
Background: B7-H3 positive tumors, including osteosarcoma, neuroblastoma, and
high grade glioma, cause significant morbidity and mortality in pediatric patients
despite aggressive management with multimodality therapy. Current B7-H3-targeted
immune-therapies take advantage of the monoclonal antibody (MAb) 8H9, which is
actively being evaluated in Phase I clinical trials. We now propose to develop a T-cell
therapy approach targeting B7-H3 using Engager (ENG) T cells. ENG T cells, which
secrete bispecific engager molecules consisting of single chain variable fragments
(scFvs) specific for CD3 and a tumor antigen, are a new class of antigen-specific T
cells, with the unique ability to redirect bystander T cells to tumor cells, amplifying
antitumor effects.
Objectives: To generate B7-H3-specific Engager (B7-H3-ENG) T cells, and pre-
clinically evaluate their effector function in vitro and in vivo.
Design/Method: B7-H3-ENG T cells were created by synthesizing a mini gene
consisting of a leader sequence and a B7-H3-specific scFv derived from MAb 8H9.
The mini gene was cloned into a SFG retroviral vector containing a CD3-specific scFv
and mOrange separated by an internal ribosomal entry site. RD114-pseudotyped
retroviral vectors were used to transduce CD3/CD28-activated human T cells. The
effector function of B7-H3-ENG T cells was evaluated in vitro by performing
coculture and cytotoxicity assays with B7-H3-positive osteosarcoma (LM7),
neuroblastoma (CHLA255), and glioma (U373) cell lines, and a B7-H3-negative lung
cancer (HTB-119) cell line.
Results: Post transduction 30–60% of T cells were genetically modified as judged by
mOrange expression. In coculture assay B7-H3-ENG T cells recognized B7-H3-
positive target cells (LM7, CHLA255, U373) as judged by IFNg production and
cytolytic activity, in contrast to B7-H3-negative cells (HTB-119). T cells secreting an
engager molecule specific for an irrelevant antigen (CD19) did not recognize or kill
any of the target cells.
Conclusion: We have successfully generated B7-H3-ENG T cells and shown that
these cells recognize and kill B7-H3-positive tumor cells in an antigen-
dependent manner. In the future, we plan to extend our in vitro studies, and also
evaluate antitumor activity in relevant preclinical animal models of pediatric solid
tumors.
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FUSOGENIC-OLIGOARGININE PEPTIDE-MEDIATED DELIVERY OF
siRNAs TARGETING THE CIP2A ONCOGENE IN VIVO
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Background: One of the single greatest challenges of RNA interference (RNAi)-
based therapeutics is delivery of functional small interfering RNAs (siRNAs). In
particular, endosomal entrapment remains a major hurdle for RNAi therapeutics,
resulting in inefficient gene silencing. Recently, we demonstrated that a chimeric
peptide we synthesized, termed 599 that comprised an endosome-disruptive and
cationic peptide sequence, could enhance the intracellular delivery and bioavailability
of siRNAs via its direct complexation with these molecules. More specifically, the 599
peptide was demonstrated to effectively deliver siRNAs designed to target the CIP2A
oncoprotein (siCIP2A) into oral cancer cells, mediate it’s silencing, and consequently
inhibit oral cancer cell invasiveness and anchorage-independent growth in vitro.
Objectives: To demonstrate the feasibility of utilizing the 599 peptide to mediate
delivery of siRNAs into oral cancer tissues in vivo.
Design/Method: Oral cancer cell lines were used to generate xenograft oral tumors in
NOD/Scid mice. After tumor generation, the mice were either untreated or treated via
intratumoral injections with either vehicle alone, DY547-labeled siCIP2A (D-
siCIP2A) alone, 599þ siNT, or 599þD-siCIP2A. 48 hours post-treatment, the mice
were sacrificed and a histopathological examination was performed on the extracted
tumors to ensure that the treatments did not induce any acute toxicities and/or
inflammation. Subsequently, the tissues were also examined with a fluorescence
microscope to visualize the presence of fluorescently-labeled siCIP2A. AWestern blot
analysis was performed to examine the degree of CIP2A knockdown in the tissues. In
a second experiment, similar treatments were performed except that total RNA was
harvested 72 hours post-treatment from the tumor tissues, after which CIP2A mRNA
and siCIP2A levels were quantified by qPCR.
Results: Upon examination of the tissues, it was observed that the treatment group
(599þD-siCIP2A) showed increased amounts of siRNA compared with the control
group (D-siCIP2A alone). Upon examination of CIP2A knockdown at the mRNA and
protein levels, the 599þ siCIP2A complex promoted significant silencing compared
with siCIP2A alone.
Conclusion: Our in vivo data demonstrate that intratumoral injection of the
599þ siRNA complex can effectively deliver siRNAs into cancer cells, induce the
silencing of the target oncogene, and potentially offer a new therapeutic strategy for
cancer treatment.
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GLIA MATURATION FACTOR BETA (GMFb) PROMOTES NERVOUS
SYSTEM TUMOR DIFFERENTIATION THROUGH ITS INTERACTION
WITH THE ACTIN CYTOSKELETON

Xiaohua Song, Epsita Shome, David Eisenstat
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Background: Glia maturation factor beta (GMFb) is a 17 kDa phosphorylated protein
highly expressed in the central and peripheral nervous systems (CNS and PNS,
respectively) that promotes cell process outgrowth when added to glioma cell cultures
in vitro.
Objectives: Our goal was to identify the mechanisms by which GMF exerts its
biological function during development and in pediatric nervous system tumors, such
as gliomas and neuroblastoma.
Design/Method: We generated specific anti-peptide antibodies after bioinformatic
analysis. The cytoskeleton was disrupted using colchicine (microtubules) or
cytochalasin D (actin). Lambda alkaline phosphatase was used for dephosphorylation.
GMFb expression was assessed in primary embryonic forebrain cultures, mouse
embryos, human brain, neuroblastoma and glioma tissue sections using
immunohistochemistry, in situ hybridization and/or Western blotting. Differentiation
(retinoic acid), gain (transfection) and loss-of-function (deletion mutants, siRNA)
assays were performed using tumor cell lines. Green fluorescence-based constructs
permitted cell sorting by FACS.
Results: GMFB protein is homologous to cofilin, a member of the actin
depolymerization factor family, and is localized to the cell soma, axons and growth
cones in embryonic forebrain cultures and RA-treated cells. Treatment with
cytochalasin D but not colchicine disrupts GMFb’s subcelllular localization. Co-
immunoprecipitation (co-IP) assays confirm that GMFb and actin form protein-
protein complexes in vivo. The GMFP02 antibody recognizes the C-terminal actin
binding domain (ABD) and deletion of the ABD abrogates cell process outgrowth.
The GMFP01 antibody recognizes phosphorylated and hypophosphorylated forms of
the protein. GMFb is phosphorylated in adult brain and pilocytic astrocytomas,
whereas this protein is hypophosphorylated in embryonic brain and high grade
gliomas.
Conclusion: GMFb activity during differentiation requires binding directly to the
actin cytoskeleton. Phosphorylated GMFb (pGMFb) is more highly expressed in
differentiated adult brain and pilocytic astrocytoma. Future studies using the GMFb
knockout mouse, which is viable postnatally, will explore the role of GMFb in glioma
tumor invasion and in cell signaling pathways. We hypothesize that by inducing
GMFb phosphorylation, there will be increased differentiation. Wewill also determine
whether pGMFb expression correlates with improved survival in glioma and
neuroblastoma patient cohorts.
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ADRENOCORTICAL CARCINOMA IN THE PEDIATRIC AGE GROUP;
EXPERIENCE AT CHILDREN CANCER HOSPITAL OF EGYPT (CCHE)
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Background: Adrenocortical cancer (ACC) is a rare but aggressive childhood
endocrine neoplasm. Its incidence in children is extremely low (0.2% of pediatric
cancers). Little is known about this malignancy and most available information has
been learned from its more frequent adult counterpart. An exceptionally high annual
incidence of ACC has been reported for children in southern Brazil, with 3.4–4.2
affected patients per 1 million children versus an estimated worldwide incidence of
0.3 per 1 million children younger than 15 years.
Objectives: Evaluate the incidence, demographic data, clinical presentation,
endocrinal symptoms and survival outcome for patients with ACC in CCHE.
Design/Method:Data from CCHE registry, for pediatric ACC patients from July 2007
to December 2012, were analyzed regarding preoperative radiological and hormonal
assessment and histopathological reporting. The patients were followed till December
2013.
Results: Seven cases were analyzed, 8–156 months old (median 36), 5 females and
two males. One was nonfunctioning, while six were functioning; two of them showed
only virulizing symptoms, one case showed hyperestrogenism, three cases were
mixed. Three cases had Hypertension. According to ACC staging system, stages I, II,
III and IV were 2,1,2 and 2 cases respectively. Stage IV cases had chest metastases and
one of them had also liver metastases. Four cases did upfront adrenalectomy and
Lymph node dissection, one case did surgery after three courses of chemotherapy, two
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cases were irresectable. Cases with stage I and II had no adjuvant chemotherapy, while
stage III and IV received Doxorubicin, Etoposide, Cisplatinum and Mitotane with no
treatment related mortality. Stage I and II are alive in CR, while stage III and IV died
due to progressive disease. Overall survival 47.6% (median survival time 31 months).
Progression free survival 42.9% (Median follow up 29 months).
Conclusion:Adrenocortical carcinoma in children is a very rare disease. Patients with
ACC suffer not only from the malignant mass itself but also from the consequences of
excess hormones. The prognosis is essentially dependent on complete resection of the
tumor and thus on the initial tumor stage. The adrenotoxic mitotane and various
chemotherapy protocols may only control tumor growth in the advanced stages for
only short periods.
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IMPACT OF 1p AND 16q LOH ON THE OUTCOME OF FAVORABLE
HISTOLOGY WILMS TUMOR
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Background: Wilms tumor (WT) represents 6.5% of childhood cancers accounting
for 87% of pediatric renal tumors. According to the fifth National Wilms Tumor Study
(NWTS-5), tumor-specific loss of heterozygosity (LOH) for chromosomes 1p and 16q
identifies a subset of WT patients with favorable histology (FH) who have a
significantly increased risk of relapse and death.
Objectives: the aim of this study was to find out 1p and 16q LOH frequencies in FH-
WT patients as well as its correlation to survival outcome, epidemiologic and clinical
characteristics.
Design/Method: data of FH-WT patients presented to the National Cancer Institute,
Egypt (NCI) during the period from January 2005 to December 2009 was
retrospectively analyzed. Clinical and demographic data were reviewed and paraffin
blocks were tested for 1p and 16q LOH using polymorphic loci that span the minimal
regions of LOH at this area as described in earlier studies.
Results: study included 100 patients with a median age of 5 years (8 months-15 years)
and male to female ratio was 1:0.75. 39/100 patients showed LOH at 1p (n¼ 14), 16q
(n¼ 13), or both (n¼ 12). LOH was most frequently encountered in patients above
10 years of age (5/5), advanced stages disease (80% of stage Vand 50% of each stage
IVand III patients). All patients with progressive disease during chemotherapy (n¼ 5)
were positive for LOH. The 3 years OS and EFS were significantly lower in patients
with double LOH (56% & 50%) followed by 16 q (59% & 55%) in comparison to 1p
(93% each) and negative LOH cases (98% each) respectively (P¼ 0.001).
Conclusion: combined LOH (1pþ 16q) followed by 16 q LOH alone are predictive of
poor outcome and are associated with lower OS and EFS in FH-WT. Our data
indicated a higher risk disease that would suggest the need for a different approach of
therapy in aforementioned patients.
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MOLECULAR PROFILING OF ADULT PATIENTS WITH PEDIATRIC-
TYPE MALIGNANCIES INDENTIFIES NOVEL SOMATIC ABERRETIONS
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Background: Many common pediatric oncologic diseases such as medulloblastoma,
Wilms tumor and Ewing sarcoma, are infrequently found in the adult population.
Pediatric malignancies in adults are clinically aggressive, with higher risk of relapse,
and more resistance to chemotherapeutics. Thus, they are very challenging to manage.
Molecular profiling has recently become available for more detailed molecular
analysis of these entities. These may provide insights into the aggressive biology of
the disease.
Objectives: To describe molecular/genomic abnormalities present in adult patients
diagnosed with cancers that are more frequently encountered in pediatric patients.
Design/Method: We conducted a retrospective chart review of adult patients
diagnosed with pediatric malignancies referred to The Center for Targeted Therapy
and/or Department of Pediatrics at MD Anderson Cancer Center. The archival tumors
were analyzed using the CLIA certified exome next-generation sequencing at
Foundation Medicine, Boston, MA, or MD Anderson Cancer Center, Houston, TX.
Results: Five patients had genomic profiling for review. Median age at presentation
was 28.8 years (23–38 years). All of the encountered malignancies were solid

tumors. The genetic aberrations identified in the two patients with history of
medulloblastoma were BRCA1 (splice site 4987-1), PTCH-1 (N97fs#43 and
K163fs#6). One case of Wilms tumor in a 36-year old male showed CTNNB1,
IGF1R, FAM123B and SPEN Q1122 alterations in the absence of WT1 and WTX
mutations whereas another patient with Wilms tumor harbored WT1 mutation. One
patient with Ewing sarcoma harbored with CDKN2A/B loss, and BCL2L2 and
c17orf39 amplification.
Conclusion: Identification of somatic aberrations in adult patients with pediatric type
malignancies using CLIA certified clinical next generation sequencing is feasible.
Although it is unfeasible to perform clinical trials in this population, establishment of
a rare disease registry is warranted. In addition further larger analysis of these types of
patients along with clinical correlation is needed.
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PERIVASCULAR LEUKOCYTEAGGREGATES FORM IN TUMORS AFTER
CHEMOTHERAPY
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Background: Evidence is mounting to support the hypothesis that immune processes
play a critical role in tumor clearance after standard treatment such as chemotherapy.
In spite of this, anti-tumor immunity is often less robust than expected. One of the
major problems with immunologic therapy for tumors is that immune cells fail to
traffic to the tumor and often cannot cross the vascular endothelium to enter the tumor
parenchyma.
Objectives: To test the hypothesis that standard chemotherapy treatment leads to
immune activation.
Design/Method: We used syngeneic murine tumor models of glioblastoma
(intracranial orthotopic GL261 implantation) and melanoma (subcutaneous B16F10
implantation) to study the effect of chemotherapy (temozolomide or
cyclophosphamide) on immune cells within the tumors.
Results: In both glioblastoma and melanoma, leukocytes aggregated in perivascular
locations after chemotherapy. These perivascular immune cell “cuffs” became more
prominent and frequent over time, but were confined to the tumor and peritumoral
tissue. Despite the proximity to intratumoral vascular structures, analysis of
endothelial integrin expression showed no upregulation of cell-surface ICAM or
VCAM after chemotherapy. Immunohistochemical analysis showed a preponderance
of macrophage lineage cells with a less prominent CD4 T cell component, and very
few CD8 T cells. Only a very small number of T cells were in cell cycle by Ki67
staining, and a high proportion of the CD4 T cells were found to be regulatory T cells.
When tumor-specific CD8 T cells were transferred into tumor-bearing mice, they did
not traffic to the tumors. Finally, perivascular cuffs failed to form in Rag1-deficient
host mice that lack T cells.
Conclusion: Our data demonstrate that chemotherapy treatment results in large
immune cell aggregates around tumor vessels which are composed primarily of
macrophage-lineage cells. Despite these prominent perivascular leukocyte cuffs, the
vascular endothelium failed to demonstrate an activated phenotype. Interestingly, T
cells were mechanistically critical for cuff formation, even though they were less
frequent in the cuff architecture. Based on the histiocytic nature of the perivascular
cuffs, we speculate that they are made up of tumor-associated macrophages/microglia
that sense tumor tissue damage and migrate to perivascular locations, where they can
protect the tumor from immune attack.
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CENTRAL LINE-ASSOCIATED BLOODSTREAM INFECTION RATES IN
HOSPITALIZED AND AMBULATORY PEDIATRIC HEMATOLOGY/
ONCOLOGY PATIENTS BY CENTRAL LINE TYPE
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Children’s Hospital Association, Alexandria, Virginia, United States of America

Background: Central line-associated bloodstream infections (CLABSI) are a
significant cause of morbidity and mortality in the pediatric hematology/oncology
(PHO) population and it has been suggested in prior small studies that the CLABSI
risk varies by line type. Three types of permanent central venous catheters (CVC) are
commonly inserted in children for easy vascular access: totally implantable catheters
(ports), single or multi-lumen tunneled externalized catheters (SL TEC or ML TEC),
and peripherally-inserted central catheters (PICC).
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