MONSANTO COMPANY

The of our business

The of our innovation

At the heart of our business is our science. But translating science
into innovation — elevating basic research into breakthrough
discovery — does not come easily. Success in research is the
product of commitment. It requires that many elements work in concert to
do more and to do it faster. Monsanto’s leadership in research exists because
we have the dedicated people, cutting-edge tools, and proven experience to
make science work in new ways for agriculture.

In this section, we break down the tools of innovation and show you the
sophisticated interaction between these tools as they are applied to bring
new products forward in a company that sells seeds and traits.
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The

of our innovation

We currently invest more than $1.5 million a day to discover and bring to
market the innovative technologies our customers tell us make a difterence.
The technology tools we use are described here by the people who use them
every day. While others in the market may be moving to some of the same
technology tools, we believe what differentiates us is that we bring these tools

together in an integrated system that reflects our customer focus.

Walter Trevisan
Commercial Corn Breeder

For almost 30 years, Walter
has worked throughout the
world with corn germplasm

in a continuing effort to bring
farmers the best new hybrids.
Today, he leads the research at

our Waterman, lllinois, facility,
where he is helping to breed
the next generation of seed

for farmers.

Germplasm

Germplasm is the
genetic raw material
contained in all the
plants of a species.
Within the germplasm
are the basic character-
istics that make plants
what they are. Breeding
is based on using
germplasm to find

the best combinations
of characteristics that
can make plants
perform better.

is the building block of

Monsanto’s seeds-and-traits business

To many people, seed is seed. Not so for farmers. Every type of seed is
different. The characteristics a corn farmer in Iowa needs in his seed may
be vastly different than the characteristics a corn farmer needs in Colorado.
In fact, the characteristics the Iowa farmer needs are less likely to come
from corn in Iowa than from places like Asia or South America.

Why is germplasm important for Monsanto?

Seed germplasm in crops is analogous to bloodstock in thoroughbred
race horses. Thoroughbred breeders breed the fastest race horses to
get the benefit of their genes into the next generation. In the same way,
seed breeders tap into the best pool of genes to create even better seed
combinations. We target characteristics such as disease tolerance, heat
and cold tolerance, and high yield potential to create a seed package
that gives farmers reliable yield and boosts their profitability.

Our germplasm bank — assembled from six continents and across
all our crop areas — has greater breadth and depth than any other
germplasm bank in the industry. Every year, our breeders exchange
more than a million different “packages” of germplasm material, creating
a global network to breed seed for local farmers. The strength of our
germplasm allows us to deploy the other tools in our arsenal to breed
the highest-performing products, which are the commercial gems.



Bala Karunanandaa
Gene Advancement
Team Lead — Genomics

Bala currently leads a group
of senior scientists in mining
phenotypic data generated

on several thousands of

genes from various sources
and functionalities. Her team's
goal is to select and prioritize
the genes for testing in our
commercial crops, such as
corn and soybeans.

) g:ﬂ

probes germplasm
to unlock its value

Genomics

Using automated, high-volume screening, we sequence literally hundreds of
thousands of different genes. Everything else in the technology toolbox stems
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— including sequence analysis, expression profiling, phenotypic data analysis,
and systems biology — we uncover genes that can become targets to address
a particular problem. Genomics provides us with the tools and methods to
characterize genes from a variety of sources and assign the relevant function
based on their sequence characteristics. Using our biotechnology tools, we
can introduce these genes into the crops where they can make a difference.

The automated systems central to genomics work have revolutionized
almost every aspect of our research work. We've brought a new level of
standardization to everything from the tools that make genes perform
better to the quality testing we do to evaluate product candidates.

How do markers work?

Markers are simply pieces of DNA that indicate where genes are located.
Through sequencing, we generate tens of thousands of random markers.
Through breeding experiments, we can start correlating those random
markers with specific traits. We basically create an idealized map of a crop
plant, identifying the markers for the key traits we want to breed for. Then
we screen our germplasm against the idealized map, so our breeders can
find the germplasm with the unique combinations of genes that will deliver
the traits they need.



Charlotte Sartell
Breeder

Charlotte is the station
manager of our Janesville,

Wisconsin, breeding facility.

For the past 13 years, she
has dedicated her effort
to applying our breeding
technology to develop
new commercial products.

Breeding

Breeding is the process
of cross-pollinating
plants with desirable
qualities to develop
improved plants in
successive generations
that combine all the
desirable traits in a
single individual.
Molecular breeding is
an enhanced tool that
involves the use of DNA
markers for genes in
combination with phys-
ical measurement of
traits to accelerate
selection in plant
breeding programs.

Breeding, as we use the
term, encompasses both
conventional breeding
and molecular breeding
— or marker-assisted
breeding. Breeding is
one of the two core
platforms of Monsanto's
technology pipeline.

New approaches have
reinvented

Breeding is a shorthand term that encompasses a variety of approaches
that can be used to refine germplasm to select the best attributes that
exist within a crop’s genetic stock. Our plant breeders select desirable
traits from our unique germplasm library and combine them into a single
crop plant with commercial potential.

How is breeding different today?

For thousands of years, plant breeders have skillfully identified and selected
plants with the best properties for cultivation. Traditional plant breeding
methods have been effective, but they are slow.

Today, the use of breakthrough new technology has reinvented plant
breeding. In the same time it used to take for traditional breeding work,
our plant breeders can more than double the rate of “genetic gain” - the
improvement in important characteristics such as yield and tolerance to
environmental stress.

With the application of technology like computer databases, molecular
markers, and the tools of analytics, breeders improve the predictability in
the inheritance of traits from generation to generation. This predictability
has made breeding more efficient than at any other point in history. For
us, the tools of molecular breeding have entirely replaced the notion of
“conventional” or traditional breeding. Our standard for breeding 7s
molecular breeding.

How does breeding translate into commercial success?
Breeding technology today allows our plant breeders to make more
informed decisions earlier in the process. So, by the time they get into field
trials, we've already pre-screened and eliminated the least powerful breeding
stock. That allows us to focus on the germplasm that has the best potential
for offering a commercially viable combination of desirable traits.

The probability of finding the most effective combination of genes
for a single trait controlled by just 20 genes is less than one in a trillion.
With markers and other breeding technologies, however, we can get to
that best combination faster, improving those one-in-a-trillion odds to as
good as one in five.

The upshot is that we identify better products faster. Compared with
conventional breeding, our breeding program today, is doubling the rate
of improvement in key genetic characteristics such as yield and important
agronomic traits.



Santiago Navarro
Cell Biology Team Lead

Santiago leads Monsanto's Cell
Biology Team, which is focused
on discovering and optimizing
new genes that can be applied
and tested in core crops such
as soybeans, cotton and corn.

Biotechnology

Biotechnology is the
application of scientific
knowledge to transfer
beneficial genetic traits
to enhance plants’
growth or to provide
nutritional or other
benefits to farmers,
food and feed proces-
Sors, or consumers.

Biotechnology is also
one of Monsanto's
two core technology
research platforms.

Targeting specific opportunities
with modern

Biotechnology has become shorthand for an extensive process that begins
with the discovery of a new gene, proceeds through the introduction of
genes into plants and through the extensive testing and regulatory review,
and culminates in the delivery of breakthrough products. Biotechnology
has led to entirely new products, that have not been available in agriculture
until the last decade.

Monsanto pioneered the application of biotechnology to agriculture.
For a decade now, biotechnology traits have been used commercially
around the world, establishing a record of proven benefits for farmers,
consumers and the environment.

Where does biotechnology offer the most value?
With biotechnology, we're able to identify a particular trait that accomplishes
something that may not be as efficiently possible by breeding or other means.
For instance, scientists can identify and target genes that occur in nature
that work against a particular insect. While those genes may not exist in
the crop of interest, we can use the tools of modern biotechnology to refine
and introduce that gene into a crop so that crop can also reap the advantage
of insect protection.

That same targeted approach allows us to develop healthier oils for
consumers, higher-value food and feed for processors, and even more traits
that help make farmers more productive and profitable.

What makes breeding and biotechnology complementary?

The dual platforms of breeding and biotechnology offer us a choice as we
approach a product concept. Breeding is largely oriented toward improving
the overall package of genetic base of a crop. Biotechnology is uniquely
focused on identifying a particular trait that produces a desired result more
efficiently than would be possible just by combining the existing genetics

in a crop type.

Often we can investigate a potential target through both biotechnology
and breeding. Then, depending on what we’re hoping to accomplish and
which particular research pathway shows more promise, we may chose
one platform to pursue. We may also choose to use both — combining
specialized germplasm developed through breeding with a biotechnology
trait. So, the advantage in having both platforms is that we’re perfectly
positioned to match the right approach with the right opportunity.
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The Value we bring to farmers

We built our business on a seeds-and-traits strategy. Using the tools of modern
biology, chiefly breeding and biotechnology, we look for ways to help our

farmer customers do more with less. We have pioneered in this industry a new
commercial model that emphasizes the application of technology to improve
germplasm and to introduce new traits. Our research investment and commitment
to innovation come together in the fields, where we have created new options
and opportunities for farmers.

Applying our tools Biotechnology
to benefit farmers Breeding

Part of the benefit in pioneering Genomics

the technology tools is that we Germplasm

can apply each tool individually
or in combination to target an

ultimate commercial product.

By applying one or more of .
Oilseeds

these tools, we've developed

crop varieties that benefit

our farmer customers. As you

unfold this document, we have

highlighted various Monsanto

crops, the tools we used to Vegetables
develop each product and the

benefits our farmer customers
derive from these products.

We apply our seeds-and-
traits strategy to two categories
of core crops. In the diagram
at right, our large-acre crops
- corn, cotton and oilseeds
(primarily soybeans and canola)
- are highlighted in yellow, blue and green, respectively. Small-acre crops, which constitute our
vegetable seed business, are shown in orange.

The diagram shows the product development from the inside out. Germplasm, the starting point,
is shown as the innermost square and includes each of the four colored circles representing the respective
crops. Germplasm is the basic genetic material for any plant. Our industry-leading genetics give us a
competitive advantage in creating opportunities for innovation in the seeds-and-traits category.

Germplasm is the foundation to which we can add the tools of genomics, breeding and biotechnology
to target an ultimate commercial product. These tools are shown in purple, brown and red, respectively,
in the diagram. We apply genomics and breeding to both small- and large-acre crops, but we currently
use biotechnology only for large-acre crops. Some products might need only the refinement of germplasm
through breeding. Others, however, might require the full complement of our technology tools to become
commercially viable.

LARGE-ACRE CROPS

SMALL-ACRE CROPS
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Bringing the benefits of breeding to vegetables Vegetables

Bill Johnson, Woodland, California
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Breeding

YieldGard Plus with Roundup Ready Corn 2

Mark Maiers, Stewart, Minnesota




2 you can
save a trip
across the field,
it's significant.”

Biotechnology

Genomics

Roundup Ready Flex cotton

Steve Bailey, Gadsden, Tennessee




When | found out that Vistive
had the same genetics as

the soybeans I'd been growing,
| knew | could expect

good yield.
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Breeding

Genomics

Vistive low-linolenic soybeans Oilseeds

Dallas Koch, Wellsburg, lowa





