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Development, characterization and translational evaluation of varying fixed
charge density nucleus pulposus repairs
Nimrod Korda
Mentor: Prof. James latridis, Leni and Peter W. May Department of Orthopaedics,
Icahn School of Medicine at Mount Sinai, NY, USA
College Supervisor: Prof. Sarit Sivan, Ort Braude College, Karmiel

Low back pain (LPB) is a common symptom, affecting millions of lives, and is among the
leading causes of global disability. Intervertebral disc (IVD) degeneration and herniation are
commonly linked to LPB and lead to loss of IVD function. The nucleus pulposus (NP), an IVD
component, is abundant with glycosaminoglycans (GAGs), which produce a high negative
fixed charge density (FCD) within it. FCD is thought to produce osmotic pressure that helps the
IVD resist load bearing during the day. Previous work has shown the development of KAP, a
hydrogel that acts as a GAG mimetic.

In this work, we show the development of a mechanically equivalent to KAP, zero FCD
hydrogel (48%PPP) that acts as a a void space filler in the NP. We further show their
translational evaluation in an ex-vivo post discectomy-like bovine [IVD model. Our results
indicate that neither repair is able to restore biomechanical function, and both herniate at
physiological conditions. We conclude that KAP requires further modifications to be clinically
applicable.

Keywords: Intervertebral disc, nucleus pulposus, fixed charge density, GAG mimetic, void
space filler

Characterization of Adipolin, a novel hedgehog-responsive gene, in the
chicken embryo
Daniel Avitan
Mentor: Prof. Thomas Schultheiss, Rappaport Faculty of Medicine, Technion, Haifa
College Supervisor: Dr. Eran Bosis, Ort Braude College, Karmiel

Chick embryonic development is composed of 46 stages and lasts for 21 days. Discovering the
role of the genes taking place in the various stages may help us to better understand diseases
involving developmental defects. Patched is a regulatory gene inhibiting the Sonic Hedgehog
pathway, a main pathway in the embryo development. Injection of Patched into the developing
embryo caused downregulation of Adipolin, coding for a secreted protein thought to be involved
in lipid metabolism. The goal of my project was to characterize the role of Adipolin in the
embryo development. Using in situ hybridization, I discovered that Adipolin is initially
expressed in stage 17, in which genes involved in the gonads development and formation start
their expression, and continues to be expressed as the embryo develops, showing a pattern
similar to the gene SF1, also involved in gonads development and formation. It was also found
that in stage 29, when it is possible to see the formation of the gonads, Adipolin is expressed in
the gonads. It is hypothesized that Adipolin is linked to the formation of the gonads. Future
research involves assessing the effect of modulating Adipolin levels on gonad development
using over-expression and inhibition studies.

Keywords: Adipolin, Development, Sonic Hedgehog, SF1, Gonads.



Characterization of the telomeric phenotype in ICF type | syndrome

patient carrying a novel mutation in the DNMT3B gene
Yafit Ben Ivgi
Mentor: Dr. Sara Selig, The molecular medicine laboratory Technion faculty of medicine
Supervisor: Dr. Marcela Viviana Karpuj, Department of biotechnology engineering,
ORT Braude College

Mutations in human DNA Methyl-Transferase 3B (DNMT3B) gene result in the rare autosomal
recessive inherited ICF (Immunodeficiency, Centromeric instability, Facial abnormalities) type
I syndrome in which repetitive pericentromeric regions are hypomethylated. The Selig lab
demonstrated that the subtelomeric DNA in these patients is also abnormally hypomethylated.
This hypomethylation is associated with a short telomere phenotype and enhanced transcription
of telomeric repeat-containing RNA (TERRA). The Selig group aims to decipher the molecular
mechanism linking the hypomethylation at subtelomeric regions with the telomeric
abnormalities in ICF syndrome. The specific aim of this project is to characterize the telomere-
related phenotypes of the first identified Israeli ICF patient, pMM, which carries a novel
homozygous mutation in DNMT3B. This study shows that pMM fibroblasts have several
abnormal telomeric phenotypes typical to ICF syndrome. pMM exhibits subtelomeric
hypomethylation and high levels of TERRA transcription. However, pMM fibroblasts did not
enter premature senescence. Based on our preliminary results we conclude that the telomere
shortening phenotype may vary among different ICF patients. This unique feature may help us
to better understand the connection between the telomere-related phenotypes. Findings
emanating from this research will be relevant also to other fields such as cancer genetics and
aging.

Key words: ICF syndrome, hypomethylation, DNMT?3B, telomeres, TERRA

Evaluation of the effect of Zoledronic acid and Dexamethasone on

fibroblasts function.
Ofri Doppelt
Mentor: Dr. Hadar Zigdon-Giladi, Rambam, Haifa
College Supervisor: Dr. Ditza Levin, Ort Braude College, Karmiel

Medication Related Osteonecrosis of the Jaw (MRONJ) is defined as an area of exposed
necrotic bone in the jaw persisting for more than 8 weeks as a result of Bisphosphonates (BPs)
therapy with no history of radiation therapy. There is a lack of clinical studies in this field. We
hypothesize that BPs interferes with wound healing of the oral mucosa and therefore play a
role in MRONJ pathogenesis.

The aim of this study was to analyze the effect of Zoledronic acid (ZOL, a potent BPs) and
Dexamethasone on fibroblasts function. Our results indicated that both the proliferation and
migration abilities of the fibroblast cells were decreased as a result of their exposure to the drugs.
The main cause for this decrease is ZOL. Nevertheless fibroblasts that were treated with
endothelial progenitor cells conditioned media (EPC-CM) following exposure to ZOL,
demonstrated increase in proliferation and migration; however, the improvement was partial.
We concluded that EPC-CM partially reversed the effects of ZOL on fibroblasts function. In the
future, we plan to identify specific mediators in EPC-CM that have the protective effect on the
cells.

Key words: MRONJ, Bisphosphonates, EPC, wound healing
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The impact of processing on the techno-functionality of insect-based food

products for human consumption
Alina Roydich
Mentor: Prof. Uri Lesmes, Technion-Israel institute of technology
College Supervisor: Dr. Yael Unger, ORT Braude College, Karmiel

As the world population rises, the global food system faces a crisis in the livestock sector which
is growing at a rate that is unsustainable. In recent years, edible insects have been the subject of
attention as a potentially environmentally sustainable and nutritious alternative to traditional
protein and fat sources. In most developed countries, human consumption of insects is infrequent
or even inappropriate. Therefore, there is a need to mask off the insect’s appearance via various
industrial operations to raise customer’s acceptance.

This study focused on the impact of processing on techno-functionality of three flours based

on crickets, locusts and silk moth and one beverage based on fruit fly. Fruit fly-based beverage
was compared to commercial soy beverage in terms of physicochemical properties.
The results show that thermal processing such as cooking, and baking affect the lipid content of
the three insect flours that were examined. Fruit fly-based protein beverage was proven to have
potential to replace the existing products in terms of techno-functionality and nutritional
properties. Further research will focus on the digestibility of insect-based protein beverages.

Keywords: Edible insects, Thermal processing, Techno-functionality, Stability
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Sweet Protein Production in Pichia pastoris Y east

Hodaya Lankry
Mentors: Dr. Dalit Hecht, Dr. Ilan Samish, Amai Proteins, Rehovot
College Supervisor: Dr. Ilana Kepten, Ort Braude College, Karmiel

The World Health Organization considers Sugar consumption as the largest threat to global
health, causing diabetes as well as other diseases. Current sugar substitutes compose less
than 10% of the market due to compromised taste and health concerns. A potential solution
for the sugar problem is the use of sweet proteins. Amai utilizes computational protein
design and biotechnological expression of sweet proteins to fit the healthy sweeteners to
the mass food market by optimizing cost and stability.

In this project, expression of a sweet protein in Pichia pastoris yeast is demonstrated.
Toward that goal, a sweet protein sequence was inserted into various expression vectors
with an array of signal-peptides. The vectors were transformed into P. pastoris strains. The
clone with the highest expression was selected and passed to fermentation.

We identified a specific combination of a signal peptide and a strain that yielded the best
expression. Further, the expression was higher in the glucose-dependent expression system
compared to the conventional methanol-induction. Further development is needed to
optimize expression yield. Hence, these results set the stage to introducing the first family
of healthy and tasty sugar-substitutes to the mass food market.

Key words: sweet proteins, glucose-dependent expression, yeast, Pichia pastoris.
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Validation of cleaning processes in biotechnology manufacturing of In Vitro
Diagnostics and Ancillary Products.

Matan Pauker

Mentors: Michal Badihi Gitlin, and Ravid Grimberg, Biological Industries Israel, Beit
Haemek Ltd
College Supervisor: Prof. Sarit Sivan, ORT Braude Engineering College Karmiel

Biological Industries manufacture a wide range of sterile In Vitro Diagnostics and Ancillary
Materials, products which are subject to regulatory requirements, including the demand for the
validation of cleaning processes.

The validation process needs to demonstrate effectiveness and robustness of cleaning processes
of any equipment or vessel that comes into contact with the product throughout its processing.
The overall goal of the project is to plan, write and perform a cleaning validation followed by
data collection and results analyses.

Consideration was given to: Production, product and components characterization, regulatory
requirements, appropriate sampling and analyzing methods.

Rinse samples from clean equipment were taken and tested according to the validation protocol
(for TOC, pH, Endotoxins, Conductivity, Cytotoxicity, Nitrates, Total protein and Bioburden).
The samples test results were found to be within the acceptance levels, thus no evidence of
previous product or cleaning agent’s residues, and no evidence of microbial contamination was
found.

Keywords: TOC, Validation, Conductivity, Cytotoxicity
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