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TNF-alpha Confers Apoptosis Resistance to Cholangiocarcinoma
Cells by, Activating/ MAPK and AKT Signaling
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Abstract

The objective of this study was to understand what made cholangiocarcinoma an
aggressive cancer and why it is resistant to conventional therapy. Specifically, we aim to
determine why, unlike many cancer cell types, cholangiocarcinoma cells are tolerant to
killing induced by TNF-alpha. Here, the underlying mechanism of this tolerance was
investigated using KKU-100, a cholangiocarcinoma cell line derived from a Thai patient as
a model. Treatment with TNF-alpha up to 80 ng/ mL had no significant effect on KKU-100
cell viability as determined by MTT assay. However, increasing concentrations of TNF-
alpha enhanced pMAPK1/2 and pAKT levels, suggest that activation of MAPK and/or AKT
signaling pathways might be responsible for tolerance to TNF-alpha-induced cell death.
This idea was tested by blocking the MAPK or AKT signaling pathways with U0126 or
LY294002, a MEK1/2 or an AKT inhibitor, respectively, and assessing the effects of this
blocking in the TNF-alpha-treated KKU-100 cells. The results showed that the
combination therapy significantly reduced cell viability in KKU-100 cells compared to
monotherapy with TNF-alpha or the inhibitor alone. In addition, significantly more
apoptotic nuclei were induced as shown by nuclear staining with DAPI. Together, results
of this study show that MAPK and AKT signaling pathways were activated by TNF-alpha
and this may be an important attribute to TNF-alpha tolerance which underlies the

aggressiveness in cholangiocarcinoma cells.
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TNF-alpha 103§ Western blot deaiad KKU-100 §1uau 1.0 x 10° cells/plate wagvaaay
Tagld 80 ng/mL TNF-alpha ifigegnafen wag 80 ng/mL TNF-alpha squiu U0126 ie
LY294002 fimnuitutiu 160 uM Tneil 0.32% dimethysulfoxide (DMSO) 1Wu anzauau 1u

LA 15 W vinnsnadaumnlusiulag Western blot
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14 U0126 uaz LY294002 idsaiwad KKU-100 $1uau 5.0 x 10° cells/well nagauiiu 80 ng/mL
TNF-alpha Wa¢ 80 ng/mL TNF-alpha $3ufu U0126 %3e LY294002 finanududu 160 M Taed
0.32% DMSO 1¥u nmgmuay ihunan 24 99 1 0.5me/mlL MTT thldinrnisganduuas

1 540 nm A8LATEY microplate reader
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one-way ANOVA (p<0.05), SPSS v.17
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TNF-alpha LifinmsiaseyiulnveswasuziSadlaiisuiunnsveugaaugiSsviotanlaidl TNF-

alpha (control) (p<0.05) faguil 1
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KKU-100 cell line

Control TNF-alpha

U126 U0126+TNF-alpha

LY294002 LY29002 +TNF-alpha
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T A 2006 WU TNF-alpha anansawfinuszavsnimuesen doxorubicin (DOX) Tu
nMavhaneeadusS L As oy MCF-7/Adr way MCF-7 18 TagUn@ MCF-7/
Adr uay MCF-7 axiesienissnundeen doxorubicin usiileld TNF-alpha $aufunssnudaeen
doxorubicin dsmalfinmuniufivrowadusdanniy Tnenuinsmevessaduuideiiinan

N138n32AU MRNA 989 anti-apoptosis protein® uananil TNF-alpha aanunsanseaulviiin
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sxwonlnddlaluwadusSoviotiuiin HUCCA-1 uay HUCCA-1 Nu ilold TNF-alpha sy
actinomycin D luvnensedna TNF-alpha @nunsanssfumsynineadusifaviotnfelin CCKS1
Ialageum1a TNFR2 Iaenisnsesu MAPK, AKT, NF- KB (nuclear factor kappa-light-chain-
enhancer of activated B cells) WaYNNSVAIVDS MMP (matrix metalloproteinase)® n1539ulu
afeil wud1 TNF-alpha liflnasienisissaiulnvensaduz Seognaditodfaneadi (p>0.05)
Fawansnennnsinulusadlnlusuanadivhla (cardiac fibroblast) wuin TNF-alpha @4158
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n3zAu MAPK uaz AKT signaling pathway tJugiuiinegien szdiuldinnstiuds MAPK uas
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AKT signaling tngld LY294002 saufunislden oxaliplatin wui awnsasivanudufiviewad
wazfiunsinesnenlydalueadusimothiidesiaild duiuisagulidn AKT uay MAPK
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