
and especially about individualized therapy, we could suspect
that the protective effect of vitamin D on the prostate cancer
development is also individual. It may for example result from
the polymorphism of the receptor of this vitamin and activity
of vitamin D-metabolizing enzymes. Conclusion: The
concentration of vitamin D in blood of patients with prostate
cancer is lower than in the blood of patients with benign
prostate hyperplasia. 
1 Apperly FL: The relation of solar radiation to cancer

mortality in North America. Cancer Res 194 1:19119-5
2 Bulathsinghala P, Syrigos KN and Saif MW: Role of vitamin

d in the prevention of pancreatic cancer. J Nutr Metab.
2010;2010:721365. doi: 10.1155/2010/721365. Epub 2011
Jan 9.

3 Kang W, Lee S, Jeon E, Yun YR, Kim KH and Jang JH:
Emerging role of vitamin D in colorectal cancer World J
Gastrointest Oncol 3: 123-127, 2011.

4 Rollison DE, Cole AL, Tung KH, Slattery ML, Baumgartner
KB, Byers T et al: Vitamin D intake, vitamin D receptor
polymorphisms, and breast cancer risk among women living
in the southwestern U.S. Breast Cancer Res Treat 132: 683-
691, 2012.

5 Haghsheno MA, Mellström D, Behre CJ, Damber JE,
Johansson H and Karlsson M: Low 25-OH vitamin D is
associated with benign prostatic hyperplasia. J Urol 190:
608-614, 2013.
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HSV1716 (SEPREHVIR): AN ONCOLYTIC HERPES
VIRUS FOR CANCER THERAPY
Lynne Braidwood
Virttu Biologics Ltd, Dept of Neurology, Southern General
Hospital, 1345 Govan Rd, Glasgow, G51 4TF, UK

The HSV-1 mutant HSV1716 has deletions in both copies of
the gene encoding the neurovirulence factor ICP34.5.
HSV1716 effectively kills tumor cell lines in vitro and
oncolysis has induced tumor regression and increased survival
times in a wide range of solid tumor xenograft models
including glioma, hepatocellular carcinoma, melanoma,
medulloblastoma, mesothelioma, ovarian carcinoma and
teratocarcinoma supporting translation into clinical studies. In
completed safety studies, direct intratumoral injection of
HSV1716 has been used to treat patients with recurrent
glioma, metastatic melanoma and squamous cell carcinoma of
the head and neck. 

Phase I dose escalation studies of HSV1716 in
pediatric/young adult patients with non-central nervous system
solid tumors ( http://clinicaltrials.gov/ NCT00931931) and in
pediatric patients with refractory or recurrent high grade
gliomas (NCI Protocol #: PBTC-037) and a phase 1/2a study
in malignant pleural mesothelioma (http://clinicaltrials.gov/

NCT01721018) are currently on-going. Regulatory approval
has recently been obtained for a phase I/2a study in
hepatocellular carcinoma. In total 88 patients have received
HSV1716 and the virus is well-tolerated with no spread to
surrounding normal tissue or no shedding in patients. The
selectivity of HSV1716 for replication only in tumour cells
and intimations of efficacy have been demonstrated.

The oncolytic biopotency of HSV1716 can be enhanced via
the incorporation of exogenous genes that generate novel
functionalities or via combination with drugs that target
specific pathways. For example, expression of the Inhibitor of
New Growth 4 protein generates a more efficacious HSV1716
variant with improved replication kinetics and data
demonstrated that HSV1716 and mTOR inhibitors frequently
combined to enhance cancer cell killing.. Therefore, HSV1716
provides a platform with the potential to generate diverse
therapeutic options.
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FOCUSSED TRANSCRANIAL ULTRASOUNDS:
APPLICATION TO THE DELIVERY OF
GLYCOSYLATED OLEIC ACID/VITAMIN D-
BINDING PROTEIN TO BRAIN 
TUMOURS AND METASTASES
Jacopo J.V. Branca1, Stefania Pacini1 and 
Marco Ruggiero2,3

Departments of 1Experimental and Clinical Medicine and
2Experimental and Clinical Biomedical Sciences, University
of Firenze, Firenze, Italy;
3Immuno Biotech Ltd., Guernsey, Channel Islands, UK

Glycosylated oleic acid/vitamin D-binding protein, also known
as oleic acid/Gc protein-derived macrophage activating factor
(OA-GcMAF), has proven effective in the immunotherapy of
solid neoplasms and haematological malignancies. The limited
permeability of the blood brain barrier (BBB), however, is an
obstacle to its widespread use in primary brain tumours, as
well as in brain metastases. In order to overcome this
limitation, we developed a procedure involving the use of
focussed ultrasounds that allow selective permeabilisation of
the BBB and targeted delivery of OA-GcMAF. One day before
the procedure, OA-GcMAF is injected in the proximity of
inguinal nodes; it is administered orally as a fermented milk
product and with suppositories or enemas. The following day,
OA-GcMAF is administered by nebulisation. Measurement of
blood pressure variations and assessment of splenic blood flow
after nebulisation are used to determine the individual
response (1). Five minutes after nebulisation, transcranial
ultrasounds are applied through the temporal acoustic window
on the same side where the lesion is located. With proper
setting, the cerebral cortex can be visualised, thus indicating
that the ultrasound waves reach the gray matter (2). The
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ultrasound could then be directed toward the anatomical
regions where the lesion is located. Most regions of the brain
can be accessed through the temporal acoustic window, with
the exception of distal areas of the frontal and occipital lobes.
Focussed ultrasounds are known to transiently increase the
permeability of the BBB (3) and, therefore, allow passage of
OA-GcMAF that is a relatively lipophilic molecule thanks to
the presence of oleic acid. The procedure lasts 5-15 min,
causes no discomfort or side effects and can be repeated
continuously or in cycles. The procedure can be safely
performed before, during or after other anti-neoplastic
treatments.
1 Ruggiero M et al: Oleic Acid, deglycosylated vitamin d-

binding protein, nitric oxide: a molecular triad made lethal
to cancer. Anticancer Res 34(7): 3569-3578, 2014.

2 Bradstreet JJ et al: A new methodology of viewing extra-
axial fluid and cortical abnormalities in children with autism
via transcranial ultrasonography. Front Hum Neurosci 7:
934, 2014.

3 Burgess A et al: Drug delivery across the blood-brain barrier
using focused ultrasound. Expert Opin Drug Deliv1 1(5):
711-721, 2014.
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GLYCOSYLATED OLEIC ACID/VITAMIN D-
BINDING PROTEIN SUPPRESSES HER2 ONCOGENE
EXPRESSION IN HUMAN BREAST CANCER
Marco Ruggiero1,3, Jacopo J.V. Branca2, David Noakes3,
Massimo Gulisano2, Gabriele Morucci2, 
Lynda Thyer3 and Stefania Pacini2

Departments of 1Experimental and Clinical Biomedical
Sciences and 2Experimental and Clinical Medicine
University of Firenze, Firenze, Italy;
3Immuno Biotech Ltd; Guernsey, Channel Islands, UK

A woman was diagnosed with mammary adenocarcinoma in
the right breast in 1985 at the age of 37, followed by
quadrantectomy, lymphadenectomy and irradiation. In 1999, an
adenocarcinoma was diagnosed in the left breast, followed by
ample resection and anti-oestrogen receptor treatment for 6
years. In April 2014, an infiltrating adenocarcinoma was
diagnosed in the right breast that had been operated in 1985.
Pre-operative biopsy showed weak positivity for progesterone
receptor (PgR, <1%) and high positivity for the oncogene
HER2 (>10%, score 2+). With the goal of boosting her
immune system during the 3 weeks preceding surgery,
glycosylated oleic acid/vitamin D-binding protein (OA-
GcMAF) was administered by subcutaneous injections,
nebulisation and with a fermented milk product rich in OA-
GcMAF. No drug was administered in the 3 weeks preceding
surgery, nor had the patient received any treatment for the
previous 8 years. Following right mastectomy, analysis of the

surgical specimen showed no positivity for HER2 expression
(negative, score 0) and significant increase in positivity of PgR,
from <1% to 20%. These results indicate that OA-GcMAF
treatment suppressed oncogene expression and induced
differentiation of cancer cells. Introduction: The healthy
properties of oleic acid (OA) in breast cancer have been known
for centuries (1) and recent evidences suggest that these
properties are amplified by association of OA with proteins
such as α-lactalbumin and lactoferrins. These proteins form
OA-protein complexes that exhibit highly selective anti-tumour
activity in vitro and in vivo (2). We recently demonstrated that
also a serum protein with the capability to bind OA shows
anticancer effects; this is the glycosylated vitamin D-binding
protein also known as Gc-protein-derived macrophage
activating factor or GcMAF (3). This protein binds both OA
and vitamin D and exerts its immune-stimulating and
anticancer effects through cross-talk with the vitamin D
receptor (4). Here we report a clinical observation suggesting
that OA-GcMAF, that is GcMAF-complexed with OA,
suppresses the expression of a major oncogene involved in
human breast cancer that is the human epidermal growth factor
receptor 2 (HER2). Patients and Methods: A woman was
diagnosed with mammary adenocarcinoma in the right breast in
1985 at the age of 37, followed by quadrantectomy,
lymphadenectomy and irradiation. In 1999, an adenocarcinoma
was diagnosed in the left breast, followed by ample resection
and anti-oestrogen receptor treatment for 6 years. In April
2014, an infiltrating adenocarcinoma was diagnosed in the right
breast that had been operated in 1985. With the goal of
boosting her immune system during the 3 weeks elapsing
between biopsy and programmed surgery, OA-GcMAF
(Goleic®, Immuno Biotech Ltd.) was administered by
subcutaneous injections (880 ng) and nebulisation (880 ng) as
indicated in (3). The patient followed a nutritional regime based
on a low carbohydrate, high protein diet (5). To this end, the
patient was provided with food containing only 2%
carbohydrates (Le Gamberi Foods, Forlì, Italy), and with
essential aminoacids (Master Aminoacid Pattern®, dr. reinwald
healthcare gmbh, Schwarzenbruck, Germany) (6). The patient
was also provided with a fermented milk product containing
colostrum and microorganisms known to produce OA-GcMAF
from the Gc-protein present in milk (Bravo Probiotic®, Les
Alpes, Wellington, NZ). No drug was administered or was
programmed in the 3 weeks preceding surgery, nor had the
patient received any treatment for the previous 8 years. The
analyses on HER2 and other gene expression on the biopsy and
surgical specimens were performed by the laboratory of the
University Hospital of Careggi of the Italian Public Health
Service, in Firenze, Italy. Analyses were performed according
to the European standards of quality (UNI EN ISO 9001:2008)
and were examined and countersigned by four different
professionals. The original documents are conserved in the
archives of the Department of Biomedicine of the Careggi
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Hospital (Molecular Diagnostic and Pathologic Histology). The
patient gave the informed consent to the treatment as well as
to this description of her results. Surgery was performed at the
Division of General Surgery n. 2 of the University Hospital of
Careggi. Results: Amplification or overexpression of HER2
plays an important role in the development and progression of
breast cancer and has become an important biomarker and
target of therapy (7) since it is strongly associated with
increased disease recurrence and a poor prognosis (8).
Consistent with the aggressive nature of the cancer in this
patient, pre-operative biopsy on four specimens collected under
ultrasound guidance showed significant positivity for HER2
assessed by the polyclonal antibody A 0485 with >10% of
positivity and a score of 2+ (Figure 1). After 3 weeks of OA-
GcMAF treatment and subsequent mastectomy, analysis of the
surgical specimen showed no positivity for HER2 expression
(negative, score 0; Figure 1), thus indicating complete
suppression of oncogene expression. Study of the expression
of progesterone receptor (PgR, clone 1E2) was consistent with
such a reversal of the neoplastic phenotype. PgR expression in
the biopsy was low (<1%), a finding consistent with poor
differentiation and aggressiveness. However, in the surgical
specimen taken after the 3 weeks of treatment with OA-
GcMAF, PgR expression was significantly increased to 20%
(Figure). The selectivity of these effects was confirmed by a
study of the expression of Ki67 and estrogen receptor (30%
and 90%, respectively) that did not show any change following
OA-GcMAF treatment (Figure). Discussion: These results
demonstrate that OA-GcMAF, administered by subcutaneous
injections, aerosol or in a functional food product, suppressed
the expression of HER2, an oncogene which plays a key role in
the aetiology, invasive progression and metastasis in breast
cancer. This effect was paralleled by increase of PgR
expression, thus indicating that OA-GcMAF treatment induced
healthy differentiation of cancer cells. We hypothesize that
these multifaceted effects on the regulation of gene expression
in human breast cancer are due to the peculiar association of
OA with GcMAF that is an association between two molecules
endowed with anticancer properties. In fact, OA has been
shown to down-regulate HER2 expression in cancer cell lines
(9) and we demonstrated that GcMAF inhibits human breast
cancer cell proliferation and reverts their malignant phenotype
(10). We hypothesize that OA-GcMAF, but not OA or GcMAF
taken singularly, interacts with the HER2 protein through
hydrophobic interaction between the amino-terminal of
GcMAF and the extracellular region of HER2, and between the
OA-binding region of GcMAF and the plasma membrane (4).
In fact, in the stretch of aminoacids between position 17-46 of
GcMAF, and position 243-273 of HER2, there is a high density
of hydrophobic aminoacids that may favour selective binding.
Whatever the case, these results indicate that the effects of OA-
GcMAF in cancer are due to a multiplicity of actions that
involve suppression of oncogene expression.

Figure. Level of expression of HER2, progesterone receptor
(PgR), Ki67 protein and estrogen receptor (ER). 

“Before”, indicates level of expression observed on the biopsy
samples obtained 3 weeks before surgery and before any
treatment. “After”, indicates level of expression observed on
surgical specimens after OA-GcMAF treatment. Level of
expression is expressed as percentages as in the original
reports. The axis on the left (0-50%) refers to HER2, PgR and
Ki67. The axis on the right (0-100%) refers only to ER. The
actual levels were: HER2, before: >10%, score 2. HER2, after:
negative, score 0. PgR, before: <1%. PgR, after: 20%. Ki67
before and after: 30%. ER, before and after: 90%. 
1 Colomer R et al: Giacomo Castelvetro’s salads. Anti-HER2

oncogene nutraceuticals since the 17th century? Clin Transl
Oncol 10(1): 30-34, 2008.
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Acta 1841(4): 535-543, 2014.

3 Ward E et al: Clinical experience of cancer immunotherapy
integrated with oleic acid complexed with de-glycosylated
vitamin d binding protein. Am J Immunol 10(1): 23-32,
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4 Thyer L et al: A novel role for a major component of the
vitamin D axis: vitamin D binding protein-derived
macrophage activating factor induces human breast cancer
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CLINICAL EXPERIENCE OF IMMUNOTHERAPY
BASED ON OLEIC ACID BOUND TO
GLYCOSYLATED VITAMIN D-BINDING 
PROTEIN IN LOCALISED AND METASTATIC
ADENOCARCINOMA OF THE PANCREAS
Lynda Thyer1, Jacopo J.V. Branca2, Margit Taubmann3

1Macro Innovations Ltd, CB4 0DS Cambridge, UK;
2Department of Experimental and Clinical Medicine,
University of Firenze, 50134 Firenze, Italy;
3Naturheilzentrum, D-95444 Bayreuth, Germany
(jacopo.branca@libero.it) 

Adenocarcinoma of the pancreas still carries a dramatically
poor prognosis and the survival rate for this disease has not
improved substantially in the past 40 years. Therefore, new
treatment options are urgently needed and this need motivates
oncologists to search for novel approaches such as
immunotherapy. Here we report two clinical cases successfully
treated with an integrative immunotherapeutic approach based
on oleic acid bound to glycosylated vitamin D-binding protein
(OA-GcMAF). Considering that immune suppression induced
by pancreatic cancer is one of the main causes for resistance
to chemotherapy and targeted therapy, this novel
immunotherapeutic approach has the potential for
revolutionising the field of pancreatic adenocarcinoma
treatment. Introduction: Adenocarcinoma of the pancreas is,
after colorectal cancer, the second most common digestive
cancer in the USA where it represents the fourth leading cause
of cancer-related death in both genders. In Europe,
adenocarcinoma of the pancreas is the sixth most frequent
cancer and is predicted to become the fourth cause of cancer
death in both sexes in due course in the European Union (1, 2).
Patients with pancreatic adenocarcinoma have an especially
poor prognosis with a 5-year survival rate of <1% and a
median survival of 4-6 months. Patients with a metastatic
disease are usually treated with chemotherapy that is minimally
effective (3). It has been demonstrated that pancreatic cancer-
induced immune suppression is the main cause for this
dramatically poor prognosis and, therefore, it has been
proposed that immunotherapies may be particularly effective
in this type of cancer (4). We recently demonstrated that

immunotherapy based on oleic acid (OA) bound to
glycosylated vitamin D-binding protein (OA-GcMAF) is
effective in a variety of cancers (5); here we describe two
clinical cases demonstrating that OA-GcMAF has therapeutic
efficacy also in pancreatic adenocarcinomas. Patients and
Methods: Patients with adenocarcinoma of the pancreas were
treated with OA-GcMAF-based integrative immunotherapy
according to the “Good practice in prescribing and managing
medicines and devices” effective February 2013. The
approaches described below, aimed at strengthening the
immune system and reducing tumour growth, are considered
complementary to other anti-neoplastic therapeutic procedures.
OA-GcMAF complexes (GOleic) were prepared in-house at
Immuno Biotech Ltd as previously described (5). The protocol
for pancreatic adenocarcinoma was the following: OA-GcMAF
(880 ng/day) was administered by subcutaneous injections in
proximity of the inguinal lymphnodes (440 ng in each side)
under ultrasound guidance. OA-GcMAF (880 ng) was also
administered daily by nebulisation (880 ng dissolved in 5 ml
saline). Suppositories containing 200 ng OA-GcMAF were
administered daily. The total amount of daily OA-GcMAF was
1960 ng, an amount consistent with the procedure described by
Nonaka et al. (6). Patients were provided with supplementation
of vitamin D3, 20.000 IU per day, and they were taught to
drink at least 2 litres of water per day. Patients followed a
nutritional regime based on a diet very low in carbohydrates,
and high in proteins (7). This regimen included
supplementation with essential aminoacids (Master Aminoacid
Pattern, dr. reinwald healthcare gmbh, Schwarzenbruck,
Germany). Considering that probiotics are efficient
immunopotentiators and have a role in cancer prevention (8),
patients were provided with a probiotic fermented milk product
containing colostrum and microorganisms known to produce
natural OA-GcMAF during the fermentation process (Bravo
Probiotic, Les Alpes, Wellington, NZ). Finally, considering the
role of low-dose acetylsalicylic acid in cancer prevention (9),
patients were provided with 100 mg of such a principle per
day. Results: Clinical case #1. A 58-year-old lady was
diagnosed with pancreatic adenocarcinoma localised in the
body of the pancreas. The lesion could be detected by
ultrasonography and it appeared as a roundish mass of 0.924
ml of calculated volume (Figure 1A). After two weeks of
treatment as described above, the calculated volume of the
mass was reduced to 0.517 ml that is about 39% (Figure 1B).
The patient did not report any side effect: her body weight and
lean mass increased during the two weeks of treatment.
Clinical case #2. A 73-year-old man was diagnosed with
metastatic pancreatic adenocarcinoma. Previous CT scans had
evidenced peritoneal metastases. The patient was overweight
and presented with an insulin-dependent diabetes. Due to the
morphological constitution of the patient, the primary
pancreatic lesion could not be evidenced by ultrasonography.
However, a hypo-echoic roundish mass in the abdomen,
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interpreted as one of the metastases, was taken as reference.
This mass was irregularly hypo-echoic with a relatively hyper-
echoic central area and a calculated volume of 52.8 ml (Figure
2A). After two weeks of treatment, the calculated volume of
this lesion was reduced by 30% (Figure 2B). In addition,
thanks to the regimen described above, the patient was able to
discontinue insulin administration and did not require oral anti-
diabetic drugs. Discussion: Unlike other neoplasms,
adenocarcinoma of pancreas is highly resistant to
chemotherapy and targeted therapy (4). Therefore, new
treatment options are urgently needed to improve the survival
of patients with pancreas adenocarcinoma. Since the main
reason for the resilience of pancreatic adenocarcinoma towards
intensive treatment is the cancer-induced immune suppression,
immunotherapy is probably the best candidate among new
treatment strategies (10). In this study we demonstrate that
immunotherapy based on OA bound to GcMAF is effective in
patients with localised or metastatic pancreatic
adenocarcinomas. These results are consistent with clinical
observation accumulated in the past six years demonstrating
that immunotherapy based on GcMAF is highly effective in a
variety of cancers (5, 11-16). The approach described in this
study targets immune suppression that is the main cause of

pancreatic cancer poor prognosis; therefore, it has the potential
for revolutionising the field of pancreatic adenocarcinoma
treatment as it appears highly effective and devoid of harmful
side effects.
1  Bardou M et al: Treatment of pancreatic cancer: A narrative
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Figure 1. Ultrasonography of adenocarcinoma of the body of
the pancreas before and after OA-GcMAF-based immuno-
therapy. These images refer to clinical case #1 and were taken
before treatment (panel A), and after two weeks (panel B). 

Figure 2. Ultrasonography of a peritoneal lesion associated
with metastatic adenocarcinoma of the pancreas before and
after OA-GcMAF-based immunotherapy. These images refer
to clinical case #2 and were taken before treatment (panel A),
and after two weeks (panel B). 
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Introduction: Hydrogels prepared from star-shaped
poly(ethylene glycol) (PEG) and maleimide-functionalized

heparin provide a potential matrix for use in developing three
dimensional (3D) models. We have previously demonstrated
that these hydrogels support the cultivation of human
umbilical vein endothelial cells (HUVECs). We extend this
body of work to study the ability to create an extracellular
matrix (ECM)-like model to study breast and prostate cancer
cell growth in 3D. Also, we investigate the ability to produce
a tri-culture mimicking tumour angiogenesis with cancer
spheroids, HUVECs and mesenchymal stem cells (MSCs).
Materials and Methods: The breast cancer cell lines MCF-7
and MDA-MB-231, and prostate cancer cell lines LNCaP and
PC3, were seeded into starPEG-heparin hydrogels and grown
for 14 days to analyze the effects of varying hydrogel stiffness
on spheroid development. Resulting hydrogel constructs were
analyzed via proliferation assays, light microscopy and
immunostaining. Cancer cell lines were then seeded into
starPEG-heparin hydrogels functionalized with growth factors
as spheroids with HUVECs and MSCs and grown as a tri-
culture. Cultures were analyzed via immunostaining and
observed using confocal microscopy. Results: Cultures
prepared in MMP-cleavable starPEG-heparin hydrogels
display spheroid formation in contrast to adherent growth on
tissue culture plastic. Small differences were visualized in
cancer spheroid growth between different gel stiffness across
the range of cell lines. Cancer cell lines were able to be co-
cultivated with HUVECs and MSC. Interaction was visualized
between tumours and HUVECs via confocal microscopy.
Further studies intend to further optimize and mimic the ECM
environment of in situ tumour angiogenesis. Discussion: Our
results confirm the suitability of hydrogels constructed from
starPEG-heparin for HUVEC and MSC co-cultivation with
cancer cell lines to study cell-cell and cell-matrix interactions
in a 3D environment. This represents a step forward in the
development of 3D culture models to study the
pathomechanisms of breast and prostate cancer.

88
ANTIBODY-BASED TARGETING OF 
TNF-LIGANDS FOR CANCER THERAPY
Edwin Bremer
Translational Surgical Oncology, Dept. of Surgery,
University Medical Center Groningen, University of
Groningen, Groningen, the Netherlands

The tumor necrosis factor (TNF) ligand and cognate TNF
receptor superfamily constitute an important
immunoregulatory axis pivotal for the correct execution of
immune responses. Members of these families among others
are involved in induction of cell death in malignant cells as
well as in providing co-stimulatory signals that help mount
effective anti-cancer immune responses. This diverse and
important regulatory role in immunity has sparked great
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