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Background: Chemotherapeutic resistance leads to high mortality among triple nega-
tive breast cancer (TNBC) patients and underlying mechanisms are poorly understood.
Exosomes have become new area of interest for liquid biopsy. MicroRNAs (miRNAs),
as the most important inclusions in exosomes, are ideal candidate biomarkers and ther-
apeutic targets.

Methods: We isolated exosomes and analyzed exosome-carried miRNA signatures in sev-
eral TNBC cells lines sensitive or resistant to adariamycin, docetaxel or cisplatin. The
resistance transfer capacity was determined by flow cytometry after sensitive cells incu-
bated 48 hours with exosomes from drug-resistant cells. Locked nucleic acid probes and
enzyme-labeled fluorescence (LNA-ELF-FISH) was performed to detect exosomal
miRNA molecule transfer. Animal mode was constructed to evaluate treatment feasibility
using miRNA-modified exosomes. Serum exosomes from 40 TNBC stage IV patients who
underwent chemotherapy before or after progressive disease (PD) status were isolated to
analyze miRNA profiling for potential biomarker identification.

Results: We successfully isolated and identified exosomes from several drugsensitive
and resistant TNBC cell lines and patients. Exosomal miR-222, miR-4443, miR-100,
miR-17, miR-210 were found significantly upregulated from chemotherapy-resistant
cells. Incubation of exosomes from the resistant cells with the sensitive cells resulted in
increasing resistant capacity among sensitive cells. Exosomal miRNA molecule transfer
was detected using LNA-ELF-FISH. Transfection of synthesized miRNAs competitors
into exosomes increased drug sensitivity in vivo. Exosomal miR-222, miR-4443, miR-
100, miR-17, miR-210 were also found upregulated significantly from serums of
patients after PD status. These five miRNAs were able to differentiate patients with PD
status from those with CR or PR status with at least 89% accuracy.

Conclusions: Exosomes from chemotherapy-resistant TNBC cells could transfer drug
resistance to sensitive cells via exosomal miRNAs. A circulating exosomal microRNA
profiling was estabilished for potential biomarkers and therapeutic target
identification.
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Background: Breast cancer (BC) is the most common form of malignant tumor in
women worldwide. 60-70% of BC are hormone receptor-positive (HRþ), HER2-nega-
tive (HER2–). The purpose of this analysis was to enhance understanding on the epi-
demiology for women with PIK3CA-mutant HRþ/HER2– metastatic breast cancer
(mBC).

Methods: PIK3CA mutations were tested from tumor biopsy (N¼ 1617) and circulat-
ing tumor DNA (ctDNA) (N¼ 1466) from patients enrolled into BOLERO-2, BELLE-
2 and BELLE-3, which are three randomized Phase III studies in HRþ/HER2– mBC.
Various PIK3CA mutation testing methods were applied, including Next-Generation
Sequencing (NGS) and Polymerase Chain Reaction (PCR) for tumor biopsies, as well
as BEAMing and droplet digital PCR for ctDNA samples.

Results: Prevalence of the PIK3CA mutations among tissue biopsies ranged from
34.1% to 41.1% while prevalence of the PIK3CA mutations among liquid biopsies
ranged from 27.5% to 43.3%. Besides gene-level analysis, the PIK3CA prevalence by
hot spots and by exons was examined as well. Further, subgroup analysis of PIK3CA
prevalence had been conducted based on patient cohort (2L vs 3L), mutation testing
methods, ethnicity, biopsy source (primary tissue vs metastatic) and previous
treatment.

Conclusions: PIK3CA mutations (specifically hotspots H1047R, E545K and E542K)
frequently occur in HRþ/HER2– mBC. The prevalence of PIK3CA mutations are in a
relatively narrow range across the three randomized Phase III studies in HRþ/HER2–
mBC regardless of tissue types and testing methods.
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Background: Breast cancer (BC) is more aggressive in pre-menopausal women of
Black race (BW). These women usually have worse prognosis and higher mortality rate
when compared with patients of other races, even when socioeconomic factors are
accounted for. Triple-negative BC (TNBC), the most aggressive and less treatable BC,
due to the lack of therapeutic targets, such as oestrogen and progesterone receptor or
HER2, is more frequently diagnosed in these young BW.

Methods: To identify the driving biological factors of this racial disparity we performed
a comprehensive differential gene expression (DGE) analysis using the R package
edgeR and RNA-sequencing BC data from The Cancer Genome Atlas, which has specif-
ically USA data. In a total of 1097 BC patients, 183 are BW, 32 with TNBC (17.5% of all
BW); 757 are White, 69 with TNBC (9.1%); and 61 are Asian, 8 with TNBC (13.1%).

Results: DGE between BW with TNBC and TNBC patients of other races revealed 251 up-
and 269 downregulated genes (adjusted p-value� 0.05, jlog2(Fold Change)j � 1, applied in
all the analysis). To remove genes associated with race alone and not with TNBC in BW per
se, we performed a DGE analysis between all non-TNBC cases in BW and all non-TNBCs in
the other races, resulting in 315 up- and 139 downregulated genes in non-TNBCs of BW.
Common genes between the two analyses were identified and extracted from the first list,
resulting in 198 up- and 250 downregulated genes exclusively differentially expressed in
TNBC of BW. Our candidates include genes related to insulin-resistance and obesity (e.g.
FBXO2 [p-adj¼ 2.07E-04, log2FC¼ 1.58], POU2AF1 [p-adj¼ 1.80E-03, log2FC¼ 1.43]),
and epithelial-mesenchymal transition and metastasis (e.g. FOXF2 [p-adj¼ 9.51E-05,
log2FC¼ 1.39], NOTCH3 [p-adj¼ 9.51E-05, log2FC¼ 1.35]). These genes are being vali-
dated using formalin-fixed paraffin-embedded TNBC tissues from BW, collected from differ-
ent Portuguese hospitals and from a Mozambican hospital, where tumour tissue is
compared to normal adjacent tissue by qRT-PCR, immunohistochemistry and Western blot.

Conclusions: Our work will unveil the molecular signature(s) that characterise and
define molecularly TNBC in BW and, ultimately, will guide the development of new
therapeutics for this unmet medical problem.
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Background: The JAK2 gene is located on chromosome 9p24.1, its product is a tyrosine
kinase protein that plays a role in signal transduction between membrane receptors for
growth factors and intracellular signaling molecules and is also involved in cytokine sig-
naling. Mutation V617F of JAK2 (Janus kinase 2) causes violation of autoinhibiting
activity and promotes malignant transformation and proliferation. Recent studies,
however, indicate a possible amplification of somatic chromosome 9p24.1 region
encoding the JAK2 in triple-negative breast cancer (TNBC) in connection with a poorer
prognosis and shorter survival.

Methods: The aim of our pilot study was to perform a cytogenetic and molecular bio-
logical analysis of the JAK2 gene in a cohort of 40 patients diagnosed and confirmed
with TNBC. The FISH method was used to analyze numerical changes and transloca-
tions, including the detection of possible merger partners. In the next step mutation
analysis was by PCR and direct sequencing performed.

Results: On the basis of cytogenetic and molecular changes of the JAK2 gene, it can
be stated that the numerical, structural and molecular changes occur in TNBC at a
high frequency. In addition to amplification which is a potential predictor of
ruxolotinib inhibition, a number of numerical and structural changes (including
point mutations) of the gene was detected (amplification detected in 25% of cases,
polysomy detected in 15% of cases, monosomy detected in 5% of cases, break
detection in 10% of cases, amplification/break detected in 10% of cases). Mutational
analysis showed the presence of the V617F mutation in 15% of cases where there was
normal cytogenetics.

Conclusions: These changes may potentially cause worse response to treatment with an
inhibitor and will require us to focus attention in this direction.
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