
SUPPLEMENTAL INFORMATION  

 

Generation of Large-scale HTF transgenic Lines 

We first constructed six Gateway-based primary T-vectors that contain Basta 

(pBNE, pBNV, pBCE, pBCV) or Hygromycin (pHNE and pHNV) selection markers, 

respectively (Supplemental Vector Maps and Sequences; pBNE, pBNV, pBCE, pBCV, 

pHNE or pHNV is assigned with a vector ID of 1 to 6 respectively). A total of 3,148 

rice (Oryza sativa subsp. Japonica) TFs, representing 2404 loci and 80 TF families, 

were identified from the PlantTFDB (http://planttfdb.cbi.pku.edu.cn/) and PlnTFDB 

(plntfdb.bio.uni-potsdam.de) databases (Jin et al., 2014; Perez-Rodriguez et al., 2010). 

ORFs of 1685 (representing 1610 loci) of those TF genes were cloned into the 

pDONR vector (pDONR/zeo, Invitrogen) by BP reaction (Supplemental Table 1), 

which were inserted into the pBCV or pBCE vector that contain VP64 or EAR4 fused 

to the C-terminal of TF (CV or CE), respectively, or into the pBNV, pHNV, pBNE or 

pHNE vector that contain VP64 or EAR4 at the N-terminal of TF (NV or NE). We 

obtained 2980 HTF Ti plasmid constructs (Supplemental Table 2), which were 

transformed into rice accession Kitaake individually by Agrobacteria-mediated 

transformation method, resulting in a total of 57,751 independent transgenic events 

(Supplemental Table 3). We systematically investigated five phenotypes, including 

heading date, maturation date, plant height, tiller number and yield in comparison to 

the wild-type parents. Individual lines of this work can be requested by scientist for 

research purpose. For general public availability, we are working to obtain permission 

from MOA and CAAS, and then resolve the logistical issues of propagation, sorting, 

and distribution. 
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Supplemental Figure 1. The number of HTFs in EAR4 or VP64 configuration 

showing indicated phenotypic alterations. 

 

  



Supplemental Vector Maps and Sequences 

 

 

 

> vector 1 pBNE 

aagcttgatccccaacatggtggagcacgacactctcgtctactccaagaatatcaaagatacagtctcagaagaccagagggctattgaga

cttttcaacaaagggtaatatcgggaaacctcctcggattccattgcccagctatctgtcacttcatcgaaaggacagtagaaaaggaagat

ggcttctacaaatgccatcattgcgataaaggaaaggctatcgttcaagatgcctctaccgacagtggtcccaaagatggacccccacccac

gaggaacatcgtggaaaaagaagacgttccaaccacgtcttcaaagcaagtggattgatgtgatatctagatccccaacatggtggagcac

gacactctcgtctactccaagaatatcaaagatacagtctcagaagaccagagggctattgagacttttcaacaaagggtaatatcgggaaa

cctcctcggattccattgcccagctatctgtcacttcatcgaaaggacagtagaaaaggaagatggcttctacaaatgccatcattgcgataa

aggaaaggctatcgttcaagatgcctctaccgacagtggtcccaaagatggacccccacccacgaggaacatcgtggaaaaagaagacgt

tccaaccacgtcttcaaagcaagtggattgatgtgatatctagatccccaacatggtggagcacgacactctcgtctactccaagaatatcaa

agatacagtctcagaagaccagagggctattgagacttttcaacaaagggtaatatcgggaaacctcctcggattccattgcccagctatctg

tcacttcatcgaaaggacagtagaaaaggaagatggcttctacaaatgccatcattgcgataaaggaaaggctatcgttcaagatgcctcta

ccgacagtggtcccaaagatggacccccacccacgaggaacatcgtggaaaaagaagacgttccaaccacgtcttcaaagcaagtggatt

gatgtgatatctagatccccaacatggtggagcacgacactctcgtctactccaagaatatcaaagatacagtctcagaagaccagagggct

attgagacttttcaacaaagggtaatatcgggaaacctcctcggattccattgcccagctatctgtcacttcatcgaaaggacagtagaaaag

gaagatggcttctacaaatgccatcattgcgataaaggaaaggctatcgttcaagatgcctctaccgacagtggtcccaaagatggaccccc

acccggatccactagtcatggagtcaaagattcaaatagaggacctaacagaactcgccgtaaagactggcgaacagttcatacagagtct

cttacgactcaatgacaagaagaaaatcttcgtcaacatggtggagcacgacacacttgtctactccaaaaatatcaaagatacagtctcag

aagaccaaagggcaattgagacttttcaacaaagggtaatatccggaaacctcctcggattccattgcccagctatctgtcactttattgtgaa

gatagtggaaaaggaaggtggctcctacaaatgccatcattgcgataaaggaaaggccatcgttgaagatgcctctgccgacagtggtccc

aaagatggacccccacccacgaggagcatcgtggaaaaagaagacgttccaaccacgtcttcaaagcaagtggattgatgtgatatctcca

ctgacgtaagggatgacgcacaatcccactatccttcgcaagacccttcctctatataaggaagttcatttcatttggagagaacacggggga

ctgagctccgccaccatggcctctttgctgaagaagaccatgcccttcaggaccaccatcgagggcaccgtgaacggccactacttcaagtg

caccggcaagggcgagggcaaccccctggagggcacccaggagatgaagatcgaggtgatcgagggcggccccctgcccttcgccttcca

catcctgtccacctcctgcatgtacggctccaaggccttcatcaagtacgtgtccggcatccccgactacttcaagcagtccctccccgagggc

ttcacctgggagcgcaccaccacctacgaggacggcggcttcctgaccgcccaccaggacacctccctggacggcgactgcctggtgtaca

aggtgaagatcctgggcaacaacttccccgccgacggccccgtgatgcagaacaaggccggccgctgggagccctccaccgagatcgtgt

acgaggtggacggcgtgctgcgcggccagtccctgatggccctggagtgccccggcggtcgccacctgacctgccacctgcacaccaccta

ccgctccaagaagcccgcctccgccctgaagatgcccggcttccacttcgaggaccaccgcatcgagatcctggaggaggtggagaagggc

Vector 1 pBNE

15310 bp

intron1 of maize ub1 (1010 bp)

35S enhancer (1285 bp)

asRED (706 bp)

RB (26 bp)

5' UTR (83 bp)

attR1 (125 bp)

attR2 (125 bp)

nos terminator (295 bp)

BAR (552 bp)

kan (795 bp)

LB (26 bp)

ccdB (306 bp)

35S terminator (207 bp)

nos terminator (253 bp)

EAR4 (144 bp)

35s promoter (538 bp)

maize ubiquitin promoter (900 bp)

35S promoter (770 bp)



aagtgctacaagcagtacgaggccgccgtgggccgctactgcgacgccgccccctccaagctgggccacaactgaggtgaccagctcgaat

ttccccgatcgttcaaacatttggcaataaagtttcttaagattgaatcctgttgccggtcttgcgatgattatcatataatttctgttgaattacg

ttaagcatgtaataattaacatgtaatgcatgacgttatttatgagatgggtttttatgattagagtcccgcaattatacatttaatacgcgatag

aaaacaaaatatagcgcgcaaactaggataaattatcgcgcgcggtgtcatctatgttactagatcgggaattaaactatcagtgtttgacag

gatatattggcgggtaaacctaagagaaaagagcgtttattagaataacggatatttaaaagggcgtgaaaaggtttatccgttcgtccattt

gtatgtgcatgccaaccacagggttcccctcgggatcaaagtactttgatccaacccctccgctgctatagtgcagtcggcttctgacgttcag

tgcagccgtcttctgaaaacgacatgtcgcacaagtcctaagttacgcgacaggctgccgccctgcccttttcctggcgttttcttgtcgcgtgtt

ttagtcgcataaagtagaatacttgcgactagaaccggagacattacgccatgaacaagagcgccgccgctggcctgctgggctatgcccgc

gtcagcaccgacgaccaggacttgaccaaccaacgggccgaactgcacgcggccggctgcaccaagctgttttccgagaagatcaccggc

accaggcgcgaccgcccggagctggccaggatgcttgaccacctacgccctggcgacgttgtgacagtgaccaggctagaccgcctggccc

gcagcacccgcgacctactggacattgccgagcgcatccaggaggccggcgcgggcctgcgtagcctggcagagccgtgggccgacacca

ccacgccggccggccgcatggtgttgaccgtgttcgccggcattgccgagttcgagcgttccctaatcatcgaccgcacccggagcgggcgc

gaggccgccaaggcccgaggcgtgaagtttggcccccgccctaccctcaccccggcacagatcgcgcacgcccgcgagctgatcgaccag

gaaggccgcaccgtgaaagaggcggctgcactgcttggcgtgcatcgctcgaccctgtaccgcgcacttgagcgcagcgaggaagtgacgc

ccaccgaggccaggcggcgcggtgccttccgtgaggacgcattgaccgaggccgacgccctggcggccgccgagaatgaacgccaagag

gaacaagcatgaaaccgcaccaggacggccaggacgaaccgtttttcattaccgaagagatcgaggcggagatgatcgcggccgggtacg

tgttcgagccgcccgcgcacgtctcaaccgtgcggctgcatgaaatcctggccggtttgtctgatgccaagctggcggcctggccggccagct

tggccgctgaagaaaccgagcgccgccgtctaaaaaggtgatgtgtatttgagtaaaacagcttgcgtcatgcggtcgctgcgtatatgatgc

gatgagtaaataaacaaatacgcaaggggaacgcatgaaggttatcgctgtacttaaccagaaaggcgggtcaggcaagacgaccatcgc

aacccatctagcccgcgccctgcaactcgccggggccgatgttctgttagtcgattccgatccccagggcagtgcccgcgattgggcggccgt

gcgggaagatcaaccgctaaccgttgtcggcatcgaccgcccgacgattgaccgcgacgtgaaggccatcggccggcgcgacttcgtagtg

atcgacggagcgccccaggcggcggacttggctgtgtccgcgatcaaggcagccgacttcgtgctgattccggtgcagccaagcccttacga

catatgggccaccgccgacctggtggagctggttaagcagcgcattgaggtcacggatggaaggctacaagcggcctttgtcgtgtcgcggg

cgatcaaaggcacgcgcatcggcggtgaggttgccgaggcgctggccgggtacgagctgcccattcttgagtcccgtatcacgcagcgcgtg

agctacccaggcactgccgccgccggcacaaccgttcttgaatcagaacccgagggcgacgctgcccgcgaggtccaggcgctggccgctg

aaattaaatcaaaactcatttgagttaatgaggtaaagagaaaatgagcaaaagcacaaacacgctaagtgccggccgtccgagcgcacg

cagcagcaaggctgcaacgttggccagcctggcagacacgccagccatgaagcgggtcaactttcagttgccggcggaggatcacaccaa

gctgaagatgtacgcggtacgccaaggcaagaccattaccgagctgctatctgaatacatcgcgcagctaccagagtaaatgagcaaatga

ataaatgagtagatgaattttagcggctaaaggaggcggcatggaaaatcaagaacaaccaggcaccgacgccgtggaatgccccatgtg

tggaggaacgggcggttggccaggcgtaagcggctgggttgtctgccggccctgcaatggcactggaacccccaagcccgaggaatcggc

gtgacggtcgcaaaccatccggcccggtacaaatcggcgcggcgctgggtgatgacctggtggagaagttgaaggccgcgcaggccgccc

agcggcaacgcatcgaggcagaagcacgccccggtgaatcgtggcaagcggccgctgatcgaatccgcaaagaatcccggcaaccgccg

gcagccggtgcgccgtcgattaggaagccgcccaagggcgacgagcaaccagattttttcgttccgatgctctatgacgtgggcacccgcga

tagtcgcagcatcatggacgtggccgttttccgtctgtcgaagcgtgaccgacgagctggcgaggtgatccgctacgagcttccagacgggc

acgtagaggtttccgcagggccggccggcatggccagtgtgtgggattacgacctggtactgatggcggtttcccatctaaccgaatccatga

accgataccgggaagggaagggagacaagcccggccgcgtgttccgtccacacgttgcggacgtactcaagttctgccggcgagccgatg

gcggaaagcagaaagacgacctggtagaaacctgcattcggttaaacaccacgcacgttgccatgcagcgtacgaagaaggccaagaac

ggccgcctggtgacggtatccgagggtgaagccttgattagccgctacaagatcgtaaagagcgaaaccgggcggccggagtacatcgag

atcgagctagctgattggatgtaccgcgagatcacagaaggcaagaacccggacgtgctgacggttcaccccgattactttttgatcgatccc

ggcatcggccgttttctctaccgcctggcacgccgcgccgcaggcaaggcagaagccagatggttgttcaagacgatctacgaacgcagtgg

cagcgccggagagttcaagaagttctgtttcaccgtgcgcaagctgatcgggtcaaatgacctgccggagtacgatttgaaggaggaggcg

gggcaggctggcccgatcctagtcatgcgctaccgcaacctgatcgagggcgaagcatccgccggttcctaatgtacggagcagatgctag

ggcaaattgccctagcaggggaaaaaggtcgaaaaggtctctttcctgtggatagcacgtacattgggaacccaaagccgtacattgggaa

ccggaacccgtacattgggaacccaaagccgtacattgggaaccggtcacacatgtaagtgactgatataaaagagaaaaaaggcgatttt



tccgcctaaaactctttaaaacttattaaaactcttaaaacccgcctggcctgtgcataactgtctggccagcgcacagccgaagagctgcaa

aaagcgcctacccttcggtcgctgcgctccctacgccccgccgcttcgcgtcggcctatcgcggccgctggccgctcaaaaatggctggccta

cggccaggcaatctaccagggcgcggacaagccgcgccgtcgccactcgaccgccggcgcccacatcaaggcaccctgcctcgcgcgtttc

ggtgatgacggtgaaaacctctgacacatgcagctcccggagacggtcacagcttgtctgtaagcggatgccgggagcagacaagcccgtc

agggcgcgtcagcgggtgttggcgggtgtcggggcgcagccatgacccagtcacgtagcgatagcggagtgtatactggcttaactatgcg

gcatcagagcagattgtactgagagtgcaccatatgcggtgtgaaataccgcacagatgcgtaaggagaaaataccgcatcaggcgctctt

ccgcttcctcgctcactgactcgctgcgctcggtcgttcggctgcggcgagcggtatcagctcactcaaaggcggtaatacggttatccacag

aatcaggggataacgcaggaaagaacatgtgagcaaaaggccagcaaaaggccaggaaccgtaaaaaggccgcgttgctggcgtttttc

cataggctccgcccccctgacgagcatcacaaaaatcgacgctcaagtcagaggtggcgaaacccgacaggactataaagataccaggcg

tttccccctggaagctccctcgtgcgctctcctgttccgaccctgccgcttaccggatacctgtccgcctttctcccttcgggaagcgtggcgctt

tctcatagctcacgctgtaggtatctcagttcggtgtaggtcgttcgctccaagctgggctgtgtgcacgaaccccccgttcagcccgaccgct

gcgccttatccggtaactatcgtcttgagtccaacccggtaagacacgacttatcgccactggcagcagccactggtaacaggattagcaga

gcgaggtatgtaggcggtgctacagagttcttgaagtggtggcctaactacggctacactagaaggacagtatttggtatctgcgctctgctg

aagccagttaccttcggaaaaagagttggtagctcttgatccggcaaacaaaccaccgctggtagcggtggtttttttgtttgcaagcagcag

attacgcgcagaaaaaaaggatctcaagaagatcctttgatcttttctacggggtctgacgctcagtggaacgaaaactcacgttaagggatt

ttggtcatgcattctaggtactaaaacaattcatccagtaaaatataatattttattttctcccaatcaggcttgatccccagtaagtcaaaaaa

tagctcgacatactgttcttccccgatatcctccctgatcgaccggacgcagaaggcaatgtcataccacttgtccgccctgccgcttctcccaa

gatcaataaagccacttactttgccatctttcacaaagatgttgctgtctcccaggtcgccgtgggaaaagacaagttcctcttcgggcttttcc

gtctttaaaaaatcatacagctcgcgcggatctttaaatggagtgtcttcttcccagttttcgcaatccacatcggccagatcgttattcagtaa

gtaatccaattcggctaagcggctgtctaagctattcgtatagggacaatccgatatgtcgatggagtgaaagagcctgatgcactccgcata

cagctcgataatcttttcagggctttgttcatcttcatactcttccgagcaaaggacgccatcggcctcactcatgagcagattgctccagccat

catgccgttcaaagtgcaggacctttggaacaggcagctttccttccagccatagcatcatgtccttttcccgttccacatcataggtggtccctt

tataccggctgtccgtcatttttaaatataggttttcattttctcccaccagcttatataccttagcaggagacattccttccgtatcttttacgcag

cggtatttttcgatcagttttttcaattccggtgatattctcattttagccatttattatttccttcctcttttctacagtatttaaagataccccaaga

agctaattataacaagacgaactccaattcactgttccttgcattctaaaaccttaaataccagaaaacagctttttcaaagttgttttcaaagt

tggcgtataacatagtatcgacggagccgattttgaaaccgcggtgatcacaggcagcaacgctctgtcatcgttacaatcaacatgctaccc

tccgcgagatcatccgtgtttcaaacccggcagcttagttgccgttcttccgaatagcatcggtaacatgagcaaagtctgccgccttacaacg

gctctcccgctgacgccgtcccggactgatgggctgcctgtatcgagtggtgattttgtgccgagctgccggtcggggagctgttggctggctg

gtggcaggatatattgtggtgtaaacaaattgacgcttagacaacttaataacacattgcggacgtttttaatgtactgaattaacgccgaatt

aattcgggggatctggattttagtactggattttggttttaggaattagaaattttattgatagaagtattttacaaatacaaatacatactaag

ggtttcttatatgctcaacacatgagcgaaaccctataggaaccctaattcccttatctgggaactactcacacattattatggagaaactcga

ctcacatctcggtgacgggcaggaccggacggggcggtaccggcaggctgaagtccagctgccagaaacccacgtcatgccagttcccgtg

cttgaagccggccgcccgcagcatgccgcggggggcatatccgagcgcctcgtgcatgcgcacgctcgggtcgttgggcagcccgatgaca

gcgaccacgctcttgaagccctgtgcctccagggacttcagcaggtgggtgtagagcgtggagcccagtcccgtccgctggtggcgggggg

agacgtacacggttgactcggccgtccagtcgtaggcgttgcgtgccttccaggggcccgcgtaggcgatgccggcgacctcgccgtccacc

tcggcgacgagccagggatagcgctcccgcagacggacgaggtcgtccgtccactcctgcggttcctgcggctcggtacggaagttgaccgt

gcttgtctcgatgtagtggttgacgatggtgcagaccgccggcatgtccgcctcggtggcacggcggatgtcggccgggcgtcgttctgggct

catctcgagagagatagatttgtagagagagactggtgatttcagcgtgtcctctccaaatgaaatgaacttccttatatagaggaaggtcttg

cgaaggatagtgggattgtgcgtcatcccttacgtcagtggagatatcacatcaatccacttgctttgaagacgtggttggaacgtcttcttttt

ccacgatgctcctcgtgggtgggggtccatctttgggaccactgtcggcagaggcatcttgaacgatagcctttcctttatcgcaatgatggca

tttgtaggtgccaccttccttttctactgtccttttgatgaagtgacagatagctgggcaatggaatccgaggaggtttcccgatattaccctttg

ttgaaaagtctcaatagccctttggtcttctgagactgtatctttgatattcttggagtagacgagagtgtcgtgctccaccatgttatcacatca

atccacttgctttgaagacgtggttggaacgtcttctttttccacgatgctcctcgtgggtgggggtccatctttgggaccactgtcggcagagg

catcttgaacgatagcctttcctttatcgcaatgatggcatttgtaggtgccaccttccttttctactgtccttttgatgaagtgacagatagctgg



gcaatggaatccgaggaggtttcccgatattaccctttgttgaaaagtctcaatagccctttggtcttctgagactgtatctttgatattcttgga

gtagacgagagtgtcgtgctccaccatgttggcaagctgctctagccaatacgcaaaccgcctctccccgcgcgttggccgattcattaatgc

agctggcacgacaggtttcccgactggaaagcgggcagtgagcgcaacgcaattaatgtgagttagctcactcattaggcaccccaggcttt

acactttatgcttccggctcgtatgttgtgtggaattgtgagcggataacaatttcacacaggaaacagctatgaccatgattacgaattctcat

gtttgacagcttatcatcggatctagtaacatagatgacaccgcgcgcgataatttatcctagtttgcgcgctatattttgttttctatcgcgtatt

aaatgtataattgcgggactctaatcataaaaacccatctcataaataacgtcatgcattacatgttaattattacatgcttaacgtaattcaac

agaaattatatgataatcatcgcaagaccggcaacaggattcaatcttaagaaactttattgccaaatgtttgaacgatcgatccactagtca

cttgtcatcgtcgtccttgtagtccttgtcatcgtcgtccttgtagtcccgcggcaccactttgtacaagaaagctgaacgagaaacgtaaaatg

atataaatatcaatatattaaattagattttgcataaaaaacagactacataatactgtaaaacacaacatatccagtcactatggtcgacct

gcagactggctgtgtataagggagcctgacatttatattccccagaacatcaggttaatggcgtttttgatgtcattttcgcggtggctgagatc

agccacttcttccccgataacggagaccggcacactggccatatcggtggtcatcatgcgccagctttcatccccgatatgcaccaccgggta

aagttcacgggagactttatctgacagcagacgtgcactggccagggggatcaccatccgtcgcccgggcgtgtcaataatatcactctgtac

atccacaaacagacgataacggctctctcttttataggtgtaaaccttaaactgcatttcaccagtccctgttctcgtcagcaaaagagccgtt

catttcaataaaccgggcgacctcagccatcccttcctgattttccgctttccagcgttcggcacgcagacgacgggcttcattctgcatggttg

tgcttaccagaccggagatattgacatcatatatgccttgagcaactgatagctgtcgctgtcaactgtcactgtaatacgctgcttcatagcac

acctctttttgacatacttcgggtatacatatcagtatatattcttataccgcaaaaatcagcgcgcaaatacgcatactgttatctggcttttag

taagccggatccacgcgtttacgccccgccctgccactcatcgcagtactgttgtaattcattaagcattctgccgacatggaagccatcacag

acggcatgatgaacctgaatcgccagcggcatcagcaccttgtcgccttgcgtataatatttgcccatggtgaaaacgggggcgaagaagtt

gtccatattggccacgtttaaatcaaaactggtgaaactcacccagggattggctgagacgaaaaacatattctcaataaaccctttaggga

aataggccaggttttcaccgtaacacgccacatcttgcgaatatatgtgtagaaactgccggaaatcgtcgtggtattcactccagagcgatg

aaaacgtttcagtttgctcatggaaaacggtgtaacaagggtgaacactatcccatatcaccagctcaccgtctttcattgccatacggaattc

cggatgagcattcatcaggcgggcaagaatgtgaataaaggccggataaaacttgtgcttatttttctttacggtctttaaaaaggccgtaat

atccagctgaacggtctggttataggtacattgagcaactgactgaaatgcctcaaaatgttctttacgatgccattgggatatatcaacggtg

gtatatccagtgatttttttctccattttagcttccttagctcctgaaaatctcgacggatcctaactcaaaatccacacattatacgagccggaa

gcataaagtgtaaagcctggggtgcctaatgcggccgccatagtgactggatatgttgtgttttacagtattatgtagtctgttttttatgcaaa

atctaatttaatatattgatatttatatcattttacgtttctcgttcagcttttttgtacaaacttgtgagctcggtaccgctgcactgagcagcgta

atctggaacgtcatatggataggatcctgcatagtccgggacgtcatagggatagttaatagcgaaccccaggcgcaactccagatcaaggt

cgagcgcaaagccgagccgcagttcgaggtccaaatccagtgcgaatcccaggcgaagctccagatcgaggtcaagagcgaaacccaaa

cggagttccaaatccagatcgagcatggtacccggggatcctctagagtcgacctgcagaagtaacaccaaacaacagggtgagcatcgac

aaaagaaacagtaccaagcaaataaatagcgtatgaaggcagggctaaaaaaatccacatatagctgctgcatatgccatcatccaagtat

atcaagatcaaaataattataaaacatacttgtttattataatagataggtactcaaggttagagcatatgaatagatgctgcatatgccatca

tgtatatgcatcagtaaaacccacatcaacatgtatacctatcctagatcgatatttccatccatcttaaactcgtaactatgaagatgtatgac

acacacatacagttccaaaattaataaatacaccaggtagtttgaaacagtattctactccgatctagaacgaatgaacgaccgcccaacca

caccacatcatcacaaccaagcgaacaaaaagcatctctgtatatgcatcagtaaaacccgcatcaacatgtatacctatcctagatcgatat

ttccatccatcatcttcaattcgtaactatgaatatgtatggcacacacatacagatccaaaattaataaatccaccaggtagtttgaaacaga

attctactccgatctagaacgaccgcccaaccagaccacatcatcacaaccaagacaaaaaaaagcatgaaaagatgacccgacaaaca

agtgcacggcatatattgaaataaaggaaaagggcaaaccaaaccctatgcaacgaaacaaaaaaaatcatgaaatcgatcccgtctgcg

gaacggctagagccatcccaggattccccaaagagaaacactggcaagttagcaatcagaacgtgtctgacgtacaggtcgcatccgtgta

cgaacgctagcagcacggatctaacacaaacacggatctaacacaaacatgaacagaagtagaactaccgggccctaaccatggaccgg

aacgccgatctagagaaggtagagagggggggggggggaggacgagcggcgtaccttgaagcggaggtgccgacgggtggatttgggg

gagatctggttgtgtgtgtgtgcgctccgaacaacacgaggttggggaaagagggtgtggagggggtgtctatttattacggcgggcgagga

agggaaagcgaaggagcggtgggaaaggaatcccccgtagctgccggtgccgtgagaggaggaggaggccgcctgccgtgccggctcac

gtctgccgctccgccacgcaatttctggatgccgacagcggagcaagtccaacggtggagcggaactctcgagaggggtccagaggcagcg

acagagatgccgtgccgtctgcttcgcttggcccgacgcgacgctgctggttcgctggttggtgtccgttagactcgtcgacggcgtttaacag



gctggcattatctactcgaaacaagaaaaatgtttccttagtttttttaatttcttaaagggtatttgtttaatttttagtcactttattttattctatt

ttatatctaaattattaaataaaaaaactaaaatagagttttagttttcttaatttagaggctaaaatagaataaaatagatgtactaaaaaaa

ttagtctataaaaaccattaaccctaaaccctaaatggatgtactaataaaatggatgaagtattatataggtgaagctatttgcaaaaaaaa

aggagaacacatgcacactaaaaagataaaactgtagagtcctgttgtcaaaatactcaattgtcctttagaccatgtctaactgttcatttat

atgattctctaaaacactgatattattgtagtactatagattatattattcgtagagtaaagtttaaatatatgtataaagatagataaactgca

cttcaaacaagtgtgacaaaaaaaatatgtggtaattttttataacttagacatgcaatgctcattatctctagagaggggcacgaccgggtc

acgctgcactgcaggcatgc 

  



 

 

 

 

 

>Vector 2 pBNV 

aagcttgatccccaacatggtggagcacgacactctcgtctactccaagaatatcaaagatacagtctcagaagaccagagggctattgaga

cttttcaacaaagggtaatatcgggaaacctcctcggattccattgcccagctatctgtcacttcatcgaaaggacagtagaaaaggaagat

ggcttctacaaatgccatcattgcgataaaggaaaggctatcgttcaagatgcctctaccgacagtggtcccaaagatggacccccacccac

gaggaacatcgtggaaaaagaagacgttccaaccacgtcttcaaagcaagtggattgatgtgatatctagatccccaacatggtggagcac

gacactctcgtctactccaagaatatcaaagatacagtctcagaagaccagagggctattgagacttttcaacaaagggtaatatcgggaaa

cctcctcggattccattgcccagctatctgtcacttcatcgaaaggacagtagaaaaggaagatggcttctacaaatgccatcattgcgataa

aggaaaggctatcgttcaagatgcctctaccgacagtggtcccaaagatggacccccacccacgaggaacatcgtggaaaaagaagacgt

tccaaccacgtcttcaaagcaagtggattgatgtgatatctagatccccaacatggtggagcacgacactctcgtctactccaagaatatcaa

agatacagtctcagaagaccagagggctattgagacttttcaacaaagggtaatatcgggaaacctcctcggattccattgcccagctatctg

tcacttcatcgaaaggacagtagaaaaggaagatggcttctacaaatgccatcattgcgataaaggaaaggctatcgttcaagatgcctcta

ccgacagtggtcccaaagatggacccccacccacgaggaacatcgtggaaaaagaagacgttccaaccacgtcttcaaagcaagtggatt

gatgtgatatctagatccccaacatggtggagcacgacactctcgtctactccaagaatatcaaagatacagtctcagaagaccagagggct

attgagacttttcaacaaagggtaatatcgggaaacctcctcggattccattgcccagctatctgtcacttcatcgaaaggacagtagaaaag

gaagatggcttctacaaatgccatcattgcgataaaggaaaggctatcgttcaagatgcctctaccgacagtggtcccaaagatggaccccc

acccggatccactagtcatggagtcaaagattcaaatagaggacctaacagaactcgccgtaaagactggcgaacagttcatacagagtct

cttacgactcaatgacaagaagaaaatcttcgtcaacatggtggagcacgacacacttgtctactccaaaaatatcaaagatacagtctcag

aagaccaaagggcaattgagacttttcaacaaagggtaatatccggaaacctcctcggattccattgcccagctatctgtcactttattgtgaa

gatagtggaaaaggaaggtggctcctacaaatgccatcattgcgataaaggaaaggccatcgttgaagatgcctctgccgacagtggtccc

aaagatggacccccacccacgaggagcatcgtggaaaaagaagacgttccaaccacgtcttcaaagcaagtggattgatgtgatatctcca

ctgacgtaagggatgacgcacaatcccactatccttcgcaagacccttcctctatataaggaagttcatttcatttggagagaacacggggga

ctgagctccgccaccatggcctctttgctgaagaagaccatgcccttcaggaccaccatcgagggcaccgtgaacggccactacttcaagtg

caccggcaagggcgagggcaaccccctggagggcacccaggagatgaagatcgaggtgatcgagggcggccccctgcccttcgccttcca

catcctgtccacctcctgcatgtacggctccaaggccttcatcaagtacgtgtccggcatccccgactacttcaagcagtccctccccgagggc

ttcacctgggagcgcaccaccacctacgaggacggcggcttcctgaccgcccaccaggacacctccctggacggcgactgcctggtgtaca

aggtgaagatcctgggcaacaacttccccgccgacggccccgtgatgcagaacaaggccggccgctgggagccctccaccgagatcgtgt

acgaggtggacggcgtgctgcgcggccagtccctgatggccctggagtgccccggcggtcgccacctgacctgccacctgcacaccaccta

Vector 2 pBNV

15316 bp

intron1 of maize ub1 (1010 bp)

35S enhancer (1285 bp)

AsRed (706 bp)

Bar (552 bp)

attR1 (125 bp)

attR2 (125 bp)

5'UTR (83 bp)

nos terminator (295 bp)

LB (26 bp)

RB (26 bp)

KAN (795 bp)

ccdB (306 bp)

VP64 (150 bp)

nos terminator (253 bp)

35S terminator (207 bp)

maize ubiquiting promoter (900 bp)

35S promoter (770 bp)

35S promoter (538 bp)



ccgctccaagaagcccgcctccgccctgaagatgcccggcttccacttcgaggaccaccgcatcgagatcctggaggaggtggagaagggc

aagtgctacaagcagtacgaggccgccgtgggccgctactgcgacgccgccccctccaagctgggccacaactgaggtgaccagctcgaat

ttccccgatcgttcaaacatttggcaataaagtttcttaagattgaatcctgttgccggtcttgcgatgattatcatataatttctgttgaattacg

ttaagcatgtaataattaacatgtaatgcatgacgttatttatgagatgggtttttatgattagagtcccgcaattatacatttaatacgcgatag

aaaacaaaatatagcgcgcaaactaggataaattatcgcgcgcggtgtcatctatgttactagatcgggaattaaactatcagtgtttgacag

gatatattggcgggtaaacctaagagaaaagagcgtttattagaataacggatatttaaaagggcgtgaaaaggtttatccgttcgtccattt

gtatgtgcatgccaaccacagggttcccctcgggatcaaagtactttgatccaacccctccgctgctatagtgcagtcggcttctgacgttcag

tgcagccgtcttctgaaaacgacatgtcgcacaagtcctaagttacgcgacaggctgccgccctgcccttttcctggcgttttcttgtcgcgtgtt

ttagtcgcataaagtagaatacttgcgactagaaccggagacattacgccatgaacaagagcgccgccgctggcctgctgggctatgcccgc

gtcagcaccgacgaccaggacttgaccaaccaacgggccgaactgcacgcggccggctgcaccaagctgttttccgagaagatcaccggc

accaggcgcgaccgcccggagctggccaggatgcttgaccacctacgccctggcgacgttgtgacagtgaccaggctagaccgcctggccc

gcagcacccgcgacctactggacattgccgagcgcatccaggaggccggcgcgggcctgcgtagcctggcagagccgtgggccgacacca

ccacgccggccggccgcatggtgttgaccgtgttcgccggcattgccgagttcgagcgttccctaatcatcgaccgcacccggagcgggcgc

gaggccgccaaggcccgaggcgtgaagtttggcccccgccctaccctcaccccggcacagatcgcgcacgcccgcgagctgatcgaccag

gaaggccgcaccgtgaaagaggcggctgcactgcttggcgtgcatcgctcgaccctgtaccgcgcacttgagcgcagcgaggaagtgacgc

ccaccgaggccaggcggcgcggtgccttccgtgaggacgcattgaccgaggccgacgccctggcggccgccgagaatgaacgccaagag

gaacaagcatgaaaccgcaccaggacggccaggacgaaccgtttttcattaccgaagagatcgaggcggagatgatcgcggccgggtacg

tgttcgagccgcccgcgcacgtctcaaccgtgcggctgcatgaaatcctggccggtttgtctgatgccaagctggcggcctggccggccagct

tggccgctgaagaaaccgagcgccgccgtctaaaaaggtgatgtgtatttgagtaaaacagcttgcgtcatgcggtcgctgcgtatatgatgc

gatgagtaaataaacaaatacgcaaggggaacgcatgaaggttatcgctgtacttaaccagaaaggcgggtcaggcaagacgaccatcgc

aacccatctagcccgcgccctgcaactcgccggggccgatgttctgttagtcgattccgatccccagggcagtgcccgcgattgggcggccgt

gcgggaagatcaaccgctaaccgttgtcggcatcgaccgcccgacgattgaccgcgacgtgaaggccatcggccggcgcgacttcgtagtg

atcgacggagcgccccaggcggcggacttggctgtgtccgcgatcaaggcagccgacttcgtgctgattccggtgcagccaagcccttacga

catatgggccaccgccgacctggtggagctggttaagcagcgcattgaggtcacggatggaaggctacaagcggcctttgtcgtgtcgcggg

cgatcaaaggcacgcgcatcggcggtgaggttgccgaggcgctggccgggtacgagctgcccattcttgagtcccgtatcacgcagcgcgtg

agctacccaggcactgccgccgccggcacaaccgttcttgaatcagaacccgagggcgacgctgcccgcgaggtccaggcgctggccgctg

aaattaaatcaaaactcatttgagttaatgaggtaaagagaaaatgagcaaaagcacaaacacgctaagtgccggccgtccgagcgcacg

cagcagcaaggctgcaacgttggccagcctggcagacacgccagccatgaagcgggtcaactttcagttgccggcggaggatcacaccaa

gctgaagatgtacgcggtacgccaaggcaagaccattaccgagctgctatctgaatacatcgcgcagctaccagagtaaatgagcaaatga

ataaatgagtagatgaattttagcggctaaaggaggcggcatggaaaatcaagaacaaccaggcaccgacgccgtggaatgccccatgtg

tggaggaacgggcggttggccaggcgtaagcggctgggttgtctgccggccctgcaatggcactggaacccccaagcccgaggaatcggc

gtgacggtcgcaaaccatccggcccggtacaaatcggcgcggcgctgggtgatgacctggtggagaagttgaaggccgcgcaggccgccc

agcggcaacgcatcgaggcagaagcacgccccggtgaatcgtggcaagcggccgctgatcgaatccgcaaagaatcccggcaaccgccg

gcagccggtgcgccgtcgattaggaagccgcccaagggcgacgagcaaccagattttttcgttccgatgctctatgacgtgggcacccgcga

tagtcgcagcatcatggacgtggccgttttccgtctgtcgaagcgtgaccgacgagctggcgaggtgatccgctacgagcttccagacgggc

acgtagaggtttccgcagggccggccggcatggccagtgtgtgggattacgacctggtactgatggcggtttcccatctaaccgaatccatga

accgataccgggaagggaagggagacaagcccggccgcgtgttccgtccacacgttgcggacgtactcaagttctgccggcgagccgatg

gcggaaagcagaaagacgacctggtagaaacctgcattcggttaaacaccacgcacgttgccatgcagcgtacgaagaaggccaagaac

ggccgcctggtgacggtatccgagggtgaagccttgattagccgctacaagatcgtaaagagcgaaaccgggcggccggagtacatcgag

atcgagctagctgattggatgtaccgcgagatcacagaaggcaagaacccggacgtgctgacggttcaccccgattactttttgatcgatccc

ggcatcggccgttttctctaccgcctggcacgccgcgccgcaggcaaggcagaagccagatggttgttcaagacgatctacgaacgcagtgg

cagcgccggagagttcaagaagttctgtttcaccgtgcgcaagctgatcgggtcaaatgacctgccggagtacgatttgaaggaggaggcg

gggcaggctggcccgatcctagtcatgcgctaccgcaacctgatcgagggcgaagcatccgccggttcctaatgtacggagcagatgctag

ggcaaattgccctagcaggggaaaaaggtcgaaaaggtctctttcctgtggatagcacgtacattgggaacccaaagccgtacattgggaa



ccggaacccgtacattgggaacccaaagccgtacattgggaaccggtcacacatgtaagtgactgatataaaagagaaaaaaggcgatttt

tccgcctaaaactctttaaaacttattaaaactcttaaaacccgcctggcctgtgcataactgtctggccagcgcacagccgaagagctgcaa

aaagcgcctacccttcggtcgctgcgctccctacgccccgccgcttcgcgtcggcctatcgcggccgctggccgctcaaaaatggctggccta

cggccaggcaatctaccagggcgcggacaagccgcgccgtcgccactcgaccgccggcgcccacatcaaggcaccctgcctcgcgcgtttc

ggtgatgacggtgaaaacctctgacacatgcagctcccggagacggtcacagcttgtctgtaagcggatgccgggagcagacaagcccgtc

agggcgcgtcagcgggtgttggcgggtgtcggggcgcagccatgacccagtcacgtagcgatagcggagtgtatactggcttaactatgcg

gcatcagagcagattgtactgagagtgcaccatatgcggtgtgaaataccgcacagatgcgtaaggagaaaataccgcatcaggcgctctt

ccgcttcctcgctcactgactcgctgcgctcggtcgttcggctgcggcgagcggtatcagctcactcaaaggcggtaatacggttatccacag

aatcaggggataacgcaggaaagaacatgtgagcaaaaggccagcaaaaggccaggaaccgtaaaaaggccgcgttgctggcgtttttc

cataggctccgcccccctgacgagcatcacaaaaatcgacgctcaagtcagaggtggcgaaacccgacaggactataaagataccaggcg

tttccccctggaagctccctcgtgcgctctcctgttccgaccctgccgcttaccggatacctgtccgcctttctcccttcgggaagcgtggcgctt

tctcatagctcacgctgtaggtatctcagttcggtgtaggtcgttcgctccaagctgggctgtgtgcacgaaccccccgttcagcccgaccgct

gcgccttatccggtaactatcgtcttgagtccaacccggtaagacacgacttatcgccactggcagcagccactggtaacaggattagcaga

gcgaggtatgtaggcggtgctacagagttcttgaagtggtggcctaactacggctacactagaaggacagtatttggtatctgcgctctgctg

aagccagttaccttcggaaaaagagttggtagctcttgatccggcaaacaaaccaccgctggtagcggtggtttttttgtttgcaagcagcag

attacgcgcagaaaaaaaggatctcaagaagatcctttgatcttttctacggggtctgacgctcagtggaacgaaaactcacgttaagggatt

ttggtcatgcattctaggtactaaaacaattcatccagtaaaatataatattttattttctcccaatcaggcttgatccccagtaagtcaaaaaa

tagctcgacatactgttcttccccgatatcctccctgatcgaccggacgcagaaggcaatgtcataccacttgtccgccctgccgcttctcccaa

gatcaataaagccacttactttgccatctttcacaaagatgttgctgtctcccaggtcgccgtgggaaaagacaagttcctcttcgggcttttcc

gtctttaaaaaatcatacagctcgcgcggatctttaaatggagtgtcttcttcccagttttcgcaatccacatcggccagatcgttattcagtaa

gtaatccaattcggctaagcggctgtctaagctattcgtatagggacaatccgatatgtcgatggagtgaaagagcctgatgcactccgcata

cagctcgataatcttttcagggctttgttcatcttcatactcttccgagcaaaggacgccatcggcctcactcatgagcagattgctccagccat

catgccgttcaaagtgcaggacctttggaacaggcagctttccttccagccatagcatcatgtccttttcccgttccacatcataggtggtccctt

tataccggctgtccgtcatttttaaatataggttttcattttctcccaccagcttatataccttagcaggagacattccttccgtatcttttacgcag

cggtatttttcgatcagttttttcaattccggtgatattctcattttagccatttattatttccttcctcttttctacagtatttaaagataccccaaga

agctaattataacaagacgaactccaattcactgttccttgcattctaaaaccttaaataccagaaaacagctttttcaaagttgttttcaaagt

tggcgtataacatagtatcgacggagccgattttgaaaccgcggtgatcacaggcagcaacgctctgtcatcgttacaatcaacatgctaccc

tccgcgagatcatccgtgtttcaaacccggcagcttagttgccgttcttccgaatagcatcggtaacatgagcaaagtctgccgccttacaacg

gctctcccgctgacgccgtcccggactgatgggctgcctgtatcgagtggtgattttgtgccgagctgccggtcggggagctgttggctggctg

gtggcaggatatattgtggtgtaaacaaattgacgcttagacaacttaataacacattgcggacgtttttaatgtactgaattaacgccgaatt

aattcgggggatctggattttagtactggattttggttttaggaattagaaattttattgatagaagtattttacaaatacaaatacatactaag

ggtttcttatatgctcaacacatgagcgaaaccctataggaaccctaattcccttatctgggaactactcacacattattatggagaaactcga

ctcacatctcggtgacgggcaggaccggacggggcggtaccggcaggctgaagtccagctgccagaaacccacgtcatgccagttcccgtg

cttgaagccggccgcccgcagcatgccgcggggggcatatccgagcgcctcgtgcatgcgcacgctcgggtcgttgggcagcccgatgaca

gcgaccacgctcttgaagccctgtgcctccagggacttcagcaggtgggtgtagagcgtggagcccagtcccgtccgctggtggcgggggg

agacgtacacggttgactcggccgtccagtcgtaggcgttgcgtgccttccaggggcccgcgtaggcgatgccggcgacctcgccgtccacc

tcggcgacgagccagggatagcgctcccgcagacggacgaggtcgtccgtccactcctgcggttcctgcggctcggtacggaagttgaccgt

gcttgtctcgatgtagtggttgacgatggtgcagaccgccggcatgtccgcctcggtggcacggcggatgtcggccgggcgtcgttctgggct

catctcgagagagatagatttgtagagagagactggtgatttcagcgtgtcctctccaaatgaaatgaacttccttatatagaggaaggtcttg

cgaaggatagtgggattgtgcgtcatcccttacgtcagtggagatatcacatcaatccacttgctttgaagacgtggttggaacgtcttcttttt

ccacgatgctcctcgtgggtgggggtccatctttgggaccactgtcggcagaggcatcttgaacgatagcctttcctttatcgcaatgatggca

tttgtaggtgccaccttccttttctactgtccttttgatgaagtgacagatagctgggcaatggaatccgaggaggtttcccgatattaccctttg

ttgaaaagtctcaatagccctttggtcttctgagactgtatctttgatattcttggagtagacgagagtgtcgtgctccaccatgttatcacatca

atccacttgctttgaagacgtggttggaacgtcttctttttccacgatgctcctcgtgggtgggggtccatctttgggaccactgtcggcagagg



catcttgaacgatagcctttcctttatcgcaatgatggcatttgtaggtgccaccttccttttctactgtccttttgatgaagtgacagatagctgg

gcaatggaatccgaggaggtttcccgatattaccctttgttgaaaagtctcaatagccctttggtcttctgagactgtatctttgatattcttgga

gtagacgagagtgtcgtgctccaccatgttggcaagctgctctagccaatacgcaaaccgcctctccccgcgcgttggccgattcattaatgc

agctggcacgacaggtttcccgactggaaagcgggcagtgagcgcaacgcaattaatgtgagttagctcactcattaggcaccccaggcttt

acactttatgcttccggctcgtatgttgtgtggaattgtgagcggataacaatttcacacaggaaacagctatgaccatgattacgaattctcat

gtttgacagcttatcatcggatctagtaacatagatgacaccgcgcgcgataatttatcctagtttgcgcgctatattttgttttctatcgcgtatt

aaatgtataattgcgggactctaatcataaaaacccatctcataaataacgtcatgcattacatgttaattattacatgcttaacgtaattcaac

agaaattatatgataatcatcgcaagaccggcaacaggattcaatcttaagaaactttattgccaaatgtttgaacgatcgatccactagtca

cttgtcatcgtcgtccttgtagtccttgtcatcgtcgtccttgtagtcccgcggcaccactttgtacaagaaagctgaacgagaaacgtaaaatg

atataaatatcaatatattaaattagattttgcataaaaaacagactacataatactgtaaaacacaacatatccagtcactatggtcgacct

gcagactggctgtgtataagggagcctgacatttatattccccagaacatcaggttaatggcgtttttgatgtcattttcgcggtggctgagatc

agccacttcttccccgataacggagaccggcacactggccatatcggtggtcatcatgcgccagctttcatccccgatatgcaccaccgggta

aagttcacgggagactttatctgacagcagacgtgcactggccagggggatcaccatccgtcgcccgggcgtgtcaataatatcactctgtac

atccacaaacagacgataacggctctctcttttataggtgtaaaccttaaactgcatttcaccagtccctgttctcgtcagcaaaagagccgtt

catttcaataaaccgggcgacctcagccatcccttcctgattttccgctttccagcgttcggcacgcagacgacgggcttcattctgcatggttg

tgcttaccagaccggagatattgacatcatatatgccttgagcaactgatagctgtcgctgtcaactgtcactgtaatacgctgcttcatagcac

acctctttttgacatacttcgggtatacatatcagtatatattcttataccgcaaaaatcagcgcgcaaatacgcatactgttatctggcttttag

taagccggatccacgcgtttacgccccgccctgccactcatcgcagtactgttgtaattcattaagcattctgccgacatggaagccatcacag

acggcatgatgaacctgaatcgccagcggcatcagcaccttgtcgccttgcgtataatatttgcccatggtgaaaacgggggcgaagaagtt

gtccatattggccacgtttaaatcaaaactggtgaaactcacccagggattggctgagacgaaaaacatattctcaataaaccctttaggga

aataggccaggttttcaccgtaacacgccacatcttgcgaatatatgtgtagaaactgccggaaatcgtcgtggtattcactccagagcgatg

aaaacgtttcagtttgctcatggaaaacggtgtaacaagggtgaacactatcccatatcaccagctcaccgtctttcattgccatacggaattc

cggatgagcattcatcaggcgggcaagaatgtgaataaaggccggataaaacttgtgcttatttttctttacggtctttaaaaaggccgtaat

atccagctgaacggtctggttataggtacattgagcaactgactgaaatgcctcaaaatgttctttacgatgccattgggatatatcaacggtg

gtatatccagtgatttttttctccattttagcttccttagctcctgaaaatctcgacggatcctaactcaaaatccacacattatacgagccggaa

gcataaagtgtaaagcctggggtgcctaatgcggccgccatagtgactggatatgttgtgttttacagtattatgtagtctgttttttatgcaaa

atctaatttaatatattgatatttatatcattttacgtttctcgttcagcttttttgtacaaacttgtgagctcggtaccgctgcactgagcagcgta

atctggaacgtcatatggataggatcctgcatagtccgggacgtcatagggatagttaattaacatatcgagatcgaaatcgtccagagcatc

ggagccgagcatgtccagatcaaagtcatccaatgcgtcgcttcccaacatatccaggtcaaagtcatcgagggcatcagaacccagcatgt

cgagatcgaaatcgtccagcgcgtccatggtacccggggatcctctagagtcgacctgcagaagtaacaccaaacaacagggtgagcatcg

acaaaagaaacagtaccaagcaaataaatagcgtatgaaggcagggctaaaaaaatccacatatagctgctgcatatgccatcatccaag

tatatcaagatcaaaataattataaaacatacttgtttattataatagataggtactcaaggttagagcatatgaatagatgctgcatatgcca

tcatgtatatgcatcagtaaaacccacatcaacatgtatacctatcctagatcgatatttccatccatcttaaactcgtaactatgaagatgtat

gacacacacatacagttccaaaattaataaatacaccaggtagtttgaaacagtattctactccgatctagaacgaatgaacgaccgcccaa

ccacaccacatcatcacaaccaagcgaacaaaaagcatctctgtatatgcatcagtaaaacccgcatcaacatgtatacctatcctagatcg

atatttccatccatcatcttcaattcgtaactatgaatatgtatggcacacacatacagatccaaaattaataaatccaccaggtagtttgaaa

cagaattctactccgatctagaacgaccgcccaaccagaccacatcatcacaaccaagacaaaaaaaagcatgaaaagatgacccgacaa

acaagtgcacggcatatattgaaataaaggaaaagggcaaaccaaaccctatgcaacgaaacaaaaaaaatcatgaaatcgatcccgtct

gcggaacggctagagccatcccaggattccccaaagagaaacactggcaagttagcaatcagaacgtgtctgacgtacaggtcgcatccgt

gtacgaacgctagcagcacggatctaacacaaacacggatctaacacaaacatgaacagaagtagaactaccgggccctaaccatggacc

ggaacgccgatctagagaaggtagagagggggggggggggaggacgagcggcgtaccttgaagcggaggtgccgacgggtggatttgg

gggagatctggttgtgtgtgtgtgcgctccgaacaacacgaggttggggaaagagggtgtggagggggtgtctatttattacggcgggcgag

gaagggaaagcgaaggagcggtgggaaaggaatcccccgtagctgccggtgccgtgagaggaggaggaggccgcctgccgtgccggctc

acgtctgccgctccgccacgcaatttctggatgccgacagcggagcaagtccaacggtggagcggaactctcgagaggggtccagaggca



gcgacagagatgccgtgccgtctgcttcgcttggcccgacgcgacgctgctggttcgctggttggtgtccgttagactcgtcgacggcgtttaa

caggctggcattatctactcgaaacaagaaaaatgtttccttagtttttttaatttcttaaagggtatttgtttaatttttagtcactttattttattct

attttatatctaaattattaaataaaaaaactaaaatagagttttagttttcttaatttagaggctaaaatagaataaaatagatgtactaaaa

aaattagtctataaaaaccattaaccctaaaccctaaatggatgtactaataaaatggatgaagtattatataggtgaagctatttgcaaaaa

aaaaggagaacacatgcacactaaaaagataaaactgtagagtcctgttgtcaaaatactcaattgtcctttagaccatgtctaactgttcat

ttatatgattctctaaaacactgatattattgtagtactatagattatattattcgtagagtaaagtttaaatatatgtataaagatagataaact

gcacttcaaacaagtgtgacaaaaaaaatatgtggtaattttttataacttagacatgcaatgctcattatctctagagaggggcacgaccgg

gtcacgctgcactgcaggcatgc 

  



 

 

 

 

>Vector 3 pBCE 

aagcttgatccccaacatggtggagcacgacactctcgtctactccaagaatatcaaagatacagtctcagaagaccagagggctattgaga

cttttcaacaaagggtaatatcgggaaacctcctcggattccattgcccagctatctgtcacttcatcgaaaggacagtagaaaaggaagat

ggcttctacaaatgccatcattgcgataaaggaaaggctatcgttcaagatgcctctaccgacagtggtcccaaagatggacccccacccac

gaggaacatcgtggaaaaagaagacgttccaaccacgtcttcaaagcaagtggattgatgtgatatctagatccccaacatggtggagcac

gacactctcgtctactccaagaatatcaaagatacagtctcagaagaccagagggctattgagacttttcaacaaagggtaatatcgggaaa

cctcctcggattccattgcccagctatctgtcacttcatcgaaaggacagtagaaaaggaagatggcttctacaaatgccatcattgcgataa

aggaaaggctatcgttcaagatgcctctaccgacagtggtcccaaagatggacccccacccacgaggaacatcgtggaaaaagaagacgt

tccaaccacgtcttcaaagcaagtggattgatgtgatatctagatccccaacatggtggagcacgacactctcgtctactccaagaatatcaa

agatacagtctcagaagaccagagggctattgagacttttcaacaaagggtaatatcgggaaacctcctcggattccattgcccagctatctg

tcacttcatcgaaaggacagtagaaaaggaagatggcttctacaaatgccatcattgcgataaaggaaaggctatcgttcaagatgcctcta

ccgacagtggtcccaaagatggacccccacccacgaggaacatcgtggaaaaagaagacgttccaaccacgtcttcaaagcaagtggatt

gatgtgatatctagatccccaacatggtggagcacgacactctcgtctactccaagaatatcaaagatacagtctcagaagaccagagggct

attgagacttttcaacaaagggtaatatcgggaaacctcctcggattccattgcccagctatctgtcacttcatcgaaaggacagtagaaaag

gaagatggcttctacaaatgccatcattgcgataaaggaaaggctatcgttcaagatgcctctaccgacagtggtcccaaagatggaccccc

acccggatccactagtcatggagtcaaagattcaaatagaggacctaacagaactcgccgtaaagactggcgaacagttcatacagagtct

cttacgactcaatgacaagaagaaaatcttcgtcaacatggtggagcacgacacacttgtctactccaaaaatatcaaagatacagtctcag

aagaccaaagggcaattgagacttttcaacaaagggtaatatccggaaacctcctcggattccattgcccagctatctgtcactttattgtgaa

gatagtggaaaaggaaggtggctcctacaaatgccatcattgcgataaaggaaaggccatcgttgaagatgcctctgccgacagtggtccc

aaagatggacccccacccacgaggagcatcgtggaaaaagaagacgttccaaccacgtcttcaaagcaagtggattgatgtgatatctcca

ctgacgtaagggatgacgcacaatcccactatccttcgcaagacccttcctctatataaggaagttcatttcatttggagagaacacggggga

ctgagctccgccaccatggcctctttgctgaagaagaccatgcccttcaggaccaccatcgagggcaccgtgaacggccactacttcaagtg

caccggcaagggcgagggcaaccccctggagggcacccaggagatgaagatcgaggtgatcgagggcggccccctgcccttcgccttcca

catcctgtccacctcctgcatgtacggctccaaggccttcatcaagtacgtgtccggcatccccgactacttcaagcagtccctccccgagggc

ttcacctgggagcgcaccaccacctacgaggacggcggcttcctgaccgcccaccaggacacctccctggacggcgactgcctggtgtaca

aggtgaagatcctgggcaacaacttccccgccgacggccccgtgatgcagaacaaggccggccgctgggagccctccaccgagatcgtgt

acgaggtggacggcgtgctgcgcggccagtccctgatggccctggagtgccccggcggtcgccacctgacctgccacctgcacaccaccta

ccgctccaagaagcccgcctccgccctgaagatgcccggcttccacttcgaggaccaccgcatcgagatcctggaggaggtggagaagggc

Vector 3 pBCE

15247 bp

maize ubi intron (1010 bp)

attR2 (125 bp)

attR1 (125 bp)

5 UTR (83 bp)

nos terminator (295 bp)

35S enhancer (1285 bp)

asRED (706 bp)

RB (26 bp)

bar (552 bp)

LB (26 bp)

Kan (795 bp)

ccdB (306 bp)

35S terminator (207 bp)

nos terminator (253 bp)

EAR4 (144 bp)

ubi promoter (900 bp)

35S promoter (538 bp)

35s promoter (770 bp)



aagtgctacaagcagtacgaggccgccgtgggccgctactgcgacgccgccccctccaagctgggccacaactgaggtgaccagctcgaat

ttccccgatcgttcaaacatttggcaataaagtttcttaagattgaatcctgttgccggtcttgcgatgattatcatataatttctgttgaattacg

ttaagcatgtaataattaacatgtaatgcatgacgttatttatgagatgggtttttatgattagagtcccgcaattatacatttaatacgcgatag

aaaacaaaatatagcgcgcaaactaggataaattatcgcgcgcggtgtcatctatgttactagatcgggaattaaactatcagtgtttgacag

gatatattggcgggtaaacctaagagaaaagagcgtttattagaataacggatatttaaaagggcgtgaaaaggtttatccgttcgtccattt

gtatgtgcatgccaaccacagggttcccctcgggatcaaagtactttgatccaacccctccgctgctatagtgcagtcggcttctgacgttcag

tgcagccgtcttctgaaaacgacatgtcgcacaagtcctaagttacgcgacaggctgccgccctgcccttttcctggcgttttcttgtcgcgtgtt

ttagtcgcataaagtagaatacttgcgactagaaccggagacattacgccatgaacaagagcgccgccgctggcctgctgggctatgcccgc

gtcagcaccgacgaccaggacttgaccaaccaacgggccgaactgcacgcggccggctgcaccaagctgttttccgagaagatcaccggc

accaggcgcgaccgcccggagctggccaggatgcttgaccacctacgccctggcgacgttgtgacagtgaccaggctagaccgcctggccc

gcagcacccgcgacctactggacattgccgagcgcatccaggaggccggcgcgggcctgcgtagcctggcagagccgtgggccgacacca

ccacgccggccggccgcatggtgttgaccgtgttcgccggcattgccgagttcgagcgttccctaatcatcgaccgcacccggagcgggcgc

gaggccgccaaggcccgaggcgtgaagtttggcccccgccctaccctcaccccggcacagatcgcgcacgcccgcgagctgatcgaccag

gaaggccgcaccgtgaaagaggcggctgcactgcttggcgtgcatcgctcgaccctgtaccgcgcacttgagcgcagcgaggaagtgacgc

ccaccgaggccaggcggcgcggtgccttccgtgaggacgcattgaccgaggccgacgccctggcggccgccgagaatgaacgccaagag

gaacaagcatgaaaccgcaccaggacggccaggacgaaccgtttttcattaccgaagagatcgaggcggagatgatcgcggccgggtacg

tgttcgagccgcccgcgcacgtctcaaccgtgcggctgcatgaaatcctggccggtttgtctgatgccaagctggcggcctggccggccagct

tggccgctgaagaaaccgagcgccgccgtctaaaaaggtgatgtgtatttgagtaaaacagcttgcgtcatgcggtcgctgcgtatatgatgc

gatgagtaaataaacaaatacgcaaggggaacgcatgaaggttatcgctgtacttaaccagaaaggcgggtcaggcaagacgaccatcgc

aacccatctagcccgcgccctgcaactcgccggggccgatgttctgttagtcgattccgatccccagggcagtgcccgcgattgggcggccgt

gcgggaagatcaaccgctaaccgttgtcggcatcgaccgcccgacgattgaccgcgacgtgaaggccatcggccggcgcgacttcgtagtg

atcgacggagcgccccaggcggcggacttggctgtgtccgcgatcaaggcagccgacttcgtgctgattccggtgcagccaagcccttacga

catatgggccaccgccgacctggtggagctggttaagcagcgcattgaggtcacggatggaaggctacaagcggcctttgtcgtgtcgcggg

cgatcaaaggcacgcgcatcggcggtgaggttgccgaggcgctggccgggtacgagctgcccattcttgagtcccgtatcacgcagcgcgtg

agctacccaggcactgccgccgccggcacaaccgttcttgaatcagaacccgagggcgacgctgcccgcgaggtccaggcgctggccgctg

aaattaaatcaaaactcatttgagttaatgaggtaaagagaaaatgagcaaaagcacaaacacgctaagtgccggccgtccgagcgcacg

cagcagcaaggctgcaacgttggccagcctggcagacacgccagccatgaagcgggtcaactttcagttgccggcggaggatcacaccaa

gctgaagatgtacgcggtacgccaaggcaagaccattaccgagctgctatctgaatacatcgcgcagctaccagagtaaatgagcaaatga

ataaatgagtagatgaattttagcggctaaaggaggcggcatggaaaatcaagaacaaccaggcaccgacgccgtggaatgccccatgtg

tggaggaacgggcggttggccaggcgtaagcggctgggttgtctgccggccctgcaatggcactggaacccccaagcccgaggaatcggc

gtgacggtcgcaaaccatccggcccggtacaaatcggcgcggcgctgggtgatgacctggtggagaagttgaaggccgcgcaggccgccc

agcggcaacgcatcgaggcagaagcacgccccggtgaatcgtggcaagcggccgctgatcgaatccgcaaagaatcccggcaaccgccg

gcagccggtgcgccgtcgattaggaagccgcccaagggcgacgagcaaccagattttttcgttccgatgctctatgacgtgggcacccgcga

tagtcgcagcatcatggacgtggccgttttccgtctgtcgaagcgtgaccgacgagctggcgaggtgatccgctacgagcttccagacgggc

acgtagaggtttccgcagggccggccggcatggccagtgtgtgggattacgacctggtactgatggcggtttcccatctaaccgaatccatga

accgataccgggaagggaagggagacaagcccggccgcgtgttccgtccacacgttgcggacgtactcaagttctgccggcgagccgatg

gcggaaagcagaaagacgacctggtagaaacctgcattcggttaaacaccacgcacgttgccatgcagcgtacgaagaaggccaagaac

ggccgcctggtgacggtatccgagggtgaagccttgattagccgctacaagatcgtaaagagcgaaaccgggcggccggagtacatcgag

atcgagctagctgattggatgtaccgcgagatcacagaaggcaagaacccggacgtgctgacggttcaccccgattactttttgatcgatccc

ggcatcggccgttttctctaccgcctggcacgccgcgccgcaggcaaggcagaagccagatggttgttcaagacgatctacgaacgcagtgg

cagcgccggagagttcaagaagttctgtttcaccgtgcgcaagctgatcgggtcaaatgacctgccggagtacgatttgaaggaggaggcg

gggcaggctggcccgatcctagtcatgcgctaccgcaacctgatcgagggcgaagcatccgccggttcctaatgtacggagcagatgctag

ggcaaattgccctagcaggggaaaaaggtcgaaaaggtctctttcctgtggatagcacgtacattgggaacccaaagccgtacattgggaa

ccggaacccgtacattgggaacccaaagccgtacattgggaaccggtcacacatgtaagtgactgatataaaagagaaaaaaggcgatttt



tccgcctaaaactctttaaaacttattaaaactcttaaaacccgcctggcctgtgcataactgtctggccagcgcacagccgaagagctgcaa

aaagcgcctacccttcggtcgctgcgctccctacgccccgccgcttcgcgtcggcctatcgcggccgctggccgctcaaaaatggctggccta

cggccaggcaatctaccagggcgcggacaagccgcgccgtcgccactcgaccgccggcgcccacatcaaggcaccctgcctcgcgcgtttc

ggtgatgacggtgaaaacctctgacacatgcagctcccggagacggtcacagcttgtctgtaagcggatgccgggagcagacaagcccgtc

agggcgcgtcagcgggtgttggcgggtgtcggggcgcagccatgacccagtcacgtagcgatagcggagtgtatactggcttaactatgcg

gcatcagagcagattgtactgagagtgcaccatatgcggtgtgaaataccgcacagatgcgtaaggagaaaataccgcatcaggcgctctt

ccgcttcctcgctcactgactcgctgcgctcggtcgttcggctgcggcgagcggtatcagctcactcaaaggcggtaatacggttatccacag

aatcaggggataacgcaggaaagaacatgtgagcaaaaggccagcaaaaggccaggaaccgtaaaaaggccgcgttgctggcgtttttc

cataggctccgcccccctgacgagcatcacaaaaatcgacgctcaagtcagaggtggcgaaacccgacaggactataaagataccaggcg

tttccccctggaagctccctcgtgcgctctcctgttccgaccctgccgcttaccggatacctgtccgcctttctcccttcgggaagcgtggcgctt

tctcatagctcacgctgtaggtatctcagttcggtgtaggtcgttcgctccaagctgggctgtgtgcacgaaccccccgttcagcccgaccgct

gcgccttatccggtaactatcgtcttgagtccaacccggtaagacacgacttatcgccactggcagcagccactggtaacaggattagcaga

gcgaggtatgtaggcggtgctacagagttcttgaagtggtggcctaactacggctacactagaaggacagtatttggtatctgcgctctgctg

aagccagttaccttcggaaaaagagttggtagctcttgatccggcaaacaaaccaccgctggtagcggtggtttttttgtttgcaagcagcag

attacgcgcagaaaaaaaggatctcaagaagatcctttgatcttttctacggggtctgacgctcagtggaacgaaaactcacgttaagggatt

ttggtcatgcattctaggtactaaaacaattcatccagtaaaatataatattttattttctcccaatcaggcttgatccccagtaagtcaaaaaa

tagctcgacatactgttcttccccgatatcctccctgatcgaccggacgcagaaggcaatgtcataccacttgtccgccctgccgcttctcccaa

gatcaataaagccacttactttgccatctttcacaaagatgttgctgtctcccaggtcgccgtgggaaaagacaagttcctcttcgggcttttcc

gtctttaaaaaatcatacagctcgcgcggatctttaaatggagtgtcttcttcccagttttcgcaatccacatcggccagatcgttattcagtaa

gtaatccaattcggctaagcggctgtctaagctattcgtatagggacaatccgatatgtcgatggagtgaaagagcctgatgcactccgcata

cagctcgataatcttttcagggctttgttcatcttcatactcttccgagcaaaggacgccatcggcctcactcatgagcagattgctccagccat

catgccgttcaaagtgcaggacctttggaacaggcagctttccttccagccatagcatcatgtccttttcccgttccacatcataggtggtccctt

tataccggctgtccgtcatttttaaatataggttttcattttctcccaccagcttatataccttagcaggagacattccttccgtatcttttacgcag

cggtatttttcgatcagttttttcaattccggtgatattctcattttagccatttattatttccttcctcttttctacagtatttaaagataccccaaga

agctaattataacaagacgaactccaattcactgttccttgcattctaaaaccttaaataccagaaaacagctttttcaaagttgttttcaaagt

tggcgtataacatagtatcgacggagccgattttgaaaccgcggtgatcacaggcagcaacgctctgtcatcgttacaatcaacatgctaccc

tccgcgagatcatccgtgtttcaaacccggcagcttagttgccgttcttccgaatagcatcggtaacatgagcaaagtctgccgccttacaacg

gctctcccgctgacgccgtcccggactgatgggctgcctgtatcgagtggtgattttgtgccgagctgccggtcggggagctgttggctggctg

gtggcaggatatattgtggtgtaaacaaattgacgcttagacaacttaataacacattgcggacgtttttaatgtactgaattaacgccgaatt

aattcgggggatctggattttagtactggattttggttttaggaattagaaattttattgatagaagtattttacaaatacaaatacatactaag

ggtttcttatatgctcaacacatgagcgaaaccctataggaaccctaattcccttatctgggaactactcacacattattatggagaaactcga

ctcacatctcggtgacgggcaggaccggacggggcggtaccggcaggctgaagtccagctgccagaaacccacgtcatgccagttcccgtg

cttgaagccggccgcccgcagcatgccgcggggggcatatccgagcgcctcgtgcatgcgcacgctcgggtcgttgggcagcccgatgaca

gcgaccacgctcttgaagccctgtgcctccagggacttcagcaggtgggtgtagagcgtggagcccagtcccgtccgctggtggcgggggg

agacgtacacggttgactcggccgtccagtcgtaggcgttgcgtgccttccaggggcccgcgtaggcgatgccggcgacctcgccgtccacc

tcggcgacgagccagggatagcgctcccgcagacggacgaggtcgtccgtccactcctgcggttcctgcggctcggtacggaagttgaccgt

gcttgtctcgatgtagtggttgacgatggtgcagaccgccggcatgtccgcctcggtggcacggcggatgtcggccgggcgtcgttctgggct

catctcgagagagatagatttgtagagagagactggtgatttcagcgtgtcctctccaaatgaaatgaacttccttatatagaggaaggtcttg

cgaaggatagtgggattgtgcgtcatcccttacgtcagtggagatatcacatcaatccacttgctttgaagacgtggttggaacgtcttcttttt

ccacgatgctcctcgtgggtgggggtccatctttgggaccactgtcggcagaggcatcttgaacgatagcctttcctttatcgcaatgatggca

tttgtaggtgccaccttccttttctactgtccttttgatgaagtgacagatagctgggcaatggaatccgaggaggtttcccgatattaccctttg

ttgaaaagtctcaatagccctttggtcttctgagactgtatctttgatattcttggagtagacgagagtgtcgtgctccaccatgttatcacatca

atccacttgctttgaagacgtggttggaacgtcttctttttccacgatgctcctcgtgggtgggggtccatctttgggaccactgtcggcagagg

catcttgaacgatagcctttcctttatcgcaatgatggcatttgtaggtgccaccttccttttctactgtccttttgatgaagtgacagatagctgg



gcaatggaatccgaggaggtttcccgatattaccctttgttgaaaagtctcaatagccctttggtcttctgagactgtatctttgatattcttgga

gtagacgagagtgtcgtgctccaccatgttggcaagctgctctagccaatacgcaaaccgcctctccccgcgcgttggccgattcattaatgc

agctggcacgacaggtttcccgactggaaagcgggcagtgagcgcaacgcaattaatgtgagttagctcactcattaggcaccccaggcttt

acactttatgcttccggctcgtatgttgtgtggaattgtgagcggataacaatttcacacaggaaacagctatgaccatgattacgaattctcat

gtttgacagcttatcatcggatctagtaacatagatgacaccgcgcgcgataatttatcctagtttgcgcgctatattttgttttctatcgcgtatt

aaatgtataattgcgggactctaatcataaaaacccatctcataaataacgtcatgcattacatgttaattattacatgcttaacgtaattcaac

agaaattatatgataatcatcgcaagaccggcaacaggattcaatcttaagaaactttattgccaaatgtttgaacgatcgatccactagtca

gctgcactgagcggcataatctgggacgtcataggggtaggagccggcgtaatccggcacatcgtaagggtaggcgaagccgagacggag

ctccaggtccaagtccagtgcgaaccccaggcgcaactccaagtcgaggtcgagcgcgaaaccgagcctgagctcaagatccagatccaa

cgcaaatcccaatctcaattccaggtcaagatcaagccgcggcaccactttgtacaagaaagctgaacgagaaacgtaaaatgatataaat

atcaatatattaaattagattttgcataaaaaacagactacataatactgtaaaacacaacatatccagtcactatggtcgacctgcagactg

gctgtgtataagggagcctgacatttatattccccagaacatcaggttaatggcgtttttgatgtcattttcgcggtggctgagatcagccactt

cttccccgataacggagaccggcacactggccatatcggtggtcatcatgcgccagctttcatccccgatatgcaccaccgggtaaagttcac

gggagactttatctgacagcagacgtgcactggccagggggatcaccatccgtcgcccgggcgtgtcaataatatcactctgtacatccaca

aacagacgataacggctctctcttttataggtgtaaaccttaaactgcatttcaccagtccctgttctcgtcagcaaaagagccgttcatttcaa

taaaccgggcgacctcagccatcccttcctgattttccgctttccagcgttcggcacgcagacgacgggcttcattctgcatggttgtgcttacc

agaccggagatattgacatcatatatgccttgagcaactgatagctgtcgctgtcaactgtcactgtaatacgctgcttcatagcacacctcttt

ttgacatacttcgggtatacatatcagtatatattcttataccgcaaaaatcagcgcgcaaatacgcatactgttatctggcttttagtaagccg

gatccacgcgtttacgccccgccctgccactcatcgcagtactgttgtaattcattaagcattctgccgacatggaagccatcacagacggcat

gatgaacctgaatcgccagcggcatcagcaccttgtcgccttgcgtataatatttgcccatggtgaaaacgggggcgaagaagttgtccatat

tggccacgtttaaatcaaaactggtgaaactcacccagggattggctgagacgaaaaacatattctcaataaaccctttagggaaataggcc

aggttttcaccgtaacacgccacatcttgcgaatatatgtgtagaaactgccggaaatcgtcgtggtattcactccagagcgatgaaaacgttt

cagtttgctcatggaaaacggtgtaacaagggtgaacactatcccatatcaccagctcaccgtctttcattgccatacggaattccggatgag

cattcatcaggcgggcaagaatgtgaataaaggccggataaaacttgtgcttatttttctttacggtctttaaaaaggccgtaatatccagctg

aacggtctggttataggtacattgagcaactgactgaaatgcctcaaaatgttctttacgatgccattgggatatatcaacggtggtatatcca

gtgatttttttctccattttagcttccttagctcctgaaaatctcgacggatcctaactcaaaatccacacattatacgagccggaagcataaag

tgtaaagcctggggtgcctaatgcggccgccatagtgactggatatgttgtgttttacagtattatgtagtctgttttttatgcaaaatctaattta

atatattgatatttatatcattttacgtttctcgttcagcttttttgtacaaacttgtgagctcggtacccggggatcctctagagtcgacctgcag

aagtaacaccaaacaacagggtgagcatcgacaaaagaaacagtaccaagcaaataaatagcgtatgaaggcagggctaaaaaaatcc

acatatagctgctgcatatgccatcatccaagtatatcaagatcaaaataattataaaacatacttgtttattataatagataggtactcaagg

ttagagcatatgaatagatgctgcatatgccatcatgtatatgcatcagtaaaacccacatcaacatgtatacctatcctagatcgatatttcca

tccatcttaaactcgtaactatgaagatgtatgacacacacatacagttccaaaattaataaatacaccaggtagtttgaaacagtattctact

ccgatctagaacgaatgaacgaccgcccaaccacaccacatcatcacaaccaagcgaacaaaaagcatctctgtatatgcatcagtaaaac

ccgcatcaacatgtatacctatcctagatcgatatttccatccatcatcttcaattcgtaactatgaatatgtatggcacacacatacagatcca

aaattaataaatccaccaggtagtttgaaacagaattctactccgatctagaacgaccgcccaaccagaccacatcatcacaaccaagaca

aaaaaaagcatgaaaagatgacccgacaaacaagtgcacggcatatattgaaataaaggaaaagggcaaaccaaaccctatgcaacga

aacaaaaaaaatcatgaaatcgatcccgtctgcggaacggctagagccatcccaggattccccaaagagaaacactggcaagttagcaat

cagaacgtgtctgacgtacaggtcgcatccgtgtacgaacgctagcagcacggatctaacacaaacacggatctaacacaaacatgaacag

aagtagaactaccgggccctaaccatggaccggaacgccgatctagagaaggtagagagggggggggggggaggacgagcggcgtacc

ttgaagcggaggtgccgacgggtggatttgggggagatctggttgtgtgtgtgtgcgctccgaacaacacgaggttggggaaagagggtgt

ggagggggtgtctatttattacggcgggcgaggaagggaaagcgaaggagcggtgggaaaggaatcccccgtagctgccggtgccgtga

gaggaggaggaggccgcctgccgtgccggctcacgtctgccgctccgccacgcaatttctggatgccgacagcggagcaagtccaacggtg

gagcggaactctcgagaggggtccagaggcagcgacagagatgccgtgccgtctgcttcgcttggcccgacgcgacgctgctggttcgctgg

ttggtgtccgttagactcgtcgacggcgtttaacaggctggcattatctactcgaaacaagaaaaatgtttccttagtttttttaatttcttaaag



ggtatttgtttaatttttagtcactttattttattctattttatatctaaattattaaataaaaaaactaaaatagagttttagttttcttaatttagag

gctaaaatagaataaaatagatgtactaaaaaaattagtctataaaaaccattaaccctaaaccctaaatggatgtactaataaaatggatg

aagtattatataggtgaagctatttgcaaaaaaaaaggagaacacatgcacactaaaaagataaaactgtagagtcctgttgtcaaaatac

tcaattgtcctttagaccatgtctaactgttcatttatatgattctctaaaacactgatattattgtagtactatagattatattattcgtagagtaa

agtttaaatatatgtataaagatagataaactgcacttcaaacaagtgtgacaaaaaaaatatgtggtaattttttataacttagacatgcaat

gctcattatctctagagaggggcacgaccgggtcacgctgcactgcaggcatgc 

  



 

 

 

> Vector 4 pBCV 

aagcttgatccccaacatggtggagcacgacactctcgtctactccaagaatatcaaagatacagtctcagaagaccagagggctattgaga

cttttcaacaaagggtaatatcgggaaacctcctcggattccattgcccagctatctgtcacttcatcgaaaggacagtagaaaaggaagat

ggcttctacaaatgccatcattgcgataaaggaaaggctatcgttcaagatgcctctaccgacagtggtcccaaagatggacccccacccac

gaggaacatcgtggaaaaagaagacgttccaaccacgtcttcaaagcaagtggattgatgtgatatctagatccccaacatggtggagcac

gacactctcgtctactccaagaatatcaaagatacagtctcagaagaccagagggctattgagacttttcaacaaagggtaatatcgggaaa

cctcctcggattccattgcccagctatctgtcacttcatcgaaaggacagtagaaaaggaagatggcttctacaaatgccatcattgcgataa

aggaaaggctatcgttcaagatgcctctaccgacagtggtcccaaagatggacccccacccacgaggaacatcgtggaaaaagaagacgt

tccaaccacgtcttcaaagcaagtggattgatgtgatatctagatccccaacatggtggagcacgacactctcgtctactccaagaatatcaa

agatacagtctcagaagaccagagggctattgagacttttcaacaaagggtaatatcgggaaacctcctcggattccattgcccagctatctg

tcacttcatcgaaaggacagtagaaaaggaagatggcttctacaaatgccatcattgcgataaaggaaaggctatcgttcaagatgcctcta

ccgacagtggtcccaaagatggacccccacccacgaggaacatcgtggaaaaagaagacgttccaaccacgtcttcaaagcaagtggatt

gatgtgatatctagatccccaacatggtggagcacgacactctcgtctactccaagaatatcaaagatacagtctcagaagaccagagggct

attgagacttttcaacaaagggtaatatcgggaaacctcctcggattccattgcccagctatctgtcacttcatcgaaaggacagtagaaaag

gaagatggcttctacaaatgccatcattgcgataaaggaaaggctatcgttcaagatgcctctaccgacagtggtcccaaagatggaccccc

acccggatccactagtcatggagtcaaagattcaaatagaggacctaacagaactcgccgtaaagactggcgaacagttcatacagagtct

cttacgactcaatgacaagaagaaaatcttcgtcaacatggtggagcacgacacacttgtctactccaaaaatatcaaagatacagtctcag

aagaccaaagggcaattgagacttttcaacaaagggtaatatccggaaacctcctcggattccattgcccagctatctgtcactttattgtgaa

gatagtggaaaaggaaggtggctcctacaaatgccatcattgcgataaaggaaaggccatcgttgaagatgcctctgccgacagtggtccc

aaagatggacccccacccacgaggagcatcgtggaaaaagaagacgttccaaccacgtcttcaaagcaagtggattgatgtgatatctcca

ctgacgtaagggatgacgcacaatcccactatccttcgcaagacccttcctctatataaggaagttcatttcatttggagagaacacggggga

ctgagctccgccaccatggcctctttgctgaagaagaccatgcccttcaggaccaccatcgagggcaccgtgaacggccactacttcaagtg

caccggcaagggcgagggcaaccccctggagggcacccaggagatgaagatcgaggtgatcgagggcggccccctgcccttcgccttcca

catcctgtccacctcctgcatgtacggctccaaggccttcatcaagtacgtgtccggcatccccgactacttcaagcagtccctccccgagggc

ttcacctgggagcgcaccaccacctacgaggacggcggcttcctgaccgcccaccaggacacctccctggacggcgactgcctggtgtaca

aggtgaagatcctgggcaacaacttccccgccgacggccccgtgatgcagaacaaggccggccgctgggagccctccaccgagatcgtgt

acgaggtggacggcgtgctgcgcggccagtccctgatggccctggagtgccccggcggtcgccacctgacctgccacctgcacaccaccta

ccgctccaagaagcccgcctccgccctgaagatgcccggcttccacttcgaggaccaccgcatcgagatcctggaggaggtggagaagggc

aagtgctacaagcagtacgaggccgccgtgggccgctactgcgacgccgccccctccaagctgggccacaactgaggtgaccagctcgaat

Vector 4 pBCV

15253 bp

maize ubi intron (1010 bp)

attR2 (125 bp)

attR1 (125 bp)

5 UTR (83 bp)

nos terminator (295 bp)

35S enhancer (1285 bp)

asRED (706 bp)

RB (26 bp)

bar (552 bp)

LB (26 bp)

Kan (795 bp)

ccdB (306 bp)

VP64 (150 bp)

nos terminator (253 bp)

35S terminator (207 bp)

ubi promoter (900 bp)

35S promoter (538 bp)

35s promoter (770 bp)



ttccccgatcgttcaaacatttggcaataaagtttcttaagattgaatcctgttgccggtcttgcgatgattatcatataatttctgttgaattacg

ttaagcatgtaataattaacatgtaatgcatgacgttatttatgagatgggtttttatgattagagtcccgcaattatacatttaatacgcgatag

aaaacaaaatatagcgcgcaaactaggataaattatcgcgcgcggtgtcatctatgttactagatcgggaattaaactatcagtgtttgacag

gatatattggcgggtaaacctaagagaaaagagcgtttattagaataacggatatttaaaagggcgtgaaaaggtttatccgttcgtccattt

gtatgtgcatgccaaccacagggttcccctcgggatcaaagtactttgatccaacccctccgctgctatagtgcagtcggcttctgacgttcag

tgcagccgtcttctgaaaacgacatgtcgcacaagtcctaagttacgcgacaggctgccgccctgcccttttcctggcgttttcttgtcgcgtgtt

ttagtcgcataaagtagaatacttgcgactagaaccggagacattacgccatgaacaagagcgccgccgctggcctgctgggctatgcccgc

gtcagcaccgacgaccaggacttgaccaaccaacgggccgaactgcacgcggccggctgcaccaagctgttttccgagaagatcaccggc

accaggcgcgaccgcccggagctggccaggatgcttgaccacctacgccctggcgacgttgtgacagtgaccaggctagaccgcctggccc

gcagcacccgcgacctactggacattgccgagcgcatccaggaggccggcgcgggcctgcgtagcctggcagagccgtgggccgacacca

ccacgccggccggccgcatggtgttgaccgtgttcgccggcattgccgagttcgagcgttccctaatcatcgaccgcacccggagcgggcgc

gaggccgccaaggcccgaggcgtgaagtttggcccccgccctaccctcaccccggcacagatcgcgcacgcccgcgagctgatcgaccag

gaaggccgcaccgtgaaagaggcggctgcactgcttggcgtgcatcgctcgaccctgtaccgcgcacttgagcgcagcgaggaagtgacgc

ccaccgaggccaggcggcgcggtgccttccgtgaggacgcattgaccgaggccgacgccctggcggccgccgagaatgaacgccaagag

gaacaagcatgaaaccgcaccaggacggccaggacgaaccgtttttcattaccgaagagatcgaggcggagatgatcgcggccgggtacg

tgttcgagccgcccgcgcacgtctcaaccgtgcggctgcatgaaatcctggccggtttgtctgatgccaagctggcggcctggccggccagct

tggccgctgaagaaaccgagcgccgccgtctaaaaaggtgatgtgtatttgagtaaaacagcttgcgtcatgcggtcgctgcgtatatgatgc

gatgagtaaataaacaaatacgcaaggggaacgcatgaaggttatcgctgtacttaaccagaaaggcgggtcaggcaagacgaccatcgc

aacccatctagcccgcgccctgcaactcgccggggccgatgttctgttagtcgattccgatccccagggcagtgcccgcgattgggcggccgt

gcgggaagatcaaccgctaaccgttgtcggcatcgaccgcccgacgattgaccgcgacgtgaaggccatcggccggcgcgacttcgtagtg

atcgacggagcgccccaggcggcggacttggctgtgtccgcgatcaaggcagccgacttcgtgctgattccggtgcagccaagcccttacga

catatgggccaccgccgacctggtggagctggttaagcagcgcattgaggtcacggatggaaggctacaagcggcctttgtcgtgtcgcggg

cgatcaaaggcacgcgcatcggcggtgaggttgccgaggcgctggccgggtacgagctgcccattcttgagtcccgtatcacgcagcgcgtg

agctacccaggcactgccgccgccggcacaaccgttcttgaatcagaacccgagggcgacgctgcccgcgaggtccaggcgctggccgctg

aaattaaatcaaaactcatttgagttaatgaggtaaagagaaaatgagcaaaagcacaaacacgctaagtgccggccgtccgagcgcacg

cagcagcaaggctgcaacgttggccagcctggcagacacgccagccatgaagcgggtcaactttcagttgccggcggaggatcacaccaa

gctgaagatgtacgcggtacgccaaggcaagaccattaccgagctgctatctgaatacatcgcgcagctaccagagtaaatgagcaaatga

ataaatgagtagatgaattttagcggctaaaggaggcggcatggaaaatcaagaacaaccaggcaccgacgccgtggaatgccccatgtg

tggaggaacgggcggttggccaggcgtaagcggctgggttgtctgccggccctgcaatggcactggaacccccaagcccgaggaatcggc

gtgacggtcgcaaaccatccggcccggtacaaatcggcgcggcgctgggtgatgacctggtggagaagttgaaggccgcgcaggccgccc

agcggcaacgcatcgaggcagaagcacgccccggtgaatcgtggcaagcggccgctgatcgaatccgcaaagaatcccggcaaccgccg

gcagccggtgcgccgtcgattaggaagccgcccaagggcgacgagcaaccagattttttcgttccgatgctctatgacgtgggcacccgcga

tagtcgcagcatcatggacgtggccgttttccgtctgtcgaagcgtgaccgacgagctggcgaggtgatccgctacgagcttccagacgggc

acgtagaggtttccgcagggccggccggcatggccagtgtgtgggattacgacctggtactgatggcggtttcccatctaaccgaatccatga

accgataccgggaagggaagggagacaagcccggccgcgtgttccgtccacacgttgcggacgtactcaagttctgccggcgagccgatg

gcggaaagcagaaagacgacctggtagaaacctgcattcggttaaacaccacgcacgttgccatgcagcgtacgaagaaggccaagaac

ggccgcctggtgacggtatccgagggtgaagccttgattagccgctacaagatcgtaaagagcgaaaccgggcggccggagtacatcgag

atcgagctagctgattggatgtaccgcgagatcacagaaggcaagaacccggacgtgctgacggttcaccccgattactttttgatcgatccc

ggcatcggccgttttctctaccgcctggcacgccgcgccgcaggcaaggcagaagccagatggttgttcaagacgatctacgaacgcagtgg

cagcgccggagagttcaagaagttctgtttcaccgtgcgcaagctgatcgggtcaaatgacctgccggagtacgatttgaaggaggaggcg

gggcaggctggcccgatcctagtcatgcgctaccgcaacctgatcgagggcgaagcatccgccggttcctaatgtacggagcagatgctag

ggcaaattgccctagcaggggaaaaaggtcgaaaaggtctctttcctgtggatagcacgtacattgggaacccaaagccgtacattgggaa

ccggaacccgtacattgggaacccaaagccgtacattgggaaccggtcacacatgtaagtgactgatataaaagagaaaaaaggcgatttt

tccgcctaaaactctttaaaacttattaaaactcttaaaacccgcctggcctgtgcataactgtctggccagcgcacagccgaagagctgcaa



aaagcgcctacccttcggtcgctgcgctccctacgccccgccgcttcgcgtcggcctatcgcggccgctggccgctcaaaaatggctggccta

cggccaggcaatctaccagggcgcggacaagccgcgccgtcgccactcgaccgccggcgcccacatcaaggcaccctgcctcgcgcgtttc

ggtgatgacggtgaaaacctctgacacatgcagctcccggagacggtcacagcttgtctgtaagcggatgccgggagcagacaagcccgtc

agggcgcgtcagcgggtgttggcgggtgtcggggcgcagccatgacccagtcacgtagcgatagcggagtgtatactggcttaactatgcg

gcatcagagcagattgtactgagagtgcaccatatgcggtgtgaaataccgcacagatgcgtaaggagaaaataccgcatcaggcgctctt

ccgcttcctcgctcactgactcgctgcgctcggtcgttcggctgcggcgagcggtatcagctcactcaaaggcggtaatacggttatccacag

aatcaggggataacgcaggaaagaacatgtgagcaaaaggccagcaaaaggccaggaaccgtaaaaaggccgcgttgctggcgtttttc

cataggctccgcccccctgacgagcatcacaaaaatcgacgctcaagtcagaggtggcgaaacccgacaggactataaagataccaggcg

tttccccctggaagctccctcgtgcgctctcctgttccgaccctgccgcttaccggatacctgtccgcctttctcccttcgggaagcgtggcgctt

tctcatagctcacgctgtaggtatctcagttcggtgtaggtcgttcgctccaagctgggctgtgtgcacgaaccccccgttcagcccgaccgct

gcgccttatccggtaactatcgtcttgagtccaacccggtaagacacgacttatcgccactggcagcagccactggtaacaggattagcaga

gcgaggtatgtaggcggtgctacagagttcttgaagtggtggcctaactacggctacactagaaggacagtatttggtatctgcgctctgctg

aagccagttaccttcggaaaaagagttggtagctcttgatccggcaaacaaaccaccgctggtagcggtggtttttttgtttgcaagcagcag

attacgcgcagaaaaaaaggatctcaagaagatcctttgatcttttctacggggtctgacgctcagtggaacgaaaactcacgttaagggatt

ttggtcatgcattctaggtactaaaacaattcatccagtaaaatataatattttattttctcccaatcaggcttgatccccagtaagtcaaaaaa

tagctcgacatactgttcttccccgatatcctccctgatcgaccggacgcagaaggcaatgtcataccacttgtccgccctgccgcttctcccaa

gatcaataaagccacttactttgccatctttcacaaagatgttgctgtctcccaggtcgccgtgggaaaagacaagttcctcttcgggcttttcc

gtctttaaaaaatcatacagctcgcgcggatctttaaatggagtgtcttcttcccagttttcgcaatccacatcggccagatcgttattcagtaa

gtaatccaattcggctaagcggctgtctaagctattcgtatagggacaatccgatatgtcgatggagtgaaagagcctgatgcactccgcata

cagctcgataatcttttcagggctttgttcatcttcatactcttccgagcaaaggacgccatcggcctcactcatgagcagattgctccagccat

catgccgttcaaagtgcaggacctttggaacaggcagctttccttccagccatagcatcatgtccttttcccgttccacatcataggtggtccctt

tataccggctgtccgtcatttttaaatataggttttcattttctcccaccagcttatataccttagcaggagacattccttccgtatcttttacgcag

cggtatttttcgatcagttttttcaattccggtgatattctcattttagccatttattatttccttcctcttttctacagtatttaaagataccccaaga

agctaattataacaagacgaactccaattcactgttccttgcattctaaaaccttaaataccagaaaacagctttttcaaagttgttttcaaagt

tggcgtataacatagtatcgacggagccgattttgaaaccgcggtgatcacaggcagcaacgctctgtcatcgttacaatcaacatgctaccc

tccgcgagatcatccgtgtttcaaacccggcagcttagttgccgttcttccgaatagcatcggtaacatgagcaaagtctgccgccttacaacg

gctctcccgctgacgccgtcccggactgatgggctgcctgtatcgagtggtgattttgtgccgagctgccggtcggggagctgttggctggctg

gtggcaggatatattgtggtgtaaacaaattgacgcttagacaacttaataacacattgcggacgtttttaatgtactgaattaacgccgaatt

aattcgggggatctggattttagtactggattttggttttaggaattagaaattttattgatagaagtattttacaaatacaaatacatactaag

ggtttcttatatgctcaacacatgagcgaaaccctataggaaccctaattcccttatctgggaactactcacacattattatggagaaactcga

ctcacatctcggtgacgggcaggaccggacggggcggtaccggcaggctgaagtccagctgccagaaacccacgtcatgccagttcccgtg

cttgaagccggccgcccgcagcatgccgcggggggcatatccgagcgcctcgtgcatgcgcacgctcgggtcgttgggcagcccgatgaca

gcgaccacgctcttgaagccctgtgcctccagggacttcagcaggtgggtgtagagcgtggagcccagtcccgtccgctggtggcgggggg

agacgtacacggttgactcggccgtccagtcgtaggcgttgcgtgccttccaggggcccgcgtaggcgatgccggcgacctcgccgtccacc

tcggcgacgagccagggatagcgctcccgcagacggacgaggtcgtccgtccactcctgcggttcctgcggctcggtacggaagttgaccgt

gcttgtctcgatgtagtggttgacgatggtgcagaccgccggcatgtccgcctcggtggcacggcggatgtcggccgggcgtcgttctgggct

catctcgagagagatagatttgtagagagagactggtgatttcagcgtgtcctctccaaatgaaatgaacttccttatatagaggaaggtcttg

cgaaggatagtgggattgtgcgtcatcccttacgtcagtggagatatcacatcaatccacttgctttgaagacgtggttggaacgtcttcttttt

ccacgatgctcctcgtgggtgggggtccatctttgggaccactgtcggcagaggcatcttgaacgatagcctttcctttatcgcaatgatggca

tttgtaggtgccaccttccttttctactgtccttttgatgaagtgacagatagctgggcaatggaatccgaggaggtttcccgatattaccctttg

ttgaaaagtctcaatagccctttggtcttctgagactgtatctttgatattcttggagtagacgagagtgtcgtgctccaccatgttatcacatca

atccacttgctttgaagacgtggttggaacgtcttctttttccacgatgctcctcgtgggtgggggtccatctttgggaccactgtcggcagagg

catcttgaacgatagcctttcctttatcgcaatgatggcatttgtaggtgccaccttccttttctactgtccttttgatgaagtgacagatagctgg

gcaatggaatccgaggaggtttcccgatattaccctttgttgaaaagtctcaatagccctttggtcttctgagactgtatctttgatattcttgga



gtagacgagagtgtcgtgctccaccatgttggcaagctgctctagccaatacgcaaaccgcctctccccgcgcgttggccgattcattaatgc

agctggcacgacaggtttcccgactggaaagcgggcagtgagcgcaacgcaattaatgtgagttagctcactcattaggcaccccaggcttt

acactttatgcttccggctcgtatgttgtgtggaattgtgagcggataacaatttcacacaggaaacagctatgaccatgattacgaattctcat

gtttgacagcttatcatcggatctagtaacatagatgacaccgcgcgcgataatttatcctagtttgcgcgctatattttgttttctatcgcgtatt

aaatgtataattgcgggactctaatcataaaaacccatctcataaataacgtcatgcattacatgttaattattacatgcttaacgtaattcaac

agaaattatatgataatcatcgcaagaccggcaacaggattcaatcttaagaaactttattgccaaatgtttgaacgatcgatccactagtcat

gagcactgggccgcgtagtccgggacgtcataagggtacgacccggcatagtctggcacgtcgtaggggtacagcatgtcgagatcaaaat

catcgagagcatcagatcccaacatgtccaagtcgaagtcgtcgagggcgtcggagcccagcatatcaaggtcgaaatcgtcaagtgcgtc

gctaccgagcatatccagatcgaaatcatcaagcgcatcccgcggcaccactttgtacaagaaagctgaacgagaaacgtaaaatgatata

aatatcaatatattaaattagattttgcataaaaaacagactacataatactgtaaaacacaacatatccagtcactatggtcgacctgcaga

ctggctgtgtataagggagcctgacatttatattccccagaacatcaggttaatggcgtttttgatgtcattttcgcggtggctgagatcagcca

cttcttccccgataacggagaccggcacactggccatatcggtggtcatcatgcgccagctttcatccccgatatgcaccaccgggtaaagttc

acgggagactttatctgacagcagacgtgcactggccagggggatcaccatccgtcgcccgggcgtgtcaataatatcactctgtacatcca

caaacagacgataacggctctctcttttataggtgtaaaccttaaactgcatttcaccagtccctgttctcgtcagcaaaagagccgttcatttc

aataaaccgggcgacctcagccatcccttcctgattttccgctttccagcgttcggcacgcagacgacgggcttcattctgcatggttgtgctta

ccagaccggagatattgacatcatatatgccttgagcaactgatagctgtcgctgtcaactgtcactgtaatacgctgcttcatagcacacctc

tttttgacatacttcgggtatacatatcagtatatattcttataccgcaaaaatcagcgcgcaaatacgcatactgttatctggcttttagtaagc

cggatccacgcgtttacgccccgccctgccactcatcgcagtactgttgtaattcattaagcattctgccgacatggaagccatcacagacggc

atgatgaacctgaatcgccagcggcatcagcaccttgtcgccttgcgtataatatttgcccatggtgaaaacgggggcgaagaagttgtccat

attggccacgtttaaatcaaaactggtgaaactcacccagggattggctgagacgaaaaacatattctcaataaaccctttagggaaatagg

ccaggttttcaccgtaacacgccacatcttgcgaatatatgtgtagaaactgccggaaatcgtcgtggtattcactccagagcgatgaaaacg

tttcagtttgctcatggaaaacggtgtaacaagggtgaacactatcccatatcaccagctcaccgtctttcattgccatacggaattccggatg

agcattcatcaggcgggcaagaatgtgaataaaggccggataaaacttgtgcttatttttctttacggtctttaaaaaggccgtaatatccagc

tgaacggtctggttataggtacattgagcaactgactgaaatgcctcaaaatgttctttacgatgccattgggatatatcaacggtggtatatc

cagtgatttttttctccattttagcttccttagctcctgaaaatctcgacggatcctaactcaaaatccacacattatacgagccggaagcataa

agtgtaaagcctggggtgcctaatgcggccgccatagtgactggatatgttgtgttttacagtattatgtagtctgttttttatgcaaaatctaat

ttaatatattgatatttatatcattttacgtttctcgttcagcttttttgtacaaacttgtgagctcggtacccggggatcctctagagtcgacctgc

agaagtaacaccaaacaacagggtgagcatcgacaaaagaaacagtaccaagcaaataaatagcgtatgaaggcagggctaaaaaaat

ccacatatagctgctgcatatgccatcatccaagtatatcaagatcaaaataattataaaacatacttgtttattataatagataggtactcaa

ggttagagcatatgaatagatgctgcatatgccatcatgtatatgcatcagtaaaacccacatcaacatgtatacctatcctagatcgatatttc

catccatcttaaactcgtaactatgaagatgtatgacacacacatacagttccaaaattaataaatacaccaggtagtttgaaacagtattcta

ctccgatctagaacgaatgaacgaccgcccaaccacaccacatcatcacaaccaagcgaacaaaaagcatctctgtatatgcatcagtaaa

acccgcatcaacatgtatacctatcctagatcgatatttccatccatcatcttcaattcgtaactatgaatatgtatggcacacacatacagatc

caaaattaataaatccaccaggtagtttgaaacagaattctactccgatctagaacgaccgcccaaccagaccacatcatcacaaccaaga

caaaaaaaagcatgaaaagatgacccgacaaacaagtgcacggcatatattgaaataaaggaaaagggcaaaccaaaccctatgcaac

gaaacaaaaaaaatcatgaaatcgatcccgtctgcggaacggctagagccatcccaggattccccaaagagaaacactggcaagttagca

atcagaacgtgtctgacgtacaggtcgcatccgtgtacgaacgctagcagcacggatctaacacaaacacggatctaacacaaacatgaac

agaagtagaactaccgggccctaaccatggaccggaacgccgatctagagaaggtagagagggggggggggggaggacgagcggcgta

ccttgaagcggaggtgccgacgggtggatttgggggagatctggttgtgtgtgtgtgcgctccgaacaacacgaggttggggaaagagggt

gtggagggggtgtctatttattacggcgggcgaggaagggaaagcgaaggagcggtgggaaaggaatcccccgtagctgccggtgccgtg

agaggaggaggaggccgcctgccgtgccggctcacgtctgccgctccgccacgcaatttctggatgccgacagcggagcaagtccaacggt

ggagcggaactctcgagaggggtccagaggcagcgacagagatgccgtgccgtctgcttcgcttggcccgacgcgacgctgctggttcgct

ggttggtgtccgttagactcgtcgacggcgtttaacaggctggcattatctactcgaaacaagaaaaatgtttccttagtttttttaatttcttaa

agggtatttgtttaatttttagtcactttattttattctattttatatctaaattattaaataaaaaaactaaaatagagttttagttttcttaatttag



aggctaaaatagaataaaatagatgtactaaaaaaattagtctataaaaaccattaaccctaaaccctaaatggatgtactaataaaatgg

atgaagtattatataggtgaagctatttgcaaaaaaaaaggagaacacatgcacactaaaaagataaaactgtagagtcctgttgtcaaaa

tactcaattgtcctttagaccatgtctaactgttcatttatatgattctctaaaacactgatattattgtagtactatagattatattattcgtagag

taaagtttaaatatatgtataaagatagataaactgcacttcaaacaagtgtgacaaaaaaaatatgtggtaattttttataacttagacatgc

aatgctcattatctctagagaggggcacgaccgggtcacgctgcactgcaggcatgc 

  



 

 

 

> Vector 5 pHNE 

aagcttgatccccaacatggtggagcacgacactctcgtctactccaagaatatcaaagatacagtctcagaagaccagagggctattgaga

cttttcaacaaagggtaatatcgggaaacctcctcggattccattgcccagctatctgtcacttcatcgaaaggacagtagaaaaggaagat

ggcttctacaaatgccatcattgcgataaaggaaaggctatcgttcaagatgcctctaccgacagtggtcccaaagatggacccccacccac

gaggaacatcgtggaaaaagaagacgttccaaccacgtcttcaaagcaagtggattgatgtgatatctagatccccaacatggtggagcac

gacactctcgtctactccaagaatatcaaagatacagtctcagaagaccagagggctattgagacttttcaacaaagggtaatatcgggaaa

cctcctcggattccattgcccagctatctgtcacttcatcgaaaggacagtagaaaaggaagatggcttctacaaatgccatcattgcgataa

aggaaaggctatcgttcaagatgcctctaccgacagtggtcccaaagatggacccccacccacgaggaacatcgtggaaaaagaagacgt

tccaaccacgtcttcaaagcaagtggattgatgtgatatctagatccccaacatggtggagcacgacactctcgtctactccaagaatatcaa

agatacagtctcagaagaccagagggctattgagacttttcaacaaagggtaatatcgggaaacctcctcggattccattgcccagctatctg

tcacttcatcgaaaggacagtagaaaaggaagatggcttctacaaatgccatcattgcgataaaggaaaggctatcgttcaagatgcctcta

ccgacagtggtcccaaagatggacccccacccacgaggaacatcgtggaaaaagaagacgttccaaccacgtcttcaaagcaagtggatt

gatgtgatatctagatccccaacatggtggagcacgacactctcgtctactccaagaatatcaaagatacagtctcagaagaccagagggct

attgagacttttcaacaaagggtaatatcgggaaacctcctcggattccattgcccagctatctgtcacttcatcgaaaggacagtagaaaag

gaagatggcttctacaaatgccatcattgcgataaaggaaaggctatcgttcaagatgcctctaccgacagtggtcccaaagatggaccccc

acccggatccactagtcatggagtcaaagattcaaatagaggacctaacagaactcgccgtaaagactggcgaacagttcatacagagtct

cttacgactcaatgacaagaagaaaatcttcgtcaacatggtggagcacgacacacttgtctactccaaaaatatcaaagatacagtctcag

aagaccaaagggcaattgagacttttcaacaaagggtaatatccggaaacctcctcggattccattgcccagctatctgtcactttattgtgaa

gatagtggaaaaggaaggtggctcctacaaatgccatcattgcgataaaggaaaggccatcgttgaagatgcctctgccgacagtggtccc

aaagatggacccccacccacgaggagcatcgtggaaaaagaagacgttccaaccacgtcttcaaagcaagtggattgatgtgatatctcca

ctgacgtaagggatgacgcacaatcccactatccttcgcaagacccttcctctatataaggaagttcatttcatttggagagaacacggggga

ctgagctccgccaccatggcctctttgctgaagaagaccatgcccttcaggaccaccatcgagggcaccgtgaacggccactacttcaagtg

caccggcaagggcgagggcaaccccctggagggcacccaggagatgaagatcgaggtgatcgagggcggccccctgcccttcgccttcca

catcctgtccacctcctgcatgtacggctccaaggccttcatcaagtacgtgtccggcatccccgactacttcaagcagtccctccccgagggc

ttcacctgggagcgcaccaccacctacgaggacggcggcttcctgaccgcccaccaggacacctccctggacggcgactgcctggtgtaca

aggtgaagatcctgggcaacaacttccccgccgacggccccgtgatgcagaacaaggccggccgctgggagccctccaccgagatcgtgt

acgaggtggacggcgtgctgcgcggccagtccctgatggccctggagtgccccggcggtcgccacctgacctgccacctgcacaccaccta

ccgctccaagaagcccgcctccgccctgaagatgcccggcttccacttcgaggaccaccgcatcgagatcctggaggaggtggagaagggc

vector 5 pHNE

15846 bp

intron1 of maize ub1 (1010 bp)

35S enhancer (1285 bp)

asRED (706 bp)

RB (26 bp)

5' UTR (83 bp)

attR1 (125 bp)

attR2 (125 bp)

nos terminator (295 bp)

kan (795 bp)

LB (26 bp)

HPT II (1090 bp)

ccdB (306 bp)

35S terminator (207 bp)

nos terminator (253 bp)

EAR4 (144 bp)

35S promoter (538 bp)

maize ubiquiting promoter (900 bp)

35S promoter (770 bp)



aagtgctacaagcagtacgaggccgccgtgggccgctactgcgacgccgccccctccaagctgggccacaactgaggtgaccagctcgaat

ttccccgatcgttcaaacatttggcaataaagtttcttaagattgaatcctgttgccggtcttgcgatgattatcatataatttctgttgaattacg

ttaagcatgtaataattaacatgtaatgcatgacgttatttatgagatgggtttttatgattagagtcccgcaattatacatttaatacgcgatag

aaaacaaaatatagcgcgcaaactaggataaattatcgcgcgcggtgtcatctatgttactagatcgggaattaaactatcagtgtttgacag

gatatattggcgggtaaacctaagagaaaagagcgtttattagaataacggatatttaaaagggcgtgaaaaggtttatccgttcgtccattt

gtatgtgcatgccaaccacagggttcccctcgggatcaaagtactttgatccaacccctccgctgctatagtgcagtcggcttctgacgttcag

tgcagccgtcttctgaaaacgacatgtcgcacaagtcctaagttacgcgacaggctgccgccctgcccttttcctggcgttttcttgtcgcgtgtt

ttagtcgcataaagtagaatacttgcgactagaaccggagacattacgccatgaacaagagcgccgccgctggcctgctgggctatgcccgc

gtcagcaccgacgaccaggacttgaccaaccaacgggccgaactgcacgcggccggctgcaccaagctgttttccgagaagatcaccggc

accaggcgcgaccgcccggagctggccaggatgcttgaccacctacgccctggcgacgttgtgacagtgaccaggctagaccgcctggccc

gcagcacccgcgacctactggacattgccgagcgcatccaggaggccggcgcgggcctgcgtagcctggcagagccgtgggccgacacca

ccacgccggccggccgcatggtgttgaccgtgttcgccggcattgccgagttcgagcgttccctaatcatcgaccgcacccggagcgggcgc

gaggccgccaaggcccgaggcgtgaagtttggcccccgccctaccctcaccccggcacagatcgcgcacgcccgcgagctgatcgaccag

gaaggccgcaccgtgaaagaggcggctgcactgcttggcgtgcatcgctcgaccctgtaccgcgcacttgagcgcagcgaggaagtgacgc

ccaccgaggccaggcggcgcggtgccttccgtgaggacgcattgaccgaggccgacgccctggcggccgccgagaatgaacgccaagag

gaacaagcatgaaaccgcaccaggacggccaggacgaaccgtttttcattaccgaagagatcgaggcggagatgatcgcggccgggtacg

tgttcgagccgcccgcgcacgtctcaaccgtgcggctgcatgaaatcctggccggtttgtctgatgccaagctggcggcctggccggccagct

tggccgctgaagaaaccgagcgccgccgtctaaaaaggtgatgtgtatttgagtaaaacagcttgcgtcatgcggtcgctgcgtatatgatgc

gatgagtaaataaacaaatacgcaaggggaacgcatgaaggttatcgctgtacttaaccagaaaggcgggtcaggcaagacgaccatcgc

aacccatctagcccgcgccctgcaactcgccggggccgatgttctgttagtcgattccgatccccagggcagtgcccgcgattgggcggccgt

gcgggaagatcaaccgctaaccgttgtcggcatcgaccgcccgacgattgaccgcgacgtgaaggccatcggccggcgcgacttcgtagtg

atcgacggagcgccccaggcggcggacttggctgtgtccgcgatcaaggcagccgacttcgtgctgattccggtgcagccaagcccttacga

catatgggccaccgccgacctggtggagctggttaagcagcgcattgaggtcacggatggaaggctacaagcggcctttgtcgtgtcgcggg

cgatcaaaggcacgcgcatcggcggtgaggttgccgaggcgctggccgggtacgagctgcccattcttgagtcccgtatcacgcagcgcgtg

agctacccaggcactgccgccgccggcacaaccgttcttgaatcagaacccgagggcgacgctgcccgcgaggtccaggcgctggccgctg

aaattaaatcaaaactcatttgagttaatgaggtaaagagaaaatgagcaaaagcacaaacacgctaagtgccggccgtccgagcgcacg

cagcagcaaggctgcaacgttggccagcctggcagacacgccagccatgaagcgggtcaactttcagttgccggcggaggatcacaccaa

gctgaagatgtacgcggtacgccaaggcaagaccattaccgagctgctatctgaatacatcgcgcagctaccagagtaaatgagcaaatga

ataaatgagtagatgaattttagcggctaaaggaggcggcatggaaaatcaagaacaaccaggcaccgacgccgtggaatgccccatgtg

tggaggaacgggcggttggccaggcgtaagcggctgggttgtctgccggccctgcaatggcactggaacccccaagcccgaggaatcggc

gtgacggtcgcaaaccatccggcccggtacaaatcggcgcggcgctgggtgatgacctggtggagaagttgaaggccgcgcaggccgccc

agcggcaacgcatcgaggcagaagcacgccccggtgaatcgtggcaagcggccgctgatcgaatccgcaaagaatcccggcaaccgccg

gcagccggtgcgccgtcgattaggaagccgcccaagggcgacgagcaaccagattttttcgttccgatgctctatgacgtgggcacccgcga

tagtcgcagcatcatggacgtggccgttttccgtctgtcgaagcgtgaccgacgagctggcgaggtgatccgctacgagcttccagacgggc

acgtagaggtttccgcagggccggccggcatggccagtgtgtgggattacgacctggtactgatggcggtttcccatctaaccgaatccatga

accgataccgggaagggaagggagacaagcccggccgcgtgttccgtccacacgttgcggacgtactcaagttctgccggcgagccgatg

gcggaaagcagaaagacgacctggtagaaacctgcattcggttaaacaccacgcacgttgccatgcagcgtacgaagaaggccaagaac

ggccgcctggtgacggtatccgagggtgaagccttgattagccgctacaagatcgtaaagagcgaaaccgggcggccggagtacatcgag

atcgagctagctgattggatgtaccgcgagatcacagaaggcaagaacccggacgtgctgacggttcaccccgattactttttgatcgatccc

ggcatcggccgttttctctaccgcctggcacgccgcgccgcaggcaaggcagaagccagatggttgttcaagacgatctacgaacgcagtgg

cagcgccggagagttcaagaagttctgtttcaccgtgcgcaagctgatcgggtcaaatgacctgccggagtacgatttgaaggaggaggcg

gggcaggctggcccgatcctagtcatgcgctaccgcaacctgatcgagggcgaagcatccgccggttcctaatgtacggagcagatgctag

ggcaaattgccctagcaggggaaaaaggtcgaaaaggtctctttcctgtggatagcacgtacattgggaacccaaagccgtacattgggaa

ccggaacccgtacattgggaacccaaagccgtacattgggaaccggtcacacatgtaagtgactgatataaaagagaaaaaaggcgatttt



tccgcctaaaactctttaaaacttattaaaactcttaaaacccgcctggcctgtgcataactgtctggccagcgcacagccgaagagctgcaa

aaagcgcctacccttcggtcgctgcgctccctacgccccgccgcttcgcgtcggcctatcgcggccgctggccgctcaaaaatggctggccta

cggccaggcaatctaccagggcgcggacaagccgcgccgtcgccactcgaccgccggcgcccacatcaaggcaccctgcctcgcgcgtttc

ggtgatgacggtgaaaacctctgacacatgcagctcccggagacggtcacagcttgtctgtaagcggatgccgggagcagacaagcccgtc

agggcgcgtcagcgggtgttggcgggtgtcggggcgcagccatgacccagtcacgtagcgatagcggagtgtatactggcttaactatgcg

gcatcagagcagattgtactgagagtgcaccatatgcggtgtgaaataccgcacagatgcgtaaggagaaaataccgcatcaggcgctctt

ccgcttcctcgctcactgactcgctgcgctcggtcgttcggctgcggcgagcggtatcagctcactcaaaggcggtaatacggttatccacag

aatcaggggataacgcaggaaagaacatgtgagcaaaaggccagcaaaaggccaggaaccgtaaaaaggccgcgttgctggcgtttttc

cataggctccgcccccctgacgagcatcacaaaaatcgacgctcaagtcagaggtggcgaaacccgacaggactataaagataccaggcg

tttccccctggaagctccctcgtgcgctctcctgttccgaccctgccgcttaccggatacctgtccgcctttctcccttcgggaagcgtggcgctt

tctcatagctcacgctgtaggtatctcagttcggtgtaggtcgttcgctccaagctgggctgtgtgcacgaaccccccgttcagcccgaccgct

gcgccttatccggtaactatcgtcttgagtccaacccggtaagacacgacttatcgccactggcagcagccactggtaacaggattagcaga

gcgaggtatgtaggcggtgctacagagttcttgaagtggtggcctaactacggctacactagaaggacagtatttggtatctgcgctctgctg

aagccagttaccttcggaaaaagagttggtagctcttgatccggcaaacaaaccaccgctggtagcggtggtttttttgtttgcaagcagcag

attacgcgcagaaaaaaaggatctcaagaagatcctttgatcttttctacggggtctgacgctcagtggaacgaaaactcacgttaagggatt

ttggtcatgcattctaggtactaaaacaattcatccagtaaaatataatattttattttctcccaatcaggcttgatccccagtaagtcaaaaaa

tagctcgacatactgttcttccccgatatcctccctgatcgaccggacgcagaaggcaatgtcataccacttgtccgccctgccgcttctcccaa

gatcaataaagccacttactttgccatctttcacaaagatgttgctgtctcccaggtcgccgtgggaaaagacaagttcctcttcgggcttttcc

gtctttaaaaaatcatacagctcgcgcggatctttaaatggagtgtcttcttcccagttttcgcaatccacatcggccagatcgttattcagtaa

gtaatccaattcggctaagcggctgtctaagctattcgtatagggacaatccgatatgtcgatggagtgaaagagcctgatgcactccgcata

cagctcgataatcttttcagggctttgttcatcttcatactcttccgagcaaaggacgccatcggcctcactcatgagcagattgctccagccat

catgccgttcaaagtgcaggacctttggaacaggcagctttccttccagccatagcatcatgtccttttcccgttccacatcataggtggtccctt

tataccggctgtccgtcatttttaaatataggttttcattttctcccaccagcttatataccttagcaggagacattccttccgtatcttttacgcag

cggtatttttcgatcagttttttcaattccggtgatattctcattttagccatttattatttccttcctcttttctacagtatttaaagataccccaaga

agctaattataacaagacgaactccaattcactgttccttgcattctaaaaccttaaataccagaaaacagctttttcaaagttgttttcaaagt

tggcgtataacatagtatcgacggagccgattttgaaaccgcggtgatcacaggcagcaacgctctgtcatcgttacaatcaacatgctaccc

tccgcgagatcatccgtgtttcaaacccggcagcttagttgccgttcttccgaatagcatcggtaacatgagcaaagtctgccgccttacaacg

gctctcccgctgacgccgtcccggactgatgggctgcctgtatcgagtggtgattttgtgccgagctgccggtcggggagctgttggctggctg

gtggcaggatatattgtggtgtaaacaaattgacgcttagacaacttaataacacattgcggacgtttttaatgtactgaattaacgccgaatt

aattcgggggatctggattttagtactggattttggttttaggaattagaaattttattgatagaagtattttacaaatacaaatacatactaag

ggtttcttatatgctcaacacatgagcgaaaccctataggaaccctaattcccttatctgggaactactcacacattattatggagaaactcga

gcttgtcgatcgacagatccggtcggcatctactctatttctttgccctcggacgagtgctggggcgtcggtttccactatcggcgagtacttcta

cacagccatcggtccagacggccgcgcttctgcgggcgatttgtgtacgcccgacagtcccggctccggatcggacgattgcgtcgcatcgac

cctgcgcccaagctgcatcatcgaaattgccgtcaaccaagctctgatagagttggtcaagaccaatgcggagcatatacgcccggagtcgt

ggcgatcctgcaagctccggatgcctccgctcgaagtagcgcgtctgctgctccatacaagccaaccacggcctccagaagaagatgttggc

gacctcgtattgggaatccccgaacatcgcctcgctccagtcaatgaccgctgttatgcggccattgtccgtcaggacattgttggagccgaa

atccgcgtgcacgaggtgccggacttcggggcagtcctcggcccaaagcatcagctcatcgagagcctgcgcgacggacgcactgacggtg

tcgtccatcacagtttgccagtgatacacatggggatcagcaatcgcgcatatgaaatcacgccatgtagtgtattgaccgattccttgcggtc

cgaatgggccgaacccgctcgtctggctaagatcggccgcagcgatcgcatccatagcctccgcgaccggttgtagaacagcgggcagttc

ggtttcaggcaggtcttgcaacgtgacaccctgtgcacggcgggagatgcaataggtcaggctctcgctaaactccccaatgtcaagcacttc

cggaatcgggagcgcggccgatgcaaagtgccgataaacataacgatctttgtagaaaccatcggcgcagctatttacccgcaggacatat

ccacgccctcctacatcgaagctgaaagcacgagattcttcgccctccgagagctgcatcaggtcggagacgctgtcgaacttttcgatcaga

aacttctcgacagacgtcgcggtgagttcaggctttttcatatctcattgccccccgggatctgcgaaagctcgagagagatagatttgtagag

agagactggtgatttcagcgtgtcctctccaaatgaaatgaacttccttatatagaggaaggtcttgcgaaggatagtgggattgtgcgtcatc



ccttacgtcagtggagatatcacatcaatccacttgctttgaagacgtggttggaacgtcttctttttccacgatgctcctcgtgggtgggggtc

catctttgggaccactgtcggcagaggcatcttgaacgatagcctttcctttatcgcaatgatggcatttgtaggtgccaccttccttttctactgt

ccttttgatgaagtgacagatagctgggcaatggaatccgaggaggtttcccgatattaccctttgttgaaaagtctcaatagccctttggtctt

ctgagactgtatctttgatattcttggagtagacgagagtgtcgtgctccaccatgttatcacatcaatccacttgctttgaagacgtggttgga

acgtcttctttttccacgatgctcctcgtgggtgggggtccatctttgggaccactgtcggcagaggcatcttgaacgatagcctttcctttatcg

caatgatggcatttgtaggtgccaccttccttttctactgtccttttgatgaagtgacagatagctgggcaatggaatccgaggaggtttcccga

tattaccctttgttgaaaagtctcaatagccctttggtcttctgagactgtatctttgatattcttggagtagacgagagtgtcgtgctccaccatg

ttggcaagctgctctagccaatacgcaaaccgcctctccccgcgcgttggccgattcattaatgcagctggcacgacaggtttcccgactgga

aagcgggcagtgagcgcaacgcaattaatgtgagttagctcactcattaggcaccccaggctttacactttatgcttccggctcgtatgttgtg

tggaattgtgagcggataacaatttcacacaggaaacagctatgaccatgattacgaattctcatgtttgacagcttatcatcggatctagtaa

catagatgacaccgcgcgcgataatttatcctagtttgcgcgctatattttgttttctatcgcgtattaaatgtataattgcgggactctaatcata

aaaacccatctcataaataacgtcatgcattacatgttaattattacatgcttaacgtaattcaacagaaattatatgataatcatcgcaagac

cggcaacaggattcaatcttaagaaactttattgccaaatgtttgaacgatcgatccactagtcacttgtcatcgtcgtccttgtagtccttgtca

tcgtcgtccttgtagtcccgcggcaccactttgtacaagaaagctgaacgagaaacgtaaaatgatataaatatcaatatattaaattagattt

tgcataaaaaacagactacataatactgtaaaacacaacatatccagtcactatggtcgacctgcagactggctgtgtataagggagcctga

catttatattccccagaacatcaggttaatggcgtttttgatgtcattttcgcggtggctgagatcagccacttcttccccgataacggagaccg

gcacactggccatatcggtggtcatcatgcgccagctttcatccccgatatgcaccaccgggtaaagttcacgggagactttatctgacagca

gacgtgcactggccagggggatcaccatccgtcgcccgggcgtgtcaataatatcactctgtacatccacaaacagacgataacggctctct

cttttataggtgtaaaccttaaactgcatttcaccagtccctgttctcgtcagcaaaagagccgttcatttcaataaaccgggcgacctcagcc

atcccttcctgattttccgctttccagcgttcggcacgcagacgacgggcttcattctgcatggttgtgcttaccagaccggagatattgacatc

atatatgccttgagcaactgatagctgtcgctgtcaactgtcactgtaatacgctgcttcatagcacacctctttttgacatacttcgggtataca

tatcagtatatattcttataccgcaaaaatcagcgcgcaaatacgcatactgttatctggcttttagtaagccggatccacgcgtttacgccccg

ccctgccactcatcgcagtactgttgtaattcattaagcattctgccgacatggaagccatcacagacggcatgatgaacctgaatcgccagc

ggcatcagcaccttgtcgccttgcgtataatatttgcccatggtgaaaacgggggcgaagaagttgtccatattggccacgtttaaatcaaaa

ctggtgaaactcacccagggattggctgagacgaaaaacatattctcaataaaccctttagggaaataggccaggttttcaccgtaacacgc

cacatcttgcgaatatatgtgtagaaactgccggaaatcgtcgtggtattcactccagagcgatgaaaacgtttcagtttgctcatggaaaac

ggtgtaacaagggtgaacactatcccatatcaccagctcaccgtctttcattgccatacggaattccggatgagcattcatcaggcgggcaag

aatgtgaataaaggccggataaaacttgtgcttatttttctttacggtctttaaaaaggccgtaatatccagctgaacggtctggttataggtac

attgagcaactgactgaaatgcctcaaaatgttctttacgatgccattgggatatatcaacggtggtatatccagtgatttttttctccattttag

cttccttagctcctgaaaatctcgacggatcctaactcaaaatccacacattatacgagccggaagcataaagtgtaaagcctggggtgccta

atgcggccgccatagtgactggatatgttgtgttttacagtattatgtagtctgttttttatgcaaaatctaatttaatatattgatatttatatcatt

ttacgtttctcgttcagcttttttgtacaaacttgtgagctcggtaccgctgcactgagcagcgtaatctggaacgtcatatggataggatcctgc

atagtccgggacgtcatagggatagttaatagcgaaccccaggcgcaactccagatcaaggtcgagcgcaaagccgagccgcagttcgag

gtccaaatccagtgcgaatcccaggcgaagctccagatcgaggtcaagagcgaaacccaaacggagttccaaatccagatcgagcatggt

acccggggatcctctagagtcgacctgcagaagtaacaccaaacaacagggtgagcatcgacaaaagaaacagtaccaagcaaataaat

agcgtatgaaggcagggctaaaaaaatccacatatagctgctgcatatgccatcatccaagtatatcaagatcaaaataattataaaacata

cttgtttattataatagataggtactcaaggttagagcatatgaatagatgctgcatatgccatcatgtatatgcatcagtaaaacccacatca

acatgtatacctatcctagatcgatatttccatccatcttaaactcgtaactatgaagatgtatgacacacacatacagttccaaaattaataaa

tacaccaggtagtttgaaacagtattctactccgatctagaacgaatgaacgaccgcccaaccacaccacatcatcacaaccaagcgaaca

aaaagcatctctgtatatgcatcagtaaaacccgcatcaacatgtatacctatcctagatcgatatttccatccatcatcttcaattcgtaactat

gaatatgtatggcacacacatacagatccaaaattaataaatccaccaggtagtttgaaacagaattctactccgatctagaacgaccgccc

aaccagaccacatcatcacaaccaagacaaaaaaaagcatgaaaagatgacccgacaaacaagtgcacggcatatattgaaataaagga

aaagggcaaaccaaaccctatgcaacgaaacaaaaaaaatcatgaaatcgatcccgtctgcggaacggctagagccatcccaggattccc

caaagagaaacactggcaagttagcaatcagaacgtgtctgacgtacaggtcgcatccgtgtacgaacgctagcagcacggatctaacaca



aacacggatctaacacaaacatgaacagaagtagaactaccgggccctaaccatggaccggaacgccgatctagagaaggtagagaggg

ggggggggggaggacgagcggcgtaccttgaagcggaggtgccgacgggtggatttgggggagatctggttgtgtgtgtgtgcgctccga

acaacacgaggttggggaaagagggtgtggagggggtgtctatttattacggcgggcgaggaagggaaagcgaaggagcggtgggaaa

ggaatcccccgtagctgccggtgccgtgagaggaggaggaggccgcctgccgtgccggctcacgtctgccgctccgccacgcaatttctgga

tgccgacagcggagcaagtccaacggtggagcggaactctcgagaggggtccagaggcagcgacagagatgccgtgccgtctgcttcgctt

ggcccgacgcgacgctgctggttcgctggttggtgtccgttagactcgtcgacggcgtttaacaggctggcattatctactcgaaacaagaaa

aatgtttccttagtttttttaatttcttaaagggtatttgtttaatttttagtcactttattttattctattttatatctaaattattaaataaaaaaact

aaaatagagttttagttttcttaatttagaggctaaaatagaataaaatagatgtactaaaaaaattagtctataaaaaccattaaccctaaa

ccctaaatggatgtactaataaaatggatgaagtattatataggtgaagctatttgcaaaaaaaaaggagaacacatgcacactaaaaaga

taaaactgtagagtcctgttgtcaaaatactcaattgtcctttagaccatgtctaactgttcatttatatgattctctaaaacactgatattattgt

agtactatagattatattattcgtagagtaaagtttaaatatatgtataaagatagataaactgcacttcaaacaagtgtgacaaaaaaaata

tgtggtaattttttataacttagacatgcaatgctcattatctctagagaggggcacgaccgggtcacgctgcactgcaggcatgc 

  



  



 

 

 

> Vector 6 pHNV 

aagcttgatccccaacatggtggagcacgacactctcgtctactccaagaatatcaaagatacagtctcagaagaccagagggctattgaga

cttttcaacaaagggtaatatcgggaaacctcctcggattccattgcccagctatctgtcacttcatcgaaaggacagtagaaaaggaagat

ggcttctacaaatgccatcattgcgataaaggaaaggctatcgttcaagatgcctctaccgacagtggtcccaaagatggacccccacccac

gaggaacatcgtggaaaaagaagacgttccaaccacgtcttcaaagcaagtggattgatgtgatatctagatccccaacatggtggagcac

gacactctcgtctactccaagaatatcaaagatacagtctcagaagaccagagggctattgagacttttcaacaaagggtaatatcgggaaa

cctcctcggattccattgcccagctatctgtcacttcatcgaaaggacagtagaaaaggaagatggcttctacaaatgccatcattgcgataa

aggaaaggctatcgttcaagatgcctctaccgacagtggtcccaaagatggacccccacccacgaggaacatcgtggaaaaagaagacgt

tccaaccacgtcttcaaagcaagtggattgatgtgatatctagatccccaacatggtggagcacgacactctcgtctactccaagaatatcaa

agatacagtctcagaagaccagagggctattgagacttttcaacaaagggtaatatcgggaaacctcctcggattccattgcccagctatctg

tcacttcatcgaaaggacagtagaaaaggaagatggcttctacaaatgccatcattgcgataaaggaaaggctatcgttcaagatgcctcta

ccgacagtggtcccaaagatggacccccacccacgaggaacatcgtggaaaaagaagacgttccaaccacgtcttcaaagcaagtggatt

gatgtgatatctagatccccaacatggtggagcacgacactctcgtctactccaagaatatcaaagatacagtctcagaagaccagagggct

attgagacttttcaacaaagggtaatatcgggaaacctcctcggattccattgcccagctatctgtcacttcatcgaaaggacagtagaaaag

gaagatggcttctacaaatgccatcattgcgataaaggaaaggctatcgttcaagatgcctctaccgacagtggtcccaaagatggaccccc

acccggatccactagtcatggagtcaaagattcaaatagaggacctaacagaactcgccgtaaagactggcgaacagttcatacagagtct

cttacgactcaatgacaagaagaaaatcttcgtcaacatggtggagcacgacacacttgtctactccaaaaatatcaaagatacagtctcag

aagaccaaagggcaattgagacttttcaacaaagggtaatatccggaaacctcctcggattccattgcccagctatctgtcactttattgtgaa

gatagtggaaaaggaaggtggctcctacaaatgccatcattgcgataaaggaaaggccatcgttgaagatgcctctgccgacagtggtccc

aaagatggacccccacccacgaggagcatcgtggaaaaagaagacgttccaaccacgtcttcaaagcaagtggattgatgtgatatctcca

ctgacgtaagggatgacgcacaatcccactatccttcgcaagacccttcctctatataaggaagttcatttcatttggagagaacacggggga

ctgagctccgccaccatggcctctttgctgaagaagaccatgcccttcaggaccaccatcgagggcaccgtgaacggccactacttcaagtg

caccggcaagggcgagggcaaccccctggagggcacccaggagatgaagatcgaggtgatcgagggcggccccctgcccttcgccttcca

catcctgtccacctcctgcatgtacggctccaaggccttcatcaagtacgtgtccggcatccccgactacttcaagcagtccctccccgagggc

ttcacctgggagcgcaccaccacctacgaggacggcggcttcctgaccgcccaccaggacacctccctggacggcgactgcctggtgtaca

aggtgaagatcctgggcaacaacttccccgccgacggccccgtgatgcagaacaaggccggccgctgggagccctccaccgagatcgtgt

acgaggtggacggcgtgctgcgcggccagtccctgatggccctggagtgccccggcggtcgccacctgacctgccacctgcacaccaccta

ccgctccaagaagcccgcctccgccctgaagatgcccggcttccacttcgaggaccaccgcatcgagatcctggaggaggtggagaagggc

aagtgctacaagcagtacgaggccgccgtgggccgctactgcgacgccgccccctccaagctgggccacaactgaggtgaccagctcgaat

vector 6 pHNV

15852 bp

cddB (306 bp)

intron1 of maize ub1 (1010 bp)

35S enhancer (1285 bp)

AsRed (706 bp)attR1 (125 bp)

5'UTR (83 bp)

nos terminator (295 bp)

LB (26 bp)

RB (26 bp)

KAN (795 bp)

hygromycin (1089 bp)

35s terminator (216 bp)

nos terminator (253 bp)

VP64 (150 bp)

35S promoter (538 bp)

maize ubiquiting promoter (900 bp)

35S promoter (770 bp)

attR2 (125 bp)



ttccccgatcgttcaaacatttggcaataaagtttcttaagattgaatcctgttgccggtcttgcgatgattatcatataatttctgttgaattacg

ttaagcatgtaataattaacatgtaatgcatgacgttatttatgagatgggtttttatgattagagtcccgcaattatacatttaatacgcgatag

aaaacaaaatatagcgcgcaaactaggataaattatcgcgcgcggtgtcatctatgttactagatcgggaattaaactatcagtgtttgacag

gatatattggcgggtaaacctaagagaaaagagcgtttattagaataacggatatttaaaagggcgtgaaaaggtttatccgttcgtccattt

gtatgtgcatgccaaccacagggttcccctcgggatcaaagtactttgatccaacccctccgctgctatagtgcagtcggcttctgacgttcag

tgcagccgtcttctgaaaacgacatgtcgcacaagtcctaagttacgcgacaggctgccgccctgcccttttcctggcgttttcttgtcgcgtgtt

ttagtcgcataaagtagaatacttgcgactagaaccggagacattacgccatgaacaagagcgccgccgctggcctgctgggctatgcccgc

gtcagcaccgacgaccaggacttgaccaaccaacgggccgaactgcacgcggccggctgcaccaagctgttttccgagaagatcaccggc

accaggcgcgaccgcccggagctggccaggatgcttgaccacctacgccctggcgacgttgtgacagtgaccaggctagaccgcctggccc

gcagcacccgcgacctactggacattgccgagcgcatccaggaggccggcgcgggcctgcgtagcctggcagagccgtgggccgacacca

ccacgccggccggccgcatggtgttgaccgtgttcgccggcattgccgagttcgagcgttccctaatcatcgaccgcacccggagcgggcgc

gaggccgccaaggcccgaggcgtgaagtttggcccccgccctaccctcaccccggcacagatcgcgcacgcccgcgagctgatcgaccag

gaaggccgcaccgtgaaagaggcggctgcactgcttggcgtgcatcgctcgaccctgtaccgcgcacttgagcgcagcgaggaagtgacgc

ccaccgaggccaggcggcgcggtgccttccgtgaggacgcattgaccgaggccgacgccctggcggccgccgagaatgaacgccaagag

gaacaagcatgaaaccgcaccaggacggccaggacgaaccgtttttcattaccgaagagatcgaggcggagatgatcgcggccgggtacg

tgttcgagccgcccgcgcacgtctcaaccgtgcggctgcatgaaatcctggccggtttgtctgatgccaagctggcggcctggccggccagct

tggccgctgaagaaaccgagcgccgccgtctaaaaaggtgatgtgtatttgagtaaaacagcttgcgtcatgcggtcgctgcgtatatgatgc

gatgagtaaataaacaaatacgcaaggggaacgcatgaaggttatcgctgtacttaaccagaaaggcgggtcaggcaagacgaccatcgc

aacccatctagcccgcgccctgcaactcgccggggccgatgttctgttagtcgattccgatccccagggcagtgcccgcgattgggcggccgt

gcgggaagatcaaccgctaaccgttgtcggcatcgaccgcccgacgattgaccgcgacgtgaaggccatcggccggcgcgacttcgtagtg

atcgacggagcgccccaggcggcggacttggctgtgtccgcgatcaaggcagccgacttcgtgctgattccggtgcagccaagcccttacga

catatgggccaccgccgacctggtggagctggttaagcagcgcattgaggtcacggatggaaggctacaagcggcctttgtcgtgtcgcggg

cgatcaaaggcacgcgcatcggcggtgaggttgccgaggcgctggccgggtacgagctgcccattcttgagtcccgtatcacgcagcgcgtg

agctacccaggcactgccgccgccggcacaaccgttcttgaatcagaacccgagggcgacgctgcccgcgaggtccaggcgctggccgctg

aaattaaatcaaaactcatttgagttaatgaggtaaagagaaaatgagcaaaagcacaaacacgctaagtgccggccgtccgagcgcacg

cagcagcaaggctgcaacgttggccagcctggcagacacgccagccatgaagcgggtcaactttcagttgccggcggaggatcacaccaa

gctgaagatgtacgcggtacgccaaggcaagaccattaccgagctgctatctgaatacatcgcgcagctaccagagtaaatgagcaaatga

ataaatgagtagatgaattttagcggctaaaggaggcggcatggaaaatcaagaacaaccaggcaccgacgccgtggaatgccccatgtg

tggaggaacgggcggttggccaggcgtaagcggctgggttgtctgccggccctgcaatggcactggaacccccaagcccgaggaatcggc

gtgacggtcgcaaaccatccggcccggtacaaatcggcgcggcgctgggtgatgacctggtggagaagttgaaggccgcgcaggccgccc

agcggcaacgcatcgaggcagaagcacgccccggtgaatcgtggcaagcggccgctgatcgaatccgcaaagaatcccggcaaccgccg

gcagccggtgcgccgtcgattaggaagccgcccaagggcgacgagcaaccagattttttcgttccgatgctctatgacgtgggcacccgcga

tagtcgcagcatcatggacgtggccgttttccgtctgtcgaagcgtgaccgacgagctggcgaggtgatccgctacgagcttccagacgggc

acgtagaggtttccgcagggccggccggcatggccagtgtgtgggattacgacctggtactgatggcggtttcccatctaaccgaatccatga

accgataccgggaagggaagggagacaagcccggccgcgtgttccgtccacacgttgcggacgtactcaagttctgccggcgagccgatg

gcggaaagcagaaagacgacctggtagaaacctgcattcggttaaacaccacgcacgttgccatgcagcgtacgaagaaggccaagaac

ggccgcctggtgacggtatccgagggtgaagccttgattagccgctacaagatcgtaaagagcgaaaccgggcggccggagtacatcgag

atcgagctagctgattggatgtaccgcgagatcacagaaggcaagaacccggacgtgctgacggttcaccccgattactttttgatcgatccc

ggcatcggccgttttctctaccgcctggcacgccgcgccgcaggcaaggcagaagccagatggttgttcaagacgatctacgaacgcagtgg

cagcgccggagagttcaagaagttctgtttcaccgtgcgcaagctgatcgggtcaaatgacctgccggagtacgatttgaaggaggaggcg

gggcaggctggcccgatcctagtcatgcgctaccgcaacctgatcgagggcgaagcatccgccggttcctaatgtacggagcagatgctag

ggcaaattgccctagcaggggaaaaaggtcgaaaaggtctctttcctgtggatagcacgtacattgggaacccaaagccgtacattgggaa

ccggaacccgtacattgggaacccaaagccgtacattgggaaccggtcacacatgtaagtgactgatataaaagagaaaaaaggcgatttt

tccgcctaaaactctttaaaacttattaaaactcttaaaacccgcctggcctgtgcataactgtctggccagcgcacagccgaagagctgcaa



aaagcgcctacccttcggtcgctgcgctccctacgccccgccgcttcgcgtcggcctatcgcggccgctggccgctcaaaaatggctggccta

cggccaggcaatctaccagggcgcggacaagccgcgccgtcgccactcgaccgccggcgcccacatcaaggcaccctgcctcgcgcgtttc

ggtgatgacggtgaaaacctctgacacatgcagctcccggagacggtcacagcttgtctgtaagcggatgccgggagcagacaagcccgtc

agggcgcgtcagcgggtgttggcgggtgtcggggcgcagccatgacccagtcacgtagcgatagcggagtgtatactggcttaactatgcg

gcatcagagcagattgtactgagagtgcaccatatgcggtgtgaaataccgcacagatgcgtaaggagaaaataccgcatcaggcgctctt

ccgcttcctcgctcactgactcgctgcgctcggtcgttcggctgcggcgagcggtatcagctcactcaaaggcggtaatacggttatccacag

aatcaggggataacgcaggaaagaacatgtgagcaaaaggccagcaaaaggccaggaaccgtaaaaaggccgcgttgctggcgtttttc

cataggctccgcccccctgacgagcatcacaaaaatcgacgctcaagtcagaggtggcgaaacccgacaggactataaagataccaggcg

tttccccctggaagctccctcgtgcgctctcctgttccgaccctgccgcttaccggatacctgtccgcctttctcccttcgggaagcgtggcgctt

tctcatagctcacgctgtaggtatctcagttcggtgtaggtcgttcgctccaagctgggctgtgtgcacgaaccccccgttcagcccgaccgct

gcgccttatccggtaactatcgtcttgagtccaacccggtaagacacgacttatcgccactggcagcagccactggtaacaggattagcaga

gcgaggtatgtaggcggtgctacagagttcttgaagtggtggcctaactacggctacactagaaggacagtatttggtatctgcgctctgctg

aagccagttaccttcggaaaaagagttggtagctcttgatccggcaaacaaaccaccgctggtagcggtggtttttttgtttgcaagcagcag

attacgcgcagaaaaaaaggatctcaagaagatcctttgatcttttctacggggtctgacgctcagtggaacgaaaactcacgttaagggatt

ttggtcatgcattctaggtactaaaacaattcatccagtaaaatataatattttattttctcccaatcaggcttgatccccagtaagtcaaaaaa

tagctcgacatactgttcttccccgatatcctccctgatcgaccggacgcagaaggcaatgtcataccacttgtccgccctgccgcttctcccaa

gatcaataaagccacttactttgccatctttcacaaagatgttgctgtctcccaggtcgccgtgggaaaagacaagttcctcttcgggcttttcc

gtctttaaaaaatcatacagctcgcgcggatctttaaatggagtgtcttcttcccagttttcgcaatccacatcggccagatcgttattcagtaa

gtaatccaattcggctaagcggctgtctaagctattcgtatagggacaatccgatatgtcgatggagtgaaagagcctgatgcactccgcata

cagctcgataatcttttcagggctttgttcatcttcatactcttccgagcaaaggacgccatcggcctcactcatgagcagattgctccagccat

catgccgttcaaagtgcaggacctttggaacaggcagctttccttccagccatagcatcatgtccttttcccgttccacatcataggtggtccctt

tataccggctgtccgtcatttttaaatataggttttcattttctcccaccagcttatataccttagcaggagacattccttccgtatcttttacgcag

cggtatttttcgatcagttttttcaattccggtgatattctcattttagccatttattatttccttcctcttttctacagtatttaaagataccccaaga

agctaattataacaagacgaactccaattcactgttccttgcattctaaaaccttaaataccagaaaacagctttttcaaagttgttttcaaagt

tggcgtataacatagtatcgacggagccgattttgaaaccgcggtgatcacaggcagcaacgctctgtcatcgttacaatcaacatgctaccc

tccgcgagatcatccgtgtttcaaacccggcagcttagttgccgttcttccgaatagcatcggtaacatgagcaaagtctgccgccttacaacg

gctctcccgctgacgccgtcccggactgatgggctgcctgtatcgagtggtgattttgtgccgagctgccggtcggggagctgttggctggctg

gtggcaggatatattgtggtgtaaacaaattgacgcttagacaacttaataacacattgcggacgtttttaatgtactgaattaacgccgaatt

aattcgggggatctggattttagtactggattttggttttaggaattagaaattttattgatagaagtattttacaaatacaaatacatactaag

ggtttcttatatgctcaacacatgagcgaaaccctataggaaccctaattcccttatctgggaactactcacacattattatggagaaactcga

gcttgtcgatcgacagatccggtcggcatctactctatttctttgccctcggacgagtgctggggcgtcggtttccactatcggcgagtacttcta

cacagccatcggtccagacggccgcgcttctgcgggcgatttgtgtacgcccgacagtcccggctccggatcggacgattgcgtcgcatcgac

cctgcgcccaagctgcatcatcgaaattgccgtcaaccaagctctgatagagttggtcaagaccaatgcggagcatatacgcccggagtcgt

ggcgatcctgcaagctccggatgcctccgctcgaagtagcgcgtctgctgctccatacaagccaaccacggcctccagaagaagatgttggc

gacctcgtattgggaatccccgaacatcgcctcgctccagtcaatgaccgctgttatgcggccattgtccgtcaggacattgttggagccgaa

atccgcgtgcacgaggtgccggacttcggggcagtcctcggcccaaagcatcagctcatcgagagcctgcgcgacggacgcactgacggtg

tcgtccatcacagtttgccagtgatacacatggggatcagcaatcgcgcatatgaaatcacgccatgtagtgtattgaccgattccttgcggtc

cgaatgggccgaacccgctcgtctggctaagatcggccgcagcgatcgcatccatagcctccgcgaccggttgtagaacagcgggcagttc

ggtttcaggcaggtcttgcaacgtgacaccctgtgcacggcgggagatgcaataggtcaggctctcgctaaactccccaatgtcaagcacttc

cggaatcgggagcgcggccgatgcaaagtgccgataaacataacgatctttgtagaaaccatcggcgcagctatttacccgcaggacatat

ccacgccctcctacatcgaagctgaaagcacgagattcttcgccctccgagagctgcatcaggtcggagacgctgtcgaacttttcgatcaga

aacttctcgacagacgtcgcggtgagttcaggctttttcatatctcattgccccccgggatctgcgaaagctcgagagagatagatttgtagag

agagactggtgatttcagcgtgtcctctccaaatgaaatgaacttccttatatagaggaaggtcttgcgaaggatagtgggattgtgcgtcatc

ccttacgtcagtggagatatcacatcaatccacttgctttgaagacgtggttggaacgtcttctttttccacgatgctcctcgtgggtgggggtc



catctttgggaccactgtcggcagaggcatcttgaacgatagcctttcctttatcgcaatgatggcatttgtaggtgccaccttccttttctactgt

ccttttgatgaagtgacagatagctgggcaatggaatccgaggaggtttcccgatattaccctttgttgaaaagtctcaatagccctttggtctt

ctgagactgtatctttgatattcttggagtagacgagagtgtcgtgctccaccatgttatcacatcaatccacttgctttgaagacgtggttgga

acgtcttctttttccacgatgctcctcgtgggtgggggtccatctttgggaccactgtcggcagaggcatcttgaacgatagcctttcctttatcg

caatgatggcatttgtaggtgccaccttccttttctactgtccttttgatgaagtgacagatagctgggcaatggaatccgaggaggtttcccga

tattaccctttgttgaaaagtctcaatagccctttggtcttctgagactgtatctttgatattcttggagtagacgagagtgtcgtgctccaccatg

ttggcaagctgctctagccaatacgcaaaccgcctctccccgcgcgttggccgattcattaatgcagctggcacgacaggtttcccgactgga

aagcgggcagtgagcgcaacgcaattaatgtgagttagctcactcattaggcaccccaggctttacactttatgcttccggctcgtatgttgtg

tggaattgtgagcggataacaatttcacacaggaaacagctatgaccatgattacgaattctcatgtttgacagcttatcatcggatctagtaa

catagatgacaccgcgcgcgataatttatcctagtttgcgcgctatattttgttttctatcgcgtattaaatgtataattgcgggactctaatcata

aaaacccatctcataaataacgtcatgcattacatgttaattattacatgcttaacgtaattcaacagaaattatatgataatcatcgcaagac

cggcaacaggattcaatcttaagaaactttattgccaaatgtttgaacgatcgatccactagtcacttgtcatcgtcgtccttgtagtccttgtca

tcgtcgtccttgtagtcccgcggcaccactttgtacaagaaagctgaacgagaaacgtaaaatgatataaatatcaatatattaaattagattt

tgcataaaaaacagactacataatactgtaaaacacaacatatccagtcactatggtcgacctgcagactggctgtgtataagggagcctga

catttatattccccagaacatcaggttaatggcgtttttgatgtcattttcgcggtggctgagatcagccacttcttccccgataacggagaccg

gcacactggccatatcggtggtcatcatgcgccagctttcatccccgatatgcaccaccgggtaaagttcacgggagactttatctgacagca

gacgtgcactggccagggggatcaccatccgtcgcccgggcgtgtcaataatatcactctgtacatccacaaacagacgataacggctctct

cttttataggtgtaaaccttaaactgcatttcaccagtccctgttctcgtcagcaaaagagccgttcatttcaataaaccgggcgacctcagcc

atcccttcctgattttccgctttccagcgttcggcacgcagacgacgggcttcattctgcatggttgtgcttaccagaccggagatattgacatc

atatatgccttgagcaactgatagctgtcgctgtcaactgtcactgtaatacgctgcttcatagcacacctctttttgacatacttcgggtataca

tatcagtatatattcttataccgcaaaaatcagcgcgcaaatacgcatactgttatctggcttttagtaagccggatccacgcgtttacgccccg

ccctgccactcatcgcagtactgttgtaattcattaagcattctgccgacatggaagccatcacagacggcatgatgaacctgaatcgccagc

ggcatcagcaccttgtcgccttgcgtataatatttgcccatggtgaaaacgggggcgaagaagttgtccatattggccacgtttaaatcaaaa

ctggtgaaactcacccagggattggctgagacgaaaaacatattctcaataaaccctttagggaaataggccaggttttcaccgtaacacgc

cacatcttgcgaatatatgtgtagaaactgccggaaatcgtcgtggtattcactccagagcgatgaaaacgtttcagtttgctcatggaaaac

ggtgtaacaagggtgaacactatcccatatcaccagctcaccgtctttcattgccatacggaattccggatgagcattcatcaggcgggcaag

aatgtgaataaaggccggataaaacttgtgcttatttttctttacggtctttaaaaaggccgtaatatccagctgaacggtctggttataggtac

attgagcaactgactgaaatgcctcaaaatgttctttacgatgccattgggatatatcaacggtggtatatccagtgatttttttctccattttag

cttccttagctcctgaaaatctcgacggatcctaactcaaaatccacacattatacgagccggaagcataaagtgtaaagcctggggtgccta

atgcggccgccatagtgactggatatgttgtgttttacagtattatgtagtctgttttttatgcaaaatctaatttaatatattgatatttatatcatt

ttacgtttctcgttcagcttttttgtacaaacttgtgagctcggtaccgctgcactgagcagcgtaatctggaacgtcatatggataggatcctgc

atagtccgggacgtcatagggatagttaattaacatatcgagatcgaaatcgtccagagcatcggagccgagcatgtccagatcaaagtcat

ccaatgcgtcgcttcccaacatatccaggtcaaagtcatcgagggcatcagaacccagcatgtcgagatcgaaatcgtccagcgcgtccatg

gtacccggggatcctctagagtcgacctgcagaagtaacaccaaacaacagggtgagcatcgacaaaagaaacagtaccaagcaaataa

atagcgtatgaaggcagggctaaaaaaatccacatatagctgctgcatatgccatcatccaagtatatcaagatcaaaataattataaaaca

tacttgtttattataatagataggtactcaaggttagagcatatgaatagatgctgcatatgccatcatgtatatgcatcagtaaaacccacatc

aacatgtatacctatcctagatcgatatttccatccatcttaaactcgtaactatgaagatgtatgacacacacatacagttccaaaattaata

aatacaccaggtagtttgaaacagtattctactccgatctagaacgaatgaacgaccgcccaaccacaccacatcatcacaaccaagcgaa

caaaaagcatctctgtatatgcatcagtaaaacccgcatcaacatgtatacctatcctagatcgatatttccatccatcatcttcaattcgtaac

tatgaatatgtatggcacacacatacagatccaaaattaataaatccaccaggtagtttgaaacagaattctactccgatctagaacgaccgc

ccaaccagaccacatcatcacaaccaagacaaaaaaaagcatgaaaagatgacccgacaaacaagtgcacggcatatattgaaataaag

gaaaagggcaaaccaaaccctatgcaacgaaacaaaaaaaatcatgaaatcgatcccgtctgcggaacggctagagccatcccaggattc

cccaaagagaaacactggcaagttagcaatcagaacgtgtctgacgtacaggtcgcatccgtgtacgaacgctagcagcacggatctaaca

caaacacggatctaacacaaacatgaacagaagtagaactaccgggccctaaccatggaccggaacgccgatctagagaaggtagagag



ggggggggggggaggacgagcggcgtaccttgaagcggaggtgccgacgggtggatttgggggagatctggttgtgtgtgtgtgcgctcc

gaacaacacgaggttggggaaagagggtgtggagggggtgtctatttattacggcgggcgaggaagggaaagcgaaggagcggtggga

aaggaatcccccgtagctgccggtgccgtgagaggaggaggaggccgcctgccgtgccggctcacgtctgccgctccgccacgcaatttctg

gatgccgacagcggagcaagtccaacggtggagcggaactctcgagaggggtccagaggcagcgacagagatgccgtgccgtctgcttcg

cttggcccgacgcgacgctgctggttcgctggttggtgtccgttagactcgtcgacggcgtttaacaggctggcattatctactcgaaacaaga

aaaatgtttccttagtttttttaatttcttaaagggtatttgtttaatttttagtcactttattttattctattttatatctaaattattaaataaaaaaa

ctaaaatagagttttagttttcttaatttagaggctaaaatagaataaaatagatgtactaaaaaaattagtctataaaaaccattaaccctaa

accctaaatggatgtactaataaaatggatgaagtattatataggtgaagctatttgcaaaaaaaaaggagaacacatgcacactaaaaag

ataaaactgtagagtcctgttgtcaaaatactcaattgtcctttagaccatgtctaactgttcatttatatgattctctaaaacactgatattattg

tagtactatagattatattattcgtagagtaaagtttaaatatatgtataaagatagataaactgcacttcaaacaagtgtgacaaaaaaaat

atgtggtaattttttataacttagacatgcaatgctcattatctctagagaggggcacgaccgggtcacgctgcactgcaggcatgc 

 

 


