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1) Purpose of the visit
Inhibition of apoptosis is one of the most important mechanisms for the growth of many malignant tumors.  In the last years, scientist gave great attention to the inhibitor of apoptosis protein (IAP) family for its association with tumor development and progression. BIRC7/Livin is an important member of IAPs, which was first identified in malignant melanoma. The anti-apoptotic activity of livin is mediated by the inhibition of caspases -3, -7 and -9, and by its RING domain that promotes degradation of Smac/DIABLO. Livin seems to have a crucial role in tumorigenesis of different cancers. The aim of our study is to assess the livin expression at mRNA level in normal adrenal tissue and adrenocortical tumors and its impact on clinical outcome in order to evaluate its role as a prognostic factor.
2) Description of the work carried out during the visit
We collected a large series of adrenocortical (ACT) tumor tissue from patients who underwent adrenalectomy due to adrenocortical carcinoma (ACC) or adenoma (ACA), and normal adrenal tissue (NA) samples deriving from the area surrounding the tumors or from adrenalectomies performed during surgery for renal carcinoma. From patients records we collected clinical data, such as sex, age at diagnosis, date of surgery, pathological classification and hormone secretion. Malignancy was defined according to recognized clinical, biochemical and morphological criteria. We divided patients with adrenocortical tumors (ACT) into two subgroups according to hormonal secretion (steroid-secreting and not-secreting). Moreover, for ACC patients, we collected additional data such as tumor stage according to ENSAT classification, Weiss score, Ki67 index, presence and number of distant metastases, type of treatment and a detailed follow-up from the Germany ACC Registry or the European Network for the Study of Adrenal Tumors (ENSAT) Database.
To quantify BIRC7 mRNA expression in adrenal tumors (ACC and ACA) and normal adrenal gland, we performed a quantitative real-time reverse transcription (qRT-PCR) analysis. We analyzed a total of 70 fresh-frozen tissue sample derived from 50 ACT and 20 NA. We studied 27 patients affected by ACC (13 F, 14 M; mean age at diagnosis 51.8 ± 14.4 yrs) and 23 patient affected by ACA (15 F, 8 M; mean age at diagnosis 47.3 ± 12.0 yrs). The mean tumor size was 10.2 cm ± 5.6 SD for ACC and  3.2 cm ± 2.5 SD for ACA (P<0.05). In the ACC group, 13 cases (50%) were ENSAT tumor stage I-II, 9 (34,6%) cases were stage III and 4 (15,4%) cases were stage IV. The mean value of Ki67 index was 17.5  ± 10.6 SD, while the mean Weiss score was 6.2 ± 2.0 SD.
Total-RNA was extracted from fresh-frozen tissue samples using RNeasy Lipid Tissue Mini Kit (Quiagen, Hilden, Germany) according to manufacturer’s recommendations and we did a complete a reverse transcription using iScript Quantitec Reverse Transcription Kit (Quiagen, Hilden, Germany ). qRT-PCR was performed using specific Taq Man Gene Expression Assay of BIRC7 (Hs01086675_m1; Applied Biosystems, Darmstad, Germany). We used the expression of endogen β-actin (Hs9999903_m1; Applied Biosystems, Darmstad, Germany) as a reference gene for normalization. The mean value of the threshold cycle of each sample was normalized with β-actin (ΔCt value).
Among these samples, 15 were paired samples of tumor and corresponding normal adrenal tissue (12 ACA and 3 ACC).  To evaluate the different expression of the two isoforms of BIRC7 in ACT and NA, we used specific primer to amplify 216-bp livinα and 162-bp livin β in all of 15 paired samples. Livin isoforms were then identified by electrophoresis of DNA using 4x agarose gel.
The correlation between BIRC7 levels and clinical and pathological parameters was also investigated (i.e. linear regression, correlation, etc). We also evaluated the impact of BIRC7 expression level on clinical outcome (i.e. overall survival, time to progression/overall survival, response to treatment).
All data were analyzed by SPSS 13.0 statistical software (SPSS Inc., Chicago, IL, USA) and GraphPad Prism version 5.0 (GraphPad, La Jolla, CA). P values <0.05 was considered as statistically significant.
   
3) Description of the main results obtained

BIRC7 mRNA levels were similar between NA and ACA, but significantly increased in ACC (P<0.005 vs both ACA and NA). BIRC7 was more expressed in tumor than corresponding normal tissue in  12 out 15 paired samples (P<0.005). No significant difference was found between steroid- and non steroid-secreting tumors. Both livin isoforms α and β were detected in all 15 paired samples, being livin β more expressed than α. The band of livin β was particularly strong in ACC in respect to ACA and NA. Both isoforms were higher expressed in tumors then in NA.

In the ACC group, we did not observe any significant correlation between BIRC7 levels and clinical parameters, such as age, tumor size, Weiss score, ENSAT tumor stage, Ki67 index and number of metastasis at diagnosis (P>0.05). 
No significant differences between patients with BIRC7 mRNA hight expression and low expression, were observed in terms of overall survival (OS) (P=0.8; HR=1,23) and time to progression/disease free survival  (TTP/DFS) (P=0.7; HR=1,26). 


4) Future collaboration with host institution (if applicable)

The next step will be the evaluation of the expression of livin protein in normal adrenal and tumor tissues.  To this aim, we will perform immunohistochemisty (IHC) analysis using a specific antibody  in formalin fixed embedded paraffin tissue of ACT and NA derived from patient which underwent adrenalectomy at the University Hospital of Wuerzburg or at Catholic University of Rome. All the IHC analysis will be performed at the Department of Endocrinoly and Diabetes Unit at Universital Hospital of Wuerzburg. 
If our data will confirm the overexpression of livin in ACC and its correlation to clinical outcome as showed in other tumors, we could propose livin as a new diagnostic and prognostic marker in ACT.

5) Projected publications / articles resulting or to result from the grant (ESF must be acknowledged in publications resulting from the grantee’s work in relation with the grant)
Once we will finish all the IHC and the statistical analysis, we will be able to write a manuscript including the most interesting findings of BIRC7/livin expression both at mRNA and protein levels in normal adrenal and adrenocortical tumors and its relevance as potential diagnostic/prognostic marker. 
6) Other comments (if any)

