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Reproductive

Performance
In Domestic
Ruminants




Accomplishments

* Current project period: October 1, 2021 — September 30, 2026

e 31 scientists, 23 states, all 4 U.S. regions
* 340+ peer-reviewed journal articles,
e 280+ abstracts,
35+ theses and dissertations,
40+ invited lectures, and
* multiple book chapters




Signature Achievements

* Open Cow Test (OCT): 95-100% non-pregnancy detection accuracy at days
16—17 post-artificial insemination (Al) saving producers $200-400 per open
COW.

 HH2 Causal Mutation (IFT80): A frameshift mutation introducing a
premature stop codon renders IFT80 nonfunctional. Identified by W4112
members and integrated into nationwide Al bull-screening programes.

» SLICK Cattle Commercialization: SLICK1/PRLR allele-positive bulls (a
CRISPR-edited prolactin receptor gene for enhanced heat tolerance) are
commercially available, saving the U.S. dairy industry $1.3 billion annually.

 Artificial Insemination Protocol Innovations: Timed-Al pregnhancy rates
increased 11-27%, with 25% more Al-sired calves increasing herd genetics
and producer profits
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FOODS FOR HEALTH AND MEDICINE

Oluwatoyin Sangokunle, Ph.D. - Early Career Excellence in Agricultural Research Innovation Award
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Seed Research focus and impacts

SKkin

* Agricultural innovation

* Value-added utilization of
muscadine grapes

*  Functional foods

* Chronic disease prevention

* Health disparities in
underserved populations

Exocarp

Plilp
Endocarp & Mesocarp
* Translational food science
*  Producer-to-consumer impact

Training the next generation of scientists

Strengthening the land-grant mission



Vitor s. Martins

Mississippi State University




Dr. Vitor Martins

Assistant Professor
Department of Agricultural and Biological Engineering (ABE)

MISSISSIPPI STATE UNIVERSITY..

[STATER | MS AGRICULTURAL AND
FORESTRY EXPERIMENT STATION

Excellencein Research
Innovation Southern Region

THAN K YO U ! (Early Career) award

aglnnovation (southernregion)

ABE (Dr. Alex Thomasson)

MAFES (Drs. Jamie Larson & Scott Willard)
MSU colleagues

GCERlab students!

Thank you, United States, for giving me the opportunity to build a new
home and a fulfilling professional career.

g science that feeds the world
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Global agricultural impact

through  INnNovation

Geospatial Computing for

7

GCEIia Earth observation Research Lab

Earth observation
Deep learning

HPC & Big data

Check our research at:

www.gcerlab.abe.msstate.edu

Crop field size (ha)

I
0.5 5 10 15 20 25 50 >100

Computerresources:MSUHPC2 | Ptolemy(8x GPU NVIDIAA10080GB) >130M

fieldsin 2024 (100GB result,>10 TB satelliteinputimages)
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Barney A. Geddes

North Dakota State University




Barney Geddes

North Dakota State University
College of Agriculture, Food Systems and Natural Resources
Department of Plant Pathology, Microbiology and Biotechnology
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L‘Lilac

AGRICULTURE

LLLLLLLLLLLLLLLL

Your inoculant fixes
nitrogen. Does it
win the nodule?

A rhizobium strain that can't outcompete native soll
populations can't deliver benefit. Lilac improves both:
nitrogen fixing efficiency and competitiveness to claim the
nodule. It's the gap Lilac was built to fix.
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Haibo Huang

Virginia Tech




Food- and Bio-Processing Lab at Virginia Tech B VirginiaTech

Goal: Develop enabling technologies to convert agricultural and food wastes into
value-added products

Agricultural / \ Food/feed D
biomass P AN, ingredients L 4
Processing =V E :
) ( |® unctional . NN »
byproducts \ dp{g gm materials N
~ N X \\.H,_"
Mixed Process _ _
food waste Biochemicals @,5
\Development/
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T VirginiaTech

Invent the Future®

My Sincere Thanks to My Group Members

Qing Jin Josh O’Hair Katy Lobeda John Wu
Ellen He Ass. Prof. Ass. Prof. Project Engineer Scientist
Yiming Feng Ass. Prof. Univ. of Maine  Tenn. State Univ. Danone Inc. Thermo Fisher Inc.
Kansas State Unv. , ,
Ass .Prof. Mico Li
Virginia Tech Scientist
Lawrence Berkeley Lab
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Ozan N. Ciftci

Purdue University




Th a n k o u 2026 Mid-Career Agricultural Research
y ) Innovation Award of Excellence

gscience that feeds the world -
@ %

N

Ozan Ciftci
Scholle Endowed Chair Professor in Food Processing
Department of Food Science
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True cost of the food system

nvironmental

T1IN3 .
people are Degradation e =
food insecure o H
while 3 billion )
cannot afford :
a healthy diet Economic, ‘U
What we produce and
Our food system accounts
for one-third of global
Wh at we e at S h d pe t h e greenhouse gas emissions,
drives deforestation, and
p I anhet an d our depletes water resources
_\K*‘“;’%"““*’“/é*“
. . aaan gas emlssmns S~
SOCIEtIES. $20 trillion could cause a '
in hidden costs 2.7°C temperature
due tole;wron- increase by 2100 Food
mental damage Irl"secunty- -

and poor health
: A and Poor
Food production will ritie
become more unstable
as extreme weather

events increase

By 2050 Climate
640 million "l impacts

people worsen
undernourished

Image generated with the assistance of Al
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There is an urgent and timely
need for nutritious and
environmentally, socially, and
economically sustainable
food production—a major
driver of the future
bioeconomy.
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Food Diversification

Innovation pathways that expand the food bioeconomy

Food diversification as a broad portfolio, not a single technology bet.

UNBALANCED SYSTEM DIVERSIFIED, BALANCED & SUSTAINABLE SYSTEM

ANIMAL SOURCES PLANT SOURCES MICROBIAL SOURCES

High reliance on a few sources. Low variety. Vulnerable system.

Enhanced Resilience Better Nutrition Reduced Environmental Impact

Shift to a more balanced food system comprising animal, plant, and microbial sources.

Benefits of food diversification

e Food affordability Q Resilience @ Competitiveness e Sustainability

Broader crops, ingredients, and Diversified crops and local protein A wider product range reaches A broader food base eases

production systems widen access production cut import more customers and more dietary pressure on soils, land, and

to affordable, nutritious food. dependence and strengthen value preferences. emissions and supports rural
chains. livelihoods.

Images generated with the assistance of Al
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Our overarching research question

€6 How can we leverage biodiversity and harness biofoundry approaches
for food production and design to accelerate the food system’s

transition toward sustainability and advance the global bioeconomy? 9

LEVERAGE BIODIVERSITY

Explore the richness of plants,
microbes, and their resourcees
for novel functions
and bioactives.

HARNESS BIOFOUNDRY
APPROACHES

ADVANCE FOOD PRODUCTION
& DESIGN

Use synthetic biology, automation, Create nutritious, delicious, safe

and computational design-build- and affordable foods with improved
test—learn (DBTL) cycles to unlock functionality, using sustainable
and scale valuable biomolecules

and ingredients.

processes and circular by-products.

ACCELERATE
SUSTAINABILITY
Lower environmental
footprint and protect
ecosystems.

IMPROVE FOOD
SECURITY & HEALTH

Better nutrition and
resilient, inclusive
food systems.

ADVANCE THE
GLOBAL BIOECONOMY

Drive innovation,
economic growth, and
,*‘, new green industries.

A THRIVING PLANET.
HEALTHY PEOPLE.

PROSPEROUS FUTURE.

‘ FROM NATURE’S DIVERSITY TO BIOINNOVATION FOR A SUSTAINABLE FUTURE.

Images generated with the assistance of Al
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Use-inspired and information transfer approach

BIOINSPIRED
RESEARCH

Learning from nature’s innovations
to create sustainable solutions

OBSERVE ABSTRACT

INNOVATE

USE-INSPIRED
RESEARCH

Solving real-world challenges
to drive meaningful impact

— Consumer needs
better nutrition,
taste & convenience

|

NATURE X NEEDS |

—> Industry needs
scalable, efficient &
cost-effective
processes

Driving sustainable y
food systems and a 4
thriving bioeconomy £

‘
'
)
.
.
v
.
.
.
.
.
.
.
.
.
I -t

O™\  SUSTAINABLE IMPACT

\« For people, planet,
and the bioeconomy

—> Society needs
sustainable solutions

for a resilient

food system

IDENTIFY CO-DESIGN DELIVER
NEEDS SOLUTIONS IMPACT

@ | INSPIRED BY NATURE. DRIVEN BY NEEDS. INNOVATING FOR A BETTER FUTURE. + —

Images generated with the assistance of Al
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Thrust 2:
Sustainable
biorefining

and processing

Thrust 1: Bio-
and use-
inspired plant

and microbial
food i
production

FoodID

Thrust 4:
Environmental,
social and
economic
implications
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Use-Inspired Research Addressing Global Challenges through the Bioeconomy

BIOECONOMY

R FoodID

ﬁ Food Innovation & Diversification

Food Innovation and
Diversification to Advance
the Bioeconomy
(FoodID)

NSF Global Centers Project

QR Nationa BUSINESS A

‘ , P* Foundation FINLAND RESi?r;::i:E:émcﬂ
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A Global Innovation Ecosystem

Pl and USA Hub Lead

0. letCle N BIVERSITY]OF

Lincoln
Co-PI
¢ J. McQuillan
§ Southeast USA HUB

Finland Hub Lead
N. Sozer

UNIVERSITY
ot MANITOBA

B4 UNIVERSITE LUND ﬁN!vunst'l'v
5 i LAVAL
Co-PI
E. Cahoon KSR 4o RRC o
DALHOUSIE N POLYTECH

ﬁQuadram
Institute

Science 4 Health « Food 4 Innovation

UNIVERSITY

DENOVA

RESEARCH

FINLAND%
HUB

rear= o 9

(’ ol Saskatchewan Food Industry
<> Development Centre Inc. \D ROTHAMSTED

Good Food
Institute

CENTER FOR
_ GLOBAL
COMMONS

Agency for

A

~ a
UNICAMP

UNIVERSITY OF LEEDS

PROZESSTECHNOLOGIE
COMMUNITY COLLEGE N ' SOUtheast
L 3 COMMUNITY COLLEGE
MIVERSITY of NEBRASKA ®
L]
EQUII <
A
MNORTH CAROLINA AGRICULTURAL \) ] ‘ L] .‘ 2
AND TECHNICAL STATE UNIVERSITY e A .* .
Co-PI : A Cagu, 3
H &,
R. Silva NORTH CAROLINA AGRICULTURAL m % IngrEdlon A, A A
AND TECHNICAL STATE UNIVERSITY X A A ®
AMF LN
UNIVERSITY
OF MINNESOTA
- @ Food
A Yield10
GBIOy iy ¢ TR e A
f L

Science, Technology
and Research

& DALHOUSIE
UNIVERSITY

SouTH DAKOTA
m T—

m,

¥ THE UNIVERSITY OF TOKYO

BiONTO

H Imperial College
#=ip London

SOLAR FOODS

S SCal

SORBONMNE CENTER FOR
ARTIFICIAL INTELLIGENCE

A Academic collaborator
A Industry collaborator
@® Academic partner

@ Industry partner

B Non-profit organizations
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Research Thrusts

Bio- and use-inspired plant and microbial
food ingredient production

Synthetic biology
Metabolic engineering
Computational biophysics
Biomolecular simulations

Scale up and piloting
Crop production in fields

Genomics Bioinformatics

Crop design, Microbial production:

Precision and biomass fermentation Thrust 1

Biofoundry Bio- and use-inspired
Plant transformation ~ | High throughput screening plant & microbial

Automation production

Sustainable biorefining and processing for
functional plant and microbial ingredients

Modeling and simulation
Mechanistic understanding
Material characterization
Kinetics and thermodynamics ®={f

®

B
&
\J ~aaT

a,

Process scale-up
Sustainability and economic
analysis

b
PD = b+ 55+ bye®ST

b
* Fnso

Lab scale process development
and optimization

Thrust 2
Sustainable green
biorefining and processing

High quality affordable and diversified food design

Nano- and microscale
design
Functionalization

Novel food ingredients and
hybrid food products

Macroscale characterization
Sensory, textural, and
nutritional properties

Thrust3
Food design

Environmental, social and economicimplications of the
future food bioeconomy

Social dimensions o @
©

Conceptual and techno- Education & Workforce
economic modeling development

Global integrated
sustainability assessment
with systems dynamics
modeling

Pm_
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PARTICLE
ENGINEERING
USING SC-CO, FOR
HUMAN HEALTH
AND FOOD QUALITY

CIRCULAR FOOD
SYSTEMS AND
SUSTAINABLE
INTEGRATED GREEN
BIOREFINERIES

Supercritical fluid technology platforms for novel food
design and circular bioeconomy

Personalized nutrition

Convenience Improved nutritional value

l o

Improved *=— ﬁ == |mproved «
digestibility SENSOrY - 0 @
properties

(texture, taste,
Reduced food waste smiell, color)

. C s S
ﬂ ‘ High bioavailability

=1 bioactive compounds:
?}j i% Novel food ingredients

Particle 3D food
,.,j,. al formation printing

Bioactive-carrier hollow solid
lipid micro- and nanoparticles

Supercritical
fluid
technology

Green

Enzymatic §”
biorefinery

reactions

Industrial products, food
ingredients, and bioactive food

Compcunds 0 I Enzymatic sthanciysis  Falty acid ethyl esters (FAEE)
e i Lycopene
Particle I'emr.nin:l Ol (s scyighcarali)
: heroxpng SCLO; C FAEE
: - . Lycopene-rich exiract
Bioactive
concentrates &
structured lipids
P UNIVERSITY



University-Industry Partnership

Nebraska-based global center to drive bioeconomy solutions for future of food

Food 2.0’s first co-
innovation project FoodID
receives positive funding
decision from Business
Finland

Business Fintand has awanded funding to FoodiD, the first co-Innovation project
undéer the Food 2.0 programme. The project has atso been acoepted into the
Global Centers reseanch programme, led by the US Mational Science Foundaton
(MNSF) and jontly operated by six countres, whichaims to fimd breakih |rr:u,|f:h
solutions to global challenges

THE FOODID PROJECT DIVERSIFIES THE GLOBAL FOOD SYSTEM

The FoodID project develops new sustainable processes based on the production of
alternative proteins and lipids from plants and by fermentation. Digital tools play a
central role in FoodID, and the project utilizes global networks of academic and

industry partners, maximizing the impact and exploitation of the results. In Finland,

VTT, Umversity of Helsinki, Fazer, Valio, MeEat, Enifer and Onego Bio are involved in
the FoodID RDI activities.

T | - v vo— o——-— o — B ikedn PoX
ot R e i - - . ‘.’;F. "1
wT -.r\-'\I\h-lerH—r.'v:l-h”-u-l'r.';l'!-lw'd:‘!n'\;d of Sy 1% Naatorsal S § ourvlation . (ot Cantars ressars progrars ,’ - - / BUSINESS el
VTT launches bioeconomy FINLAND ;

projects worth nearly 20 million |
euros as part of the US National
Science Foundation's Global

€10M in funding for
Centers research program S N
Finnish bioeconomy
HNews, Pross neleasa ZH10.2004 1400 EEST
research and
development ’
Frnc oNEG O

Onego Bio is proud to receive Co-innovation funding from Business Finland as part of the
international FoodID project!

The project is part of the Global Centers research program, led by the U5, National Science
Foundation (N5F) and operated jointly by six countries, with the aim of developing solutions
that support a climate-neutral future and solving global challenges. especially through
biceconomy.

The project develops new sustainable processes based on the production of alternative

= Feedstuffs

= e

between the United States and

In, Other organizations involved in
1. MeEat Food Tech Oy. and Enifer.

New FoodFD center to drive bioeconomy solutions for
future of food

— BUSINESS e e Co e v et (7 11 | 50 O Y
~  FINLAND

[ PR

MILLIONS OF FUNDING FOR FINNISH BIOECONOMY
RESEARCH AND DEVELOPMENT PROJECTS

— .r;!r__' :
MEEAT I;ARTICIPATES IN
THE INTERNATIONAL

FOODID PROJECT

Bussness Finland has granted a total of EUR 18 milion in BED
Fundting for two Finnish projects engaged in intemational
biseconamy nesearch cooperation. The projects have been approved
for parciparion in the (lobal Centers research program, led By the
S National Science Foumdarion [KSF) asd jotrrly operamed by six
A countries, wiich seeks breakchrough sclutions to global challenges.

: ! ¢ 0
4 i Elch i, (% LS Mtionsl ot n Foundition [ W0 mosts themary. mtemaatenal

2 PURDUE

UNIVERSITY



Core Functions

Knowledge Hub

Explore the science behind
flexible, efficient, safe, and
scalable food systems that
produce healthy food sustainably.

Education

Foster global collaboration and
inclusivity in STEM to drive discoveries
transforming our food system, with a
focus on underrepresented and rural
communities.

&R

Workforce Development
Catalyze the change in workforce
development for the future’s food
system

Innovation Hub

Build a global innovation
ecosystem to drive food
diversification through technology,
education, workforce
development, and public
awareness.

22 PURDUE
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Education & Workforce Development

Thrust 4

www.foodidglobalcenter.org

K-12 StUdentS = Galactic Polymath Lessons 1-3 on the Future

___________________________ of Food ( more to come)

= Middle school summer day camp
Family Science Night at Southeast
Community College ( SCC)and Lincoln
Northeast High school fermentation and
biodesign demonstrations

Real Research: '.. A m

Why lis this research
achieve it? important?
ENCourige consumers
1o embrace riy focd
technologies and make
SustRinably, healthy
chaicis

Monthly STEM seminar series of UNL Research Faculty at
SCC ( webcast to high school teacher network across NE)

Coming soon: - UNL and SCC students mentor at after school club

- Guest lecture on Plant Biotechnology by Ed Cahoon for
SCC Biotechnology

FoodIlD

ﬁ Food Innovation & Diversification

= Teacher workshop Fermentation and the
Future of Food

= Llincoln Science Teacher Professional
Development ( galactic polymath lessons)

= Hosted rural high school research class to
learn Biotechnology and Fermentation
lessons at CC

Coming soon: - Nebraska Association of Teachers Conference Presentation.
- Lincoln Professional Development Day ( new galactic polymath
lessons and fermentation lessons).
- NSF InnovateBIO National Biotechnology Center Spring Webinar
Series Presentation.

U/ <GALACTIC POLYMATH

Lesson Development:

= Teacher workshop (N=12, k-12,7
hours)

Teacher professional development
(N=160; k-12, 3.5 hours)

l-_‘uture Foods

School, from an indigenous
community)
High School outreach

o ot 15 B s P 4o RS ST G PESORSE i PviSer Th
i D i (urmad 0ncaretes, el i oot Bosind s, Siurts mil 440 Pk s I

—

Family Science Night: elementary youth with their
families — April approx. 650 people attended

Coming soon: Future Food Forums. | VR outreach module.

Biodesign Challenge FUTURF

High school Afterschool club (starting Ul_ D

Fall 2025, led by college students) FUPDE'

BIODESIGN CLUB™

Youth day-long workshop play testing
lessons and activities, co-constructing
a future food system (N = 15, Middle

Future

* Future food forums with
Stakeholders

| + Publications about

~  education deliverables

|« Assessment of products

| * Publication about media

search of attitudes

towards future foods

We make the advances in technology leading to the
future of food more fun and easy to access by engaging

Lyons-Decatur Northeast Schools’s post x students and teachers in hands-on learning that blends
science, technology, and education with the real-world
@ Lyons-Decatur Northeast Schools innovations in the bioeconomy. Akt
Seplember 3 at 642 PM -

Thank you to Dr. Tracy Niday. Zoe Durand, and Matyeli Martinez-Neria for guiding the LDNE STEM
Research Students throwgh the Enzymes and Food Fermentation Labs at Southeast Community
College’s Lincoln Campus. today as we explored the topic of Biotechnology Reseanch. What an
amazing learning experience!!
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What success would look like

A practical set of outcomes for science, industry, society, and workforce development.

-

&

Scientific

e New knowledge in plant
and microbial ingredient
production

* Validated sustainable
processing routes

* Al-enabled design tools
and predictive models
N\

2

-

N

-~

ad

Industrial

* Piloted ingredients and
product prototypes

» More investable translation
pathways

* Stronger ties among
academia, startups, and
established industry

N

4

\.

Societal

» Better sustainability
evidence

 Better-informed policy
choices

e Greater consumer
relevance, affordability,
and acceptance

R

&/
Workforce

e Training across biology,
engineering, and systems
thinking

e |nternational collaboration
skills

 Stronger pipeline for the

future food bioeconomy
.

/
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Thank you

(G0 Yool BUSINESS M
Q@Y Foundation FINLAND Resi?r;}:g:;"c'l

USDA National Institute of Food and Agriculture

_ U.S. DEPARTMENT OF AGRICULTURE

REE ) DMI Nebraska

nnnnnnnnnnnnnnnnnnn Board

é. FoodID
=

Food Innovation & Diversification
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Edward Cahoon

University of Nebraska, Lincoln






CONGRATULATIONS
AWARDEES!



RETIREE

Thank you Gary Thompson for
your years of service!

May your days be filled with
sunshine, top shelf burbon and
no agendas!
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10 YEARS OF SERVICE

Thank you Alton Thompson!

You are a leader we are proud
to follow!
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