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INTRODUCTION

The economic,  socia l ,  and environmental  impacts of  the food system 
are being disrupted by a new generat ion of  technologies reimaging 
the relat ionship between food and human health.  Whi le much attent ion 
recent ly  has been focused on the possibi l i t ies presented by “al ternat ive” 
food ingredients ,  th is  wi l l  l ikely be ecl ipsed in both value and impact  by 
the food and health t ransformat ion.  An increasingly informed consumer 
is  a key stakeholder and decis ion maker who wi l l  seek benef i ts  for 
themselves and their  fami l ies,  and in turn,  dr ive disrupt ion across food 
and health systems. 

This white paper wi l l  share Inst i tute’s  approach to col laborat ion with 
partners on food and health,  and discuss the food and health disrupt ion, 
including the central  role of  metabol ic  heal th.  This t ransformat ion holds 
the potent ia l  both for  s igni f icant  value creat ion,  and happier,  heal th ier, 
longer l ives for  everyone.
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BRIDGING THE GAP WITH 
INNOVATION

While 2021 again saw new records set  in foodtech investment ,  much 
of  the new wave of  discovery in food and health has not  yet  made i t 
in  into the marketplace [1 ].  As is  typical ly  the case with new scient i f ic 
discover ies,  there is  a gap between the basic research that  creates new 
insights ,  and the development of  technology,  tools and companies which 
t ranslate these insights into products and services used by people every 
day to l ive happier,  heal th ier,  longer l ives. 

The Inst i tute aims to – with i ts  partners – br idge this  gap between 
research and commercial izat ion by faci l i tat ing innovat ion through 
programming in three key areas. 

F i rst ,  the Inst i tute wi l l  engage i ts  partners to conduct use-inspired 
research  in  food and health.  Use- inspired research focuses on expanding 
the front iers of  knowledge with the needs of  the end user in mind [2].  This 
understanding of  the end users’  needs is  developed through focused 
col laborat ions between industry experts and academic researchers. 
The Inst i tute’s cooperat ive,  inter-discipl inary approach creates both 
appreciat ion of  the search for  new knowledge in food and health f rom 
mult ip le stakeholders,  and an understanding of  how new food and health 
knowledge can create both indiv idual  and societal  impact .  This faci l i tates 
cont inued growth for  both research and translat ion.
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Second,  the Inst i tute is  focused on talent development .  The lack of 
avai lable scient i f ic  ta lent  for  food and health in the pr ivate sector  is 
one of  the biggest  chal lenges in commercial  t ranslat ion.  There is  both a 
lack of  commercial  understanding by scient ists ,  and a lack of  scient i f ic 
understanding by business leaders and investors .  An example of  our 
programming to address th is  need is  our Innovator Fel lowship,  which 
embeds Ph.D.  and post-doctoral  researchers in venture capita l  and other 
investment f i rms.  This approach br ings business ski l ls  and understanding 
to the researcher,  and also scient i f ic  understanding to the investors .  We 
cont inue to explore new programming in th is  space.

Third,  the Inst i tute conducts market discovery  act iv i t ies.  I t  can be hard 
to understand where new food and health technologies wi l l  f i t  in  the 
marketplace.  Which consumers wi l l  be the ear ly  adopters? Where is  the 
beachhead market? Which companies have – or  can develop the systems 
– to support  the technology’s integrat ion? To answer these quest ions 
and others,  the Inst i tute partners with the Univers i ty  of  Cal i fornia ,  Davis 
Graduate School  of  Management (GSM) to create Market Discovery 
Forums (MDFs) .  MDFs br ing together leading scient i f ic  researchers on a 
given topic with business leaders focused on commercial iz ing products 
and services to achieve health outcomes.  Together they explore the 
further research that  is  needed to br idge the gap to commercial izat ion, 
as wel l  as the in i t ia l  markets for  products in food and beverage, 
consumer heal th,  and health.  Select  papers f rom these MRDUs are 
shared publ ic ly  to further publ ic  understanding of  the food and health 
disrupt ion.
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THE EPICENTER OF THE DISRUPTION: 
METABOLIC HEALTH

We are at  the beginning of  the next  wave of  discovery in food and 
health,  dr iven by the avai labi l i ty  of  new l i fe and data science tools within 
the past  decade.  We are gaining deeper insights into the interact ion 
between food and the human body at  the molecular  level .  This is  leading 
to disrupt ive v is ibi l i ty  to the role our metabol ic  system – otherwise 
known as our body biochemistry – plays as the foundat ion of  our heal th. 
A heal thy metabol ic  system means a happier,  heal th ier,  longer l i fe.  An 
unhealthy metabol ic  system leads to chronic diseases l ike diabetes, 
heart  d isease,  stroke,  and dement ia ;  and plays a major  role in acute 
diseases l ike cancer [3]–[5]. 

I t  i s  increas ingly  c lear  that  opt imiz ing or  enhancing our  remarkable 
natura l  body b iochemist ry  un locks a  whole range of  human heal th 
benef i ts .  Imagine being able  to  eat  food which del ivers  speci f ic 
benef i ts  l ike :

• 	 prevent ing or  even treat ing neurodegenerat ive diseases such as 
dement ia ,  Alzheimer’s ,  Parkinson’s ,  Hunt ington’s and amyotrophic 
lateral  sc lerosis  diseases through the foods that  contain ketones 
and taste good [6];

• 	 strengthening the growth and funct ion of  immune cel ls  through 
foods with the r ight  combinat ion of  macro-  and micro-  nutr ients , 
leading to increased resistance to infect ious disease [7];

• 	 addressing muscle and bone loss through aging – sarco-  and 
osteopenia – through foods that  provide enhance protein uptake 
along with Omega-3s [8];  and 
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• 	 curbing the negat ive impact  of  ref ined carbohydrates in the 
prevalence of  metabol ic  syndrome – a c luster  of  factors increasing 
r isk of  strokes,  CVD and type I I  d iabetes whi le maintaining the 
taste and sensory exper ience of  food [9].

But  instead of  real iz ing this  potent ia l ,  the opposi te is  happening.  The 
metabol ic  system is  the source of  a pandemic that  is  becoming the 
leading cause of  death and disabi l i ty  global ly  [10].  S ix  in ten adults  in the 
U.S.  have one chronic disease,  and four in ten have two or more [11 ].  Only 
one in twelve Americans is  metabol ical ly  f i t . 

The bodi ly  processes and systems which once gave us an evolut ionary 
advantage – lead by our craving for  sugar and the abi l i ty  to store i t  as 
fat  – are now creat ing a global  heal th and environmental  cr is is .  Our diets 
have changed faster  than our bodies. 
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THE NEXT WAVE OF 
DISCOVERY

The food and health disrupt ion presents us with an opportuni ty to 
reimagine the food system not only to address th is  cr is is ,  but  a lso real ize 
new front iers in human and planetary heal th.  Speci f ical ly,  advances in 
the biological  sc iences now al low us to examine macronutr ients at  the 
molecular  level ,  as opposed to the broad categor ies of  carbohydrates, 
proteins,  and fats .  S imi lar  to how our understanding of  micronutr ients 
brought about a revolut ion of  the food system – v i tamins,  minerals , 
essent ia l  amino acids – the molecular  understanding of  macronutr ients 
impacts on human health has the promise to have an equal ,  i f  not  larger, 
human and planetary impact . 

We can also see – for  the f i rst  t ime – how the molecular  composit ion 
of  food interacts with our metabol ism, af fect ing the bioavai labi l i ty  and 
bioact iv i ty  of  both micro-  and macro-nutr ients .  For example,  both f ibers 
within human breast  mi lk – ol igosacchar ides – and a sugar – f ructose – 
are carbohydrates.  However,  human mi lk ol igosacchar ides (HMOs) are 
essent ia l  to human brain and immune development,  through a pathway 
that  includes gut  microbiota [12].  The other – f ructose – dr ives chronic 
i l lness when overconsumed, resul t ing in l iver  damage and death [13].  The 
way in which foods get  converted and used by the body is  a lso highly 
dependent on the interact ion among nutr ients themselves.  Ant ioxidants 
can bind to f iber ;  minerals  can be trapped by phytate – an ant inutr ient 
found in plants – l imit ing their  overal l  b ioavai labi l i ty.  Al ternat ively, 
posi t ive interact ions between nutr ients can enhance the health benef i ts 
of  food [14]. 

Our nutr ient  needs change by l i fe stage and l i festy le;  due not  only to 
the demand placed by di f ferent  body systems,  but  a lso because,  l ike 
al l  other body systems from your brain to your muscles,  your metabol ic 
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system adapts as we develop.  From pre-natal  to late adulthood,  food 
design of fers a unique opportuni ty to provide a ta i lored nutr i t ional 
exper ience f i t t ing everyone’s needs.

Shaping food to support  heal th 
is  a pract ice as old as human 
history.  For thousands of  years, 
food cul tures have incorporated 
pract ices focused on opt imiz ing 
metabol ic  heal th.  For example, 
the preparat ion of  corn in 
Mesoamerica typical ly  includes 
calc ium hydroxide l ime.  Why? 
Corn soaked in l ime addressed 
a major  food safety issue with 
corn – af latoxin – and promoted 
vi tamin B3 (n iacin)  – a process 
cal led nixtamal izat ion [15].  Without 
th is  step,  corn consumers were 
suscept ible to pel lagra,  as 
was common throughout the 
American South [16]. 

This  work to advance health 
through the food system took 
a major  leap forward dur ing 
the f i rst  hal f  of  the 20th 
Century,  wi th the discovery 
of  micronutr ients ,  their 
implementat ion throughout the 
food system, and the subsequent 
s igni f icant  reduct ion of  related 
diseases l ike r ickets ,  goi ter, 
xerophthalmia,  ber iber i ,  and 
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pel lagra [17].  This  has had profound repercussions in global  heal th as 
i l lustrated by the number of  Nobel  Pr izes awarded for  their  p ioneer ing 
work in the f ie ld with no less than 16 laureates in about 35 years [18]. 

These discover ies deeply t ransformed our relat ionship to food.  In fact , 
we have been so successful  in  bui ld ing a food system that  supports 
heal th in wel l  understood that  i t  has s imply become part  of  the fabr ic  of 
our world.  I t  could be argued that  th is  success has contr ibuted to a loss 
of  perspect ive on the cr i t ical  role of  food in heal th,  and the inabi l i ty  to 
see the potent ia l  of  the emerging food and health disrupt ion. 
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REALIZING VALUE 
AND IMPACT

By working with the Inst i tute’s partners to drive innovation through 
programs in use-inspired research, talent development,  and market 
discovery,  the gap between research and commercial izat ion can be 
bridged, creating healthier,  happier,  longer l ives for bi l l ions.  The 
emerging food and health disruption wil l  create an inf lect ion point that 
can meet and exceed the posit ive economic,  social ,  and environmental 
impacts of scienti f ic discovery in food and health during the f i rst  half  of 
the 20th Century.  Over the next decade this disruption wil l  become a 
signif icant driver of both value and impact in the food and health systems.
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