
  

pTN290 and pPZP201-PMI-sGFP construction; pPZP201, pPZP212 sequences;   
(edited 7/12/2010) 
 
From: Fu et al. 2004 
pPZP201-PMI-sGFP Plasmid construction and plant transformation (derived from pPZP201) 
The sgfp expression matrix (Ubi-1::sgfp::nos3′) was constructed from the sgfp (S65T) gene (Chiu et al. 1996) and 
was initially loaded into the T-DNA region of the binary vector pPZP201 (Hajdulkiewicz et al. 1994) that generated 
the plasmid pUGFP (Ubi-1::sgfp). To create the dual marker manA-gfp, the E. coli manA expression cassette (Ubi- 
1::manA::35S3′) on the plasmid vector pRT104 was released by the HindIII restriction enzyme and was subcloned 
upstream of the sgfp expression matrix in the plasmid, pUGFP. The orientation of the insert was confirmed by 
digestion of the recombinant plasmid and gel analysis. The derived pPMI–GFP plasmid (Fig. 1) was mobilized into 
the A. tumefaciens strain, EHA 101 (Hood et al. 1986), by electroporation (Mozo and Hooykaas 1991). 
 
From: Howe et al. 2006 
pPTN290-nptII-GUSplus plasmid construction (derived from pPZP212, Hajdukiewicz et al. 1994) 
The Agrobacterium tumefaciens strain NTL4 (Luo et al. 2001) harboring the disarmed Chry5 Ti plasmid 
(Palanichelvam et al. 2000) designated pTiKPSF2, (NTL4/Chry5), containing the plasmid pPTN290 (Fig. 1) 
was streaked on LB medium containing 100 mg l－1 erythromycin, spectinomycin, and streptomycin from 
frozen glycerol stocks and grown for 2 days at 28◦C. The vector pPTN290 is a derivative of pPZP212 
(Hajdukiewicz et al. 1994) that carries a GUSPlusTM cassette under the control of the maize ubiquitin 1 
promoter coupled with its first intron. The GUSPlusTM (CAMBIA) open reading frame (ORF) was engineered 
by PCR to introduce an Nco I and Xba I site at the 5_ and 3_ end, respectively, using the plasmid 
pCAMBIA1301 (CAMBIA) as template DNA in the reaction. The derived PCR product was subsequently 
fused to the tobacco etch translational enhancer element (TEV) (Carrington and Freed 1990) and subcloned 
between the maize ubiquitin 1 promoter and the 3_ UTR of the CaMV 35S transcript. The GUSPlusTM ORF in 
pPTN290 is interrupted with the rice catalase intron (CAMBIA) to prevent expression in the bacterium. 
Plant Cell, Tissue and Organ Culture 75: 1–18, 2003. s003 Kluwer Academic Publishers. Printed in the Netherlands. 
 
Review of Plant Biotechnology and Applied Genetics 
Optimisation of transformation conditions and production of transgenic sorghum 
(Sorghum bicolor) via microparticle bombardment Yohannes Tadesse1, La´szlo´ Sa´gi2,*, 
Rony Swennen2 & Michel Jacobs 
 
Email message from L. Sagi to TM on 7/19/10 
A forward primer 5'-GAGGCTATTCGGCTATGACTG-3' and a reverse primer  5'-
ATCGGGAGCGGCGATACCGTA -3' can be used to amplify a 700-bp portion of the neo gene. 

 
 
gi|506657|gb|U10462.1|CVU10462 Binary cloning vector pPZP212 for plant transformation, complete sequence 
nptII nptIIF nptIIR NcoI SphI ClaI PvuII 
 
AGTACTTTGATCCAACCCCTCCGCTGCTATAGTGCAGTCGGCTTCTGACGTTCAGTGCAGCCGTCTTCTG 
AAAACGACATGTCGCACAAGTCCTAAGTTACGCGACAGGCTGCCGCCCTGCCCTTTTCCTGGCGTTTTCT 
TGTCGCGTGTTTTAGTCGCATAAAGTAGAATACTTGCGACTAGAACCGGAGACATTACGCCATGAACAAG 
AGCGCCGCCGCTGGCCTGCTGGGCTATGCCCGCGTCAGCACCGACGACCAGGACTTGACCAACCAACGGG 
CCGAACTGCACGCGGCCGGCTGCACCAAGCTGTTTTCCGAGAAGATCACCGGCACCAGGCGCGACCGCCC 
GGAGCTGGCCAGGATGCTTGACCACCTACGCCCTGGCGACGTTGTGACAGTGACCAGGCTAGACCGCCTG 
GCCCGCAGCACCCGCGACCTACTGGACATTGCCGAGCGCATCCAGGAGGCCGGCGCGGGCCTGCGTAGCC 
TGGCAGAGCCGTGGGCCGACACCACCACGCCGGCCGGCCGCATGGTGTTGACCGTGTTCGCCGGCATTGC 
CGAGTTCGAGCGTTCCCTAATCATCGACCGCACCCGGAGCGGGCGCGAGGCCGCCAAGGCCCGAGGCGTG 
AAGTTTGGCCCCCGCCCTACCCTCACCCCGGCACAGATCGCGCACGCCCGCGAGCTGATCGACCAGGAAG 
GCCGCACCGTGAAAGAGGCGGCTGCACTGCTTGGCGTGCATCGCTCGACCCTGTACCGCGCACTTGAGCG 
CAGCGAGGAAGTGACGCCCACCGAGGCCAGGCGGCGCGGTGCCTTCCGTGAGGACGCATTGACCGAGGCC 
GACGCCCTGGCGGCCGCCGAGAATGAACGCCAAGAGGAACAAGCATGAAACCGCACCAGGACGGCCAGGA 
CGAACCGTTTTTCATTACCGAAGAGATCGAGGCGGAGATGATCGCGGCCGGGTACGTGTTCGAGCCGCCC 



GCGCACGTCTCAACCGTGCGGCTGCATGAAATCCTGGCCGGTTTGTCTGATGCCAAGCTGGCGGCCTGGC 
CGGCCAGCTTGGCCGCTGAAGAAACCGAGCGCCGCCGTCTAAAAAGGTGATGTGTATTTGAGTAAAACAG 
CTTGCGTCATGCGGTCGCTGCGTATATGATGCGATGAGTAAATAAACAAATACGCAAGGGGAACGCATGA 
AGGTTATCGCTGTACTTAACCAGAAAGGCGGGTCAGGCAAGACGACCATCGCAACCCATCTAGCCCGCGC 
CCTGCAACTCGCCGGGGCCGATGTTCTGTTAGTCGATTCCGATCCCCAGGGCAGTGCCCGCGATTGGGCG 
GCCGTGCGGGAAGATCAACCGCTAACCGTTGTCGGCATCGACCGCCCGACGATTGACCGCGACGTGAAGG 
CCATCGGCCGGCGCGACTTCGTAGTGATCGACGGAGCGCCCCAGGCGGCGGACTTGGCTGTGTCCGCGAT 
CAAGGCAGCCGACTTCGTGCTGATTCCGGTGCAGCCAAGCCCTTACGACATATGGGCCACCGCCGACCTG 
GTGGAGCTGGTTAAGCAGCGCATTGAGGTCACGGATGGAAGGCTACAAGCGGCCTTTGTCGTGTCGCGGG 
CGATCAAAGGCACGCGCATCGGCGGTGAGGTTGCCGAGGCGCTGGCCGGGTACGAGCTGCCCATTCTTGA 
GTCCCGTATCACGCAGCGCGTGAGCTACCCAGGCACTGCCGCCGCCGGCACAACCGTTCTTGAATCAGAA 
CCCGAGGGCGACGCTGCCCGCGAGGTCCAGGCGCTGGCCGCTGAAATTAAATCAAAACTCATTTGAGTTA 
ATGAGGTAAAGAGAAAATGAGCAAAAGCACAAACACGCTAAGTGCCGGCCGTCCGAGCGCACGCAGCAGC 
AAGGCTGCAACGTTGGCCAGCCTGGCAGACACGCCAGCCATGAAGCGGGTCAACTTTCAGTTGCCGGCGG 
AGGATCACACCAAGCTGAAGATGTACGCGGTACGCCAAGGCAAGACCATTACCGAGCTGCTATCTGAATA 
CATCGCGCAGCTACCAGAGTAAATGAGCAAATGAATAAATGAGTAGATGAATTTTAGCGGCTAAAGGAGG 
CGGCATGGAAAATCAAGAACAACCAGGCACCGACGCCGTGGAATGCCCCATGTGTGGAGGAACGGGCGGT 
TGGCCAGGCGTAAGCGGCTGGGTTGTCTGCCGGCCCTGCAATGGCACTGGAACCCCCAAGCCCGAGGAAT 
CGGCGTGACGGTCGCAAACCATCCGGCCCGGTACAAATCGGCGCGGCGCTGGGTGATGACCTGGTGGAGA 
AGTTGAAGGCCGCGCAGGCCGCCCAGCGGCAACGCATCGAGGCAGAAGCACGCCCCGGTGAATCGTGGCA 
AGCGGCCGCTGATCGAATCCGCAAAGAATCCCGGCAACCGCCGGCAGCCGGTGCGCCGTCGATTAGGAAG 
CCGCCCAAGGGCGACGAGCAACCAGATTTTTTCGTTCCGATGCTCTATGACGTGGGCACCCGCGATAGTC 
GCAGCATCATGGACGTGGCCGTTTTCCGTCTGTCGAAGCGTGACCGACGAGCTGGCGAGGTGATCCGCTA 
CGAGCTTCCAGACGGGCACGTAGAGGTTTCCGCAGGGCCGGCCGGCATGGCCAGTGTGTGGGATTACGAC 
CTGGTACTGATGGCGGTTTCCCATCTAACCGAATCCATGAACCGATACCGGGAAGGGAAGGGAGACAAGC 
CCGGCCGCGTGTTCCGTCCACACGTTGCGGACGTACTCAAGTTCTGCCGGCGAGCCGATGGCGGAAAGCA 
GAAAGACGACCTGGTAGAAACCTGCATTCGGTTAAACACCACGCACGTTGCCATGCAGCGTACGAAGAAG 
GCCAAGAACGGCCGCCTGGTGACGGTATCCGAGGGTGAAGCCTTGATTAGCCGCTACAAGATCGTAAAGA 
GCGAAACCGGGCGGCCGGAGTACATCGAGATCGAGCTAGCTGATTGGATGTACCGCGAGATCACAGAAGG 
CAAGAACCCGGACGTGCTGACGGTTCACCCCGATTACTTTTTGATCGATCCCGGCATCGGCCGTTTTCTC 
TACCGCCTGGCACGCCGCGCCGCAGGCAAGGCAGAAGCCAGATGGTTGTTCAAGACGATCTACGAACGCA 
GTGGCAGCGCCGGAGAGTTCAAGAAGTTCTGTTTCACCGTGCGCAAGCTGATCGGGTCAAATGACCTGCC 
GGAGTACGATTTGAAGGAGGAGGCGGGGCAGGCTGGCCCGATCCTAGTCATGCGCTACCGCAACCTGATC 
GAGGGCGAAGCATCCGCCGGTTCCTAATGTACGGAGCAGATGCTAGGGCAAATTGCCCTAGCAGGGGAAA 
AAGGTCGAAAAGGTCTCTTTCCTGTGGATAGCACGTACATTGGGAACCCAAAGCCGTACATTGGGAACCG 
GAACCCGTACATTGGGAACCCAAAGCCGTACATTGGGAACCGGTCACACATGTAAGTGACTGATATAAAA 
GAGAAAAAAGGCGATTTTTCCGCCTAAAACTCTTTAAAACTTATTAAAACTCTTAAAACCCGCCTGGCCT 
GTGCATAACTGTCTGGCCAGCGCACAGCCGAAGAGCTGCAAAAAGCGCCTACCCTTCGGTCGCTGCGCTC 
CCTACGCCCCGCCGCTTCGCGTCGGCCTATCGCGGCCGCTGGCCGCTCAAAAATGGCTGGCCTACGGCCA 
GGCAATCTACCAGGGCGCGGACAAGCCGCGCCGTCGCCACTCGACCGCCGGCGCCCACATCAAGGCACCC 
TGCCTCGCGCGTTTCGGTGATGACGGTGAAAACCTCTGACACATGCAGCTCCCGGAGACGGTCACAGCTT 
GTCTGTAAGCGGATGCCGGGAGCAGACAAGCCCGTCAGGGCGCGTCAGCGGGTGTTGGCGGGTGTCGGGG 
CGCAGCCATGACCCAGTCACGTAGCGATAGCGGAGTGTATACTGGCTTAACTATGCGGCATCAGAGCAGA 
TTGTACTGAGAGTGCACCATATGCGGTGTGAAATACCGCACAGATGCGTAAGGAGAAAATACCGCATCAG 
GCGCTCTTCCGCTTCCTCGCTCACTGACTCGCTGCGCTCGGTCGTTCGGCTGCGGCGAGCGGTATCAGCT 
CACTCAAAGGCGGTAATACGGTTATCCACAGAATCAGGGGATAACGCAGGAAAGAACATGTGAGCAAAAG 
GCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGA 
CGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCG 
TTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCT 
TTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGT 
TCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTAT 
CGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCA 
GAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGGAC 
AGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGC 
AAACAAACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGAT 
CTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGAT 
TTTGGTCATGCATGATATATCTCCCAATTTGTGTAGGGCTTATTATGCACGCTTAAAAATAATAAAAGCA 



GACTTGACCTGATAGTTTGGCTGTGAGCAATTATGTGCTTAGTGCATCTAATCGCTTGAGTTAACGCCGG 
CGAAGCGGCGTCGGCTTGAACGAATTTCTAGCTAGACATTATTTGCCGACTACCTTGGTGATCTCGCCTT 
TCACGTAGTGGACAAATTCTTCCAACTGATCTGCGCGCGAGGCCAAGCGATCTTCTTCTTGTCCAAGATA 
AGCCTGTCTAGCTTCAAGTATGACGGGCTGATACTGGGCCGGCAGGCGCTCCATTGCCCAGTCGGCAGCG 
ACATCCTTCGGCGCGATTTTGCCGGTTACTGCGCTGTACCAAATGCGGGACAACGTAAGCACTACATTTC 
GCTCATCGCCAGCCCAGTCGGGCGGCGAGTTCCATAGCGTTAAGGTTTCATTTAGCGCCTCAAATAGATC 
CTGTTCAGGAACCGGATCAAAGAGTTCCTCCGCCGCTGGACCTACCAAGGCAACGCTATGTTCTCTTGCT 
TTTGTCAGCAAGATAGCCAGATCAATGTCGATCGTGGCTGGCTCGAAGATACCTGCAAGAATGTCATTGC 
GCTGCCATTCTCCAAATTGCAGTTCGCGCTTAGCTGGATAACGCCACGGAATGATGTCGTCGTGCACAAC 
AATGGTGACTTCTACAGCGCGGAGAATCTCGCTCTCTCCAGGGGAAGCCGAAGTTTCCAAAAGGTCGTTG 
ATCAAAGCTCGCCGCGTTGTTTCATCAAGCCTTACGGTCACCGTAACCAGCAAATCAATATCACTGTGTG 
GCTTCAGGCCGCCATCCACTGCGGAGCCGTACAAATGTACGGCCAGCAACGTCGGTTCGAGATGGCGCTC 
GATGACGCCAACTACCTCTGATAGTTGAGTCGATACTTCGGCGATCACCGCTTCCCCCATGATGTTTAAC 
TTTGTTTTAGGGCGACTGCCCTGCTGCGTAACATCGTTGCTGCTCCATAACATCAAACATCGACCCACGG 
CGTAACGCGCTTGCTGCTTGGATGCCCGAGGCATAGACTGTACCCCAAAAAAACATGTCATAACAAGAAG 
CCATGAAAACCGCCACTGCGCCGTTACCACCGCTGCGTTCGGTCAAGGTTCTGGACCAGTTGCGTGACGG 
CAGTTACGCTACTTGCATTACAGCTTACGAACCGAACGAGGCTTATGTCCACTGGGTTCGTGCCCGAATT 
GATCACAGGCAGCAACGCTCTGTCATCGTTACAATCAACATGCTACCCTCCGCGAGATCATCCGTGTTTC 
AAACCCGGCAGCTTAGTTGCCGTTCTTCCGAATAGCATCGGTAACATGAGCAAAGTCTGCCGCCTTACAA 
CGGCTCTCCCGCTGACGCCGTCCCGGACTGATGGGCTGCCTGTATCGAGTGGTGATTTTGTGCCGAGCTG 
CCGGTCGGGGAGCTGTTGGCTGGCTGGTGGCAGGATATATTGTGGTGTAAACAAATTGACGCTTAGACAA 
CTTAATAACACATTGCGGACGTTTTTAATGTACTGAATTAACGCCGAATTAATTCGGGGGATCTATAGGG 
ACTTTAGGTGATCTGGATTTTAGTACTGGATTTTGGTTTTAGGAATTAGAAATTTTATTGATAGAAGTAT 
TTTACAAATACAAATACATACTAAGGGTTTCTTATATGCTCAACACGTGAGCGAAACCCTATAAGAACCC 
TAATTCCCTTATCTGGGAACTACTCACACATTATTATGGAGAAACTCGATGTCGATCGACTCTAGCTAGA 
GGATCGATCCGAACCCCAGAGTCCCGCTCAGAAGAACTCGTCAAGAAGGCGATAGAAGGCGATGCGCTGC 
GAATCGGGAGCGGCGATACCGTAAAGCACGAGGAAGCGGTCAGCCCATTCGCCGCCAAGCTCTTCAGCAA 
TATCACGGGTAGCCAACGCTATGTCCTGATAGCGGTCCGCCACACCCAGCCGGCCACAGTCGATGAATCC 
AGAAAAGCGGCCATTTTCCACCATGATATTCGGCAAGCAGGCATCGCCATGTGTCACGACGAGATCCTCG 
CCGTCGGGCATGCGCGCCTTGAGCCTGGCGAACAGTTCGGCTGGCGCGAGCCCCTGATGCTCTTCGTCCA 
GATCATCCTGATCGACAAGACCGGCTTCCATCCGAGTACGTGCTCGCTCGATGCGATGTTTCGCTTGGTG 
GTCGAATGGGCAGGTAGCCGGATCAAGCGTATGCAGCCGCCGCATTGCATCAGCCATGATGGATACTTTC 
TCGGCAGGAGCAAGGTGAGATGACAGGAGATCCTGCCCCGGCACTTCGCCCAATAGCAGCCAGTCCCTTC 
CCGCTTCAGTGACAACGTCGAGCACAGCTGCGCAAGGAACGCCCGTCGTGGCCAGCCACGATAGCCGCGC 
TGCCTCGTCCTGGAGTTCATTCAGGGCACCGGACAGGTCGGTCTTGACAAAAAGAACCGGGCGCCCCTGC 
GCTGACAGCCGGAACACGGCGGCATCAGAGCAGCCGATTGTCTGTTGTGCCCAGTCATAGCCGAATAGCC 
TCTCCACCCAAGCGGCCGGAGAACCTGCGTGCAATCCATCTTGTTCAATCCCCATGGTCGATCGACAGAT 
CTGCGAATCGAGAGAGATAGATTTGTAGAGAGAGACTGGTGATTTCAGCGTGTCCTCTCCAAATGAAATG 
AACTTCCTTATATAGAGGAAGGGTCTTGCGAAGGATAGTGGGATTGTGCGTCATCCCTTACGTCAGTGGA 
GATATCACATCAATCCACTTGCTTTGAAGACGTGGTTGGAACGTCTTCTTTTTCCACGATGCTCCTCGTG 
GGTGGGGGTCCATCTTTGGGACCACTGTCGGCAGAGGCATCTTGAACGATAGCCTTTCCTTTATCGCAAT 
GATGGCATTTGTAGGTGCCACCTTCCTTTTCTACTGTCCTTTTGATGAAGTGACAGATAGCTGGGCAATG 
GAATCCGAGGAGGTTTCCCGATATTACCCTTTGTTGAAAAGTCTCAATAGCCCTTTGGTCTTCTGAGACT 
GTATCTTTGATATTCTTGGAGTAGACGAGAGTGTCGTGCTCCACCATGTTATCACATCAATCCACTTGCT 
TTGAAGACGTGGTTGGAACGTCTTCTTTTTCCACGATGCTCCTCGTGGGTGGGGGTCCATCTTTGGGACC 
ACTGTCGGCAGAGGCATCTTGAACGATAGCCTTTCCTTTATCGCAATGATGGCATTTGTAGGTGCCACCT 
TCCTTTTCTACTGTCCTTTTGATGAAGTGACAGATAGCTGGGCAATGGAATCCGAGGAGGTTTCCCGATA 
TTACCCTTTGTTGAAAAGTCTCAATAGCCCTTTGGTCTTCTGAGACTGTATCTTTGATATTCTTGGAGTA 
GACGAGAGTGTCGTGCTCCACCATGTTGGCAAGCTGCTCTAGCATTCGCCATTCAGGCTGCGCAACTGTT 
GGGAAGGGCGATCGGTGCGGGCCTCTTCGCTATTACGCCAGCTGGCGAAAGGGGGATGTGCTGCAAGGCG 
ATTAAGTTGGGTAACGCCAGGGTTTTCCCAGTCACGACGTTGTAAAACGACGGCCAGTGCCAAGCTTGCA 
TGCCTGCAGGTCGACTCTAGAGGATCCCCGGGTACCGAGCTCGAATTCGTAATCATGGTCATAGCTGTTT 
CCTGTGTGAAATTGTTATCCGCTCACAATTCCACACAACATACGAGCCGGAAGCATAAAGTGTAAAGCCT 
GGGGTGCCTAATGAGTGAGCTAACTCACATTAATTGCGTTGCGCTCACTGCCCGCTTTCCAGTCGGGAAA 
CCTGTCGTGCCAGCTGCATTAATGAATCGGCCAACGCGCGGGGAGAGGCGGTTTGCGTATTGGCTAGAGC 
AGCTTGAGCTTGGATCAGATTGTCGTTTCCCGCCTTCAGTTTAAACTATCAGTGTTTGACAGGATATATT 
GGCGGGTAAACCTAAGAGAAAAGAGCGTTTATTAGAATAACGGATATTTAAAAGGGCGTGAAAAGGTTTA 



TCCGTTCGTCCATTTGTATGTGCATGCCAACCACAGGGTTCCCCTCGGGATCAA 
 
Neomycin phosphotransferase II (kanamycin resistance gene)-sequence from Hajdukiewiz 1998 (pPZP111) 
                                                        tcagaaga actcgtcaag 
     6661 aaggcgatag aaggcgatgc gctgcgaatc gggagcggcg ataccgtaaa gcacgaggaa 
     6721 gcggtcagcc cattcgccgc caagctcttc agcaatatca cgggtagcca acgctatgtc 
     6781 ctgatagcgg tccgccacac ccagccggcc acagtcgatg aatccagaaa agcggccatt 
     6841 ttccaccatg atattcggca agcaggcatc gccatgtgtc acgacgagat cctcgccgtc 
     6901 gggcatgcgc gccttgagcc tggcgaacag ttcggctggc gcgagcccct gatgctcttc 
     6961 gtccagatca tcctgatcga caagaccggc ttccatccga gtacgtgctc gctcgatgcg 
     7021 atgtttcgct tggtggtcga atgggcaggt agccggatca agcgtatgca gccgccgcat 
     7081 tgcatcagcc atgatggata ctttctcggc aggagcaagg tgagatgaca ggagatcctg 
     7141 ccccggcact tcgcccaata gcagccagtc ccttcccgct tcagtgacaa cgtcgagcac 
     7201 agctgcgcaa ggaacgcccg tcgtggccag ccacgatagc cgcgctgcct cgtcctggag 
     7261 ttcattcagg gcaccggaca ggtcggtctt gacaaaaaga accgggcgcc cctgcgctga 
     7321 cagccggaac acggcggcat cagagcagcc gattgtctgt tgtgcccagt catagccgaa 
     7381 tagcctctcc acccaagcgg ccggagaacc tgcgtgcaat ccatcttgtt caatccccat 
     7441 g 
 
pPZP201 complete sequence 
 
 1 agtactttga tccaacccct ccgctgctat agtgcagtcg gcttctgacg ttcagtgcag 
       61 ccgtcttctg aaaacgacat gtcgcacaag tcctaagtta cgcgacaggc tgccgccctg 
      121 cccttttcct ggcgttttct tgtcgcgtgt tttagtcgca taaagtagaa tacttgcgac 
      181 tagaaccgga gacattacgc catgaacaag agcgccgccg ctggcctgct gggctatgcc 
      241 cgcgtcagca ccgacgacca ggacttgacc aaccaacggg ccgaactgca cgcggccggc 
      301 tgcaccaagc tgttttccga gaagatcacc ggcaccaggc gcgaccgccc ggagctggcc 
      361 aggatgcttg accacctacg ccctggcgac gttgtgacag tgaccaggct agaccgcctg 
      421 gcccgcagca cccgcgacct actggacatt gccgagcgca tccaggaggc cggcgcgggc 
      481 ctgcgtagcc tggcagagcc gtgggccgac accaccacgc cggccggccg catggtgttg 
      541 accgtgttcg ccggcattgc cgagttcgag cgttccctaa tcatcgaccg cacccggagc 
      601 gggcgcgagg ccgccaaggc ccgaggcgtg aagtttggcc cccgccctac cctcaccccg 
      661 gcacagatcg cgcacgcccg cgagctgatc gaccaggaag gccgcaccgt gaaagaggcg 
      721 gctgcactgc ttggcgtgca tcgctcgacc ctgtaccgcg cacttgagcg cagcgaggaa 
      781 gtgacgccca ccgaggccag gcggcgcggt gccttccgtg aggacgcatt gaccgaggcc 
      841 gacgccctgg cggccgccga gaatgaacgc caagaggaac aagcatgaaa ccgcaccagg 
      901 acggccagga cgaaccgttt ttcattaccg aagagatcga ggcggagatg atcgcggccg 
      961 ggtacgtgtt cgagccgccc gcgcacgtct caaccgtgcg gctgcatgaa atcctggccg 
     1021 gtttgtctga tgccaagctg gcggcctggc cggccagctt ggccgctgaa gaaaccgagc 
     1081 gccgccgtct aaaaaggtga tgtgtatttg agtaaaacag cttgcgtcat gcggtcgctg 
     1141 cgtatatgat gcgatgagta aataaacaaa tacgcaaggg gaacgcatga aggttatcgc 
     1201 tgtacttaac cagaaaggcg ggtcaggcaa gacgaccatc gcaacccatc tagcccgcgc 
     1261 cctgcaactc gccggggccg atgttctgtt agtcgattcc gatccccagg gcagtgcccg 
     1321 cgattgggcg gccgtgcggg aagatcaacc gctaaccgtt gtcggcatcg accgcccgac 
     1381 gattgaccgc gacgtgaagg ccatcggccg gcgcgacttc gtagtgatcg acggagcgcc 
     1441 ccaggcggcg gacttggctg tgtccgcgat caaggcagcc gacttcgtgc tgattccggt 
     1501 gcagccaagc ccttacgaca tatgggccac cgccgacctg gtggagctgg ttaagcagcg 
     1561 cattgaggtc acggatggaa ggctacaagc ggcctttgtc gtgtcgcggg cgatcaaagg 
     1621 cacgcgcatc ggcggtgagg ttgccgaggc gctggccggg tacgagctgc ccattcttga 
     1681 gtcccgtatc acgcagcgcg tgagctaccc aggcactgcc gccgccggca caaccgttct 
     1741 tgaatcagaa cccgagggcg acgctgcccg cgaggtccag gcgctggccg ctgaaattaa 
     1801 atcaaaactc atttgagtta atgaggtaaa gagaaaatga gcaaaagcac aaacacgcta 
     1861 agtgccggcc gtccgagcgc acgcagcagc aaggctgcaa cgttggccag cctggcagac 
     1921 acgccagcca tgaagcgggt caactttcag ttgccggcgg aggatcacac caagctgaag 
     1981 atgtacgcgg tacgccaagg caagaccatt accgagctgc tatctgaata catcgcgcag 
     2041 ctaccagagt aaatgagcaa atgaataaat gagtagatga attttagcgg ctaaaggagg 
     2101 cggcatggaa aatcaagaac aaccaggcac cgacgccgtg gaatgcccca tgtgtggagg 



     2161 aacgggcggt tggccaggcg taagcggctg ggttgtctgc cggccctgca atggcactgg 
     2221 aacccccaag cccgaggaat cggcgtgacg gtcgcaaacc atccggcccg gtacaaatcg 
     2281 gcgcggcgct gggtgatgac ctggtggaga agttgaaggc cgcgcaggcc gcccagcggc 
     2341 aacgcatcga ggcagaagca cgccccggtg aatcgtggca agcggccgct gatcgaatcc 
     2401 gcaaagaatc ccggcaaccg ccggcagccg gtgcgccgtc gattaggaag ccgcccaagg 
     2461 gcgacgagca accagatttt ttcgttccga tgctctatga cgtgggcacc cgcgatagtc 
     2521 gcagcatcat ggacgtggcc gttttccgtc tgtcgaagcg tgaccgacga gctggcgagg 
     2581 tgatccgcta cgagcttcca gacgggcacg tagaggtttc cgcagggccg gccggcatgg 
     2641 ccagtgtgtg ggattacgac ctggtactga tggcggtttc ccatctaacc gaatccatga 
     2701 accgataccg ggaagggaag ggagacaagc ccggccgcgt gttccgtcca cacgttgcgg 
     2761 acgtactcaa gttctgccgg cgagccgatg gcggaaagca gaaagacgac ctggtagaaa 
     2821 cctgcattcg gttaaacacc acgcacgttg ccatgcagcg tacgaagaag gccaagaacg 
     2881 gccgcctggt gacggtatcc gagggtgaag ccttgattag ccgctacaag atcgtaaaga 
     2941 gcgaaaccgg gcggccggag tacatcgaga tcgagctagc tgattggatg taccgcgaga 
     3001 tcacagaagg caagaacccg gacgtgctga cggttcaccc cgattacttt ttgatcgatc 
     3061 ccggcatcgg ccgttttctc taccgcctgg cacgccgcgc cgcaggcaag gcagaagcca 
     3121 gatggttgtt caagacgatc tacgaacgca gtggcagcgc cggagagttc aagaagttct 
     3181 gtttcaccgt gcgcaagctg atcgggtcaa atgacctgcc ggagtacgat ttgaaggagg 
     3241 aggcggggca ggctggcccg atcctagtca tgcgctaccg caacctgatc gagggcgaag 
     3301 catccgccgg ttcctaatgt acggagcaga tgctagggca aattgcccta gcaggggaaa 
     3361 aaggtcgaaa aggtctcttt cctgtggata gcacgtacat tgggaaccca aagccgtaca 
     3421 ttgggaaccg gaacccgtac attgggaacc caaagccgta cattgggaac cggtcacaca 
     3481 tgtaagtgac tgatataaaa gagaaaaaag gcgatttttc cgcctaaaac tctttaaaac 
     3541 ttattaaaac tcttaaaacc cgcctggcct gtgcataact gtctggccag cgcacagccg 
     3601 aagagctgca aaaagcgcct acccttcggt cgctgcgctc cctacgcccc gccgcttcgc 
     3661 gtcggcctat cgcggccgct ggccgctcaa aaatggctgg cctacggcca ggcaatctac 
     3721 cagggcgcgg acaagccgcg ccgtcgccac tcgaccgccg gcgcccacat caaggcaccc 
     3781 tgcctcgcgc gtttcggtga tgacggtgaa aacctctgac acatgcagct cccggagacg 
     3841 gtcacagctt gtctgtaagc ggatgccggg agcagacaag cccgtcaggg cgcgtcagcg 
     3901 ggtgttggcg ggtgtcgggg cgcagccatg acccagtcac gtagcgatag cggagtgtat 
     3961 actggcttaa ctatgcggca tcagagcaga ttgtactgag agtgcaccat atgcggtgtg 
     4021 aaataccgca cagatgcgta aggagaaaat accgcatcag gcgctcttcc gcttcctcgc 
     4081 tcactgactc gctgcgctcg gtcgttcggc tgcggcgagc ggtatcagct cactcaaagg 
     4141 cggtaatacg gttatccaca gaatcagggg ataacgcagg aaagaacatg tgagcaaaag 
     4201 gccagcaaaa ggccaggaac cgtaaaaagg ccgcgttgct ggcgtttttc cataggctcc 
     4261 gcccccctga cgagcatcac aaaaatcgac gctcaagtca gaggtggcga aacccgacag 
     4321 gactataaag ataccaggcg tttccccctg gaagctccct cgtgcgctct cctgttccga 
     4381 ccctgccgct taccggatac ctgtccgcct ttctcccttc gggaagcgtg gcgctttctc 
     4441 atagctcacg ctgtaggtat ctcagttcgg tgtaggtcgt tcgctccaag ctgggctgtg 
     4501 tgcacgaacc ccccgttcag cccgaccgct gcgccttatc cggtaactat cgtcttgagt 
     4561 ccaacccggt aagacacgac ttatcgccac tggcagcagc cactggtaac aggattagca 
     4621 gagcgaggta tgtaggcggt gctacagagt tcttgaagtg gtggcctaac tacggctaca 
     4681 ctagaaggac agtatttggt atctgcgctc tgctgaagcc agttaccttc ggaaaaagag 
     4741 ttggtagctc ttgatccggc aaacaaacca ccgctggtag cggtggtttt tttgtttgca 
     4801 agcagcagat tacgcgcaga aaaaaaggat ctcaagaaga tcctttgatc ttttctacgg 
     4861 ggtctgacgc tcagtggaac gaaaactcac gttaagggat tttggtcatg catgatatat 
     4921 ctcccaattt gtgtagggct tattatgcac gcttaaaaat aataaaagca gacttgacct 
     4981 gatagtttgg ctgtgagcaa ttatgtgctt agtgcatcta atcgcttgag ttaacgccgg 
     5041 cgaagcggcg tcggcttgaa cgaatttcta gctagacatt atttgccgac taccttggtg 
     5101 atctcgcctt tcacgtagtg gacaaattct tccaactgat ctgcgcgcga ggccaagcga 
     5161 tcttcttctt gtccaagata agcctgtcta gcttcaagta tgacgggctg atactgggcc 
     5221 ggcaggcgct ccattgccca gtcggcagcg acatccttcg gcgcgatttt gccggttact 
     5281 gcgctgtacc aaatgcggga caacgtaagc actacatttc gctcatcgcc agcccagtcg 
     5341 ggcggcgagt tccatagcgt taaggtttca tttagcgcct caaatagatc ctgttcagga 
     5401 accggatcaa agagttcctc cgccgctgga cctaccaagg caacgctatg ttctcttgct 
     5461 tttgtcagca agatagccag atcaatgtcg atcgtggctg gctcgaagat acctgcaaga 
     5521 atgtcattgc gctgccattc tccaaattgc agttcgcgct tagctggata acgccacgga 



     5581 atgatgtcgt cgtgcacaac aatggtgact tctacagcgc ggagaatctc gctctctcca 
     5641 ggggaagccg aagtttccaa aaggtcgttg atcaaagctc gccgcgttgt ttcatcaagc 
     5701 cttacggtca ccgtaaccag caaatcaata tcactgtgtg gcttcaggcc gccatccact 
     5761 gcggagccgt acaaatgtac ggccagcaac gtcggttcga gatggcgctc gatgacgcca 
     5821 actacctctg atagttgagt cgatacttcg gcgatcaccg cttcccccat gatgtttaac 
     5881 tttgttttag ggcgactgcc ctgctgcgta acatcgttgc tgctccataa catcaaacat 
     5941 cgacccacgg cgtaacgcgc ttgctgcttg gatgcccgag gcatagactg taccccaaaa 
     6001 aaacatgtca taacaagaag ccatgaaaac cgccactgcg ccgttaccac cgctgcgttc 
     6061 ggtcaaggtt ctggaccagt tgcgtgacgg cagttacgct acttgcatta cagcttacga 
     6121 accgaacgag gcttatgtcc actgggttcg tgcccgaatt gatcacaggc agcaacgctc 
     6181 tgtcatcgtt acaatcaaca tgctaccctc cgcgagatca tccgtgtttc aaacccggca 
     6241 gcttagttgc cgttcttccg aatagcatcg gtaacatgag caaagtctgc cgccttacaa 
     6301 cggctctccc gctgacgccg tcccggactg atgggctgcc tgtatcgagt ggtgattttg 
     6361 tgccgagctg ccggtcgggg agctgttggc tggctggtgg caggatatat tgtggtgtaa 
     6421 acaaattgac gcttagacaa cttaataaca cattgcggac gtttttaatg tactgaatta 
     6481 acgccgaatt gctctagcca atacgcaaac cgcctctccc cgcgcgttgg ccgattcatt 
     6541 aatgcagctg gcacgacagg tttcccgact ggaaagcggg cagtgagcgc aacgcaatta 
     6601 atgtgagtta gctcactcat taggcacccc aggctttaca ctttatgctt ccggctcgta 
     6661 tgttgtgtgg aattgtgagc ggataacaat ttcacacagg aaacagctat gaccatgatt 
     6721 acgaattcga gctcggtacc cggggatcct ctagagtcga cctgcaggca tgcaagcttg 
     6781 gcactggccg tcgttttaca acgtcgtgac tgggaaaacc ctggcgttac ccaacttaat 
     6841 cgccttgcag cacatccccc tttcgccagc tggcgtaata gcgaagaggc ccgcaccgat 
     6901 cgcccttccc aacagttgcg cagcctgaat ggcgaatgag cttgagcttg gatcagattg 
     6961 tcgtttcccg ccttcagttt aaactatcag tgtttgacag gatatattgg cgggtaaacc 
     7021 taagagaaaa gagcgtttat tagaataacg gatatttaaa agggcgtgaa aaggtttatc 
     7081 cgttcgtcca tttgtatgtg catgccaacc acagggttcc cctcgggatc aa 
 
 
 
 

 


