3.CODEXIS APPLICATIONS FOR THE BIOFUELS MARKET

We believe that our technology platform will enable the development of biocatalysts that can be used
to produce commercially viable, cellulose-derived biofuel alternatives to petroleum-based fuels. Since
2006, we have been engaged with Shell in a research and development collaboration under which we
are developing biocatalysts for use in producing advanced biofuels.

Our advanced biofuels program focuses on two primary elements: (1) developing biocatalysts to convert
cellulosic biomass into sugars; and (2) converting these sugars into two advanced biofuels, cellulosic
ethanol and biohydrocarbon diesel. For the first element, we have used our technology platform to
improve our cellulase and other biocatalysts. For the second element, we have developed a biocatalyst
that converts sugars to diesel fuel, and are working on improving ethanol-producing yeast. We are using
our technology platform to develop biocatalysts that we believe will:

® increase the rate at which cellulosic biomass is converted into biofuels;

® increase the yield of biofuels produced from cellulosic biomass;

e eliminate the need to use food resources for the production of biofuels;

® provide producers with more flexibility in designing processes to convert cellulosic biomass to
biofuels, thereby reducing the costs associated with building and operating biofuel production
facilities; and

® enable the production of new types of cellulosic biofuels that could be alternatives to
petroleum-based fuels.

Under our research and development collaboration with Shell, Shell will have the right, but not the
obligation, to commercialize any technology that we develop in our biofuels program. If Shell
commercializes our biofuels technology, we will collect a royalty for every gallon of fuel that Shell
produces using our technology. If Shell chooses to commercialize any biofuels products developed
through our collaboration, we believe that the combination of our technology platform with Shell’s
proven product development capabilities and resources could enable a biofuels solution that extends
from the conversion of cellulosic biomass into biofuels to delivery and distribution of refined biofuels to
consumers at the pump.

CODEXIS PRODUCTS FOR THE BIOFUELS MARKET

Sugar Platform As part of our biofuels research and development collaboration with Shell, we are
using our technology platform to develop a suite of cellulases and other biocatalysts to convert cellulosic
biomass to sugar, which we sometimes refer to as our sugar platform. One of the goals of our sugar
platform is to improve the performance and operational range of cellulases and other biocatalysts so
that they cost-effectively function in industrial conditions. For example, we have developed several of
our cellulase biocatalysts that now function at temperature and acidity levels that we believe are close
to commercial production targets. The benefit of increasing the operational range of the cellulases is to
provide maximum flexibility in the design and function of the facility that is used to produce cellulose-
derived sugars, thus decreasing the costs of production and lowering the cost of the end product to
make it competitive with petroleum-based fuels.



Another goal of our sugar platform is to increase the rate and extent of conversion of cellulosic biomass
to fermentable sugars. The more rapidly and efficiently biocatalysts convert cellulose and hemicellulose
to sugars, the less expensive the biomass conversion process will be to operate. We are developing our
biocatalysts to produce more sugar per unit volume. For example, we have developed a biocatalyst that
we believe produces twice as much sugar from cellulose as a leading commercially available product.
We believe faster sugar production from our biocatalysts will lower capital costs and production costs
and result in lower-cost sugar to convert to an end fuel product.

We are developing a library of cellulases that have the potential to convert a wide variety of cellulosic
biomass sources into fermentable sugars. The cellulosic biomass that we expect will be used to produce
advanced biofuels is highly variable from region to region and can change over time. To optimize the
local and seasonal conversion of biomass to fermentable sugars, we expect to use technology similar to
our Codex Biocatalyst Panel of cellulases that Shell can use to customize the biocatalysts that they use at
each advanced biofuel production facility. This technical innovation may ultimately make our sugar
platform feedstock agnostic.

For example, based on our lab work, we believe that our cellulases have the potential to convert sugar
cane bagasse or wheat straw to fermentable sugars. In addition, we licensed a commercial-scale enzyme
production system from Dyadic in 2008 that we expect will enable the cost-effective production of the
high-performing biocatalysts that we are developing for Shell. We believe that the combination of our
high-performing cellulases and other biocatalysts, the feedstock flexibility that we expect our Codex
Biocatalyst Panels will provide, plus the ability to produce these biocatalysts cost-effectively at
commercial scale will enable us to develop a scalable, global sugar platform that will provide a
competitive advantage in the advanced biofuels market.

Cellulosic Ethanol The goal of our cellulosic ethanol program is to develop commercial yeast that
rapidly produces high levels of ethanol from cellulose-derived sugars. Cellulosic biomass produces a mix
of several types of sugars, including glucose, xylose and arabinose. Glucose is the main type of sugar in
the mix and it is readily converted to ethanol by fermentation using commercial yeast. Xylose is another
significant component of the mix but is not converted to ethanol by the yeast currently used in today’s
first generation ethanol production. Therefore, it is important to develop yeast that can rapidly convert
not only glucose but also xylose and other sugars into ethanol. The yeast that is developed must be
sufficiently robust so that it can produce ethanol in the presence of a variety of chemical compounds
that have been shown to directly inhibit yeast.

Using a number of our core technologies, including whole genome shuffling and cellular engineering, we
are working with a variety of active industrial and laboratory yeast strains to develop a yeast strain that
rapidly converts more of these sugars to ethanol under a range of industrial conditions, which should
result in greater ethanol production and lower capital and ethanol production costs. Based on this lab
work, if the market opportunity presents itself, we believe that our technology platform can also be
used to transform first generation yeast, which is currently used to convert sugars to ethanol at
commercial scale.



Biohydrocarbon Diesel We have made significant advancements in our biohydrocarbon diesel
fuel program, which is focused on converting cellulose-derived sugar into a fungible diesel blending
stock. We also believe that diesel fuel will be able to be produced from cane sugar using our
biocatalysts. Based on our testing to date, our biocatalysts rapidly produce high quantities of fuel
product per unit volume, which has the potential to reduce production costs and increase the efficiency
and productivity of the biohydrocarbon manufacturing process.

Our biohydrocarbon program has several additional advantages that could lower the production costs of
diesel fuel. Our diesel-producing microbe secretes the diesel molecule from the cell, which then
separates from the media in which the cell lives and grows. As a result, our production system can be
run continuously without having to stop fuel production to harvest the fuel and purify the fuel product.
We believe that many other comparable diesel-producing systems must isolate the fuel-producing cells,
break-open the cells to release the fuel and purify the fuel from the resulting mixture, which significantly
increase production costs for the end fuel product.

In addition, we believe that the biohydrocarbon fuel product that we develop will be able to be blended
directly into existing diesel fuel with little or no additional processing at a refinery, which would further
lower production costs. In contrast, existing biodiesel fuels that are derived from plant oils must be
chemically modified before they are suitable for use as diesel components. These chemical
modifications involve processing steps before such fuel is ready for use, which adds to the cost of
producing the fuel. In addition, other advanced biofuel programs aimed at producing diesel alternatives
require extensive and difficult hydrogenation reactions, which are expensive and require capital
intensive facilities that are not widely available.

In contrast to biodiesel produced from plant oils, we expect that the diesel fuel that we develop will be
compatible with the existing transportation infrastructure, including distribution systems. A new fuel
that works in existing engines and fuel production and distribution systems will not require additional
investment in infrastructure to deploy this new technology. As discussed above, we believe that the
diesel fuel that we develop will be capable of being blended in conventional petrochemical refineries
that are widely used across the globe. This production flexibility should reduce structural barriers to
adoption of the molecule as a wide-spread petroleum alternative.



