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Norfolk Plant Sciences Background
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Norfolk Plant Sciences was founded in 2008 by 
Profs Cathie Martin and Jonathan Jones of the 
John Innes Centre and the Sainsbury Laboratory. 
The company is built on technologies that aim to 
use the best plant science to improve health, 
nutrition and well-being.
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Fellow of the Royal
Society 
US National Academy of Sciences

Prof. Cathie Martin
John Innes Center, UK
Fellow of the Royal Society
Rank Prize for Nutrition in 2022
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DIFFERENTIATED NUTRITION INNOVATION

Norfolk’s Innovative New Product: The Purple Tomato

• Norfolk Plant Sciences reported developing a Purple Tomato through genetic engineering, 2008

• Submitted FDA BNF in March, 2020. Completed June 2023

• Submitted USDA RSR in August, 2021. Completed September, 2022 

(first RSR decision under SECURE Rule)
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Interest in the project started from published studies on 
health benefits

Dietary anthocyanins have protective effects against 
myocardial infarction and coronary heart disease (Cassidy et 
al., 2013) as well as ameliorative effects in those already at 
risk of atherosclerosis (Zhu et al., 2012). 
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Anthocyanins: Pigments present in several familiar fruit and vegetables

Most people eating 
western diets consume 
very little anthocyanins

~12 mg/day in the US

Intervention studies target 
300 mg/day
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Anthocyanins are produced by a few introgressed tomato varieties 
currently on sale in Europe and the USA
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Same Anthocyanin 
as Norfolk’s tomato

Skin only & Light-activated
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Generation of transgenic tomato plants (after Snapdragon 
discovery)

Butelli et al. (2008) Nature Biotechnology
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Anthocyanin characterization

Butelli et al. (2008) Nature Biotechnology
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Tomato Value Chain: Multi-step process to reach the consumer
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Seed Companies
● Global Tomato Seed Sales 

~$1B 
● 5 market leaders make up 

50% of sales
● Tomato seed sales in the 

US are less than 1% of 
growers total input costs

Grower, Packer, Shipper
● Mostly open-field producers 

located in Mexico, Florida and 
California

● Rapidly expanding protected 
culture in Mexico

Wholesalers, Retailers, Food Service
● Wholesalers repack for retail or food 

service distributors
● Retailers sell to consumers
● Food service providers distribute to 

restaurants

Consumers
● Uses - salads, condiments, 

snacks, salsas, cooked products
● Per capita consumption:

>20 pounds per year
● Snacker, greenhouse tomatoes 

command the highest pricing, 
deliver highest, consistent quality

US Tomato Sales: $13 Billion (Retail and Food Service)
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Norfolk’s Place in the Market

Enabled by
Initial Production (2023):
● Mid- and Low-tech 

greenhouses

Future Production:
● High-tech greenhouses
● Open field

Marketing 
Initial Channels (2023):
● Farmers Markets
● Independent Restaurants

Future Channels:
● Retail 
● Food Service
● Home Gardeners
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Norfolk initial regulatory strategy (2013)
● USDA deregulation = too expensive; FDA = possible
● Product strategy: Produce a purple tomato juice, with seeds filtered out and incinerated.

Grow in contained greenhouses
● Began generating nutrient composition data for FDA BNF (Studies in 2016 and 2018)
● Pre-submission meeting with FDA in 2017 & 2019; Submitted in March, 2020 (BNF 178)

Subsequent strategy (2021, Post-USDA Secure Rule Announcement):

● USDA = may be possible
● Pre-submission meeting with USDA;  Submitted August 2021
● Product strategy: Began considering additional uses (fresh tomatoes)
● EPA = Consulted to confirm not in scope for FIFRA

Regulatory Strategy
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Data Submitted: FDA

Take home message:

Composition of purple tomato is 
substantially equivalent, in the 
range of conventional tomatoes

Exception is anthocyanins, which 
are at similar ranges to high-
accumulating berries 
(like blueberries)
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Data Submitted: FDA
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Data Submitted: FDA
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Data Submitted: FDA
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Data Submitted: FDA
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Data Submitted: USDA

Take home message:

Purple tomatoes do not pose an 
increased plant pest risk, compared 
with standard tomatoes
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Data Submitted: USDA
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Data Submitted: USDA
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Data Submitted: USDA
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Data Submitted: USDA
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USDA: Secure Rule goes into effect for Tomatoes

USDA: Norfolk Plant Sciences RSR Completion Check

Company: Norfolk Healthy Produce, Inc. established (US-based commercial subsidiary)

Company: Tomato seeds received in US (USDA import permit 121-SP4MESD)

Company: Growing and trialing in contained greenhouse; Awaiting USDA decision

April 5, 2021

August 19, 2021

December, 2021

March 2, 2022

June, 2022

FDA: BNF178 Submitted for Juice as intended use, following pre-submission consultationsMarch, 2020

FDA: Question on intended use of purple tomatoesFebruary, 2022

September 7, 2022 USDA Published RSR decision: Purple Tomato may be grown and used in breeding in the US

FDA Completes BNF178, issues letter of “no further questions” for human food
(No feed response, because intended use for human food)

June 20, 2023

USDA: Norfolk Plant Sciences RSR SubmissionAugust 4, 2021

USDA: RSR pre-submission consultationAugust 28, 2020

June-August, 2022 FDA:  Consultation on expanded use scope

Regulatory Timeline
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Lessons Learned
● Consult with agencies at early stage of development to understand data requirements

○ Large and small questions, listen, learn, share and adapt

○ Helpful Advice: FDA suggested early to test whole tomatoes, not just juice

● Develop a market plan that encompasses present and possible future uses

● Review previously submitted dossiers to understand data requirement needs and quality

(FOIA and/or work with experienced regulatory people)

● Check data well for accuracy

● Write the story - don’t just share data, explain your conclusions

● Respond to questions as soon as practicable

● Consult with agencies to clarify what is needed in responses to questions raised

○ Constructive conversations, with lots of listening, were very helpful

● Understand any requirements for product claims made and labeling
23


