 184+1.3 21.6+14 0.52 +0.34" 59.44
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Figure 6 The effect of PECOI on the proteins in G422 cells. A: The effect of PECO1 on the EGFR, Src in G422 cells treated with different
concentrations of PECO1 for 2 h; B-G: The effect of PECO1 on epidermal growth factor receptor (EGFR), Src (B), phosphatidylinositol

3-kinase (PI3K)/Akt/mammalian target of rapamycin (mTOR) pathway (C), mitogen-activated protein kinase (MAPK)/extracellular signal-

regulated kinase (ERK) signaling pathway (D), hypoxia-inducible factor l-alpha (HIF-la), c-myc (E), cyclin/cyclin-dependent kinases

(CDKs, F), tumor invasion and migration related proteins Snail, matrix metalloproteinase-9 (MMP-9) and N-cadherin (G) in G422 cells

treated with different concentrations of PECO01 for 96 h. MEK: Mitogen-activated protein kinase kinase
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Figure 7 The effect of PECO1 on EGFR, Src (A), PI3K/Akt/mTOR pathway (B), MAPK/ERK signaling pathway (C), HIF-1a, c-myc (D),

cyclin/CDK (E), and tumor invasion and migration related proteins (F) in G422 tumor tissues
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