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In the past we used Process to predict potential for risk.
Today we can directly measure the Product.
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Coordinated Framework for Biotechnology



Substantial Equivalence 

Safety of a new food may be assessed by comparing 
it with a similar traditional food that has proven safe 

in normal use over time.
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“Emerging genetic technologies have blurred the distinction between 
genetic engineering and conventional plant breeding”
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USDA-APHIS-2020
Exemptions 

1) Genes from wild relatives
      (or corresponding to them) 

2) Single base pair substitutions

3) DNA breaks 
 (with non-homologous end joining)

Because such changes could occur by conventional breeding 
(including mutagenesis breeding) and should therefore be safe
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Solanum Lycopersicoides
“The ultra-resistant wild tomato”

Lycopersicon esculentum

Cisgenic

Capsicum annuum

Transgenic

Wild Tomato Cultivated Tomato Cultivated Bell Pepper



The US rule for labeling GE 
products doesn’t define 
conventional breeding, in part 
because…
 
“…attempting to do so may cause
confusion in light of the rapid 
pace of innovation.”



The US rule for labeling GE 
products doesn’t define 
conventional breeding, in part 
because…
 
“…attempting to do so may cause
confusion in light of the rapid 
pace of innovation.”

This is not your Father’s conventional breeding, and it won’t be your daughter’s conventional breeding



USDA-APHIS-2020
Exemptions 

Because such changes could occur by conventional breeding 
(including mutagenesis breeding) and should therefore be safe

1) Genes from wild relatives
      (or corresponding to them) 

2) Single base pair substitutions

3) DNA breaks 
 (with non-homologous end joining)



USDA-APHIS-November 2023
Updated Exemptions 

Plants with up to four modifications made 
simultaneously or sequentially, with each being 

at a different genetic locus.



“The size and extent 
of the genetic transformation 
itself has relatively little 
relevance to its biological 
effect and consequently, 
its environmental or food 
safety risk”

2016



EPA-- May 31, 2023 

Tomato Chromosomes
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Accuracy?
Legitimacy?
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Moore’s Law = number of transistors in a computer chip doubles every two years

100 Million times cheaper



-omics can “fingerprint” the product

Secondary
Compounds



Substantial Equivalence 

Safety of a new food may be assessed by comparing 
it with a similar traditional food that has proven safe 

in normal use over time.





“Recognizing that these new measurement technologies could be used 
in ways that would over- or underregulate new crops and foods….

…..we see the need for a multistep process to develop a new, overall 
approach for governance of new crop varieties and foods.”

Caveat



Avoid Taco Shell Syndrome

Caution



Avoid Taco Shell Syndrome

Caution

Loss of Legitimacy 



Is there a place for -omics approaches for establishing 
Substantial Equivalence

in engineered food animals?

It might be a lot simpler than with crops







Other Potentially Relevant Recommendations
Related to Testing

1) It is important to justify the size of a difference between treatments
 that will be considered biologically relevant.

2) A power analysis based on within treatment standard deviations …. should
 be done … to increase the probability of detecting differences that
 would be considered biologically relevant.



If the source plant is a wild relative of the recipient plant, describe why the 
plant-incorporated protectant is not anticipated to pose a hazard to humans 
or the environment (e.g., Are levels of the pesticidal substance produced in 
the recipient plant within the ranges of levels generally seen in plant varieties 
currently on the market and/or known to produce food safe for consumption? 
Is the pesticidal mode of action non-toxic? Does the plant-incorporated protectant 
lack sequence similarity to known mammalian toxins, toxicants, or allergens? 
Is the plant-incorporated protectant a commonly screened substance and 
therefore familiar to plant breeders?).

it is not required that all regulatory regions be inserted, 
but those that are inserted must meet the criterion (of being identical)

§ 174.95 Documentation for an exemption for a 
plant-incorporated protectant created through 
genetic engineering from a sexually compatible plant.



“…..the key factors in reviewing safety concerns should be 
the characteristics of the food product, rather than the 
fact that the new methods are used.

“Substances that are expected to become components of food 
as result of genetic modification of a plant and whose composition 
is such or has been altered such that the substance is not generally 
recognized as safe (GRAS) or otherwise exempt are subject to 
regulation as "food additives”…”
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