
and has 20 percent less saturated fat than 
traditional soybean oil, says Tripodi: char-
acteristics that make it preferable to sun-
flower, canola, or olive oils for making prod-
ucts such as salad dressings, granola bars, or 
baked goods. Tests have also shown, he adds, 
that when used for commercial frying, the oil 
resists polymerization, so it remains stable 
longer in fryers.

Ultimately, Tripodi envisions a soybean 
that not only makes better oil, but has more 
protein and is herbicide-tolerant. “Maybe 
we work on some environmental traits that 
help farmers be more productive growers, 
and combine everything together. That’s 
what I think is going to happen in the next 
five to 10 years—a general improvement in 

the quality and environmental footprint of 
our target crops.”

TALEN®, the technology for making such 
edits, was invented by Daniel Voytas ’84, Ph.D. 
’90, Calyxt’s chief scientific officer, and col-
leagues at the University of Minnesota, where 
Voytas, a world-renowned expert in the biol-
ogy of plants, directs the Center for Genome 
Engineering (see “Engineering Superior Pho-
tosynthesis,” page 47). In practical terms, the 
edit TALEN made possible in soybeans is the 
kind of change that could occur with a single 
random mutation, or that could be bred into 
a plant in five to 10 years by traditional hy-
bridization, he explained during an interview 
at Calyxt’s New Brighton, Minnesota, head-
quarters. The soybean plant already makes 
the desirable oil—the change made by Calyxt 
merely prevents it from converting the high-
oleic oil into a less desirable linoleic form. And 

because this change does not involve the in-
troduction of foreign genes from an unrelated 
species (transgenes), the U.S. Department of 
Agriculture does not consider the new variety 
a conventional genetically modified (trans-
genic) organism (GMO). The product can 
be planted anywhere without worry that it 
might introduce new genes into the natural 
environment.

Voytas points out that Calyxt’s initial 
products, including a high-fiber white flour 
that would bring the benefits of whole grain 
to white bread, are focused on the consumer. 
“Up to now, biotech has just been focused on 
the farmer,” he explains, as companies like 
Monsanto and DowDuPont engineered her-
bicide-tolerant, pathogen-resistant, or high-
yield varieties of seeds for sale. Now, he says, 
there are “big consumer trends that could 
be met by genetically editing crop plants” 

A NEW GREEN REVOLUTION? 
 (continued from page 48)

A glimpse  of the future of food can be seen through the eyes of 
Andrew Ive, M.B.A. ’97. He is managing director of the world’s 
largest food-company incubator, Food-X, based in New York 
City, which helps about 170 food start-ups get off the ground 
each year. They range from Booster, which uses machine learn-
ing to provide farmers with dynamic, granular climatic data to 
help them manage their crops, to Wasteless, which uses an algo-
rithm to lower the price of foods approaching their sell-by dates, 
thereby bringing improved efficiency to the food supply chain. 
Another Food-X startup, Freshurety, goes a step further, placing 
sensors in trays of produce to continuously monitor the ambient 
temperature and sample the gases the fruits and vegetables give 
off, to calculate their remaining shelf life. The data let shippers 
know whether their goods need to be sold locally or will remain 
fresh after a week-long journey.

Ive is particularly excited about Cambridge Crops, a company 
in Food-X’s current cohort that 
was co-founded by Livio Valen-
ti, M.P.A. ’13. The company uses 
a technology developed at Tufts 
and MIT that turns a natural 
substance derived from silk 
into a powder. When mixed 
with water and sprayed on pro-
duce, it increases the shelf life 
by two to three times through-
out the supply chain without the 
need for refrigeration or any 

kind of humidity 
control, he reports. 
This would vastly 
reduce the resourc-

es needed to keep produce cool—and be especially useful in plac-
es lacking refrigeration. Noting that a grower in India estimates 
that as much as 50 percent of the bananas he harvests never make 
it to consumers, Ive calculates that if that 50 percent were no lon-
ger wasted, the grower could produce the same volume for world 
markets with half as much water, fertilizer, and acreage—freeing 
the surplus for other uses, maybe even other crops.

Other companies in the Food-X ecosystem seek to address new 
markets being defined by millennials. Several “cellular agricul-
ture” startups—Memphis Meats is one that recently attracted 
investment from Tyson Foods, Cargill, Bill Gates, and Richard 
Branson—are growing meat, everything from fish to filet mignon, 
in factories. Meanwhile, Perfect Day uses fermentation to create 
milk without a cow. (Cows are a prodigious source of methane, a 
potent greenhouse gas.) “You don’t need the dairy, and you don’t 
need the field,” says Ive.

Perhaps even more cutting-edge is NonFood, which aims to 
create “a range of really interesting, delicious products based 
almost entirely on algae, with a goal, ultimately, of designing a 
home-based bioreactor” that would allow customers to “grow 
their own algae and print it into a useful product: food.” Algae “are 
incredibly fast-growing and don’t require fertilizer,” Ive points 
out. “The process is quite sustainable.”

More is at stake than millennial tastes, however. “My biggest 
concern in all of this is that as places like India and Africa become 
more affluent, they will adopt Western eating habits, giving up 
their healthy, vegetarian-centric food systems and cultures and 
move towards meat,” he says. Nothing will stop that process, 
but “maybe these technologies around cultured meat” could 
be used to create foods they’d want “in a way that’s a lot more 
sustainable and less damaging to the environment. Humanity,” 
he observes, “has a really interesting way of solving problems 
at the last moment, and I’m hoping that all of the entrepreneurs 
I’m working with, and will work with, will be part of those 
kinds of solutions.” 

Andrew Ive, 
managing 
director of 
Food-X

The Future of Food?

P h o t o g r a p h  c o u r t e s y  o f  F o o d - X70     March -  April  2018

Reprinted from Harvard Magazine. For more information, contact Harvard Magazine, Inc. at 617-495-5746


