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Regulation of the Oxalate Oxidase 
American Chestnut
 The importance of American chestnut restoration to the environment

 Is OxO transgenic American chestnut a plant-incorporated protectant?

 Possible EPA regulatory pathways
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Chestnut Blight in the U.S.

In 1904, discovery of 
chestnut 
blight in the Bronx 
Zoo  (Merkel) 

~50 years spread through natural range
killing ~4 billion American chestnut trees

Allegheny Chinkapin, C. pumila var. pumila
Ozark Chinquapin, C. pumila var. ozarkensis

Chestnut blight on related species:

Chestnut blight also survives on oaks
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American Chestnut – Current Status4



OxO functions like an antitoxin.
Does not kill the fungus, limits activity. 

Detoxifies oxalate (oxalic acid)

Since the fungus survives, less selective 
pressure to overcome the oxalate oxidase.

Oxalate oxidase (OxO) from wheat
ubiquitous enzyme in many plants & fungi

(non-gluten enzyme)

On transgenic American chestnut, changes 
the fungal lifestyle to a state of coexistence

(as with Chinese chestnut & some oaks)

DRAFT DELIBERATIVE – DO NOT DISTRIBUTE
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Darling 311 T1 Seedling
OxO Transgenic American 

Chestnut

Full Sibling Control
Non-Transgenic American 

Chestnut

Photographed 13 weeks after inoculation with C. parasitica strain EP155 6



Coexistence of 
C. parasitica and chestnut trees

Therefore, the tree tolerates the fungus

The fungus survives on American chestnut
similar to Chinese chestnut 7



Cryphonectria parasitica 
fungus persists on tolerant 
OxO American Chestnut 
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History of Interactions with SUNY 
American Chestnut Restoration Project
 EPA discussions with SUNY re: OxO American chestnut (2015–2018)

 Interagency discussions with SUNY, APHIS-BRS, FDA-CFSAN
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Possible EPA Regulatory Pathways

 Pesticide Determination
 Does the OxO American chestnut contain a plant-incorporated protectant 

(PIP)? 

 If the the OxO American chestnut does not contain a PIP, then it would not be 
subject to regulation under FIFRA and subject to EPA requirements.

 Pesticide registration as a plant-incorporated protectant
 Exemption from FIFRA and FFDCA. This approach would require rulemaking.
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Regulatory Considerations Should Registration 
be Pursued for the OxO American Chestnut

 Oxalate oxidase – new active ingredient, long history of safe consumption

 Product characterization – molecular data, sequence, insertion, expression 
levels in different organs / tissues, evidence of Mendelian inheritance

 Human health – oral toxicity, digestibility, heat stability, sequence homology

 Environmental effects 
 Non-target organism impacts

 plants, mammals, avian, fish, aquatic invertebrates, beneficial insects, honeybees 

 Gene flow to sexually compatible plants

 Environmental fate and persistence

 Endangered and threatened species impacts
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Regulatory Considerations Should Exemptions 
be Pursued for the OxO American Chestnut

 Analysis of data and supporting information for the exemption from FIFRA 
oversight based upon the decision that regulation is not required for 
protection from any associated risks to human health or the environment

 The active ingredient is present in commonly consumed food commodities

 American chestnut is a native species and has a lengthy history in the US, 
albeit at reduced levels currently
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USDA and FDA Positions

 FDA-CFSAN will be evaluating OxO under their consultation process

 USDA-APHIS will be performing an Environmental Impact Statement (EIS)
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Summary

 The American chestnut was once the dominant species in eastern US 
deciduous forests and has considerable natural history as a community 
member.

 EPA is currently evaluating whether the OxO American chestnut meets the 
definition of a pesticide under FIFRA 2(u).

 Should EPA determine that the OxO American chestnut contains a PIP, 
registration or exemption are two possible pathways.

 Many studies / data requirements applicable to human health and 
environmental risk assessments could be fulfilled by rationale and 
supporting literature.
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