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Dear Dr. Bernadette Juarez, 
 
 
This is our RSR request 22-054-01rsr that includes the requested additional information for 
walnut (Juglans) hybrid rootstocks that are resistant to crown gall disease by naturally occurring 
strains of the bacterial pathogen Agrobacterium tumefaciens. We greatly appreciate your 
continued thoughtful review of our request. Best Regards. 
 
Sincerely, 
 
Abhaya M. Dandekar 
Distinguished Professor 
 
 
 
 
 
 
Regulatory Status Review (RSR) Request for Juglans hybrid rootstock resistant to the formation 
of crown gall disease by natural strains of Agrobacterium tumefaciens. 

 
1. Information about Requestor  
First Name: Abhaya 
Last Name: Dandekar 
Position: Professor 
Organization Name: University of California Davis 
Contact information: 
Telephone 530-752-7784 
Email address amdandekar@ucdavis.edu 
 
 
2. Does the request contain Confidential Business Information (CBI) - No 
 
3. Description of the comparator plant:  
 
Scientific name: Juglans regia x Juglans hindsii (hybrid seedling) 
Common Name: Paradox 
Subspecies: J1a-1A 
  



4. Genotype of the modified plant.  
A. If genetic material is inserted into the genome: Yes 
 
Somatic embryos for J1a Paradox seedling were transformed with a 15,240 bp T-DNA from the 
binary vector pDE00.0201 to develop resistance to crown gall formation in rootstock plants  
derived from such embryos. 
 

 
 
308 bp sequence containing a left border (LB) region of T-DNA fragment from Agrobacterium 
tumefaciens component of GenBank: CP033030.1: 
CGGCAGGATATATTCAATTGTAAATGGCTTCATGTCCGGGAAATCTACATGGATCAGCAAT
GAGTATGATGGTCAATATGGAGAAAAAGAAAGAGTAATTACCAATTTTTTTTCAATTCAAAAA
TGTAGATGTCCGCAGCGTTATTATAAAATGAAAGTACATTTTGATAAAACGACAAATTACGA
TCCGTCGTATTTATAGGCGAAAGCAATAAACAAATTATTCTAATTCGGAAATCTTTATTTCGA
CGTGTCTACATTCACGTCCAAATGGGGGCTTAGATGAGAAACTTCACGATCGCCTCGAG 
 
707 bp sequence containing the mannopine synthase (mas 5’) transcriptional regulatory 
sequence from Agrobacterium tumefaciens component of GenBank: CP033030.1: 
GGGCCAACAGAGCCTGGCGTTCCCCTTTTGCATTGAGACCGATGTTCGTTCCGGAACCTT
GCACGCCCCAGAGCTTCTCACCGTTCACGACAATTTCCTTCTCGTTGAGGTCGGTCGCGC
CATGTCGGATGAAATAAAAACTTTTGATACCAGCGGGGGCCTTCGCAGAGCCGAGGTAGG

Position in T-DNA  Name of Sequence Organism  Function of Sequence 

1-308 (308) LB Agrobacterium tumefaciens T-DNA left border 

309-1,015 (707) mas 5’  Agrobacterium tumefaciens Selection marker promoter  

1,016-1810 (795) npt II/APH3’II Escherichia coli Kanamycin selection marker gene for 
transformation 

1,811-2,677 (867) mas 3’  Agrobacterium tumefaciens selection marker terminator  

2,678-2,935(258) spacer Escherichia coli Non-coding spacer DNA 

2,936-3,931 (996) 35S 5’ Cauliflower Mosaic Virus ipt promoter  

3,932-4,558 (627) ipt sense  Agrobacterium tumefaciens ipt sense coding sequence  

4,559-5,546 (988) linker  Escherichia coli ipt non-coding linker sequence  

5,547-6,173 (627) ipt antisense  Agrobacterium tumefaciens ipt antisense coding sequence  

6,174-6,956 (783) ocs3'  Agrobacterium tumefaciens ipt terminator  

6,957-7,993 (1,037) 35S 5’ Cauliflower Mosaic Virus iaaM promoter  

7,994-11,126 (3,133) iaa M sense-antisense Agrobacterium tumefaciens iaaM sense and antisense coding sequence 

11,127-11,906 (780)  ocs 3'  Agrobacterium tumefaciens iaaM terminator  

11,907-12,197 (291) nos 3'  Agrobacterium tumefaciens GUS terminator  

12,198-14,009 (1,812) uid A/GUS  Escherichia coli -glucuronidase coding sequence – a 
scorable marker gene for transformation 

14,010-14,939 (930) ubi 3 5’ Solanum tuberosum Ubi3 promoter 

14,940-15,240 (301) RB repeat  Agrobacterium tumefaciens T-DNA right border  



TCTGAGAAATTGGCATTTTCACGTGTGGAAGATATGAATTTTTTTGAGAAACTAGATAAGAT
TAATGAATATCGGTGTTTTGGTTTTTTCTTGTGGCCGTCTTTGTTTATATTGAGATTTTTCAA
ATCAGTGCGCAAGACGTGACGTAAGTATCTGAGCTAGTTTTTATTTTTCTACTAATTTGGTC
GTTTATTTCGGCGTGTAGGACATGGCAACCGGGCCTGAATTTCGCGGGTATTCTGTTTCTA
TTCCAACTTTTTCTTGATCCGCAGCCATTAACGACTTTTGAATAGATACGCTGACACGCCAA
GCCTCGCTAGTCAAAAGTGTACCAAACAACGCTTTACAGCAAGAACGGAATGCGCGTGAC
GCTCGCGGTGACGCCATTTCGCCTTTTCAGAAATGGATAAATAGCCTTGCTTCCTATTATAT
CTTCCCAAATACCAATACATTACACTAGCATCTGAATTTCATAACCAATCTCGATACACCAAA
TCGACTCTAGCGAATTCCCCGGATCGTTTCGC 
 
795 bp synthetic sequence encoding the aminoglycoside phospho hydrolase 3 (APH (3’) II) 
coding region from E. coli Tn5 that confers resistance to the antibiotic kanamycin 
similar/identical to GenBank: QCS90149.1: 
ATGATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTC
GGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCA
GCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTG
CAGGACGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGT
GCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGC
AGGATCTCCTGTCATCCCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCTGATGCAAT
GCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAACATCG
CATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGATCTGGACGA
AGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCG
ACGGCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCATGGTGGAAA
ATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGG
ACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCTGACCGCT
TCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCT
TGACGAGTTCTTCTGA 
 
867 bp sequence containing the mannopine synthase (mas 3’) 3’ regulatory sequence from A. 
tumefaciens component of GenBank: CP033030.1: 
GCGGGACTCTGGGGTTCGAAATGACCGACCAAGCGACGCCCAACCTGCCATCACGAGATT
TCGATTCCACCGCCGCCTTCTATGAAAGGTTGGGCTTCGGAATCGTTTTCCGGGACGCCG
GCTGGATGATCCTCCAGCGCGGGGATCTCATGCTGGAGTTCTTCGCCCACCCCGGAATTC
CAGCTTCCCTGAAACCTTGGACTCCCATGTTGGCAAAGGCAACCAAACAAACAATGAATGA
TCCGCTCCTGCATATGGGGCGGTTTGAGTATTTCAACTGCCATTTGGGCTGAATTGAAGAC
ATGCTCCTGTCAGAAATTCCGTGATCTTACTCAATATTCAGTAATCTCGGCCAATATCCTAA
ATGTGCGTGGCTTTATCTGTCTTTGTATTGTTTCATCAATTCATGTAACGTTTGCTTTTCTTA
TGAATTTTCAAATAAATTATCGATAGTACTACGAATATTTCGTATCGCTGATCTTCTCAATCA
CAATGATGCGTAGTGACCCGACAAATAATTTAAGCGTCCTTAATACCAATCCTAAAATAATT
GAGGCAAATAAAATTTTTTTGTAATTTTTATGATAGCAGATCGATTCTCCAGCAAGCCTGCA
ACAAAATATTGTGTATTTCTAAATAGATTTTGATATTAAAATCCCGAGAAAGCAAAATTGCAT
TTAACAAAACAGTAATTTAGTACATTAATAAAAATTATGCTCAAACATTTCCATGAAATTAAAA
CATAATTACATTTTACAACACAATATTTTGCGATATTATTGCCTTTCGCCAATTTAACACTGG
AAGCAATTAAAGTAGGCCCACACAGAGCGCTTTGCAACACTGACAACGCTTGCGGTTGGT
CGG 
 
258 bp E. coli plasmid noncoding sequences: 
CCTCGAGGAGCTTGCCAATACGCAAACCGCCTCTCCCCGCGCGTTGGCCGATTCATTAAT
GCAGCTGGCACGACAGGTTTCCCGACTGGAAAGCGGGCAGTGAGCGCAACGCAATTAAT
GTGAGTTAGCTCACTCATTAGGCACCCCAGGCTTTACACTTTATGCTTCCGGCTCGTATGT



TGTGTGGAATTGTGAGCGGATAACAATTTCACACAGGAAACAGCTATGACATGATTACGAA
TTCGAGCTCGGTACCTA 
 
996 bp sequence containing the cauliflower mosaic virus (CaMV35S 5’) 5’ transcriptional 
regulatory sequences component of NCBI Reference Sequence: NC_001497.2; 
GGCGCGCCTGAGCTTAACAGCACAGTTGCTCCTCTCAGAGCAGAATCGGGTATTCAACAC
CCTCATATCAACTACTACGTTGTGTATAACGGTCCACATGCCGGTATATACGATGACTGGG
GTTGTACAAAGGCGGCAACAAACGGCGTTCCCGGAGTTGCACACAAGAAATTTGCCACTAT
TACAGAGGCAAGAGCAGCAGCTGACGCGTACACAACAAGTCAGCAAACAGACAGGTTGAA
CTTCATCCCCAAAGGAGAAGCTCAACTCAAGCCCAAGAGCTTTGCTAAGGCCCTAACAAGC
CCACCAAAGCAAAAAGCCCACTGGCTCACGCTAGGAACCAAAAGGCCCAGCAGTGATCCA
GCCCCAAAAGAGATCTCCTTTGCCCCGGAGATTACAATGGACGATTTCCTCTATCTTTACG
ATCTAGGAAGGAAGTTCGAAGGTGAAGGTGACGACACTATGTTCACCACTGATAATGAGAA
GGTTAGCCTCTTCAATTTCAGAAAGAATGCTGACCCACAGATGGTTAGAGAGGCCTACGCA
GCAGGTCTCATCAAGACGATCTACCCGAGTAACAATCTCCAGGAGATCAAATACCTTCCCA
AGAAGGTTAAAGATGCAGTCAAAAGATTCAGGACTAATTGCATCAAGAACACAGAGAAAGA
CATATTTCTCAAGATCAGAAGTACTATTCCAGTATGGACGATTCAAGGCTTGCTTCATAAAC
CAAGGCAAGTAATAGAGATTGGAGTCTCTAAAAAGGTAGTTCCTACTGAATCTAACGCCAT
GCATGGAGTCTAAGATTCAAATCGAGGATCTAACAGAACTCGCCGTGAAGACTGGCGAAC
AGTTCATACAGAGTCTTTTACGACTCAATGACAAGAGAAAATCTTCGTCAACATGTGAGCAC
GACACTCTGGTCTACTCCAAAATGTCAAAGATACAGTCTCAGAGACCAAAGGGCTATTGAG
ACTTTCAACAAAGGATAATTTC 
 
627 bp sequence from containing the coding region for the A. tumefaciens isopentenyl 
phosphotransferase (ipt) in a sense orientation component of GenBank: AE007871.2; 
ATGGACCTGCATCTAATTTTCGGTCCAACTTGCACAGGAAAGACGTCGACCGCGGTAGCTC
TTGCCCAGCAGACTGGGCTTCCAGTCCTTTCGCTCGATCGGGTCCAATGTTGTCCTCAGCT
GTCAACCGGAAGCGGACGACCAACAGTGGAAGAACTGAAAGGAACGAGCCGTCTATACCT
TGATGATCGGCCTCTGGTGAAGGGTATCATCGCAGCCAAGCAAGCTCATGAAAGGCTGAT
GGGGGAGGTGTATAATTATGAGGCCCACGGCGGGCTTATTCTTGAGGGAGGATCTATCTC
GTTGCTCAAGTGCATGGCGCAAAGCAGTTATTGGAGTGCGGATTTTCGTTGGCATATTATT
CGCCGCGAGTTAGCAGACGAGGAGACCTTCATGAACGTGGCCAAGGCCAGAGTTAAGCA
GATGTTACGCCCCGCTGCAGGCCTTTCTATTATCCAAGAGTTGGTTGATCTTTGGAAAGAG
CCTCGGCTGAGGCCCATACTGAAAGAGATCGATGGATATCGATATGCCATGTTGTTTGCTA
GCCAGAACCAGATCACATCCGATATGCTATTGCAGCTTGACGCAGATATGGAGGATAAGTT
GATTAATGGGATCGCTCAGGAG 
 
988 bp non-coding spacer sequence from E. coli: 
GAATTCTGCAGATATCCATCACACTGGCGGCCGCTCGAGCATGCATCTAGAGGGCCCAAT
TCGCCCTATAGTGAGTCGTATTACAATTCACTGGCCGTCGTTTTACAACGTCGTGACTGGG
AAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCG
TAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGA
ATGGACGCGCCCTGTAGCGGCGCATTAAGCGCGGCGGGTGTGGTGGTTACGCGCAGCGT
GACCGCTACACTTGCCAGCGCCCTAGCGCCCGCTCCTTTCGCTTTCTTCCCTTCCTTTCTC
GCCACGTTCGCCGGCTTTCCCCGTCAAGCTCTAAATCGGGGGCTCCCTTTAGGGTTCCGA
TTTAGTGCTTTACGGCACCTCGACCCCAAAAAACTTGATTAGGGTGATGGTTCACGTAGTG
GGCCATCGCCCTGATAGACGGTTTTTCGCCCTTTGACGTTGGAGTCCACGTTCTTTAATAG
TGGACTCTTGTTCCAAACTGGAACAACACTCAACCCTATCTCGGTCTATTCTTTTGATTTATA
AGGGATTTTGCCGATTTCGGCCTATTGGTTAAAAAATGAGCTGATTTAACAAAAATTTAACG
CGAATTTTAACAAAATTCAGGGCGCAAGGGCTGCTAAAGGAAGCGGAACACGTAGAAAGC
CAGTCCGCAGAAACGGTGCTGACCCCGGATGAATGTCAGCTACTGGGCTATCTGGACAAG



GGAAAACGCAAGCGCAAAGAGAAAGCAGGTAGCTTGCAGTGGGCTTACATGGCGATAGCT
AGACTGGGCGGTTTTATGGACAGCAAGCGAACCGGAATTGCCAGCTGGGGCGCCCTCTG
GTAAGGTTGGGAAGCCCTGCAAAGTAAACTGGATGGCTTTCTTGCCGCCAAGGATCTGAT
GGCGCAGGGGATCAAGATCT 
 
627 bp containing the coding region for the A. tumefaciens isopentenyl phosphotransferase (ipt) 
in an anti-sense orientation component of GenBank: AE007871.2: 
ATGGACCTGCATCTAATTTTCGGTCCAACTTGCACAGGAAAGACGTCGACCGCGGTAGCTC
TTGCCCAGCAGACTGGGCTTCCAGTCCTTTCGCTCGATCGGGTCCAATGTTGTCCTCAGCT
GTCAACCGGAAGCGGACGACCAACAGTGGAAGAACTGAAAGGAACGAGCCGTCTATACCT
TGATGATCGGCCTCTGGTGAAGGGTATCATCGCAGCCAAGCAAGCTCATGAAAGGCTGAT
GGGGGAGGTGTATAATTATGAGGCCCACGGCGGGCTTATTCTTGAGGGAGGATCTATCTC
GTTGCTCAAGTGCATGGCGCAAAGCAGTTATTGGAGTGCGGATTTTCGTTGGCATATTATT
CGCCGCGAGTTAGCAGACGAGGAGACCTTCATGAACGTGGCCAAGGCCAGAGTTAAGCA
GATGTTACGCCCCGCTGCAGGCCTTTCTATTATCCAAGAGTTGGTTGATCTTTGGAAAGAG
CCTCGGCTGAGGCCCATACTGAAAGAGATCGATGGATATCGATATGCCATGTTGTTTGCTA
GCCAGAACCAGATCACATCCGATATGCTATTGCAGCTTGACGCAGATATGGAGGATAAGTT
GATTAATGGGATCGCTCAGGAG 
 
783 bp sequence containing the octopine synthase (ocs 3’) 3’ regulatory region from A. 
tumefaciens component of GenBank: CP033030.1: 
GTCCTGCTTTAATGAGATATGCGAGACGCCTATGATCGCATGATATTTGCTTTCAATTCTGT
TGTGCACGTTGTAAAAAACCTGAGCATGTGTAGCTCAGATCCTTACCGCCGGTTTCGGTTC
ATTCTAATGAATATATCACCCGTTACTATCGTATTTTTATGAATAATATTCTCCGTTCAATTTA
CTGATTGTACCCTACTACTTATATGTACAATATTAAAATGAAAACAATATATTGTGCTGAATA
GGTTTATAGCGACATCTATGATAGAGCGCCACAATAACAAACAATTGCGTTTTATTATTACA
AATCCAATTTTAAAAAAAGCGGCAGAACCGGTCAAACCTAAAAGACTGATTACATAAATCTT
ATTCAAATTTCAAAAGTGCCCCAGGGGCTAGTATCTACGACACACCGAGCGGCGAACTAAT
AACGCTCACTGAAGGGAACTCCGGTTCCCCGCCGGCGCGCATGGGTGAGATTCCTTGAAG
TTGAGTATTGGCCGTCCGCTCTACCGAAAGTTACGGGCACCATTCAACCCGGTCCAGCAC
GGCGGCCGGGTAACCGACTTGCTGCCCCGAGAATTATGCAGCATTTTTTTGGTGTATGTG
GGCCCCAAATGAAGTGCAGGTCAAACCTTGACAGTGACGACAAATCGTTGGGCGGGTCCA
GGGCGAATTTTGCGACAACATGTCGAGGCTCAGCAGGACCTGCAGGCATGCAAGCTAGCT
TACTAGTGATGCATATTCTATAGTGTCACCTAAATCTGCGGCCGCTGA 
 
1037 bp sequence containing the cauliflower mosaic virus (CaMV 35S 5’) transcriptional 
enhancer and promoter sequence component of NCBI Reference Sequence: NC_001497.2; 
CTATAGGGCGATTGAATTTAGCGGCCGCGAATTCGCCCTTAGGCGCGCCTGAGCTTAACA
GCACAGTTGCTCCTCTCAGAGCAGAATCGGGTATTCAACACCCTCATATCAACTACTACGT
TGTGTATAACGGTCCACATGCCGGTATATACGATGACTGGGGTTGTACAAAGGCGGCAAC
AAACGGCGTTCCCGGAGTTGCACACAAGAAATTTGCCACTATTACAGAGGCAAGAGCAGC
AGCTGACGCGTACACAACAAGTCAGCAAACAGACAGGTTGAACTTCATCCCCAAAGGAGA
AGCTCAACTCAAGCCCAAGAGCTTTGCTAAGGCCCTAACAAGCCCACCAAAGCAAAAAGC
CCACTGGCTCACGCTAGGAACCAAAAGGCCCAGCAGTGATCCAGCCCCAAAAGAGATCTC
CTTTGCCCCGGAGATTACAATGGACGATTTCCTCTATCTTTACGATCTAGGAAGGAAGTTC
GAAGGTGAAGGTGACGACACTATGTTCACCACTGATAATGAGAAGGTTAGCCTCTTCAATT
TCAGAAAGAATGCTGACCCACAGATGGTTAGAGAGGCCTACGCAGCAGGTCTCATCAAGA
CGATCTACCCGAGTAACAATCTCCAGGAGATCAAATACCTTCCCAAGAAGGTTAAAGATGC
AGTCAAAAGATTCAGGACTAATTGCATCAAGAACACAGAGAAAGACATATTTCTCAAGATCA
GAAGTACTATTCCAGTATGGACGATTCAAGGCTTGCTTCATAAACCAAGGCAAGTAATAGA
GATTGGAGTCTCTAAAAAGGTAGTTCCTACTGAATCTAACGCCATGCATGGAGTCTAAGATT



CAAATCGAGGATCTAACAGAACTCGCCGTGAAGACTGGCGAACAGTTCATACAGAGTCTTT
TACGACTCAATGACAAGAGAAAATCTTCGTCAACATGTGAGCACGACACTCTGGTCTACTC
CAAAATGTCAAAGATACAGTCTCAGAGACCAAAGGGCTATTGAGACTTTCAACAAAGGATA
ATTTC 
 
3133 bp sequence containing the coding region for the Agrobacterium tumefaciens tryptophan 
2-monooxygenase (iaaM) coding sequence in sense fused to an antisense orientation 
component of GenBank: AE007871.2: 
ATGGGAATAGGATCTGGCGGGTTTGGTCCAGTTTTTGAAAGCGGGTTTATTGAGATCCTTC
GCTTGGTCATAAACGGATATGAAGAAAATCAGCGGATGTGCTCTGAAGGAATCTCAGAACT
TCCACGTCGAATAGCCACTCAAGTGGTTAACGGTGTGTCTGTAAGCCAGCGTATACGCCAT
GTTCAAGTCAGGGCGATTGAGAAGGAAAAGACAAAAATAAAGATAAGGCTTAAGAGCGGG
ATATCTGAACTTTATGATAAGGTGGTGGTTACATCTGGACTCGCAAATATCCAACTCAGGCA
TTGTCTGACATGCGATACCACCATTTTTCGTGCACCAGTGAACCAAGCGGTTGATAACAGC
CATATGACAGGCTCGTCAAAACTCTTCCTGCTGACTGAACGAAAATTTTGGTTAGACCATAT
CCTCCCGTCCTGTGTCCTCATGGACGGGATCGCAAAAGCAGTGTACTGCCTGGACTATGA
GCCGCAGGATCCGAATGGTAAAGGTCTGGTGCTCATCAGTTATACATGGGAGGACGACTC
CCACAAGCTGTTGGCGGTTCCCGACAAAAAAGAGCGATTCTGTCTGCTGCGGGACGCAAT
TTCGAGATCTTTCCCGGAGTTTGCCCAGCATCTAGTTCCCGCCTGCGCTGATTACGACCAA
AATGTTGTTCAACATGATTGGCTTACAGACGAGAATGCCGGGGGAGCTTTCAAACTCAACC
GGCGTGGCGAGGATTTTTATTCTGAAGAACTTTTCTTTCAAGCGCTGGACATGACTAATGAT
ACCGGAGTTTACTTGGCGGGTTGCAGTTGTTCCTTCACCGGTGGATGGGTGGAGGGCGCT
ATTCAGACCGCGTGTAACGCCGTCTGTGCAATTATCCACAATTGTGGAGGTATTTTGGCAA
AGGACAATCCTCTCGAACACTCTTGGAAGAGATATAACTACCGCATAAGGCTGATGAATTG
GACCGCAGGGTTTCCGATGCCTTCTCAGAACGTGAAGCTTCTAGGGGAAGGAGGATTACT
CAAATCTCCGGCGAGTGCAGCGCTGGGTTAGCTTGCAAAAGGCTGGCCGACGGTCGCTTT
CCCGAGATCTCAGCTGGTGAGAAGGTAGCAGCCCTCTCCGCTTACATCTATGTTGGCAAG
GAAATTCTGGGGCGGATACTTGAATCGGAACCTTGGGCGCGAGCAAGAGTGAGTGGTCTC
GTTGCCATCGACCTTGCACCATTTTGTATGGATTTCTCCGAAGCACAACTTCTCCAAACCCT
GTTTTTGCTGAGCGGTAAAAGATGTGCATCCACCGATCTTAGTCATTTCGTGGCCATTTCAA
TCTCTAAGACTGCCGGTCCGAACCCTGCAAATGCCGCCGTACGAGAAAGCACGACGAAAC
GCGTTACCGGGTTTACCCTGACCCTTGAAGAGGCCCGTACCATTTGACATGGTAGCTTATG
GTCGAAACCTGATGCTGAAGGCTTCGGCAGGTTCCTTTCCAACAATTGACTTACTCTATGA
CTACAGATCGTTTTTTGACCAATGTTCCGATAGTGGACGGATCGGCTTCTTTCCGGAAGAT
GTTCTTAAACCAAAAGTGGCGATCATTGGCGCTGGCATTTCCGGACTCGTGGTGGCAAGC
GAACTGCTTCATGCTGGTGTAGACAATGTTACAATATATGAAGCAAGTGATCGGGTTGGAG
GCAAGCTTTGGTCACATGCTTTCAAGGACGCTCCCAGCGTGGTGGCCGAAATGGGGGCGA
TGCGATTTCTCCTGCTGCATCGTGCTTGTTTTTCTTTCTCGAGCGGTACGGCTGTCTTCGAT
GAGGCCGNTCCCAAATCCCGGCACAGTNGACACTAACTTGGTCTACCAAGGCCTCCGATA
CATGTGGAAAGCGGGCAGCAACCACCGAAGCTGTTCCATCGCGTTACAGCGGTTGGCGTG
CGTTCTTGAAGGACGGTTTCCATGAGGAGATATTGTGTTGGCTTCGCCTGTTGCTATTACT
CAAGCCTTGAAATCAGAGACATTAGGCGGGCTCATGACTCCTGCAAACTTGGGTGAACCG
TTCGGGAGGAGTCCTTCTCTTCAGCGATAGAGAGGATCTTTCTGGGCACGCATCCTCCTG
GTGGTGAAACATGGAGTTTCCCTCATGATTGGGACCTATTCAAGCTAATGGGAATAGGATC
TGGCGGGTTTGGTCCAGTTTTTGAAAGCGGGTTTATTGAGATCCTTCGCTTGGTCATAAAC
GGATATGAAGAAAATCAGCGGATGTGCTCTGAAGGAATCTCAGAACTTCCACGTCGAATAG
CCACTCAAGTGGTTAACGGTGTGTCTGTAAGCCAGCGTATACGCCATGTTCAAGTCAGGG
CGATTGAGAAGGAAAAGACAAAAATAAAGATAAGGCTTAAGAGCGGGATATCTGAACTTTA
TGATAAGGTGGTGGTTACATCTGGACTCGCAAATATCCAACTCAGGCATTGTCTGACATGC
GATACCACCATTTTTCGTGCACCAGTGAACCAAGCGGTTGATAACAGCCATATGACAGGCT
CGTCAAAACTCTTCCTGCTGACTGAACGAAAATTTTGGTTAGACCATATCCTCCCGTCCTGT



GTCCTCATGGACGGGATCGCAAAAGCAGTGTACTGCCTGGACTATGAGCCGCAGGATCCG
AATGGTAAAGGTCTGGTGCTCATCAGTTATACATGGGAGGACGACTCCCACAAGCTGTTGG
CGGTTCCCGACAAAAAAGAGCGATTCTGTCTGCTGCGGGACGCAATTTCGAGATCTTTCCC
GGAGTTTGCCCAGCATCTAGTTCCCGCCTGCGCTGATTACGACCAAAATGTTGTTCAACAT
GATTGGCTTACAGACGAGAATGCCGGGGGAGCTTTCAAACTCAACCGGCGTGGCGAGGAT
TTTTATTCTGAAGAACTTTTCTTTCAAGCGCTGGACATGACTAATGATACCGGAGTTTACTT
GGCGGGTTGCAGTTGTTCCTTCACCGGTGGATGGGTGGAGGGCGCTATTCAGACCGCGT
GTAACGCCGTCTGTGCAATTATCCACAATTGTGGAGGTATTTTGGCAAAGGACAATCCTCT
CGAACACTCTTGGAAGAGATATAACTACCGCAGTC 
 
780 bp sequence containing the 3’ regulatory region of the octopine synthase (ocs3’) gene from 
Agrobacterium tumefaciens component of GenBank: CP033030.1: 
CTGCTTTAATGAGATATGCGAGACGCCTATGATCGCATGATATTTGCTTTCAATTCTGTTGT
GCACGTTGTAAAAAACCTGAGCATGTGTAGCTCAGATCCTTACCGCCGGTTTCGGTTCATT
CTAATGAATATATCACCCGTTACTATCGTATTTTTATGAATAATATTCTCCGTTCAATTTACTG
ATTGTACCCTACTACTTATATGTACAATATTAAAATGAAAACAATATATTGTGCTGAATAGGT
TTATAGCGACATCTATGATAGAGCGCCACAATAACAAACAATTGCGTTTTATTATTACAAATC
CAATTTTAAAAAAAGCGGCAGAACCGGTCAAACCTAAAAGACTGATTACATAAATCTTATTC
AAATTTCAAAAGTGCCCCAGGGGCTAGTATCTACGACACACCGAGCGGCGAACTAATAAC
GCTCACTGAAGGGAACTCCGGTTCCCCGCCGGCGCGCATGGGTGAGATTCCTTGAAGTTG
AGTATTGGCCGTCCGCTCTACCGAAAGTTACGGGCACCATTCAACCCGGTCCAGCACGGC
GGCCGGGTAACCGACTTGCTGCCCCGAGAATTATGCAGCATTTTTTTGGTGTATGTGGGC
CCCAAATGAAGTGCAGGTCAAACCTTGACAGTGACGACAAATCGTTGGGCGGGTCCAGGG
CGAATTTTGCGACAACATGTCGAGGCTCAGCAGGACCTGCAGGCATGCAAGCTAGCTTAC
TAGTGATGCATATTCTATAGTGTCACCTAAATCTGCGGCCGCTGA 
 
291 bp reverse complimentary sequence of the 3’ regulatory sequence of the nopaline synthase 
(nos 3’) gene from Agrobacterium tumefaciens component of GenBank: AE007871.2: 
GCGGCCGCCCGGGGATCGATCCCCGATCTAGTAACATAGATGACACCGCGCGCGATAATT
TATCCTAGTTTGCGCGCTATATTTTGTTTTCTATCGCGTATTAAATGTATAATTGCGGGACTC
TAATCATAAAAACCCATCTCATAAATAACGTCATGCATTACATGTTAATTATTACATGCTTAA
CGTAATTCAACAGAAATTATATGATAATCTATCGCAAGACCGGCAACAGGATTCAATCTTAA
GAAACTTTATTGCCAAATGTTTGAACGATCGGGAATTGGATCC 
 

1812 bp reverse complimentary sequence of the coding region of the -glucouronidase (uidA or 
GUS) gene from E. coli GenBank: S69414.1: 
TCATTGTTTGCCTCCCTGCTGCGGTTTTTCACCGAAGTTCATGCCAGTCCAGCGTTTTTGCA
GCAGAAAAGCCGCCGACTTCGGTTTGCGGTCGCGAGTGAAGATCCCTTTCTTGTTACCGC
CAACGCGCAATATGCCTTGCGAGGTCGCAAAATCGGCGAAATTCCATACCTGTTCACCGAC
GACGGCGCTGACGCGATCAAAGACGCGGTGATACATATCCAGCCATGCACACTGATACTC
TTCACTCCACATGTCGGTGTACATTGAGTGCAGCCCGGCTAACGTATCCACGCCGTATTCG
GTGATGATAATCGGCTGATGCAGTTTCTCCTGCCAGGCCAGAAGTTCTTTTTCCAGTACCT
TCTCTGCCGTTTCCAAATCGCCGCTTTGGACATACCATCCGTAATAACGGTTCAGGCACAG
CACATCAAAGAGATCGCTGATGGTATCGGTGTGAGCGTCGCAGAACATTACATTGACGCA
GGTGATCGGACGCGTCGGGTCGAGTTTACGCGTTGCTTCCGCCAGTGGCGCGAAATATTC
CCGTGCACCTTGCGGACGGGTATCCGGTTCGTTGGCAATACTCCACATCACCACGCTTGG
GTGGTTTTTGTCACGCGCTATCAGCTCTTTAATCGCCTGTAAGTGCGCTTGCTGAGTTTCC
CCGTTGACTGCCTCTTCGCTGTACAGTTCTTTCGGCTTGTTGCCCGCTTCGAAACCAATGC
CTAAAGAGAGGTTAAAGCCGACAGCAGCAGTTTCATCAATCACCACGATGCCATGTTCATC
TGCCCAGTCGAGCATCTCTTCAGCGTAAGGGTAATGCGAGGTACGGTAGGAGTTGGCCCC
AATCCAGTCCATTAATGCGTGGTCGTGCACCATCAGCACGTTATCGAATCCTTTGCCACGC



AAGTCCGCATCTTCATGACGACCAAAGCCAGTAAAGTAGAACGGTTTGTGGTTAATCAGGA
ACTGTTCGCCCTTCACTGCCACTGACCGGATGCCGACGCGAAGCGGGTAGATATCACACT
CTGTCTGGCTTTTGGCTGTGACGCACAGTTCATAGAGATAACCTTCACCCGGTTGCCAGAG
GTGCGGATTCACCACTTGCAAAGTCCCGCTAGTGCCTTGTCCAGTTGCAACCACCTGTTGA
TCCGCATCACGCAGTTCAACGCTGACATCACCATTGGCCACCACCTGCCAGTCAACAGAC
GCGTGGTTACAGTCTTGCGCGACATGCGTCACCACGGTGATATCGTCCACCCAGGTGTTC
GGCGTGGTGTAGAGCATTACGCTGCGATGGATTCCGGCATAGTTAAAGAAATCATGGAAG
TAAGACTGCTTTTTCTTGCCGTTTTCGTCGGTAATCACCATTCCCGGCGGGATAGTCTGCC
AGTTCAGTTCGTTGTTCACACAAACGGTGATACGTACACTTTTCCCGGCAATAACATACGG
CGTGACATCGGCTTCAAATGGCGTATAGCCGCCCTGATGCTCCATCACTTCCTGATTATTG
ACCCACACTTTGCCGTAATGAGTGACCGCATCGAAACGCAGCACGATACGCTGGCCTGCC
CAACCTTTCGGTATAAAGACTTCGCGCTGATACCAGACGTTGCCCGCATAATTACGAATAT
CTGCATCGGCGAACTGATCGTTAAAACTGCCTGGCACAGCAATTGCCCGGCTTTCTTGTAA
CGCGCTTTCCCACCAACGCTGATCAATTCCACAGTTTTCGCGATCCAGACTGAATGCCCAC
AGGCCGTCGAGTTTTTTGATTTCACGGGTTGGGGTTTCTACAGGACGTGCCAT 
 
930 bp reverse complimentary sequence of the potato 5’ regulatory sequence for the ubiquitin 3 
(ubi3 5’) gene from Solanum tuberosum component of GenBank: CP055241.1; 
CCCGGGGATCCTTCGCCTGGAGGAGAGAAATCAGTGGCGCTGCGGCTTTTAGGGTTTCTT
TGTTGATGGAATGAGAGTGTAAGCTCTGCCAGTGCCACTTTATTAGGGTTTTACAAGCCCT
TTTCTTCGTAATTGGGCCTGACATTTTGTGCCACTTGGGCCTTTAGAGATGAAAATGTATAT
TGGGCTTAAGTTGACTTGAAGGATAAATTAGTTTAGGATATTACGTTTTTTATGAGAATTGGT
GTGTCGGATACATGTATATGATGCATTCAAATATATGTATTCTAGATACATTTAAGTTTAGAT
ACAATCTAAAATGTGTCTTTAATTACAGGACTGTAACTAAAATACTTAATGTAAGAAGAATAT
TACTCCTTTAATAGCTTTTGAGTATATCTAGTCTAACATCTTTTAAAAAAGTCTAATTTCTTTC
ATTTATTTTTCGAGCAATAGCAAAGTGCATAATTATTTTTTTCTTCTAGAAATTCAGATTTGTT
TCTCTAAATTTTGAGATTCTTTTCTCAATTTTGTATGTCTAGAGAACAATGTGTATTTTTCACT
CTAGTTGGTTGTTGCTTTGTTGAATGTTCTGATAAAAGTATATTGTTATTTCTGAAGTAGATA
TAAACCTTCATTTGGAAATTATACATAAATCAAAATCGTTAATTATCTAGATCAAGATATATG
CCCTTTTCCTAATGTATTTGATACATGCACCTAATTTCACTAGATGTATCTTTTCTATTTTTTA
AATTATGAATAGTTAATTTTTTCCATATGTGTATTTGATACATACTTCATGACTTTAAAAAATT
AATTATATACCAGATATATGTATTTAAAATTTGTTATGTATTTAAAGTATGTATATGATTATTC
GATATTAATCTCTTCGATGAAATTTAAATCGATAAGTATGTGCTTTGG 
 
301 bp sequence containing the right border (RB) sequence from Agrobacterium tumefaciens 
component of GenBank: CP033030.1: 
TTAATTAATCTAGAATTTAAATGGATCCGCGGCCGCCCTGCAGGAAGCTTGGCACTGGCCG
TCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGC
ACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCA
ACAGTTGCGCAGCCTGAATGGCGAATGAGACCTCAATTGCGAGCTTTCTAATTTCAAACTA
TTCGGGCCTAACTTTTGGTGTGATGATGCTGACTGGCAGGATATATACCGTTGTAATT 
 
B. If genetic material is not inserted into the genome: N/A 
 
 
5. Description of new trait  
 
Intended trait: Resistance to crown gall formation by natural strains of Agrobacterium 
tumefaciens. 
 



Intended phenotype: No gall/tumor, inhibition of the formation of crown galls or tumors at the 
site of infection. 
 
Description of the MOA: The inserted T-DNA contains four transgenes two that are expressed in 
the rootstock to create double stranded RNA corresponding to the common and highly 
conserved Agrobacterium genes ipt and iaaM responsible for tumor formation (Escobar et al., 
2001; 2002; 2003). Typically, when wild-type walnut plants are infected with Agrobacterium, 
these genes are transferred from the pathogen into the infected cells (Escobar and Dandekar 
2003a). Their expression in the host results in uncontrolled cell proliferation and the formation of 
Crown Gall Tumors and disease. When these two transgenes are expressed in plants the self-
complimentary mRNA forms a dsRNA that serves as a trigger to induce post transcriptional 
gene silencing mediated by siRNA (created from the dsRNA) that targets the degradation of ipt 
and iaaM mRNA in a sequence specific manner (Escobar and Dandekar 2003b). In this 
particular case since dsRNA are made for the iaaM and ipt coding sequences any incoming T-
DNA that expresses these two genes that results in the synthesis of mRNA is targeted for 
degradation via a host induced RNAi-mediated gene silencing that provides resistance to the 
formation of crown gall tumors as has been previously described (Escobar et al 2001, 2003 and 
Escobar and Dandekar 2003b). The T-DNA contains a third transgene sequence encoding the 
aminoglycoside phospho hydrolase 3 (APH (3’) II) coding region that confers resistance to the 
antibiotic kanamycin, a phenotype that was used to select for transformed embryos as 
described by McGranahan et al., 1988. The encoded APH (3’) II enzyme when expressed 
inactivates the antibiotic kanamycin so it is no longer able to inhibit the growth of walnut 
embryos in culture (McGranahan et al., 1988). The coding region for the fourth transgene 

encodes a -glucouronidase (uidA or GUS) enzyme present near the right border of the T-DNA 
and is used as a visual screenable marker gene to improve the efficiency of walnut embryo 
transformation as described by McGranahan et al., 1990. Transformed cells and embryos that 

express the GUS gene make the -glucouronidase enzyme that can cleave a variety of 
glucuronide substrates, in particular X-Gluc (5-bromo-4-chloro-3 indolyl glucuronide) that 
release an indigo blue color histochemical stain in the tissues that is the phenotype used to 
screen transformed embryos (McGranahan et al., 1990). Both genes are required and used in 
combination for the transformation and selection of transgenic walnut plants (McGranahan et 
al., 1990). 
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