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62P Identification of tamoxifen-resistant microRNA expression profiles in
breast cancer: En route to precision medicine through establishing new
biomarkers

O.E. Andreeva, S.E. Semina, A.M. Scherbakov, M.A. Krasil�nikov

Molecular Endocrinology, N.N. Blokhin National Medical Research Center of Oncology,
Moscow, Russian Federation

Background: Breast cancer (BC) is found approximately at 1 million of new cases
annually, and mortality reaches 400 thousand. Acquired resistance to tamoxifen limits
adjuvant therapy�s potential to combat BC. Notably, up to 50% of ERþ BC cases fail to
respond tamoxifen therapy. Elucidating molecular mechanisms of tamoxifen resistance
development and transfer is important to develop novel therapies. New biomarkers
indicating tamoxifen resistance are also to be found for proper development of precise
therapies. Previously we have demonstrated the existence of tamoxifen resistance hori-
zontal transfer at least particularly mediated by exosomes. The latter can carry
microRNAs cargo.

Methods: In this work using NGS approaches we investigated the changes of intracellu-
lar miRNA content between control cells and cells that acquired resistance to tamoxifen
in 3 different ways: a) by prolonged cultivation of cells with tamoxifen (MCF7/T); b) by
co-cultivation of MCF7 and MCF7/T (MCF7/R), and c) by cultivation of MCF7 with
addition of exosomes derived from MCF7/R (MCF7/exoT).

Results: All three routes of tamoxifen resistance acquisition in vitro revealed selective
changes in a few miRNA levels. There were 8 such miRNA found in MCF7/T cells (with
p-value<0.05), 6 miRNAs in MCF7/R, and 5 miRNAs found in MCF7/exoT. Notably,
these overlap in 3 miRNAs: miR-30a-5p, miR-484 and miR-1301-3p. Tamoxifen resist-
ance was accompanied by upregulation of miR-30a-5p (� 5,2 fold) and downregula-
tion of both miR-484 and miR-1301-3p (�4,2 and 6,7 fold respectively). Intriguingly
miR-30a-5p was also significantly elevated in the exosomes derived from resistant cells
indicating this miRNA�s possible involvement into the resistance transfer.

Conclusions: Tamoxifen resistance acquisition in vitro by MCF7 cells have revealed
common patterns of changes in 3 miRNAs levels that can represent special biomarkers
connected with tamoxifen resistance of breast cancer cells.
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63P Nrf2 expression in surgically resected lung adenocarcinomas: Its
association with clinicopathologic features and driver oncogene
alterations
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Background: Nrf2 is a transcription factor associated with cancer growth and chemo-
therapy resistance. Nrf2 expression levels may be associated with prognosis of lung can-
cer, but previous results have been inconsistent.

Methods: The expression of Nrf2 in 1037 surgically resected lung adenocarcinoma
(LAD) specimens was evaluated by immunohistochemistry. Nrf2 positivity was defined
based on the intensity of stained nucleus of tumor cells on the tissue microarray: nega-
tive, weakly positive and strongly positive. The correlations between the Nrf2 expres-
sion and the prognosis, clinicopathological features and driver oncogene alterations
were analyzed.

Results: The Nrf2 expression was negative in 236 (23%) of 1037 tumors, weakly posi-
tive in 444 (43%) and strongly positive in 357 (34%). The proportion of Nrf2-positive
tumors was significantly higher in patients with pathological stage I (81%), tumors
with EGFR mutations (87%) or KRAS mutations (87%), tumors without ALK fusions
(78%) or ROS1 fusions (78%). The Nrf2 expression was not associated with the age,
gender and smoking status. In multivariate analysis (Logistic regression model), patho-
logical stage I, positive EGFR or KRAS mutation status were significant predictors of
Nrf2 positivity. The increased expression of Nrf2 was associated with longer overall sur-
vival regardless of driver oncogene status. In multivariate analysis (Cox proportional
hazards model), advanced age, male gender, advanced pathological stage and negative
EGFR mutation status were significant unfavorable prognostic factors.

Conclusions: LADs that positively express Nrf2 have unique clinicopathological fea-
tures. The increased expression of Nrf2 is a favorable prognostic marker in surgically
resected LAD.
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64P Role of RNF144B in triple negative breast cancer proliferation

L. Altarjami

Division of Cancer Science, Manchester University, Manchester, UK

Background: Breast cancer (BC) is one of the leading causes of deaths in females world-
wide. BC is classified into three distinct groups: hormone receptor positive (ERþ/
PRþ), hormone negative/HER2 positive and triple negative breast cancer (TNBC).
Patients with hormone positive (HRþ) and HER2 positive(HER2þ) cancers show a
better prognosis and survival rate. However, due to a lack of biomarkers TNBC has the
worst prognosis and approximately 70% of women with metastatic TNBC die within
5years. The results of recent published work from our lab showed that the oncogenic
role of RNF144B protein in endometrial cancer is mediated only in the absence of oes-
trogen-mediated growth signalling. In this study we aim to investigate the role of
RNF144B in TNBC where proliferation is independent of hormonal activity.

Methods: Cell culture: All cells were purchased from American Type Culture
Collection (ATCC). Western blotting: Cells were lysed with 2x lysis buffer. Equal
amount of proteins were electrophoretically separated by 10% SDS-PAGE gel. Then,
proteins were subjected to electrotransfer into nitrocellulose membrane. Membranes
were incubated for overnight with primary antibody, and then with the corresponding
secondary antibody for an hour. Blots were developed with chemiluminescent sub-
strates from BIO-RAD. siRNA transfection: Transfection was performed using
Lipofectamine 2000 (Invitrogen) as per manufacturer’s instructions. Proliferation
Assay: 5000cells/well were seeded into wells of a 24-well plate in triplicate and incubated
overnight to adhere. Then, cells were fixed in 50/50% acetone and methanol. Fixed cells
were stained with 4’,6-diamidino-2-phenylindole from (Sigma) for 10 minutes in the
dark.Cells numbers were calculated using The Varioskan LUX multimode reader from
Thermo. The data were normalised using Microsoft Excel.

Results: We found out that the E3 ubiquitin ligase RNF144B, is exclusively expressed in
TNBC cell lines but not in HRþ or HER2þ breast cancer cell lines. By using MDA-MB-
468 as a model for TNBC, we found that silencing RNF144B significantly decreased cell
proliferation.

Conclusions: RNF144B May represent a novel biomarker for TNBC targeted therapy.
Currently, further investigation is under way to identify the downstream targets of
RNF144B.
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65P Potentially actionable mutations in intrahepatic cholangiocarcinoma
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Background: Intrahepatic cholangiocarcinoma (iCCA) is a liver neoplasm with few
treatment options and a dismal prognosis. To date, the only curative option remains
the surgery. New insights concerning its molecular pathogenesis and genetic heteroge-
neity are recently coming to light and are promising to widen the treatment landscape.

Methods: We evaluated data of the first 39 patients with iCCA included in the “Next
Generation Sequencing in Intrahepatic Cholangiocarcinoma” study (EtherBil study,
NCT02184871) from May 2014 to Dec 2017. For each patient enrolled, we performed
whole exome sequencing (“WES)” on fresh frozen tumor tissue and peripheral blood
DNA. All variants that were unique in the tumor sample were called as somatic. We
used OncoKB (http://oncokb.org/) to define the clinical actionability of the somatic
mutation identified (Chakravarty D. et al. JCO Precision Oncology 2017).

Results: A total of 33 actionable/potentially actionable mutations were identified in 17
genes. IDH1 (5/39, 12.8%), FGFR2 (4/39, 10.2%), IDH2 (3/39, 7.6%), KRAS (3/39,
7.6%), PIK3CA (3/39, 7.6%), NF1 (3/39, 7.6%) were the genes with the higher fre-
quency of actionable/potentially actionable mutations. Remarkably, 20 out of 39
patients (51.2%) harbored at least one potentially actionable mutation. Furthermore, 2
out of 39 tumors were found to be ultra-hypermutated hypermutated (�100 Mut/Mb).
The MSI-H/MMRd phenotype in the latter was confirmed by PCR and MLH1, PMS2,
MSH2, and MSH6IHC immunohistochemistry.

Conclusions: Given the limited armory currently available in advanced unresectable
iCCA patients, these data can be helpful to consolidate new understanding aimed at
opening up future treatment options. Finally, we report the data of MSI-H/MMRd
prevalence in our iCCA series having regard to the new insight on the immunotherapy
in this subgroup of patients.
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66P Customized hepatocellular carcinoma prediction panel
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Background: West Africa is a hotbed of hepatocellular carcinoma (HCC) partly due to
aflatoxin B (AFB) contamination. In Russia, there is now a pool of patients who have
liver cirrhosis due to hepatitis C virus (HCV), who were treated with direct antiviral
agents and HCV negative, but due to cirrhosis are in the risk group for HCC develop-
ment. MiRNAs are candidate molecules for HCC prediction panel. The question is if it
is possible to use the same miRNAs for HCC development risk despite background or it
is reasonable to have a special miRNA set according to background (for example, HCC,
HBV, continuous AFB consumption etc.).

Methods: Samples from Somalia: 40 plasmas of HCV negative patients with HCC, 8
plasmas of HCV positive patients with HCC, 22 plasmas of HCV-negative patients with
liver cirrhosis, 8 plasmas of HCV-positive patients with liver cirrhosis, 11 plasmas from
healthy students living outside West Africa last 9-12 months as control group. Samples
from Russia: 12 plasmas of patients with HCC (HCVþ and HCV-) and 30 plasmas of
patients with liver cirrhosis, 11 plasmas from healthy donors as control group.
Exosomes were isolated from plasma by differential ultracentrifugation following free-
flow electrophoresis. MiRNA let-7a-5p, -224-5p, -106b-3p, -126-5p, -122-5p, -16-5p
and -34a-5p were determined in exosomes by qPCR-RT. Same free miRNA from
plasma were determined. Plasma samples were examined for AFB1.

Results: There is an interesting tendency for miRNA-21 and mi-RNA-122: on the stage
of cirrhosis in Somalian samples there is a significant difference in expression levels that
disappears on the HCC stage. Profiles of free miRNAs circulating in plasma were not
significantly different between the groups. There was a difference in exosomal miRNA
profile of plasma from patients with HCC and cirrhosis for both (Russia and Somalia)
group of samples.

Conclusions: The difference in miRNA profiles of HCC patients on the background of
HCV or aflatoxins consumption may allow supposing different epigenetics dysregula-
tion happening in HCC depending on the trigger factor. According to our results, exo-
somal miRNA identification in HCC patients seem to be more accurate than plasma
free miRNAs and it seems reasonable to modify biomarker panel for HCC risk accord-
ing to the case background it is intended to work for.
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67P Circulating tumour cells mRNA in treatment strategy for melanoma
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Background: Circulating tumor cells may reflect the genetic events happening in tumor
site what is especially advantageous in case of inability to make biopsy and for monitor-
ing of disease progression and / or treatment effectiveness. Decreasing of distinct
mRNA expression levels may indicate positive changes in disease course (for example,
decreasing aggressiveness, and risk of metastases).

Methods: 30 plasma samples of melanoma patients of 3-4 grades and 30 plasma sam-
ples of melanoma patients of 2 grade. Specific tailed unidirectional oligonucleotides
were designed for 50 genes (selected on the basis of literature data) to perform targeted
reverse transcription. Thus, we preserved the quantitative parameters of the chosen
genes. �irculating tumor cells were isolated using OncoQuik kits. Flow cytometry was
performed in order to confirm presence of circulating tumor cells. (CD 45-
CD146þMUC18þ). Sequencing was carried out on a MinIon sequencer. Detected
mutations were confirmed by real-time PCR with specific highly sensitive LNA probes.
MiRNAs participating in expression regulation of some of the selected genes were
assessed in order to monitor epigenetic changes (miRNA-148a-3h, -129-5p, -34a-5p, -
363-3p, -374b-5p.) MiRNAs were obtained from circulating tumor cells with
miRNeasy Serum/Plasma Advanced Kit.

Results: 78 mutant sequences were found in the ratio of 0.05% to 45% (mutant frag-
ments compared to wild-type sequences). In 6 samples circulating tumor cells could
not be obtained. Detected with MinIon mutations were confirmed with real-time PCR
in 8 cases, the differences in the percentage of sequencing results were 30%. In 2 cases,
mutations detected during sequencing were not detected using real-time PCR. There
was a significant correlation between the severity of the disease and the expression levels
of the genes. There was a slight correlation between the miRNA and corresponding
mRNA expression levels.

Conclusions: Identified transcriptome profiles allow to identify targets for specific
therapy and/or therapy monitoring, and to identify mutation and epigenetic changes in
tumor site.
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68P C-met mediates invasion and chemotherapy resistance in high grade
serous ovarian cancer

G.E. Wood, M. Lockley, S. Kermorgant
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Background: High grade serous ovarian cancer (HGSOC) is characterised by progres-
sive chemo-resistance. Survival in advanced HGSOC is poor and new therapies are
urgently required. The receptor tyrosine kinase c-Met, through gene amplification or
protein over-expression, has emerged as a major target and mediator of chemo-resist-
ance in HGSOC.

Methods: Novel chemo-resistant HGSOC cell lines were investigated for c-Met expres-
sion, activation with exogenous HGF and downstream signalling via western blot anal-
ysis. c-Met internalisation was assessed with fluorescent confocal microscopy,
following staining with c-Met and the endosomal marker EEA-1. Human samples from
HGSOC patients were obtained via Barts/UCLH Gynae Tissue Bank. Tissue sections
underwent immunohistochemical staining for c-Met. Cancer associated fibroblasts
(CAFs) isolated from HGSOC patients’ omentum were assessed by ELISA to detect
HGF secretion. The effect of c-Met inhibitors on HGSOC cell line c-Met activation,
migration, survival and invasion was investigated via western blot, transwell migration
assay, cell viability in anoikis (CellTiter-Glo) and organotypic cultures.

Results: Immunostaining detected c-Met in HGSOC patient samples, with strong
intensity in the malignant epithelial cells, at the plasma membrane but also in the cyto-
plasm. c-Met expression is significantly increased in novel cisplatin and carboplatin
resistant HGSOC cells, versus isogenic parental cells. c-Met activation in HGSOC cells
leads to its rapid endocytosis. Impairing endocytosis pharmacologically reduces c-Met
signalling. Chemo-resistant HGSOC cells are more migratory and invasive than paren-
tal cells. Primary CAFs secrete various levels of HGF as determined by ELISA. CAFs also
increase HGSOC cells’ invasion in organotypic cultures. Targeting c-Met pharmaco-
logically reduces migration, invasion and survival of chemo-resistant HGSOC cells.

Conclusions: This study confirms c-Met as a therapeutic target using in vitro models
and human HGSOC tissues. c-Met endocytosis in HGSOC has been illustrated here,
for the first time. Further work is ongoing to develop novel biomarkers for accurate
patient selection, exploiting c-Met intracellular localisation.
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69P A laboratory assay for improved prediction of drug responses in acute
myeloid leukaemia cells
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Background: The five-year-survival-rate for paediatric patients with Acute Myeloid
Leukaemia (AML) is from 60-70%. The most common causes of death are disease
relapse and chemo-resistance. Typically, drug dose response testing is performed at
atmospheric oxygen (21%) in a 2-Dimensional (2-D) format; however, AML cells
reside in the hypoxic (1% O2), 3-Dimensional (3-D) bone marrow structure along
with other cells. Therefore, the drug response observed in typical culture conditions
(2D, 21% O2) do not always translate to the same response in patients. The objectives
of the present study were to: (1) develop an in vitro assay reproducing key elements of
the bone marrow microenvironment (BMM), and to (2) use this system to evaluate the
sensitivity/resistance of AML cell lines towards selected therapeutic agents.

Methods: A functional drug screen was performed first in 2D normoxia and hypoxia to
evaluate the response of AML cell lines to 50 compounds. RNA sequencing was per-
formed to determine global changes of gene expression. Overrepresented genes were
further matched to potential pathways using Ingenuity Pathway Analysis. Results were
validated using real-time RT-PCR. MV-4-11, an AML cell line with a FLT3 mutation
was used to study the effects of 3-D structure on drug response. Cells were seeded in 3D
and allowed to grow for 72h, compounds were added for an additional 24 h and cell via-
bility was measured using Cell Titer Glo assay.

Results: Twelve cell lines were used in the present study. In the initial screen THP1 cells
for example were more sensitive in hypoxia to 8 out of 50 different compounds. In MV-
4-11 cells, hypoxia and 3-D structure conferred resistance towards YM155, a BIRC5 tar-
geting compound. Mechanistic studies revealed that MCL-1 stabilization may underlie
this response. A functional drug screen using 50 compounds in 3-D showed that 10 out
of 50 compounds resulted in significantly reduced viability of MV-4-11 cells compared
to vehicle indicating that this assay can be used for high-throughput drug screening
(HTS).
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