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Overview
The Why — Why an Institute is needed
The How — How it will function

The What — Outcomes envisioned



Agriculture & Food’s Past

The 20" century saw
unprecedented agricultural
productivity sufficient to
feed 7 billion people around
the world



Agriculture & Food’s Future
The 215t century must:
nourish 9 billion people AND
Improve the environment AND
be energetically sustainable
AND use less water AND
INncrease genetic diversity...



The Need - Epic!

Health and its destruction by poor diets: We should be
healthier than at any time in history — what happened?
Unbalanced diets. Lack of education and poor food choices
have led to a global epidemic of diet-dependent diseases.

The Environment: the single minded pursuit of quantity
agriculture and cheap food have produced
unsustainable farming methods devastating the land,
water and atmosphere.

Poor farms, poor cities: the poverty of farms has led to
i« even more urbanized poor. Enhanced farming methods
and greater competitiveness of 39 world farms
addresses both problems. Biotechnology is expensive to
research but inexpensive to translate.




The Opportunity: Creating Value

Health: Capturing the elasticity of human
phenotypes to control performance,
protection and prevention.

Industry: building a knowledge based
food supply, diversifying value
throughout the agricultural chain.
ALUISEE Rewarding investment with scale-able

NN novations.

Farmers: Enhanced farming methods and
greater competitiveness of 3™ world
farms addresses rural poverty AND urban
food supply. Biotechnology is expensive
to research but not to translate.

i




Our Role:
Link Unlikely Partners

Agriculture & Academic
Food Industry Researchers
Marketplace

Investable Fundable

Value Science

Li et al, 2008



Barriers to Innovation in
Agriculture and Food

Food: — Diabolically complex biomaterials from
inherently unpalatable organisms

Faculty: — Focusing on building knowledge. Innovation
is at best unrewarded, historically punished

Industry: Investment has been largely in brands and
the assets reside in intangibles

Agriculture: - horizontally integrated competitive
marketplace with a cost driven business model






Food: Inherent Risk

7




The H-AND of Food Values
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Faculty: Metrics for Advancement

Grants: — Total number and total S

Publications: - Total pubs and corresponding
authorship

Citations/Impact: — Total citations, H-index, i-10 index
Teaching: - student numbers, credit hours

Extension: - workshops, conferences, curricula

Nothing about Innovation, patents or licensing




Barrier: Faculty

Discovery =
Buillding Knowledge

Value = Delivering
Utility



Barriers

|ndustry



Global Agricultural Enterprise
Agriculture Is a cost-driven business
model

A horizontally integrated, cost driven, calorie
production engine providing inexpensive commodity
based food products

Agribusiness Farmers Food Industry Retailers

Multiple, horizontal, hostile negotiations on price



Agricultural ‘Success’

1965 VS. 2012

Gallon of milk

Issue of New York Times
Coffee

Share of GE

Tuition, room, and board
at four-year university

MNewsweexk cover price
Qunce of gold
Gas

Chicken ($/1b.)

1965
Price*

*Newsweek April 201z



The investment IN Brands

iv®
M o

&mm [[¥pton] W

bl
o

je ﬂn i
[Crspy 1 ;‘I

vitaminwater
X smartwacr :_

¥oRr PEPPER
—”&“1 SNAPPLE ™

cm‘)

aredl ||

pepﬂ@% %@_ﬁ, —.m]

] G e
@mw
|

| raaig 5|5urn |

sr s 1 — iy, exce/
ﬁomr' . gﬁ m JBK'.Y '

 sin QCHEEET]

NIt Grain

\\@‘i?""“ L} I‘Ilit [ TMN
J /‘, 4 d]

ey & |

RN ,"\ TS :
| ru\m #I“m g { Staurs) GEUTD R@Q
g ﬁ Raisin ALTOIDS | | roval Eain |

@Wmlﬁwu
(O Do \

JOUJ iy

M a\%&j&’ VECTOR |

LL:EU'L #‘ %J g’,
m—p
= |

/ WBIGI.EY

z= D
Bece) (EM | SWPP
i sim

D
@ﬂi@ MAGNUM
{

% — ;
/ Salada I
/% s
B oy e
.E,"F uu:.‘ ./55,,.)' | I"ﬂm J
Gé [ Dove AXE. |
|z lever
(;)xm 200 ,\n.-n-i'
b g [ OTER N |

\% \ Alberto
\ SUNSILK
\ \ \ il

\\\\ $ & TReSenne.
\\\—,

AL |
| —J e o @ @
a ~ OMBRELLE ' || Cascade 2 M ine n: lp==re
/M | MAYBEL !‘[K‘E.m | \ Downy Che?r Jﬂy b Nizogal /J ONETOUCH RANRAND @@ W "J"’("
....... ‘\ 0] m 1 2
| = Z“# Rowy & | Peoey ot e [T - B
= ‘( — _r‘./ {g LAIROL OIAy } o J P @ Maotrin.  Pepcid S::;f;;:, gof,:‘!ﬁ‘“ :
COVERGIRI® =1 [ ] \ ; SUBAFED Imodium ||\ Mucobenm
Ravert B Lk mﬁ“m - - ) Os %ﬁfk G;‘hﬂ;_ﬂe @dfcﬁm \ W /| Polysporin m | = =
- X oMM = : % TR
% Fiskies %”"’ TN eseL _BOSS s | | ST TAMPAX | L) (o
STE e ualosre | alwdys  pampers || pom
ﬁ(& @’ né%%? gk W @p gRAUN



Innovation Institute
for Food and Health




Toolkit

Faculty Recognition
for Innovation



Toolkit

Intellectual
Property



Toolkit

Built Innovation
Environment



Toolkit

Partnerships around
the principle of
mutual benefit



Barriers to Innovation in
Agriculture and Food

Complexity of Foods as Products

Challenge: — Food values: safety, cost, stability,

nutrition, convenience, delight - you have tg

everything right! "

Solution: Assemble teams of expertise to get-'
everything right!




Innovation in Foods needs
DIVERSE EXPERTISE!



We need a TEAM Model!




Institute assembles multi-
disciplinary teams

 Academic Faculty

* Industry Innovation
Interns

e Legal Experts
e |P strategists
o Safety

e |nvestors
e Social Scientists



Innovation is a PROCESS!

UC Davis Research

Research ,  Utility Product/Inv Claim
Discovery Definition ention Ly
Design Validation
N7 °N°2 ‘N 25N
|dentify Ip Patent Product/Servi
Innovation Submissio ce
Opportunity Strategy n Prototyping

Innovation Development



Topics

Sustainability: increasing the efficiency and

minimizing costs of all operations through the entire
enterprise

Reduce Waste: Capturing value from under-utilized
components and eliminating the production of
unnecessary elements.

Health — Diets: Innovations in human health
diversity informing technologies for health
measurement, devices, ingredients, validated
health claims, education tools

Protect and encourage small production farming:
Delivering technologies of genetics, processing,
monitoring and safety to capture greater value and
sustainability for the poorest farms.



Industries created

Companies offering New Varieties & Organisms:
Innovations in genetics lead to new varieties of plants,
animals and microbial commodities as food inputs.
Microorganisms key to food quality and safety.

New Device Companies: Innovations in principles,
targets, unit operations and automation, become the
guiding technologies for health monitoring, safety
surveillance, environmental protection and diversity.

New Product Companies: Marketing the
Innovations from understanding human health
diversity into personalized products, packages,
devices, foods and food ingredients.

Service Companies: Innovations in information
technologies assemble global datasets and individual
monitoring to market: education tools, food choice and
preparation, lifestyle guidance and health performance.




Industries supported

Seed Companies: Innovations in genetics improve
current varieties of plant and animal commodities. From
Strawberries to cows, bringing new genes to practice.

Agriculture Processing Industry: Innovations in
bioprocessing, unit operations and automation,

guiding technologies for safety, quality, health, energy,
water and environment.

Food Industry: Innovations in targets and metrics of
human health will galvanize the value-added food
sector. The inability to make credible claims has
turned innovation opportunity into litigation risk

Food and Appliance Marketplace: Innovations in
personalization of food and health to revolutionize the
supermarket, restaurants and the kitchen




What innovations
could we create?



Health

How can diet act to
Improve the health of

healthy Individuals?



Presenter
Presentation Notes
This is a provocative word and an even more tantalizing concept, that you act not to cure disease and reverse damage but that you act pre-emptively to literally prevent diseases from ever happening. It sounds wonderful, but is it possible? Can science genuinely address such an attractive goal? The critical challenge, the core of the problem for science and for food is: what do we target to improve health in ways that ultimately reduce the risk of all disease. If we are truly preventing, then we are acting on people before they have disease – any disease. That also means that we have to get everything right.  If we develop a food or food ingredient that reduces the risk of one disease but in so doing we increase the risk of anything else, I haven’t made you healthier at all. 


Lactation
The Darwinian Engine of Nutrition

Maternal Optima ;3

B<C
Benefits

Evolving a cost — benefit solution for
Health
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k5. . Ty b N
L AN r& .



Functions of Milk?

The 3@ most abundant class of
biomolecule In human breast
milk Is un-digestible by
humans!

 What are they?




Milk Oligosaccharides

Carlito Lebrilla
*\World’s Leading Analytical GlycoChemist
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Structural potential slight homogeneity--- function
Specificity?
Difficult to obtain




Functions of Milk?

The 3@ most abundant class of
biomolecule In human breast
milk Is  un-digestible by
humans!

e Why?

W




Bacteria?
David Mills

Shields Endowed Chair
Structure, Function and Health




DOE JOINT GENOME INSTITUTE
US DEPARTMENT OF ENERGY
QFFICE OF SCIENCE

- d —

B. infantis
- 2,832,748 Mb

- ¥

‘ Glc

Hexosaminidase O Gal
B cicnac

A Fuc

galactosidase
‘ Neu5Ac
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HMO utilization by Bifidobacteria
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The Details
BBifidobacteria = babies

BThey are all the same — aren’t
they?

BAnimals in a petting zoo







Opportunity: BioProfessionals

Our minions!

Business
Opportunitigs




Prebiotic milk oligosaccharides + B. infantis restore impaired
gut barrier function

Experimental Approach:

paracellular transcellular
pathway

pathway

[T —

- Mice fed Western diet (high in fat) with or
without supplementation with bovine milk
oligosaccharides (BMO) + B. infantis.

-  Measure intestinal barrier function

Helen Raybould FD4  Horseradish
peroxidase
40kDa
(HRP)
Paracellular permeability Transcellular permeability Mucosal inflammation
- 4-
2500- = 40 b TNFa a
< c:g o
“E 2000- S 30- g.! 3
% 2 _':” ab
: 1500- £ 5,
310001 _a = o) |
. ] o ]
S 500 a 107 a w1
L I
0 0- 0 .
NC WD  WD+BMO NC WD  WD+BMO NG WD  WD+BMO

Hamilton, Boudry, Mills et al, unpublished



Relative Abundance
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Positive correlation between Actinobacteria,
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Bring to Practice;
Personal Microbiota
Management



Neonatology: Translation

Premature Infants

Necrotizing o

Enterocolitis % 03
HEP\\I

Combination of human milk
oligosaccharides plus
Bifidobacterium longum
subsp. infantis:

— Protection from infection
— Growth

Prolacta

SCIEMCE
Advancing the Scie Hurnan ilk

INS)\

Mark Underwood Chuck Bevins



O EVOLVE"

BIOSYSTEMS, INC

“To develop and bring to market
the next generation of probiotic-
based biotherapeutics to establish
restore, and maintain a healthy
human microbiome across a range

of unmet clinical needs.”

David Kyle, Executive Manager

Dkyle@Evolvebiosystems.com



"Bugs’ of Health

Personal microbiome management:
premature infants to weaning
from athletes to hospitals

Business
Opportunitig




Implications to Ag 2.0

e Selective Polysaccharides will become a new
component of human diets.

e Estimate of daily dose ~ 10% of calories

e Total opportunity ~ 1 trillion calories per day
worldwide

* A new quality target for agriculture:
structure/function designed
polysaccharides




Oligosaccharide Biology in Bovine

Medrano Lab

A4GNT

B3GNT 1-9 ST3GAL 1-6
GCNT 1-4 ST6GAL 1,2
OGT ST6GALNAC 1-6

; MFNG ST8SIA 1-6

N-acetylglucosaminyl| ;envg
transferases RFNG * Sialyltransferases

POMGNT1

Fucosyltransferases
Galactosaminyl

transferases
;%Az;;ig,a’ Galactosyl transferases
MGAT4A, 4B
MGATS, 58 P
: NANS
SIA synthesis gene T
Mannosyl transferasgs CMAS
ugar transporters Glycosidases CVIAH
: . SLC35A1-A5 FUC A1,A2 .
SNP iIn Codmg ey cIA Fucose synthesis genes
. SLC35C1 GLB1 UK
regions SLC35D2 GLBIL ol
SLC17A5 HEXA VDS
) LD TSTA3
. HEXDC
Genotyping array NEU1-4
GAA
l GANAB
- . - GBA
Association study in GBA3

200 cows




Daniela Barile
Asst Prof FST

*Pilot-scale filtration from MMS AG Systems
*Fourier Transform Advanced IR MilkoScope

*Speed vacuum MiVac Quattro Concentrator

sIndustrial freeze dryer




tructure Specific Carbohydrate

HO Q0

HO OH .
-
=3l St
(Glc)

N-Acetyineuraminic acid

-We now know what to look for! ==
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Opportunity: ' Bugs' of Delight

From chocolate to coffee, wine to
beer, yogurt to cheese, bread




UC Davis has history here

California is already the world’s
leading center for food
fermentation




The Future: UCD
should be BOLD



Agriculture

Improve the Environment

Buffer drought and flood

Improve soil quality and retention
Urban Ag = Green cities of the future




Different Value Proposition

BDisease Care v ’
" !
.\\'_I\,\f\ h I /

Perspiration ®

“:m -

BHealth Prevention & Performance

Aspiration
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UC Davis is the most productive research engine in
Agriculture & Food in History

Now we are ready to become the most Innovative
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