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Cellulose and related plant cell wall polysaccharides (biomass) can be potentially utilized as
a low-cost renewable source of sugars for conversion to biofuels like ethanol. Since
cellulose is pure glucose, its conversion to fuels has remained a romantic and popular notion
for weaning ourselves away from dependence on fossil fuels. Perhaps the major bottleneck
for conversion of biomass to ethanol is the combined high cost and low efficiency of the
cellulases and related enzymes that degrade such polysaccharides to simple sugars. Future
research must thus focus on overcoming the natural recalcitrance of biomass. One attractive
prospect for biomass conversion relies on the multi-enzyme complex, the cellulosome. In
contrast to free enzyme systems, the cellulosome comprises a set of Lego-like multi-
modular components — some structural and some enzymatic, contained into a discrete
complex. Due to the proximity of the various different enzyme subunits and their common
targeting to the cellulose surface, they work with enhanced levels of synergy to degrade the
substrate. Rational bioengineering of cellulosomal components for production of tailor-
made “designer cellulosomes” is now being developed for improved cellulose degradation.
Unlike the native cellulosomes, designer cellulosomes can be produced in large amounts in
host cell systems and their enzymatic content can be strictly controlled. The combination of
designer cellulosomes with novel production concepts may provide future breakthroughs
necessary for economical conversion of cellulosic biomass to biofuels.
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supporting (R&D) one of the largest and The group has been instrumental in developing and
most advanced tubular photobioreactor facilities (200-300 m3) located at Kibbutz Ketura
for the production of astaxanthin-rich Haematococcus biomass.

Other current activities in the group involve the production of some unique PUFAS such
ARA, DGLA, and developing integrated aquaculture biosystems for efficient water
utilization.
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Improving Biofule production Effect of multiplied genotypes on CO2 Sequestration and
Water Use Efficiency

This study was aimed to study the effect of multiplied tomato genotype on its productivity,
its ability to sequestrate CO2 and its WUE. It's unique approach was that with the
appropriate field instrumentation it provided increased understandings of the complex
interactions between crops and their environment. For example elevated CO2 humidity, and
temperature changes. From the standpoint of irrigation management the consequenses are
that we established a tool to control the crops environment under arid conditions.
Undoubtedly the models for predicting effect of high temperature are constantly modified
as knowledge increases but this study with the understanding of the interactive effects was
a step to improve and demonstrate the advantages of multiplyed genotypes and the
economic benefit that can be obtained.
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OrFuel is a biodiesel company fully owned by Ormat Industries Ltd. (TASE), a leading
company in the renewable energy sector. Ormat has over four decades experience in the
development of state-of-the-art, environmentally sound, power solutions primarily in
geothermal and recovered energy generation.

Ormat entered the emerging field of Biodiesel through OrFuel, Ormat’s “Biofuel” arm.
OrFuel is a product of Ormat’s Hi-tech incubator from which came a number of successful
companies such as Orbot System Ltd., Orgenics Ltd., a biotech company, as well as OPTI-
Canada (TSE) involved in heavy oil upgrading. Through OrFuel, Ormat intends to develop,
build, own and operate biodiesel plants worldwide and in particular in the US.

OrFuel is pursuing parallel strategic initiatives including energy-crop projects (agro-R&D)
and biodiesel production via its patented advanced technology. In the past three years it has
developed a unique proprietary second generation renewable diesel that posses major
advantages over the common transesterification derived biodiesel, including; (i). Full
compatibility with low sulfur diesel standards (ii). Eliminates the need for biodiesel
blending (can be used pure). (iii) Absolute Sulfur free (iv). Reduced NOx emission (V).Can
use a wide variety of low-grade oil/fat feedstocks (\V1). 100% renewable (no use of
methanol and no production of glycerin waste)

Ormat’s strategy is to Make OrFuel a vertical integrated company. As such, OrFuel intends
to play a major role in the development and manufacturing of future oil supply alternatives,
especially non edible oil crops and crops grown on marginal/waste land. In the past three
years, OrFuel conducted a wide analysis of different inedible oil crops in terms of quality,
economical feasibility and suitability for Biodiesel production. OrFuel possesses the
knowledge and means to analyze and test different none cultivated oils for their suitability
to be cultivated for Biodiesel manufacturing.
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Chief Executive Officer, Biofuel International — an agro-biotech company that increases the
yields of energy crops, high-impact food crops, and plants used in CO2 sequestration and in
water remediation. Israel representative for Musea Ventures — a company investing in
emergent alternative energy technologies. Senior energy advisor to Epsilon Investment
House. Adj. Lecturer on Energy, Interdisciplinary Center in Herzliya. Previously, Senior
Research Associate, Institute for Policy and Strategy specializing in Energy and Innovation
Policy, Ph.D. in Geophysics (Stanford University).
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Algatechnologies and the American company GreenFuel Technologies Corporation develop
a system to reduce greenhouse gas emissions profitably while producing renewable energy
in the form of liquid fuels, such as biodiesel and ethanol. The process harnesses
photosynthesis to grow algae, capture CO2 that is emitted by power stations and produce
high-energy biomass. Using commercially available technology, the algae can be
economically converted to solid fuel, methane, or liquid transportation fuels such as
biodiesel and ethanol.
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We work in the area of lignocellulosic waste upgrade and microbial transformation of
organic matter. In order to provide access of the cellulolytic enzymes for degradation of
cellulose, the crude substrates must undergo a pre-treatment step. One possibility is
biological treatment based on developing a process for selective degradation of lignin
using white rot fungi (in particular Pleurotus ostreatus in our lab) and elucidation of
mechanisms involved. Special attention is given to the ligninolytic enzymes laccase and
manganese per-oxidase and to solid state fermentation of these fungi.
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Developing of an infrastructure for economic ethanol production based on energy-rich crops
that can grow in the Israeli Arava

Our Project, sponsored by GM, and led by Dr. Elaine Solowey of the Arava Institute for
Environmental studies (AIES) at Kibbutz Ketura and Dr. Eli Harlev at Ben-Gurion
University of the Negev, is aimed at the developing of an infrastructure for economic
ethanol production based on energy-rich crops that can grow in the Israeli Arava. It is
believed that this area in the southern part of Israel is extremely attractive for such an
enterprise, as it can sustain "energy crops" on a commercial scale owing to the availability
of large cultivatable lands, 350 days of full sunlight, a very mild winter and an ample
supply of usable brackish water. A large part of the Arava’s available land can be
accommodated to bio-energy production. Crops have been selected that are sustainable in
respect to climate and soil, which growing is economical and furnishes a basis for an
economical production of ethanol.  Ethanol sources to be considered are plants producing
starch and sugar, which can be transformed into ethanol via fermentation. However,
producing ethanol from cellulosic biomass much outweighs the former. This is because
"cellulosic ethanol”, can be produced from farm wastes — a feedstock not being part of the
food-chain and also of almost limitless availability. However, more research is needed to
improve the economy of this source. We aim at being part of the current efforts to
transform agricultural feedstock into bio-fuels, particularly ethanol. Our advantages reside
on both highly skilled human resources and the special advantages of the Israeli Arava..
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Presenter & Initiator of '‘Business Plans' Seminars to MBA students — The Interdisciplinary
Center Herzliya (IDC). Presenter & Initiator of 'Sustainability and Eco-efficiency as part of
managerial and commercial considerations' Seminar (or THINK GREEN') to MBA and
International MBA students — The Interdisciplinary Center Herzliya (IDC) - in
Development
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“Bio Hydro-treated Diesel”
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BF for Diesel : Utilization Evaluation ettt 1M | herskow@bgumail.bgu.ac.il
e Summary
Fat oil Bio Hydro-treated ulfur—free
Direct blend FAME )i’JieseI ® J}?;;;
Volatility X @] o] o]
Viscosity X o o o}
Cold Flow X A A~0 [o)
Stability X Ko A (@, O
Car Performancess X A @) O
co2 O (0] O A
Cost ] A A 0O
N A
k. d
Bio Hydro-treated Diesel is the best option
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M&S provides strategic, business, technological and management consulting about energy
savings and renewable energies — which include biofuels, among others.
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Activities in the field of bio-fuels focus on the use of saline water and of marginal
soils for the production of biomass and for the production of high quality raw
material for liquid fuel extraction.
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Currently with the Israel National Nanotechnology Initiative (INNI), The purpose of meir.weinstein@nanois
participation in the workshop is to learn about nano-science and technology raclor
relevance to biofuels research and development raclors
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Terra Venture Partners is an Israeli Venture Capital Fund focused on clean
technologies. Terra was formed to take advantage of significant investment
opportunities created by the urgent global need for clean technologies ("Cleantech™).
Terra will strive to drive long-term capital growth through identifying and nurturing
promising Israeli early stage companies focusing on renewable energy, energy
efficiency, alternative fuels and biofuels, water technologies and other environmental
sectors.

Evogene is an Ag-Biotech Trait Development Company, geared toward developing
improved plant traits for the agriculture and biofuel industries through the use of
plant genomics. Evogene's core competence is derived from its state-of-the-art,
unique computational gene discovery platform (The "ATHLETE"), which enables
highly accurate and creative comparative genomics through assembly and mining of
vast genomic data. Leading candidate genes are used for the development of GM
(trait enhancers) and non GM (Marker Assisting Selection System for Breeding)
solutions. These genes are further licensed for commercial application through
collaboration with leading seed companies, among them: Monsanto, Bayer
CropScience, Syngenta and Limagrain.
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The LEVON Group, through its two principles Drs. Miriam and Perry Lev-On, is
active in the area of understanding and quantifying the linkages between fuels,
vehicles and emissions. They are working with state, national and global petroleum
industry associations to address issues related to clean fuels, low carbon fuel
standards and biofuels along with their ‘well-to-wheel' impact on emissions. They
have been instrumental in helping the industry by developing guidance documents,
compiling "best practices" and producing emissions estimation and reporting
protocols for implementing and tracking greenhouse gas mitigation strategies
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Eco Energy is an Israeli based energy and envinronmental investment and consulting
firm. Eco Energy conducts business plans, due diligence, market surveys and policy
work, including in the biofuels sector. In addition the company invests in a biofuel
companies.
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TerraVerde Agriculture is a seasoned agricultural development venture with
expertise and experience in diverse agricultural enterprises. With extensive
experience in field crop production we now offer services designed to develop large
scale feedstock operations for the emerging biofuel industry, particularly inedible oil
feedstock for the biodiesel industry.

We offer a service package designed to plan and implement a sustainable production
enterprise at the agricultural and industrial level.

TerraVerde Agriculture's lead target products are high yielding plant species such as
Jatropha and castor grown for the extraction of plant oil destined for bio-diesel
production.

Our range of services spans from consulting and surveys, business planning,
agricultural development and applied R&D to realization of turnkey projects.

TerraVerd

Agriculture
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Fungi are primary producers of biodegrading enzymes. We developed transgenic
fungi that are long-lived, capable of withstanding various stresses, and produce more
biomass. We propose to utilize this technology to enhance biodegradation of wastes,
production of fiber-degrading enzymes etc.
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,N2N INMMNN H9H2 NP MDY IVOPN IV YW Nom PN ,Castro xwna m>yo
MNNXY ININ DININ , 1D OXTTINNND N NI DY ,OVT-12D 19V DAPNN ION VN
T XN ONTAYHN TONNN .NNXTN DYDY DIT-12 PONNY PN NOPNT DY )2 .NNON
MMVLINVI JNNN M DY INNNY ,POTI DN DY NTIAY PN TW OPY ¥ 20 DY 5T
112270 1125 WNRYD NTYPNHN 7PNDNOV ST, 01N YT DY NPNDPN DRI, MO
Pnya
[1] Catalytic decomposition of glycerol-hydrogen peroxide mixture. Low
temperature micro-turbine fuel.
[2] Catalytic conversion of glycerol to commaodity chemicals — epichlorohydrin and
allyl alcohol.
[3] Castor oil biodiesel.
[4] Chemical modifications of castor oil biodiesel.
[5] Catalytic liquification of cellulose.
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