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Environmentally-triggered PEG cap for improving checkpoint
therapy tumor targeting
Noam Zyser
Mentor: Dr. Alex Schudel, Massachusetts Institute of Technology (MIT),
Cambridge, MA, USA
College Supervisor: Prof. Sarit Sivan, ORT Braude College, Karmiel

Immune checkpoint inhibitor (ICPI) therapy seeks to reduce the immunosuppression of
tumor-resident cytotoxic T cells through the use of antibodies that block key suppressive
receptors. Evidence suggests that better clinical outcomes occur with increasing
treatment dosage, however, due to the lack of tumor-specificity, many severe off-target
side effects occur. Improving the accumulation of this therapy within the tumor in order
to reduce the required dose has to-date been the most studied approach, however, an
alternative that may be more broadly applicable is to increase tumor-specificity of the
treatment. In this paradigm, the antibodies’ function would be restricted only within the
tumor microenvironment, thus allowing for increased dosages to be used while also
reducing off-target effects. To this end, we created a polyethylene-glycol (PEG) cap that
masks the antibody binding-region while circulating in blood, thus preventing the
unwanted side-effects, allowing its function only when reached the tumor. We explored
a range of modification ratios and PEG sizes and found that with increasing PEG MW
and antibody derivatization, there is an increased reduction in antibody’s function in
vitro. By designing this cap to be removed using environmentally-triggered linkers,
which can potentially dissociate in the acidic pH typical to tumors, we hope in future
work to enhance ICPI function only in the tumor microenvironment in a clinically
relevant in vivo model.

Keywords: immunotherapy, cancer, antibody, environmentally-triggered
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Compatibility and activity evaluation of Saccharomyces cerevisiae
Integrated with cellulose-encapsulated oil emulsion particles
Margarita Antonenko

Mentor: Prof. Yachin Cohen, Technion-Israel institude of technology
College Supervisor: Dr. Gilad Alfassi, ORT Braude College, Karmiel

Lignocellulosic biomass is the most abundant and renewable biomaterial on our planet,
while cellulose is the major constituent of it. Mixing of hydrogel based on cellulose with
water and oil yields cellulose-coated oil droplets in water (emulsion). The primary
purpose of the study is to evaluate emulsification parameters for effective adherence of
emulsion particles on the yeasts, and to evaluate the effect of such adherence on the
yeasts’ activity.

The secondary objective is to develop and evaluate a simultaneous saccharification and
fermentation (SSF) process for ethanol production utilizing the cellulose-coated
emulsion. Glucose released from the cellulose-coating by the action of cellulases will
convert directly to ethanol by fermentation, due to adherence of yeasts on the droplets.
High pressure homogenization (HPH) was found to be necessary for emulsions’
adherence to the yeasts. Hydrostatic pressure of 2 kPSI for 5 min. was determined to be
sufficient. This pressure, slightly inhibits ethanol production.

My suggestion for future optimization is to check the influence of extended
simultaneous HPH duration on formation of aggregates and ethanol production.
Keywords: Cellulose, Emulsions, Hydrogel, Simultaneous saccharification and
fermentation.
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