
NATURE BIOTECHNOLOGY   VOLUME 33   NUMBER 1   JANUARY 2015 13

and virus resistance traits. Despite the traits’ 
effectiveness, McDonald’s, Frito-Lay and oth-
ers shied away from the technology. A Simplot 
spokesperson told the Wall Street Journal in 
2000 that “Virtually all the [fast food] chains 
have told us they prefer to take nongenetically 
modified potatoes.” Monsanto pulled NewLeaf 
from the market in 2001, citing poor sales.

Simplot began its own biotech program with 
a different approach to genetic modification in 
2001. To control browning, Simplot scientists 
targeted the enzyme polyphenol oxidase (PPO), 
silencing one of the potato’s PPO genes—PPO5—
by isolating it from a cultivated potato variety and 
reintroducing the truncated gene into commer-
cial cultivars. The truncated gene activates the 
RNAi pathway, thereby silencing the expression 
of the gene. Reduced PPO levels were limited to 
the tuber by using PPO5, found predominantly 
in the tuber, as well as tissue-specific promoters.

A similar PPO-silencing approach was taken 
by the Canadian biotech Okanagan Specialty 
Fruits to create nonbrowning apples, Arctic 
Apples, which are awaiting regulatory approval 
by the USDA. Neal Carter, co-founder of the 
Summerland, British Columbia–based com-
pany, says scientists’ understanding of PPO is 
now at a high level, making it a potential target 

in other crops that suffer enzymatic browning 
such as lettuce, cherries, avocadoes and bananas.

A secondary trait in Simplot’s potato—
lower acrylamide—was achieved by silencing 
the asparagine synthetase-1 gene (Asn1) in 
the tuber. Acrylamide, which has been linked 
to cancer in rodents, forms when potatoes and 
other starchy foods are cooked at high tem-
peratures, a by-product of a Maillard reaction 
between asparagine and sugars. Suppressing 
the asparagine enzyme results in production of 
50–70% less acrylamide when the potatoes are 
cooked, according to Simplot.

Biotech proponents hope that the lack of for-
eign DNA in Simplot’s potato will satisfy some 
arguments coming from the anti-GMO (GM 
organism) crowd. “It shifts the debate, it should 
be a dream of anti-GMO people because it has 
clear sustainability benefits,” says Jon Entine, 
founder and executive director of the Genetic 
Literacy Project. The potato is also less prone to 
create environmental issues such as gene flow. 
“From a regulatory standpoint, the potato is 
about as safe as you’re going to get,” says Alan 
McHughen, a biotechnologist at the University 
of California, Riverside. “They are incapable of 
escaping and becoming wild weeds, or cross-
pollinating with other potatoes.”

Still, concerns were raised during USDA’s 
public comment period. Doug Gurian-
Sherman, senior scientist at the Washington, 
DC–based Center for Food Safety says more 
research is needed to understand the effect of 
silencing the asparagine enzyme, as aspara-
gine has been shown to play a role in plant 
defenses against pathogens. He says the data 
in Simplot’s petition for deregulation didn’t 
offer convincing detail on how the company 
went about testing. Simplot’s Baker says the 
company’s disease studies were sufficient. “It 
would not be in Simplot’s best interest to sell a 
product that had not been exhaustively exam-
ined for altered response to biotic and abiotic 
stressors,” he says. Simplot’s petition and the 
Center for Food Safety’s comments are both 
publicly available on the USDA’s website.

Simplot has submitted its potato for safety 
review by the FDA and is planning to launch 
the potato in limited test markets in the 
spring of 2015. In addition, the USDA has 
before it a second Simplot biotech potato, 
this one with cold storage and late blight 
resistance traits. The agency will consider 
public comments on the technology until 
January 9.

Emily Waltz Nashville, Tennessee
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POLAND
The Medical 
University of Warsaw 

and the California Institute 
for Regenerative Medicine 
will collaborate to obtain joint 
funding and exchange know-
how in stem cell research. The 
initiative aims to boost Poland’s 
profile as a center for innovative 
research, according to Piotr 
Moncarz, consulting professor 
at Stanford University, and 
co-founder and chairman of the 
US-Polish Trade Council.  

CHINA
The China Food and Drug Administration publishes 
its first-ever draft guidance for companies 

developing biosimilars. In development since 2012, the 
document sets requirements for research, development 
and evaluation of biosimilars, including pharmacological 
assessment, preclinical studies and clinical studies. After a 
comment period, the final document is expected in early 2015.

AUSTRALIA
Johnson & Johnson’s Janssen Australia 
subsidiary and James Cook University 

in Queensland team up to study proteins produced 
by hookworms to treat inflammatory bowel disease, 
extending an existing collaboration with the University of 
Queensland to explore using peptides derived from spider 
venom to manage pain. 

INDIA
In a sign of the government’s 
increasingly favorable view toward 

agbiotech, India’s Ministry of Environment & 
Forests has approved field trials of genetically 
modified mustard and brinjal, to be conducted 
by Delhi University and Bejo Sheetal Seeds. In 
addition, seed giant DuPont Pioneer opens a 
multicrop research center in Hyderabad to develop 
solutions for local farmers. 

IRELAND
Bristol-Myers 
Squibb will build a 

323,000-square-foot biologics 
production facility at its site 
in Cruiserath, Ireland. It plans 
to base 350 to 400 scientists, 
engineers, bioprocess operators 
and quality specialists at the 
new plant, which is due to come 
online  in 2019 at an estimated 
cost of $900 million.
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