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Product Characterization 

Data for EUP
ÅMolecular characterization: Description of 

Disease Resistant Citrus: Plasmid Maps and 

Transformation Method

ÅMolecular characterization of Disease 

Resistance Events
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Product Characterization

ÅSoD2 and SoD7 derived from Spinach

ÅExpressed in sweet orange (Hamlin), 

grapefruit (Ruby Red), and lemon (Frost 

Lisbon)

ÅDisarmed Agrobacterium tumefaciens

ÅConstructs: 
ÅpBINplus/34SGUS/SoD2-NoSp 

ÅpBINplus/34SGUS/SoD7-NoSP

ÅpBINplus/34SGUS/SoD2+7 with SP



Toxicity Allergenicity Data 

ÅAcute Oral Toxicity

ÅThermolability

ÅStability in Gastric Fluid

ÅStability in Fresh and Pasteurized Juices

ÅPhysiochemical Characterization of SoD 

proteins 

ÅBioinformatics of Potential Allergenicity
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Confirmation 
ÅSuccessful transformation after grafting confirmed by 
Southern and Northern blotting with selectable markers 
(NPTII) and GUS.

ÅNorthern blotting ïRNA transcript 800 to 900 base pairs long

ÅComparison of amounts of transcript in each event

ÅSouthern blot ïpredicted single fragment of expected size for 
each event ïindicating a single insertion

ÅWestern blot ïconfirms low expression levels of SoD 
proteins
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Toxicity and Allergenicity

ÅAcute oral rats ïno toxicity

ÅRemaining toxicity studies waived ïlack of 

exposure via those routes (ex. Dermal, 

Injection, Eye, Pulmonary, Hypersensitivity, 

Cell culture)



Conôt

ÅSoD2 and SoD7 - 5 minute pepsin half life and  

30 second pancreatin half life ïsimulated 

gastric ïmicrobially produced ïLC/MS

ÅProteolyzed to amino acids and small peptide 

fragments

ÅNo Allergens ïFASTA3, NCBI, Literature

ÅCross reactivity ? ïSpecific serum screening 

tests
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Degradation of Proteins

ÅThermolability ïMicrobially produced SoD2 

and SoD7 proteins

ÅIncubated at 100 °C for 30 min

ÅBioassay ïSoD2 activity is compromised

ÅLC/MS screening, SoD2 45% loss of activity
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Conôt

ÅAssay SoD2 and SoD7 degraded in fresh orange and 

grapefruit juice, but stable in pasteurized juice

ÅSoD2 stable in fresh and pasteurized lemon juice

ÅSoD7 degraded in fresh lemon juice, but stable in 

pasteurized lemon juice

ÅCould not extract adequate amount defensin proteins 

from citrus for comparison between microbially 

produced and citrus produced
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Questions ?

Djurickovic.Milutin@epa.gov
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Product Characterization

ÅW8 ïRusset Burbank ïRpi-Vnt1 from 

Solanum venturii producing VNT1 resistance 

protein

ÅVNT1 ï891 amino acid homolog of Tm-

22 tomato mosaic virus

ÅResistance to Phytophthora infestans (late 

blight) 
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Conôt

ÅPhytophthora infestans infection ïAVR-VNT1 

effector protein

ÅRecognized by VNT1 ïlocalized plant cell death for 

protection

ÅLimits spread of Phytophthora infestans

ÅPhytophthora ïhemibiotroph

ÅCan switch between biotrophic and necrotic phases 

rapidly 
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Experimental Use Permit

Å~95 acres across 10 states

ÅAll data submitted sufficient for EUP but 

more needed for a Section 3 registration
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Needed information

ÅBioinformatics Review of genes homologous to Rpi-

Vnt1

ÅMajority matched with wild Solanum species and 

TMV

ÅMore information neededé

ÅNeed natural history of wild Solanum species

ÅHow wild Solanum has been used as a genetic 

resource for currently consumed potatoes
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Bioassay data

ÅSubmitted data on assay to measure Rpi-vnt1

in W8 potato using RT-qPCR

ÅNeed total RNA of all test samples

ÅNeed results from all replicates for 

comparison

ÅDifferences in expression and how this 

relates to efficacy
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Conôt

ÅBioassay for detection of VNT1

ÅProtein expressed below detectable 

levels

ÅCollection of efficacy data strongly 

encouraged 
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Experimental Program

ÅInformation on how tubers collected 

from experimental plots are stored and 

kept out of the food supply is needed
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