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RAS and BRAF oncogenes sensitise colorectal tumours to TRAIL
induced apoptosis: from cell and animal models to the clinic
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Background: Most data on the therapeutic potential and expression of TRAIL
in colorectal cancer has come from in vitro studies using tumour cell lines.
To gain a clearer understanding about the susceptibility of patient tumours
to TRAIL, we derived primary human cancer epithelial cells [1]. Increased
apoptosis was observed in both primary PAP60 and MIH55 after treatment with
SuperKiller TRAIL. Treating patient tumour xenograft/SCID mouse models with
Killer TRAIL in vivo for 5 consecutive days suppressed tumour growth, although
less efficiently compared to in vitro experiments. RAS oncogenes sensitise
cells to TRAIL induced apoptosis [2]. We have presented evidence that this
effect is usually mediated by TRAIL receptor DR4 and DR5 overexpression
and/or redistribution in cell models [4].

Materials and Methods: Primary colorectal tumour cells, colorectal cell lines
bearing RAS and BRAF mutant oncogenes, mouse xenographs and colorectal
clinical samples were either treated with recombinant TRAIL and/or analysed
for the presence of RAS and BRAF oncogenic mutations and DR4, DR5
expression.

Results: We present evidence that BRAF oncogenes sensitise cells to TRAIL
induced apoptosis via TRAIL receptor DR5 [3]. We have also shown that DR5
is the most frequently upregulated DR in clinical samples of colon cancer.
Furthermore, the presence of K-RAS and BRAF mutations in the tumour may
directly or indirectly enhance DR expression [5].

Discussion: Mutations on K-RAS and BRAF oncogenes have been shown in
many studies to be associated with resistance to EGFR targeted therapeutics
and combinations. TRAIL-based therapeutics, other as mono- or combination
therapy could provide a promising alternative for K-RAS/BRAF bearing
colorectal tumours.
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Platinum-resistance in ovarian cancer is mediated by the
IL-6-clAP-2 axis
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Background: Ovarian cancer is the most lethal gynecological malignancy
in the Western world. The majority of the patients are initially responsive
to platinum-based therapy; however, due to the development of platinum
chemoresistance, recurrent disease is often refractory to treatment and is
associated with high mortality rates. It is known that large amounts of the
cytokine IL-6 are present in the sera and ascites of ovarian cancer patients and
their presence is predictive of poor clinical outcome. Our research is focused
on IL-6 down-stream targets, and their relation to platinum-resistance. Our
ultimate goal, within the realm of translational medicine, is to evaluate the
effect of IL-6 axis inhibition, in combination with platinum-based therapy, as a
new modality for the treatment of ovarian cancer patients.

Materials and Methods: Our studies were conducted on ovarian cancer
cell lines, as well as cells drawn from ovarian cancer patients. Microarray

gene expression was performed on ovarian cancer cells upon treatment with
cisplatin, and validated at the protein level by ELISA and western blot analysis.
Ovarian cancer cells were treated with IL-6 inhibitors: anti-IL-6 antibody and
siRNA for IL-6, following cisplatin treatment, and the cytotoxicity rates were
evaluated by the XTT cell viability assay.

Results: Our gene array analysis of cisplatin-treated ovarian cancer cells
revealed a highly significant increase in mRNA of IL-6 (10 fold) and of an IL-6
target gene, clAP-2 (12 fold). clAP-2 is a member of the inhibitor of apoptosis
family. Validation of the array results, at the protein level, revealed significantly
increased levels of IL-6 and clAP-2 proteins following cisplatin treatment.
Western blot analysis of cisplatin-treated ovarian cancer cells exhibited
decreased clAP-2 expression level following anti-IL-6 antibody addition. Our
cytotoxicity assays exhibited the sensitization of cisplatin-resistant ovarian
cancer cells to cisplatin following the addition of anti-IL-6 antibody (from 5%
to 30% at 10 uM cisplatin) or siRNA (from 4% to 38% at 5 uM cisplatin).
Conclusions: IL-6 inhibitors significantly suppress clAP-2 expression, and
sensitize platinum-resistant ovarian cancer cells to cisplatin. Combining anti-
IL-6 inhibitors along with clAP-2 inhibitors, following cisplatin treatment, should
improve the current treatment, and provide new hope for ovarian cancer
patients.
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Background: Tamoxifen (Tam) is an effective antiestrogen in therapy of
breast cancer. But there are other important activities of Tam, one of them is
overcoming of chemotherapy resistance by Tam in various tumours including
non-small-cell lung cancer (NSCLC). In all cases Tam was used in anticancer
drug therapy associated with multidrug resistance mechanism (MDR) that is
determined by extruding of MDR-drugs out of the cells. That is why we have
supposed Tam interaction with MDR-transporters, which may prevent further
MDR-drug(s)’ binding to these transporters and thereby inhibit main MDR
mechanism: anticancer drug transport out of the cells.

Materials and Methods: Tumour cells obtained from surgical biopsy
specimens of NSCLC were studied. Fluorescence of specific monoclonal
antibodies (mAb) bound to Pgp, MRP1 and LRP as well as the isotypic
antibodies was estimated by flowcytometry. Mean fluo-rescence of mAb-
labelled cells as well as the number of mAb-labelled cells were calculated
over fluorescence area of isotypic controls.

Results: 1. Incubation of the cells with mAbs increased significantly their
fluorescence intensity compared to the isotypic controls. In some tumours it
was shown for MRP1 and LRP mAbs only, in the other one — for MRP1, LRP
and Pgp. 2. It was not any influence of Tam on isotypic antibodies binding to
the cells. 3. Incubation of the cells with Tam changed interaction of mAbs with
the MDR-markers investigated. The mean specific cell fluorescence intensity
as well as the number of mAb-labeled cells was changed but with different
manner for different MDR-markers. Under Tam action the indexes for MRP1
and LRP mAbs decreased in about 2 times. Tam effect on mAb interaction to
Pgp was different in living cells and after 0.5% Tween 20 cell permeabilization.
For the first one, Tam increased the mean specific cell fluorescence intensity
as well as the number of mAb-labeled cells in about 4 times. For the second
one, the indexes decreased up to more than 2 times under Tam action.
Conclusion: These data are direct evidence for the Tam interaction with the
Pgp, MRP1 and LRP in NSCLC cells. It should decrease further binding of
anticancer drugs with the MDR-markers and thereby decrease of the MDR-
drug transport out of the cells. It means that Tam interaction with Pgp,
MRP1 and LRP may be one of the reasons for overcoming the MDR-drug
chemotherapy resistance of NSCLC under Tam action. Supported by Russian
Foundation for Basic Research (Grant N09-04—13560).
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Background: Lymph node metastasis of tumours represents a vitally
important prognostic factor. Indeed, many researchers are attempting to
develop diagnostic and preventive methods for such pathologies. As is the case
for tumour blood vessels, specific proteins may be expressed on the lymphatic
endothelial cells (LECs) that migrate with the tumour. Such proteins could



