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quantitatively studied at the proteomic and transcriptomic levels using Reverse
Phase Protein Arrays (RPPAs) and gRT-PCR, respectively. Direct targeting of
miRNAs is validated by luciferase assays as well as site-directed mutagenesis,
and identified miRNAs/targets will be studied in different cancer-relevant cell-
based assays (e.g. invasion and BrdU/7-AAD assays). Finally, we will test
the effects of miRNAs/targets in combination with several ERBB receptor-
targeting drugs e.g. gefitinib or trastuzumab in different cell line models
(drug sensitive vs. resistant). Hence, combining bioinformatics, functional
genomics, proteomics as well as molecular and cellular biology approaches,
we integrate miRNAs into the well-studied ERBB network for combinatorial
targeted therapy.

831| Applying JISTIC to different stages for breast cancer
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Motivation: We wanted to compare array CGH DNA profiles of various stages
breast cancer as a surrogate of the course of tumourigenesis and identify
significant aberrations that may be driving the process forward at each stage.
JISTIC (http://www.c2b2.columbia.edu/danapeerlab/html/jistic.html) is a bioin-
formatic tool useful to analyze datasets of genome-wide copy number alteration
that detects driver aberrations in cancer. JISTIC implements the standard,
focal and arm-peel-off for the widely used GISTIC (Genomic Identification of
Significant Targets in Cancer) algorithm developed by Beroukhim et al. (PNAS
ref, 2007). We applied JISTIC to identify the regions that are likely to be driver
aberrations of the carcinogenesis regions.

Material and Methods: DNA copy levels were obtained in the form of
log R values from 244K array CGH (Agilent). Total 588 profiles of pre-
malignant and malignant breast tissue were gathered from five different clinical
cohorts involving healthy tissues from mammographically dense breasts,
breast tumours without invasive compontent (DCIS), and stage I-1V tumours.
We segmented the CGH logR by applying piecewise constant function and
performed centering of the values to avoid differences by cohorts. The centered
data were divided into different stages, normal, DCIS, stage | (T1), Il (T2)
and Il (T3). JISTIC was applied to each stage. JISTIC identified significant
aberration regions and peaks.

The sets of genes identified in the significant aberration regions, were
subjected to GO analysis by DAVID http://david.abcc.ncifcrf.gov.

Results: The significant peaks were 20 for normal, 19 for DCIS, 103 for T1, 92
for T2 and 25 for T3, which were in focal region, in the preliminary analysis. The
number of peaks increased with increasing stages from DCIS to T2 but leveled
off at T3. For the genes identified in the loci of significant aberrations, we
applied GO analysis. In the case of normal, phospholipid biosynthetic process
for deletion was identified and no significant term for amplification. DCIS
indicated C21-steroid hormone biosynthetic process for amplification, and a
term for antigen processing and again lipid metabolic process for deletion.
For the remaining cases, significant GO terms were 16 (T1), 11(T2), 2(T3) for
amplification, and 15(T1), 6(T2), 7(T3) for deletion.

Conclusions: Applying JISTIC to different stages of breast cancer indicated
some trends; specific aberrations were observed at each stage of breast
cancer pointing to important biological processes. However, since the sample
size for normal, DCIS and T3 was smaller than the sample size for T1 and T2,
further studies will be needed to support these preliminary findings.

I would like to thank Vilde D. Haakensen, Simen Myhre and Lars O. Baumbusch
for providing the CGH data.

Human liver regeneration and its clinical impact
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Background: Study concerning human liver regeneration (HLR) evaluates the
hepatic extraction fraction (HEF) using radioisotopic methods as an indicator
of HLR of patients underwent hepatectomy (HR).

Material and Methods: 95 patients with colorectal metastases (n=69),
hepatocellular carcinoma (n=16) and other tumours (n=10) were included.
37% underwent major hepatectomy (MAHR) and 63% minor hepatectomy
(miHR). HLR was assessed after intravenous bolus injection of %°MTc-
Mebrofenin. The HEF is calculated using deconvolution analysis of first pass
curve coming from scintigraphic data. We evaluated the pre-operative HEF
(TO) and in the 5th day (T5) and one month after PH (T30). We considered
the HEF values of 98.84+0.4% as normal.

Results: Overall patient population: the mean HEF values in our series
were 97.3+9.6% for TO, 97.5+8.3% for T5 and 98.7+4.1% for T30(ns).
The mean Tmax values were 15.6£8.1 min for TO, 13.9+5.7 min for T5 and
14.14+5.4 min for T30 (ns). The mean T1/2 values were 35.7422 min for TO,
86.4+105.1 min for T5 and 39.54+19.2 min for T30 (p <0.0001). Subgroup of
patients treated by Major MAHR: For the 35 patients who underwent MAHR the

HEF values were 97.24+5.3% (T0), 95.6+12.6% (T5) and 98.94+-1.8% (T30)
(ns); the mean Tmax values were 16.5+7.3 min for TO, 14.34+5.6 min for T5
and 15+4.7 min for T30 (ns); and the mean T1/2 values were 27+26.2 min
for TO, 89.24+74.3 min for T5 and 42.2+8.7 min for T30. There are significant
differences only for the values of T1/2 in T5 when compared with TO(p <0.035).
For the 60 patients who underwent miHR the HEF values were 97.4+11%
(T0), 98.84+2.4% (T5) and 98.64+4.7% (T30) (ns); the mean Tmax values were
15.2+8.5min for TO, 13.6+5.9 min for T5 and 13.845.7 min for T30 (ns); and
the mean T1/2 values were 39.1+19.4 min for TO, 84.6+122.4 min for T5 and
38.6+£21.6 min for T30. There are significant differences only for the values of
T1/2 in T5 when compared with TO(p <0.04).

Conclusion: Our results strongly support the view that the HLR is early
enough to normalize the HEF at day 5 after HR. We have demonstrated
that HLR is early, fast, non-anatomical and functionally complete 5 days after
liver resection. This fast functional liver recovery has high clinical importance
because concerning adjuvant chemotherapy, possibly resulting in treatments
administered much earlier after surgical resection than the three weeks dogma.
Similarly, the same applies to liver resections following portal embolisation.

Proteomic technologies in brain tumours early diagnosis
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Background: One of the important goals of oncology is to develop biomarkers
that can be identified through less invasive methods with the potential to
identify cancer risk, early detection, utility in monitoring.

Several different proteomic methods have been discovered. One or a
combination of methods needs to be chosen for an accurate cancer
diagnosis.

Brain tumours are a heterogeneous group of neoplasms that appear to underlie
individual patterns of growth, invasion, response to therapy and prognosis.
The aim of this study was to evaluate the protein profiling in brain tumours
(gliomas and pituitary tumours) in order to establish a biomarker panel useful
in early tumour detection.

Material and Methods: Our data were obtained using two cutting-edge
proteomic profiling technologies: XMAP array — Luminex200 (cytokines panel)
and SELDI-TOF-MS (protein profile). Serum samples from 3 groups: gliomas,
pituitary tumours and controls were analyzed.

Results: From multiplex assay (Luminex200) strong overexpression was
detected for IL-6, IL-13, TNF-a (over 2 fold stimulation in patients vs. control).
Significant up-regulation (1-2 fold) was found for VEGF and bFGF. Cytokines
expression was significantly higher and strongly correlated with tumour stage,
proliferation markers and clinical aggressiveness in glioblastomas and invasive
pituitary adenomas. SELDI TOF proteomic profiling led to the selection of
110 protein peaks; a few differed significantly between brain tumours and
controls (ROC curve; p value).

Conclusions: These techniques can be used for a rapid and efficient method
in discovery of serum biomarkers in brain tumours diagnosis.

The advantages could be: less invasive techniques, screening for molecular
markers, validation of putative therapeutic targets.
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A mouse model for the study of the radiobiology of
medulloblastoma
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Medulloblastoma is the most common paediatric malignant brain tumour. The
treatment of medulloblastoma involves a combination of surgery, radiation, and
chemotherapy. While the overall survival rate for medulloblastoma is relatively
good, those patients who experience a relapse of their tumour after initial
treatment have a grim prognosis. Because medulloblastoma that relapses
post-radiotherapy is nearly universally fatal, our goal is to develop an animal
model to better understand tumour relapse in hopes of designing effective
therapies. Little is known about the biological response of medulloblastoma to
radiation, because clinically relevant doses of radiation are lethal to genetically
engineered mouse models. We have developed a mouse model of relapsed
medulloblastoma in order to study changes in the tumour after exposure to
therapy, and to test novel treatments for their effectiveness after relapse.



