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Background: Extensive use of NGS profiling in precision oncology is uncovering a stag-
gering amount of novel alterations in the sequenced genes. Strikingly, the number of
variants of uncertain significance (VUS) increases linearly with the addition of
sequenced samples. While some of the VUS are inconsequential mutations many other
VUS lead to activation of the proteins and are therefore involved in oncogenicity and
may cause drugs resistance. These new activating mutations can also serve as novel
drug targets.

Methods: We report here a method for functional annotation of these VUS as well as
their sensitivity to targeted therapy. The system is based on rapid synthesis of the muta-
tions and expression of the mutated protein together with fluorescently labeled report-
ers in a cell-based assay. The assay allows the accurate measurement of signaling
pathway activation using fluorescence imaging coupled with high content image analy-
sis. This process can also be performed with targeted agents to determine the sensitivity
of the mutation. The output of the system is the level of activity of the mutant relative
to a mutation with known activity in the same gene.

Results: Our results show that this method is able to accurately identify known driver
mutations in 10 different oncogenes spanning 4 major cancer associated signaling path-
ways as well as over 100 different VUS in these genes. We also extend this analysis and
show that the method correctly recapitulates differential sensitivity of EGFR mutations
to 2nd and 3rd generation EGFR inhibitors and that different classes of BRAF mutations
differ in response to specific inhibitors. Finally, we establish the importance of concur-
rent mutations in the response to EGFR inhibitors.

Conclusions: Taken together, this system provides crucial information for the develop-
ment of new targeted agents and establishes an experimental tool both for patient strati-
fication into clinical trials and patient treatment.
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Background: A favorable response to (chemo) radiotherapy (CCRT) is seen in human
papillomavirus (HPV)-positive OPSCC patients. Apparent diffusion coefficient (ADC)
derived from MRI has shown to predict treatment response. We evaluated the correla-
tion between clinico-demographic profile of oropharyngeal squamous cell carcinomas
patients (OPSCC patients) HPV status and ADC values, SUV uptake obtained from
FDG- PET-CT.

Methods: The study population was obtained from a historical cohort diagnosed with
HPV-related OPSCC. A total of 105 OPSCC patients who had undergone molecular
testing for HPV status by p16 with Immuno-histochemistry (IHC) were identified. 96
patients had pretreatment imaging (either PET-CT or MRI) and post CCRT imaging
was included. Imaging was evaluated by head and neck radiologists to calculate mean
ADC and SUV max. Pearson Chi- Square and ANOVA analyses were performed to
evaluate the correlation.

Results: 26 OPSCC were HPV-positive. HPV-positive HNSCC showed significantly
association with smoking, grade & stage of the tumor, T status, Response to CCRT,
lymph nodes, and ADC values on follow up imaging.

Conclusions: In OPSCC patient’s positive HPV status correlates with follow up mean
apparent diffusion coefficient. The complimentary prognostic value of post treatment
apparent diffusion coefficient might be partially ascribed to patients with a positive HPV
status. Further studies are reasonable to determine whether PET-CT is a useful imaging
biomarker in comparison to ADC to risk-stratify patients with HPV-related OPSCC.
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Background: The most common subtypes of bone sarcomas are osteosarcoma and
Ewing sarcoma. They are rare and heterogeneous form of cancers of mainly mesenchy-
mal origin. Neo-adjuvant chemotherapy followed by wide surgical resection followed
by adjuvant chemotherapy and radiotherapy are the main treatment options for these
tumors. But despite all measures, mortality rates have not come down in last few deca-
des. Immunotherapies with various vaccines and cytokines had limited success in clini-
cal trials. This has led to the need of novel therapies like PD-L1 immune checkpoint
inhibitors for the treatment of bone and soft tissue sarcomas, which have shown prom-
ising results in other malignancies like metastatic melanoma, renal cell carcinoma, lung
cancer, and breast cancer.

Methods: PubMed was searched to identify relevant clinical studies of PD-1/PD-L1-
targeted therapies in soft tissue and bone sarcomas. A review of data from the current
trials on clinicaltrial.gov was incorporated, as well as data presented in abstracts in
annual meetings of American Society of Clinical Oncology and European Society for
Medical Oncology were included in the study and analysed.

Results: 23.7% of osteosarcomas demonstrate high expression and 50% show inter-
mediate expression of PD-L1 at tissue level which is clinically significant, as it correlates
with tumor-infiltrating lymphocytes (TILs), which often mark metastasis and poorer
outcomes. Other studies and clinical trials support these findings. In a systematic meta-
analysis of 11 studies with 661 total patients, osteosarcoma had 14–75% higher PD-L1
expression in tumor tissues and significantly correlated with high mortality rate, meta-
stasis and poor overall survival. Other studies have also shown higher PD-L1 expression
in metastatic tumor tissues, especially within the lung, compared to primary tumor
tissues.

Conclusions: Immune checkpoint blockade therapy has demonstrated remarkable
clinical results in other malignancies but they have yet to show positive results in bone
and soft tissue sarcomas. Though early clinical trials have shown promising results in
using anti-PD-1/PD-L1 therapy either alone or with other treatment options, continu-
ous clinical trials and studies with long term results are necessary to have conclusive
results.
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Background: For most adolescent and young adult (AYA) cancers, age-specific molec-
ular features are poorly understood. SPECTA, an academic translational research infra-
structure for biomaterial collection and molecular analysis, will explicitly recruit AYA
patients and will therefore collect empirical data to bridge the molecular gap between
pediatric and adult oncology.

Trial Design: The initial pilot study, activated in February 2019 across Europe, will
recruit 100 patients aged 12-29 years with newly diagnosed or relapsed high-grade glio-
mas and high-grade bone and soft tissue sarcomas. The primary objective of the pilot is
to determine feasibility and recruitment rates. Formalin-fixed tumor tissue, whole
blood and clinical data from study participants will be prospectively collected; the bio-
material will be stored centrally at the Integrated BioBank of Luxembourg (IBBL).
Whole exome sequencing (WES) of matched tumor and blood, and tumor RNA
sequencing and DNA methylation profiling will be performed at the German Cancer
Research Center (DKFZ), Heidelberg. Virtual central pathology review of scanned
diagnostic slides will be undertaken by an international expert panel, and diagnostic
material returned to the participating centers. A multidisciplinary molecular tumor
board will release a clinically validated report to referring clinicians within 4-6 weeks
after biopsy. SPECTA-AYA constitutes a major opportunity to gain knowledge about
the tumor biology of this unique age group. It incorporates notable innovative aspects:
AYA specificity, pan-European academic collaboration, centralized biobanking,
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