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[ Abstract ] Background and purpose: Senescent cancer-associated fibroblasts (CAFs) in tumor microenvi-
ronment are known to mediate the invasion and radio- or chemo-resistance of epithelial cancers. The inflammatory
cytokine IL-6 derived from CAFs may promote the invasion and radio-resistance of epithelial cervical cancer. However,
the detailed mechanism is not clear. This study aimed to investigate the effects of IL-6 on CAFs senescence, cervical
cancer cell invasiveness and radio-resistance. Methods: CAFs from cervical cancer, normal fibroblasts (NFs) from nor-

mal cervical tissues, and cervical cancer cell lines including HeLa, Siha and ME180 were used in this study. Different
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treatments of cells with IL-6 and inhibitors of STAT3 and Notch were conducted to investigate the alterations of cellular
senescence, STAT3/Notch signaling, cell invasiveness, and radiotherapy-induced apoptosis by using cell staining,
immunofluorescence, Western blot, and flow cytometery. Results: This study found that the conditioned medium (CM)
of CAFs or IL-6 could activate the STAT3 and Notch signaling to promote cellular senescence and cervical cancer cell
invasiveness. Co-culture of cervical cancer cells HeLa or Siha along with CAFs also increased the invasiveness of can-
cer cells, but further treatments of cells by addition of an IL-6 antibody or the inhibitors of STAT3 (S31-201) or Notch
(DAPT) blocked the cancer cell invasion. Meanwhile, this study also found that STAT3 functions at the upstream of the
Notch signaling to up-regulate Jagged-1, one of the key ligands of Notch in fibroblasts or epithelial cancer cells through
IL-6-mediated autocrine or paracrine pathways, which eventually confers the radio-resistance of cervical cancer cells/
tissues. Conclusion: CAFs in tumor microenvironment could induce cervical cancer cell invasiveness and radio-re-
sistance through IL-6/STAT3-mediated Notch activation, and that targeting of the STAT3/Notch signaling-associated
molecules may improve the efficacy of radiotherapy for cervical cancer.
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Fig. 1 Identification of CAFs and NFs

A: Cell morphology; B: The levels of IL-6 in CAFs and NFs; C: Activation of senescence-associatedp-galactosidase; D: The expression of p16,
STAT3, and Notch; B-actin was a loading control
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Fig. 2 Alterations of cells treated with CAF-CM or IL-6

A: The increase of B-galactosidase activity and senescence; B: The increase of p16; C: The activation of STAT3 and Notch in cells treated with
CAF-CM or IL-6, but the addition of IL-6 antibody inhibited the activation
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Fig 3 Alterations of invasion and cell signaling of cervical cancer cells

A: Co-culture of HeLa cells with CAF2 promotes cell invasion, but the co-culture of HeLa cells along with CAF/IL-6Ab suppressed the cell
invasion. B: Alterations of Siha cell invasion with or without CAF2, but the co-culture of Siha cells with CAF2 plus STAT3 or Notch inhibitors
prohibits the invasion of Siha cells. C: Alterations of cell invasion-associated molecules including Notch3, Jagged-1, Hes1, pSTAT3, N-cadherin,

MMP9 and E-cadherin
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Fig. 4 Cell immunofluorescence and apoptosis induced by y-irradiation

A: Nuclear translocation of pSTAT3 (y705) or NICD3 in cells treated with or without IL-6; B: Cell apoptosis detected by flow cytometer; C:

Quantitative analysis of apoptosis induced by y-irradiation
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