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844| MRI tissue characterization in patients with glioblastoma
multiforme

G. Liberman’, Y. Louzoun', D. Ben Bashat?. "Bar-llan University, Gonda
Multidisciplinary Brain Research Center, Ramat Gan, Israel, 2Tel Aviv
Sourasky Medical Center, Brain Imaging Center, Tel Aviv, Israel

Background: Glioblastoma multiforme (GB) is the most common and
aggressive grade IV primary brain tumour in humans. Magnetic resonance
imaging (MRI) is the method of choice for diagnosis, evaluation and follow-up
of brain tumours. Currently the accepted radiographic criteria for brain therapy
response is based on Macdonald criteria. Positive response is defined as more
than 50% reduction in tumour size measured on the contrast enhanced area
in T1 weighted post contrast images. However this criterion is not sensitive
enough, is often questionable and can sometimes be misleading. It is based
solely on blood brain barrier impairment which in not specific and can be
seen on varied pathologic conditions. Combinations of several MRI sequences
can give indications for other tissue classes, including infiltrating peri-tumoural
edema, non-enhancing tumour and necrotic area, and therefore may assess
therapy response more reliably. The vast amount of data resulting from muilti-
modal MRI data calls for automated analysis. Various methods for automated
segmentation were suggested, many of them focused on the healthy tissue.
Studies in patients mainly used unsupervised classification. In this study, we
will show segmentation of brain tissues of patients with GB, based on multi-
modal MRI data sets, using a supervised algorithm.

Material and Methods: 14 Patients with recurrent GB were scanned several
times (1-8 MR scans each). Each scan included several sequences: T1
weighted (W), T2W, FLAIR, 3D SPGR after contrast agent administration and
gradient echo. K-nearest neighbor (KNN) algorithm was used, and nine classes
were defined: gray/white matter, CSF, skull, arteries, necrosis, edema, peri-
tumoural edema and tumour.

Results: The algorithm was successfully applied to all patients, demonstrating
longitudinal changes that were generally correlated with the radiology and
clinical assessments. The algorithm provided quantitative information about
the volumetric changes in each tissue class. Although during the first 4-8
weeks a general reduction of tumour volume was detected in all patients,
further changes revealed different response patterns between the patients.
Conclusions: Combination of several MRI sequences can give more specific
information regarding tumour assessment and therapy response. This can be
obtained more efficiently with automated classification. The extensive analysis,
with full volumetric measurements of the different tissue classes based on
multi-modal data reflecting several physical and biological parameters may be
able to predict therapy response and help with therapy decision making.

The RYBP apoptosis pathway is deactivated in cervical cancer
patients with 3p-loss
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Background: Genetic gains and losses, i.e. gene dosage alterations,
influence gene expression levels and thereby promote tumour growth and
progression. The purpose of this work was to identify driver genes in
cervical cancer progression, and to explore their role in the development of
chemoradioresistance.

Materials and Methods: Totally 188 cervical cancer patients that received
chemoradiotherapy with curative intention were included. Gene dosage
and expression profiling was performed on 94 of these patients by array
comparative genomic hybridization and lllumina gene expression beadarrays
respectively, based on pretreatment tumour biopsies. Protein expression was
measured by immunohistochemistry.

Results: We identified three deleted regions on 3p11.2-p14.2, 13913-21,
and 21922, which were associated with poor progression free survival
independent of existing clinical markers. The region on 3p is a frequently
deleted chromosomal region in cervical cancer and is therefore thought to be
important for carcinogenesis. Integrative analysis of gene dosage and gene
expression identified 6 genes for which reduced gene expression was highly
associated with a lower gene dosage (p <107°), indicating that these genes
were primarily regulated by the 3p loss. Immunohistochemical nuclear staining
of one of these genes, RYBP, revealed significant associations between protein
expression, gene dosage and gene expression, showing that also the protein
level of RYBP was reduced in tumours with loss on 3p. RYBP is known to
interact with FADD and DEDD to facilitate death-receptor mediated apoptosis.
Gene Set Enrichment Analysis showed that this apoptosis-signaling pathway
was significantly deactivated in tumours with 3p-loss.

Conclusions: This work indicates that loss on 3p in cervical cancers leads
to apoptosis evasion through loss of RYBP, and that this may lead to poor
survival of patients with 3p-loss. Targeting the RYBP apoptosis pathway may
be a fruitful strategy to improve the outcome of chemoradiotherapy for patients
with cervical cancer.

lonizing radiation inhibits protein translation by bypassing the
protein kinase B/Akt
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Background: The protein kinase B (PKB)/Akt signaling pathway is frequently
deregulated in tumour cells and contributes to resistance against common
anti-neoplastic therapies. Overexpression of the phospho-inositol-3-kinase
subunit p110 or deletion of the antagonistic phosphatase and tensin homolog
(PTEN) results in a constitutive activation of PKB/Akt. PKB/Akt activates
the serine/threonine kinase mammalian target of rapamycin (mTOR) by
phosphorylation. The downstream targets of mTOR are the key translation
regulator p70 ribosomal S6 kinase (p70S6K) which becomes activated
upon phosphorylation and the translational inhibitor 4E-BP1 which becomes
inactivated upon phosphorylation and releases the eukaryontic initiation factor
elF-4E to initiate cap-dependent translation. Inhibition of protein biosynthesis
can result in decay of instable proteins with a high turnover rate and affect the
vitality of the cell.

To date, the impact of ionizing radiation on protein translation is not well
understood.

Matherial and Methods: Jurkat T cells (PTEN negative) were treated with
50-100 uM of the PI3K inhibitor LY294002 or irradiated with 10 Gy. Inhibition
of translation was verified by Western blotting analyzing the phosphorylation
status of p70S6K and the translational inhibitor 4E-BP1. Expression levels of
the instable anti-apoptotic protein Mcl-1 and phosphorylation status of PKB/Akt
was also determined by Western blotting. Induction of apoptosis and the
breakdown of mitochondrial membrane potential (DYm) was analyzed by flow
cytometry. Mcl-1 was downregulated by siRNA which was electroporated into
Jurkat T cells.

Results: The PI3K inhibitor LY294002 induced dephosphorylation of PKB/Akt,
p70S6K and the translational inhibitor 4E-BP1 as well as the downregulation
of the anti-apoptotic protein Mcl-1. Downregulation of Mcl-1 by siRNA was
sufficient to induce DYm breakdown and DNA degradation within 6 h after
electroporation. lonizing radiation did not affect the phosphorylation status
of PKB/Akt but also reduced phospho-4E-BP1 and phospho-p70S6K levels
indicating an inhibition of protein translation. The inhibition of protein translation
correlated with a drop of Mcl-1 levels, DYm breakdown and apoptosis
induction.

Conclusions: In Jurkat T cells, protein translation is regulated by the PI3K/Akt
pathway. lonizing radiation bypasses this pathway to inhibit protein translation.
Reduced protein biosynthesis results in a decline of the anti-apoptotic Mcl-1
which is followed by DYm breakdown and apoptosis induction.
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Background: The epidermal growth factor receptor (EGFR) is known to be
overexpressed in various tumours. It may contribute to tumour aggressiveness
through its tyrosine kinase phosphorylation, or by promoting metabolic
homeostasis independent of kinase activity. Investigating phosphorylated
EGFR is problematic using immunohistochemistry (IHC), because of the
difficulty of designing phosphoamino-specific antibodies. Several naturally
occurring EGFR isoforms exist in addition to the full length transmembrane
form. Some of them contain only various parts of the extracellular domain,
thus lacking the intracellular kinase domain. Little is known about the function
of these short isoforms and their role in cancer progression. The aim of
this study was to investigate the expression of the different isoforms and
the phosphorylation status of EGFR in cervical cancers and to evaluate their
prognostic significance.

Material and Methods: A total of 185 cervical carcinoma patients receiving
chemoradiotherapy with curative intention was included. Gene dosage was
measured by array comparative genomic hybridization based on pretreatment
tumour biopsies. Protein levels of EGFR was measured by IHC using two
antibodies binding to the extracellular and intracellular domain, respectively.
Combining the data from the two antibodies reflected the expression of short
isoforms, while the data from the antibody binding intracellularly reflected the
full length isoform. A proximity ligation assay with high specificity was used to
evaluate EGFR phosphorylation.

Results: EGFR amplification was present in 14.4% of the tumours, and
correlated with poor survival. The full length form of EGFR was expressed in
96% of the cervical tumours, and phosphorylation of EGFR was seen in 62%
of the cases. Neither the total EGFR protein level nor the phosphorylation
status of EGFR were found to be prognostic. Expression of only short
isoforms, however, was highly correlated with poor survival independently of
end point (progression free survival, overall survival, locoregional control).



