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Figure. |
Kudzu IspS DNA for E. coli (SEQ ID NO:1)

atgtgtgcgacctcttctcaatttactcagattaccgagcataattcccgtcgttccgcaaactatcagccaaacct
gtggaatttcgaattcctgcaatccctggagaacgacctgaaagtggaaaagctggaggagaaagcgaccaaactgg
aggaagaagttcgctgcatgatcaaccgtgtagacacccagcecgetgtceccectgectggagectgatcgacgatgtgecag
cgcctgggtctgacctacaaatttgaaaaagacatcattaaagccctggaaaacatcgtactgctggacgaaaacaa
aaagaacaaatctgacctgcacgcaaccgctctgtctttcececgtcectgetgegtcagcacggtttcgaggtttctcagg
atgtttttgagcgtttcaaggataaagaaggtggtttcagcggtgaactgaaaggtgacgtccaaggcctgctgage
ctgtatgaagcgtcttacctgggtttcgagggtgagaacctgctggaggaggcecgcecgtaccttttccatcacccacct
gaagaacaacctgaaagaaggcattaataccaaggttgcagaacaagtgagccacgccctggaactgccatatcacc
agcgtctgcaccgtctggaggecacgttggttcctggataaatacgaaccgaaagaaccgcatcaccagcectgectactg
gagctggcgaagctggattttaacatggtacagaccctgcaccagaaagagctgcaagatctgtccecgetggtggac
cgagatgggcctggctagcaaactggattttgtacgcgaccgecctgatggaagtttatttctgggcactgggtatgg
cgccagacccgcagtttggtgaatgtcgcaaagctgttactaaaatgtttggtctggtgacgatcatcgatgacgtg
tatgacgtttatggcactctggacgaactgcaactgttcaccgatgctgtagagcgctgggacgttaacgctattaa
caccctgccggactatatgaaactgtgtttcecctggcactgtacaacaccgttaacgacacgtcectattctattcectga
aagagaaaggtcataacaacctgtcctatctgacgaaaagctggcgtgaactgtgcaaagcctttctgcaagaggceg
aaatggtccaacaacaaaattatcccggctttctccaagtacctggaaaacgccagcgtttectecctecggtgtage
gctgctggcgecgtettacttttecgtatgeccagcagcaggaagacatctceccgaccacgecgectgegttcecctgaccg
acttccatggtctggtgcgttctagctgegttatcttecgectgtgcaacgatctggccacctetgecggeggagetg
gaacgtggcgagactaccaattctatcattagctacatgcacgaaaacgatggtaccagcgaggaacaggcccgcga
agaactgcgtaaactgatcgacgccgaatggaaaaagatgaatcgtgaacgcgttagcgactccaccctgctgecta
aagcgttcatggaaatcgcagttaacatggcacgtgtttcccactgcacctaccagtatggcgatggtctgggtcge
ccagactacgcgactgaaaaccgcatcaaactgctgctgattgaccctttcccgattaaccagctgatgtatgtcta
a
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Figure 2
Kudzu IspS protein (SEQ ID NO:2)

MCATSSQFTQITEHNSRRSANYQPNLWNFEFLQSLENDLKVEKLEEKATKLEEEVRCMINRVDTQPLSLLELIDDVQ
RLGLTYKFEKDI IKALENIVLLDENKKNKSDLHATALSFRLLRQHGFEVSQDVFERFKDKEGGFSGELKGDVQGLLS
LYEASYLGFEGENLLEEARTFSITHLKNNLKEGINTKVAEQVSHALELPYHQRLHRLEARWFLDKYEPKEPHHQLLL
ELAKLDFNMVQTLHQKELQDLSRWWTEMGLASKLDFVRDRLMEVYFWALGMAPDPQFGECRKAVTKMFGLVTIIDDV
YDVYGTLDELQLFTDAVERWDVNAINTLPDYMKLCFLALYNTVNDTSYSILKEKGHNNLSYLTKSWRELCKAFLQEA
KWSNNKIIPAFSKYLENASVSSSGVALLAPSYFSVCQQQEDISDHALRSLTDFHGLVRSSCVIFRLCNDLATSAAEL
ERGETTNSIISYMHENDGTSEEQAREELRKLIDAEWKKMNRERVSDSTLLPKAFMEIAVNMARVSHCTYQYGDGLGR
PDYATENRIKLLLIDPFPINQLMYV
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Figure 3
Poplar IspS DNA for E. coli (SEQ ID NO:6)

atgtgctctgtttctaccgagaacgtttccttcactgagacggaaaccgaggcacgtcgtagcgcgaactacgagcec
. gaatagctgggactacgatttcctgctgtcttccgatactgacgaatctattgaggtgtacaaagacaaagcaaaga
aactggaggctgaagtgcgccgcgaaattaacaacgagaaagctgaattcctgactctgectggagctgatcgataac
gtacagcgcctgggtctgggttaccgcttcgaatctgatatccgtcgegcactggatecgtttcgtaagcagecggecgg
tttcgatggcgtgaccaaaacgagcctgcacgctaccgcgectgtecttecegtcectgetgegtcagcacggcttcgaag
tttctcaggaagcattctccggtttcaaagatcaaaacggtaacttcctggaaaacctgaaagaagacactaaggcg
atcctgagcctgtatgaggcaagctttctggeccctggagggtgagaacatcctggatgaggcgcgegtattegecat
ctcccatctgaaagagctgtctgaagagaaaatcggtaaggaactggcagagcaggttaatcacgcactggaactgce
cgctgcatcgtcgtacccagecgtctagagacgagtttgagtccatcagaagecataccgcaaaaaggaggatagctaaccaag
gttctgctggaactggccatcctggactacaacatgatccagtccgtttaccagecgtgatctgecgtgaaacctececg
ttggtggcgccgtgtgggcctggcgaccaaactgcacttcgctaaggaccgectgattgagtcectttttactgggceag
tcggcgttgcgttcgaacctcagtattctgactgeccgtaacagegttgecgaaaatgttcagcttegttactattate
gacgacatctacgacgtttacggtactctggacgagctggaactgtttaccgacgctgtcgaacgttgggatgttaa
cgccatcaacgatctgcctgactacatgaaactgtgcttcctggcactgtataacacgatcaacgaaattgcatacg
acaacctgaaagacaaaggtgaaaacatcctgccgtacctgactaaagcgtgggcggatctgtgtaacgcttttctg
caagaagcgaaatggctgtataacaaatccactccgacctttgacgattatttcggcaatgcctggaaatccagctce
tggccecgetgcaactgatcttcgettattttgeggttgtccaaaacatcaaaaaggaggaaattgaaaacctgcaaa
aataccacgatatcattagccgtccttctcatatctttcgecctgtgcaacgacctggcaagcgcgtcecgcagagatce
gcacgtggcgaaaccgctaactctgtttcctgctacatgcgcaccaagggcatttccgaagagctggcaaccgagag
cgtaatgaatctgatcgacgaaacctgtaagaaaatgaacaaagaaaaactgggtggctccctgttcgctaaaccgt
tcgtagagactgctattaacctggcacgtcagagccactgcacctaccacaatggtgacgcacatactagcccggat
gaactgactcgtaaacgtgtactgtctgttatcaccgaaccgattctgccgttcgaacgttaa
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Figure 4

Poplar IspS protein (SEQ ID NO:7)

MCSVSTENVSEFTETETEARRSANYEPNSWDYDFLLSSDTDESIEVYKDKAKKLEAEVRREINNEKAEFLTLLELIDN
VQRLGLGYRFESDIRRALDRFVSSGGFDGVTKTSLHATALSFRLLRQHGFEVSQEAFSGFKDQNGNFLENLKEDTKA
ILSLYEASFLALEGENILDEARVFAISHLKELSEEKIGKELAEQVNHALELPLHRRTQRLEAVWSIEAYRKKEDANQ
VLLELAILDYNMIQSVYQRDLRETSRWWRRVGLATKLHFAKDRLIESFYWAVGVAFEPQYSDCRNSVAKMFSFVTII
DDIYDVYGTLDELELFTDAVERWDVNAINDLPDYMKLCFLALYNTINEIAYDNLKDKGENILPYLTKAWADLCNAFL
QEAKWLYNKSTPTFDDYFGNAWKSSSGPLQLIFAYFAVVQONIKKEEIENLQKYHDIISRPSHIFRLCNDLASASAEI
ARGETANSVSCYMRTKGISEELATESVMNLIDETCKKMNKEKLGGSLFAKPFVETAINLARQSHCTYHNGDAHTSPD

ELTRKRVLSVITEPILPFER
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Figure 5

Kudzu Isoprene Synthase
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Figure 6

Poplar Isoprene Synthase
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Figure 7
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Figure 9
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Figure 10A

plasmid MCM93 = pCR2.1-Kudzu (SEQ ID NO:22)

aagggcgaattctgcagatatccatcacactggcggccgectcgagcatgcatctagagggcccaattcgecctatag
tgagtcgtattacaattcactggccgtcgttttacaacgtcgtgactgggaaaaccctggcgttacccaacttaatc
gccttgcagcacatcccectttcgeccagectggecgtaatagcgaagaggcccgcaccgatcgeccttcccaacagttg
cgcagcctgaatggcgaatggacgcgccctgtagcggcgcattaagecgecggecgggtgtggtggttacgegecagegtg
accgctacacttgccagcgccctagecgeccgetectttegetttetteeccttectttectcgecacgttegecggett
tccececgtcaagctctaaatcgggggectecectttagggttccgatttagtgectttacggcacctcgaccccaaaaaac
ttgattagggtgatggttcacgtagtgggccatcgccctgatagacggtttttcgececctttgacgttggagteccacg
ttctttaatagtggactcttgttccaaactggaacaacactcaaccctatctcggtctattcttttgatttataagg
gattttgccgatttcggcctattggttaaaaaatgagctgatttaacaaaaatttaacgcgaattttaacaaaattc
agggcgcaagggctgctaaaggaagcggaacacgtagaaagccagtccgcagaaacggtgctgaccccggatgaata
tcagctactgggctatctggacaagggaaaacgcaagcgcaaagagaaagcaggtagcttgcagtgggcttacatgg
cgatagctagactgggcggttttatggacagcaagcgaaccggaattgccagctggggcgeccctctggtaaggttgg
gaagccctgcaaagtaaactggatggctttcttgccgccaaggatctgatggcgcaggggatcaagatctgatcaag
agacaggatgaggatcgtttcgcatgattgaacaagatggattgcacgcaggttctccggeccgettgggtggagagg
ctattcggctatgactgggcacaacagacaatcggctgctctgatgccgecgtgttccggectgtcagegcaggggceg
cccggttetttttgtcaagaccgacctgtceccggtgecctgaatgaactgcaggacgaggcagegecggctategtgge
tggccacgacgggcgttccttgegcagectgtgctcgacgttgtcactgaagcgggaagggactggectgectattggge
gaagtgccggggcaggatctcctgtcatcccaccttgctecctgeccgagaaagtatccatcatggectgatgcaatgceg
gcggctgcatacgcttgatccggctacctgcccattcgaccaccaagcgaaacatcgcatcgagcgagcacgtacte
ggatggaagccggtcttgtcgatcaggatgatctggacgaagagcatcaggggctcgcgccagccgaactgttcgec
aggctcaaggcgcgcatgcccgacggcgaggatctcgtcgtgacccatggcgatgectgettgecgaatatcatggt
ggaaaatggccgcttttctggattcatcgactgtggeccggectgggtgtggecggaccgctatcaggacatagegttgg
ctacccgtgatattgctgaagagcttggcggcgaatgggctgaccgecttcctcgtgectttacggtatcgecgetccece
gattcgcagcgcatcgccttctatcgecttcttgacgagttcttctgaattgaaaaaggaagagtatgagtattcaa
catttccgtgtcgecccttattcececttttttgeggecattttgecttectgtttttgectcacccagaaacgctggtgaa
agtaaaagatgctgaagatcagttgggtgcacgagtgggttacatcgaactggatctcaacagcggtaagatccttg
agagttttcgccccgaagaacgttttccaatgatgagcacttttaaagttctgectatgtggecgecggtattatceccecgt
attgacgccgggcaagagcaactcggtcgccgcatacactattctcagaatgacttggttgagtactcaccagtcac
agaaaagcatcttacggatggcatgacagtaagagaattatgcagtgctgccataaccatgagtgataacactgegg
ccaacttacttctgacaacgatcggaggaccgaaggagctaaccgcttttttgcacaacatgggggatcatgtaact
cgccttgatcgttgggaaccggagctgaatgaagccataccaaacgacgagcgtgacaccacgatgcctgtagcaat
ggcaacaacgttgcgcaaactattaactggcgaactacttactctagcttcccggcaacaattaatagactggatgg
aggcggataaagttgcaggaccacttctgcgctcggecccttecggetggetggtttattgectgataaatctggagec
ggtgagcgtgggtctcgcggtatcattgcagcactggggccagatggtaagccctccegtatcgtagttatctacac
gacggggagtcaggcaactatggatgaacgaaatagacagatcgctgagataggtgcctcactgattaagcattggt
aactgtcagaccaagtttactcatatatactttagattgatttaaaacttcatttttaatttaaaaggatctaggtg
aagatcctttttgataatctcatgaccaaaatcccttaacgtgagttttcgttccactgagcgtcagaccccgtaga
aaagatcaaaggatcttcttgagatcctttttttctgecgegtaatctgectgettgcaaacaaaaaaaccaccgcetac
cagcggtggtttgtttgccggatcaagagctaccaactctttttccgaaggtaactggcttcagcagagcgcagata
ccaaatactgttcttctagtgtagccgtagttaggccaccacttcaagaactctgtagcaccgcctacatacctcge
tctgctaatcctgttaccagtggctgctgccagtggcgataagtcgtgtcttaccgggttggactcaagacgatagt
taccggataaggcgcagcggtcgggcectgaacggggggttcgtgcacacagecccagcttggagcgaacgacctacacce
gaactgagatacctacagcgtgagctatgagaaagcgccacgcttcccgaagggagaaaggcggacaggtatceggt
aagcggcagggtcggaacaggagagcgcacgagggagcttccagggggaaacgectggtatectttatagtectgteg
ggtttcgccacctctgacttgagecgtcgatttttgtgatgectecgtcaggggggcggagecctatggaaaaacgccage
aacgcggcctttttacggttcctggecttttgectggecttttgetcacatgttetttecctgegttatecectgatte
tgtggataaccgtattaccgcctttgagtgagctgataccgctcgeccgcageccgaacgaccgagcgcagcgagtcag
tgagcgaggaagcggaagagcgcccaatacgcaaaccgecctctccccecgegegttggecgattcattaatgcagetgg
cacgacaggtttcccgactggaaagcgggcagtgagcgcaacgcaattaatgtgagttagctcactcattaggecacc
ccaggctttacactttatgcttccggctcgtatgttgtgtggaattgtgagcggataacaatttcacacaggaaaca
gctatgaccatgattacgccaagcttggtaccgagctcggatcenctagtaacggccgeccagtgtgctggaattcege
ccttgatcatgcattcgcccttaggaggtaaaaaaacatgtgtgcgacctcttctcaatttactcagattaccgage
ataattccegtegttecgcaaactatcageccaaacctgtggaatttcgaattecctgcaatcecctggagaacgaccectg
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Figure 10B

aaagtggaaaagctggaggagaaagcgaccaaactggaggaagaagttcgctgcatgatcaaccgtgtagacaccca
gccgcectgtcectgectggagectgatcgacgatgtgcagegectgggtctgacctacaaatttgaaaaagacatcatta
aagccctggaaaacatcgtactgctggacgaaaacaaaaagaacaaatctgacctgcacgcaaccgctctgtettte
cgtctgctgcgtcagcacggtttcgaggtttcectcaggatgtttttgagecgtttcaaggataaagaaggtggtttcag
cggtgaactgaaaggtgacgtccaaggcctgctgagcctgtatgaagcgtcttacctgggtttcgagggtgagaacc
tgctggaggaggcgcgtaccttttccatcacccacctgaagaacaacctgaaagaaggcattaataccaaggttgca
gaacaagtgagccacgccctggaactgccatatcaccagcgtctgcaccgtctggaggcacgttggttcctggataa
atacgaaccgaaagaaccgcatcaccagctgctgctggagctggcgaagctggattttaacatggtacagacecctgce
accagaaagagctgcaagatctgtcccgctggtggaccgagatgggecctggctagcaaactggattttgtacgecgac
cgcctgatggaagtttatttctgggcactgggtatggcgccagacccgcagtttggtgaatgtcgcaaagetgttac
taaaatgtttggtctggtgacgatcatcgatgacgtgtatgacgtttatggcactctggacgaactgcaactgttca
ccgatgctgtagagcgctgggacgttaacgctattaacaccctgccggactatatgaaactgtgtttcctggcactg
tacaacaccgttaacgacacgtcctattctattctgaaagagaaaggtcataacaacctgtcctatctgacgaaaag
ctggcgtgaactgtgcaaagcctttctgcaagaggcgaaatggtccaacaacaaaattatcccggectttcteccaagt
acctggaaaacgccagcgtttecctcctccggtgtagcgectgetggegecgtcttacttttccgtatgccagcagcag
gaagacatctccgaccacgcgctgcgttcecctgaccgactteccatggtctggtgecgttctagectgegttatettcecg
cctgtgcaacgatctggccacctctgcggecggagectggaacgtggecgagactaccaattctatcattagctacatge
acgaaaacgatggtaccagcgaggaacaggcccgcgaagaactgcgtaaactgatcgacgccgaatggaaaaagatg
aatcgtgaacgcgttagcgactccaccctgctgcctaaagecgttcatggaaatcgcagttaacatggcacgtgttte
ccactgcacctaccagtatggcgatggtctgggtcgcccagactacgcgactgaaaaccgcatcaaactgctgetga
ttgaccctttecccgattaaccagctgatgtatgtctaactgcagggatccgtcgaccg
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Figure 11
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Figure 12A

pET24D-Kudzu (SEQ ID NO:23) Kudzu IspS ORF 48-1742 (complementary)

gtgcggccgcaagcttgtcgacggagctcgaattcggatccctgcagttagacatacatcagectggttaatcgggaa
agggtcaatcagcagcagtttgatgcggttttcagtcgcgtagtctgggcgacccagaccatcgccatactggtagg
tgcagtgggaaacacgtgccatgttaactgcgatttccatgaacgctttaggcagcagggtggagtcgctaacgegt
tcacgattcatctttttccattcggcgtcgatcagtttacgcagttcttcgecgggectgttecctegetggtaccatce
gttttcgtgcatgtagctaatgatagaattggtagtctcgccacgttccagctccgeccgcagaggtggeccagategt
tgcacaggcggaagataacgcagctagaacgcaccagaccatggaagtcggtcagggaacgcagcgcgtggtcggag
atgtcttcctgctgectggcatacggaaaagtaagacggcgccagcagcgctacaccggaggaggaaacgctggegtt
ttccaggtacttggagaaagccgggataattttgttgttggaccatttcgectcttgcagaaaggectttgcacagtt
cacgccagcttttcgtcagataggacaggttgttatgacctttctctttcagaatagaataggacgtgtcgttaacg
gtgttgtacagtgccaggaaacacagtttcatatagtccggcagggtgttaatagecgttaacgtcccagcgectctac
agcatcggtgaacagttgcagttcgtccagagtgccataaacgtcatacacgtcatcgatgatcgtcaccagaccaa
acattttagtaacagctttgcgacattcaccaaactgcgggtctggcgccatacccagtgcccagaaataaacttcece
atcaggcggtcgcgtacaaaatccagtttgctagccaggecccatctcggtccaccagcgggacagatcttgcagcetce
tttctggtgcagggtctgtaccatgttaaaatccagcttcgccagctccagcagcagetggtgatgeggttctttceg
gttcgtatttatccaggaaccaacgtgcctccagacggtgcagacgctggtgatatggcagttccagggecgtggcetce
acttgttctgcaaccttggtattaatgccttctttcaggttgttcttcaggtgggtgatggaaaaggtacgcgectce
ctccagcaggttctcaccctcgaaacccaggtaagacgcttcatacaggctcagcaggccttggacgtcacctttca
gttcaccgctgaaaccaccttctttatccttgaaacgctcaaaaacatcctgagaaacctcgaaaccgtgectgacge
agcagacggaaagacagagcggttgcgtgcaggtcagatttgttctttttgttttcgtccagcagtacgatgttttce
cagggctttaatgatgtctttttcaaatttgtaggtcagacccaggcgctgcacatcgtcgatcagctccagcaggg
acagcggctgggtgtctacacggttgatcatgcagcgaacttcttcctccagtttggtcgetttctecctecagettt
tccactttcaggtcgttctccagggattgcaggaattcgaaattccacaggtttggctgatagtttgcggaacgacg
ggaattatgctcggtaatctgagtaaattgagaagaggtcgcacacatggtatatctccttcttaaagttaaacaaa
attatttctagaggggaattgttatccgctcacaattccecctatagtgagtcgtattaatttcgecgggatcgagatce
tcgatcctctacgccggacgcatcgtggeccggcatcaccggcgeccacaggtgecggttgetggcgectatatcgecga
catcaccgatggggaagatcgggctcgccacttcgggctcatgagecgettgtttecggegtgggtatggtggcaggcec
ccgtggccgggggactgttgggecgeccatcteccttgcatgcaccatteccttgeggeggeggtgectcaacggectcaac
ctactactgggctgcttcctaatgcaggagtcgcataagggagagcgtcgagatcccggacaccatcgaatggcecgcea
aaacctttcgcggtatggcatgatagcgcccggaagagagtcaattcagggtggtgaatgtgaaaccagtaacgtta
tacgatgtcgcagagtatgccggtgtctcttatcagaccgtttcecccgecgtggtgaaccaggccageccacgtttctge
gaaaacgcgggaaaaagtggaagcggcgatggcggagctgaattacattcccaaccgcgtggcacaacaactggecgg
gcaaacagtcgttgctgattggcgttgccacctccagtctggececctgcacgcgecgtecgcaaattgtcgeggegatt
aaatctcgcgccgatcaactgggtgccagegtggtggtgtcgatggtagaacgaagecggcgtcgaagcctgtaaage
ggcggtgcacaatcttctcgecgcaacgecgtcagtgggctgatcattaactatccgctggatgaccaggatgccattg
ctgtggaagctgcctgcactaatgttccggegttatttcttgatgtctctgaccagacacccatcaacagtattatt
ttctcccatgaagacggtacgcgactgggcgtggagcatctggtcgcattgggtcaccagcaaatcgecgetgttage
gggcccattaagttctgtctcggecgecgtctgecgtctggctggectggcataaatatctcactcgcaatcaaattcage
cgatagcggaacgggaaggcgactggagtgccatgtccggttttcaacaaaccatgcaaatgctgaatgagggcatc
gttcccactgcgatgectggttgccaacgatcagatggcgectgggcgcaatgecgcecgecattaccgagtceccgggetgeg
cgttggtgcggatatctcggtagtgggatacgacgataccgaagacagctcatgttatatcccgececgttaaccacca
tcaaacaggattttcgcctgectggggcaaaccagecgtggaccgecttgectgcaactctctcagggecaggecggtgaag
ggcaatcagctgttgcccgtctcactggtgaaaagaaaaaccaccctggcgecccaatacgcaaaccgecctctcececcg
cgcgttggccgattcattaatgcagctggcacgacaggtttcccgactggaaagecgggcagtgagcgcaacgcaatt
aatgtaagttagctcactcattaggcaccgggatctcgaccgatgcccttgagagccttcaacccagtcagectectt
ccggtgggcgcggggcatgactatcgtcgeccgcacttatgactgtecttectttatcatgcaactcgtaggacaggtgce
cggcagcgctctgggtcattttcggcgaggaccgectttcgectggagecgecgacgatgatcggectgtegettgeggta
ttcggaatcttgcacgccctcgectcaagecttcgtcactggtceccgecaccaaacgtttcggecgagaagcaggecat
tatcgccggcatggcggeccccacgggtgecgecatgatecgtgectectgtecgttgaggacccggectaggetggeggggtt
gccttactggttagcagaatgaatcaccgatacgcgagcgaacgtgaagcgactgctgctgcaaaacgtctgcgacce
tgagcaacaacatgaatggtcttcggtttccgtgtttcgtaaagtctggaaacgcggaagtcagcgccctgecaccat
tatgttccggatctgcatcgcaggatgctgctggctaccctgtggaacacctacatctgtattaacgaagecgetgge
attgaccctgagtgatttttctctggtcccgceccgecatccataccgeccagttgtttaccctcacaacgttceccagtaac
cgggcatgttcatcatcagtaaccegtatcgtgagecatectctetegtttcatecggtatcattaccececcatgaacag
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Figure 12B

aaatcccccttacacggaggcatcagtgaccaaacaggaaaaaaccgcccttaacatggececcgetttatcagaagcece
agacattaacgcttctggagaaactcaacgagctggacgcggatgaacaggcagacatctgtgaatcgcttcacgac
cacgctgatgagctttaccgcagctgcctcgegegtttcggtgatgacggtgaaaacctctgacacatgcagcectcecce
ggagacggtcacagcttgtctgtaagcggatgccgggagcagacaagcccgtcagggecgecgtcagegggtgttggeg
ggtgtcggggcgcagccatgacccagtcacgtagcgatagcggagtgtatactggcttaactatgcggcatcagage
agattgtactgagagtgcaccatatatgcggtgtgaaataccgcacagatgcgtaaggagaaaataccgcatcaggce
gctcttcecgettecctecgetcactgactcgectgegetecggtegttcggetgecggecgageggtatcagectcactcaaag
gcggtaatacggttatccacagaatcaggggataacgcaggaaagaacatgtgagcaaaaggccagcaaaaggccag
gaaccgtaaaaaggccgcgttgctggcgtttttccataggctececgececccctgacgagcatcacaaaaatcgacgcet
caagtcagaggtggcgaaacccgacaggactataaagataccaggcgtttcceccctggaagctcecctegtgegcetcet
cctgttccgaccctgeccgecttaccggatacctgteccgectttctceccttcgggaagecgtggegetttctcatagetce
acgctgtaggtatctcagttcggtgtaggtcgttcgectccaagectgggctgtgtgcacgaaccccccgttcageccg
accgctgcgecttatccggtaactatcgtcttgagtccaacccggtaagacacgacttatcgeccactggcagcagcece
actggtaacaggattagcagagcgaggtatgtaggcggtgctacagagttcttgaagtggtggcctaactacggcta
cactagaaggacagtatttggtatctgcgctctgctgaagccagttaccttcggaaaaagagttggtagctcttgat
ccggcaaacaaaccaccgctggtagcggtggtttttttgtttgcaagcagcagattacgcgcagaaaaaaaggatct
caagaagatcctttgatcttttctacggggtctgacgctcagtggaacgaaaactcacgttaagggattttggtcat
gaacaataaaactgtctgcttacataaacagtaatacaaggggtgttatgagccatattcaacgggaaacgtcttgce
tctaggccgcgattaaattccaacatggatgctgatttatatgggtataaatgggctcgcgataatgtcgggcaatc
aggtgcgacaatctatcgattgtatgggaagcccgatgcgccagagttgtttctgaaacatggcaaaggtagegttg
ccaatgatgttacagatgagatggtcagactaaactggctgacggaatttatgcctcttccgaccatcaagecatttt
atccgtactcctgatgatgcatggttactcaccactgcgatccccgggaaaacagcattccaggtattagaagaata
tcctgattcaggtgaaaatattgttgatgcgctggcagtgttcctgegeccggttgcattecgattecctgtttgtaatt
gtccttttaacagcgatcgecgtatttcgtctcgectcaggcgcaatcacgaatgaataacggtttggttgatgcgagt
gattttgatgacgagcgtaatggctggcctgttgaacaagtctggaaagaaatgcataaacttttgccattctcacc
ggattcagtcgtcactcatggtgatttctcacttgataaccttatttttgacgaggggaaattaataggttgtattg
atgttggacgagtcggaatcgcagaccgataccaggatcttgccatcctatggaactgcctcggtgagttttctect
tcattacagaaacggctttttcaaaaatatggtattgataatcctgatatgaataaattgcagtttcatttgatgct
cgatgagtttttctaagaattaattcatgagcggatacatatttgaatgtatttagaaaaataaacaaataggggtt
ccgcgcacatttccccgaaaagtgeccacctgaaattgtaaacgttaatattttgttaaaattcgecgttaaatttttg
ttaaatcagctcattttttaaccaataggccgaaatcggcaaaatcccttataaatcaaaagaatagaccgagatag
ggttgagtgttgttccagtttggaacaagagtccactattaaagaacgtggactccaacgtcaaagggcgaaaaacc
gtctatcagggcgatggcccactacgtgaaccatcaccctaatcaagttttttggggtcgaggtgccgtaaagcact
aaatcggaaccctaaagggagcccccgatttagagcttgacggggaaagccggcgaacgtggcgagaaaggaaggga
agaaagcgaaaggagcgggcgctagggcgctggcaagtgtagcggtcacgctgcgecgtaaccaccacacccgecgcg
cttaatgcgccgctacagggcgcecgtcccattcgeccaatccggatatagttcctectttcagcaaaaaacccctcaag
acccgtttagaggccccaaggggttatgctagttattgctcagcggtggcagcagccaactcagcettccttteggge
tttgttagcagccggatctcagtggtggtggtggtggtgctcga '
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Figure 13
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Figure 16
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Figure 17
Amino acid sequence of 6XHis N-terminally tagged P. alba IspS (SEQ ID NO:118)

MRGSHHHHHHGMASMTGGQQMGRDLYDDDDKDHPFTMRCSVSTENVSFTETETEARRSANYEPN
SWDYDYLLSSDTDESIEVYKDKAKKLEAEVRREINNEKAEFLTLLELIDNVQRLGLGYRFESDI
RGALDRFVSSGGFDAVTKTSLHGTALSFRLLRQHGFEVSQEAFSGFKDONGNFLENLKEDIKATI
LSLYEASFLALEGENILDEAKVFAISHLKELSEEKIGKELAEQVNHALELPLHRRTQRLEAVWS
IEAYRKKEDANQVLLELAILDYNMIQSVYQRDLRETSRWWRRVGLATKLHFARDRLIESFYWAV
GVAFEPQYSDCRNSVAKMFSFVTIIDDIYDVYGTLDELELFTDAVERWDVNAINDLPDYMKLCF
LALYNTINEIAYDNLKDKGENILPYLTKAWADLCNAFLQEAKWLYNKSTPTFDDYFGNAWKSSS
GPLQLVFAYFAVVQONIKKEEIENLQKYHDTISRPSHIFRLCNDLASASAEIARGETANSVSCYM
RTKGISEELATESVMNLIDETWKKMNKEKLGGSLFAKPFVETAINLARQSHCTYHNGDAHTSPD
ELTRKRVLSVITEPILPFER
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Figure 18A
Nucleotide sequence of pDu27 (SEQ ID NO:119)

aagggcgagctcaacgatccggctgctaacaaagcccgaaaggaagctgagttggectgcectgeca
ccgctgagcaataactagcataaccccttggggcctctaaacgggtcttgaggagttttttgcet
gaaaggaggaactatatccggatatcccgcaagaggcccggcagtaccggcataaccaagcecta
tgcctacagcatccagggtgacggtgccgaggatgacgatgagecgcattgttagatttcataca
cggtgcctgactgcgttagcaatttaactgtgataaactaccgcattaaagcttatcgatgata
agctgtcaaacatgagaattaattcttgaagacgaaagggcctcgtgatacgcctatttttata
ggttaatgtcatgataataatggtttcttagacgtcaggtggcacttttcggggaaatgtgege
ggaacccctatttgtttatttttctaaatacattcaaatatgtatccgctcatgagacaataac
cctgataaatgcttcaataatattgaaaaaggaagagtatgattgaacaagatggattgcacgce
aggttctccggccgcecttgggtggagaggctattcecggctatgactgggcacaactgacaatcggce
tgctctgatgccgeccgtgttecggctgtcagecgcaggggecgeccggttetttttgtcaagaccg
acctgtccggtgccctgaatgaactgcaggacgaggcagcgcggctatcgtggectggecacgac
gggcgttccttgecgcagectgtgectcgacgttgtcactgaagcgggaagggactggectgctattg
ggcgaagtgccggggcaggatctcctgtcatctcaccttgectcctgeccgagaaagtatccatca
tggctgatgcaatgcggcggctgcatacgcttgatccggctacctgecccattcgaccaccaagce
gaaacatcgcatcgagcgggcacgtactcggatggaagccggtcttgtcgatcaggatgatctg
gacgaagagcatcaggggctcgcgccageccgaactgttcgeccaggctcaaggcgcecgcatgeccg
acggcgaggatctcgtcgtgacacatggcgatgcctgcttgeccgaatatcatggtggaaaatgg
ccgcttttctggattcatcgactgtggeccggectgggtgtggcggaccgctatcaggacatagceg
ttggctacccgtgatattgctgaagagcttggcggcgaatgggctgaccgecttectegtgettt
acggtatcgccgctcccgattcgcagecgcatcgecttctatcgecttecttgacgagttcecttctg
agcgggactctggggttcgaaatgaccgaccaagcgacgcctaactgtcagaccaagtttactc
atatatactttagattgatttaaaacttcatttttaatttaaaaggatctaggtgaagatcctt
tttgataatctcatgaccaaaatcccttaacgtgagttttcgttccactgagecgtcagacccecg
tagaaaagatcaaaggatcttcttgagatcctttttttctgcgecgtaatctgectgecttgcaaac
aaaaaaaccaccgctaccagcggtggtttgtttgccggatcaagagctaccaactctttttccg
aaggtaactggcttcagcagagcgcagataccaaatactgtccttctagtgtagccgtagttag
gccaccacttcaagaactctgtagcaccgcctacatacctcgectctgctaatcctgttaccagt
ggctgctgccagtggcgataagtcgtgtecttaccgggttggactcaagacgatagttaccggat
aaggcgcagcggtcgggctgaacggggggttcgtgcacacagcccagcttggagcgaacgacct
acaccgaactgagatacctacagcgtgagctatgagaaagcgccacgcttcccgaagggagaaa
ggcggacaggtatccggtaagcggcagggtcggaacaggagagcgcacgagggagcttccaggg
ggaaacgcctggtatctttatagtcctgtcgggtttcgeccacctctgacttgagegtecgatttt
tgtgatgctcgtcaggggggcggagcctatggaaaaacgccagcaacgcggcctttttacggtt
cctggccttttgctggecttttgectcacatgttctttecctgegttatcececctgattctgtggat
aaccgtattaccgcctttgagtgagctgataccgctcgccgcagccgaacgaccgagcgcagcg
agtcagtgagcgaggaagcggaagagcgcctgatgcggtattttctecttacgcatctgtgegg
tatttcacaccgcaatggtgcactctcagtacaatctgctctgatgeccgcatagttaagccagt
atacactécgctatcgctacgtgactgggtcatggctgcgccccgacacccgccaacacccgct
gacgcgccctgacgggcttgtctgctcccggcatccgecttacagacaagectgtgaccgtctceceg
ggagctgcatgtgtcagaggttttcaccgtcatcaccgaaacgcgcgaggcagctgcggtaaag
ctcatcagcgtggtcgtgaagcgattcacagatgtctgcctgttcatccgcgtccagctcgttg
agttticiccagaagcgttaatgtctggecttctgataaagecgggeccatgttaagggeggtitttt
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Figure 18B
Nucleotide sequence of pDu27

cctgtttggtcactgatgcctccgtgtaagggggatttctgttcatgggggtaatgataccgat
gaaacgagagaggatgctcacgatacgggttactgatgatgaacatgcccggttactggaacgt
tgtgagggtaaacaactggcggtatggatgcggcgggaccagagaaaaatcactcagggtcaat
gccagcgcttcgttaatacagatgtaggtgttccacagggtagccagcagcatcctgcgatgcea
gatccggaacataatggtgcagggcgctgactteccgecgtttccagactttacgaaacacggaaa
ccgaagaccattcatgttgttgctcaggtcgcagacgttttgcagcagéagtcgcttcacgttc
gctcgcgtatcggtgattcattctgctaaccagtaaggcaaccccgccagectageccgggtcect
caacgacaggagcacgatcatgcgcacccgtggccaggacccaacgctgcccgagatgcgcecge
gtgcggctgctggagatggcggacgcgatggatatgttctgccaagggttggtttgcgecattca
cagttctccgcaagaattgattggctccaattcttggagtggtgaatccgttagcgaggtgcecg
ccggcttccattcaggtcgaggtggcccggctccatgcaccgcgacgcaacgcggggaggcaga
caaggtatagggcggcgcctacaatccatgccaaccecgttccatgtgectcgeccgaggecggcata
aatcgccgtgacgatcagcggtccaatgatcgaagttaggctggtaagagccgcgagecgatcect
tgaagctgtccctgatggtcgtcatctacctgecctggacagcatggcctgcaacgcgggcatcce
cgatgccgccggaagcgagaagaatcataatggggaaggccatccagectcgecgtcgcgaacge
cagcaagacgtagcccagcgcgtcggccgccatgecggcgataatggcctgettctcgecgaaa
cgtttggtggcgggaccagtgacgaaggcttgagcgagggcgtgcaagattccgaataccgcaa
gcgacaggccgatcatcgtcgcgectccagcgaaagcggtcctcgeccgaaaatgacccagagegce
tgccggcacctgtcctacgagttgcatgataaagaagacagtcataagtgcggcgacgatagtce
atgccccecgcgcecccaccggaaggagctgactgggttgaaggctctcaagggcatcggtcgagatce
ccggtgcctaatgagtgagctaacttacattaattgcgttgecgctcactgecccgectttccagte
gggaaacctgtcgtgccagctgcattaatgaatcggccaacgcgcggggagaggcggtttgegt
attgggcgccagggtggtttttcttttcaccagtgagacgggcaacagctgattgceccttcacc
gcctggccctgagagagttgcagcaagcggtccacgctggtttgeccccagcaggcgaaaatect
gtttgatggtggttaacggcgggatataacatgagctgtcttcggtatcgtcgtatcccactac
cgagatatccgcaccaacgcgcagcccggactcggtaatggcgecgcattgecgecccagecgecatce
tgatcgttggcaaccagcatcgcagtgggaacgatgccctcattcagcatttgcatggtttgtt
gaaaaccggacatggcactccagtcgeccttececcgtteccgetatcggctgaatttgattgegagt
gagatatttatgccagccagccagacgcagacgcgccgagacagaacttaatgggecccgctaac
agcgcgatttgctggtgacccaatgcgaccagatgctccacgecccagtcgecgtaccgtcttcat
gggagaaaataatactgttgatgggtgtctggtcagagacatcaagaaataacgccggaacatt
agtgcaggcagcttccacagcaatggcatcctggtcatccagcggatagttaatgatcagccca
ctgacgcgttgcgcgagaagattgtgcaccgccgcetttacaggecttcgacgccgcttecgttcta
ccatcgacaccaccdacgctggcacccagttgatcggcgcgagatttaatcgccgcgacaatttg
cgacggcgcgtgcagggccagactggaggtggcaacgccaatcagcaacgactgtttgcccgec
agttgttgtgccacgcggttgggaatgtaattcagctccgccatcgececgetteccactttttcecce
gcgttttcgcagaaacgtggctggcctggttcaccacgcgggaaacggtctgataagagacacc
ggcatactctgcgacatcgtataacgttactggtttcacattcaccaccctgaattgactctct
tccgggcgctatcatgccataccgcgaaaggttttgecgeccattcgatggtgtccgggatctega
cgctctcccttatgcgactcctgcattaggaagcagcccagtagtaggttgaggécgttgagca
ccgccgccgcaaggaatggtgcatgcaaggagatggcgcccaacagtccececcggceccacggggcece
tgccaccatacccacgccgaaacaagcgectcatgagecccgaagtggegageccgatcectteecea
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Figure 18C
Nucleotide sequence of pDu27

tcggtgatgtcggcgatataggcgccagcaaccgcacctgtggecgecggtgatgccggccacga
tgcgtccggcgtagaggatcgagatctcgatcccgcgaaattaatacgactcactataggggaa
ttgtgagcggataacaattcccctctagaaataattttgtttaactttaagaaggagatataca
tatgcggggttctcatcatcatcatcatcatggtatggctagcatgactggtggacagcaaatg
ggtcgggatctgtacgacgatgacgataaggatcatcccttcaccatgecgttgtagecgtgtcca
ccgaaaatgtgtctttcaccgaaactgaaaccgaagctcgtcgttctgcgaactacgaacctaa
cagctgggactatgattacctgctgtcctccgacacggacgagtccatcgaagtatacaaagac
aaagcgaaaaagctggaagccgaagttcgtcgcgagattaataacgaaaaagcagaatttctga
‘ccctgctggaactgattgacaacgtccagcgectgggectgggttacecgtttcgagtctgatat
ccgtggtgcgctggatcgecttegtttectcecggeggecttcgatgecggtaaccaagactteectg
cacggtacggcactgtctttccgtctgctgecgtcaacacggttttgaggtttctcaggaagcegt
tcagcggcttcaaagaccaaaacggcaacttcctggagaacctgaaggaagatatcaaagctat
cctgagcctgtacgaggccagcttcctggctctggaaggcgaaaacatcctggacgaggcgaag
gttttcgcaatctctcatctgaaagaactgtctgaagaaaagatcggtaaagagctggcagaac
aggtgaaccatgcactggaactgccactgcatcgccgtactcagcgtctggaagcagtatggtc
tatcgaggcctaccgtaaaaaggaggacgcgaatcaggttctgctggagctggcaattctggat
tacaacatgatccagtctgtataccagcgtgatctgcgtgaaacgtcccgttggtggegtegtg
tgggtctggcgaccaaactgcactttgctcgtgaccgectgattgagagcttctactgggeecgt
gggtgtagcattcgaaccgcaatactccgactgccgtaactccgtcgcaaaaatgttttctttce
gtaaccattatcgacgatatctacgatgtatacggcaccctggacgaactggagctgtttactg
atgcagttgagcgttgggacgtaaacgccatcaacgacctgccggattacatgaaactgtgcett
tctggctctgtataacactattaacgaaatcgcctacgacaacctgaaagataaaggtgagaac
atcctgccgtatctgaccaaagcctgggctgacctgtgcaacgctttcctgcaagaagccaagt
ggctgtacaacaaatctactccgacctttgacgactacttcggcaacgcatggaaatcctcttc
tggcccgctgcaactggtgttcgecttacttcgectgtcgtgcagaacattaaaaaggaagagatce
gaaaacctgcaaaaataccatgacaccatctctcgtccttcccatatcttccgtectgtgcaatg
acctggctagcgcgtctgecggaaattgecgecgtggtgaaaccgcaaatagecgtttecttgttacat
gcgcactaaaggtatctccgaagaactggctaccgaaagcgtgatgaatctgatcgatgaaacc
tggaaaaagatgaacaaggaaaaactgggtggtagcctgttcgcgaaaccgttcgtggaaaccyg
cgatcaacctggcacgtcaatctcactgcacttatcataacggcgacgcgcatacctcteccgga
tgagctgacccgcaaacgcgttctgtctgtaatcactgaaccgattctgccgtttgaacgctaa
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Figure 19
Amino acid sequence of full length P. alba IspS in P. alba (SEQ ID NO:120)

MRCSVSTENVSFTETETEARRSANYEPNSWDYDYLLSSDTDESIEVYKDKAKKLEAEVRREINN
EKAEFLTLLELIDNVQRLGLGYRFESDIRGALDRFVSSGGFDAVTKTSLHGTALSFRLLRQHGF
EVSQEAFSGFKDONGNFLENLKEDIKAILSLYEASFLALEGENILDEAKVFAISHLKELSEEKI
GKELAEQVNHALELPLHRRTQRLEAVWSIEAYRKKEDANQVLLELAILDYNMIQSVYQRDLRET
SRWWRRVGLATKLHFARDRLIESFYWAVGVAFEPQYSDCRNSVAKMFSFVTIIDDIYDVYGTLD
ELELFTDAVERWDVNAINDLPDYMKLCFLALYNTINEIAYDNLKDKGENILPYLTKAWADLCNA
FLOQEAKWLYNKSTPTEFDDYFGNAWKSSSGPLQLVFAYFAVVONIKKEEIENLQKYHDTISRPSH
IFRLCNDLASASAETIARGETANSVSCYMRTKGISEELATESVMNLIDETWKKMNKEKLGGSLFA
KPFVETAINLARQSHCTYHNGDAHTSPDELTRKRVLSVITEPILPFER
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Figure 20A
Nucleotide sequence of P. alba pET24a (SEQ ID NO:121)

tggcgaatgggacgcgccecctgtagecggegecattaagecgcggcegggtgtggtggttacgecgcage
gtgaccgctacacttgccagcgeccctagegeccgetectttegetttectteecttectttecteg
ccacgttcgccggcectttecccecgtcaagectctaaatcgggggctecctttagggttecgatttag
tgctttacggcacctcgaccccaaaaaacttgattagggtgatggttcacgtagtgggceccatcg
ccctgatagacggtttttcgeccctttgacgttggagtccacgttctttaatagtggactettgt
tccaaactggaacaacactcaaccctatctcggtctattcttttgatttataagggattttgec
gatttcggcctattggttaaaaaatgagctgatttaacaaaaatttaacgcgaattttaacaaa
atattaacgtttacaatttcaggtggcacttttcggggaaatgtgcgcggaaccectatttgtt
tatttttctaaatacattcaaatatgtatccgctcatgaattaattcttagaaaaactcatcga
gcatcaaatgaaactgcaatttattcatatcaggattatcaataccatatttttgaaaaagccg
tttctgtaatgaaggagaaaactcaccgaggcagttccataggatggcaagatcctggtatcgg
tctgcgattccgactcgtccaacatcaatacaacctattaatttccecctecgtcaaaaataaggt
tatcaagtgagaaatcaccatgagtgacgactgaatccggtgagaatggcaaaagtttatgcat
ttctttccagacttgttcaacaggccagccattacgctcgtcatcaaaatcactcgcatcaacc
aaaccgttattcattcgtgattgcgcctgagcgagacgaaatacgcgatcgctgttaaaaggac
aattacaaacaggaatcgaatgcaaccggcgcaggaacactgccagcgcatcaacaatattttce
acctgaatcaggatattcttctaatacctggaatgctgttttcccggggatcgcagtggtgagt
aaccatgcatcatcaggagtacggataaaatgcttgatggtcggaagaggcataaattccgtca
gccagtttagtctgaccatctcatctgtaacatcattggcaacgctacctttgccatgtttcag
aaacaactctggcgcatcgggcttcccatacaatcgatagattgtcgcacctgattgcccgaca
ttatcgcgagcccatttatacccatataaatcagcatccatgttggaatttaatcgecggectag
agcaagacgtttcccgttgaatatggctcataacaccccttgtattactgtttatgtaagcaga
cagttttattgttcatgaccaaaatcccttaacgtgagttttcgttccactgagcgtcagacce
cgtagaaaagatcaaaggatcttcttgagatcctttttttctgecgecgtaatctgectgecttgecaa
acaaaaaaaccaccgctaccagcggtggtttgtttgccggatcaagagctaccaactcttttte
cgaaggtaactggcttcagcagagcgcagataccaaatactgtccttctagtgtagececgtagtt
aggccaccacttcaagaactctgtagcaccgcctacatacctcgctctgctaatcctgttacca
gtggctgctgccagtggcgataagtcgtgtcttaccgggttggactcaagacgatagttaccgg
ataaggcgcagcggtcgggctgaacggggggttcgtgcacacagcccagcttggagcgaacgac
ctacaccgaactgagatacctacagcgtgagctatgagaaagcgccacgcttcccgaagggaga
aaggcggacaggtatccggtaagcggcagggtcggaacaggagagcgcacgagggagcttccag
ggggaaacgcctggtatctttatagtcctgtcgggtttcgeccacctctgacttgagegtcgatt
tttgtgatgctcgtcaggggggcggagcctatggaaaaacgccagcaacgcggectttttacgg
ttcctggccttttgectggecttttgectcacatgttectttectgegttatccecctgattetgtgg
ataaccgtattaccgcctttgagtgagctgataccgctcgeccgcagecgaacgaccgagegecag
cgagtcagtgagcgaggaagcggaagagcgcctgatgecggtattttectececttacgcatctgtge
ggtatttcacaccgcatatatggtgcactctcagtacaatctgctctgatgccgcatagttaag
ccagtatacactccgctatcgctacgtgactgggtcatggctgcgccccgacacccgecaacac
ccgctgacgcgeccctgacgggettgtectgectccecggecatccgettacagacaagectgtgaccgt
ctccgggagctgcatgtgtcagaggttttcaccgtcatcaccgaaacgcgcgaggcagectgegg
taaagctcatcagcgtggtcgtgaagcgattcacagatgtctgecctgttcatccgecgtcecaget
cgttgagtttctccagaagcgttaatgtctggcttctgataaagcgggccatgttaagggcggt
tttttectgtttggtcactgatgectcegtgtaagygggatttctgitcatgggggtaatgata
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Figure 20B
Nucleotide sequence of P. alba pET24a

ccgatgaaacgagagaggatgctcacgatacgggttactgatgatgaacatgcccggttactgg
aacgttgtgagggtaaacaactggcggtatggatgcggcgggaccagagaaaaatcactcaggg
tcaatgccagcgcttcgttaatacagatgtaggtgttccacagggtagccagcagcatectgeg
atgcagatccggaacataatggtgcagggcgctgacttccgcgtttccagactttacgaaacac
ggaaaccgaagaccattcatgttgttgctcaggtcgcagacgttttgcagcagcagtcgecttca
cgttcgctcgcgtatcggtgattcattctgctaaccagtaaggcaaccecgccagectagcecgg
gtcctcaacgacaggagcacgatcatgcgcacccgtggggccgeccatgeccggcgataatgacct
gcttctcgccgaaacgtttggtggcgggaccagtgacgaaggcttgagcgagggcgtgcaagat
tccgaataccgcaagcgacaggccgatcatcgtecgecgectccagcgaaagcggtecctecgecgaaa
atgacccagagcgctgccggcacctgtcctacgagttgcatgataaagaagacagtcataagtg
cggcgacgatagtcatgccccgcgcccaccggaaggagctgactgggttgaaggctctcaaggg
catcggtCgagatcccggtgcctaatgagtgagctaacttacattaattgcgttgcgctcactg
cccgctttccagtcgggaaacctgtcgtgccagectgcattaatgaatcggccaacgcgcgggga
gaggcggtttgcgtattgggcgeccagggtggtttttcttttcaccagtgagacgggcaacagct
gattgcccttcaccgecctggccctgagagagttgcagcaagcggtccacgectggtttgecccag
caggcgaaaatcctgtttgatggtggttaacggcgggatataacatgagctgtcttcggtatcg
tcgtatcccactaccgagatatcecgcaccaacgcgcagcccggactcggtaatggegecgecattg
cgcccagcgccatctgatcgttggcaaccagcatcgcagtgggaacgatgceccecctcattcagceat
ttgcatggtttgttgaaaaccggacatggcactccagtcgecttecccgtteccgctatcggetga
atttgattgcgagtgagatatttatgccagccagccagacgcagacgcgccgagacagaactta
atgggcccgctaacagcgcgatttgectggtgacccaatgcgaccagatgctccacgcccagteg
cgtaccgtcttcatgggagaaaataatactgttgatgggtgtctggtcagagacatcaagaaat
aacgccggaacattagtgcaggcagcttccacagcaatggcatcctggtcatccagecggatagt
- taatgatcagcccactgacgcgttgcgcgagaagattgtgcaccgccgctttacaggecttcgac
gccgcttegttctaccatcgacaccaccacgctggcacccagttgatcggecgecgagatttaatce
gccgcgacaatttgcgacggcgcgtgcagggccagactggaggtggcaacgccaatcagcaacyg
actgtttgcccgccagttgttgtgccacgcggttgggaatgtaattcagctccgeccatcgecge
ttccactttttceccgegttttcgcagaaacgtggectggectggttcaccacgecgggaaacggte
tgataagagacaccggcatactctgcgacatcgtataacgttactggtttcacattcaccaccc
tgaattgactctcttccgggcgctatcatgccataccgecgaaaggttttgecgeccattcgatggt
gtccgggatctcgacgctctceccttatgcgactcctgcattaggaagcagecccagtagtaggtt
gaggccgttgagcaccgccgccgcaaggaatggtgcatgcaaggagatggcgcccaacagtccece
ccggccacggggcctgccaccatacccacgccgaaacaagcgctcatgagecccgaagtggecgag
cccgatcttcecccatcggtgatgtcggecgatataggcgccagcaaccgcacctgtggecgecggt
gatgccggccacgatgcgtccggcgtagaggatcgagatctcgatccecgcgaaattaatacgac
tcactataggggaattgtgagcggataacaattcccctctagaaataattttgtttaactttaa
gaaggagatatacatatgcgttgtagcgtgtccaccgaaaatgtgtctttcaccgaaactgaaa
ccgaagctcgtcgttctgcgaactacgaacctaacagctgggactatgattacctgctgtccte
cgacacggacgagtccatcgaagtatacaaagacaaagcgaaaaagctggaagccgaagttegt
cgcgagattaataacgaaaaagcagaatttctgaccctgctggaactgattgacaacgtccagce
gcctgggcecctgggttaccgtttcgagtctgatatcecgtggtgecgectggatcgecttecgtttecte
cggcggcttcgatgcggtaaccaagacttceccctgcacggtacggcactgtctttecgtcectgetyg
cgtcaacacggttttgaggtttctcaggaagcgttcagecggecticaaagaccaaaacggecaact
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nge?OC
Nucleotide sequence of P. alba pET24a

tcctggagaacctgaaggaagatatcaaagctatcctgagcectgtacgaggccagcettectgge
tctggaaggcgaaaacatcctggacgaggcgaaggttttcgcaatctctcatctgaaagaactg
tctgaagaaaagatcggtaaagagctggcagaacaggtgaaccatgcactggaactgccactge
atcgccgtactcagcgtctggaagcagtatggtctatcgaggcctaccgtaaaaaggaggacgce
gaatcaggttctgctggagctggcaattctggattacaacatgatccagtctgtataccagcgt
gatctgcgtgaaacgtceccgttggtggcgtcgtgtgggtctggcgaccaaactgcactttgcetce
gtgaccgcctgattgagagcttctactgggccgtgggtgtagcattcgaaccgcaatactccga
ctgccgtaactccgtcgcaaaaatgttttctttcgtaaccattatcgacgatatctacgatgta
tacggcaccctggacgaactggagctgtttactgatgcagttgagcgttgggacgtaaacgceca
tcaacgacctgccggattacatgaaactgtgctttctggctctgtataacactattaacgaaat
cgcctacgacaacctgaaagataaaggtgagaacatcctgceccgtatctgaccaaagectgggcet
gacctgtgcaacgctttcctgcaagaagccaagtggctgtacaacaaatctactccgacctttg
acgactacttcggcaacgcatggaaatcctcttctggececgectgcaactggtgttecgettactt
cgctgtcgtgcagaacattaaaaaggaagagatcgaaaacctgcaaaaataccatgacaccatc
tctcgtccttcccatatcttcecgtctgtgcaatgacctggctagecgecgtctgeggaaattgcege
gtggtgaaaccgcaaatagcgtttcttgttacatgcgcactaaaggtatctccgaagaactggce
taccgaaagcgtgatgaatctgatcgatgaaacctggaaaaagatgaacaaggaaaaactgggt
ggtagcctgttcgcgaaaccgttcgtggaaaccgcgatcaacctggcacgtcaatctcactgca
cttatcataacggcgacgcgcatacctctccggatgagctgacccgcaaacgegttectgtctgt
aatcactgaaccgattctgccgtttgaacgctaaggatccgaattcgagctcecgtcgacaaget
tgcggccgcactcgagcaccaccaccaccaccactgagatccggectgctaacaaagecccgaaag
gaagctgagttggctgctgccaccgctgagcaataactagcataaccccttggggectctaaac
gggtcttgaggggttttttgctgaaaggaggaactatatccggat
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Figure 24
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Figure 25
Amino acid sequence of “MEA” variant of P. alba IspS (SEQ IDNO:122)

MEARRSANYEPNSWDYDYLLSSDTDESIEVYKDKAKKLEAEVRREINNEKAEFLTLLELIDNVQ
RLGLGYRFESDIRGALDRFVSSGGFDAVTKTSLHGTALSFRLLROQHGFEVSQEAFSGFKDQNGN
FLENLKEDIKAILSLYEASFLALEGENILDEAKVFAISHLKELSEEKIGKELAEQVNHALELPL
HRRTQRLEAVWSIEAYRKKEDANQVLLELAILDYNMIQSVYQRDLRETSRWWRRVGLATKLHFA
RDRLIESFYWAVGVAFEPQYSDCRNSVAKMFSFVTIIDDIYDVYGTLDELELFTDAVERWDVNA
INDLPDYMKLCFLALYNTINEIAYDNLKDKGENILPYLTKAWADLCNAFLQEAKWLYNKSTPTF
DDYFGNAWKSSSGPLQLVFAYFAVVONIKKEEIENLQKYHDTISRPSHIFRLCNDLASASAEIA
RGETANSVSCYMRTKGISEELATESVMNLIDETWKKMNKEKLGGSLFAKPFVETAINLARQSHC
TYHNGDAHTSPDELTRKRVLSVITEPILPFER
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Figure 26A

Nucleotide sequence of pDu39 (SEQ ID NO:123)

tggcgaatgggacgcgccctgtageggegecattaagegeggegggtgtggtggttacgegeage
gtgaccgctacacttgccagcgccctagcgecccgetectttegetttcecttececttecttteteg
ccacgttcgccggctttceccccgtcaagectctaaatcgggggctcectttagggttceccgatttag
tgctttacggcacctcgaccccaaaaaacttgattagggtgatggttcacgtagtgggeccatcg
ccctgatagacggtttttcgecctttgacgttggagtccacgttctttaatagtggactcecttgt
tccaaactggaacaacactcaaccctatctcggtctattcttttgatttataagggattttgec
gatttcggcctattggttaaaaaatgagctgatttaacaaaaatttaacgcgaattttaacaaa
atattaacgtttacaatttcaggtggcacttttcggggaaatgtgcgcggaaccectatttgtt
tatttttctaaatacattcaaatatgtatccgctcatgaattaattcttagaaaaactcatcga
gcatcaaatgaaactgcaatttattcatatcaggattatcaataccatatttttgaaaaagccg
tttctgtaatgaaggagaaaactcaccgaggcagttccataggatggcaagatcctggtatcgg
tctgcgattccgactcgtccaacatcaatacaacctattaatttccecctecgtcaaaaataaggt
tatcaagtgagaaatcaccatgagtgacgactgaatccggtgagaatggcaaaagtttatgcat
ttctttccagacttgttcaacaggccagccattacgctcgtcatcaaaatcactcgcatcaacce
aaaccgttattcattcgtgattgcgcctgagcgagacgaaatacgcgatcgectgttaaaaggac
aattacaaacaggaatcgaatgcaaccggcgcaggaacactgccagcgcatcaacaatatttte
acctgaatcaggatattcttctaatacctggaatgctgttttcccggggatcgcagtggtgagt
aaccatgcatcatcaggagtacggataaaatgcttgatggtcggaagaggcataaattccgtca
gccagtttagtctgaccatctcatctgtaacatcattggcaacgctacctttgccatgtttcag
aaacaactctggcgcatcgggcttcccatacaatcgatagattgtcgcacctgattgcccgaca
ttatcgcgagcccatttatacccatataaatcagcatccatgttggaatttaatcgcggectag
agcaagacgtttcccgttgaatatggctcataacaccccttgtattactgtttatgtaagcaga
cagttttattgttcatgaccaaaatcccttaacgtgagttttcgttccactgagegtcagaccce
cgtagaaaagatcaaaggatcttcttgagatcctttttttctgecgegtaatctgetgettgceaa
acaaaaaaaccaccgctaccagcggtggtttgtttgccggatcaagagctaccaactecttttte
' cgaaggtaactggcttcagcagagcgcagataccaaatactgtccttctagtgtageccgtagtt
aggccaccacttcaagaactctgtagcaccgcctacatacctcgctctgctaatcctgttacca
gtggctgctgccagtggcgataagtcgtgtcttaccgggttggactcaagacgatagttaccgg
ataaggcgcagcggtcgggctgaacggggggttcecgtgcacacagcccagcttggagcgaacgac
ctacaccgaactgagatacctacagcgtgagctatgagaaagcgccacgcttcccgaagggaga
. aaggcggacaggtatccggtaagcggcagggtcggaacaggagagcgcacgagggagcttccag
ggggaaacgcctggtatctttatagtcctgtcgggtttcgeccacctctgacttgagcgtcgatt
tttgtgatgctcgtcaggggggcggagcctatggaaaaacgccagcaacgcggectttttacgg
ttcctggccttttgectggecttttgectcacatgttetttectgegttateccectgattectgtgg
ataaccgtattaccgcctttgagtgagctgataccgctcgeccgcagccgaacgaccgagecgcag
cgagtcagtgagcgaggaagcggaagagcgcctgatgcggtattttectccttacgecatctgtge
ggtatttcacaccgcatatatggtgcactctcagtacaatctgctctgatgccgcatagttaag
ccagtatacactccgctatcgctacgtgactgggtcatggctgcgcececcgacacccgecaacac
ccgctgacgcgcecctgacgggcecttgtectgetecccggecateccgettacagacaagectgtgacegt
ctccgggagctgecatgtgtcagaggttttcaccgtcatcaccgaaacgcgcgaggcagcectgegg
taaagctcatcagcgtggtcgtgaagcgattcacagatgtctgectgttcatccgecgteccaget
cgttgagtttctccagaagcgttaatgtctggcttctgataaagcgggccatgttaagggecggt
tttttcectgtttggtcactgatgecctecgtgtaagggggatttectgitcatgggggtaatgata
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Figure 26B
Nucleotide sequence of pDu39

ccgatgaaacgagagaggatgctcacgatacgggttactgatgatgaacatgcccggttactgg
aacgttgtgagggtaaacaactggcggtatggatgcggcgggaccagagaaaaatcactcaggg
tcaatgccagcgcttcgttaatacagatgtaggtgttccacagggtagccagcagcatcecctgeg
atgcagatccggaacataatggtgcagggcgctgacttccgegtttccagactttacgaaacac
ggaaaccgaagaccattcatgttgttgctcaggtcgcagacgttttgcagcagcagtcgcttca
cgttcgctcgecgtatcggtgattcattctgctaaccagtaaggcaaccccgccagectagecgg
gtcctcaacgacaggagcacgatcatgcgcacccgtgaggccgccatgecggcgataatggect
gcttctcgccgaaacgtttggtggcgggaccagtgacgaaggcttgagcgagggecgtgcaagat
tccgaataccgcaagcgacaggccgatcatcgtcgecgectccagecgaaagecggtectecgecgaaa
atgacccagagcgctgccggcacctgtcctacgagttgcatgataaagaagacagtcataagtg
cggcgacgatagtcatgcccecgcgeccaccggaaggagctgactgggttgaaggetctcaaggg
catcggtcgagatcccggtgecctaatgagtgagctaacttacattaattgegttgcgectcactg
cccgctttccagtcgggaaacctgtecgtgeccagectgcattaatgaatcggccaacgecgecgggga
gaggcggtttgcgtattgggcgeccagggtggtttttcttttcaccagtgagacgggcaacagct
gattgcccttcaccgcctggeccctgagagagttgcagcaagecggtccacgetggtttgeccecag
caggcgaaaatcctgtttgatggtggttaacggcgggatataacatgagctgtcttcggtatcg
tcgtatcccactaccgagatatccgcaccaacgcgcagceccggactecggtaatggegegeattg
cgcccagcgccatctgatcgttggcaaccagcatcgcagtgggaacgatgcectcattcageat
ttgcatggtttgttgaaaaccggacatggcactccagtcgeccttecececgttecgectatcggectga
atttgattgcgagtgagatatttatgccagccagccagacgcagacgcgccgagacagaactta
atgggcccgctaacagcgcgatttgectggtgacccaatgcgaccagatgctccacgeccagtceg
cgtaccgtcttcatgggagaaaataatactgttgatgggtgtctggtcagagacatcaagaaat
aacgccggaacattagtgcaggcagcttccacagcaatggcatcctggtcatccagecggatagt
taatgatcagcccactgacgcgttgcgcgagaagattgtgcaccgeccgctttacaggecttcgac
gccgcttcgttctaccatcgacaccaccacgctggcacccagttgatcggcgecgagatttaatce
gccgcgacaatttgcgacggcecgecgtgcagggccagactggaggtggcaacgceccaatcagcaacg
actgtttgcccgccagttgttgtgccacgecggttgggaatgtaattcagctccgeccatecgeege
ttccactttttcccgegttttecgcagaaacgtggectggectggttcaccacgcgggaaacggtce
tgataagagacaccggcatactctgcgacatcgtataacgttactggtttcacattcaccaccc
tgaattgactctcttccgggcgctatcatgccataccgecgaaaggttttgegeccattecgatggt
gtccgggatctcgacgctctcececcttatgcgactecctgcattaggaagcagecccagtagtaggtt
gaggccgttgagcaccgccgeccgcaaggaatggtgcatgcaaggagatggcgeccaacagtccce
ccggccacggggcctgccaccatacccacgccgaaacaagcgctcatgagecccgaagtggecgag
cccgatcttccccatcggtgatgtcggcgatataggcgccagcaaccgcacctgtggcgccggt
gatgccggccacgatgcgtccggcgtagaggatcgagatctcgatcccgecgaaattaatacgac
tcactataggggaattgtgagcggataacaattcccctctagaaataattttgtttaactttaa
gaaggagatatacatatggaagctcgtcgttctgcgaactacgaacctaacagctgggactatg
attacctgctgtcctccgacacggacgagtccatcgaagtatacaaagacaaagcgaaaaagct
ggaagccgaagttcgtcgcgagattaataacgaaaaagcagaatttctgaccctgctggaactg
attgacaacgtccagcgcctgggecctgggttaccgtttcgagtctgatatccgtggtgegetgg
atcgcttcgtttcctccggecggcttcgatgcggtaaccaagacttecectgcacggtacggecact
gtctttccgtctgectgecgtcaacacggttttgaggtttctcaggaagecgttcageggecttcaaa
gaccaaaacggcaacticctggagaacctgaaggaagatatcaaagctacccigagecctigtacyg
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Figure 26C
Nucleotide sequence of pDu39

aggccagcttcctggctctggaaggcgaaaacatcctggacgaggcgaaggttttcgcaatctce
tcatctgaaagaactgtctgaagaaaagatcggtaaagagctggcagaacaggtgaaccatgca
ctggaactgccactgcatcgccgtactcagcgtctggaagcagtatggtctatcgaggcctacce
gtaaaaaggaggacgcgaatcaggttctgctggagctggcaattctggattacaacatgatcca
gtctgtataccagcgtgatctgcgtgaaacgtcccgttggtggcgtcgtgtgggtctggcgacc
aaactgcactttgctcgtgaccgcctgattgagagcttctactgggccgtgggtgtagcattcg
aaccgcaatactccgactgccgtaactccecgtcgcaaaaatgttttctttcgtaaccattatcga
cgatatctacgatgtatacggcaccctggacgaactggagctgtttactgatgcagttgagcgt
tgggacgtaaacgccatcaacgacctgccggattacatgaaactgtgctttctggctctgtata
acactattaacgaaatcgcctacgacaacctgaaagataaaggtgagaacatcctgccgtatct
gaccaaagcctgggctgacctgtgcaacgctttcctgcaagaagccaagtggctgtacaacaaa
tctactccgacctttgacgactacttcggcaacgcatggaaatcctcttctggcccgectgcaac
tggtgttcgcttacttcgctgtcgtgcagaacattaaaaaggaagagatcgaaaacctgcaaaa
ataccatgacaccatctctcgtccttcccatatcttccgtctgtgcaatgacctggctagcgceg
tctgcggaaattgcgcgtggtgaaaccgcaaatagcegtttcttgttacatgcgcactaaaggta
tctccgaagaactggctaccgaaagcgtgatgaatctgatcgatgaaacctggaaaaagatgaa
caaggaaaaactgggtggtagcctgttcgcgaaaccgttcgtggaaaccgcgatcaacctggca
cgtcaatctcactgcacttatcataacggcgacgcgcatacctctccggatgagctgacccgcea
aacgcgttctgtctgtaatcactgaaccgattctgccgtttgaacgctaaggatccgaattcga
gctccgtcgacaagcttgcggceccgcactcgagcaccaccaccaccaccactgagatccggcetgce
taacaaagcccgaaaggaagctgagttggctgctgccaccgctgagcaataactagcataaccce
cttggggcctctaaacgggtcttgaggggttttttgctgaaaggaggaactatatccggat
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Figure 27
Amino acid sequence of truncated “MSV” variant of P. alba IspS (SEQ ID NO:124)

MSVSTENVSFTETETEARRSANYEPNSWDYDYLLSSDTDESIEVYKDKAKKLEAEVRREINNEK
AEFLTLLELIDNVQRLGLGYRFESDIRGALDRFVSSGGFDAVTKTSLHGTALSFRLLRQHGFEV
SQEAFSGFKDONGNFLENLKEDIKAILSLYEASFLALEGENILDEAKVFAISHLKELSEEKIGK
ELAEQVNHALELPLHRRTQRLEAVWSIEAYRKKEDANQVLLELAILDYNMIQSVYQRDLRETSR
WWRRVGLATKLHFARDRLIESFYWAVGVAFEPQYSDCRNSVAKMFSFVTIIDDIYDVYGTLDEL
ELFTDAVERWDVNAINDLPDYMKLCFLALYNTINEIAYDNLKDKGENILPYLTKAWADLCNAFL
QEAKWLYNKSTPTFDDY FGNAWKSSSGPLQLVFAYFAVVONIKKEEIENLQKYHDTISRPSHIF
RLCNDLASASAEIARGETANSVSCYMRTKGISEELATESVMNLIDETWKKMNKEKLGGSLFAKP
FVETAINLARQSHCTYHNGDAHTSPDELTRKRVLSVITEPILPFER
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Figure 28A
Nucleotide sequence of pDu41 (pET24a-P.alba (MSV) Untagged) (SEQ ID NO:125)

tggcgaatgggacgcgccctgtagcggcgcattaagcgeggegggtgtggtggttacgecgecage
gtgaccgctacacttgccagcgccctagegeccgectectttegetttcttceccttectttceteg
ccacgttcgececggctttcccecgtcaagectctaaatecgggggectecctttagggttececgatttag
tgctttacggcacctcgaccccaaaaaacttgattagggtgatggttcacgtagtgggccatcg
ccctgatagacggtttttcgececctttgacgttggagtccacgttctttaatagtggactcttgt
tccaaactggaacaacactcaaccctatctcggtctattcttttgatttataagggattttgece
gatttcggcctattggttaaaaaatgagctgatttaacaaaaatttaacgcgaattttaacaaa
atattaacgtttacaatttcaggtggcacttttcggggaaatgtgcgcggaaccecctatttgtt
tatttttctaaatacattcaaatatgtatccgctcatgaattaattcttagaaaaactcatcga
gcatcaaatgaaactgcaatttattcatatcaggattatcaataccatatttttgaaaaagccg
tttctgtaatgaaggagaaaactcaccgaggcagttccataggatggcaagatcctggtatcgg
tctgcgattccgactcgtccaacatcaatacaacctattaatttccecctecgtcaaaaataaggt
tatcaagtgagaaatcaccatgagtgacgactgaatccggtgagaatggcaaaagtttatgcat
ttctttccagacttgttcaacaggccagccattacgctcgtcatcaaaatcactcgecatcaacce
aaaccgttattcattcgtgattgcgcctgagcgagacgaaatacgcgatcgctgttaaaaggac
aattacaaacaggaatcgaatgcaaccggcgcaggaacactgccagcgcatcaacaatattttce
acctgaatcaggatattcttctaatacctggaatgctgttttcccggggatcgcagtggtgagt
aaccatgcatcatcaggagtacggataaaatgcttgatggtcggaagaggcataaattcecgtca
gccagtttagtctgaccatctcatctgtaacatcattggcaacgctacctttgccatgtttcag
aaacaactctggcgcatcgggcttcccatacaatcgatagattgtcgcacctgattgecccgaca
ttatcgcgagcccatttatacccatataaatcagcatccatgttggaatttaatcgcggectag
agcaagacgtttcccgttgaatatggctcataacaccccttgtattactgtttatgtaagcaga
cagttttattgttcatgaccaaaatcccttaacgtgagttttecgttccactgagecgtcagaccce
cgtagaaaagatcaaaggatcttcttgagatcctttttttctgecgecgtaatctgectgcttgeaa
acaaaaaaaccaccgctaccagcggtggtttgtttgeccggatcaagagctaccaactctttttce
cgaaggtaactggcttcagcagagcgcagataccaaatactgtccttctagtgtagccgtagtt
aggccaccacttcaagaactctgtagcaccgcctacatacctcgctctgctaatecctgttacca
gtggctgctgccagtggcgataagtcgtgtcttaccgggttggactcaagacgatagttaccgg
ataaggcgcagcggtcgggctgaacggggggttcgtgcacacagcccagecttggagcgaacgac
ctacaccgaactgagatacctacagcgtgagctatgagaaagcgccacgcttcccgaagggaga
aaggcggacaggtatccggtaagcggcagggtcggaacaggagagcgcacgagggagcttccag
ggggaaacgcctggtatctttatagtcctgtcgggtttecgecacctectgacttgagegtegatt
tttgtgatgctcgtcaggggggcggagcectatggaaaaacgccagcaacgcggcectttttacgg
ttcctggecttttgetggecttttgetcacatgttctttectgegttatececectgattectgtgg
ataaccgtattaccgcctttgagtgagctgataccgctcgccgecagccgaacgaccgagcgeag
cgagtcagtgagcgaggaagcggaagagcgcctgatgcggtattttctccttacgcatctgtge
ggtatttcacaccgcatatatggtgcactctcagtacaatctgctctgatgccgcatagttaag
ccagtatacactccgctatcgctacgtgactgggtcatggctgecgeccccgacacccgccaacac
ccgctgacgcgccctgacgggcttgtcectgecteccecggecatcecgettacagacaagectgtgacecgt
ctccgggagctgcatgtgtcagaggttttcaccgtcatcaccgaaacgcgcgaggcagectgegg
taaagctcatcagcgtggtcgtgaagcgattcacagatgtctgecctgttcatccgegtccaget
cgttgagtttctccagaagcgttaatgtctggecttectgataaagecgggccatgttaagggeggt
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Figure 28B

Nucleotide sequence of pDu41 (pET24a-P.alba (MSV) Untagged)

tttttcctgtttggtcactgatgccteccgtgtaagggggatttctgttcatgggggtaatgata
ccgatgaaacgagagaggatgctcacgatacgggttactgatgatgaacatgcccggttactgg
aacgttgtgagggtaaacaactggcggtatggatgcggcgggaccagagaaaaatcactcaggg
tcaatgccagcgcttcgttaatacagatgtaggtgttccacagggtagccagcagcatecctgeg
atgcagatccggaacataatggtgcagggcgctgacttccgecgtttccagactttacgaaacac
ggaaaccgaagaccattcatgttgttgctcaggtcgcagacgttttgcagcagcagtcgecttca
cgttcgctcgecgtatcggtgattcattectgectaaccagtaaggcaaccccgeccagcctagecgg
gtcctcaacgacaggagcacgatcatgcgcacccgtggggeccgccatgececggecgataatggect
gcttctcgccgaaacgtttggtggecgggaccagtgacgaaggcttgagcgagggcgtgcaagat
tccgaataccgcaagcgacaggccgatcatcgtcgecgcectccagcgaaagcggtecctecgecgaaa
atgacccagagcgctgccggcacctgtcctacgagttgcatgataaagaagacagtcataagtg
cggcgacgatagtcatgccccgecgeccaccggaaggagctgactgggttgaaggectctcaaggg
catcggtcgagatcccggtgcctaatgagtgagctaacttacattaattgecgttgegctcactg
cccgcttteccagtcgggaaacctgtecgtgeccagectgcattaatgaatcggccaacgecgecgggga
gaggcggtttgcgtattgggcgccagggtggtttttcttttcaccagtgagacgggcaacagct
gattgcccttcaccgectggceccctgagagagttgcagcaagcggtccacgectggtttgcececcag
caggcgaaaatcctgtttgatggtggttaacggcgggatataacatgagctgtcttcggtatcg
tcgtatcccactaccgagatatccgcaccaacgcgcagcccggactcggtaatggecgegeattg
cgcccagcgccatctgatcgttggcaaccagcatcgcagtgggaacgatgecctcattcagcat
ttgcatggtttgttgaaaaccggacatggcactccagtcgecttecccgtteccgectatecggetga
atttgattgcgagtgagatatttatgccagccagccagacgcagacgcgccgagacagaactta
atgggcccgctaacagcgcgatttgectggtgacccaatgcgaccagatgctccacgecccagtcg
cgtaccgtcttcatgggagaaaataatactgttgatgggtgtctggtcagagacatcaagaaat
aacgccggaacattagtgcaggcagcttccacagcaatggcatcctggtcatccagcggatagt
taatgatcagcccactgacgcgttgcgcgagaagattgtgcaccgeccgctttacaggecttcgac
gccgcttcgttctaccatcgacaccaccacgctggcacccagttgatcggcgecgagatttaatce
gccgcgacaatttgcgacggcgcgtgcagggccagactggaggtggcaacgccaatcagcaacyg
actgtttgcccgeccagttgttgtgeccacgecggttgggaatgtaattcagetecgecategeege
ttccactttttcccgegttttcgcagaaacgtggetggectggttcaccacgecgggaaacggtce
tgataagagacaccggcatactctgcgacatcgtataacgttactggtttcacattcaccaccc
tgaattgactctcttccgggcgctatcatgccataccgcgaaaggttttgecgeccattcgatggt
gtccgggatctcgacgctctececcttatgcgactcctgecattaggaagcagecccagtagtaggtt
gaggccgttgagcaccgccgccgcaaggaatggtgcatgcaaggagatggcgcccaacagtcecce
ccggccacggggcectgeccaccatacccacgeccgaaacaagecgctcatgagecccgaagtggecgag
cccgatcttccecccatcggtgatgtecggecgatataggcgeccagcaaccgecacctgtggegeeggt
gatgccggccacgatgcgtccggcgtagaggatcgagatctcgatcccgcgaaattaatacgac
tcactataggggaattgtgagcggataacaattcccctctagaaataattttgtttaactttaa
gaaggagatatacatatgagcgtgtccaccgaaaatgtgtctttcaccgaaactgaaaccgaag
ctcgtcgttctgcgaactacgaacctaacagctgggactatgattacctgcectgtcctccgacac
ggacgagtccatcgaagtatacaaagacaaagcgaaaaagctggaagccgaagttcgtcgcecgag
attaataacgaaaaagcagaatttctgaccctgctggaactgattgacaacgtccagcgectgg
gcctgggttaccgtttcgagtctgatatcecgtggtgegectggatcgecttecgttteccteccggegg
cttcgatgcggtaaccaagacttccctgcacggtacggcactgtctticecgtctgetgegtcaa
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Figure 28C
Nucleotide sequence of pDu4] (pET24a-P.alba (MSV) Untagged)

cacggttttgaggtttctCaggaagcgttcagcggcttcaaagaccaaaacggcaacttcctgg
agaacctgaaggaagatatcaaagctatcctgagcctgtacgaggccagcttecctggctctgga
aggcgaaaacatcctggacgaggcgaaggttttcgcaatctctcatctgaaagaactgtctgaa
gaaaagatcggtaaagagctggcagaacaggtgaaccatgcactggaactgccactgcatcgcc
gtactcagcgtctggaagcagtatggtctatcgaggcctaccgtaaaaaggaggacgcgaatca
ggttctgctggagctggcaattctggattacaacatgatccagtctgtataccagcgtgatctg
cgtgaaacgtcccgttggtggecgtecgtgtgggtctggegaccaaactgcactttgctcgtgacce
gcctgattgagagcttctactgggccgtgggtgtagcattcgaaccgcaatactccgactgcecg
taactccgtcgcaaaaatgttttctttcgtaaccattatcgacgatatctacgatgtatacggce
accctggacgaactggagctgtttactgatgcagttgagcgttgggacgtaaacgccatcaacg
acctgccggattacatgaaactgtgctttctggctctgtataacactattaacgaaatcgccta
cgacaacctgaaagataaaggtgagaacatcctgccgtatctgaccaaagcctgggctgacctg
tgcaacgctttcctgcaagaagccaagtggctgtacaacaaatctactccgacctttgacgact
acttcggcaacgcatggaaatcctcttctggcccgectgcaactggtgttcgettacttcgetgt
cgtgcagaacattaaaaaggaagagatcgaaaacctgcaaaaataccatgacaccatctctcgt
ccttcccatatcttcecgtectgtgcaatgacctggctagcgecgtctgecggaaattgegegtggtg
aaaccgcaaatagcgtttcttgttacatgcgcactaaaggtatctccgaagaactggctaccga
aagcgtgatgaatctgatcgatgaaacctggaaaaagatgaacaaggaaaaactgggtggtagce
ctgttcgcgaaaccgttcgtggaaaccgcgatcaacctggcacgtcaatctcactgcacttatce
ataacggcgacgcgcatacctctccggatgagctgacccgcaaacgcgttctgtctgtaatcac
tgaaccgattctgccgtttgaacgctaaggatccgaattcgagctccgtecgacaagettgegge
cgcactcgagcaccaccaccaccaccactgagatccggectgctaacaaagcccgaaaggaagcet
gagttggctgctgccaccgctgagcaataactagcataaccccttggggectctaaacgggtct
tgaggggttttttgctgaaaggaggaactatatccggat ’
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Figure 29
Amino acid sequence of truncated “MVS” Variant of P. alba IspS (SEQ ID NO:126)

MVSTENVSFTETETEARRSANYEPNSWDYDYLLSSDTDESIEVYKDKAKKLEAEVRREINNEKA
EFLTLLELIDNVQRLGLGYRFESDIRGALDRFVSSGGFDAVTKTSLHGTALSFRLLRQHGFEVS
QEAFSGFKDONGNFLENLKEDIKAILSLYEASFLALEGENILDEAKVFAISHLKELSEEKIGKE
LAEQVNHALELPLHRRTQRLEAVWSIEAYRKKEDANQVLLELAILDYNMIQSVYQRDLRETSRW
WRRVGLATKLHFARDRLIESFYWAVGVAFEPQYSDCRNSVAKMFSFVTIIDDIYDVYGTLDELE
LFTDAVERWDVNAINDLPDYMKLCFLALYNTINEIAYDNLKDKGENILPYLTKAWADLCNAFLQ
EAKWLYNKSTPTFDDYFGNAWKSSSGPLQLVFAYFAVVONIKKEEIENLQKYHDTISRPSHIFR
LCNDLASASAEIARGETANSVSCYMRTKGISEELATESVMNLIDETWKKMNKEKLGGSLFAKPF
VETAINLARQSHCTYHNGDAHTSPDELTRKRVLSVITEPILPFER
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Figure 30A
Nucleotide sequence of pDu43 (pET24a-P.alba (MVS) Untagged) (SEQ ID NO:127)

tggcgaatgggacgcgccctgtagecggecgcattaagecgecggcgggtgtggtggttacgegcage
gtgaccgctacacttgccagcgcectagecgeccgetectttecgetttecttececcttecttteteg
ccacgttcgccggctttceccccgtcaagectctaaatcgggggctceectttagggttecgatttag
tgctttacggcacctcgaccccaaaaaacttgattagggtgatggttcacgtagtgggccatcg
ccctgatagacggtttttcgeccctttgacgttggagtccacgttectttaatagtggactettgt
tccaaactggaacaacactcaaccctatctcggtctattcttttgatttataagggattttgec
gatttcggcctattggttaaaaaatgagctgatttaacaaaaatttaacgcgaattttaacaaa
atattaacgtttacaatttcaggtggcacttttcggggaaatgtgcgcggaacccctatttgtt
tatttttctaaatacattcaaatatgtatccgctcatgaattaattcttagaaaaactcatcga
gcatcaaatgaaactgcaatttattcatatcaggattatcaataccatatttttgaaaaagccg
tttctgtaatgaaggagaaaactcaccgaggcagttccataggatggcaagatcctggtatcgg
‘tctgcgattccgactcgtccaacatcaatacaacctattaatttccecctegtcaaaaataaggt
tatcaagtgagaaatcaccatgagtgacgactgaatccggtgagaatggcaaaagtttatgcat
ttctttccagacttgttcaacaggccagccattacgctcgtcatcaaaatcactcgcatcaacce
aaaccgttattcattcgtgattgcgcctgagcgagacgaaatacgcgatcgctgttaaaaggac
aattacaaacaggaatcgaatgcaaccggcgcaggaacactgccagcgcatcaacaatattttce
acctgaatcaggatattcttctaatacctggaatgctgttttcccggggatcgcagtggtgagt
aaccatgcatcatcaggagtacggataaaatgcttgatggtcggaagaggcataaattccgtca
gccagtttagtctgaccatctcatctgtaacatcattggcaacgctacctttgccatgtttcag
aaacaactctggcgcatcgggcttcccatacaatcgatagattgtcgcacctgattgcecgaca
ttatcgcgagcccatttatacccatataaatcagcatccatgttggaatttaatcgecggectag
agcaagacgtttcccgttgaatatggctcataacaccccttgtattactgtttatgtaagcaga
cagttttattgttcatgaccaaaatcccttaacgtgagttttcgttccactgagecgtcagaccce
cgtagaaaagatcaaaggatcttcttgagatcctttttttétgecgegtaatctgectgettgeaa
acaaaaaaaccaccgctaccagcggtggtttgtttgccggatcaagagctaccaactcttttte
cgaaggtaactggcttcagcagagcgcagataccaaatactgtccttctagtgtageccgtagtt
aggccaccacttcaagaactctgtagcaccgectacatacctcgectctgctaatcctgttacca
gtggctgctgccagtggcgataagtcgtgtcttaccgggttggactcaagacgatagttaccgg'
ataaggcgcagcggtcgggctgaacggggggttcgtgcacacagcccagcttggagcgaacgac
'ctacaccgaactgagatacctacagcgtgagctatgagaaagcgccacgcttcccgaagggaga
aaggcggacaggtatccggtaagcggcagggtcggaacaggagagcgcacgagggagcttccag
ggggaaacgcctggtatctttatagtcctgtcgggtttcgeccacctctgacttgagcgtecgatt
tttgtgatgctcgtcaggggggcggagcctatggaaaaacgccagcaacgecggectttttacgg
ttcectggecttttgectggecttttgectcacatgttectttectgegttateccecctgattetgtgg
ataaccgtattaccgcctttgagtgagctgataccgctcgeccgcageccgaacgaccgagecgcag
cgagtcagtgagcgaggaagcggaagagcgcctgatgecggtattttctecttacgcatctgtge
ggtatttcacaccgcatatatggtgcactctcagtacaatctgctctgatgccgcatagttaag
ccagtatacactccgctatcgctacgtgactgggtcatggctgcgececccgacacccgccaacac
ccgctgacgcecgccctgacgggcecttgtcectgecteccecggcatccgettacagacaagectgtgaccegt
ctccgggagcectgcatgtgtcagaggttttcaccgtcatcaccgaaacgecgcgaggcagcetgegg
taaagctcatcagcgtggtcgtgaagcgattcacagatgtctgectgttcatccgegtecaget
cgttgagtttctccagaagcgttaatgtctggcttctgataaagcgggccatgttaagggeggt
tttttectgtttggtcactgatgectececgtgtaagggggatitctgttcatgggggtaatgata
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Figure 30B
Nucleotide sequence of pDu43 (pET24a-P.alba (MVS) Untagged)

ccgatgaaacgagagaggatgctcacgatacgggttactgatgatgaacatgcceggttactgg
aacgttgtgagggtaaacaactggcggtatggatgcggcgggaccagagaaaaatcactcaggg
tcaatgccagcgcttcgttaatacagatgtaggtgttccacagggtagccagcagcatcctgeg
atgcagatccggaacataatggtgcagggcgctgacttccgegtttccagactttacgaaacac
ggaaaccgaagaccattcatgttgttgctcaggtcgcagacgttttgcagcagcagtcgecttca
cgttcgctcgegtatcggtgattcattctgctaaccagtaaggcaaccccgccagectagecgyg
gtcctcaacgacaggagcacgatcatgcgcacccgtggggccgeccatagccggcgataatggect
gcttctcgeccgaaacgtttggtggcgggaccagtgacgaaggcttgagcgagggecgtgcaagat
tccgaataccgcaagcgacaggccgatcatcgtcgecgectccagcgaaagecggtectcgecgaaa
atgacccagagcgctgccggcacctgtcctacgagttgcatgataaagaagacagtcataagtg
cggcgacgatagtcatgccccgecgcccaccggaaggagctgactgggttgaaggctctcaaggg
catcggtcgagatcccggtgecctaatgagtgagctaacttacattaattgecgttgegcectcactg
cccgctttccagtcgggaaacctgtecgtgecagectgcattaatgaatcggccaacgcgcgggga
gaggcggtttgcgtattgggcgccagggtggtttttecttttcaccagtgagacgggcaacaget
gattgcccttcaccgecctggccctgagagagttgcagcaagecggteccacgetggtttgecccag
caggcgaaaatcctgtttgatggtggttaacggcgggatataacatgagctgtcttcggtatcg
tcgtatcccactaccgagatatccgcaccaacgcgcagcccggactcggtaatggegegecattg
cgcccagcgceccatctgatcgttggcaaccagcatcgcagtgggaacgatgeecctcattcageat
ttgcatggtttgttgaaaaccggacatggcactccagtcgccttcccgttccgctatcggctga
atttgattgcgagtgagatatttatgccagccagccagacgcagacgcgccgagacagaactta
atgggcccgctaacagcgcgatttgctggtgacccaatgcgaccagatgectccacgcccagtcg
cgtaccgtcttcatgggagaaaataatactgttgatgggtgtctggtcagagacatcaagaaat
aacgccggaacattagtgcaggcagcttccacagcaatggcatcctggtcatccagcggatagt
taatgatcagcccactgacgcgttgcgcgagaagattgtgcaccgeccgectttacaggcttcgac
gccgettegttctaccatcgacaccaccacgctggcacccagttgatcggecgcgagatttaatce
gccgcgacaatttgcgacggcgcgtgcagggccagactggaggtggcaacgccaatcagcaacyg
actgtttgcccgccagttgttgtgccacgcggttgggaatgtaattcagcteccgecatecgecge
ttccactttttcccgegttttecgcagaaacgtggectggectggttcaccacgcgggaaacggtce
tgataagagacaccggcatactctgcgacatcgtataacgttactggtttcacattcaccaccc
tgaattgactctcttccgggcgctatcatgccataccgcgaaaggttttgcgeccattcgatggt
gtccgggatctcgacgctctcecttatgecgactecctgecattaggaagcagecccagtagtaggtt
gaggccgttgagcaccgccgeccgcaaggaatggtgcatgcaaggagatggcgeccaacagtccce
ccggccacggggcctgccaccatacccacgccgaaacaagcgctcatgagecccgaagtggegag
cccgatcttceccecceccatcggtgatgtcggcgatataggecgeccagcaaccgcacctgtggecgecggt
gatgccggccacgatgcgtccggcgtagaggatcgagatctcgatcccgcgaaattaatacgac
tcactataggggaattgtgagcggataacaattcccctctagaaataattttgtttaactttaa
gaaggagatatacatatggtgtccaccgaaaatgtgtctttcaccgaaactgaaaccgaagctc
gtcgttctgcgaactacgaacctaacagctgggactatgattacctgctgtcctccgacacgga
cgagtccatcgaagtatacaaagacaaagcgaaaaagctggaagccgaagttcgtcgcgagatt
aataacgaaaaagcagaatttctgaccctgctggaactgattgacaacgtccagcgcctgggcece
tgggttaccgtttcgagtctgatatccgtggtgcgectggatcgecttegttteccteecggeggett
cgatgcggtaaccaagacttccctgcacggtacggcactgtctttccgtctgcectgegtcaacac
ggttttgaggtttctcaggaagcgttcagcggcttcaaagaccaaaacggcaacttecctggaga
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Figure 30C
Nucleotide sequence of pDu43 (pET24a-P.alba (MVS) Untagged)

acctgaaggaagatatcaaagctatcctgagcctgtacgaggccagcttcecctggetctggaagg
cgaaaacatcctggacgaggcgaaggttttcgcaatctctcatctgaaagaactgtctgaagaa
aagatcggtaaagagctggcagaacaggtgaaccatgcactggaactgccactgcatcgecgta
ctcagcgtctggaagcagtatggtctatcgaggcctaccgtaaaaaggaggacgcgaatcaggt
tctgctggagctggcaattctggattacaacatgatccagtctgtataccagcgtgatctgegt
gaaacgtcccgttggtggcgtcgtgtgggtctggcgaccaaactgcactttgectcgtgaccgece
tgattgagagcttctactgggccgtgggtgtagcattcgaaccgcaatactccgactgcecgtaa
ctccgtcgcaaaaatgttttctttcgtaaccattatcgacgatatctacgatgtatacggcacc
ctggacgaactggagctgtttactgatgcagttgagcgttgggacgtaaacgccatcaacgacc
tgccggattacatgaaactgtgctttctggectctgtataacactattaacgaaatcgcectacga
caacctgaaagataaaggtgagaacatcctgccgtatctgaccaaagcecctgggctgacctgtge
aacgctttcctgcaagaagccaagtggctgtacaacaaatctactccgacctttgacgactact
tcggcaacgcatggaaatcctcttctggcccgectgcaactggtgttcgecttacttcgetgtegt
gcagaacattaaaaaggaagagatcgaaaacctgcaaaaataccatgacaccatctctcgtcct
tcccatatcttceccgtctgtgcaatgacctggctagecgecgtcectgecggaaattgegegtggtgaaa
ccgcaaatagcgtttcttgttacatgcgcactaaaggtatctccgaagaactggctaccgaaag
cgtgatgaatctgatcgatgaaacctggaaaaagatgaacaaggaaaaactgggtggtagecctg
ttcgcgaaaccgttcgtggaaaccgcgatcaacctggcacgtcaatctcactgcacttatcata
acggcgacgcgcatacctctcecggatgagctgaccecgcaaacgegttcectgtctgtaatcactga
accgattctgccgtttgaacgctaaggatccgaattcgagctcegtecgacaagecttgeggecge
actcgagcaccaccaccaccaccactgagatccggctgctaacaaagcccgaaaggaagctgag
ttggctgctgccaccgctgagcaataactagcataaccccttggggcctctaaacgggtecttga
ggggttttttgctgaaaggaggaactatatccggat
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Figure 31
Amino acid sequence of truncated “MTE” variant of P. alba IspS (SEQ ID NO:128)

MTENVSFTETETEARRSANYEPNSWDYDYLLSSDTDESIEVYKDKAKKLEAEVRREINNEKAEF
LTLLELIDNVQRLGLGYRFESDIRGALDRFVSSGGFDAVTKTSLHGTALSFRLLRQHGFEVSQE
AFSGFKDONGNFLENLKEDIKAILSLYEASFLALEGENILDEAKVFAISHLKELSEEKIGKELA
EQVNHALELPLHRRTQRLEAVWSIEAYRKKEDANQVLLELAILDYNMIQSVYQRDLRETSRWWR
RVGLATKLHFARDRLIESFYWAVGVAFEPQYSDCRNSVAKMFSFVTIIDDIYDVYGTLDELELF
TDAVERWDVNAINDLPDYMKLCFLALYNTINEIAYDNLKDKGENILPYLTKAWADLCNAFLQEA
KWLYNKSTPTFDDYFGNAWKSSSGPLOLVFAYFAVVONIKKEEIENLQKYHDTISRPSHIFRLC
NDLASASAEIARGETANSVSCYMRTKGISEELATESVMNLIDETWKKMNKEKLGGSLFAKPFVE
TAINLARQSHCTYHNGDAHTSPDELTRKRVLSVITEPILPFER
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Figure 32A
Nucleotide sequence of pDud42 (pET24a-P.alba (MTE) Untagged) (SEQ ID NO:129)

tggcgaatgggacgcgccctgtagcggegcattaagcgcggecgggtgtggtggttacgegecage
gtgaccgctacacttgccagcgceccecctagcecgeccgectectttegetttetteccttecttteteg
ccacgttcgccggctttcceccgtcaagctctaaatcgggggetececctttagggttecgatttag
tgctttacggcacctcgaccccaaaaaacttgattagggtgatggttcacgtagtgggccatcg
ccctgatagacggtttttcecgecectttgacgttggagtccacgttctttaatagtggactettgt
tccaaactggaacaacactcaaccctatctcggtctattcttttgatttataagggattttgcec
gatttcggcctattggttaaaaaatgagctgatttaacaaaaatttaacgcgaattttaacaaa
atattaacgtttacaatttcaggtggcacttttcggggaaatgtgcgcggaacccctatttgtt
tatttttctaaatacattcaaatatgtatccgctcatgaattaattcttagaaaaactcatcga
gcatcaaatgaaactgcaatttattcatatcaggattatcaataccatatttttgaaaaagccg
tttctgtaatgaaggagaaaactcaccgaggcagttccataggatggcaagatcctggtatcgg
tctgcgattccgactcgtccaacatcaatacaacctattaatttececectecgtcaaaaataaggt
tatcaagtgagaaatcaccatgagtgacgactgaatccggtgagaatggcaaaagtttatgcat
ttctttccagacttgttcaacaggccagccattacgctcgtcatcaaaatcactcgcatcaacce
aaaccgttattcattcgtgattgcgcctgagcgagacgaaatacgcgatcgectgttaaaaggac
aattacaaacaggaatcgaatgcaaccggcgcaggaacactgccagcgcatcaacaatattttce
acctgaatcaggatattcttctaatacctggaatgctgttttcccggggatcgcagtggtgagt
aaccatgcatcatcaggagtacggataaaatgcttgatggtcggaagaggcataaattccgtca
gccagtttagtctgaccatctcatctgtaacatcattggcaacgctacctttgccatgtttcag
aaacaactctggcgcatcgggcttcccatacaatcgatagattgtcgcacctgattgeccgaca
ttatcgcgagcccatttatacccatataaatcagcatccatgttggaatttaatcgcggectag
agcaagacgtttcccgttgaatatggctcataacaccccttgtattactgtttatgtaagcaga
cagttttattgttcatgaccaaaatcccttaacgtgagttttcgttccactgagcgtcagaccc
cgtagaaaagatcaaaggatcttcttgagatcctttttttctgecgecgtaatctgectgecttgcaa
acaaaaaaaccaccgctaccagcggtggtttgtttgccggatcaagagctaccaactecttttte
cgaaggtaactggcttcagcagagcgcagataccaaatactgtccttctagtgtagccgtagtt
aggccaccacttcaagaactctgtagcaccgcctacatacctcgctctgctaatecctgttacca
gtggctgctgccagtggcgataagtcgtgtcttaccgggttggactcaagacgatagttaccgg
ataaggcgcagcggtcgggctgaacggggggttcgtgcacacagcccagcttggagcgaacgac
ctacaccgaactgagatacctacagcgtgagctatgagaaagcgccacgcttcccgaagggaga
aaggcggacaggtatccggtaagcggcagggtcggaacaggagagcgcacgagggagcttccag
ggggaaacgcctggtatctttatagtcctgtcgggtttcgeccacctctgacttgagecgtcgatt
tttgtgatgctcgtcaggggggcggagcctatggaaaaacgccagcaacgcggectttttacgg
ttcctggecttttgectggecttttgectcacatgttectttecctgegttatcecectgattectgtgg
ataaccgtattaccgcctttgagtgagctgataccgectcgeccgcagccgaacgaccgagcgcag
cgagtcagtgagcgaggaagcggaagagcgcctgatgecggtattttctecttacgecatctgtge
ggtatttcacaccgcatatatggtgcactctcagtacaatctgctctgatgcecgcatagttaag
ccagtatacactccgctatcgctacgtgactgggtcatggctgcgeccccgacacccgeccaacac
ccgctgacgecgecectgacgggcettgtectgetcececggecatececgettacagacaagectgtgacegt
ctccgggagctgcatgtgtcagaggttttcaccgtcatcaccgaaacgcgcgaggcagetgegg
taaagctcatcagcgtggtcgtgaagcgattcacagatgtctgecctgttcatccgegtceccaget
cgttgagtttctccagaagcgttaatgtctggcttctgataaagecgggeccatgttaagggecggt
tttttcctgtittggtcactgatgectcegtgtaagggggattttctgttcatgggggtaatgata
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Figure 32B
Nucleotide sequence of pDu42 (pET24a-P.alba (MTE) Untagged)

ccgatgaaacgagagaggatgctcacgatacgggttactgatgatgaacatgcccggttactgg
aacgttgtgagggtaaacaactggcggtatggatgcggcgggaccagagaaaaatcactcaggg
tcaatgccagcgcttcgttaatacagatgtaggtgttccacagggtagccagcagcatcctgeg
atgcagatccggaacataatggtgcagggcgctgacttccgcgtttccagactttacgaaacac
ggaaaccgaagaccattcatgttgttgctcaggtcgcagacgttttgcagcagcagtecgcttca
cgttcgctcgcgtatcggtgattcattctgctaaccagtaaggcaaccccgccagecctagecgg
gtcctcaacgacaggagcacgatcatgcgcacccgtgggagccgccatagccggecgataatggcct
gcttctcgecgaaacgtttggtggcgggaccagtgacgaaggcttgagcgagggcgtgcaagat
tccgaataccgcaagcgacaggccgatcatcgtcgecgctccagcgaaagcggtcecctecgecgaaa
atgacccagagcgctgccggcacctgtcecctacgagttgcatgataaagaagacagtcataagtg
cggcgacgatagtcatgccccgcgcecccaccggaaggagctgactgggttgaaggctctcaaggg
catcggtcgagatcccggtgcctaatgagtgagctaacttacattaattgecgttgegetcactg
cccgctttccagtcgggaaacctgtecgtgeccagectgcattaatgaatcggccaacgcgecgggga
gaggcggtttgcgtattgggcgccagggtggtttttcttttcaccagtgagacgggcaacagcet
gattgcccttcaccgcctggeccctgagagagttgcagcaagcggtccacgectggtttgeccecag
caggcgaaaatcctgtttgatggtggttaacggcgggatataacatgagctgtcttcggtatcg
tcgtatcccactaccgagatatccgcaccaacgecgcagecccggactcggtaatggegegeattg
cgcccagcgccatctgatcgttggcaaccagcatcgcagtgggaacgatgecctcattcagcecat
ttgcatggtttgttgaaaaccggacatggcactccagtcgecttccecgttccgectatecggetga
atttgattgcgagtgagatatttatgccagccagccagacgcagacgcgccgagacagaactta
atgggcccgctaacagcgcgatttgectggtgacccaatgcgaccagatgctccacgcceccagtceg
cgtaccgtcttcatgggagaaaataatactgttgatgggtgtctggtcagagacatcaagaaat
aacgccggaacattagtgcaggcagcttccacagcaatggcatcctggtcatccagcggatagt
taatgatcagcccactgacgcgttgcgcgagaagattgtgcaccgeccgectttacaggcttcgac
gccgcttcgttctaccatcgacaccaccacgctggcacccagttgatcggecgecgagatttaate
gccgcgacaatttgcgacggcgecgtgcagggccagactggaggtggcaacgccaatcagcaacg
actgtttgcccgccagttgttgtgccacgcggttgggaatgtaattcagcteccgecatcgececge
ttccactttttcececgegttttecgcagaaacgtggectggectggttcaccacgecgggaaacggtce
tgataagagacaccggcatactctgcgacatcgtataacgttactggtttcacattcaccaccce
tgaattgactctcttccgggcgctatcatgeccataccgcgaaaggttttgcgecattcgatggt
gtccgggatctcgacgctctcceccttatgcgactecctgcattaggaagcagecccagtagtaggtt
gaggccgttgagcaccgccgccgcaaggaatggtgcatgcaaggagatggcgcccaacagtccece
ccggccacggggcctgccaccatacccacgeccgaaacaagcecgctcatgagecccgaagtggcecgag
cccgatcttceccatcggtgatgtecggcgatataggcgccagcaaccgcacctgtggecgecggt
gatgccggccacgatgcgtccggcgtagaggatcgagatctcgatcccgcgaaattaatacgac
tcactataggggaattgtgagcggataacaattcccctctagaaataattttgtttaactttaa
gaaggagatatacatatgaccgaaaatgtgtctttcaccgaaactgaaaccgaagctcgtcgtt
ctgcgaactacgaacctaacagctgggactatgattacctgctgtcctccgacacggacgagtc
catcgaagtatacaaagacaaagcgaaaaagctggaagccgaagttcgtcgcgagattaataac
gaaaaagcagaatttctgaccctgctggaactgattgacaacgtccagcgcctgggecctgggtt
accgtttcgagtctgatatccgtggtgcgctggatcgcttecgtttecctccggecggcttcgatge
ggtaaccaagacttccctgcacggtacggcactgtctttccgtctgectgcgtcaacacggtttt

Y

gaggtttctcaggaagcgttcagcggcttcaaagaccaaaacggcaacticciggagaacctga
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Figure 32C
Nucleotide sequence of pDu42 (pET24a-P.alba (MTE) Untagged)

aggaagatatcaaagctatcctgagcctgtacgaggccagcttcctggctctggaaggcgaaaa
catcctggacgaggcgaaggttttcgcaatctctcatctgaaagaactgtctgaagaaaagatc
ggtaaagagctggcagaacaggtgaaccatgcactggaactgccactgcatcgccgtactcagc
gtctggaagcagtatggtctatcgaggcctaccgtaaaaaggaggacgcgaatcaggttctgcet
ggagctggcaattctggattacaacatgatccagtctgtataccagcgtgatctgcgtgaaacg
tccegttggtggecgtecgtgtgggtctggcgaccaaactgcactttgetcgtgaccgectgattg
agagcttctactgggccgtgggtgtagcattcgaaccgcaatactccgactgccgtaactcegt
Cgcaaaaatgttttctttcgtaaccattatcgacgatatctacgatgtatacggcaccctggac
gaactggagctgtttactgatgcagttgagcgttgggacgtaaacgccatcaacgacctgccgg
attacatgaaactgtgctttctggctctgtataacactattaacgaaatcgcctacgacaacct
gaaagataaaggtgagaacatcctgccgtatctgaccaaagcctgggctgacctgtgcaacget
ttcctgcaagaagccaagtggctgtacaacaaatctactccgacctttgacgactacttcggca
acgcatggaaatcctcttctggcccgctgcaactggtgttcgecttacttcgctgtecgtgcagaa
cattaaaaaggaagagatcgaaaacctgcaaaaataccatgacaccatctctcgtccttcccat
atcttccgtctgtgcaatgacctggctagcgcgtctgcggaaattgcgecgtggtgaaaccgcecaa
atagcgtttcttgttacatgcgcactaaaggtatctccgaagaactggctaccgaaagcgtgat
gaatctgatcgatgaaacctggaaaaagatgaacaaggaaaaactgggtggtagecctgttcgeg
aaaccgttcgtggaaaccgcgatcaacctggcacgtcaatctcactgcacttatcataacggeg
acgcgcatacctctccggatgagctgacccgcaaacgcgttctgtctgtaatcactgaaccgat
tctgccgtttgaacgctaaggatccgaattcgagctcececgtcgacaagecttgecggeccgcactcecga
gcaccaccaccaccaccactgagatccggctgctaacaaagcccgaaaggaagctgagttgget
gctgccaccgctgagcaataactagcataaccccttggggectctaaacgggtcttgaggggtt
ttttgctgaaaggaggaactatatccggat
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Figure 33
Amino acid Sequence of truncated “MNV” variant of P. alba IspS (SEQ ID NO:130)

MNVSFTETETEARRSANYEPNSWDYDYLLSSDTDESIEVYKDKAKKLEAEVRREINNEKAEFLT
LLELIDNVQRLGLGYRFESDIRGALDRFVSSGGFDAVTKTSLHGTALSFRLLRQHGFEVSQEAF
SGFKDONGNFLENLKEDIKAILSLYEASFLALEGENILDEAKVFAISHLKELSEEKIGKELAEQ
VNHALELPLHRRTQRLEAVWSIEAYRKKEDANQVLLELAILDYNMIQSVYQRDLRETSRWWRRV
GLATKLHFARDRLIESFYWAVGVAFEPQYSDCRNSVAKMFSFVTIIDDIYDVYGTLDELELFTD
AVERWDVNAINDLPDYMKLCFLALYNTINEIAYDNLKDKGENILPYLTKAWADLCNAFLQEAKW
LYNKSTPTFDDYFGNAWKSSSGPLQLVFAYFAVVONIKKEEIENLQKYHDTISRPSHIFRLCND
LASASAEIARGETANSVSCYMRTKGISEELATESVMNLIDETWKKMNKEKLGGSLFAKPFVETA
INLARQSHCTYHNGDAHTSPDELTRKRVLSVITEPILPFER
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Figure 34A
Nucleotide sequence of pDu40 (pET24a-P.alba (MNV) Untagged) (SEQ ID NO:131)

tggcgaatgggacgcgeccctgtagcggcgcattaagcgecggecgggtgtggtggttacgecgecage
gtgaccgctacacttgccagcgccctagecgeccgctectttegetttcectteecttectttcteg
ccacgttcgccggctttccccgtcaagetctaaatcgggggectececctttagggtteccgatttag
tgctttacggcacctcgaccccaaaaaacttgattagggtgatggttcacgtagtgggccatcg
ccctgatagacggtttttcgeccectttgacgttggagtccacgttctttaatagtggactcttgt
tccaaactggaacaacactcaaccctatctcggtctattcttttgatttataagggattttgece
gatttcggcctattggttaaaaaatgagctgatttaacaaaaatttaacgcgaattttaacaaa
atattaacgtttacaatttcaggtggcacttttcggggaaatgtgcgcggaacccctatttgtt
tatttttctaaatacattcaaatatgtatccgctcatgaattaattcttagaaaaactcatcga
gcatcaaatgaaactgcaatttattcatatcaggattatcaataccatatttttgaaaaagccg
tttctgtaatgaaggagaaaactcaccgaggcagttccataggatggcaagatcctggtatcgg
tctgcgattccgactcgtccaacatcaatacaacctattaatttcececctecgtcaaaaataaggt
tatcaagtgagaaatcaccatgagtgacgactgaatccggtgagaatggcaaaagtttatgcat
ttctttccagacttgttcaacaggccagccattacgctcgtcatcaaaatcactcgcatcaacc
aaaccgttattcattcgtgattgcgcctgagcgagacgaaatacgcgatcgctgttaaaaggac
aattacaaacaggaatcgaatgcaaccggcgcaggaacactgccagcgcatcaacaatattttce
acctgaatcaggatattcttctaatacctggaatgctgttttcccggggatcgcagtggtgagt
aaccatgcatcatcaggagtacggataaaatgcttgatggtcggaagaggcataaattccgtca
gccagtttagtctgaccatctcatctgtaacatcattggcaacgctacctttgccatgtttcag
aaacaactctggcgcatcgggcttcccatacaatcgatagattgtcgcacctgattgcccgaca
ttatcgcgagcccatttatacccatataaatcagcatccatgttggaatttaatcgecggectag
agcaagacgtttcccgttgaatatggctcataacaccccttgtattactgtttatgtaagcaga
cagttttattgttcatgaccaaaatcccttaacgtgagttttcgttccactgagcgtcagacce
cgtagaaaagatcaaaggatcttcttgagatcctttttttctgcgcgtaatctgctgcttgcaa
acaaaaaaaccaccgctaccagcggtggtttgtttgccggatcaagagctaccaactcttttte
cgaaggtaactggcttcagcagagcgcagataccaaatactgtccttctagtgtageccgtagtt
aggccaccacttcaagaactctgtagcaccgcctacatacctcgctctgctaatcctgttacca
gtggctgctgccagtggcgataagtcgtgtcttaccgggttggactcaagacgatagttaccgg
ataaggcgcagcggtcgggctgaacggggggttcgtgcacacagcccagecttggagcgaacgac
ctacaccgaactgagatacctacagcgtgagctatgagaaagcgccacgcttcccgaagggaga
aaggcggacaggtatccggtaagcggcagggtcggaacaggagagcgcacgagggagcttccag
ggggaaacgcctggtatctttatagtcctgtcgggtttcgeccacctctgacttgagecgtcgatt
tttgtgatgctcgtcaggggggcggagectatggaaaaacgccagcaacgcggectttttacgg
ttcctggcecttttgectggecttttgetcacatgttctttectgegttatecececctgattetgtgg
ataaccgtattaccgcctttgagtgagctgataccgctcgccgcageccgaacgaccgagcgcag
cgagtcagtgagcgaggaagcggaagagcgcctgatgcggtattttctceccttacgecatctgtge
ggtatttcacaccgcatatatggtgcactctcagtacaatctgctctgatgccgcatagttaag
ccagtatacactccgctatcgctacgtgactgggtcatggctgcgccccgacacccgeccaacac
ccgctgacgcgecctgacgggcttgtctgctecececggecateccgettacagacaagectgtgaccegt
ctccgggagctgcatgtgtcagaggttttcaccgtcatcaccgaaacgcgcgaggcagcectgcegg
taaagctcatcagcgtggtcgtgaagcgattcacagatgtctgectgttcatccgegtceccaget
cgttgagtttctccagaagcgttaatgtctggcttctgataaagcgggccatgttaagggceggt
tttttcctgtttggtcactgatgecteccgtgtaagggggatttctgitcatgggggtaatgata
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Figure 34B
Nucleotide sequence of pDu40 (pET24a-P.alba (MNV) Untagged)

ccgatgaaacgagagaggatgctcacgatacgggttactgatgatgaacatgcccggttactgg
aacgttgtgagggtaaacaactggcggtatggatgcggcgggaccagagaaaaatcactcaggyg
tcaatgccagcgcttcgttaatacagatgtaggtgttccacagggtagccagcagcatcectgeg
atgcagatccggaacataatggtgcagggcgctgacttccgecgtttccagactttacgaaacac
ggaaaccgaagaccattcatgttgttgctcaggtcgcagacgttttgcagcagcagtcgecttca
cgttcgctcgcgtatcggtgattcattctgctaaccagtaaggcaaccccgccagectagecgg
gtcctcaacgacaggagcacgatcatgcgcaccecgtggggeccgecatgeccggcgataatggect
gcttctcgeccgaaacgtttggtggcgggaccagtgacgaaggcttgagcgagggecgtgcaagat
tccgaataccgcaagcgacaggccgatcatcgtcgecgectccagcgaaagecggtectecgecgaaa
atgacccagagcgctgccggcacctgtcctacgagttgcatgataaagaagacagtcataagtg
cggcgacgatagtcatgccccgcgecccaccggaaggagctgactgggttgaaggctctcaaggg
catcggtcgagatcccggtgcecctaatgagtgagctaacttacattaattgecgttgecgetcactg
cccgctttccagtcgggaaacctgtecgtgeccagetgcattaatgaatcggccaacgecgecgggga
gaggcggtttgcgtattgggcgccagggtggtttttcttttcaccagtgagacgggcaacagcet
gattgcccttcaccgcctggeccctgagagagttgcagcaagecggteccacgectggtttgecccag
caggcgaaaatcctgtttgatggtggttaacggcgggatataacatgagctgtcttcggtatecg
tcgtatcccactaccgagatatccgcaccaacgcgcagcccggactcggtaatggecgegeattg
cgcccagcgccatctgatcgttggcaaccagcatcgcagtgggaacgatgccctcattcageat
ttgcatggtttgttgaaaaccggacatggcactccagtcgccttcececgttccgetatecggetga
atttgattgcgagtgagatatttatgccagccagccagacgcagacgcgccgagacagaactta
atgggcccgctaacagcgcgatttgctggtgacccaatgcgaccagatgctccacgeccagtcg
cgtaccgtcttcatgggagaaaataatactgttgatgggtgtctggtcagagacatcaagaaat
aacgccggaacattagtgcaggcagcttccacagcaatggcatecctggtcatccagecggatagt
taatgatcagcccactgacgcgttgcgcgagaagattgtgcaccgeccgetttacaggettcgac
gccgcttecgttctaccatcgacaccaccacgctggcacccagttgatcggecgecgagatttaatce
gccgcgacaatttgcgacggcgcgtgcagggccagactggaggtggcaacgccaatcagcaacg
actgtttgcccgeccagttgttgtgeccacgcggttgggaatgtaattcagectccgecatcgecge
ttccactttttccecgegttttcgcagaaacgtggectggectggttcaccacgcgggaaacggtce
tgataagagacaccggcatactctgcgacatcgtataacgttactggtttcacattcaccaccc
tgaattgactctcttccgggcgctatcatgccataccgcgaaaggttttgecgeccattcgatggt
gtccgggatctcgacgctctcecttatgcgactcctgcattaggaagcagecccagtagtaggtt
gaggccgttgagcaccgccgccgcaaggaatggtgcatgcaaggagatggcgeccaacagtcecce
ccggccacggggcctgccaccatacccacgccgaaacaagcgctcatgagecccgaagtggecgag
cccgatctteccccatcggtgatgtecggcgatataggcgeccagcaaccgcacctgtggecgecggt
gatgccggccacgatgcgtccggcgtagaggatcgagatctcgatcccgecgaaattaatacgac
tcactataggggaattgtgagcggataacaattccecctctagaaataattttgtttaactttaa
gaaggagatatacatatgaatgtgtctttcaccgaaactgaaaccgaagctcgtcgttctgega
actacgaacctaacagctgggactatgattacctgctgtcctccgacacggacgagtccatcga
agtatacaaagacaaagcgaaaaagctggaagccgaagttcgtcgcgagattaataacgaaaaa
gcagaatttctgaccctgctggaactgattgacaacgtccagcgcctgggcectgggttaccgtt
tcgagtctgatatccgtggtgcgctggatcgecttcecgtttecctececggeggecttcgatgecggtaac
caagacttccctgcacggtacggcactgtctttccgtctgectgcgtcaacacggttttgaggtt
tctcaggaagcgttcagcggcttcaaagaccaaaacggcaacttccectggagaacctgaaggaag
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Figure 34C
Nucleotide sequence of pDu40 (pET24a-P.alba (MNV) Untagged)

atatcaaagctatcctgagcctgtacgaggccagcttcctggctctggaaggcgaaaacatect
ggacgaggcgaaggttttcgcaatctctcatctgaaagaactgtctgaagaaaagatcggtaaa
gagctggcagaacaggtgaaccatgcactggaactgccactgcatcgccgtactcagegtctgg
aagcagtatggtctatcgaggcctaccgtaaaaaggaggacgcgaatcaggttctgectggaget
ggcaattctggattacaacatgatccagtctgtataccagcgtgatctgegtgaaacgtccegt
tggtggcgtcgtgtgggtctggcgaccaaactgcactttgctcgtgaccgectgattgagagcet
tctactgggccgtgggtgtagcattcgaaccgcaatactccgactgcecgtaactccgtcgcaaa
aatgttttctttcgtaaccattatcgacgatatctacgatgtatacggcaccctggacgaactg
gagctgtttactgatgcagttgagcgttgggacgtaaacgccatcaacgacctgecggattaca
tgaaactgtgctttctggctctgtataacactattaacgaaatcgcctacgacaacctgaaaga
taaaggtgagaacatcctgccgtatctgaccaaagcctgggctgacctgtgcaacgctttcectg
caagaagccaagtggctgtacaacaaatctactccgacctttgacgactacttcggcaacgcecat
ggaaatcctcttctggcccgctgcaactggtgttcecgecttacttcgectgtcgtgcagaacattaa
aaaggaagagatcgaaaacctgcaaaaataccatgacaccatctctcgtccttceccatatcttce
cgtctgtgcaatgacctggctagcgcgtctgecggaaattgecgegtggtgaaaccgcaaatageg
tttcttgttacatgcgcactaaaggtatctccgaagaactggctaccgaaagcgtgatgaatct
gatcgatgaaacctggaaaaagatgaacaaggaaaaactgggtggtagcctgttcgcgaaaccg
ttcgtggaaaccgcgatcaacctggcacgtcaatctcactgcacttatcataacggcgacgecgc
atacctctccggatgagctgacccgcaaacgcegttctgtctgtaatcactgaaccgattctgec
gtttgaacgctaaggatccgaattcgagctccgtcgacaagecttgcggecgcactcgagcacca
ccaccaccaccactgagatccggctgctaacaaagcccgaaaggaagcectgagttggetgetgec
accgctgagcaataactagcataaccccttggggectctaaacgggtcttgaggggttttttge
tgaaaggaggaactatatccggat
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Figure 36
Amino acid sequence of P. alba MEA(+)TEV (SEQ ID NO:132)

MEARRSANYEPNSWDYDYLLSSDTDESIEVYKDKAKKLEAEVRREINNEKAEFLTLLELIDNVQ
RLGLGYRFESDIRGALDRFVSSGGFDAVTKTSLHGTALSFRLLRQHGFEVSQEAFSGFKDQNGN
FLENLKEDIKAILSLYEASFLALEGENILDEAKVFAISHLKELSEEKIGKELAEQVNHALELPL
HRRTQRLEAVWSIEAYRKKEDANQVLLELAILDYNMIQSVYQRDLRETSRWWRRVGLATKLHFA
RDRLIESFYWAVGVAFEPQYSDCRNSVAKMFSFVTIIDDIYDVYGTLDELELF@DAVERWDVNA
INDLPDYMKLCFLALYNTINEIAYDNLKDKGENILPYLTKAWADLCNAFLQEAKWLYNKSTPTF
DDYFGNAWKSSSGPLOQLVFAYFAVVONIKKEEIENLOQKYHDTISRPSHIFRLCNDLASASAEIA
RGETANSVSCYMRTKGISEELATESVMNLIDETWKKMNKEKLGGSLFAKPFVETAINLARQSHC
TYHNGDAHTSPDELTRKRVLSVITEPILPFERENLYFQGLEHHHHHH

52/154



WO 2009/132220 PCT/US2009/041581

Figure 37A
Nucleotide sequence of MD09-163 (pET24a-P. alba MEA(+)TEV) (SEQ ID NO:133)

tggcgaatgggacgcgccctgtagcggcgcattaagecgcggcgggtgtggtggttacgecgeagce
gtgaccgctacacttgccagcgccctagcgcccgetectttcgetttecttececttecttteteg
ccacgttcgeccggctttccececgtcaagectctaaatcgggggcteectttagggttecgatttag
tgctttacggcacctcgaccccaaaaaacttgattagggtgatggttcacgtagtgggccatcg
ccctgatagacggtttttcgeccctttgacgttggagtccacgttectttaatagtggactcecttgt
tccaaactggaacaacactcaaccctatctcggtctattcttttgatttataagggattttgec
gatttcggcctattggttaaaaaatgagctgatttaacaaaaatttaacgcgaattttaacaaa
atattaacgtttacaatttcaggtggcacttttcggggaaatgtgcgcggaacccctatttgtt
tatttttctaaatacattcaaatatgtatccgctcatgaattaattcttagaaaaactcatcga
gcatcaaatgaaactgcaatttattcatatcaggattatcaataccatatttttgaaaaagccg
tttctgtaatgaaggagaaaactcaccgaggcagttccataggatggcaagatcctggtatcgg
tctgcgattccgactcgtccaacatcaatacaacctattaatttccecctcgtcaaaaataaggt
tatcaagtgagaaatcaccatgagtgacgactgaatccggtgagaatggcaaaagtttatgcat
ttctttccagacttgttcaacaggccagccattacgctcgtcatcaaaatcactcgcatcaacc
aaaccgttattcattcgtgattgcgcctgagcgagacgaaatacgcgatcgctgttaaaaggac
aattacaaacaggaatcgaatgcaaccggcgcaggaacactgccagcgcatcaacaatatttte
acctgaatcaggatattcttctaatacctggaatgctgttttcccggggatcgcagtggtgagt
aaccatgcatcatcaggagtacggataaaatgcttgatggtcggaagaggcataaattccgtca
gccagtttagtctgaccatctcatctgtaacatcattggcaacgctacctttgccatgtttcag
aaacaactctggcgcatcgggcttcccatacaatcgatagattgtcgcacctgattgeccgaca
ttatcgcgagcccatttatacccatataaatcagcatccatgttggaatttaatcgecggectag
agcaagacgtttcccgttgaatatggctcataacaccccttgtattactgtttatgtaagcaga
cagttttattgttcatgaccaaaatcccttaacgtgagttttcgttccactgagcgtcagaccce
cgtagaaaagatcaaaggatcttcttgagatcctttttttctgcgcgtaatctgectgcttgcaa
- acaaaaaaaccaccgctaccagcggtggtttgtttgccggatcaagagctaccaactctttttc
cgaaggtaactggcttcagcagagcgcagataccaaatactgtccttctagtgtageccgtagtt
aggccaccacttcaagaactctgtagcaccgecctacatacctcgectctgctaatcctgttacca
gtggctgctgccagtggcgataagtcgtgtcttaccgggttggactcaagacgatagttaccgg
ataaggcgcagcggtcgggctgaacggggggttcgtgcacacagcccagcttggagcgaacgac
ctacaccgaactgagatacctacagcgtgagctatgagaaagcgccacgcttcccgaagggaga
aaggcggacaggtatccggtaagcggcagggtcggaacaggagagcgcacgagggagcttceccag
ggggaaacgcctggtatctttatagtcctgtcgggtttcgecacctctgacttgagegtecgatt
tttgtgatgctcgtcaggggggcggagcctatggaaaaacgccagcaacgecggcectttttacgg
ttcctggecttttgectggecttttgectcacatgttectttecctgegttateccectgattectgtgg
ataaccgtattaccgcctttgagtgagctgataccgctcgeccgcagccgaacgaccgagcgecag
cgagtcagtgagcgaggaagcggaagagcgcctgatgcggtattttcteccttacgcatctgtge
ggtatttcacaccgcatatatggtgcactctcagtacaatctgctctgatgccgcatagttaag
ccagtatacactccgctatcgctacgtgactgggtcatggctgcgcceccgacacccgccaacac
ccgctgacgcgccctgacgggcttgtctgectececcggecateccgecttacagacaagectgtgaccegt
ctccgggagctgcatgtgtcagaggttttcaccgtcatcaccgaaacgcgcgaggcagectgegg
taaagctcatcagcgtggtcgtgaagcgattcacagatgtctgectgttcatccgegtccaget
cgttgagtttctccagaagcgttaatgtctggcttctgataaagcgggccatgttaagggeggt
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Figure 37B
Nucleotide sequence of MD09-163 (pET24a-P. alba MEA(+)TEV)

tttttectgtttggtcactgatgcecctccgtgtaagggggatttctgttcatgggggtaatgata
ccgatgaaacgagagaggatgctcacgatacgggttactgatgatgaacatgcccggttactgg
aacgttgtgagggtaaacaactggcggtatggatgcggcgggaccagagaaaaatcactcaggg
tcaatgccagcgcttcgttaatacagatgtaggtgttccacagggtagccagcagcatcecctgeg
atgcagatccggaacataatggtgcagggcgctgacttccgecgtttccagactttacgaaacac
ggaaaccgaagaccattcatgttgttgctcaggtcgcagacgttttgcagcagcagtcgettca
cgttcgctcgecgtatcggtgattcattctgctaaccagtaaggcaacceccgccagectagecgg
gtcctcaacgacaggagcacgatcatgcgcacccgtggggeccgccatgeccggecgataatggect
gcttctcgccgaaacgtttggtggcgggaccagtgacgaaggcttgagcgagggecgtgcaagat
tccgaataccgcaagcgacaggccgatcatcgtcgecgetccagcgaaagecggtectegecgaaa
atgacccagagcgctgccggcacctgtecctacgagttgcatgataaagaagacagtcataagtg
cggcgacgatagtcatgccccgcgeccaccggaaggagctgactgggttgaaggectctcaaggg
catcggtcgagatcccggtgcctaatgagtgagctaacttacattaattgegttgegectcactg
ccecgctttccagtcgggaaacctgtcgtgecagetgcattaatgaatcggccaacgecgcgggga
gaggcggtttgcgtattgggcgccagggtggtttttcttttcaccagtgagacgggcaacagcet
gattgcccttcaccgecctggecctgagagagttgcagcaagcggtccacgectggtttgeccecag
caggcgaaaatcctgtttgatggtggttaacggcgggatataacatgagctgtcttcggtatcg
tcgtatcccactaccgagatatccgcaccaacgcgcagcccggactcggtaatggecgegeattg
cgcccagcecgccatctgatcgttggcaaccagcatcgcagtgggaacgatgecctcattcagecat
ttgcatggtttgttgaaaaccggacatggcactccagtcgeccttecccgtteccgetatcggectga
atttgattgcgagtgagatatttatgccagccagccagacgcagacgcgccgagacagaactta
atgggcccgctaacagcgcgatttgectggtgacccaatgcgaccagatgectccacgceccagtceg
cgtaccgtcttcatgggagaaaataatactgttgatgggtgtctggtcagagacatcaagaaat
aacgccggaacattagtgcaggcagcttccacagcaatggcatcctggtcatccagecggatagt
taatgatcagcccactgacgcgttgcgcgagaagattgtgcaccgeccgectttacaggcttcgac
gccgcttcecgttctaccatcgacaccaccacgctggcacccagttgatcggcgecgagatttaatce
gccgcgacaatttgcgacggcgecgtgcagggccagactggaggtggcaacgccaatcagcaacg
actgtttgcccgccagttgttgtgeccacgeggttgggaatgtaattcagectccgecatecgeege
ttccactttttccegegttttecgcagaaacgtggectggectggttcaccacgcgggaaacggte
tgataagagacaccggcatactctgcgacatcgtataacgttactggtttcacattcaccaccc
tgaattgactctcttccgggcgctatcatgeccataccgcgaaaggttttgegeccattcgatggt
gtccgggatctcgacgctctcecccttatgecgactecctgcattaggaagcagecccagtagtaggtt
gaggccgttgagcaccgccgceccgcaaggaatggtgcatgcaaggagatggcgecccaacagtcecce
ccggccacggggcctgccaccatacccacgccgaaacaagcgctcatgagecccgaagtggcgag
cccgatcttccccatcggtgatgtcggecgatataggcgeccagcaaccgecacctgtggegeeggt
gatgccggccacgatgcgtccggecgtagaggatcgagatctcgatcccgecgaaattaatacgac
tcactataggggaattgtgagcggataacaattccectctagaaataattttgtttaactttaa
gaaggagatatacatatggaagctcgtcgttctgcgaactacgaacctaacagctgggactatg
attacctgctgtcctccgacacggacgagtccatcgaagtatacaaagacaaagcgaaaaagcet
ggaagccgaagttcgtcgcgagattaataacgaaaaagcagaatttctgaccctgctggaactg
attgacaacgtccagcgcctgggcectgggttaccgtttcgagtctgatatccgtggtgegetgg
atcgcttcgtttcctececggeggettecgatgecggtaaccaagacttccctgcacggtacggceact
gtctlttcecgtctgectgcgtcaacacggctitgaggtttctcaggaagegttcagecggcttcaaa
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Figure 37C
Nucleotide sequence of MD09-163 (pET24a-P. alba MEA(+)TEV)

gaccaaaacggcaacttcctggagaacctgaaggaagatatcaaagctatcctgagcctgtacg
aggccagcttcctggctctggaaggcgaaaacatcctggacgaggcgaaggttttecgcaatcte
tcatctgaaagaactgtctgaagaaaagatcggtaaagagctggcagaacaggtgaaccatgca
ctggaactgccactgcatcgccgtactcagcgtctggaagcagtatggtctatcgaggecctacce
gtaaaaaggaggacgcgaatcaggttctgctggagctggcaattctggattacaacatgatcca
gtctgtataccagcgtgatctgcgtgaaacgtccegttggtggegtcgtgtgggtctggecgacce
aaactgcactttgctcgtgaccgectgattgagagcttctactgggccgtgggtgtagcattcg
aaccgcaatactccgactgccgtaactccgtcgcaaaaatgttttctttcgtaaccattatcga
cgatatctacgatgtatacggcaccctggacgaactggagctgtttactgatgcagttgagcgt
tgggacgtaaacgccatcaacgacctgccggattacatgaaactgtgectttctggctctgtata
acactattaacgaaatcgcctacgacaacctgaaagataaaggtgagaacatcctgeccgtatct
gaccaaagcctgggctgacctgtgcaacgctttcctgcaagaagccaagtggctgtacaacaaa
tctactccgacctttgacgactacttcggcaacgcatggaaatcctcttcectggcccgetgcaac
tggtgttcgcttacttcgctgtcecgtgcagaacattaaaaaggaagagatcgaaaacctgcaaaa
ataccatgacaccatctctcgtccttcccatatcttccgtctgtgcaatgacctggctagcgceg
tctgcggaaattgcgcgtggtgaaaccgcaaatagcgtttcttgttacatgcgcactaaaggta
tctccgaagaactggctaccgaaagcgtgatgaatctgatcgatgaaacctggaaaaagatgaa
caaggaaaaactgggtggtagcctgttcgcgaaaccgttcgtggaaaccgcgatcaacctggca
cgtcaatctcactgcacttatcataacggcgacgcgcatacctctccggatgagctgacccgca
aacgcgttctgtctgtaatcactgaaccgattctgccgtttgaacgcgaaaacctgtattttca
gggcctcgagcaccaccaccaccaccactgagatccggctgctaacaaagecccgaaaggaaget
gagttggctgctgccaccgctgagcaataactagcataacceccttggggectctaaacgggtct
tgaggggttttttgctgaaaggaggaactatatccggat
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Figure 38
Amino acid sequence of P. alba FL (+) TEV (SEQ ID NO:134)

MRCSVSTENVSFTETETEARRSANYEPNSWDYDYLLSSDTDESIEVYKDKAKKLEAEVRREINN
EKAEFLTLLELIDNVQRLGLGYRFESDIRGALDRFVSSGGFDAVTKTSLHGTALSFRLLRQHGF
EVSQEAFSGFKDONGNFLENLKEDIKAILSLYEASFLALEGENILDEAKVFAISHLKELSEEKI
GKELAEQVNHALELPLHRRTQRLEAVWSIEAYRKKEDANQVLLELAILDYNMIQSVYQRDLRET
SRWWRRVGLATKLHFARDRLIESFYWAVGVAFEPQYSDCRNSVAKMFSFVTIIDDIYDVYGTLD
ELELFTDAVERWDVNAINDLPDYMKLCFLALYNTINEIAYDNLKDKGENILPYLTKAWADLCNA
FLQEAKWLYNKSTPTFDDYFGNAWKSSSGPLQLVFAYFAVVONIKKEEIENLQKYHDTISRPSH
IFRLCNDLASASAEIARGETANSVSCYMRTKGISEELATESVMNLIDETWKKMNKEKLGGSLFA
KPFVETAINLARQSHCTYHNGDAHTSPDELTRKRVLSVITEPILPFERENLYFQGLEHHHHHH
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Figure 39A
Nucleotide sequence of MD09-161 (pET24a-P. alba FL(+)TEV) (SEQ ID NO:135)

tggcgaatgggacgcgccctgtagecggegecattaagcgecggegggtgtggtggttacgegecage
gtgaccgctacacttgccagcgccctagcgeccecgctectttcgetttcecttcecttecttteteg
ccacgttcgcecggctttcececcgtcaagctctaaatcgggggctcecectttagggttecgatttag
tgctttacggcacctcgaccccaaaaaacttgattagggtgatggttcacgtagtgggccatcg
ccctgatagacggtttttcecgecctttgacgttggagtccacgttctttaatagtggactecttgt
tccaaactggaacaacactcaaccctatctcggtctattcttttgatttataagggattttgec
gatttcggcctattggttaaaaaatgagctgatttaacaaaaatttaacgcgaattttaacaaa
atattaacgtttacaatttcaggtggcacttttcggggaaatgtgcgcggaacccctatttgtt
tatttttctaaatacattcaaatatgtatccgctcatgaattaattcttagaaaaactcatcga
gcatcaaatgaaactgcaatttattcatatcaggattatcaataccatatttttgaaaaagccg
tttctgtaatgaaggagaaaactcaccgaggcagttccataggatggcaagatcctggtatcgg
tctgcgattccgactcgtccaacatcaatacaacctattaatttecccctcgtcaaaaataaggt
tatcaagtgagaaatcaccatgagtgacgactgaatccggtgagaatggcaaaagtttatgcat
ttctttccagacttgttcaacaggccagccattacgctcgtcatcaaaatcactcgcatcaacc
aaaccgttattcattcgtgattgcgecctgagcgagacgaaatacgcgatcgectgttaaaaggac
aattacaaacaggaatcgaatgcaaccggcgcaggaacactgccagcgcatcaacaatattttce
acctgaatcaggatattcttctaatacctggaatgctgttttcccggggatcgcagtggtgagt
aaccatgcatcatcaggagtacggataaaatgcttgatggtcggaagaggcataaattccgtca
gccagtttagtctgaccatctcatctgtaacatcattggcaacgctacctttgeccatgtttcag
aaacaactctggcgcatcgggcttcccatacaatcgatagattgtcgcacctgattgcccgaca
ttatcgcgagcccatttatacccatataaatcagcatccatgttggaatttaatcgecggcctag
agcaagacgtttcccgttgaatatggctcataacaccccttgtattactgtttatgtaagcaga
cagttttattgttcatgaccaaaatcccttaacgtgagttttcgttccactgagcgtcagaccce
cgtagaaaagatcaaaggatcttcttgagatcctttttttctgecgcgtaatctgetgettgcaa
acaaaaaaaccaccgctaccagcggtggtttgtttgccggatcaagagctaccaactctttttce
cgaaggtaactggcttcagcagagcgcagataccaaatactgtccttctagtgtagccgtagtt
aggccaccacttcaagaactctgtagcaccgcctacatacctcgctctgctaatcctgttacca
gtggctgctgccagtggcgataagtcgtgtcttaccgggttggactcaagacgatagttaccgg
ataaggcgcagcggtcgggctgaacggggggttcgtgcacacagcccagcttggagcgaacgac
ctacaccgaactgagatacctacagcgtgagctatgagaaagcgccacgcttcccgaagggaga
aaggcggacaggtatccggtaagcggcagggtcggaacaggagagcgcacgagggagcttccag
ggggaaacgcctggtatctttatagtcctgtcgggtttcgccacctctgacttgagcgtcgatt
tttgtgatgctcgtcaggggggcggagcctatggaaaaacgccagcaacgcggcectttttacgg
ttcctggecttttgectggecttttgetcacatgttectttcctgegttatccecctgattectgtgg
ataaccgtattaccgcctttgagtgagctgataccgctcgccgcagccgaacgaccgagcgecag
cgagtcagtgagcgaggaagcggaagagcgcctgatgecggtattttctccttacgecatctgtge
ggtatttcacaccgcatatatggtgcactctcagtacaatctgctctgatgccgcatagttaag
ccagtatacactccgctatcgctacgtgactgggtcatggctgcgccccgacacccgecaacac
ccgctgacgcgecctgacgggcttgtectgetecccggecatcecgecttacagacaagetgtgaccgt
ctccgggagctgcatgtgtcagaggttttcaccgtcatcaccgaaacgcgcgaggcagctgegg
taaagctcatcagcgtggtcgtgaagcgattcacagatgtctgectgttcatccgegtceccaget
cgttgagtttctccagaagcgttaatgtctggcttctgataaagcgggccatgttaagggceggt
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Figure 39B
Nucleotide sequence of MD09-161 (pET24a-P. alba FL(+)TEV)

tttttcctgtttggtcactgatgcctccgtgtaagggggatttctgttcatgggggtaatgata
ccgatgaaacgagagaggatgctcacgatacgggttactgatgatgaacatgccecggttactgg
aacgttgtgagggtaaacaactggcggtatggatgcggcgggaccagagaaaaatcactcaggg
tcaatgccagcgcttcgttaatacagatgtaggtgttccacagggtageccagcagcatcctgeg
atgcagatccggaacataatggtgcagggcgctgacttcecgegtttccagactttacgaaacac
ggaaaccgaagaccattcatgttgttgctcaggtcgcagacgttttgcagcagcagtcgcecttca
cgttcgctcgecgtatcggtgattcattctgctaaccagtaaggcaaccccgccagcctagececgg
gtcctcaacgacaggagcacgatcatgcgcacccgtggggccgeccatgecggegataatggect
gcttctcgccgaaacgtttggtggcgggaccagtgacgaaggcttgagcgagggcgtgcaagat
tccgaataccgcaagcgacaggccgatcatecgtcgecgectccagecgaaageggtectecgeccgaaa
atgacccagagcgctgccggcacctgtcecctacgagttgcatgataaagaagacagtcataagtg
cggcgacgatagtcatgccceccgecgceccaccggaaggagctgactgggttgaaggctctcaaggg
catcggtcgagatcccggtgcctaatgagtgagctaacttacattaattgcgttgcgctcactg
cccgctttccagtcgggaaacctgtcgtgeccagctgcattaatgaatcggccaacgegegggga
gaggcggtttgcgtattgggcgccagggtggtttttecttttcaccagtgagacgggcaacagcet
gattgcccttcaccgcctggeccctgagagagttgcagcaagecggtccacgectggtttgecccag
caggcgaaaatcctgtttgatggtggttaacggcgggatataacatgagctgtcttcggtatcg
tcgtatcccactaccgagatatccgcaccaacgcgcagcccggactecggtaatggecgegeattg
cgcccagcgccatctgatcgttggcaaccagcatcgcagtgggaacgatgeccctcattcageat
ttgcatggtttgttgaaaaccggacatggcactccagtcgccttcececgtteccgectatcggetga
atttgattgcgagtgagatatttatgccagccagccagacgcagacgcgccgagacagaactta
atgggcccgctaacagcgcgatttgectggtgacccaatgecgaccagatgctccacgcccagteg
cgtaccgtcttcatgggagaaaataatactgttgatgggtgtctggtcagagacatcaagaaat
aacgccggaacattagtgcaggcagcttccacagcaatggcatecctggtcatccagecggatagt
taatgatcagcccactgacgcgttgcgcgagaagattgtgcaccgecgcectttacaggcttegac
gcecgcttegttctaccatcgacaccaccacgcectggcacccagttgatcggegecgagatttaatce
gccgcgacaatttgcgacggcgcgtgcagggccagactggaggtggcaacgccaatcagcaacg
actgtttgcccgceccagttgttgtgccacgcggttgggaatgtaattcagcteccgeccatcgecge
ttccactttttccecgecgttttecgcagaaacgtggctggcctggttcaccacgecgggaaacggte
tgataagagacaccggcatactctgcgacatcgtataacgttactggtttcacattcaccaccce
tgaattgactctcttccgggcgctatcatgccataccgcgaaaggttttgecgeccattcgatggt
gtccgggatctcgacgectctcececcttatgcgactecctgcattaggaagcagecccagtagtaggtt
gaggccgttgagcaccgccgecgcaaggaatggtgcatgcaaggagatggecgecccaacagtcecce
ccggccacggggcctgccaccatacccacgccgaaacaagcgctcatgagcccgaagtggcecgag
cccgatcttececcatcggtgatgtecggcgatataggcgeccagcaaccgcacctgtggecgecggt
gatgccggccacgatgcgtccggecgtagaggatcgagatctcgatcccgcgaaattaatacgac
tcactataggggaattgtgagcggataacaattcccctctagaaataattttgtttaactttaa
gaaggagatatacatatgcgttgtagcgtgtccaccgaaaatgtgtctttcaccgaaactgaaa
ccgaagctcgtcgttctgcgaactacgaacctaacagctgggactatgattacctgectgtcctce
cgacacggacgagtccatcgaagtatacaaagacaaagcgaaaaagctggaagccgaagttcgt
cgcgagattaataacgaaaaagcagaatttctgaccctgctggaactgattgacaacgtccage
gcctgggcctgggttaccgtttcgagtctgatatccgtggtgcgectggatcgecttegtttcecte
cggcggcttcgatgcggtaaccaagacttcececectgecacggtacggecactgtctttcecgtetgetyg
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Figure 39C
Nucleotide sequence of MD09-161 (pET24a-P. alba FL(+)TEV)

cgtcaacacggttttgaggtttctcaggaagcgttcagcggcttcaaagaccaaaacggcaact
tcctggagaacctgaaggaagatatcaaagctatcctgagcctgtacgaggccagecttcctggce
tctggaaggcgaaaacatcctggacgaggcgaaggttttcgcaatctctcatctgaaagaactg
tctgaagaaaagatcggtaaagagctggcagaacaggtgaaccatgcactggaactgccactgce
atcgccgtactcagcgtctggaagcagtatggtctatcgaggecctaccgtaaaaaggaggacgc
gaatcaggttctgctggagctggcaattctggattacaacatgatccagtctgtataccagegt
gatctgcgtgaaacgtcccgttggtggecgtcgtgtgggtctggcgaccaaactgcactttgetce
gtgaccgcctgattgagagcttctactgggccgtgggtgtagcattcgaaccgcaatactccga
ctgccgtaactccgtcgcaaaaatgttttctttcgtaaccattatcgacgatatctacgatgta
tacggcaccctggacgaactggagctgtttactgatgcagttgagcgttgggacgtaaacgcecca
tcaacgacctgccggattacatgaaactgtgctttctggctctgtataacactattaacgaaat
cgcctacgacaacctgaaagataaaggtgagaacatcctgccgtatctgaccaaagcctggget
gacctgtgcaacgctttcctgcaagaagccaagtggctgtacaacaaatctactccgacctttg
acgactacttcggcaacgcatggaaatcctcttctggcccgectgcaactggtgttecgecttactt
cgctgtcgtgcagaacattaaaaaggaagagatcgaaaacctgcaaaaataccatgacaccatc
tctcgtccttecccatatcttececgtectgtgcaatgacctggctagecgecgtctgecggaaattgege
gtggtgaaaccgcaaatagcgtttcttgttacatgcgcactaaaggtatctccgaagaactggc
taccgaaagcgtgatgaatctgatcgatgaaacctggaaaaagatgaacaaggaaaaactgggt
ggtagcctgttcgcgaaaccgttcgtggaaaccgcgatcaacctggcacgtcaatctcactgea
cttatcataacggcgacgcgcatacctctccggatgagctgacccgcaaacgcgttctgtcectgt
aatcactgaaccgattctgccgtttgaacgcgaaaacctgtattttcagggectcgagcaccac
caccaccaccactgagatccggctgctaacaaagcccgaaaggaagctgagttggctgctgceca
ccgctgagcaataactagcataaccccttggggectctaaacgggtcttgaggggttttttget
gaaaggaggaactatatccggat
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Figure 40
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Figure 41
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Figure 43
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Figure 47
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Figure 48
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Figure 49
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Figure 50
A.
T? terminator H origin
P. trichocarpa IspS (-2) kan sequence
\\ 4#,
./
(o
A \
T7ag pDU4QEl'24a-P. trichocarpa HGS TRC (MET)
~ 6909 bp
T7 promoter
lac operator - \ S
7
D ColE1 pBR322 origin
lac |
B.
His tag
T7 terminator
11 origin
Kudzu IspS (MEA)
kan sequence
T7 promoter __.
lac operator
ColE{ pBR322 origin
tac|
C.
His tag
/ T7 terminator

kan sequence

_ F/ 1 origin
Kudzu IspS (4) / %\\

U50-4- pET24d-Kudzu TRC (-4)
6941 bp

T7 promoter _.
lac operator

J~—ColE1 pBR322 origin

lacl

70/154



WO 2009/132220 PCT/US2009/041581

Figure 51
Amino acid sequence of P.alba TRC (-3) (SEQ ID NO:136)

MTEARRSANYEPNSWDYDYLLSSDTDESIEVYKDKAKKLEAEVRREINNEKAEFLTLLELIDNV
QRLGLGYRFESDIRGALDRFVSSGGFDAVTKTSLHGTALSFRLLRQHGFEVSQEAFSGFKDQNG
NFLENLKEDIKAILSLYEASFLALEGENILDEAKVFAISHLKELSEEKIGKELAEQVNHALELP
LHRRTQRLEAVWSIEAYRKKEDANQVLLELAILDYNMIQSVYQRDLRETSRWWRRVGLATKLHF
ARDRLIESFYWAVGVAFEPQYSDCRNSVAKMFSFVTIIDDIYDVYGTLDELELFTDAVERWDVN
AINDLPDYMKLCFLALYNTINEIAYDNLKDKGENILPYLTKAWADLCNAFLQEAKWLYNKSTPT
FDDYFGNAWKSSSGPLQLVFAYFAVVONIKKEEIENLQKYHDTISRPSHIFRLCNDLASASAEI
ARGETANSVSCYMRTKGISEELATESVMNLIDETWKKMNKEKLGGSLFAKPFVETAINLARQSH
CTYHNGDAHTSPDELTRKRVLSVITEPILPFER
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Figure 52A
Nucleotide sequence of pDu47-3 (SEQ ID NO:137)

tggcgaatgggacgcgccctgtagcggcgcattaagcgecggecgggtgtggtggttacgcgecage
gtgaccgctacacttgccagcgeccctagcgecccgctectttegetttetteccttecttteteg
ccacgttcgcecggcectttecceccgtcaagctctaaatcgggggectecctttagggttecgatttag
tgctttacggcacctcgaccccaaaaaacttgattagggtgatggttcacgtagtgggccatcg
ccctgatagacggtttttegecectttgacgttggagtccacgttetttaatagtggactettgt
tccaaactggaacaacactcaaccctatctcggtctattcttttgatttataagggattttgcec
gatttcggcctattggttaaaaaatgagctgatttaacaaaaatttaacgcgaattttaacaaa
atattaacgtttacaatttcaggtggcacttttcggggaaatgtgcgcggaaccectatttgtt
tatttttctaaatacattcaaatatgtatccgctcatgaattaattcttagaaaaactcatcga
gcatcaaatgaaactgcaatttattcatatcaggattatcaataccatatttttgaaaaagccg
tttctgtaatgaaggagaaaactcaccgaggcagttccataggatggcaagatcctggtatcgg
tctgcgattccgactcgtccaacatcaatacaacctattaatttccecctecgtcaaaaataaggt
tatcaagtgagaaatcaccatgagtgacgactgaatccggtgagaatggcaaaagtttatgecat
ttctttccagacttgttcaacaggccagccattacgectcgtcatcaaaatcactcgcatcaacc
aaaccgttattcattcgtgattgcgcctgagcgagacgaaatacgcgatcgctgttaaaaggac
aattacaaacaggaatcgaatgcaaccggcgcaggaacactgccagcgcatcaacaatatttte
acctgaatcaggatattcttctaatacctggaatgctgttttcccggggatcgcagtggtgagt
aaccatgcatcatcaggagtacggataaaatgcttgatggtcggaagaggcataaattcegtca
gccagtttagtctgaccatctcatctgtaacatcattggcaacgctacctttgeccatgtttcag
aaacaactctggcgcatcgggcttcecccatacaatcgatagattgtecgcacctgattgeccgaca
ttatcgcgagcccatttatacccatataaatcagcatccatgttggaatttaatcgeggectag
agcaagacgtttcccgttgaatatggctcataacaccecttgtattactgtttatgtaagcaga
cagttttattgttcatgaccaaaatcccttaacgtgagttttegtteccactgagecgtcagacce
cgtagaaaagatcaaaggatcttcttgagatcctttttttctgegecgtaatctgetgecttgecaa
acaaaaaaaccaccgctaccagcggtggtttgtttgeccggatcaagagctaccaactecttttte
cgaaggtaactggcttcagcagagcgcagataccaaatactgtccttctagtgtagecgtagtt
aggccaccacttcaagaactctgtagcaccgectacatacctecgectectgctaatectgttacca
gtggctgctgccagtggcgataagtcgtgtcttaccgggttggactcaagacgatagttacecgg
ataaggcgcagcggtcgggctgaacggggggttcecgtgcacacagcccagct tggagcgaacgac
ctacaccgaactgagatacctacagcgtgagctatgagaaagcgccacgcttcccgaagggaga
aaggcggacaggtatccggtaagcggcagggtcggaacaggagagcgcacgagggagcttceccag
ggggaaacgcctggtatctttatagtcctgtcgggtttegecacctctgacttgagegtecgatt
tttgtgatgctcgtcaggggggcggagcecctatggaaaaacgccagcaacgecggectttttacgg
ttcctggecttttgectggecttttgectcacatgttctttecctgegttatccectgattetgtgg
ataaccgtattaccgcctttgagtgagctgataccgectcgeccgcagccgaacgaccgagcgcag
cgagtcagtgagcgaggaagcggaagagcgcctgatgecggtattttcectecttacgecatectgtge
ggtatttcacaccgcatatatggtgcactctcagtacaatctgctctgatgeccgcatagttaag
ccagtatacactccgctatcgctacgtgactgggtcatggctgecgcececcgacacccgecaacac
ccgcectgacgcgccecctgacgggcecttgtcectgecteccecggecatecgettacagacaagetgtgacegt
ctccgggagctgcatgtgtcagaggttttcaccgtcatcaccgaaacgcgcgaggcagetgegyg
taaagctcatcagcgtggtcgtgaagcgattcacagatgtctgectgttcatccgegtccaget
cgttgagtttctccagaagcgttaatgtctggecttectgataaagecgggccatgttaagggeggt
tttttecectgtttggtcactgatgccteccgtgtaagggggatttctgticatgggggtaatgata
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Figure 52B
Nucleotide sequence of pDu47-3

ccgatgaaacgagagaggatgctcacgatacgggttactgatgatgaacatgcccggttactgg
aacgttgtgagggtaaacaactggcggtatggatgcggcgggaccagagaaaaatcactcaggg
tcaatgccagcgcttcgttaatacagatgtaggtgttccacagggtagccagcagcatcctgeg
atgcagatccggaacataatggtgcagggcgctgacttccgcgtttceccagactttacgaaacac
ggaaaccgaagaccattcatgttgttgctcaggtcgcagacgttttgcagcagcagtcgettca
cgttcgctcgegtatcggtgattcattctgcectaaccagtaaggcaacccecgecagcectagecgg
gtcctcaacgacaggagcacgatcatgcgcacccgtggggccgeccatgccggegataatggect
gcttctecgeccgaaacgtttggtggcgggaccagtgacgaaggcttgagcgagggcgtgcaagat
tccgaataccgcaagcgacaggccgatcatcecgtcecgegectccagcgaaagecggtcecctcgeccgaaa
atgacccagagcgctgccggcacctgtcectacgagttgcatgataaagaagacagtcataagtg
cggcgacgatagtcatgccccgcgceccaccggaaggagcectgactgggttgaaggctctcaaggg
catcggtcgagatcccggtgcctaatgagtgagctaacttacattaattgecgttgegetcactg
ccecgcettteccagtcgggaaacctgtecgtgecagetgcattaatgaatcggeccaacgcgegggga
gaggcggtttgcgtattgggcgccagggtggtttttcttttcaccagtgagacgggcaacagct
gattgcccttcaccgcecctggccecctgagagagttgcagcaagecggtccacgetggtttgecccag
caggcgaaaatcctgtttgatggtggttaacggcgggatataacatgagctgtcttcggtatcg
tcgtatcccactaccgagatatccgcaccaacgcgcagecccggactecggtaatggcgegecattg
cgcccagcegceccatcectgatcecgttggcaaccagcatcgcagtgggaacgatgceccctcattcagceat
ttgcatggtttgttgaaaaccggacatggcactccagtcgecttcececgtteccgctatecggetga
atttgattgcgagtgagatatttatgccagccagccagacgcagacgcgccgagacagaactta
atgggcccgctaacagcgcgatttgctggtgacccaatgcgaccagatgctccacgeccagtcg
cgtaccgtcttcatgggagaaaataatactgttgatgggtgtctggtcagagacatcaagaaat
aacgccggaacattagtgcaggcagcttccacagcaatggcatcectggtcatccageggatagt
taatgatcagcccactgacgcgttgcgcgagaagattgtgcaccgecgetttacaggcttcgac
gccgcttecgttctaccatcgacaccaccacgctggcacccagttgatcggecgecgagatttaatce
gccgcgacaatttgcgacggcgcgtgcagggccagactggaggtggcaacgccaatcagcaacg
actgtttgcccgeccagttgttgtgccacgcggttgggaatgtaattcagecteccgceccatcgeccge
ttccactttttcecgecgttttcgcagaaacgtggctggectggttcaccacgcgggaaacggtce
tgataagagacaccggcatactctgcgacatcgtataacgttactggtttcacattcaccaccc
tgaattgactctcttccgggcgctatcatgeccataccgcgaaaggttttgegecattcgatggt
gtccgggatctcgacgctctececttatgecgactectgcattaggaagcagcecccagtagtaggtt
gaggccgttgagcaccgccgccgcaaggaatggtgcatgcaaggagatggcgeccaacagtecec
ccggccacggggcctgeccaccatacccacgccgaaacaagcgctecatgagceccgaagtggecgag
cccgatcttceccccatcggtgatgtecggcgatataggcgccagcaaccgcacctgtggcgecggt
gatgccggccacgatgcgteccggcgtagaggatcgagatctcgatceccgcgaaattaatacgac
tcactataggggaattgtgagcggataacaattccectctagaaataattttgtttaactttaa
gaaggagatatacatatgaccgaagctcgtcgttctgcgaactacgaacctaacagctgggact
atgattacctgctgtcctccgacacggacgagtccatcgaagtatacaaagacaaagcgaaaaa
gctggaagccgaagttcgtcgcgagattaataacgaaaaagcagaatttctgaccctgetggaa
ctgattgacaacgtccagcgcctgggcectgggttacegtttcgagtctgatatccgtggtgege
tggatcgcttcgtttcctccggecggcttecgatgecggtaaccaagactteccctgcacggtacgge
actgtctttccgtctgectgcgtcaacacggttttgaggtttctcaggaagcgttcageggectte
aaagaccaaaacggcaacttcciggagaacctgaaggaagatatcaaagctatcctgagectgt
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Figure 52C
Nucleotide sequence of pDu47-3

acgaggccagcttcctggctctggaaggcgaaaacatcctggacgaggcgaaggttttecgcaat
ctctcatctgaaagaactgtctgaagaaaagatcggtaaagagctggcagaacaggtgaaccat
gcactggaactgccactgcatcgccgtactcagecgtctggaagcagtatggtctatcgaggect
accgtaaaaaggaggacgcgaatcaggttctgctggagctggcaattctggattacaacatgat
ccagtctgtataccagcgtgatctgegtgaaacgtccegttggtggegtegtgtgggtectggeg
accaaactgcactttgctcgtgaccgectgattgagagcttctactgggecegtgggtgtagecat
tcgaaccgcaatactccgactgccgtaactcecgtecgcaaaaatgttttctttcgtaaccattat
cgacgatatctacgatgtatacggcaccctggacgaactggagctgtttactgatgcagttgag
cgttgggacgtaaacgccatcaacgacctgccggattacatgaaactgtgetttetggctetgt
ataacactattaacgaaatcgcctacgacaacctgaaagataaaggtgagaacatcctgccgta
tctgaccaaagcctgggctgacctgtgcaacgctttecctgcaagaagccaagtggetgtacaac
aaatctactccgacctttgacgactacttcggcaacgcatggaaatcctcttctggeccgetge
aactggtgttcgcttacttcgctgtcgtgcagaacattaaaaaggaagagatcgaaaacctgca
aaaataccatgacaccatctctcgtccttcccatatctteccgtctgtgcaatgacctggectagce
gcgtctgecggaaattgcgegtggtgaaaccgcaaatagegtttcttgttacatgecgcactaaag
gtatctccgaagaactggctaccgaaagcgtgatgaatctgatcgatgaaacctggaaaaagat
gaacaaggaaaaactgggtggtagcctgttcgecgaaaccgttcgtggaaaccgecgatcaacctg
gcacgtcaatctcactgcacttatcataacggcgacgcgcatacctectececggatgagctgacce
gcaaacgcgttctgtctgtaatcactgaaccgattctgececgtttgaacgctaaggatccgaatt
cgagctccgtcgacaagcttgcggccgcactcgagcaccaccaccaccaccactgagatccgge
tgctaacaaagcccgaaaggaagctgagttggcetgctgeccaccgectgagcaataactagcataa
cceccttggggcctctaaacgggtecttgaggggttttttgectgaaaggaggaactatatcecggat
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Figure 53
Amino acid sequence of P.alba TRC (-4) (SEQ ID NO:138)

METEARRSANYEPNSWDYDYLLSSDTDESIEVYKDKAKKLEAEVRREINNEKAEFLTLLELIDN
VQRLGLGYRFESDIRGALDRFVSSGGFDAVTKTSLHGTALSFRLLRQHGFEVSQEAFSGFKDQN
GNFLENLKEDIKAILSLYEASFLALEGENILDEAKVFAISHLKELSEEKIGKELAEQVNHALEL
PLHRRTQRLEAVWSIEAYRKKEDANQVLLELAILDYNMIQSVYQRDLRETSRWWRRVGLATKLH
FARDRLIESFYWAVGVAFEPQYSDCRNSVAKMFSFVTIIDDIYDVYGTLDELELFTDAVERWDV
NAINDLPDYMKLCFLALYNTINEIAYDNLKDKGENILPYLTKAWADLCNAFLQEAKWLYNKSTP
TFDDYFGNAWKSSSGPLQLVFAYFAVVQONIKKEEIENLQKYHDTISRPSHIFRLCNDLASASAE
IARGETANSVSCYMRTKGISEELATESVMNLIDETWKKMNKEKLGGSLFAKPFVETAINLARQS
HCTYHNGDAHTSPDELTRKRVLSVITEPILPFER
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Figure 54A
Nucleotide sequence of pDu47-4 (SEQ 1D NO:139)

tggcgaatgggacgcgccctgtagecggcgcattaagcgecggegggtgtggtggttacgegecagce
gtgaccgctacacttgccagcgeccctagecgcccgetectttecgetttectteeccttectttecteg
ccacgttcgccggctttceccecgtcaagectctaaatcgggggectececctttagggttecgatttag
tgctttacggcacctcgaccccaaaaaacttgattagggtgatggttcacgtagtgggccatcg
ccctgatagacggtttttcecgecctttgacgttggagtccacgttectttaatagtggactecttgt
tccaaactggaacaacactcaaccctatctecggtctattcttttgatttataagggattttgec
gatttcggcctattggttaaaaaatgagctgatttaacaaaaatttaacgcgaattttaacaaa
atattaacgtttacaatttcaggtggcacttttcggggaaatgtgcgcggaacccctatttgtt
tatttttctaaatacattcaaatatgtatccgctcatgaattaattcttagaaaaactcatcga
gcatcaaatgaaactgcaatttattcatatcaggattatcaataccatatttttgaaaaagccg
tttctgtaatgaaggagaaaactcaccgaggcagttccataggatggcaagatcctggtatcgg
tctgcgattccgactcgtccaacatcaatacaacctattaatttececcctcgtcaaaaataaggt
tatcaagtgagaaatcaccatgagtgacgactgaatccggtgagaatggcaaaagtttatgcat
ttctttccagacttgttcaacaggccagccattacgctcgtcatcaaaatcactcgcatcaacc
aaaccgttattcattcgtgattgcgcctgagcgagacgaaatacgcgatcgctgttaaaaggac
aattacaaacaggaatcgaatgcaaccggcgcaggaacactgccagcgcatcaacaatattttce
acctgaatcaggatattcttctaatacctggaatgctgttttcccggggatcgcagtggtgagt
aaccatgcatcatcaggagtacggataaaatgcttgatggtcggaagaggcataaattccgtca
gccagtttagtctgaccatctcatctgtaacatcattggcaacgctacctttgccatgtttcag
aaacaactctggcgcatcgggcttcccatacaatcgatagattgtcgcacctgattgecccgaca
ttatcgcgagcccatttatacccatataaatcagcatccatgttggaatttaatcgecggectag
agcaagacgtttcccgttgaatatggctcataacaccccttgtattactgtttatgtaagcaga
cagttttattgttcatgaccaaaatcccttaacgtgagttttcgttccactgagcgtcagaccc
cgtagaaaagatcaaaggatcttcttgagatcctttttttctgegegtaatctgectgettgecaa
acaaaaaaaccaccgctaccagcggtggtttgtttgccggatcaagagctaccaactcttttte
cgaaggdtaactggcttcagcagagcgcagataccaaatactgtccttctagtgtagccgtagtt
aggccaccacttcaagaactctgtagcaccgcctacatacctcgctctgctaatcctgttacca
gtggctgctgccagtggcgataagtcgtgtcttaccgggttggactcaagacgatagttaccgg
ataaggcgcagcggt cgggctgaacggggggttcgtgcacacagcccagcttggagcgaacgac
ctacaccgaactgagatacctacagcgtgagctatgagaaagcgccacgcttceccgaagggaga
aaggcggacaggtatccggtaagcggcagggtcggaacaggagagcgcacgagggagctteccag
ggggaaacgcctggtatctttatagtcctgtcgggtttcgecacctctgacttgagecgtecgatt
tttgtgatgctcgtcaggggggcggagcctatggaaaaacgccagcaacgcggcctttttacgg
ttcctggccecttttgectggecttttgectcacatgttectttectgegttateccecctgattctgtgg
ataaccgtattaccgcctttgagtgagctgataccgctcgececgcageccgaacgaccgagegceag
cgagtcagtgagcgaggaagcggaagagcgcctgatgecggtattttctecttacgcatectgtge
ggtatttcacaccgcatatatggtgcactctcagtacaatctgctctgatgccgcatagttaag
ccagtatacactccgctatcgctacgtgactgggtcatggctgecgeccccgacacccgccaacac
ccgctgacgcgccecctgacgggcttgtetgectcecggecatececgettacagacaagectgtgacegt
ctccgggagctgcatgtgtcagaggttttcaccgtcatcaccgaaacgcgcgaggcagctgegg
taaagctcatcagcgtggtcgtgaagcgattcacagatgtctgcctgttcatceccgegtceccaget
cgttgagtttctccagaagcgttaatgtctggcttctgataaagcgggccatgttaagggeggt
tttttcctgtttggtcactgatgectecegtgtaagggggatttctgttcatgggggtaatgata
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Figure 54B
Nucleotide sequence of pDu47-4

ccgatgaaacgagagaggatgctcacgatacgggttactgatgatgaacatgcccggttactgg
aacgttgtgagggtaaacaactggcggtatggatgcggcgggaccagagaaaaatcactcaggg
tcaatgccagcgcttcgttaatacagatgtaggtgttccacagggtagccagcagcatcctgeg
atgcagatccggaacataatggtgcagggcgctgacttccgecgtttccagactttacgaaacac
ggaaaccgaagaccattcatgttgttgctcaggtcgcagacgttttgcagcagcagtcecgettca
cgttcgctcgcgtatcggtgattcattctgctaaccagtaaggcaaccccgccagectageccgg
gtcctcaacgacaggagcacgatcatgcgcacccgtggggccgccatgeccggcgataatggect
gcttctcgccgaaacgtttggtggcgggaccagtgacgaaggcttgagcgagggcgtgcaagat
tccgaataccgcaagcgacaggccgatcatcgtcgecgctccagcgaaagecggtcctcgecgaaa
atgacccagagcgctgccggcacctgtcctacgagttgcatgataaagaagacagtcataagtg
cggcgacgatagtcatgccccgcgcccaccggaaggagctgactgggttgaaggctctcaaggg
catcggtcgagatcccggtgcctaatgagtgagctaacttacattaattgcgttgegetcactg
cccgctttccagtcgggaaacctgtcecgtgeccagectgcattaatgaatcggccaacgcgecgggga
gaggcggtttgcgtattgggcgccagggtggtttttcttttcaccagtgagacgggcaacagcet
gattgcccttcaccgcctggccctgagagagttgecagcaagecggtccacgectggtttgecccag
caggcgaaaatcctgtttgatggtggttaacggcgggatataacatgagctgtcttcggtatcg
tcgtatcccactaccgagatatccgcaccaacgcgcagcccggactcggtaatggecgegeattg
cgcccagcgccatctgatcgttggcaaccagcatcgcagtgggaacgatgccctcattcagecat
ttgcatggtttgttgaaaaccggacatggcactccagtcgecttcccgtteccgectatcggectga
atttgattgcgagtgagatatttatgccagccagccagacgcagacgcgccgagacagaactta
atgggcccgctaacagcgcgatttgcectggtgacccaatgecgaccagatgctccacgeccagtcg
cgtaccgtcttcatgggagaaaataatactgttgatgggtgtctggtcagagacatcaagaaat
aacgccggaacattagtgcaggcagcttccacagcaatggcatcctggtcatccagcggatagt
taatgatcagcccactgacgcgttgcgcgagaagattgtgcaccgecgectttacaggcttcgac
gccgcttcecgttctaccatcgacaccaccacgctggcacccagttgatcggecgecgagatttaatce
gccgcgacaatttgcgacggcgcgtgcagggccagactggaggtggcaacgccaatcagcaacg
actgtttgcccgccagttgttgtgccacgcggttgggaatgtaattcagectccgecategeege
ttccactttttcccgegttttcgcagaaacgtggctggcctggttcaccacgecgggaaacggtce
tgataagagacaccggcatactctgcgacatcgtataacgttactggtttcacattcaccaccce
tgaattgactctcttccgggegectatcatgeccataccgcgaaaggttttgegeccattcgatggt
gtccgggatctcgacgctctececttatgcgactectgecattaggaagcagecccagtagtaggtt
gaggccgttgagcaccgccgccgcaaggaatggtgcatgcaaggagatggcgcccaacagtceccee
ccggccacggggcctgccaccatacccacgccgaaacaagcgctcatgagecccgaagtggcgag
cccgatcttccccatcggtgatgtcggcgatataggcgccagcaaccgcacctgtggecgeecggt
gatgccggccacgatgcgtccggcgtagaggatcgagatctcgatcccgcgaaattaatacgac
tcactataggggaattgtgagcggataacaattccecctctagaaataattttgtttaactttaa
gaaggagatatacatatggaaaccgaagctcgtcgttctgcgaactacgaacctaacagctggg
actatgattacctgctgtcctccgacacggacgagtccatcgaagtatacaaagacaaagcgaa
aaagctggaagccgaagttcgtcgcgagattaataacgaaaaagcagaatttctgaccctgcectg
gaactgattgacaacgtccagcgcctgggcctgggttaccgtttcgagtctgatatcecgtggtg
cgctggatcgcttcgtttcecctccggecggecttecgatgeggtaaccaagacttccctgecacggtac
ggcactgtctttccgtctgctgcgtcaacacggttttgaggtttctcaggaagecgttcagegge
ttcaaagaccaaaacggcaacttcctggagaacctgaaggaagatatcaaagctatectgagec
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Figure 54C
Nucleotide sequence of pDu47-4

tgtacgaggccagcttcctggctctggaaggcgaaaacatcctggacgaggcgaaggttttcge
aatctctcatctgaaagaactgtctgaagaaaagatcggtaaagagctggcagaacaggtgaac
catgcactggaactgccactgcatcgccgtactcagcgtctggaagcagtatggtctatcgagg
cctaccgtaaaaaggaggacgcgaatcaggttctgctggagctggcaattctggattacaacat
gatccagtctgtataccagcgtgatctgcgtgaaacgtccecgttggtggegtegtgtgggtetg
gcgaccaaactgcactttgctcgtgaccgectgattgagagecttctactgggeccgtgggtgtag
cattcgaaccgcaatactccgactgccgtaactccgtcgcaaaaatgttttctttcataaccat
tatcgacgatatctacgatgtatacggcaccctggacgaactggagctgtttactgatgcagtt
gagcgttgggacgtaaacgccatcaacgacctgccggattacatgaaactgtgetttctggete
tgtataacactattaacgaaatcgcctacgacaacctgaaagataaaggtgagaacatcctgcecce
gtatctgaccaaagcctgggctgacctgtgcaacgctttcctgcaagaagccaagtggctgtac
aacaaatctactccgacctttgacgactacttcggcaacgcatggaaatcctecttectggeccge
tgcaactggtgttcgcttacttcgectgtegtgcagaacattaaaaaggaagagatcgaaaacct
gcaaaaataccatgacaccatctctcgtccttcccatatcttecgtctgtgecaatgacctgget
agcgcgtctgcggaaattgcgecgtggtgaaaccgcaaatagegtttecttgttacatgegecacta
aaggtatctccgaagaactggctaccgaaagcgtgatgaatctgatcgatgaaacctggaaaaa
gatgaacaaggaaaaactgggtggtagcctgttcgcgaaaccgttcecgtggaaaccgcgatcaac
ctggcacgtcaatctcactgcacttatcataacggcgacgcgcatacctctecggatgagctga
cccgcaaacgcgttctgtctgtaatcactgaaccgattctgeccgtttgaacgctaaggatccga
attcgagctcecgtcgacaagcttgecggccgcactcgagcaccaccaccaccaccactgagatcce
ggctgctaacaaagcccgaaaggaagctgagttggctgectgeccaccgctgagcaataactagea
taaccccttggggcecctctaaacgggtcttgaggggttttttgetgaaaggaggaactatatcecg
gat
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Figure 55
Amino acid sequence of P.alba TRC (-5) (SEQ ID NO:140)

MTETEARRSANYEPNSWDYDYLLSSDTDESIEVYKDKAKKLEAEVRREINNEKAEFLTLLELID
NVQRLGLGYRFESDIRGALDRFVSSGGFDAVTKTSLHGTALSFRLLRQHGFEVSQEAFSGFKDQ
NGNFLENLKEDIKAILSLYEASFLALEGENILDEAKVFAISHLKELSEEKIGKELAEQVNHALE
LPLHRRTQRLEAVWSIEAYRKKEDANQVLLELAILDYNMIQSVYQRDLRETSRWWRRVGLATKL
HFARDRLIESFYWAVGVAFEPQYSDCRNSVAKMFSFVTIIDDIYDVYGTLDELELFTDAVERWD
VNAINDLPDYMKLCFLALYNTINEIAYDNLKDKGENILPYLTKAWADLCNAFLQEAKWLYNKST
PTFDDYFGNAWKSSSGPLQLVFAYFAVVQONIKKEEIENLQKYHDTISRPSHIFRLCNDLASASA
EIARGETANSVSCYMRTKGISEELATESVMNLIDETWKKMNKEKLGGSLFAKPFVETAINLARQ
SHCTYHNGDAHTSPDELTRKRVLSVITEPILPFER
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Figure S6A
Nucleotide sequence of pDu47-5 (SEQ ID NO:141)

tggcgaatgggacgcgccctgtagcggcgecattaagcgcggcgggtgtggtggttacgecgcage
gtgaccgctacacttgccagcgecctagegeccgetcctttecgetttctteccttectttcteg
ccacgttcgccggcttteccececgtcaagctctaaatcgggggectcectttagggttccgatttag
tgctttacggcacctcgaccccaaaaaacttgattagggtgatggttcacgtagtgggccatcg
ccctgatagacggtttttcgecctttgacgttggagtccacgttctttaatagtggactcttgt
tccaaactggaacaacactcaaccctatctecggtctattecttttgatttataagggattttgece
gatttcggcctattggttaaaaaatgagctgatttaacaaaaatttaacgcgaattttaacaaa
atattaacgtttacaatttcaggtggcacttttcggggaaatgtgcgcggaacccctatttgtt
tatttttctaaatacattcaaatatgtatccgctcatgaéttaattcttagaaaaactcatcga
gcatcaaatgaaactgcaatttattcatatcaggattatcaataccatatttttgaaaaagccg
tttctgtaatgaaggagaaaactcaccgaggcagttccataggatggcaagatcctggtatcgg
tctgcgattccgactecgtccaacatcaatacaacctattaatttcccctecgtcaaaaataaggt
tatcaagtgagaaatcaccatgagtgacgactgaatccggtgagaatggcaaaagtttatgcat
ttctttccagacttgttcaacaggccagccattacgectcgtcatcaaaatcactcgecatcaacc
aaaccgttattcattcgtgattgcgecctgagcgagacgaaatacgcgatcgectgttaaaaggac
aattacaaacaggaatcgaatgcaaccggcgcaggaacactgccagcgcatcaacaatattttce
acctgaatcaggatattcttctaatacctggaatgctgttttcccggggatcgcagtggtgagt
aaccatgcatcatcaggagtacggataaaatgcttgatggtcggaagaggcataaattccgtca
gccagtttagtctgaccatctcatctgtaacatcattggcaacgctacctttgccatgtttcag
aaacaactctggcgcatcgggcttecccatacaatcgatagattgtcgcacctgattgecccgaca
ttatcgcgagcccatttatacccatataaatcagcatccatgttggaatttaatcgcggectag
agcaagacgtttcccgttgaatatggctcataacaccccttgtattactgtttatgtaagcaga
cagttttattgttcatgaccaaaatcccttaacgtgagttttcgttccactgagecgtcagaccce
cgtagaaaagatcaaaggatcttcttgagatcctttttttctgcgecgtaatctgetgettgceaa
acaaaaaaaccaccgctaccagcggtggtttgtttgccggatcaagagctaccaactcttttte
cgaaggtaactggcttcagcagagcgcagataccaaatactgtccttctagtgtagcecgtagtt
aggccaccacttcaagaactctgtagcaccgcctacatacctcgctctgctaatectgttacca
gtggctgctgccagtggcgataagtcgtgtcttaccgggttggactcaagacgatagttacecgg
ataaggcgcagcggtcgggctgaacggggggttcgtgcacacagcccagcttggagcgaacgac
ctacaccgaactgagatacctacagcgtgagctatgagaaagcgccacgcttcccgaagggaga
aaggcggacaggtatccggtaagcggcagggtcggaacaggagagcgcacgagggagcttccag
ggggaaacgcctggtatctttatagtcctgtcgggtttcgeccacctectgacttgagecgtcgatt
tttgtgatgctcgtcaggggggcggagcctatggaaaaacgccagcaacgeggectttttacgg
ttcectggecttttgectggecttttgetcacatgttetttecctgegttatececcctgattetgtgg
ataaccgtattaccgcecctttgagtgagctgataccgctcecgeccgcagccgaacgaccgagegead -
cgagtcagtgagcgaggaagcggaagagcgcctgatgcggtattttctecttacgcatctgtge
ggtatttcacaccgcatatatggtgcactctcagtacaatctgctctgatgccgcatagttaag
ccagtatacactccgctatcgctacgtgactgggtcatggctgecgececccgacacccgccaacac
ccgctgacgcgccctgacgggcettgtcectgectecececggecatececgettacagacaagectgtgacecgt
ctccgggagctgcatgtgtcagaggttttcaccgtcatcaccgaaacgcgcgaggcagetgegg
taaagctcatcagcgtggtcgtgaagcgattcacagatgtctgectgttcatecgegtecaget
cgttgagtttctccagaagcgttaatgtctggcttcectgataaagcgggccatgttaagggecggt
tttttcctgtttggtcactgatgcctecegtgtaagggggatttectgttcatgggggtaatgata
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Figure 56B
Nucleotide sequence of pDu47-5

ccgatgaaacgagagaggatgctcacgatacgggttactgatgatgaacatgcccggttactgg
aacgttgtgagggtaaacaactggcggtatggatgcggcgggaccagagaaaaatcactcaggg
tcaatgccagcgcttcgttaatacagatgtaggtgttccacagggtageccagcagcatcctgeg
atgcagatccggaacataatggtgcagggcgctgacttccgecgtttccagactttacgaaacac
ggaaaccgaagaccattcatgttgttgctcaggtcgcagacgttttgcagcagcagtcgettca
cgttcgctecgcecgtatcggtgattcattectgectaaccagtaaggcaaccccgecagectageecgg
gtcctcaacgacaggagcacgatcatgcgcaccecgtggggccgccatgcecggecgataatggecect
gcttctcgecgaaacgtttggtggcgggaccagtgacgaaggcttgagcgagggcgtgcaagat
tccgaataccgcaagcgacaggccgatcatcgtegegctccagecgaaageggtecctegecgaaa
atgacccagagcgctgccggcacctgtcecctacgagttgcatgataaagaagacagtcataagtg
cggcgacgatagtcatgcccecgegeccaccggaaggagectgactgggttgaaggctctcaaggg
catcggtcgagatcccggtgectaatgagtgagctaacttacattaattgegttgegetcactg
ccecgcttteccagtecgggaaacctgtecgtgecagetgcattaatgaatcggccaacgcgegggga
gaggcggtttgcgtattgggecgccagggtggtttttcttttcaccagtgagacgggcaacagcet
gattgcccttcaccgectggecctgagagagttgcagcaageggtccacgetggtttgececag
caggcgaaaatcctgtttgatggtggttaacggcgggatataacatgagectgtctteggtatcg
tcgtatcccactaccgagatatccgcaccaacgecgcagceccggactecggtaatggegegeattg
cgcccagcgceccatctgategttggcaaccagcatecgcagtgggaacgatgecctcattcageat
ttgcatggtttgttgaaaaccggacatggcactccagtecgecctteccecgttecgetatecggetga
atttgattgcgagtgagatatttatgccagccagccagacgcagacgcgccgagacagaactta
atgggcccgctaacagcgcgatttgctggtgacccaatgcgaccagatgetccacgeccagteg
cgtaccgtcttcatgggagaaaataatactgttgatgggtgtctggtcagagacatcaagaaat
aacgccggaacattagtgcaggcagcttccacagcaatggcatcctggtcatccagecggatagt
taatgatcagcccactgacgcgttgcgcgagaagattgtgcaccgecgctttacaggcttcgac
gccgcttegttcectaccatcgacaccaccacgctggcacccagttgatcggecgecgagatttaate
gccgcgacaatttgecgacggcgecgtgcagggceccagactggaggtggcaacgccaatcagcaacg
actgtttgcccgeccagttgttgtgccacgcggttgggaatgtaattcagectccgeccatcgecge
ttccactttttccecgegttttcgcagaaacgtggctggectggttcaccacgegggaaacggte
tgataagagacaccggcatactctgcgacatcgtataacgttactggtttcacattcaccaccce
tgaattgactctcttccgggcgctatcatgccataccgcgaaaggttttgegeccattcgatggt
gtccgggatctcgacgctctcecttatgegactectgcattaggaagcagecccagtagtaggtt
gaggccgttgagcaccgccgceccgcaaggaatggtgcatgcaaggagatggcgcccaacagtcecce
ccggccacggggcctgeccaccatacccacgccgaaacaagcgctcatgagecccgaagtggegag
cccgatcttccccatcggtgatgtecggcgatataggcgeccagcaaccgcacctgtggegeeggt
gatgccggccacgatgecgteccggecgtagaggatcgagatctecgatcccgecgaaattaatacgac
tcactataggggaattgtgagcggataacaattcccctctagaaataattttgtttaactttaa
gaaggagatatacatatgactgaaaccgaagctcgtcgttctgcgaactacgaacctaacagct
gggactatgattacctgctgtcctccgacacggacgagtccatcgaagtatacaaagacaaagc
gaaaaagctggaagccgaagttcgtcgcgagattaataacgaaaaagcagaatttctgaccctg
ctggaactgattgacaacgtccagcgcctgggectgggttaccgtttcgagtctgatateccgtg
gtgcgctggatcgettcecgtttectcecggeggecttegatgecggtaaccaagacttececctgcacgg
tacggcactgtctttccgtctgectgcgtcaacacggttttgaggtttctcaggaagecgttcage
ggcttcaaagaccaaaacggcaacttcctggagaacctgaaggaagatatcaaagectatectga
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Figure 56C
Nucleotide sequence of pDu47-5

gcctgtacgaggccagcttectggectctggaaggcgaaaacatcctggacgaggcgaaggtttt
cgcaatctctcatctgaaagaactgtctgaagaaaagatcggtaaagagctggcagaacaggtg
aaccatgcactggaactgccactgcatcgccgtactcagcgtctggaagcagtatggtctatcg
aggcctaccgtaaaaaggaggacgcgaatcaggttctgctggagctggcaattctggattacaa
catgatccagtctgtataccagcgtgatctgcgtgaaacgtcececgttggtggecgtecgtgtgggt
ctggcgaccaaactgcactttgctcgtgaccgecctgattgagagcttctactgggeccgtgggtg
tagcattcgaaccgcaatactccgactgccgtaactccgtcecgcaaaaatgttttctttegtaac
cattatcgacgatatctacgatgtatacggcaccctggacgaactggagctgtttactgatgca
gttgagcgttgggacgtaaacgccatcaacgacctgccggattacatgaaactgtgctttctgg
ctctgtataacactattaacgaaatcgcctacgacaacctgaaagataaaggtgagaacatcct
gccgtatctgaccaaagcctgggctgacctgtgcaacgctttecctgcaagaagccaagtggetg
tacaacaaatctactccgacctttgacgactacttcggcaacgcatggaaatcctcttetggece
cgctgcaactggtgttcgcttacttcgctgtcgtgcagaacattaaaaaggaagagatcgaaaa
cctgcaaaaataccatgacaccatctctcgtccttcccatatcttecgtectgtgcaatgacctyg
gctagcgcegtctgecggaaattgecgegtggtgaaaccgcaaatagegtttcettgttacatgegea
ctaaaggtatctccgaagaactggctaccgaaagcgtgatgaatctgatcgatgaaacctggaa
aaagatgaacaaggaaaaactgggtggtagcctgttcgcgaaaccgttcgtggaaaccgecgatc
aacctggcacgtcaatctcactgcacttatcataacggcgacgcgcatacctctccggatgage
tgacccgcaaacgcgttctgtctgtaatcactgaaccgattcectgecgtttgaacgctaaggatce
cgaattcgagctccgtcgacaagcttgcggeccgcactcgagcaccaccaccaccaccactgaga
tccggctgctaacaaagcccgaaaggaagctgagttggctgectgeccaccgctgagcaataacta
gcataaccccttggggcctctaaacgggtcttgaggggttttttgctgaaaggaggaactatat
ccggat
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Figure 57
Amino acid sequence of P.alba TRC (-6) (SEQ ID NO:142)

METETEARRSANYEPNSWDYDYLLSSDTDESIEVYKDKAKKLEAEVRREINNEKAEFLTLLELI
DNVQRLGLGYRFESDIRGALDRFVSSGGFDAVTKTSLHGTALSFRLLRQHGFEVSQEAFSGFKD
QNGNFLENLKEDIKAILSLYEASFLALEGENILDEAKVFAISHLKELSEEKIGKELAEQVNHAL
ELPLHRRTQRLEAVWSIEAYRKKEDANQVLLELAILDYNMIQSVYQRDLRETSRWWRRVGLATK
LHFARDRLIESFYWAVGVAFEPQYSDCRNSVAKMFSFVTIIDDIYDVYGTLDELELFTDAVERW
DVNAINDLPDYMKLCFLALYNTINEIAYDNLKDKGENILPYLTKAWADLCNAFLQEAKWLYNKS
TPTFDDYFGNAWKSSSGPLQLVFAYFAVVONIKKEEIENLQKYHDTISRPSHIFRLCNDLASAS
AEIARGETANSVSCYMRTKGISEELATESVMNLIDETWKKMNKEKLGGSLFAKPFVETAINLAR
QSHCTYHNGDAHTSPDELTRKRVLSVITEPILPFER
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Figure 58A
Nucleotide sequence of pDu47-6 (SEQ ID NO:143)

tggcgaatgggacgcgccctgtagecggcgcattaagecgecggcgggtgtggtggttacgecgecagce
gtgaccgctacacttgccagcgccctagcgcccgcectcectttegetttcttececcttecttteteg
ccacgttcgccggcttteccccgtcaagectctaaatcgggggcteectttagggttecgatttag
tgctttacggcacctcgaccccaaaaaacttgattagggtgatggttcacgtagtgggccatcg
ccctgatagacggtttttcgccctttgacgttggagtccacgttctttaatagtggactcttgt
tccaaactggaacaacactcaaccctatctcggtctattecttttgatttataagggattttgec
gatttcggcctattggttaaaaaatgagctgatttaacaaaaatttaacgcgaattttaacaaa
atattaacgtttacaatttcaggtggcacttttcggggaaatgtgcgcggaaccecctatttgtt
tatttttctaaatacattcaaatatgtatccgctcatgaattaattcttagaaaaactcatcga
gcatcaaatgaaactgcaatttattcatatcaggattatcaataccatatttttgaaaaagccg
tttctgtaatgaaggagaaaactcaccgaggcagttccataggatggcaagatcctggtategg
tctgcgattccgactcgtccaacatcaatacaacctattaatttccectegtcaaaaataaggt
tatcaagtgagaaatcaccatgagtgacgactgaatccggtgagaatggcaaaagtttatgecat
ttctttccagacttgttcaacaggccagccattacgctcgtcatcaaaatcactecgecatcaacce
aaaccgttattcattcgtgattgcgcctgagecgagacgaaatacgcgatcgectgttaaaaggac
aattacaaacaggaatcgaatgcaaccggcgcaggaacactgccagcgcatcaacaatatttte
acctgaatcaggatattcttctaatacctggaatgctgttttcccggggatcgcagtggtgagt
aaccatgcatcatcaggagtacggatadaaatgcttgatggtcggaagaggcataaattccgtca
gccagtttagtctgaccatctcatctgtaacatcattggcaacgctacctttgeccatgtttcag
aaacaactctggcgcatcgggcttcccatacaatcgatagattgtcgcacctgattgeccgaca
ttatcgcgagcccatttatacccatataaatcagcatccatgttggaatttaatcgecggectag
agcaagacgtttcccgttgaatatggctcataacaccccttgtattactgtttatgtaagcaga
cagttttattgttcatgaccaaaatcccttaacgtgagttttecgttccactgagegtcagacce
cgtagaaaagatcaaaggatcttcttgagatcctttttttctgecgcgtaatctgectgettgcaa
acaaaaaaaccaccgctaccagcggtggtttgtttgccggatcaagagctaccaactettttte
cgaaggtaactggcttcagcagagcgcagataccaaatactgtccttctagtgtageccgtagtt
aggccaccacttcaagaactctgtagcaccgcctacatacctcgectctgctaatcecctgttacca
gtggctgctgccagtggcgataagtcgtgtecttaccgggttggactcaagacgatagttaccgg
ataaggcgcagcggtcgggctgaacggggggttcgtgcacacagcccagcttggagcgaacgac
ctacaccgaactgagatacctacagcgtgagctatgagaaagcgccacgcttcecccgaagggaga
aaggcggacaggtatccggtaagcggcagggtcggaacaggagagcgcacgagggagcttccag
ggggaaacgcctggtatctttatagtcctgtecgggtttegecacctectgacttgagecgtegatt
tttgtgatgctcgtcaggggggcggagectatggaaaaacgeccagcaacgcggectttttacgg
ttcctggecttttgetggecttttgetcacatgttetttectgegttateccectgattctgtgg
ataaccgtattaccgcctttgagtgagctgataccgctcgeccgcagccgaacgaccgagecgcag
cgagtcagtgagcgaggaagcggaagagcgcctgatgcggtattttcteccttacgcatcectgtge
ggtatttcacaccgcatatatggtgcactctcagtacaatctgctctgatgeccgcatagttaag
ccagtatacactccgctatcgctacgtgactgggtcatggctgecgccccgacacccgccaacac
ccgctgacgcgccctgacgggcttgtetgectccecggcatcegettacagacaagctgtgacegt
ctccgggagctgcatgtgtcagaggttttcaccgtcatcaccgaaacgcgcgaggcagetgegg
taaagctcatcagcgtggtcgtgaagcgattcacagatgtctgectgttcatccgecgtccaget
cgttgagtttctccagaagcgttaatgtectggecttctgataaagcgggccatgttaagggeggt
tttttcctgtetggtcactgatgectececgtgtaagggggatttctgttcatgggggtaatgata
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Figure 58B
Nucleotide sequence of pDu47-6

ccgatgaaacgagagagdatgctcacgatacgggttactgatgatgaacatgcccggttactgg
aacgttgtgagggtaaacaactggcggtatggatgcggcgggaccagagaaaaatcactcaggg
tcaatgccagcgcttcecgttaatacagatgtaggtgttccacagggtageccagcagecatecctgeg
atgcagatccggaacataatggtgcagggcgctgacttccgcgttteccagactttacgaaacac
ggaaaccgaagaccattcatgttgttgctcaggtcgcagacgttttgcagcagcagtcgettca
cgttcgctcgecgtatcggtgattcattctgctaaccagtaaggcaacceccgeccagecctagecgg
gtcctcaacgacaggagcacgatcatgcgcacccgtggggccgccatgecggegataatggect
gcttctcgccgaaacgtttggtggecgggaccagtgacgaaggcttgagcgagggecgtgcaagat
tccgaataccgcaagcgacaggccgatcatcgtcgecgctccagcgaaageggtcctegecgaaa
atgacccagagcgctgccggcacctgtcctacgagttgcatgataaagaagacagtcataagtg
cggcgacgatagtcatgccceccgegeccaccggaaggagctgactgggttgaaggetectcaaggg
catcggtcgagatcccggtgecctaatgagtgagctaacttacattaattgegttgegcetcactg
cccgcectttccagtcgggaaacctgtecgtgecagectgecattaatgaatcggccaacgecgegggga
gaggcggtttgcgtattgggcgccagggtggtttttecttttcaccagtgagacgggcaacagcet
gattgcccttcaccgectggeccctgagagagttgcagcaagecggteccacgectggtttgeecccag
caggcgaaaatcctgtttgatggtggttaacggcgggatataacatgagctgtcttecggtatcg
tcgtatcccactaccgagatatccgcaccaacgcgcagecccggactecggtaatggecgegeattg
cgcccagcgccatctgatecgttggcaaccagcatcgcagtgggaacgatgccecctcattcageat
ttgcatggtttgttgaaaaccggacatggcactccagtcgecctteccecgttecgectatcggetga
atttgattgcgagtgagatatttatgccagccagccagacgcagacgcgccgagacagaactta
atgggcccgctaacagcgcgatttgectggtgacccaatgcgaccagatgctccacgecccagteg
cgtaccgtcttcatgggagaaaataatactgttgatgggtgtctggtcagagacatcaagaaat
aacgccggaacattagtgcaggcagcttccacagcaatggcatcctggtcatccagecggatagt
taatgatcagcccactgacgcgttgcgecgagaagattgtgcaccgeccgetttacaggecttcgac
gccgcttecgttctaccatcgacaccaccacgctggcacccagttgatcggecgecgagatttaatce
gccgcgacaatttgcgacggcgcecgtgcagggccagactggaggtggcaacgccaatcagcaacg
actgtttgcccgccagttgttgtgccacgcggttgggaatgtaattcagctccgecatcgecge
ttccactttttccecgecgttttcgcagaaacgtggectggectggttcaccacgecgggaaacggte
tgataagagacaccggcatactctgcgacatcgtataacgttactggtttcacattcaccacce
tgaattgactctcttccgggecgctatcatgccataccgcgaaaggttttgegeccattcgatggt
gtccgggatctcgacgectcectcecceccttatgecgactecctgecattaggaagcagecccagtagtaggtt
gaggccgttgagcaccgccgceccgcaaggaatggtgcatgcaaggagatggcgcccaacagtccc
ccggcecacggggcctgccaccatacccacgccgaaacaagcecgctcatgagecccgaagtggegag
cccgatcttcecccatcggtgatgteggegatataggecgeccagcaaccgcacctgtggcecgeecggt
gatgccggccacgatgcgtceccggcgtagaggatcgagatctecgatcccgcgaaattaatacgac
tcactataggggaattgtgagcggataacaattcccctctagaaataattttgtttaactttaa
gaaggagatatacatatggaaactgaaaccgaagctcgtcgttctgcgaactacgaacctaaca
gctgggactatgattacctgctgtccteccgacacggacgagtccatcgaagtatacaaagacaa
agcgaaaaagctggaagccgaagttcgtcgecgagattaataacgaaaaagcagaatttctgacc
ctgctggaactgattgacaacgtccagcgcectgggcecctgggttaccgtttcgagtctgatatce
gtggtgcgctggatcgecttegtttectecggeggettecgatgeggtaaccaagacttecectgea
cggtacggcactgtcttteccgtctgectgegtcaacacggttttgaggtttctcaggaagegtte
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Figure 58C
Nucleotide sequence of pDu47-6

tgagcctgtacgaggccagcttcecctggctctggaaggcgaaaacatcctggacgaggcgaaggt
tttcgcaatctctcatctgaaagaactgtctgaagaaaagatcggtaaagagctggcagaacag
gtgaaccatgcactggaactgccactgcatcgccgtactcagcgtctggaagcagtatggtcta
tcgaggcctaccgtaaaaaggaggacgcgaatcaggttctgctggagctggcaattectggatta
caacatgatccagtctgtataccagcgtgatctgegtgaaacgtccecgttggtggecgtegtgtyg
ggtctggcgaccaaactgcactttgctcgtgaccgectgattgagagecttectactgggecgtgg
gtgtagcattcgaaccgcaatactccgactgccgtaactccgtcgcaaaaatgttttctttcgt
aaccattatcgacgatatctacgatgtatacggcaccctggacgaactggagctgtttactgat
gcagttgagcgttgggacgtaaacgccatcaacgacctgccggattacatgaaactgtgetttce
tggctctgtataacactattaacgaaatcgcctacgacaacctgaaagataaaggtgagaacat
cctgccgtatctgaccaaagcctgggctgacctgtgcaacgetttcecctgcaagaagccaagtgg
ctgtacaacaaatctactccgacctttgacgactacttcggcaacgcatggaaatcctettectg
gcccgctgcaactggtgttegecttacttcgectgtcgtgcagaacattaaaaaggaagagatcga
aaacctgcaaaaataccatgacaccatctctcecgtecttcccatatettecgtetgtgecaatgac
ctggctagcgcgtctgecggaaattgecgecgtggtgaaaccgcaaatagegtttettgttacatge
gcactaaaggtatctccgaagaactggctaccgaaagecgtgatgaatctgatcgatgaaacctyg
gaaaaagatgaacaaggaaaaactgggtggtagcctgttcgcgaaaccgttcecgtggaaaccgeg
atcaacctggcacgtcaatctcactgcacttatcataacggcgacgcgcatacctctccggatg
agctgacccgcaaacgecgttectgtctgtaatcactgaaccgattctgecgtttgaacgectaagg
atccgaattcgagctccgtcgacaagecttgecggeccgcactcgagcaccaccaccaccaccactg
agatccggctgctaacaaagcccgaaaggaagctgagttggetgetgeccaccgectgagcaataa
ctagcataaccccttggggcctctaaacgggtcttgaggggttttttgectgaaaggaggaacta
tatccggat
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Figure 59
Amino acid sequence of P.alba TRC (-7) (SEQ ID NO:144)

MTETETEARRSANYEPNSWDYDYLLSSDTDESIEVYKDKAKKLEAEVRREINNEKAEFLTLLEL
IDNVQRLGLGYRFESDIRGALDRFVSSGGFDAVTKTSLHGTALSFRLLRQHGFEVSQEAFSGFK
DONGNFLENLKEDIKAILSLYEASFLALEGENILDEAKVFAISHLKELSEEKIGKELAEQVNHA
LELPLHRRTQRLEAVWSIEAYRKKEDANQVLLELAILDYNMIQSVYQRDLRETSRWWRRVGLAT
KLHFARDRLIESFYWAVGVAFEPQYSDCRNSVAKMFSFVTIIDDIYDVYGTLDELELFTDAVER
WDVNAINDLPDYMKLCFLALYNTINEIAYDNLKDKGENILPYLTKAWADLCNAFLQEAKWLYNK
STPTFDDYFGNAWKSSSGPLQLVFAYFAVVQONIKKEEIENLQKYHDTISRPSHIFRLCNDLASA
SAEIARGETANSVSCYMRTKGISEELATESVMNLIDETWKKMNKEKLGGSLFAKPFVETAINLA
RQSHCTYHNGDAHTSPDELTRKRVLSVITEPILPFER
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Figure 60A
Nucleotide sequence of pDu47-7 (SEQ ID NO:145)

tggcgaatgggacgcgccctgtagcggcgcattaagcecgecggecgggtgtggtggttacgecgcage
gtgaccgctacacttgccagecgeccctagegeccgetcectttegetttetteecttecttteteg
ccacgttcgccggcetttececgtcaagetctaaatcgggggecteccectttagggtteccgatttag
tgctttacggcacctcgaccccaaaaaacttgattagggtgatggttcacgtagtgggccateg
ccctgatagacggtttttcgeccctttgacgttggagtccacgttctttaatagtggactettgt
tccaaactggaacaacactcaaccctatctcggtctattecttttgatttataagggattttgec
gatttcggcctattggttaaaaaatgagctgatttaacaaaaatttaacgcgaattttaacaaa
atattaacgtttacaatttcaggtggcacttttcggggaaatgtgcgecggaacccecctatttgtt
tatttttctaaatacattcaaatatgtatccgctcatgaattaattcttagaaaaactcatcga
gcatcaaatgaaactgcaatttattcatatcaggattatcaataccatatttttgaaaaagccg
tttctgtaatgaaggagaaaactcaccgaggcagttccataggatggcaagatcectggtatcegg
tctgcgattccgactcgtccaacatcaatacaacctattaatttceccctecgtcaaaaataaggt
tatcaagtgagaaatcaccatgagtgacgactgaatccggtgagaatggcaaaagtttatgcat
ttctttccagacttgttcaacaggccagccattacgctecgtcatcaaaatcactecgecatcaacc
aaaccgttattcattcgtgattgcgectgagecgagacgaaatacgcgatcgetgttaaaaggac
aattacaaacaggaatcgaatgcaaccggcgcaggaacactgccagcgcatcaacaatattttce
acctgaatcaggatattcttctaatacctggaatgectgttttcccggggatcgcagtggtgagt
aaccatgcatcatcaggagtacggataaaatgcttgatggtcggaagaggcataaattccgtcea
gccagtttagtctgaccatctcatctgtaacatcattggcaacgctacctttgeccatgtttcag
aaacaactctggcgcatcgggcttcccatacaatcgatagattgtcgcacctgattgecccgaca
ttatcgcgagcccatttatacccatataaatcagcatccatgttggaatttaatcgeggectag
agcaagacgtttcccgttgaatatggctcataacaccccttgtattactgtttatgtaagcaga
cagttttattgttcatgaccaaaatcccttaacgtgagttttegttccactgagecgtcagacce
cgtagaaaagatcaaaggatcttcttgagatcctttttttctgecgegtaatctgetgettgecaa
acaaaaaaaccaccgctaccagcggtggtttgtttgeccggatcaagagctaccaactettttte
cgaaggtaactggcttcagcagagcgcagataccaaatactgtcecttctagtgtagecgtagtt
aggccaccacttcaagaactctgtagcaccgcecctacatacctecgetcectgectaatcetgttacca
gtggctgctgccagtggcgataagtcecgtgtecttaccgggttggactcaagacgatagttaccgyg
ataaggcgcagcggtcgggctgaacggggggttcgtgcacacageccagcttggagcgaacgac
ctacaccgaactgagatacctacagcgtgagctatgagaaagcgceccacgcttcecccgaagggaga
éaggcggacaggtatccggtaagcggcagggtcggaacaggagagcgcacgagggagcttccag
ggggaaacgcctggtatctttatagtcctgtcgggtttecgeccacctectgacttgagecgtecgatt
tttgtgatgctcgtcaggggggcggagcectatggaaaaacgeccagcaacgcggectttttacgg
ttcctggecttttgectggecttttgectcacatgttectttecctgegttatcececctgattetgtgg
ataaccgtattaccgcecctttgagtgagctgataccgctcgecgcagccgaacgaccgagegecag
cgagtcagtgagcgaggaagcggaagagcgcctgatgecggtattttctecttacgecatetgtge
ggtatttcacaccgcatatatggtgcactctcagtacaatctgctctgatgccgcatagttaag
ccagtatacactccgctatcgctacgtgactgggtcatggectgcgcceccgacacccgeccaacac
ccgctgacgcgecctgacgggcecttgtectgcteccecggcateccgettacagacaagctgtgaccgt
ctccgggagctgcatgtgtcagaggttttcaccgtcatcaccgaaacgcgcgaggcagctgcgg
taaagctcatcagcgtggtcgtgaagcgattcacagatgtctgectgttcatccgegtecaget
cgttgagtttctccagaagcgttaatgtctggettcectgataaagecgggcecatgttaagggeggt
tttttcctgtttggtcactgatgecteccgtgtaagggggatttectgttcatgggggtaatgata
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Figure 60B
Nucleotide sequence of pDu47-7

ccgatgaaacgagagaggatgctcacgatacgggttactgatgatgaacatgccecggttactgg
aacgttgtgagggtaaacaactggcggtatggatgcggcgggaccagagaaaaatcactcaggg
tcaatgccagcgcttcgttaatacagatgtaggtgttccacagggtagccagcagcatcecetgeg
atgcagatccggaacataatggtgcagggcgctgacttccgegtttccagactttacgaaacac
ggaaaccgaagaccattcatgttgttgctcaggtcgcagacgttttgcagcagcagtcgcttca
cgttcgctcgecgtatcggtgattcattctgectaaccagtaaggcaacceccgccagectagecgg
gtcctcaacgacaggagcacgatcatgcgcacccgtggggccgccatgeccggecgataatggect
gcttctcgeccgaaacgtttggtggcgggaccagtgacgaaggcttgagcgagggcgtgcaagat
tccgaataccgcaagcgacaggccgatcatecgtcgegetccagecgaaageggtecctegecgaaa
‘atgacccagagcgctgccggcacctgtecctacgagttgcatgataaagaagacagtcataagtg
cggcgacgatagtcatgccccgcgcccaccggaaggagctgactgggttgaaggctctcaaggg
catcggtcgagatcccggtgcctaatgagtgagctaacttacattaattgecgttgegetcactyg
ccecgcectttceccagtcgggaaacctgtecgtgecagectgcattaatgaatcggccaacgcgcgggga
gaggcggtttgcgtattgggcgccagggtggtttttcttttcaccagtgagacgggcaacagct
gattgcccttcaccgecctggccctgagagagttgcagcaageggtccacgctggtttgecceccag
caggcgaaaatcctgtttgatggtggttaacggcgggatataacatgagctgtcttcecggtatcg
tcgtatcccactaccgagatatccgcaccaacgcgcagcccggactecggtaatggegegcecattyg
cgcccagcegecatcectgatcegttggcaaccagecatcgcagtgggaacgatgecctcattcageat
ttgcatggtttgttgaaaaccggacatggcactccagtcgectteccecgttccgctatcggetga
atttgattgcgagtgagatatttatgccagccagccagacgcagacgcgccgagacagaactta
atgggcccgctaacagcgcgatttgctggtgacccaatgcgaccagatgctccacgcccagteg
cgtaccgtcttcatgggagaaaataatactgttgatgggtgtctggtcagagacatcaagaaat
aacgccggaacattagtgcaggcagcttccacagcaatggcatcctggtcatccagcggatagt
taatgatcagcccactgacgcgttgcgcgagaagattgtgcaccgeccgetttacaggcttcgac
gccgcecttcgttctaccatcgacaccaccacgctggcacccagttgatcggecgecgagatttaate
gccgcgacaatttgcgacggcgcgtgcagggccagactggaggtggcaacgccaatcagcaacg
actgtttgcccgccagttgttgtgeccacgcggttgggaatgtaattcagcteccgeccatecgecge
ttccactttttececcgegttttecgcagaaacgtggctggectggttcaccacgecgggaaacggtce
tgataagagacaccggcatactctgcgacatcgtataacgttactggtttcacattcaccaccce
tgaattgactctcttccgggcgctatcatgeccataccgecgaaaggttttgegeccattcgatggt
gtccgggatctcgacgctctcececttatgcgactectgcattaggaagcageccagtagtaggtt
gaggccgttgagcaccgccgccgcaaggaatggtgcatgcaaggagatggcgcccaacagtccec
ccggccacggggcctgccaccatacccacgccgaaacaagcgcectcatgagecccgaagtggegag
cccgatcttceccccatcggtgatgtecggecgatataggcgeccagcaaccgcacctgtggecgecggt
gatgccggccacgatgcgteccggecgtagaggatcgagatctcgatcccgcgaaattaatacgac
tcactataggggaattgtgagcggataacaattcccctctagaaataattttgtttaactttaa
gaaggagatatacatatgaccgaaactgaaaccgaagctcgtcgttctgcgaactacgaaccta
acagctgggactatgattacctgctgtcctccgacacggacgagtccatcgaagtatacaaaga
caaagcgaaaaagctggaagccgaagttcgtcgcgagattaataacgaaaaagcagaatttctg
accctgctggaactgattgacaacgtccagcgectgggecctgggttacecgtttcgagtctgata
tccgtggtgecgctggatcgettegtttectececggecggettecgatgecggtaaccaagacttceect
gcacggtacggcactgtctttccgtctgctgegtcaacacggttttgaggtttctcaggaageg
ttcagcggcttcaaagaccaaaacggcaacttcctggagaacctgaaggaagatatcaaagcta
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Figure 60C
Nucleotide sequence of pDu47-7

tcctgagectgtacgaggccagcecttecctggctectggaaggcgaaaacatcctggacgaggcgaa
ggttttcgcaatctctcatctgaaagaactgtctgaagaaaagatcggtaaagagctggcagaa
caggtgaaccatgcactggaactgccactgcatcgccgtactcagegtctggaagcagtatggt
ctatcgaggcctaccgtaaaaaggaggacgcgaatcaggttctgectggagetggcaattctgga
ttacaacatgatccagtctgtataccagcgtgatctgegtgaaacgtceccgttggtggegtegt
gtgggtctggcgaccaaactgcactttgctcgtgaccgectgattgagagettctactgggecg
tgggtgtagcattcgaaccgcaatactccgactgccgtaactecgtcgcaaaaatgttttettt
cgtaaccattatcgacgatatctacgatgtatacggcaccctggacgaactggagctgtttact
gatgcagttgagcgttgggacgtaaacgccatcaacgacctgecggattacatgaaactgtget
ttctggctctgtataacactattaacgaaatcgcctacgacaacctgaaagataaaggtgagaa
catcctgccgtatctgaccaaagcctgggctgacctgtgcaacgetttectgcaagaagccaag
tggctgtacaacaaatctactccgacctttgacgactacttcggcaacgcatggaaatcctett
ctggcccgctgcaactggtgttcgcttacttecgectgtcgtgcagaacattaaaaaggaagagat
cgaaaacctgcaaaaataccatgacaccatctctcgtccttcccatatctteccgtctgtgcaat
gacctggctagcgcgtctgcggaaattgecgegtggtgaaaccgcaaatagegtttcttgttaca
tgcgcactaaaggtatctccgaagaactggctaccgaaagcgtgatgaatctgatcgatgaaac
ctggaaaaagatgaacaaggaaaaactgggtggtagcctgttcgcgaaaccgttcecgtggaaacc
gcgatcaacctggcacgtcaatctcactgcacttatcataacggcgacgcgcatacctctecgg
atgagctgacccgcaaacgcgttctgtcectgtaatcactgaaccgattctgececgtttgaacgecta
aggatccgaattcgagctccgtcgacaagcttgcggccgéactcgagcaccaccaccaccacca
ctgagatccggctgctaacaaagcccgaaaggaagctgagttggetgcectgecaccgetgagecaa
taactagcataaccccttggggcctctaaacgggtcttgaggggttttttgctgaaaggaggaa
ctatatccggat
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Figure 61
Amino acid sequence of P. tremu TRC (MET) (SEQ ID NO:146)

METRRSANYEPNSWDYDYLLSSDTDESIEVHKDKAKKLEAEVRREINNEKAEFLTLLELIDNVQ
RLGLGYRFESDIRRALDRFVSSGGFDGVTKTSLHGTALSFRLLRQHGFEVSQEAFSGFKDQNGN
FLENLKEDIKAILSLYEASFLALEGENILDEAKVFAISHLKELSEEKIGKELAEQVSHALELPL
HRRTQRLEAVWSIEAYRKKEDANQVLLELAILDYNMIQSVYQRDLRETSRWWRRVGLATKLHFA
RDRLIESFYWAVGVAFEPQYSDCRNSVAKMFSFVTIIDDIYDVYGTLDELELFTDAVERWDVNA
INDLPDYMKLCFLALYNTINEIAYDNLKDKGENILPYLTKAWADLCNAFLQEAKWLYNKSTPTF
DDYFGNAWKSSSGPLQLIFAYFAVVQNIKKEEIENLQKYHDIISRPSHIFRLCNDLASASAEIA
RGETANSVSCYMRTKGISEELATESVMNLIDETWKKMNKEKLGGSLFAKPFVETAINLARQSHC
TYHNGDAHTSPDELTRKRVLSVITEPILPFER
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Figure 62A
Nucleotide sequence of pDu48 (SEQ ID NO:147)

tggcgaatgggacgcgccctgtagcggcgcattaagcgeggegggtgtggtggttacgegecage
gtgaccgctacacttgccagcgccctagecgecccgctcctttecgetttectteecttectttecteg
ccacgttcgeccggctttccccgtcaagctctaaatcgggggctecectttagggttccgatttag
tgctttacggcacctcgaccccaaaaaacttgattagggtgatggttcacgtagtgggccatcg
ccctgatagacggtttttcgecctttgacgttggagtccacgttectttaatagtggactettgt
tccaaactggaacaacactcaaccctatctcggtctattcttttgatttataagggattttgec
gatttcggcctattggttaaaaaatgagctgatttaacaaaaatttaacgcgaattttaacaaa
atattaacgtttacaatttcaggtggcacttttcggggaaatgtgcgcggaaccectatttgtt
tatttttctaaatacattcaaatatgtatccgctcatgaattaattcttagaaaaactcatcga
gcatcaaatgaaactgcaatttattcatatcaggattatcaataccatatttttgaaaaagccg
tttctgtaatgaaggagaaaactcaccgaggcagttccataggatggcaagatcctggtatcgg
tctgcgattccgactcgtccaacatcaatacaacctattaatttccecctcgtcaaaaataaggt
tatcaagtgagaaatcaccatgagtgacgactgaatccggtgagaatggcaaaagtttatgcat
ttctttccagacttgttcaacaggccagccattacgectecgtcatcaaaatcactcgcatcaacc
aaaccgttattcattcgtgattgcgcctgagcgagacgaaatacgcgatcgetgttaaaaggac
aattacaaacaggaatcgaatgcaaccggcgcaggaacactgccagcgcatcaacaatattttce
acctgaatcaggatattcttctaatacctggaatgctgttttccbggggatcgcagtggtgagt
aaccatgcatcatcaggagtacggataaaatgcttgatggtcggaagaggcataaattccgtca
gccagtttagtctgaccatctcatctgtaacatcattggcaacgctacctttgccatgtttcag
aaacaactctggcgcatcgggcttcecccatacaatcgatagattgtcgcacctgattgcecccgaca
ttatcgcgagcccatttatacccatataaatcagcatccatgttggaatttaatcgecggcectag
agcaagacgtttcccgttgaatatggctcataacaccccttgtattactgtttatgtaagcaga
cagttttattgttcatgaccaaaatcccttaacgtgagttttcgttccactgagcgtcagaccce
cgtagaaaagatcaaaggatcttcttgagatcctttttttctgcgcgtaatctgctgettgcaa
acaaaaaaaccaccgctaccagcggtggtttgtttgccggatcaagagctaccaactectttttce
cgaaggtaactggcttcagcagagcgcagataccaaatactgtccttctagtgtagecegtagtt
aggccaccacttcaagaactctgtagcaccgcctacatacctcgctctgctaatectgttacca
gtggctgctgccagtggcgataagtcgtgtcttaccgggttggactcaagacgatagttaccgg
ataaggcgcagcggtcgggctgaacggggggttcgtgcacacagcccagcttggagcgaacgac
ctacaccgaactgagatacctacagcgtgagctatgagaaagcgccacgcttcccgaagggaga
aaggcggacaggtatccggtaagcggcagggtcggaacaggagagcgcacgagggagcttccag
ggggaaacgcctggtatctttatagtcctgtcgggtttcgccacctctgacttgagecgtcgatt
tttgtgatgctcgtcaggggggcggagcctatggaaaaacgccagcaacgcggcctttttacgg
ttcctggecttttgetggecttttgetcacatgttectttectgegttatccectgattectgtgg
ataaccgtattaccgcctttgagtgagctgataccgctcgccgcagccgaacgaccgagcgcag
cgagtcagtgagcgaggaagcggaagagcgcectgatgeggtattttctecttacgecatectgtge
ggtatttcacaccgcatatatggtgcactctcagtacaatctgctctgatgccgcatagttaag
ccagtatacactccgctatcgctacgtgactgggtcatggctgecgceccccgacacccgeccaacac
ccgctgacgcgccecctgacgggcttgtectgetececcggecateccgettacagacaagectgtgacegt
ctccgggagctgcatgtgtcagaggttttcaccgtcatcaccgaaacgcgcgaggcagetgegg
taaagctcatcagcgtggtcgtgaagcgattcacagatgtctgectgttcatceccgegtecaget
cgttgagtttctccagaagcgttaatgtctggecttctgataaagcgggccatgttaagggeggt
tttttcctgtttggtcactgatgecctccgtgtaagggggatttctgttcatgggggtaatgata
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Figure 62B
Nucleotide sequence of pDu48

ccgatgaaacgagagaggatgctcacgatacgggttactgatgatgaacatgcccggttactgg
aacgttgtgagggtaaacaactggcggtatggatgcggcgggaccagagaaaaatcactcaggg
tcaatgccagcgcttcgttaatacagatgtaggtgttccacagggtagccagcagecatcectgeg
atgcagatccggaacataatggtgcagggcgctgacttccgecgtttccagactttacgaaacac
ggaaaccgaagaccattcatgttgttgctcaggtcgcagacgttttgcagcagcagtcgettca
cgttcgectcgcgtatcggtgattcattcectgectaaccagtaaggcaacccecgccagcctageecgg
gtcctcaacgacaggagcacgatcatgcgcaccecgtggggeccgecatgecggegataatggect
gcttctcgeccgaaacgtttggtggecgggaccagtgacgaaggcttgagecgagggegtgcaagat
tccgaataccgcaagcgacaggccgatcatcgtcgcgctccagcgaaagcggtectcgecgaaa
atgacccagagcgctgccggcacctgtcctacgagttgcatgataaagaagacagtcataagtg
cggcgacgatagtcatgccccgegececcaccggaaggagctgactgggttgaaggctctcaaggg
catcggtcgagatccecggtgcctaatgagtgagctaacttacattaattgcgttgegetcactg
cccgcectttccagtcgggaaacctgtegtgeccagectgecattaatgaatcggccaacgcgecgggga
gaggcggtttgcecgtattgggcgeccagggtggtttttcttttcaccagtgagacgggcaacagcect
gattgcccttcaccgcecctggecctgagagagttgcagcaagcggtecacgetggtttgecccag
caggcgaaaatcctgtttgatggtggttaacggcgggatataacatgagetgtcettecggtateg
tcgtatcccactaccgagatatccgcaccaacgcgcagceccggactecggtaatggegegeattg
cgcccagcgccatctgatecgttggcaaccagcatcgcagtgggaacgatgcecctcattcageat
ttgcatggtttgttgaaaaccggacatggcactccagtcgcecttcecegttecgetatcggetga
atttgattgcgagtgagatatttatgccagccagccagacgcagacgcgccgagacagaactta
atgggcccgctaacagcgcgatttgectggtgacccaatgcgaccagatgctccacgecccagtcg
cgtaccgtcttcatgggagaaaataatactgttgatgggtgtctggtcagagacatcaagaaat
aacgccggaacattagtgcaggcagcttccacagcaatggcatcctggtcatccagecggatagt
taatgatcagcccactgacgcgttgcgecgagaagattgtgcaccgecgectttacaggecttecgac
gccgcttegttctaccatcgacaccaccacgctggcacccagttgatecggecgecgagatttaatce
gccgcgacaatttgcgacggcgegtgcagggceccagactggaggtggcaacgeccaatcagcaacg
actgtttgcccgeccagttgttgtgeccacgcggttgggaatgtaattcagctecgeccatecgecge
ttccactttttceccgegttttcgcagaaacgtggectggecctggttcaccacgecgggaaacggtce
tgataagagacaccggcatactctgcgacatcgtataacgttactggtttcacattcaccaccce
tgaattgactctcttccgggcgctatcatgeccataccgecgaaaggttttgegecattcgatggt
gtccgggatctcgacgctctececttatgecgactecectgcattaggaagcagecccagtagtaggtt
gaggccgttgagcaccgccgeccgcaaggaatggtgcatgcaaggagatggecgecccaacagtecec
ccggccacggggcctgecaccatacccacgccgaaacaagcgctcatgagececcgaagtggecgag
cccgatcttececccatecggtgatgtcggcgatataggcgccagcaaccgcacctgtggcgeeggt
gatgccggccacgatgcgtccggegtagaggatcgagatctcgatecccgegaaattaatacgac
tcactataggggaattgtgagcggataacaattccecctctagaaataattttgtttaactttaa
gaaggagatatacatatggaaacgcgtcgttctgecgaactacgaacctaacagctgggactatg
attacctgctgtcctccgacacggacgagtccatcgaagtacacaaagacaaagcgaaaaagct
ggaagccgaagttcgtcgcgagattaataacgaaaaagcagaatttcectgaccctgectggaactg
attgacaacgtccagcgcctgggectgggttaccgtttecgagtctgatatececgtegtgegetgg
atcgcttcecgtttectececggecggettcgatggecgtaaccaagacttceccctgcacggtacggeact
gtctttcecgtctgetgecgtcaacacggttttgaggtttectcaggaagegttcagecggecttcaaa

gaccaaaacggcaacttcctggagaacctgaaggaagatatcaaagcatccitgagecctgacg
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Figure 62C
Nucleotide sequence of pDu48

aggccagcttecctggctctggaaggcgaaaacatcctggacgaggcecgaaggttttcegecaatete
tcatctgaaagaactgtctgaagaaaagatcggtaaagagctggcagaacaggtgtcccatgea
ctggaactgccactgcatcgccgtactcagecgtctggaagcagtatggtctatcgaggectace
gtaaaaaggaggacgcgaaccaggttctgctggagctggcaattctggattacaacatgatcca
gtctgtataccagcgtgatctgecgtgaaacgtcecegttggtggegtegtgtgggtctggegacce
aaactgcactttgctcgtgaccgcctgattgagagcttctactgggeccgtgggtgtagcatteg
aaccgcaatactccgactgccgtaactccgtcgcaaaaatgttttectttcecgtaaccattatcga
cgatatctacgatgtatacggcaccctggacgaactggagctgtttactgatgcagttgagegt
tgggacgtaaacgccatcaacgacctgccggattacatgaaactgtgectttctggetctgtata
acactattaacgaaatcgcctacgacaacctgaaagataaaggtgagaacatcctgccgtatct
gaccaaagcctgggctgacctgtgcaacgetttectgcaagaagccaagtggctgtacaacaaa
tctactccgacctttgacgactacttcggcaacgcatggaaatcctettetggeccgetgeaac
tgatcttcgcttacttcgctgtcgtgcagaacattaaaaaggaagagatcgaaaacctgcaaaa
ataccatgacatcatctctcgtecttceccatatctteccgtctgtgcaatgacctggctagecgceg
tctgcggaaattgcgecgtggtgaaaccgcaaatagegtttettgttacatgegcactaaaggta
tctccgaagaactggctaccgaaagecgtgatgaatctgatcgatgaaacctggaaaaagatgaa
caaggaaaaactgggtggtagcctgttcgecgaaaccgttecgtggaaaccgcgatcaacctggea
cgtcaatctcactgcacttatcataacggcgacgcgcatacctctecggatgagctgaccegca
aacgcgttctgtctgtaatcactgaaccgattctgeccgtttgaacgctaaggatccgaattcga
gctccgtcgacaagcttgecggceccgcactcgagcaccaccaccaccaccactgagatececggetge
taacaaagcccgaaaggaagctgagttggctgcectgeccaccgctgagcaataactagcataacce
cttggggcctctaaacgggtcttgaggggttttttgctgaaaggaggaactatatccggat
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Figure 63
Amino acid sequence of P. tricho (TRC) (SEQ ID NO:148)

METRRSANYEPNSWDYDYLLSSDTDESIEVYKDKAKKLEAEVRREINNEKAEFLTLLELIDNVQ
RLGLGYRFESDIRRALDRFVSSGGFDAVTKTSLHATALSFRLLRQHGFEVSQEAFSGFKDQNGN
FLENLKEDIKAILSLYEASFLALEGENILDEAKVFAISHLKELSEEKIGKDLAEQVNHALELPL
HRRTQRLEAVLSIEAYRKKEDADQVLLELAILDYNMIQSVYQRDLRETSRWWRRVGLATKLHFA
RDRLIESFYWAVGVAFEPQYSDCRNSVAKMFSFVTIIDDIYDVYGTLDELELFTNAVERWDVNA
IDDLPDYMKLCFLALYNTINEIAYDNLKEKGENILPYLTKAWADLCNAFLQEAKWLYNKSTPTF
DEYFGNAWKSSSGPLQLVFAYFAVVQNIKKEEIENLQKYHDIISRPSHIFRLCNDLASASAEIA
RGETANSVSCYMRTKGISEELATESVMNLIDETWKKMNKEKLGGSLFAKPFVETAINLARQSHC
TYHNGDAHTSPDELTRKRVLSVITEPILPFER
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Figure 64A
Nucleotide sequence of pDu49 (SEQ ID NO:149)

tggcgaatgggacgcgccctgtageggegecattaagecgeggegggtgtggtggttacgegeage
gtgaccgctacacttgccagcgcecctagcgecccgctectttegetttecttececttecttteteg
ccacgttcgccggctttecceccgtcaagectctaaatcgggggectcectttagggttecgatttag
tgctttacggcacctcgaccccaaaaaacttgattagggtgatggttcacgtagtgggeccateg
ccctgatagacggtttttcgeecctttgacgttggagtccacgttetttaatagtggactcttgt
tccaaactggaacaacactcaaccctatctecggtctattcttttgatttataagggattttgcece
gatttcggcecctattggttaaaaaatgagctgatttaacaaaaatttaacgcgaattttaacaaa
atattaacgtttacaatttcaggtggcacttttcggggaaatgtgcgcggaacccctatttgtt
tatttttctaaatacattcaaatatgtatccgctcatgaattaattcttagaaaaactcatcga
gcatcaaatgaaactgcaatttattcatatcaggattatcaataccatatttttgaaaaagccg
tttctgtaatgaaggagaaaactcaccgaggcagttccataggatggcaagatcctggtatcgg
tctgcgattccgactcgtccaacatcaatacaacctattaatttecectecgtcaaaaataaggt
tatcaagtgagaaatcaccatgagtgacgactgaatccggtgagaatggcaaaagtttatgcat
ttctttccagacttgttcaacaggccagccattacgctcgtcatcaaaatcactcgcatcaacce
aaaccgttattcattcgtgattgcgcctgagcgagacgaaatacgcgatcgectgttaaaaggac
aattacaaacaggaatcgaatgcaaccggcgcaggaacactgccagcgcatcaacaatattttce
acctgaatcaggatattcttctaatacctggaatgctgttttcccggggatcgcagtggtgagt
aaccatgcatcatcaggagtacggataaaatgcttgatggtcggaagaggcataaattccgtca
gccagtttagtctgaccatctcatctgtaacatcattggcaacgctacctttgccatgtttcag
aaacaactctggcgcatcgggcttcccatacaatcgatagattgtcgcacctgattgcccgaca
ttatcgcgagcccatttatacccatataaatcagcatccatgttggaatttaatcgecggectag
agcaagacgtttcccgttgaatatggctcataacaccccttgtattactgtttatgtaagcaga
cagttttattgttcatgaccaaaatcccttaacgtgagttttcgttceccactgagcgtcagaccce
cgtagaaaagatcaaaggatcttcttgagatcctttttttctgecgegtaatctgetgettgcaa
acaaaaaaaccaccgctaccagcggtggtttgtttgccggatcaagagctaccaactcttttte
cgaaggtaactggcttcagcagagcgcagataccaaatactgtccttctagtgtagececgtagtt
aggccaccacttcaagaactctgtagcaccgcctacatacctecgctctgctaatcectgttacca
gtggctgctgccagtggcgataagtcgtgtcttaccgggttggactcaagacgatagttaccgg
ataaggcgcagcggtcgggctgaacggggggttcgtgcacacagecccagcttggagcgaacgac
ctacaccgaactgagatacctacagcgtgagctatgagaaagcgccacgcttcccgaagggaga
aaggcggacaggtatccggtaagcggcagggtcggaacaggagagcgcacgagggagcttccag
ggggaaacgcctggtatctttatagtcctgtcgggtttegeccacctctgacttgagegtegatt
tttgtgatgctcgtcaggggggcggagcctatggaaaaacgccagcaacgcggectttttacgg
ttcctggecttttgectggecttttgetcacatgttectttectgegttatceccectgattetgtgg
ataaccgtattaccgcctttgagtgagctgataccgctcgeccgcagccgaacgaccgagcgcag
cgagtcagtgagcgaggaagcggaagagcgcctgatgcggtattttctecttacgecatctgtge
ggtatttcacaccgcatatatggtgcactctcagtacaatctgctctgatgeccgcatagttaag
ccagtatacactccgctatcgctacgtgactgggtcatggctgcgcceccgacacccgccaacac
ccgctgacgcecgcecctgacgggcttgtetgeteccggecateccgettacagacaagectgtgacegt
ctccgggagctgcatgtgtcagaggttttcaccgtcatcaccgaaacgecgecgaggcagctgegg
taaagctcatcagcgtggtcgtgaagcgattcacagatgtctgectgttcatececgegtccaget
cgttgagtttctccagaagcgttaatgtctggcttctgataaagcgggccatgttaagggecggt
tttttcctgtttggtcactgatgcctecocgtgtaagggggatttctgttcatgggggtaatgata
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Figure 64B
Nucleotide sequence of pDu49

ccgatgaaacgagagaggatgctcacgatacgggttactgatgatgaacatgcceggttactgg
aacgttgtgagggtaaacaactggcggtatggatgcggcgggaccagagaaaaatcactcaggg
tcaatgccagcgcttcgttaatacagatgtaggtgttccacagggtageccagecagcatecctgeg
atgcagatccggaacataatggtgcagggcgctgacttccgecgtttccagactttacgaaacac
ggaaaccgaagaccattcatgttgttgctcaggtcgcagacgttttgcagcagcagtecgecttca
cgttcgctecgecgtatcggtgattcattctgctaaccagtaaggcaaccccgeccagectageecgg
gtcctcaacgacaggagcacgatcatgcgcacccgtggggeccgcecatgecggegataatggect
gcttctcgeccgaaacgtttggtggcgggaccagtgacgaaggcttgagcgagggcgtgcaagat
.tccgaataccgcaagcgacaggccgatcatecgtcgecgectccagecgaaageggtecctegecgaaa
atgacccagagcgctgcecggcacctgtcctacgagttgcatgataaagaagacagtcataagtg
cggcgacgatagtcatgccccgcgeccaccggaaggagctgactgggttgaaggctectcaaggg
catcggtcgagatccecggtgecctaatgagtgagctaacttacattaattgegttgegetcactg
cccgctttccagtecgggaaacctgtecgtgccagectgcattaatgaatcggccaacgegegggga
gaggcggtttgcgtattgggcgccagggtggtttttecttttcaccagtgagacgggcaacagcet
gattgcccttcaccgectggeccctgagagagttgcagcaageggtccacgetggtttgeccecag
caggcgaaaatcctgtttgatggtggttaacggcgggatataacatgagctgtcttecggtatcg
tcgtatcccactaccgagatatccecgcaccaacgcgcagcccggactecggtaatggegegecattg
cgcccagcgceccatctgatcecgttggcaaccagcatcgcagtgggaacgatgeccctcattcageat
ttgcatggtttgttgaaaaccggacatggcactccagtcgecttcecegttecgetatecggetga
atttgattgcgagtgagatatttatgccagccagccagacgcagacgcgccgagacagaactta
atgggcccgctaacagcgcgatttgetggtgacccaatgcgaccagatgctccacgeccagtceg
cgtaccgtcttcatgggagaaaataatactgttgatgggtgtctggtcagagacatcaagaaat
aacgccggaacattagtgcaggcagcttccacagcaatggcatcctggtcatccageggatagt
taatgatcagcccactgacgcgttgcgcgagaagattgtgcaccgecgetttacaggettcecgac
gcecgcttcegttctaccatcgacaccaccacgctggcacccagttgatcggegegagatttaate
gccgcgacaatttgcgacggcgcgtgcagggcecagactggaggtggcaacgccaatcagcaacg
actgtttgcccgeccagttgttgtgeccacgeggttgggaatgtaattcagcteccgecatcgecge
ttccactttttcececgegttttecgcagaaacgtggetggectggttcaccacgecgggaaacggtce
tgataagagacaccggcatactctgcgacatcgtataacgttactggtttcacattcaccaccc
tgaattgactctctteccgggcgctatcatgeccataccgecgaaaggttttgecgecattcgatggt
gtcecgggatctcgacgectcteeccttatgegactecctgecattaggaagcagecccagtagtaggtt -
gaggccgttgagcaccgccgccgcaaggaatggtgcatgcaaggagatggcgecccaacagtcecec
ccggccacggggcctgccaccatacccacgccgaaacaagcgctcatgagecccgaagtggegag
cccgatcttcececccatecggtgatgtecggcgatataggcgeccagcaaccgcacctgtggegeeggt
gatgccggccacgatgcgtccggegtagaggatcgagatctcgatcccgcgaaattaatacgac
tcactataggggaattgtgagcggataacaattcccctctagaaataattttgtttaactttaa
gaaggagatatacatatggaaacgcgtcgttctgcgaactacgaacctaacagctgggactatg
attacctgctgtcctccgacacggacgagtccatcgaagtatacaaagacaaagcgaaaaagct
ggaagccgaagttcgtcgcgagattaataacgaaaaagcagaatttctgaccctgctggaactg
attgacaacgtccagcgcctgggectgggttaccgtttcgagtctgatatececgtegtgegetgg
atcgcttecgtttcecctececggeggettecgatgeggtaaccaagacttcecctgcacgcgacggeact
gtctttccgtctgectgecgtcaacacggttttgaggtttectcaggaagegttcageggettcaaa
gaccaaaacggcaacttcctggagaacctgaaggaagatatcaaagctatccigagectgtacg
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Figure 64C
Nucleotide sequence of pDu49

aggccagcttcctggctctggaaggcgaaaacatcctggacgaggcgaaggttttcgcaatctce
tcatctgaaagaactgtctgaagaaaagatcggtaaagatctggcagaacaggtgaaccatgca
ctggaactgccactgcatcgccgtactcagcgtctggaagcagtactgtctatcgaggectacce
gtaaaaaggaggacgcggatcaggttctgctggagctggcaattctggattacaacatgatcca
gtctgtataccagcgtgatctgcgtgaaacgtccecgttggtggecgtegtgtgggtctggegacce
aaactgcactttgctcgtgaccgectgattgagagcttctactgggccgtgggtgtagcattceg
aaccgcaatactccgactgccgtaactccgtcgcaaaaatgttttctttecgtaaccattatcga
cgatatctacgatgtatacggcaccctggacgaactggagctgtttactaacgcagttgagcgt
tgggacgtaaacgccatcgacgatctgccggattacatgaaactgtgctttctggctctgtata
acactattaacgaaatcgcctacgacaacctgaaagaaaaaggtgagaacatcctgecgtatcet
gaccaaagcctgggctgacctgtgcaacgctttcctgcaagaagccaagtggctgtacaacaaa
tctactccgacctttgacgaatacttcggcaacgcatggaaatcctettctggeccgetgecaac
tggtgttcgcttacttcgctgtcgtgcagaacattaaaaaggaagagatcgaaaacctgcaaaa
ataccatgacatcatctctcgtcctteccatatecttecgtectgtgcaatgacctggectagegeg
tctgcggaaattgcgegtggtgaaaccgcaaatagegtttcttgttacatgecgcactaaaggta
tctccgaagaactggctaccgaaagcgtgatgaatctgatcgatgaaacctggaaaaagatgaa
caaggaaaaactgggtggtagcctgttcgcgaaaccgttcgtggaaaccgcgatcaacctggca
cgtcaatctcactgcacttatcataacggcgacgcgcatacctctcecggatgagectgacccgea
aacgcgttctgtctgtaatcactgaaccgattctgccgtttgaacgctaaggatccgaattcga
" gctcecgtcgacaagcttgeggeccgcactecgagcaccaccaccaccaccactgagateceggetgce
taacaaagcccgaaaggaagctgagttggctgectgeccaccgectgagcaataactagcataacce
cttggggcctctaaacgggtcttgaggggttttttgectgaaaggaggaactatatccggat
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Figure 65
Amino acid sequence of kudzu TRC (MEA) (SEQ ID NO:150)

MEARRSANYQPNLWNFEFLQSLENDLKVEKLEEKATKLEEEVRCMINRVDTQPLSLLELIDDVQ
RLGLTYKFEKDIIKALENIVLLDENKKNKSDLHATALSFRLLRQHGFEVSQDVFERFKDKEGGF
SGELKGDVQGLLSLYEASYLGFEGENLLEEARTFSITHLKNNLKEGINTKVAEQVSHALELPYH
QRLHRLEARWFLDKYEPKEPHHQLLLELAKLDFNMVQTLHQKELQDLSRWWTEMGLASKLDFVR
DRLMEVYFWALGMAPDPQFGECRKAVTKMFGLVTIIDDVYDVYGTLDELQLFTDAVERWDVNATI
NTLPDYMKLCFLALYNTVNDTSYSILKEKGHNNLSYLTKSWRELCKAFLQEAKWSNNKIIPAFS
KYLENASVSSSGVALLAPSYFSVCQQQEDISDHALRSLTDFHGLVRSSCVIFRLCNDLATSAAE
LERGETTNSIISYMHENDGTSEEQAREELRKLIDAEWKKMNRERVSDSTLLPKAFMEIAVNMAR
VSHCTYQYGDGLGRPDYATENRIKLLLIDPFPINQLMYV
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Figure 66A
Nucleotide sequence of pDu50 (SEQ ID NO:151)

tcgagcaccaccaccaccaccactgagatccggctgctaacaaagecccgaaaggaagctgagtt
ggctgctgccaccgctgagcaataactagcataacceccttggggcctctaaacgggtcttgagg
ggttttttgctgaaaggaggaactatatccggattggcgaatgggacgegeectgtagecggegce
attaagcgcggcgggtgtggtggttacgcgcagegtgaccgctacacttgeccagegeccctageg
ccecgectectttegetttetteccttectttectecgeccacgttegeceggectttcceccgtcaagetce
taaatcgggggctccctttagggttceccgatttagtgctttacggcacctcgaccccaaaaaact
tgattagggtgatggttcacgtagtgggccatcgcecctgatagacggtttttcgecectttgacyg
ttggagtccacgttctttaatagtggactcttgttccaaactggaacaacactcaaccctatcet
cggtctattcttttgatttataagggattttgccgatttcggcctattggttaéaaaatgagct
gatttaacaaaaatttaacgcgaattttaacaaaatattaacgtttacaatttcaggtggcact
tttcggggaaatgtgcgcggaacccctatttgtttatttttctaaatacattcaaatatgtatce
'cgctcatgaattaattcttagaaaaactcatcgagcatcaaatgaaactgcaatttattcatat
caggattatcaataccatatttttgaaaaagccgtttctgtaatgaaggagaaaactcaccgag
gcagttccataggatggcaagatcctggtatcggtctgcgatteccgactcecgtccaacatcaata
caacctattaatttcccctecgtcaaaaataaggttatcaagtgagaaatcaccatgagtgacga
ctgaatccggtgagaatggcaaaagtttatgcatttctttccagacttgttcaacaggccagcce
attacgctcgtcatcaaaatcactcgcatcaaccaaaccgttattcattcgtgattgcgectga
gcgagacgaaatacgcgatcgctgttaaaaggacaattacaaacaggaatcgaatgcaaccggc
gcaggaacactgccagcgcatcaacaatattttcacctgaatcaggatattcttctaatacctg
gaatgctgttttcccggggatcgcagtggtgagtaaccatgcatcatcaggagtacggataaaa
tgcttgatggtcggaagaggcataaattccgtcageccagtttagtctgaccatctcatctgtaa
catcattggcaacgctacctttgccatgtttcagaaacaactctggcgcatcgggcttcccata
caatcgatagattgtcgcacctgattgcccgacattatcgecgagecccatttatacccatataaa
tcagcatccatgttggaatttaatcgcggcctagagcaagacgtttcccgttgaatatggcectca
taacaccccttgtattactgtttatgtaagcagacagttttattgttcatgaccaaaatccctt
aacgtgagttttcgttccactgagcgtcagaccccgtagaaaagatcaaaggatcttcttgaga
tcctttttttctgecgegtaatctgectgecttgcaaacaaaaaaaccaccgctaccageggtggtt
tgtttgccggatcaagagctaccaactctttttccgaaggtaactggcttcagcagagcgcaga -
taccaaatactgtccttctagtgtagccgtagttaggccaccacttcaagaactctgtagcacce
gcctacatacctcgctctgctaatecctgttaccagtggectgectgccagtggcgataagtegtgt
cttaccgggttggactcaagacgatagttaccggataaggcgcagcggtcgggctgaacggggg
gttcgtgcacacagcccagcttggagcgaacgacctacaccgaactgagatacctacagcgtga
gctatgagaaagcgccacgcttcccgaagggagaaaggcggacaggtatccggtaagcggcagg
gtcggaacaggagagcgcacgagggagcttccagggggaaacgcctggtatctttatagtcectg
tcgggtttcgccacctctgacttgagcgtcgatttttgtgatgctecgtcaggggggcggagcect
atggaaaaacgccagcaacgcggcctttttacggttcctggecttttgetggecttttgectecac
atgttctttcectgcgttatecccctgattctgtggataaccgtattaccgectttgagtgagetg
ataccgctcgccgcagccgaacgaccgagcgcagcgagtcagtgagcgaggaagecggaagagcg
cctgatgcggtattttctecttacgcatctgtgecggtatttcacaccgcatatatggtgcactce
tcagtacaatctgctctgatgccgcatagttaagccagtatacacteccgctatcgectacgtgac
tgggtcatggctgcgccccgacacccgeccaacaccegctgacgecgeccctgacgggcettgtcetge
tcccggcatccgecttacagacaagctgtgaccgtcecteccgggagectgecatgtgtcagaggttttce
accgtcatcaccgaaacgcgcgaggcagctgcggtaaagctcatcagcgtggtcgtgaagecgat
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Figure 66B
Nucleotide sequence of pDu50

tcacagatgtctgcecctgttcatccgecgteccagetegttgagtttcecteccagaagegttaatgtet
ggcttctgataaagcgggccatgttaagggeggttttttcctgtttggtcactgatgectecegt
gtaagggggatttctgttcatgggggtaatgataccgatgaaacgagagaggatgctcacgata
cgggttactgatgatgaacatgcccggttactggaacgttgtgagggtaaacaactggecggtat
ggatgcggcgggaccagagaaaaatcactcagggtcaatgccagegcttegttaatacagatgt
aggtgttccacagggtagccagcagcatcctgcgatgcagatccggaacataatggtgcagggce
gctgacttccgecgtttccagactttacgaaacacggaaaccgaagaccattcatgttgttgete
aggtcgcagacgttttgcagcagcagtcgcttcacgttcgectegegtatcggtgattecattetg
ctaaccagtaaggcaaccccgccagcctagceccgggtectcaacgacaggagcacgatcatgege
acccgtggggccgeccatgeccggecgataatggectgecttcectecgecgaaacgtttggtggegggac
cagtgacgaaggcttgagcgagggcgtgcaagattccgaataccgcaagcgacaggccgatcat
cgtcgcgctccagcgaaageggtecctecgecgaaaatgacccagagegetgecggcacctgtect
acgagttgcatgataaagaagacagtcataagtgcggcgacgatagtcatgecccecgecgcccace
ggaaggagctgactgggttgaaggctctcaagggcatcggtcgagatcccggtgectaatgagt
gagctaacttacattaattgcgttgecgctcactgecccgettteccagtcgggaaacctgtcecgtge
cagctgcattaatgaatcggccaacgcgcggggagaggcggtttgegtattgggecgecagggtyg
gtttttcttttcaccagtgagacgggcaacagctgattgeccttcaccgecctggeccctgagaga
gttgcagcaagcggtccacgctggtttgccccagcaggecgaaaatcctgtttgatggtggttaa
cggcgggatataacatgagctgtcttecggtatcgtecgtatcccactaccgagatatccgecacca
acgcgcagcccggactcecggtaatggcgegcattgecgecccagegeccatctgatecgttggcaacca
gcatcgcagtgggaacgatgccctcattcagcatttgcatggtttgttgaaaaccggacatgge
actccagtcgcecctteccgttecegctatecggctgaatttgattgecgagtgagatatttatgecag
ccagccagacgcagacgcgccgagacagaacttaatgggcccgctaacagecgegatttgetggt
gacccaatgcgaccagatgctccacgecccagtcgegtaccgtcttcatgggagaaaataatact
gttgatgggtgtctggtcagagacatcaagaaataacgccggaacattagtgcaggcagcttece
acagcaatggcatcctggtcatccagecggatagttaatgatcagecccactgacgecgttgegega
gaagattgtgcaccgccgctttacaggcttcgacgeccgettegttctaccatcgacaccaccac
gctggcacccagttgatcggcgcgagatttaatcgeccgecgacaatttgegacggegegtgcagg
gccagactggaggtggcaacgccaatcagcaacgactgtttgecccgeccagttgttgtgecacge
ggttgggaatgtaattcagctccgccatcgecgetteccactttttececcgegttttcgcagaaac
gtggctggcctggttcaccacgcgggaaacggtctgataagagacaccggcatactctgecgaca
tcgtataacgttactggtttcacattcaccaccctgaattgactctectteccgggecgectatcatg
ccataccgcgaaaggttttgcgeccattcgatggtgtccgggatctcgacgectctececcttatgeg
actcctgcattaggaagcagcccagtagtaggttgaggeccgttgagcaccgecgeccgcaagdaa
tggtgcatgcaaggagatggcgcccaacagtccccecggccacggggcctgecaccatacccacg
ccgaaacaagcgctcatgagcccgaagtggcgagecccgatcttecccatcggtgatgtecggega
tataggcgccagcaaccgcacctgtggcgccggtgatgccggeccacgatgegtccggecgtagag
gatcgagatctcgatcccgecgaaattaatacgactcactataggggaattgtgageggataaca
attcccctctagaaataattttgtttaactttaagaaggagatataccatggaagctcgtegtt
ccgcaaactatcagccaaacctgtggaatttcgaattcctgcaatccctggagaacgacctgaa
agtggaaaagctggaggagaaagcgaccaaactggaggaagaagttcgctgcatgatcaaccgt
gtagacacccagccgctgtcecectgctggagctgatcgacgatgtgcagegectgggtetgaccet
acaaatttgaaaaagacatcattaaagccctggaaaacatcgtactgctggacgaaaacaaaaa
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Figure 66C
Nucleotide sequence of pDu50

gaacaaatctgacctgcacgcaaccgctctgtctttccgtectgectgegtcagcacggtttcgag
gtttctcaggatgtttttgagcgtttcaaggataaagaaggtggtttcagcggtgaactgaaag
gtgacgtccaaggcctgctgagcctgtatgaagcgtcttacctgggtttcgagggtgagaacct
gctggaggaggcgcgtaccttttcéatcacccacctgaagaacaacctgaaagaaggcattaat
accaaggttgcagaacaagtgagécacgccctggaactgccatatcaccagcgtctgcaccgtc
tggaggcacgttggttcctggataaatacgaaccgaaagaaccgcatcaccagctgctgctgga
gctggcgaagctggattttaacatggtacagaccctgcaccagaaagagctgcaagatctgtcece
cgctggtggaccgagatgggcctggctagcaaactggattttgtacgcgaccgectgatggaag
tttatttctgggcactgggtatggcgccagacccgcagtttggtgaatgtcgcaaagctgttac
taaaatgtttggtctggtgacgatcatcgatgacgtgtatgacgtttatggcactctggacgaa
ctgcaactgttcaccgatgctgtagagcgctgggacgttaacgctattaacaccctgecggact
atatgaaactgtgtttcctggcactgtacaacaccgttaacgacacgtcctattctattctgaa
agagaaaggtcataacaacctgtcctatctgacgaaaagctggcgtgaactgtgcaaagcecttt
ctgcaagaggcgaaatggtccaacaacaaaattatcccggctttctccaagtacctggaaaacyg
ccagcgtttcctcecctccggtgtagegetgectggegecgtecttacttttececgtatgeccagcagea
ggaagacatctccgaccacgcgctgcgttccctgaccgactteccatggtctggtgegttctage
tgcgttatcttccgecctgtgcaacgatctggccacctctgecggcggagectggaacgtggcgaga
ctaccaattctatcattagctacatgcacgaaaacgatggtaccagcgaggaacaggcccgcga
agaactgcgtaaactgatcgacgccgaatggaaaaagatgaatcgtgaacgcgttagcgactcce
accctgctgcctaaagcgttcatggaaatcgcagttaacatggcacgtgtttcccactgcacct
accagtatggcgatggtctgggtcgcccagactacgcgactgaaaaccgcatcaaactgetgcect
gattgaccctttcccgattaaccagctgatgtatgtctaactgcagggatccgaattcecgagcetce
cgtcgacaagcttgecggccgcac
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Figure 67
Amino acid sequence of kudzu TRC (4) (SEQ ID NO:152)

MEHNSRRSANYQPNLWNFEFLQSLENDLKVEKLEEKATKLEEEVRCMINRVDTQPLSLLELIDD
VORLGLTYKFEKDIIKALENIVLLDENKKNKSDLHATALSFRLLRQHGFEVSQDVFERFKDKEG
GFSGELKGDVQGLLSLYEASYLGFEGENLLEEARTFSITHLKNNLKEGINTKVAEQVSHALELP
YHQRLHRLEARWFLDKYEPKEPHHQLLLELAKLDFNMVQTLHQKELQDLSRWWTEMGLASKLDF
VRDRLMEVYFWALGMAPDPQFGECRKAVTKMFGLVTIIDDVYDVYGTLDELQLFTDAVERWDVN
AINTLPDYMKLCFLALYNTVNDTSYSILKEKGHNNLSYLTKSWRELCKAFLQEAKWSNNKIIPA
FSKYLENASVSSSGVALLAPSYFSVCQQQEDISDHALRSLTDFHGLVRSSCVIFRLCNDLATSA
AELERGETTNSIISYMHENDGTSEEQAREELRKLIDAEWKKMNRERVSDSTLLPKAFMEIAVNM
ARVSHCTYQYGDGLGRPDYATENRIKLLLIDPFPINQLMYV
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Figure 68A
Nucleotide sequence of pDu50-4 (SEQ ID NO:153)

tcgagcaccaccaccaccaccactgagatccggctgctaacaaagcccgaaaggaagctgagtt
ggctgctgccaccgctgagcaataactagcataacccecttggggectctaaacgggtcecttgagg
ggttttttgctgaaaggaggaactatatccggattggcgaatgggacgcgccctgtagcggcge
attaagcgcggcgggtgtggtggttacgcgcagcgtgaccgctacacttgccagecgecctageg
ccegctectttecgetttettececttectttetecgeccacgttcgecggettteccecgtcaagetce
taaatcgggggctccctttagggttccgatttagtgectttacggcacctcgaccccaaaaaact
tgattagggtgatggttcacgtagtgggccatcgccectgatagacggtttttegeectttgacg
ttggagtccacgttctttaatagtggactcttgttccaaactggaacaacactcaaccctatct
cggtctattcttttgatttataagggattttgeccgatttcggectattggttaaaaaatgagcect
gatttaacaaaaatttaacgcgaattttaacaaaatattaacgtttacaatttcaggtggcact
tttcggggaaatgtgcgcggaaccectatttgtttatttttctaaatacattcaaatatgtate
cgctcatgaattaattcttagaaaaactcatcgagcatcaaatgaaactgcaatttattcatat
caggattatcaataccatatttttgaaaaagccgtttctgtaatgaaggagaaaactcaccgag
gcagttccataggatggcaagatcctggtatcggtctgecgattccgactcgtccaacatcaata
caacctattaatttcccetegtcaaaaataaggttatcaagtgagaaatcaccatgagtgacga
ctgaatccggtgagaatggcaaaagtttatgcatttctttccagacttgttcaacaggecagcce
attacgctcgtcatcaaaatcactcgcatcaaccaaaccgttattcattegtgattgegectga
gcgagacgaaatacgcgatcgctgttaaaaggacaattacaaacaggaatcgaatgcaaccggce
gcaggaacactgccagcgcatcaacaatattttcacctgaatcaggatattcttctaatacctg
gaatgctgttttcccggggatcgcagtggtgagtaaccatgcatcatcaggagtacggataaaa
tgcttgatggtcggaagaggcataaattcegtcageccagtttagtctgaccatectcatctgtaa
catcattggcaacgctacctttgccatgtttcagaaacaactctggcgcatcgggcttcccata
caatcgatagattgtcgcacctgattgcccgacattatcgecgagecccatttatacccatataaa
tcagcatccatgttggaatttaatcgcggcctagagcaagacgtttcececgttgaatatggectca
taacaccccttgtattactgtttatgtaagcagacagttttattgttcatgaccaaaatcectt
aacgtgagttttcgttccactgagcgtcagaccccgtagaaaagatcaaaggatcttcecttgaga
tcctttttttctgecgegtaatctgectgecttgcaaacaaaaaaaccaccgctaccageggtggtt
tgtttgccggatcaagagctaccaactctttttccgaaggtaactggettcagcagagecgcaga
taccaaatactgtccttctagtgtagccgtagttaggccaccacttcaagaactctgtagcacce
gcctacatacctcgctectgetaatcctgttaccagtggectgectgeccagtggecgataagtegtgt
cttaccgggttggactcaagacgatagttaccggataaggcgcageggtcgggctgaacggggg
gttcgtgcacacagcccagct tggagcgaacgacctacaccgaactgagatacctacagegtga
gctatgagaaagcgccacgcttcccgaagggagaaaggcggacaggtatccggtaagecggcagg
gtcggaacaggagagcgcacgagggagcttceccagggggaaacgcctggtatctttatagtectg
tcgggtttcgccacctctgacttgagegtecgatttttgtgatgectegtcaggggggecggagect
atggaaaaacgccagcaacgcggcctttttacggttectggecttttgctggecttttgetceac
atgttctttcctgegttatceccecctgattetgtggataaccgtattaccgectttgagtgagetg
ataccgctcecgccgcagccgaacgaccgagcgcagcecgagtcagtgagcgaggaagcggaagagcg
cctgatgcggtattttcteccttacgcatctgtgeggtatttcacaccgcatatatggtgcactce
tcagtacaatctgctctgatgccgcatagttaagccagtatacactccgectatcgectacgtgac
tgggtcatggctgcgecccecgacaccecgccaacacccgctgacgegcecctgacgggettgtetge
tcccggcatceccgecttacagacaagctgtgacecgtcteccgggagetgcatgtgtcagaggtttte
accgtcatcaccgaaacgcgcgaggcagctgecggtaaagctcatcagecgtggtcgtgaagegat
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Figure 68B
Nucleotide sequence of pDu50-4

tcacagatgtctgcctgttcatccgcgtccagectecgttgagtttctccagaagegttaatgtet
ggcttctgataaagcgggccatgttaagggcggttttttecctgtttggtcactgatgectceccgt
gtaagggggatttctgttcatgggggtaatgataccgatgaaacgagagaggatgctcacgata
cgggttactgatgatgaacatgcccggttactggaacgttgtgagggtaaacaactggcggtat
ggatgcggcgggaccagagaaaaatcactcagggtcaatgeccagegecttcgttaatacagatgt
aggtgttccacagggtagccagcagcatcctgcgatgcagatccggaacataatggtgcagggce
gctgacttccgegtttecagactttacgaaacacggaaaccgaagaccattcatgttgttgetce
aggtcgcagacgttttgcagcagcagtcgcttcacgttcgectegegtatcggtgattcattetg
ctaaccagtaaggcaaccccgccagcctagecgggtecctcaacgacaggagcacgatcatgege
acccgtggggccgccatgccggcgataatggecctgecttetecgecgaaacgtttggtggegggac
cagtgacgaaggcttgagcgagggcgtgcaagattccgaataccgcaagcgacaggecgatcat
cgtcgcgctceccagcgaaagecggtcctegecgaaaatgacccagagegetgecggecacctgtect
acgagttgcatgataaagaagacagtcataagtgcggcgacgatagtcatgcceccgecgeccacce
ggaaggagctgactgggttgaaggctctcaagggcatcggtcgagatcccggtgecctaatgagt
gagctaacttacattaattgcgttgcgctcactgcccgctttccagtcgggaaacctgtegtge
cagctgcattaatgaatcggccaacgcgcggggagaggcggtttgegtattgggecgecagggtyg
gtttttcttttcaccagtgagacgggcaacagctgattgecccttcaccgecctggcectgagaga
gttgcagcaagcggtccacgctggtttgeccccagcaggcgaaaatcctgtttgatggtggttaa
cggcgggatataacatgagctgtcttcggtatcgtcgtatcccactaccgagatatcecgcacca
acgcgcagcccggactcggtaatggcgegcattgecgecccagecgeccatctgatcgttggcaacca
gcatcgcagtgggaacgatgccctcattcagcatttgcatggtttgttgaaaaccggacatgge
actccagtcgcctteccecgtteccgetateggectgaatttgattgecgagtgagatatttatgecag
ccagccagacgcagacgcgccgagacagaacttaatgggecccgctaacagegecgatttgetggt
gacccaatgcgaccagatgctccacgecccagtcgegtaccgtcttcatgggagaaaataatact
gttgatgggtgtctggtcagagacatcaagaaataacgccggaacattagtgcaggcagecttece
acagcaatggcatcctggtcatccagcggatagttaatgatcagcccactgacgcgttgecgega
gaagattgtgcaccgceccgctttacaggcttcgacgecgettegttctaccatcgacaccaccac
gctggcacccagttgatcggcgcgagatttaatcgeccgecgacaatttgecgacggecgegtgcagg
gccagactggaggtggcaacgccaatcagcaacgactgtttgececcgeccagttgttgtgeccacgce
ggttgggaatgtaattcagctccgccatcgecgecttccactttttecccgegttttcgcagaaac
gtggctggcctggttcaccacgcgggaaacggtctgataagagacaccggcatactcectgegaca
tcgtataacgttactggtttcacattcaccaccctgaattgactctecttccgggegctatcatg
ccataccgcgaaaggttttgecgccattecgatggtgtccgggatctecgacgctetececttatgeg
actcctgcattaggaagcagcccagtagtaggttgaggccgttgagcaccgeccgeccgcaaggaa
tggtgcatgcaaggagatggcgcccaacagtecceccecggeccacggggcecctgeccaccatacccacg
ccgaaacaagcgctcatgagcccgaagtggcgagecccgatcttececccatcggtgatgtecggega
tataggcgccagcaaccgcacctgtggcgcecggtgatgeccggceccacgatgecgtececggegtagag
gatcgagatctcgatcccgcgaaattaatacgactcactataggggaattgtgagcggataaca
attcccctctagaaataattttgtttaactttaagaaggagatataccatggagcataattccce
gtcgttccgcaaactatcagccaaacctgtggaatttcgaattcctgcaatcecctggagaacga
cctgaaagtggaaaagctggaggagaaagcgaccaaactggaggaagaagttcgctgcatgatce
aaccgtgtagacacccagccgctgtcecctgectggagectgatcgacgatgtgcagecgecctgggtce
tgacctacaaatttgaaaaagacatcattaaagccctggaaaacatcgtactgctggacgaaaa
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Figure 68C
Nucleotide sequence of pDu50-4

caaaaagaacaaatctgacctgcacgcaaccgctctgtctttcecgtectgectgegtcagcacggt
ttcgaggtttctcaggatgtttttgagcgtttcaaggataaagaaggtggtttcagcggtgaac
tgaaaggtgacgtccaaggcctgctgagcctgtatgaagecgtcttacectgggtttcgagggtga
gaacctgctggaggaggcgcgtaccttttccatcacccacctgaagaacaacctgaaagaaggc
attaataccaaggttgcagaacaagtgagccacgccctggaactgccatatcaccagcgtctge
accgtctggaggcacgttggttcctggataaatacgaaccgaaagaaccgcatcaccagctgcet
gctggagctggcgaagctggattttaacatggtacagaccctgcaccagaaagagctgcaagat
ctgtcccgectggtggaccgagatgggcctggctagcaaactggattttgtacgegaccgectga
tggaagtttatttctgggcactgggtatggcgccagacccgcagtttggtgaatgtcgcaaagce
tgttactaaaatgtttggtctggtgacgatcatcgatgacgtgtatgacgtttatggcactctg
gacgaactgcaactgttcaccgatgctgtagagcgctgggacgttaacgctattaacaccctge
cggactatatgaaactgtgtttcctggcactgtacaacaccgttaacgacacgtcctattctat
tctgaaagagaaaggtcataacaacctgtcctatctgacgaaaagctggcgtgaactgtgcaaa
gcctttctgcaagaggcgaaatggtccaacaacaaaattatcccggctttcteccaagtacctgg
aaaacgccagcgtttecctcctcecggtgtagegetgetggecgeegtecttacttttecegtatgeca
gcagcaggaagacatctccgaccacgcgctgecgttecectgaccgactteccatggtectggtgegt
tctagctgcgttatcttececgecctgtgcaacgatctggeccacctctgeggecggagectggaacgtg
gcgagactaccaattctatcattagctacatgcacgaaaacgatggtaccagcgaggaacaggc
ccgcgaagaactgcgtaaactgatcgacgccgaatggaaaaagatgaatcgtgaacgcgttage
gactccaccctgctgcctaaagegttcatggaaatcgcagttaacatggcacgtgtttcecceccact
gcacctaccagtatggcgatggtctgggtcgcccagactacgcgactgaaaaccgcatcaaact
gctgctgattgaccctttcccgattaaccagectgatgtatgtctaactgcagggatccgaatte
gagctccgtcgacaagcttgcggccgeac
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Figure 71
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Figure 72A
Nucleotide sequence of p9795 (SEQ ID NO:154)

tagaaaaactcatcgagcatcaaatgaaactgcaatttattcatatcaggattatcaat
accatatttttgaaaaagccgtttctgtaatgaaggagaaaactcaccgaggcagttece
ataggatggcaagatcctggtatcggtctgcgattccgactcgtccaacatcaatacaa
cctattaatttcccctcgtcaaaaataaggttatcaagtgagaaatcaccatgagtgac
gactgaatccggtgagaatggcaaaagtttatgcatttctttccagacttgttcaacag
gccagccattacgctcgtcatcaaaatcactcgcatcaaccaaaccgttattcattegt
gattgcgcctgagcgaggcgaaatacgcgatcgctgttaaaaggacaattacaaacagg
aatcgagtgcaaccggcgcaggaacactgccagcgcatcaacaatattttcacctgaat
caggatattcttctaatacctggaacgctgtttttccggggatcgecagtggtgagtaac
catgcatcatcaggagtacggataaaatgcttgatggtcggaagtggcataaattccgt
cagccagtttagtctgaccatctcatctgtaacatcattggcaacgctacctttgecat
gtttcagaaacaactctggcgcatcgggcttcccatacaagecgatagattgtecgcacct
gattgcccgacattatcgcgagcccatttatacccatataaatcagcatccatgttgga
atttaatcgcggecctcgacgtttecccgttgaatatggctcatattecttectttttcaat
attattgaagcatttatcagggttattgtctcatgagcggatacatatttgaatgtatt
tagaaaaataaacaaataggggtcagtgttacaaccaattaaccaattctgaacattat
cgcgagcccatttatacctgaatatggectcataacaccecttgtttgectggeggeagt
agcgcggtggtcccacctgaccccatgeccgaactcagaagtgaaacgccgtagcgcecga
tggtagtgtggggactccccatgcgagagtagggaactgccaggcatcaaataaaacga
aaggctcagtcgaaagactgggcctttcgeeccgggctaattagggggtgtecgeecctttce
gattgacgctgcagttagacatacatcagctggttaatcgggaaagggtcaatcagcag
cagtttgatgcggttttcagtcgecgtagtctgggcgacccagaccatcgecatactggt
aggtgcagtgggaaacacgtgccatgttaactgcgatttccatgaacgctttaggcage
agggtggagtcgctaacgcgttcacgattcatctttttccattcggcgtcgatcagttt
acgcagttcttcgecgggcctgttectcgectggtaccatcgttttegtgcatgtagctaa
tgatagaattggtagtctcgccacgttccagctccgecgcagaggtggccagategttg
cacaggcggaagataacgcagctagaacgcaccagaccatggaagtcggtcagggaacyg
cagcgcgtggtcggagatgtcttectgcectgectggcatacggaaaagtaagacggcgceca
gcagcgctacaccggaggaggaaacgctggegtttteccaggtacttggagaaagccggg
ataattttgttgttggaccatttcgectcttgcagaaaggctttgcacagttcacgeca
gcttttcecgtcagataggacaggttgttatgacctttectctttcagaatagaataggacg
tgtcgttaacggtgttgtacagtgccaggaaacacagtttcatatagtccggcagggtg
ttaatagcgttaacgtcccagcgctctacagcatcggtgaacagttgcagttegtcecag
agtgccataaacgtcatacacgtcatcgatgatcgtcaccagaccaaacattttagtaa
cagctttgcgacattcaccaaactgcgggtctggcgecatacccagtgeccagaaataa
acttccatcaggcggtcgcgtacaaaatccagtttgctageccaggcccatctecggtecca
ccagcgggacagatcttgcagctctttcectggtgcagggtctgtaccatgttaaaatcca
gcttcgeccagctccagcagcagectggtgatgeggttetttecggttegtatttateccagg
aaccaacgtgcctccagacggtgcagacgctggtgatatggcagttccagggegtgget
cacttgttctgcaaccttggtattaatgccttctttcaggttgttcttcaggtgggtga
tggaaaaggtacgcgcctcctccagcaggttctcaccectcgaaacccaggtaagacget
tcatacaggctcagcaggccttggacgtcacctttcagttcaccgctgaaaccacctte

-

tttatccttgaaacgctcaaaaacatcctgagaaacctcgaaaccgtgctgacgcagea
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Figure 72B
Nucleotide sequence of p9795

gacggaaagacagagcggttgcgtgcaggtcagatttgttctttttgttttcgtccage
agtacgatgttttccagggctttaatgatgtctttttcaaatttgtaggtcagacccag
gcgctgcacatcgtcecgatcagctccagcagggacagcecggctgggtgtctacacggttga
tcatgcagcgaacttcttcctccagtttggtcgetttctecteccagettttecacttte
aggtcgttctccagggattgcaggaattcgaaattccacaggtttggctgatagtttge
ggaacgacgggaattatgctcggtaatctgagtaaattgagaagaggtcgcacacatgt
tcagcgacaagggcgacacaaaatttattctaaatgcataataaatactgataacatct
tatagtttgtattatattttgtattatcgttgacatgtataattttgatatcaaaaact
gattttccctttattattttcgagatttattttcttaattctctttaacaaactagaaa
tattgtatatacaaaaaatcataaataatagatgaatagtttaattataggtgttcatc
aatcgaaaaagcaacgtatcttatttaaagtgecgttgcttttttctcatttataaggtt
aaataattctcatatatcaagcaaagtgacaggcgcccttaaatattctgacaaatgcet
ctttccctaaactccececccataaaaaaacccgeccgaagecgggtttttacgttatttgeg
gattaacgattactcgttatcagaaccgcccagggggcccgagcttaagactggececgtc
gttttacaacacagaaagagtttgtagaaacgcaaaaaggccatccgtcaggggccttce
tgcttagtttgatgecctggcagtteccctactctecgecttccgettecctecgetcactgac
tcgctgcgctcggtegttecggectgeggecgageggtatcagctcactcaaaggcggtaat
acggttatccacagaatcaggggataacgcaggaaagaacatgtgagcaaaaggccagc
aaaaggccaggaaccgtaaaaaggccgcgttgectggegtttttceccataggctceccgecccc
cctgacgagcatcacaaaaatcgacgctcaagtcagaggtggcgaaacccgacaggact
ataaagataccaggcgtttcccecctggaagctceccctegtgegetcectectgtteccgacce
tgccgcttaccggatacctgtcecgectttecteeccttecgggaagegtggegetttetcat
agctcacgctgtaggtatctcagttcggtgtaggtcgttcgctccaagectgggectgtgt
gcacgaacccecccgttcagecccgaccgetgegecttatccggtaactatecgtettgagt
ccaacccggtaagacacgacttatcgccactggcagcageccactggtaacaggattage
agagcgaggtatgtaggcggtgctacagagttcttgaagtggtgggctaactacggcta
cactagaagaacagtatttggtatctgcgctctgctgaagccagttaccttcggaaaaa
gagttggtagctcttgatccggcaaacaaaccaccgctggtageggtggtttttttgtt
tgcaagcagcagattacgcgcagaaaaaaaggatctcaagaagatcctttgatcttttce
tacggggtctgacgctcagtggaacgacgcgcgcgtaactcacgttaagggattttggt
catgagcttgcgccgtcccgtcaagtcagegtaatgctetgettt
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Figure 74A
Nucleotide sequence of pTrcKudzu (SEQ ID NO:155)

gtttgacagcttatcatcgactgcacggtgcaccaatgcttctggecgtcaggcagecat
cggaagctgtggtatggctgtgcaggtcgtaaatcactgcataattcgtgtcgctcaag
gcgcactcccgttctggataatgttttttgecgecgacatcataacggttctggcaaata
ttctgaaatgagctgttgacaattaatcatccggctcgtataatgtgtggaattgtgag
cggataacaatttcacacaggaaacagcgccgctgagaaaaagcgaagcggcactgctce
tttaacaatttatcagacaatctgtgtgggcactcgaccggaattatcgattaacttta
ttattaaaaattaaagaggtatatattaatgtatcgattaaataaggaggaataaacca
tgtgtgcgacctcttctcaatttactcagattaccgagcataattceccgtcgttccgea
aactatcagccaaacctgtggaatttcgaattcctgcaatccctggagaacgacctgaa
agtggaaaagctggaggagaaagcgaccaaactggaggaagaagttcgctgcatgatca
accgtgtagacacccagccgctgtcecctgctggagctgatcgacgatgtgcagegectg
ggtctgacctacaaatttgaaaaagacatcattaaagccctggaaaacatcgtactgct
ggacgaaaacaaaaagaacaaatctgacctgcacgcaaccgctctgtctttccgtctge
tgcgtcagcacggtttcgaggtttctcaggatgtttttgagecgtttcaaggataaagaa
ggtggtttcagcggtgaactgaaaggtgacgtccaaggcctgectgagecctgtatgaagce
gtcttacctgggtttcgagggtgagaacctgctggaggaggcgcgtaccttttccatca
cccacctgaagaacaacctgaaagaaggcattaataccaaggttgcagaacaagtgagc
cacgccctggaactgccatatcaccagcgtctgcaccgtctggaggcacgttggttcect
ggataaatacgaaccgaaagaaccgcatcaccagctgctgctggagctggcgaagctgg
attttaacatggtacagaccctgcaccagaaagagctgcaagatctgtcccgectggtgg
accgagatgggcctggctagcaaactggattttgtacgcgaccgecctgatggaagttta
tttctgggcactgggtatggcgccagacccgcagtttggtgaatgtcgcaaagctgtta
ctaaaatgtttggtctggtgacgatcatcgatgacgtgtatgacgtttatggcactctg
gacgaactgcaactgttcaccgatgctgtagagcgctgggacgttaacgctattaacac
cctgccggactatatgaaactgtgtttcecctggcactgtacaacaccgttaacgacacgt
cctattctattctgaaagagaaaggtcataacaacctgtcctatctgacgaaaagctgg
cgtgaactgtgcaaagcctttctgcaagaggcgaaatggtccaacaacaaaattatccce
ggctttctccaagtacctggaaaacgccagcgtttccteccteccggtgtagegetgetgg
cgccgtcttacttttcecgtatgccagcagcaggaagacatcteccgaccacgcgetgegt
tccctgaccgacttccatggtcectggtgegttctagectgecgttatcttecgectgtgceaa
cgatctggccacctctgcggcggagctggaacgtggcgagactaccaattctatcatta
gctacatgcacgaaaacgatggtaccagcgaggaacaggcccgcgaagaactgcgtaaa
ctgatcgacgccgaatggaaaaagatgaatcgtgaacgcgttagcgactccaccctgcect
gcctaaagcgttcatggaaatcgcagttaacatggcacgtgtttcccactgcacctace
agtatggcgatggtctgggtcgcccagactacgcgactgaaaaccgcatcaaactgctg
ctgattgaccctttcccgattaaccagctgatgtatgtctaactgcagctggtaccata
tgggaattcgaagctttctagaacaaaaactcatctcagaagaggatctgaatagcgcc
gtcgaccatcatcatcatcatcattgagtttaaacggtctccagcttggctgttttggce
ggatgagagaagattttcagcctgatacagattaaatcagaacgcagaagcggtctgat
aaaacagaatttgcctggcggcagtagcgcggtggtcccacctgaccccatgccgaact
cagaagtgaaacgccgtagcgccgatggtagtgtggggtctccccatgcgagagtaggg
aactgccaggcatcaaataaaacgaaaggctcagtcgaaagactgggcctttegtttta
tctgttgtttgtcggtgaacgctctcctgagtaggacaaatccgecydgagcggatttg
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Figure 74B
Nucleotide sequence of pTrcKudzu

aacgttgcgaagcaacggcccggagggtggcgggcaggacgcccgcecataaactgecag
gcatcaaattaagcagaaggccatcctgacggatggcctttttgecgtttctacaaactce
tttttgtttatttttctaaatacattcaaatatgtatccgctcatgagacaataaccct
gataaatgcttcaataatattgaaaaaggaagagtatgagtattcaacatttcecgtgtce
gcccttattececttttttgecggecattttgecttecctgtttttgectcacccagaaacget
ggtgaaagtaaaagatgctgaagatcagttgggtgcacgagtgggttacatcgaactgg
atctcaacagcggtaagatccttgagagttttcgccccgaagaacgttttccaatgatyg
agcacttttaaagttctgctatgtggcgcggtattatccecgtgttgacgccgggcaaga
gcaactcggtcgccgcatacactattctcagaatgacttggttgagtactcaccagtca
cagaaaagcatcttacggatggcatgacagtaagagaattatgcagtgctgccataacc
atgagtgataacactgcggccaacttacttctgacaacgatcggaggaccgaaggagct
aaccgcttttttgcacaacatgggggatcatgtaactcgeccttgatcgttgggaaccgg
agctgaatgaagccataccaaacgacgagcgtgacaccacgatgcctgtagcaatggca
acaacgttgcgcaaactattaactggcgaactacttactctagcttcccggcaacaatt
aatagactggatggaggcggataaagttgcaggaccacttctgcgctcggcccttcecgg
ctggctggtttattgctgataaatctggagccggtgagcgtgggtctcgecggtatcatt
gcagcactggggccagatggtaagccctcececgtatecgtagttatctacacgacggggag
tcaggcaactatggatgaacgaaatagacagatcgctgagataggtgcctcactgatta
agcattggtaactgtcagaccaagtttactcatatatactttagattgatttaaaactt
catttttaatttaaaaggatctaggtgaagatcctttttgataatctcatgaccaaaat
cccttaacgtgagttttcgttccactgagcgtcagaccccgtagaaaagatcaaaggat
cttcttgagatcctttttttctgecgcgtaatctgctgecttgcaaacaaaaaaaccaccg
ctaccagcggtggtttgtttgccggafcaagagctaccaactctttttccgaaggtaac
tggcttcagcagagcgcagataccaaatactgtccttctagtgtagccgtagttaggcece
accacttcaagaactctgtagcaccgcctacatacctcgctctgctaatcctgttacca
gtggctgctgccagtggcgataagtcgtgtcttaccgggttggactcaagacgatagtt
accggataaggcgcagcggtcgggctgaacggggggttcgtgcacacagcccagecttgg
agcgaacgacctacaccgaactgagatacctacagcgtgagctatgagaaagcgccacg
cttcccgaagggagaaaggcggacaggtatccggtaagcggcagggtcggaacaggaga
gcgcacgagggagcttccagggggaaacgcctggtatctttatagtecctgtcgggtttce
gccacctctgacttgagcgtcgatttttgtgatgctecgtcaggggggcggagectatgg
aaaaacgccagcaacgcggcctttttacggttecctggecttttgectggecttttgctca
catgttctttcctgcgttatccecctgattctgtggataaccgtattaccgectttgagt
gagctgataccgctcgccgcagccgaacgaccgagcgcagcgagtcagtgagcgaggaa
gcggaagagcgcctgatgcggtattttctecttacgcatctgtgecggtatttcacaccg
catatggtgcactctcagtacaatctgctctgatgeccgcatagttaagccagtatacac
tccgctatcgctacgtgactgggtcatggctgecgececccgacacccgeccaacaccecgetg
acgcgccctgacgggcttgtctgctcceggcatccgecttacagacaagctgtgaccgtce
tccgggagcectgcatgtgtcagaggttttcaccgtcatcaccgaaacgecgcgaggcagca
gatcaattcgcgcgcgaaggcgaagcggcatgcatttacgttgacaccatcgaatggtg
caaaacctttcgcggtatggcatgatagcgcccggaagagagtcaattcagggtggtga
atgtgaaaccagtaacgttatacgatgtcgcagagtatgccggtgtctcttatcagacce
gtttcececgegtggtgaaccaggeccageccacgtttctgcgaaaacgcgggaaaaagtgga
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Figure 74C
Nucleotide sequence of pTrcKudzu

agcggcgatggcggagctgaattacattcccaaccgecgtggcacaacaactggcgggca
aacagtcgttgctgattggcgttgccaccteccagtctggeccctgcacgcgeecgtcegecaa
attgtcgcggcgattaaatctcgecgeccgatcaactgggtgccagegtggtggtgtegat
ggtagaacgaagcggcgtcgaagcctgtaaagcggcggtgcacaatcttectecgecgcaac
gcgtcagtgggctgatcattaactatccgctggatgaccaggatgccattgetgtggaa
gctgcctgcactaatgttccggegttatttecttgatgtctctgaccagacacccatcaa
cagtattattttctcccatgaagacggtacgcgactgggcgtagagcatctggtegeat
tgggtcaccagcaaatcgcgctgttagecgggcccattaagttctgtetcggegegtcectg
cgtctggctggctggcataaatatctcactcgcaatcaaattcagccgatagecggaacg
ggaaggcgactggagtgccatgtccggttttcaacaaaccatgcaaatgctgaatgagg
gcatcgttcccactgcgatgctggttgeccaacgatcagatggecgctgggcgcaatgege
gccattaccgagtccgggctgcecgegttggtgeggatatctcggtagtgggatacgacga
taccgaagacagctcatgttatatcccgccgtcaaccaccatcaaacaggattttcgec
tgctggggcaaaccagcgtggaccgcttgctgcaactctctcagggccaggcggtgaag
ggcaatcagctgttgcccgtctcactggtgaaaagaaaaaccaccctggcgeccaatac
gcaaaccgcctctcceccgegegttggecgattcattaatgcagectggcacgacaggttt
cccgactggaaagcgggcagtgagcgcaacgcaattaatgtgagttagcgcgaattgat
ctg
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Figure 75

pBR322 ori

PMAL-C4X
6646 bp

Factor Xa
bla EcoRI (2696)
HindllI (2728)
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Figure 76A
Nucleotide sequence of pMAL-C4X (SEQ 1D NO:156)

ccgacaccatcgaatggtgcaaaacctttcgecggtatggcatgatagecgeccggaagag
agtcaattcagggtggtgaatgtgaaaccagtaacgttatacgatgtcgcagagtatge
cggtgtctcttatcagaccgtttceccgegtggtgaaccaggccagecacgtttectgega
aaacgcgggaaaaagtggaagcggcgatggcggagctgaattacattecccaaccgegtyg
gcacaacaactggcgggcaaacagtcgttgctgattggcgttgccacctccagtetgge
cctgcacgcgecgtcgcaaattgtcgeggegattaaatctcgegecgatcaactgggtg
ccagcgtggtggtgtcgatggtagaacgaagcggcgtcgaagecctgtaaageggegatg
cacaatcttctcgcgcaacgcgtcagtgggctgatcattaactatccgectggatgacca
ggatgccattgctgtggaagctgcctgcactaatgttccggecgttatttcttgatgtcet
ctgaccagacacccatcaacagtattattttctcccatgaagacggtacgcgactggge
gtggagcatctggtcgcattgggtcaccagcaaatcgcgctgttagecgggecccattaag
ttctgtctecggecgegtctgegtectggetggectggcataaatatctcactcgcaatcaaa
ttcagccgatagcggaacgggaaggcgactggagtgccatgtececggttttcaacaaacc
atgcaaatgctgaatgagggcatcgttcccactgcgatgctggttgccaacgatcagat
ggcgctgggcgcaatgcgecgceccattaccgagtccgggectgegegttggtgeggatatcet
cggtagtgggatacgacgataccgaagacagctcatgttatatcccgeccgttaaccacce
atcaaacaggattttcgcctgctggggcaaaccagcgtggaccgettgctgcaactctce
tcagggccaggcggtgaagggcaatcagctgttgeccecgtctcactggtgaaaagaaaaa
ccaccctggcgcccaatacgcaaaccgcctctceccccgecgegttggeccgattcattaatg
cagctggcacgacaggtttcccgactggaaagcgggcagtgagcgcaacgcaattaatg
taagttagctcactcattaggcacaattctcatgtttgacagcttatcatcgactgcac
ggtgcaccaatgcttctggcgtcaggcagccatcggaagetgtggtatggctgtgcagg
tcgtaaatcactgcataattcgtgtcgctcaaggcgcactceccgttctggataatgttt
tttgcgccgacatcataacggttctggcaaatattctgaaatgagctgttgacaattaa
tcatcggctcgtataatgtgtggaattgtgagcggataacaatttcacacaggaaacag
ccagtccgtttaggtgttttcacgagcacttcaccaacaaggaccatagcatatgaaaa
tcgaagaaggtaaactggtaatctggattaacggcgataaaggctataacggtctecgcet
gaagtcggtaagaaattcgagaaagataccggaattaaagtcaccgttgagcatccgga
taaactggaagagaaattcccacaggttgcggcaactggcgatggccctgacattatcet
tctgggcacacgaccgctttggtggctacgctcaatctggecctgttggctgaaatcacce
ccggacaaagcgttccaggacaagctgtatccgtttacctgggatgeccgtacgttacaa
cggcaagctgattgcttacccgatcgctgttgaagcgttatcgctgatttataacaaag
atctgctgccgaacccgccaaaaacctgggaagagatcccggcgctggataaagaactg
aaagcgaaaggtaagagcgcgctgatgttcaacctgcaagaaccgtacttcacctggcec
gctgattgctgctgacgggggttatgcgttcaagtatgaaaacggcaagtacgacatta
aagacgtgggcgtggataacgctggcgcgaaagcgggtctgaccttecctggttgacctg
attaaaaacaaacacatgaatgcagacaccgattactccatcgcagaagctgcctttaa
taaaggcgaaacagcgatgaccatcaacggcccgtgggcatggtccaacatcgacacca
gcaaagtgaattatggtgtaacggtactgccgaccttcaagggtcaaccatccaaaccg
ttcgttggcgtgctgagcgcaggtattaacgccgeccagtccgaacaaagagctggcaaa
agagttcctcgaaaactatctgctgactgatgaaggtctggaagcggttaataaagaca
aaccgctgggtgccgtagcgctgaagtcttacgaggaagagt tggtgaaagatccgegg
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Figure 76B
Nucleotide sequence of pMAL-C4X

gtccgctttctggtatgccgtgegtactgecggtgatcaacgeccgeccageggtecgtcaga
ctgtcgatgaagccctgaaagacgcgcagactaattcgagctcgaacaacaacaacaat
aacaataacaacaacctcgggatcgagggaaggatttcagaattcggatcctctagagt
cgacctgcaggcaagcttggcactggccgtcgttttacaacgtcgtgactgggaaaacc
ctggcgttacccaacttaatcgccttgcagcacatccececctttegeccagectggegtaat
agcgaagaggcccgcaccgatcgecccttecccaacagttgcgecagectgaatggcgaatg
gcagcttggctgttttggcggatgagataagattttcagcctgatacagattaaatcag
aacgcagaagcggtctgataaaacagaatttgcctggcggcagtagcgeggtggtcecca
cctgaccccatgccgaactcagaagtgaaacgeccgtagecgccgatggtagtgtggggtce
tccccatgcgagagtagggaactgccaggcatcaaataaaacgaaaggctcagtcgaaa
gactgggcctttcgttttatctgttgtttgtecggtgaacgctctectgagtaggacaaa
tccgccgggagcggatttgaacgttgcgaagcaacggeccggagggtggecgggcaggac
gcccgccataaactgccaggcatcaaattaagcagaaggccatcctgacggatggectt
tttgcgtttctacaaactctttttgtttatttttctaaatacattcaaatatgtatccg
ctcatgagacaataaccctgataaatgcttcaataatattgaaaaaggaagagtatgag
tattcaacatttccgtgtcgceccttattececcttttttgecggcattttgecttectgttt
ttgctcacccagaaacgctggtgaaagtaaaagatgctgaagatcagttgggtgcacga
gtgggttacatcgaactggatctcaacagcggtaagatccttgagagttttcgecccecga
agaacgttctccaatgatgagcacttttaaagttctgctatgtggcgcggtattatccc
gtgttgacgccgggcaagagcaactcggtcgeccgcatacactattctcagaatgacttyg
gttgagtactcaccagtcacagaaaagcatcttacggatggcatgacagtaagagaatt
atgcagtgctgccataaccatgagtgataacactgcggccaacttacttctgacaacga
tcggaggaccgaaggagctaaccgettttttgecacaacatgggggatcatgtaactege
cttgatcgttgggaaccggagctgaatgaagccataccaaacgacgagecgtgacaccac
gatgcctgtagcaatggcaacaacgttgcgcaaactattaactggcgaactacttactce
tagcttcccggcaacaattaatagactggatggaggcggataaagttgcaggaccactt
ctgcgctcecggcececttcecggetggetggtttattgectgataaatctggageccggtgageg
tgggtctcgcggtatcattgcagcactggggccagatggtaagcectececcgtatcgtag
ttatctacacgacggggagtcaggcaactatggatgaacgaaatagacagatcgctgag
ataggtgcctcactgattaagcattggtaactgtcagaccaagtttactcatatatact
ttagattgatttaccccggttgataatcagaaaagccccaaaaacaggaagattgtata
agcaaatatttaaattgtaaacgttaatattttgttaaaattcgecgttaaatttttgtt
aaatcagctcattttttaaccaataggccgaaatcggcaaaatcccttataaatcaaaa
gaatagaccgagatagggttgagtgttgttccagtttggaacaagagtccactattaaa
gaacgtggactccaacgtcaaagggcgaaaaaccgtctatcagggcgatggcccactac
gtgaaccatcacccaaatcaagttttttggggtcgaggtgccgtaaagcactaaatcgg
aaccctaaagggagcccccgatttagagecttgacggggaaagccggcgaacgtggecgag
aaaggaagggaagaaagcgaaaggagcgggcgctagggcgctggcaagtgtagecggtca
cgctgcgcgtaaccaccacacccgceccgegcecttaatgegecgectacagggcgcgtaaaag
gatctaggtgaagatcctttttgataatctcatgaccaaaatcccttaacgtgagtttt
cgttccactgagcgtcagaccccgtagaaaagatcaaaggatcttecttgagatcctttt
tttctgcgcgtaatctgctgecttgcaaacaaaaaaaccaccgctaccageggtggtttg
tttgccggatcaagagctaccaactcttttteccgaaggtaactggettcagecagagecgce
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Figure 76C
Nucleotide sequence of pMAL-C4X

agataccaaatactgtccttctagtgtagccgtagttaggccaccacttcaagaactct
gtagcaccgcctacatacctecgctctgctaatcctgttaccagtggectgectgeccagtgg
cgataagtcgtgtcttaccgggttggactcaagacgatagttaccggataaggcgcagce
ggtcgggctgaacggggggttcgtgcacacagcccagecttggagcgaacgacctacacce
gaactgagatacctacagcgtgagctatgagaaagcgccacgcttcccgaagggagaaa
ggcggacaggtatccggtaagcggcagggtcggaacaggagagcgcacgagggagcttce
cagggggaaacgcctggtatctttatagtcctgtegggtttcgecacctectgacttgag
cgtcgatttttgtgatgctcgtcaggggggcggagcctatggaaaaacgccagcaacgce
ggcctttttacggttéctggccttttgctggccttttgctcacatgttctttcctgcgt
tatcccctgattctgtggataaccgtattaccgectttgagtgagectgataccgectcge
- cgcagccgaacgaccgagcgcagcgagtcagtgagcgaggaagcggaagagcecgectgat
gcggtattttctceccttacgcatctgtgecggtatttcacaccgcatatatggtgcactct
cagtacaatctgctctgatgccgcatagttaagccagtatacactceccgectatcgctacg
tgactgggtcatggctgcgccccgacacccgccaacacccgctgacgcgecctgacggg
cttgtctgctcccggcatccgecttacagacaagectgtgaccgtecteccgggagetgeatg
tgtcagaggttttcaccgtcatcaccgaaacgcgcgaggcagctgcggtaaagetcatce
agcgtggtcgtgcagcgattcacagatgtctgectgttcatccgecgtccagetegttga
gtttctccagaagcgttaatgtctggcttctgataaagcgggccatgttaagggeggtt
ttttcctgtttggtcactgatgeccteccgtgtaagggggatttctgttcatgggggtaat
gataccgatgaaacgagagaggatgctcacgatacgggttactgatgatgaacatgccce
ggttactggaacgttgtgagggtaaacaactggcggtatggatgcggcgggaccagaga
aaaatcactcagggtcaatgccagcgcttcgttaatacagatgtaggtgttccacaggg
tagccagcagcatcctgcgatgcagatccggaacataatggtgcagggecgectgacttcce
gcgtttccagactttacgaaacacggaaaccdaagaccattcatgttgttgectcaggtce
gcagacgttttgcagcagcagtcgcttcacgttcgectecgegtatcggtgattcattcectg
ctaaccagtaaggcaaccccgccagcctageccgggtcctcaacgacaggagcacgatca
tgcgcacccgtggccaggacccaacgctgeccgaaatt
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Figure 77
laclq
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Figure 78A
Nucleotide sequence of pMAL-C4X Kudzu (SEQ ID NO:157)

ccgacaccatcgaatggtgcaaaacctttcgeggtatggcatgatagecgecccggaagag
agtcaattcagggtggtgaatgtgaaaccagtaacgttatacgatgtcgcagagtatgce
cggtgtctcttatcagaccgtttcececgegtggtgaaccaggecagceccacgtttctgega
aaacgcgggaaaaagtggaagcggcgatggcggagctgaattacatteccaaccgegtg
gcacaacaactggcgggcaaacagtcgttgctgattggcgttgccacctccagtctgge
cctgcacgcgccgtcgcaaattgtcgeggecgattaaatctecgegecgatcaactgggtg
ccagcgtggtggtgtcgatggtagaacgaagecggcecgtcgaagcctgtaaagecggcecggtyg
cacaatcttctcgcgcaacgcgtcagtgggectgatcattaactatccgectggatgacca
ggatgccattgctgtggaagctgcctgcactaatgttccggegttatttcttgatgtcet
ctgaccagacacccatcaacagtattattttctcccatgaagacggtacgcgactgggce
gtggagcatctggtcgcattgggtcaccagcaaatcgcgctgttagcgggcccattaag
ttctgtctcggecgegtctgegtectggectggctggcataaatatctcactcgcaatcaaa
ttcagccgatagcggaacgggaaggcgactggagtgccatgtcecggttttcaacaaacce
atgcaaatgctgaatgagggcatcgttcccactgcgatgctggttgeccaacgatcagat
ggcgctgggcgcaatgcgcgccattaccgagtcecgggctgegegttggtgecggatatcet
cggtagtgggatacgacgataccgaagacagctcatgttatatcccgccgttaaccacce
atcaaacaggattttcgcctgctggggcaaaccagcgtggaccgcttgectgecaactectce
tcagggccaggcggtgaagggcaatcagctgttgcccgtctcactggtgaaaagaaaaa
ccaccctggecgeccaatacgcaaaccgectetececcecgegegttggecgattcattaatg
cagctggcacgacaggtttcccgactggaaagcgggcagtgagcgcaacgcaattaatg
taagttagctcactcattaggcacaattctcatgtttgacagcttatcatcgactgcac
ggtgcaccaatgcttctggcgtcaggcagccatcggaagectgtggtatggetgtgcagg
tcgtaaatcactgcataattcgtgtcgctcaaggcgcactecccgttctggataatgttt
tttgcgccgacatcataacggttctggcaaatattctgaaatgagctgttgacaattaa
tcatcggctcgtataatgtgtggaattgtgagcggataacaatttcacacaggaaacag
ccagtccgtttaggtgttttcacgagcacttcaccaacaaggaccatagcatatgaaaa
tcgaagaaggtaaactggtaatctggattaacggcgataaaggctataacggtctcget
gaagtcggtaagaaattcgagaaagataccggaattaaagtcaccgttgagcatccgga
taaactggaagagaaattcccacaggttgcggcaactggcgatggccectgacattatcet
tctgggcacacgaccgctttggtggctacgctcaatctggecctgttggetgaaatcacc
ccggacaaagcgttccaggacaagctgtatcecgtttacctgggatgccgtacgttacaa
cggcaagctgattgcttacccgatcgetgttgaagegttatecgetgatttataacaaag
atctgctgccgaacccgccaaaaacctgggaagagatcccggecgctggataaagaactg
aaagcgaaaggtaagagcgcgctgatgttcaacctgcaagaaccgtacttcacctggec
gctgattgctgctgacgggggttatgcgttcaagtatgaaaacggcaagtacgacatta
aagacgtgggcgtggataacgctggcgcgaaagcgggtctgaccttcecctggttgacctg
attaaaaacaaacacatgaatgcagacaccgattactccatcgcagaagctgectttaa
taaaggcgaaacagcgatgaccatcaacggcccgtgggcatggtccaacatcgacacca
gcaaagtgaattatggtgtaacggtactgccgaccttcaagggtcaaccatccaaaccg
ttcgttggcgtgctgagcgcaggtattaacgccgccagtccgaacaaagagctggcaaa
agagttcctcgaaaactatctgctgactgatgaaggtctggaagcggttaataaagaca
aaccgctgggtgccgtagcgctgaagtcttacgaggaagagttggtgaaagatccgecgg
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Figure 78B
Nucleotide sequence of pMAL-C4X Kudzu

gtccgectttectggtatgccgtgegtactgeggtgatcaacgeccgeccagecggtcecgtcaga
ctgtcgatgaagccctgaaagacgcgcagactaattcgagctcgaacaacaacaacaat
aacaataacaacaacctcgggatcgagggaaggatttcagaattctgtgcgacctcecttc
tcaatttactcagattaccgagcataattcccgtecgttccgcaaactatcageccaaacc
tgtggaatttcgaattcctgcaatccctggagaacgacctgaaagtggaaaagctggag
gagaaagcgaccaaactggaggaagaagttcgctgcatgatcaaccgtgtagacaccca
gccgectgtecectgctggagctgatcgacgatgtgcagegectggatctgacctacaaat
ttgaaaaagacatcattaaagccctggaaaacatcgtactgctggacgaaaacaaaaag
aacaaatctgacctgcacgcaaccgctctgtcttteccgtectgetgecgtcagcacggttt
cgaggtttctcaggatgtttttgagcgtttcaaggataaagaaggtggtttcageggtg
aactgaaaggtgacgtccaaggcctgctgagcctgtatgaagcgtcttacctgggttte
gagggtgagaacctgctggaggaggcgcgtaccttttccatcacccacctgaagaacaa
cctgaaagaaggcattaataccaaggttgcagaacaagtgagccacgccctggaactgce
catatcaccagcgtctgcaccgtctggaggcacgttggttcctggataaatacgaaccg
aaagaaccgcatcaccagctgctgctggagctggcgaagctggattttaacatggtaca
gaccctgcaccagaaagagctgcaagatctgtceccgectggtggaccgagatgggcctgg
ctagcaaactggattttgtacgcgaccgcctgatggaagtttatttctgggcactgggt
atggcgccagacccgcagtttggtgaatgtcgcaaagctgttactaaaatgtttggtcet
ggtgacgatcatcgatgacgtgtatgacgtttatggcactctggacgaactgcaactgt
tcaccgatgctgtagagcgctgggacgttaacgctattaacaccctgccggactatatg
aaactgtgtttcctggcactgtacaacaccgttaacgacacgtcctattctattctgaa
agagaaaggtcataacaacctgtcctatctgacgaaaagctggcgtgaactgtgcaaag
cctttctgcaagaggcgaaatggtccaacaacaaaattatcccggectttctccaagtac
ctggaaaacgccagcgtttectceccteceggtgtagegetgectggegecgtettactttte
cgtatgccagcagcaggaagacatctccgaccacgcgctgcgtteccctgaccgacttcee
atggtctggtgcgttctagctgegttatcttececgectgtgcaacgatctggeccacctct
gcggcggagctggaacgtggcgagactaccaattctatcattagctacatgcacgaaaa
cgatggtaccagcgaggaacaggcccgcgaagaactgegtaaactgatcgacgecgaat
ggaaaaagatgaatcgtgaacgcgttagcgactccaccctgectgcctaaagegttcatg
gaaatcgcagttaacatggcacgtgtttcccactgcacctaccagtatggcgatggtct
gggtcgcccagactacgcgactgaaaaccgcatcaaactgctgectgattgaccectttcece
cgattaaccagctgatgtatgtctaagcttggcactggccgtcgttttacaacgtegtg
actgggaaaaccctggcgttacccaacttaatcgeccttgcagcacatcccecctttegece
agctggcgtaatagcgaagaggcccgcaccgatcgcccttecccaacagttgecgecagcect
gaatggcgaatggcagcttggctgttttggcggatgagataagattttcagecctgatac
agattaaatcagaacgcagaagcggtctgataaaacagaatttgcctggcggcagtage
gcggtggtcccacctgaccccatgeccgaactcagaagtgaaacgccgtagecgeccgatgg
tagtgtggggtctccccatgcgagagtagggaactgccaggcatcaaataaaacgaaag
gctcagtcgaaagactgggcecctttegttttatctgttgtttgteggtgaacgctctecet
gagtaggacaaatccgccgggagcggatttgaacgttgcgaagcaacggecccggagggt
ggcgggcaggacgcccgccataaactgccaggcatcaaattaagcagaaggccatcctg
acggatggcctttttgegtttctacaaactctttttgtttatttttctaaatacattca
aatatgtatccgctcatgagacaataaccctgataaatgcttcaataatattgaaaaag
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Figure 78C
Nucleotide sequence of pMAL-C4X Kudzu

gaagagtatgagtattcaacatttccgtgtcgcccttattceccttttttgeggecatttt
gccttcctgtttttgctcacccagaaacgctggtgaaagtaaaagatgctgaagatcag
ttgggtgcacgagtgggttacatcgaactggatctcaacagcggtaagatccttgagag
ttttcgcceccgaagaacgttcteccaatgatgagcacttttaaagttctgectatgtggeg
cggtattatcccgtgttgacgccgggcaagagcaactcggtecgececgcatacactattcet
cagaatgacttggttgagtactcaccagtcacagaaaagcatcttacggatggcatgac
agtaagagaattatgcagtgctgccataaccatgagtgataacactgcggccaacttac
ttctgacaacgatcggaggaccgaaggagctaaccgcttttttgcacaacatgggggat
catgtaactcgccttgatcgttgggaaccggagctgaatgaagccataccaaacgacga
gcgtgacaccacgatgcctgtagcaatggcaacaacgttgcgcaaactattaactggceg
-aactacttactctagcttcccggcaacaattaatagactggatggaggcggataaagtt
gcaggaccacttctgcgctecggccctteccggctggectggtttattgectgataaatctgg
agccggtgagcgtgggtctcgecggtatcattgcagcactggggccagatggtaagecect
cccgtatcgtagttatctacacgacggggagtcaggcaactatggatgaacgaaataga
cagatcgctgagataggtgcctcactgattaagcattggtaactgtcagaccaagttta
ctcatatatactttagattgatttaccccggttgataatcagaaaagccccaaaaacag
gaagattgtataagcaaatatttaaattgtaaacgttaatattttgttaaaattcgegt
taaatttttgttaaatcagctcattttttaaccaataggccgaaatcggcaaaatccect
tataaatcaaaagaatagaccgagatagggttgagtgttgttccagtttggaacaagag
tccactattaaagaacgtggactccaacgtcaaagggcgaaaaaccgtctatcagggcg
atggcccactacgtgaaccatcacccaaatcaagttttttggggtcgaggtgccgtaaa
gcactaaatcggaaccctaaagggagcccccgatttagagcttgacggggaaagccggce
gaacgtggcgagaaaggaagggaagaaagcgaaaggagcgggcgctagggcgctggcaa
gtgtagcggtcacgctgcgecgtaaccaccacacccgccgcgcttaatgecgecgctacag
ggcgcgtaaaaggatctaggtgaagatcctttttgataatctcatgaccaaaatcectt
aacgtgagttttecgttccactgagcgtcagaccccgtagaaaagatcaaaggatcttcet
tgagatcctttttttctgcgcgtaatctgctgecttgcaaacaaaaaaaccaccgectacce
agcggtggtttgtttgccggatcaagagctaccaactctttttccgaaggtaactgget
tcagcagagcgcagataccaaatactgtceccttctagtgtagcecgtagttaggccaccac
ttcaagaactctgtagcaccgcctacatacctcgctctgctaatecctgttaccagtgge
tgctgccagtggcgataagtcgtgtcttaccgggttggactcaagacgatagttaccgg
ataaggcgcagcggtcgggctgaacggggggttcecgtgcacacagcccagcttggagega
acgacctacaccgaactgagatacctacagcgtgagctatgagaaagcgccacgcettcce
cgaagggagaaaggcggacaggtatccggtaagcggcagggtcggaacaggagagcgca
cgagggagcttccagggggaaacgcctggtatctttatagtcctgtegggtttecgecac
ctctgacttgagcgtcgatttttgtgatgctcgtcaggggggcggagcctatggaaaaa
cgccagcaacgcggcecctttttacggttcctggeccttttgetggecttttgctcacatgt
tctttecctgegttatccecctgattetgtggataaccgtattaccgectttgagtgaget
gataccgctcgccgcagccgaacgaccgagcgcagcgagt cagtgagcgaggaagcgga
agagcgcctgatgcggtattttctecttacgcatctgtgecggtatttcacaccgecatat
atggtgcactctcagtacaatctgctctgatgccgcatagttaagccagtatacactcc
gctatcgctacgtgactgggtcatggctgcgcceccgacacccgccaacaceccgectgacg
cgccctgacgggcecttgtetgctcecceccggecatececgecttacagacaagctgtgaccgictece
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Figure 78D
Nucleotide sequence of pMAL-C4X Kudzu

gggagctgcatgtgtcagaggttttcaccgtcatcaccgaaacgcgcgaggcagctgeg
gtaaagctcatcagcgtggtcgtgcagcgattcacagatgtctgectgttcatccgegt
ccagctcgttgagtttctccagaagecgttaatgtctggcttctgataaagecgggcecatg
ttaagggcggttttttecctgtttggtcactgatgecctccgtgtaagggggatttctgtt
catgggggtaatgataccgatgaaacgagagaggatgctcacgatacgggttactgatg
atgaacatgcccggttactggaacgttgtgagggtaaacaactggcggtatggatgcgg
cgggaccagadaaaaatcactcagggtcaatgccagcgcttcgttaatacagatgtagg
tgttccacagggtagccagcagcatcctgecgatgcagatccggaacataatggtgcagg
gcgctgacttccgegtttccagactttacgaaacacggaaaccgaagaccattcatgtt
' gttgctcaggtcgcagacgttttgcagcagcagtcgettcacgttegetegegtategg
tgattcattctgctaaccagtaaggcaaccccgccagectagecgggtcctcaacgaca
ggagcacgatcatgcgcacccgtggccaggacccaacgctgcccgaaatt
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Figure 79
A.
T7 terminator 1 origin
P. tremuloides HGS kan sequence
pET24 P. tremuloides
6957b

T7 promoter __. P

lac operator ~"ColE1 pBR322 origin
B.

T7 terminator

Aval (6802)
HindIII (6787)
EcoR! (6768) 1 origin
BamH1 (6762)
Clal (6559) :F-m
P. trichocarpa HGS / X EN kan sequence
\,,// Xmal (1068)
4 Aval (1068)
Smal (1070)
ET24 P. trich Clal (1251)
. trichocarj
7 tag P chocarpa
6963 bp
T7 promoter __AZ Apall (1828)
=

lac operator ColE1 pBR322 origin

L
Apall (2328)

ApalLl (4263) /
e

lac

125/154



WO 2009/132220 PCT/US2009/041581

Figure 80

Amino acid sequence of P. tremuloides IspS (SEQ ID NO:158)

MRCSVSTENVSFSETETETRRSANYEPNSWDYDYLLSSDTDESIEVHKDKAKKLEAEVR
REINNEKAEFLTLLELIDNVQRLGLGYRFESDIRRALDRFVSSGGFDGVTKTSLHGTAL
SFRLLRQHGFEVSQEAFSGFKDQNGNFLENLKEDIKAILSLYEASFLALEGENILDEAK
VFAISHLKELSEEKIGKELAEQVSHALELPLHRRTQRLEAVWS I EAYRKKEDANQVLLE
LAILDYNMIQSVYQRDLRETSRWWRRVGLATKLHFARDRLIESFYWAVGVAFEPQYSDC
RNSVAKMFSFVTIIDDIYDVYGTLDELELFTDAVERWDVNAINDLPDYMKLCFLALYNT
INEIAYDNLKDKGENILPYLTKAWADLCNAFLQEAKWLYNKSTPTFDDYFGNAWKSSSG
PLQLIFAYFAVVQONIKKEEIENLQKYHDIISRPSHIFRLCNDLASASAEIARGETANSV
SCYMRTKGISEELATESVMNLIDETWKKMNKEKLGGSLFAKPFVETAINLARQSHCTYH
NGDAHTSPDELTRKRVLSVITEPILPFER
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Figure 81A
Nucleotide sequence of P. tremuloides pET24a (SEQ ID NO:159)

tggcgaatgggacgcgccctgtagecggecgcattaagcgcggecgggtgtggtggttacge
gcagcgtgaccgctacacttgccagcgecctagcgceecgetcecetttegetttcecttecct
tcctttctcgccacgttcgecggettteccccgtcaagctctaaatecgggggecteeettt
agggttccgatttagtgctttacggcacctcgaccccaaaaaacttgattagggtgatg
gttcacgtagtgggccatcgccctgatagacggtttttecgeccctttgacgttggagtcec
acgttctttaatagtggactcttgttccaaactggaacaacactcaaccctatcteggt
ctattcttttgatttataagggattttgccgatttcggectattggttaaaaaatgage
tgatttaacaaaaatttaacgcgaattttaacaaaatattaacgtttacaatttcaggt
ggcacttttcggggaaatgtgcgecggaacccectatttgtttatttttctaaatacattce
aaatatgtatccgctcatgaattaattcttagaaaaactcatcgagcatcaaatgaaac
tgcaatttattcatatcaggattatcaataccatatttttgaaaaagccgtttctgtaa
tgaaggagaaaactcaccgaggcagttccataggatggcaagatcctggtatcggtcectg
cgattccgactcgtccaacatcaatacaacctattaatttccecctegtcaaaaataagg
ttatcaagtgagaaatcaccatgagtgacgactgaatccggtgagaatggcaaaagttt
atgcatttctttccagacttgttcaacaggccagccattacgctcgtcatcaaaatcac
tcgcatcaaccaaaccgttattcattcgtgattgecgecctgagcgagacgaaatacgecga
tcgctgttaaaaggacaattacaaacaggaatcgaatgcaaccggcgcaggaacactge
cagcgcatcaacaatattttcacctgaatcaggatattCttctaatacctggaatgctg
ttttcccggggatcgcagtggtgagtaaccatgcatcatcaggagtacggataaaatge
ttgatggtcggaagaggcataaattccgtcagccagtttagtctgaccatctcatctgt
aacatcattggcaacgctacctttgccatgtttcagaaacaactctggcgcatcgggcet
tcccatacaatcgatagattgtcgcacctgattgecccgacattatcgcgagcccattta
tacccatataaatcagcatccatgttggaatttaatcgcggcctagagcaagacgtttce
ccgttgaatatggctcataacaccceccttgtattactgtttatgtaagcagacagtttta
ttgttcatgaccaaaatcccttaacgtgagttttecgttccactgagcgtcagacccecgt
agaaaagatcaaaggatcttcttgagatcctttttttctgecgecgtaatctgctgettge
aaacaaaaaaaccaccgctaccagcggtggtttgtttgccggatcaagagctaccaact
ctttttccgaaggtaactggcttcagcagagcgcagataccaaatactgtccttcectagt
gtagccgtagttaggccaccacttcaagaactctgtagcaccgcctacatacctegetce
tgctaatcctgttaccagtggctgctgccagtggecgataagtcgtgtcttaccgggttg
gactcaagacgatagttaccggataaggcgcagcggtcgggctgaacggggggttcgtg
cacacagcccagcttggagcgaacgacctacaccgaactgagatacctacagcgtgagce
tatgagaaagcgccacgcttcccgaagggagaaaggcggacaggtateccggtaageggce
agggtcggaacaggagagcgcacgagggagcttccagggggaaacgecctggtatcttta
tagtcctgtcgggtttcgccacctctgacttgagecgtecgatttttgtgatgectecgtcag
gggggcggagcctatggaaaaacgccagcaacgcggectttttacggttectggecettt
tgctggccttttgctcacatgttctttecctgegttatecccectgattctgtggataaccg
tattaccgcctttgagtgagctgataccgctcgccgcagccgaacgaccgagcgcagcg
agtcagtgagcgaggaagcggaagagcgcctgatgecggtattttectecttacgecatctg
tgcggtatttcacaccgcatatatggtgcactctcagtacaatctgctctgatgeccgca
tagttaagccagtatacactccgctatcgctacgtgactgggtcatggctgcgeccccga
cacccgccaacacccecgctgacgcgecctgacgggettgtetgecteccecggecatecgetta
cagacaagctgtgaccgtctecgggagctgecatgtgtcagaggttttcaccgtcatcac

127/154



WO 2009/132220 PCT/US2009/041581

Figure 81B
Nucleotide sequence of P. tremuloides pET24a

cgaaacgcgcgaggcagctgcggtaaagctcatcagecgtggtecgtgaagecgattcacag
atgtctgcctgttcatccgecgtccagetecgttgagtttctccagaagegttaatgtcectg
gcttctgataaagcgggccatgttaagggeggttttttectgtttggtcactgatgect
ccgtgtaagggggatttctgttcatgggggtaatgataccgatgaaacgagagaggatg
ctcacgatacgggttactgatgatgaacatgcccggttactggaacgttgtgagggtaa
acaactggcggtatggatgcggcgggaccagagaaaaatcactcagggtcaatgccagce
gcttcgttaatacagatgtaggtgttccacagggtagccagcagcatcctgcgatgecag
atccggaacataatggtgcagggcgctgacttccgcgtttccagactttacgaaacacg
gaaaccgaagaccattcatgttgttgctcaggtcgcagacgttttgcagcagcagtcge
ttcacgttcgctcgcgtatcggtgattcattctgctaaccagtaaggcaaccecgecag
cctagccgggtcctcaacgacaggagcacgatcatgcgcaccegtggggccgceccatgece
ggcgataatggcctgcttctecgeccgaaacgtttggtggcgggaccagtgacgaaggcett
gagcgagggcgtgcaagattccgaataccgcaagcgacaggccgatcatcgtegegetce
cagcgaaagcggtcctcgccgaaaatgacccagagcgctgecggcacctgtecctacgag
ttgcatgataaagaagacagtcataagtgcggcgacgatagtcatgccccgegeccacce
ggaaggagctgactgggttgaaggctctcaagggcatcggtcgagatccecggtgcectaa
tgagtgagctaacttacattaattgcgttgcgctcactgcccgctttccagtcgggaaa
cctgtcgtgccagctgcattaatgaatcggccaacgcgcggggagaggcggtttgegta
ttgggcgccagggtggtttttcttttcaccagtgagacgggcaacagctgattgcectt
caccgcctggcecctgagagagttgcagcaagcggtccacgctggtttgcecccagcaggce
gaaaatcctgtttgatggtggttaacggcgggatataacatgagctgtcttcggtatcg
tcgtatcccactaccgagatatccgcaccaacgcgcagececcggactecggtaatggegeg
cattgcgcccagcgccatctgatcgttggcaaccagcatcgcagtgggaacgatgccect
cattcagcatttgcatggtttgttgaaaaccggacatggcactccagtcgeccttccecgt
tccgctatcggctgaatttgattgcgagtgagatatttatgccagccagccagacgcag
acgcgccgagacagaacttaatgggcccgctaacagecgcgatttgctggtgacccaatg
cgaccagatgctccacgcccagtcgcgtaccgtecttcatgggagaaaataatactgttyg
atgggtgtctggtcagagacatcaagaaataacgccggaacattagtgcaggcagcecttc
cacagcaatggcatcctggtcatccagcggatagttaatgatcagceccactgacgegtt
gcgcgagaagattgtgcaccgccgcectttacaggcttcgacgeccgecttegttctaccate
gacaccaccacgctggcacccagttgatcggcgcgagatttaatcgeccgcgacaatttg
cgacggcgcgtgcagggccagactggaggtggcaacgccaatcagcaacgactgtttge
ccgccagttgttgtgccacgcggttgggaatgtaattcagectccgecatecgeecgettcece
actttttcccgcecgttttcgcagaaacgtggectggectggttcaccacgcgggaaacggt
ctgataagagacaccggcatactctgcgacatcgtataacgttactggtttcacattca
ccaccctgaattgactcectcttcecgggecgctatcatgeccataccgcgaaaggttttgege
cattcgatggtgtccgggatctcgacgctctcecttatgegactcctgcattaggaage
agcccagtagtaggttgaggccgttgagcaccgccgecgcaaggaatggtgcatgcaag
gagatggcgcccaacagtcccccggccacggggcectgccaccatacccacgccgaaaca
agcgctcatgagcccgaagtggcgagcccgatcttececccatcggtgatgteggcgatat
aggcgccagcaaccgcacctgtggcgceccggtgatgeccggccacgatgecgtceggecgtag
aggatcgagatctcgatcccgcgaaattaatacgactcactataggggaattgtgagcg
gataacaattoccctctagaaataattttgtttaactttaagaaggagatatacatatg
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Figure 81C
Nucleotide sequence of P. tremuloides pET24a

cgttgtagcgtgtccaccgaaaatgtgtctttctctgaaactgaaaccgaaacgcgtcg
ttctgcgaactacgaacctaacagctgggactatgattacctgctgtecctecgacacgg
acgagtccatcgaagtacacaaagacaaagcgaaaaagctggaagccgaagttegtcege
gagattaataacgaaaaagcagaatttctgaccctgctggaactgattgacaacgtcca
gcgcctgggcectgggttaccgtttcgagtectgatatccgtcgtgegetggatecgecttcg
tttcctececggeggcttecgatggegtaaccaagacttececctgcacggtacggcactgtcet
ttccgtctgectgecgtcaacacggttttgaggtttctcaggaagegttcagecggecttcaa
agaccaaaacggcaacttcctggagaacctgaaggaagatatcaaagctatcctgagec
tgtacgaggccagcttcctggctctggaaggcgaaaacatcctggacgaggcgaaggtt
ttcgcaatctctcatctgaaagaactgtctgaagaaaagatcggtaaagagctggcaga
acaggtgtcccatgcactggaactgccactgcatcgccgtactcagcgtctggaagecag
tatggtctatcgaggcctaccgtaaaaaggaggacgcgaaccaggttctgetggagetg
gcaattctggattacaacatgatccagtctgtataccagcgtgatctgcgtgaaacgtce
ccgttggtggcgtcgtgtgggtctggcgaccaaactgcactttgectcgtgaccgectga
ttgagagcttctactgggececgtgggtgtagcattcgaaccgcaatactecgactgecgt
aactccgtcgcaaaaatgttttectttecgtaaccattatcgacgatatctacgatgtata
cggcaccctggacgaactggagctgtttactgatgcagttgagcgttgggacgtaaacyg
ccatcaacgacctgccggattacatgaaactgtgectttctggctctgtataacactatt
aacgaaatcgcctacgacaacctgaaagataaaggtgagaacatcctgeccgtatctgac
caaagcctgggctgacctgtgcaacgctttcctgcaagaagccaagtggctgtacaaca
aatctactccgacctttgacgactacttcggcaacgcatggaaatcctcttctggecceg
ctgcaactgatcttecgcttacttecgetgtcgtgcagaacattaaaaaggaagagatcga
aaacctgcaaaaataccatgacatcatctctcgtcctteccatatcttecegtectgtgea
atgacctggctagcgcgtctgcggaaattgecgegtggtgaaaccgcaaatagegtttet
tgttacatgcgcactaaaggtatctccgaagaactggctaccgaaagcgtgatgaatcet
gatcgatgaaacctggaaaaagatgaacaaggaaaaactgggtggtagcctgttcgcga
aaccgttcgtggaaaccgcgatcaacctggcacgtcaatctcactgcacttatcataac
ggcgacgcgcatacctctececggatgagctgacccgcaaacgegttectgtetgtaatcac
tgaaccgattctgccgtttgaacgctaaggatccgaattcgagecteccgtcgacaagett
gcggccgcactcgagcaccaccaccaccaccactgagatccggctgctaacaaagecccg
aaaggaagctgagttggctgctgccaccgctgagcaataactagcataaccccttgggg
cctctaaacgggtcttgaggggttttttgctgaaaggaggaactatatccggat
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Figure 82
Amino acid sequence of P. trichocharpa IspS (SEQ 1D NO:160)

MRCSVSTENVSFTETETETRRSANYEPNSWDYDYLLSSDTDESIEVYKDKAKKLEAEVR
REINNEKAEFLTLLELIDNVQRLGLGYRFESDIRRALDRFVSSGGFDAVTKTSLHATAL
SFRLLRQHGFEVSQEAFSGFKDQNGNFLENLKEDIKAILSLYEASFLALEGENILDEAK
VFAISHLKELSEEKIGKDLAEQVNHALELPLHRRTQRLEAVLSTEAYRKKEDADQVLLE
LAILDYNMIQSVYQRDLRETSRWWRRVGLATKLHFARDRLIESFYWAVGVAFEPQYSDC
RNSVAKMFSFVTIIDDIYDVYGTLDELELFTNAVERWDVNAIDDLPDYMKLCFLALYNT
INETAYDNLKEKGENILPYLTKAWADLCNAFLQEAKWLYNKSTPTFDEYFGNAWKSSSG
PLQLVFAYFAVVQNIKKEEIENLQKYHDI ISRPSHIFRLCNDLASASAEIARGETANSV
SCYMRTKGISEELATESVMNLIDETWKKMNKEKLGGSLFAKPFVETAINLARQSHCTYH
NGDAHTSPDELTRKRVLSVITEPILPFER
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Figure 83A
Nucleotide sequence of P. trichocharpa pET24a (SEQ ID NO:161)

tggcgaatgggacgcgccctgtagcggcgcattaagcgcggegggtgtggtggttacge
gcagcgtgaccgctacacttgccagcgceccctagcgcccgcetectttegetttcetteect
tcctttctecgeccacgttcgecggcetttecccecgtcaagetctaaatcgggggecteecttt
agggttccgatttagtgctttacggcacctcgaccccaaaaaacttgattagggtgatg
gttcacgtagtgggccatcgccctgatagacggtttttegecctttgacgttggagtcce
acgttctttaatagtggactcttgttccaaactggaacaacactcaaccctatctcggt
ctattcttttgatttataagggattttgccgatttcggecctattggttaaaaaatgage
tgatttaacaaaaatttaacgcgaattttaacaaaatattaacgtttacaatttcaggt
ggcacttttcggggaaatgtgcgcggaaccectatttgtttatttttctaaatacatte
aaatatgtatccgctcatgaattaattcttagaaaaactcatcgagcatcaaatgaaac
tgcaatttattcatatcaggattatcaataccatatttttgaaaaagccgtttctgtaa
tgaaggagaaaactcaccgaggcagttccataggatggcaagatcctggtatcggtctg
cgattccgactcgtccaacatcaatacaacctattaatttccecctcgtcaaaaataagg
ttatcaagtgagaaatcaccatgagtgacgactgaatccggtgagaatggcaaaagttt
atgcatttctttccagacttgttcaacaggccagccattacgctcgtcatcaaaatcac
tcgcatcaaccaaaccgttattcattecgtgattgecgecctgagcgagacgaaatacgcga
tcgctgttaaaaggacaattacaaacaggaatcgaatgcaaccggcgcaggaacactge
cagcgcatcaacaatattttcacctgaatcaggatattcttctaatacctggaatgctyg
ttttcccggggatcgcagtggtgagtaaccatgcatcatcaggagtacggataaaatge
ttgatggtcggaagaggcataaattccgtcageccagtttagtctgaccatctcatctgt
aacatcattggcaacgctacctttgccatgtttcagaaacaactctggcgcatcgggct
tcccatacaatcgatagattgtcecgcacctgattgecccgacattatcgegagcecccattta
tacccatataaatcagcatccatgttggaatttaatcgcggcctagagcaagacgtttce
ccgttgaatatggctcataacaccccttgtattactgtttatgtaagcagacagtttta
ttgttcatgaccaaaatcccttaacgtgagttttcgttccactgagecgtcagacccecegt
agaaaagatcaaaggatcttcttgagatcctttttttectgecgegtaatctgetgettge
aaacaaaaaaaccaccgctaccagcggtggtttgtttgccggatcaagagctaccaact
ctttttccgaaggtaactggcttcagcagagcgcagataccaaatactgtceccttctagt
gtagccgtagttaggccaccacttcaagaactctgtagcaccgecctacatacctcgcetce
tgctaatcctgttaccagtggctgctgccagtggcgataagtcgtgtcttaccgggttg
gactcaagacgatagttaccggataaggcgcagcggtcgggctgaacggggggttegtg
cacacagcccagcttggagcgaacgacctacaccgaactgagatacctacagcgtgagce
tatgagaaagcgccacgcttcccgaagggagaaaggcggacaggtatceccggtaagecggce
agggtcggaacaggagagcgcacgagggagcttccagggggaaacgcctggtatcttta
tagtcctgtcgggtttcgccacctectgacttgagecgtecgatttttgtgatgectcecgtcag
gggggcggagcctatggaaaaacgccagcaacgeggcectttttacggttecctggecttt
tgctggeccttttgctcacatgttctttectgegttatccectgattectgtggataacceyg
tattaccgcctttgagtgagctgataccgctcecgeccgcageccgaacgaccgagcgecageg
agtcagtgagcgaggaagcggaagagcgcctgatgcggtattttcteccttacgcatctg
tgcggtatttcacaccgcatatatggtgcactctcagtacaatctgctctgatgecgea
tagttaagccagtatacactccgctatcgctacgtgactgggtcatggctgecgecccga
cacccgccaacacccgctgacgecgecctgacgggettgtectgectcceggecatecegetta

— e

cagacaagctygtgaccgtctococgggagetygcatgtgtcagaggtlttcaccgtcatcac
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Figure 83B
Nucleotide sequence of P. trichocharpa pET24a

cgaaacgcgcgaggcagctgcggtaaagctcatcagcgtggtecgtgaagecgattcacag
atgtctgcctgttcatccgecgtccagectecgttgagtttctccagaagegttaatgtectg
gcttctgataaagcgggccatgttaagggcggttttttcctgtttggtcactgatgect
ccgtgtaagggggatttctgttcatgggggtaatgataccgatgaaacgagagaggatg
ctcacgatacgggttactgatgatgaacatgcccggttactggaacgttgtgagggtaa
acaactggcggtatggatgcggcgggaccagagaaaaatcactcagggtcaatgeccagce
gcttcgttaatacagatgtaggtgttccacagggtagccagcagcatcctgecgatgecag
atccggaacataatggtgcagggcgctgacttcecgegtttccagactttacgaaacacyg
gaaaccgaagaccattcatgttgttgctcaggtcgcagacgttttgcagcagcagtegce
ttcacgttcgctecgecgtatecggtgattcattectgctaaccagtaaggcaaccccgecag
cctagccgggtcecctcaacgacaggagcacgatcatgcgcaccecgtggggecgccatgcec
ggcgataatggcctgcttctecgeccgaaacgtttggtggcgggaccagtgacgaaggcett
gagcgagggcgtgcaagattccgaataccgcaagcgacaggccgatcatcgtegegetce
cagcgaaagcggtcctcgeccgaaaatgacccagagcgctgecggcacctgtecctacgag
ttgcatgataaagaagacagtcataagtgcggcgacgatagtcatgccececgecgecccacce
ggaaggagctgactgggttgaaggctctcaagggcatcggtcgagatccecggtgectaa
tgagtgagctaacttacattaattgcgttgcgctcactgecccgctttccagtecgggaaa
cctgtcgtgccagctgcattaatgaatcggccaacgecgecggggagaggeggtttgegta
ttgggcgccagggtggtttttcttttcaccagtgagacgggcaacagctgattgeccctt
caccgcctggeccctgagagagttgcagcaagecggtccacgectggtttgecccagcaggce
gaaaatcctgtttgatggtggttaacggcgggatataacatgagctgtcttcggtatcg
tcgtatcccactaccgagatatccgcaccaacgcgcagcccggactcggtaatggegeg
cattgcgcccagcgccatctgatcgttggcaaccagcatcgcagtgggaacgatgceect
cattcagcatttgcatggtttgttgaaaaccggacatggcactccagtcgecttecegt
tccgctatcggectgaatttgattgecgagtgagatatttatgceccagccageccagacgecag
acgcgccgagacagaacttaatgggcccgctaacagecgecgatttgectggtgacccaatg
cgaccagatgctccacgcccagtcgegtacecgtcttcatgggagaaaataatactgttg
atgggtgtctggtcagagacatcaagaaataacgccggaacattagtgcaggcagecttc
cacagcaatggcatcctggtcatccagcggatagttaatgatcagcccactgacgegtt
gcgcgagaagattgtgcaccgcecgetttacaggcttcgacgecgettecgttectaccatce
gacaccaccacgctggcacccagttgatcggcgcgagatttaatcgeccgecgacaatttg
cgacggcgcgtgcagggccagactggaggtggcaacgccaatcagcaacgactgtttge
ccgccagttgttgtgccacgecggttgggaatgtaattcagectccgecatcgecgettece
actttttcececgecgttttegcagaaacgtggctggecctggttcaccacgcgggaaacggt
ctgataagagacaccggcatactctgcgacatcgtataacgttactggtttcacattca
ccaccctgaattgactctcttccgggcgctatcatgeccataccgecgaaaggttttgege
cattcgatggtgtccgggatctcgacgectctcecttatgecgactcctgcattaggaage
agcccagtagtaggttgaggccgttgagcaccgccgccgcaaggaatggtgcatgcaag
gagatggcgcccaacagtccceccggccacggggcctgecaccatacccacgccgaaaca
agcgctcatgagcccgaagtggcgagcccgatctteccccatecggtgatgtcggegatat
aggcgccagcaaccgcacctgtggegecggtgatgecggeccacgatgegtecggegtag
aggatcgagatctcgatccecgcgaaattaatacgactcactataggggaattgtgagceg
gataacaattcccctctagaaataattttgtttaactttaagaaggagatatacatatg
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Figure 83C
Nucleotide sequence of P. trichocharpa pET24a

catatgcgttgtagcgtgtccaccgaaaatgtgtctttcaccgaaactgaaaccgaaac
gcgtcgttctgcgaactacgaacctaacagctgggactatgattacctgetgtececteceg
acacggacgagtccatcgaagtatacaaagacaaagcgaaaaagctggaagccgaagtt
cgtcgcgagattaataacgaaaaagcagaatttctgaccctgectggaactgattgacaa
.cgtccagcgcctgggcectgggttaccgtttcgagtctgatatccgtegtgegetggatce
gcttcgtttcectccggecggettcgatgeggtaaccaagacttcecctgcacgcgacggcea
ctgtctttccgtctgectgecgtcaacacggttttgaggtttctcaggaagecgttcagegg
cttcaaagaccaaaacggcaacttcctggagaacctgaaggaagatatcaaagctatcc
tgagcctgtacgaggccagcttcecctggectctggaaggcgaaaacatcctggacgaggcyg
aaggttttcgcaatctctcatctgaaagaactgtctgaagaaaagatcggtaaagatct
ggcagaacaggtgaaccatgcactggaactgccactgcatcgeccgtactcagegtcectgg
aagcagtactgtctatcgaggcctaccgtaaaaaggaggacgcggatcaggttctgetg
gagctggcaattctggattacaacatgatccagtctgtataccagecgtgatctgecgtga
aacgtcccgttggtggcgtcecgtgtgggtctggcgaccaaactgcactttgectcgtgacce
gcctgattgagagcttctactgggccgtgggtgtagcattcgaaccgcaatactccgac
tgccgtaactccgtcgcaaaaatgttttctttcgtaaccattatcgacgatatctacga
tgtatacggcaccctggacgaactggagctgtttactaacgcagttgagcgttgggacyg
taaacgccatcgacgatctgccggattacatgaaactgtgctttectggctctgtataac
actattaacgaaatcgcctacgacaacctgaaagaaaaaggtgagaacatcctgeccgta
tctgaccaaagcctgggctgacctgtgcaacgctttcctgcaagaageccaagtggetgt
acaacaaatctactccgacctttgacgaatacttcggcaacgcatggaaatcctecttcet
ggcccgctgcaactggtgttegecttacttegetgtegtgcagaacattaaaaaggaaga

- gatcgaaaacctgcaaaaataccatgacatcatctctcgtccttecccatatectteegtce
tgtgcaatgacctggctagcgcgtctgcggaaattgecgecgtggtgaaaccgcaaatagce
gtttcttgttacatgcgcactaaaggtatctccgaagaactggctaccgaaagegtgat
gaatctgatcgatgaaacctggaaaaagatgaacaaggaaaaactgggtggtagcctgt
tcgcgaaaccgttcgtggaaaccgcgatcaacctggcacgtcaatctcactgecacttat
cataacggcgacgcgcatacctctccggatgagctgacccgcaaacgegttetgtetgt
aatcactgaaccgattctgccgtttgaacgctaaggatccgaattcgagctccgtcgac
aagcttgcggccgcactcgagcaccaccaccaccaccactgagatccggctgctaacaa
agcccgaaaggaagctgagttggctgectgccaccgectgagcaataactagcataacccce
ttggggcctctaaacgggtcttgaggggttttttgectgaaaggaggaactatatcecgga
t
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Figure 84
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Figure 84C
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Figure 85
Amino acid sequence of IspS variant P. albaTRC-pET200 (SEQ ID NO:162)

MRGSHHHHHHGMASMTGGQQOMGRDLYDDDDKDHPFTMRRSANYEPNSWDYDYLLSSDTD
ESIEVYKDKAKKLEAEVRREINNEKAEFLTLLELIDNVQRLGLGYRFESDIRGALDRFV
SSGGFDAVTKTSLHGTALSFRLLRQHGFEVSQEAFSGFKDONGNFLENLKEDIKAILSL
YEASFLALEGENILDEAKVFAISHLKELSEEKIGKELAEQVNHALELPLHRRTQRLEAV
WSIEAYRKKEDANQVLLELAILDYNMIQSVYQRDLRETSRWWRRVGLATKLHFARDRLI
ESFYWAVGVAFEPQYSDCRNSVAKMFSFVTIIDDIYDVYGTLDELELFTDAVERWDVNA
INDLPDYMKLCFLALYNTINEIAYDNLKDKGENILPYLTKAWADLCNAFLQEAKWLYNK
STPTFDDYFGNAWKSSSGPLQLVFAYFAVVQONIKKEEIENLQKYHDTISRPSHIFRLCN
DLASASAEIARGETANSVSCYMRTKGISEELATESVMNLIDETWKKMNKEKLGGSLFAK
PFVETAINLARQSHCTYHNGDAHTSPDELTRKRVLSVITEPILPFER
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Figure 86A
Nucleotide Sequence of pDu30 (SEQ ID NO:163)

aagggcgagctcaacgatccggctgctaacaaagcccgaaaggaagctgagttggetge
tgccaccgctgagcaataactagcataaccccttggggcctctaaacgggtcttgagga
gttttttgctgaaaggaggaactatatccggatatcccgcaagaggcccggcagtaceyg
gcataaccaagcctatgcctacagcatccagggtgacggtgccgaggatgacgatgagce
gcattgttagatttcatacacggtgcctgactgcgttagcaatttaactgtgataaact
accgcattaaagcttatcgatgataagctgtcaaacatgagaattaattcttgaagacg
aaagggcctcgtgatacgcctatttttataggttaatgtcatgataataatggtttctt
agacgtcaggtggcacttttcggggaaatgtgcgcggaacccctatttgtttattttte
taaatacattcaaatatgtatccgctcatgagacaataaccctgataaatgcttcaata
atattgaaaaaggaagagtatgattgaacaagatggattgcacgcaggttctcecggecg
cttgggtggagaggctattcggctatgactgggcacaactgacaatcggctgctctgat
gccgececgtgttcececggetgtcagecgcaggggecgeceggttetttttgtcaagaccgacct
gtccggtgccctgaatgaactgcaggacgaggcagcgcggctatecgtggectggeccacga
cgggcgttccttgecgcagetgtgctcgacgttgtcactgaagecgggaagggactggetg
ctattgggcgaagtgccggggcaggatctcctgtcatctcaccttgctectgeccgagaa
agtatccatcatggctgatgcaatgcggcggctgcatacgcttgatccggctacctgee
cattcgaccaccaagcgaaacatcgcatcgagcgggcacgtactcggatggaagccggt
cttgtcgatcaggatgatctggacgaagagcat caggggctcgcgccagccgaactgtt
cgccaggctcaaggcgcgcatgcccgacggcgaggatctcgtcgtgacacatggcgatg
cctgcttgeccgaatatcatggtggaaaatggccgcttttectggattcatecgactgtgge
cggctgggtgtggcggaccgctatcaggacatagcgttggctacccgtgatattgetga
agagcttggcggcgaatgggctgaccgcecttcecctegtgetttacggtatcgecgetceeg
attcgcagcgcatcgccttctatcgecttcttgacgagttcttctgagecgggactctgg
ggttcgaaatgaccgaccaagcgacgcctaactgtcagaccaagtttactcatatatac
tttagattgatttaaaacttcatttttaatttaaaaggatctaggtgaagatccttttt
gataatctcatgaccaaaatcccttaacgtgagttttcecgttccactgagcgtcagacce
cgtagaaaagatcaaaggatcttcttgagatcctttttttctgecgecgtaatctgectgcet
tgcaaacaaaaaaaccaccgctaccagcggtggtttgtttgccggatcaagagctacca
actctttttccgaaggtaactggcttcagcagagcgcagataccaaatactgtecttcet
agtgtagccgtagttaggccaccacttcaagaactctgtagcaccgecctacataccteg
ctctgctaatcctgttaccagtggctgctgccagtggecgataagtcgtgtcttaccggg
ttggactcaagacgatagttaccggataaggcgcagcggtcgggctgaacggggggttce
gtgcacacagcccagcttggagcgaacgacctacaccgaactgagatacctacagegtg
agctatgagaaagcgccacgcttcccgaagggagaaaggcggacaggtatccggtaagce
ggcagggtcggaacaggagagcgcacgagggagcttccagggggaaacgcctggtatct
ttatagtcctgtcgggtttcgccacctctgacttgagecgtcgatttttgtgatgctegt
caggggggcggagcctatggaaaaacgccagcaacgcggcecctttttacggttectggcece
ttttgctggccttttgctcacatgttctttcctgecgttatccecctgattectgtggataa
ccgtattaccgcecctttgagtgagctgataccgctecgecgcagccgaacgaccgagcgcea
gcgagtcagtgagcgaggaagcggaagagcgcctgatgeggtattttcteccttacgeat
ctgtgcggtatttcacaccgcaatggtgcactctcagtacaatctgectctgatgeegea
tagttaagccagtatacactccgctatcgctacgtgactgggtcatggctgcgececga
cacccgccaacacccgctgacgecgecctgacgggecttgtctgectececggecatcegetta
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Figure 86B
Nucleotide Sequence of pDu30

cagacaagctgtgaccgtctccgggagectgcatgtgtcagaggttttcaccgtcatcac
cgaaacgcgcgaggcagctgcggtaaagctcatcagegtggtcgtgaagegattcacag
atgtctgcctgttcatccgegtccagectecgttgagtttctccagaagegttaatgtetyg
gcttctgataaagcgggccatgttaagggeggtttttteectgtttggtcactgatgect
ccgtgtaagggggatttctgttcatgggggtaatgataccgatgaaacgagagaggatg
ctcacgatacgggttactgatgatgaacatgcccggttactggaacgttgtgagggtaa
acaactggcggtatggatgcggcgggaccagagaaaaatcactcagggtcaatgccage
gcttcgttaatacagatgtaggtgttccacagggtagccagcagcatcctgegatgecag
atccggaacataatggtgcagggcgctgactteccgegtttccagactttacgaaacacg
gaaaccgaagaccattcatgttgttgctcaggtcgcagacgttttgcagcagcagtege
ttcacgttcgctcgecgtatcggtgattcattctgctaaccagtaaggcaacceecgcecag
cctagccgggtectcaacgacaggagcacgatcatgecgcacccgtggccaggacccaac
gctgcccgagatgecgecgegtgeggctgetggagatggcggacgcgatggatatgttcet
gccaagggttggtttgcgcattcacagttctccgcaagaattgattggcteccaattett
ggagtggtgaatccgttagcgaggtgccgecggcttceccattcaggtcgaggtggececgg
ctccatgcaccgcgacgcaacgcggggaggcagacaaggtatagggcggcgectacaat
ccatgccaacccgttccatgtgctcgeccgaggecggcataaatcgececgtgacgatcageg
gtccaatgatcgaagttaggctggtaagageccgcgagegatccttgaagetgtecctga
tggtcgtcatctacctgecctggacagcatggecctgcaacgecgggcatccecgatgeecgece
ggaagcgagaagaatcataatggggaaggccatccagecctcgegtecgecgaacgeccagcea
agacgtagcccagcgegteggecgecatgecggcgataatggectgettectegecgaaa
cgtttggtggcgggaccagtgacgaaggcttgagecgagggcgtgcaagattccgaatac
cgcaagcgacaggccgatcatcecgtegegeteccagecgaaageggtcctegecgaaaatga
cccagagcgctgccggcacctgtcectacgagttgcatgataaagaagacagtcataagt
gcggcgacgatagtcatgccccgecgeccaccggaaggagctgactgggttgaaggcetcet
caagggcatcggtcgagatcccggtgcecctaatgagtgagctaacttacattaattgegt
tgcgctcactgceccgcetttccagtecgggaaacctgtecgtgeccagetgecattaatgaatce
ggccaacgcgcggggagaggcggtttgegtattgggegecagggtggtttttettttca
ccagtgagacgggcaacagctgattgcccttcaccgectggecctgagagagttgecage
aagcggtccacgctggtttgccccagcaggcgaaaatcctgtttgatggtggttaacgg
cgggatataacatgagctgtcttcggtatcgtcgtatcccactaccgagatatccgecac
caacgcgcagcccggactecggtaatggecgegecattgegeccagegccatctgategttg
gcaaccagcatcgcagtgggaacgatgccctcattcagcatttgecatggtttgttgaaa
accggacatggcactccagtcgecttcecegttecgetateggctgaatttgattgegag
tgagatatttatgccagccagccagacgcagacgcgecgagacagaacttaatgggcecce
gctaacagcgcgatttgctggtgacccaatgcgaccagatgctccacgcccagtegegt
accgtcttcatgggagaaaataatactgttgatgggtgtctggtcagagacatcaagaa
ataacgccggaacattagtgcaggcagcttccacagcaatggcatcctggtcatccage
ggatagttaatgatcagcccactgacgcgttgcgcgagaagattgtgcacecgeegettt
acaggcttcgacgccgcttcgttctaccatcgacaccaccacgctggcacccagttgat
cggcgcgagatttaatcgecgegacaatttgecgacggecgegtgcagggccagactggag
gtggcaacgccaatcagcaacgactgtttgccecgeccagttgttgtgccacgeggttggg
aatgtaattcagctcecgccatcgecgettecactttttececgegttticgcagaaacgt
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Figure 86C
Nucleotide Sequence of pDu30

ggctggcctggttcaccacgcgggaaacggtctgataagagacaccggcatactctgeg
acatcgtataacgttactggtttcacattcaccaccctgaattgactctctteccgggeg
ctatcatgccataccgcgaaaggttttgcgccattcgatggtgtccgggatctecgacge
tctcccttatgcgactcctgcattaggaagcagcccagtagtaggttgaggcecgttgag
caccgccgccgcaaggaatggtgcatgcaaggagatggcgcccaacagtccecccggeca
cggggcctgccaccatacccacgccgaaacaagcgctcatgagcccgaagtggcgagece
cgatcttccccatcggtgatgtcggecgatataggcgccagcaaccgcacctgtggegec
ggtgatgccggccacgatgcgtccggcgtagaggatcgagatctcgatcccgcgaaatt
aatacgactcactataggggaattgtgagcggataacaattcccctctagaaataattt
tgtttaactttaagaaggagatatacatatgcggggttctcatcatcatcatcatcatg
gtatggctagcatgactggtggacagcaaatgggtcgggatctgtacgacgatgacgat
aaggatcatcccttcaccatgcgtcgttctgcgaactacgaacctaacagctgggacta
tgattacctgctgtcctccgacacggacgagtccatcgaagtatacaaagacaaagcga
aaaagctggaagccgaagttcgtcgcgagattaataacgaaaaagcagaatttctgacc
ctgctggaactgattgacaacgtccagcgcctgggectgggttaccgtttcgagtctga
tatccgtggtgcgectggatcgettegtttectecggeggettcgatgecggtaaccaaga
cttcecctgcacggtacggcactgtcttteccgtectgectgegtcaacacggttttgaggtt
tctcaggaagcgttcagcggcttcaaagaccaaaacggcaacttcctggagaacctgaa
ggaagatatcaaagctatcctgagecctgtacgaggccagcttecctggctctggaaggeg
aaaacatcctggacgaggcgaaggttttcgcaatctctcatctgaaagaactgtctgaa
gaaaagatcggtaaagagctggcagaacaggtgaaccatgcactggaactgccactgca
tcgccgtactcagcgtctggaagcagtatggtctatcgaggecctaccgtaaaaaggagg
acgcgaatcaggttctgctggagctggcaattctggattacaacatgatccagtctgta
taccagcgtgatctgcgtgaaacgtccecgttggtggecgtegtgtgggtctggecgaccaa
actgcactttgctcgtgaccgcctgattgagagcttctactgggeccgtgggtgtagecat
tcgaaccgcaatactccgactgcecgtaactccgtcgcaaaaatgttttectttegtaacce
attatcgacgatatctacgatgtatacggcaccctggacgaactggagctgtttactga
tgcagttgagcgttgggacgtaaacgccatcaacgacctgccggattacatgaaactgt
gctttctggctctgtataacactattaacgaaatcgcctacgacaacctgaaagataaa
ggtgagaacatcctgccgtatctgaccaaagcctgggctgacctgtgcaacgectttect
gcaagaagccaagtggctgtacaacaaatctactccgacctttgacgactacttcggca
acgcatggaaatcctcttctggccecgectgcaactggtgttcgettacttcgectgtegtg
cagaacattaaaaaggaagagatcgaaaacctgcaaaaataccatgacaccatctctcecg
tccttecccatatctteccgtctgtgcaatgacctggctagecgegtctgeggaaattgege
gtggtgaaaccgcaaatagcgtttcttgttacatgcgcactaaaggtatctccgaagaa
ctggctaccgaaagcgtgatgaatctgatcgatgaaacctggaaaaagatgaacaagga
aaaactgggtggtagcctgttcgcgaaaccgttecgtggaaaccgcgatcaacctggcac
gtcaatctcactgcacttatcataacggcgacgcgcatacctctccggatgagctgacc
cgcaaacgdcgttctgtctgtaatcactgaaccgattctgecgtttgaacgctaa
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Figure 87
Amino acid sequence of IspS variant P.rremTRC-pET200 (SEQ ID NO:164)

MRGSHHHHHHGMASMTGGQQOMGRDLYDDDDKDHPFTMRRSANYEPNSWDYDYLLSSDTD
ESIEVHKDKAKKLEAEVRREINNEKAEFLTLLELIDNVQRLGLGYRFESDIRRALDRFV
SSGGFDGVTKTSLHGTALSFRLLRQHGFEVSQEAFSGFKDONGNFLENLKEDIKAILSL
YEASFLALEGENILDEAKVFAISHLKELSEEKIGKELAEQVSHALELPLHRRTQRLEAV
WSIEAYRKKEDANQVLLELAILDYNMIQSVYQRDLRETSRWWRRVGLATKLHFARDRLI
ESFYWAVGVAFEPQYSDCRNSVAKMFSFVTIIDDIYDVYGTLDELELFTDAVERWDVNA
INDLPDYMKLCFLALYNTINEIAYDNLKDKGENILPYLTKAWADLCNAFLQEAKWLYNK
STPTFDDYFGNAWKSSSGPLQLIFAYFAVVQONIKKEEIENLQKYHDIISRPSHIFRLCN
DLASASAEIARGETANSVSCYMRTKGISEELATESVMNLIDETWKKMNKEKLGGSLFAK
PFVETAINLARQSHCTYHNGDAHTSPDELTRKRVLSVITEPILPFER
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Figure 88A
Nucleotide sequence of pDu31 (SEQ ID NO:165)

cgtcgttctgcgaactacgaacctaacagctgggactatgattacctgctgtcctecga
' cacggacgagtccatcgaagtacacaaagacaaagcgaaaaagctggaagccgaagttc
gtcgcgagattaataacgaaaaagcagaatttctgaccctgctggaactgattgacaac
gtccagcgecctgggecctgggttaccgtttcgagtctgatatccgtegtgegetggateg
cttcgttteccteccggecggecttecgatggecgtaaccaagactteccctgcacggtacggeac
tgtctttececgtectgetgecgtcaacacggttttgaggtttectcaggaagecgttcagegge
ttcaaagaccaaaacggcaacttcctggagaacctgaaggaagatatcaaagctatcct
gagcctgtacgaggccagcttcctggctctggaaggcgaaaacatcctggacgaggcga
aggttttcgcaatctctcatctgaaagaactgtctgaagaaaagatcggtaaagagctg
gcagaacaggtgtcccatgcactggaactgccactgcatcgeccgtactcagegtctgga
agcagtatggtctatcgaggcctaccgtaaaaaggaggacgcgaaccaggttctgetgg
agctggcaattctggattacaacatgatccagtctgtataccagecgtgatctgecgtgaa
acgtcccgttggtggcgtcecgtgtgggtctggcgaccaaactgcactttgectegtgaceg
cctgattgagagcttctactgggccgtgggtgtagecattcgaaccgcaatactceccgact
gccgtaactccgtcgcaaaaatgttttetttecgtaaccattatcgacgatatctacgat
gtatacggcaccctggacgaactggagctgtttactgatgcagttgagecgttgggacgt
aaacgccatcaacgacctgccggattacatgaaactgtgetttectggctctgtataaca
ctattaacgaaatcgcctacgacaacctgaaagataaaggtgagaacatcctgecgtat
ctgaccaaagcctgggctgacctgtgcaacgctttecctgcaagaagccaagtggctgta
caacaaatctactccgacctttgacgactacttcggcaacgcatggaaatcctecttctg
gcccgctgcaactgatcttegettacttegetgtecgtgcagaacattaaaaaggaagag
atcgaaaacctgcaaaaataccatgacatcatctctcgtecttecccatatctteegtcet
gtgcaatgacctggctagcgcgtctgecggaaattgecgecgtggtgaaaccgcaaatagceg
tttcttgttacatgcgcactaaaggtatctccgaagaactggctaccgaaagegtgatyg
aatctgatcgatgaaacctggaaaaagatgaacaaggaaaaactgggtggtagecctgtt
cgcgaaaccgttcgtggaaaccgcgatcaacctggcacgtcaatctcactgcacttatce
ataacggcgacgcgcatacctctccggatgagctgacccgcaaacgegttctgtetgta
atcactgaaccgattctgcecgtttgaacgctaaaagggcgagctcaacgatccggetge
taacaaagcccgaaaggaagctgagttggctgctgccaccgectgagcaataactagecat
aaccccttggggectctaaacgggtcttgaggagttttttgectgaaaggaggaactata
tcecggatatceccgecaagaggececggcagtaccggcataaccaagectatgectacagceca
tccagggtgacggtgccgaggatgacgatgagcgcattgttagatttcatacacggtge
ctgactgcgttagcaatttaactgtgataaactaccgcattaaagcttatcgatgataa
gctgtcaaacatgagaattaattcttgaagacgaaagggcctcgtgatacgcctatttt
tataggttaatgtcatgataataatggtttcttagacgtcaggtggcacttttcgggga
aatgtgcgcggaacccctatttgtttatttttctaaatacattcaaatatgtatccgcet
catgagacaataaccctgataaatgcttcaataatattgaaaaaggaagagtatgattg
aacaagatggattgcacgcaggttctccggecegettgggtggagaggctattcggctat
gactgggcacaactgacaatcggctgctctgatgcecgeegtgt tccggetgtcagegcea
ggggcgceccggttctttttgtcaagaccgacctgteccggtgeccctgaatgaactgcagg
acgaggcagcgcggctatcgtggctggeccacgacgggcgtteccttgegcagetgtgetc
gacgttgtcactgaagcgggaagggactggctgctattgggcgaagtgeccggggcagga
tctecctgtcatctcaccttgcectecctgecgagaaagtatccatcatggectgatgcaatge
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Figure 88B
Nucleotide sequence of pDu31

ggcggctgcatacgcttgatccggctacctgeccattcgaccaccaagcgaaacatcge
atcgagcgggcacgtactcggatggaagceccggtcttgtcgatcaggatgatctggacga
agagcatcaggggctcgcgccagccgaactgttecgeccaggctcaaggecgegcatgecceg
acggcgaggatctcgtcgtgacacatggcgatgectgcttgecgaatatcatggtggaa
aatggccgcttttctggattcatcgactgtggccggctgggtgtggcggaccgectatcea
ggacatagcgttggctacccgtgatattgctgaagagcttggecggcgaatgggctgacce
gcttcctcgtgctttacggtatcgcecgectececcgattcgcagecgecatecgecttetatege
cttcttgacgagttcttctgagcgggactctggggttcgaaatgaccgaccaagcgacyg
cctaactgtcagaccaagtttactcatatatactttagattgatttaaaacttcatttt
taatttaaaaggatctaggtgaagatcctttttgataatctcatgaccaaaatccctta
acgtgagttttcgttccactgagcgtcagaccccgtagaaaagatcaaaggatcttett
gagatcctttttttctgecgecgtaatctgctgettgcaaacaaaaaaaccaccgcectacca
gcggtggtttgtttgccggatcaagagctaccaactctttttccgaaggtaactggett
cagcagagcgcagataccaaatactgtccttctagtgtageccgtagttaggccaccact
tcaagaactctgtagcaccgcctacatacctecgctctgctaatecctgttaccagtggcet
gctgccagtggcgataagtcgtgtcttaccgggttggactcaagacgatagttaccgga
taaggcgcagcggtcgggctgaacggggggttcgtgcacacagcccagettggagcgaa
cgacctacaccgaactgagatacctacagcgtgagctatgagaaagcgccacgcttecc
gaagggagaaaggcggacaggtatccggtaagcggcagggtcggaacaggagagcgcac
gagggagcttccagggggaaacgcctggtatectttatagtecctgtecgggtttcgecacce
tctgacttgagcgtcgatttttgtgatgctcgtcaggggggcggagcctatggaaaaac
gccagcaacgcggcctttttacggttectggecttttgectggecttttgectcacatgtt
ctttcctgcgttatcecctgattectgtggataaccgtattaccgectttgagtgagetg
ataccgctcgccgcagccgaacdaccgagcgcagcgagtcagtgagecgaggaagcggaa
gagcgcctgatgcggtattttctceccttacgcatctgtgecggtatttcacaccgcaatgg
tgcactctcagtacaatctgctctgatgccgcatagttaagccagtatacactceccgceta
tcgctacgtgactgggtcatggctgcgccccgacacccgccaacaccecgectgacgcgec
ctgacgggcttgtctgctcececggcatcegecttacagacaagectgtgaccgtctceccggga
gctgcatgtgtcagaggttttcaccgtcatcaccgaaacgcgecgaggcagetgeggtaa
agctcatcagcgtggtcgtgaagcgattcacagatgtctgectgttcatcecgegtecag
ctcgttgagtttctccagaagecgttaatgtctggettctgataaagecgggeccatgttaa
gggcggttttttectgtttggtcactgatgectcecgtgtaagggggatttctgttecatg
ggggtaatgataccgatgaaacgagagaggatgctcacgatacgggttactgatgatga
acatgcccggttactggaacgttgtgagggtaaacaactggcggtatggatgcggeggg
accagagaaaaatcactcagggtcaatgccagcgcttcgttaatacagatgtaggtgtt
ccacagggtagccagcagcatcctgcgatgcagatccggaacataatggtgcagggecge
tgacttccgcgtttccagactttacgaaacacggaaaccgaagaccattcatgttgttg
ctcaggtcgcagacgttttgcagcagcagtcgcttcacgttcgetcgegtatcggtgat
tcattctgctaaccagtaaggcaaccccgccagcctagececgggtcecctcaacgacaggag
cacgatcatgcgcacccgtggccaggacccaacgctgececcgagatgegeecgegtgegge
tgctggagatggcggacgcgatggatatgttctgeccaagggttggtttgegecattcaca
gttctccgcaagaattgattggctccaattecttggagtggtgaatccgttagegaggtg
ccgcecggcettceccattcaggtcgaggtggcccggcteccatgecaccgcgacgcaacgeggg
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Figure 88C
Nucleotide sequence of pDu31

gaggcagacaaggtatagggcggcgcctacaatccatgccaaccecgttceccatgtgetcg
ccgaggcggcataaatcgccgtgacgatcagcggtccaatgatcgaagttaggctggta
agagccgcgagcgatccttgaagctgtccecctgatggtcgtcatctacctgectggacag
catggcctgcaacgcgggcatcccgatgccgeccggaagcgagaagaatcataatgggga
aggccatccagcctcgcgtcgcgaacgccagcaagacgtagecccagegcgtcecggecgcec
atgccggcgataatggcectgcttctcgeccgaaacgtttggtggegggaccagtgacgaa
ggcttgagcgagggcgtgcaagattccgaataccgcaagcgacaggccgatcatecgtcg
cgctccagcgaaagcggtcctcgeccgaaaatgacccagagcgctgeccggcacctgtect
acgagttgcatgataaagaagacagtcataagtgcggcgacgatagtcatgcccecgegce
ccaccggaaggagctgactgggttgaaggctctcaagggcatcggtcgagatcececggtg
cctaatgagtgagctaacttacattaattgcgttgcgctcactgecccgctttecagteg
ggaaacctgtcgtgccagctgcattaatgaatcggccaacgcgecggggagaggeggttt
gcgtattgggcgccagggtggtttttcttttcaccagtgagacgggcaacagctgattg
cccttcaccgectggceccectgagagagttgcagcaageggtccacgetggtttgeccecag
caggcgaaaatcctgtttgatggtggttaacggcgggatataacatgagctgtcttcegg
tatcgtcgtatcccactaccgagatatccgcaccaacgcgcagecccggacteggtaatg
gcgcgcattgcgcccagcgceccatctgatcgttggcaaccagcatcgecagtgggaacgat
gccctcattcagcatttgcatggtttgttgaaaaccggacatggcactccagtecgectt
cccgttcecgectatcggctgaatttgattgecgagtgagatatttatgccagccageccaga
cgcagacgcgccgagacagaacttaatgggcccgctaacagcgcgatttgectggtgacc
caatgcgaccagatgctccacgcccagtcgecgtaccgtcttcatgggagaaaataatac
tgttgatgggtgtctggtcagagacatcaagaaataacgccggaacattagtgcaggca
gcttccacagcaatggcatcctggtcatccagecggatagttaatgatcagcccactgac
gcgttgcgecgagaagattgtgcaccgecgectttacaggecttcgacgeegettegttcta
ccatcgacaccaccacgctggcacccagttgatcggcgcgagatttaatcgeccgegaca
atttgcgacggcgcgtgcagggccagactggaggtggcaacgccaatcagcaacgactg
tttgccecgecagttgttgtgccacgeggttgggaatgtaattcagctcececgecategeeg
cttccactttttcececgegttttcgcagaaacgtggctggectggttcaccacgecgggaa
acggtctgataagagacaccggcatactctgcgacatcgtataacgttactggtttcac
attcaccaccctgaattgactctcttcecgggegctatcatgccataccgcgaaaggttt
tgcgccattcgatggtgtceccgggatctcgacgectecteccttatgecgactectgecattag
gaagcagcccagtagtaggttgaggccgttgagcaccgeccgeccgcaaggaatggtgceat
gcaaggagatggcgcccaacagtccceccggeccacggggectgeccaccataccecacgecg
aaacaagcgctcatgagcccgaagtggcgagcccgatcttecccatecggtgatgtcgge
gatataggcgccagcaaccgcacctgtggcecgeccggtgatgeccggccacgatgegtcegg
cgtagaggatcgagatctcgatcccgecgaaattaatacgactcactataggggaattgt
gagcggataacaattcccctctagaaataattttgtttaactttaagaaggagatatac
atatgcggggttctcatcatcatcatcatcatggtatggctagcatgactggtggacag
caaatgggtcgggatctgtacgacgatgacgataaggatcatccecttcaccatg
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Figure 89
Amino acid sequence of IspS variant P.trichTRC-pET200 (SEQ ID NO:166)

MRGSHHHHHHGMASMTGGQQMGRDLYDDDDKDHPFTMRRSANYEPNSWDYDYLLSSDTD
ESIEVYKDKAKKLEAEVRREINNEKAEFLTLLELIDNVQRLGLGYRFESDIRRALDRFV
SSGGFDAVTKTSLHATALSFRLLRQHGFEVSQEAFSGFKDQNGNFLENLKEDIKAILSL
YEASFLALEGENILDEAKVFAISHLKELSEEKIGKDLAEQVNHALELPLHRRTQRLEAV
LSIEAYRKKEDADQVLLELAILDYNMIQSVYQRDLRETSRWWRRVGLATKLHFARDRLI
ESFYWAVGVAFEPQYSDCRNSVAKMFSFVTIIDDIYDVYGTLDELELFTNAVERWDVNA
IDDLPDYMKLCFLALYNTINEIAYDNLKEKGENILPYLTKAWADLCNAFLQEAKWLYNK
STPTFDEYFGNAWKSSSGPLQLVFAYFAVVQONIKKEEIENLQKYHDIISRPSHIFRLCN
DLASASAEIARGETANSVSCYMRTKGISEELATESVMNLIDETWKKMNKEKLGGSLFAK
PFVETAINLARQSHCTYHNGDAHTSPDELTRKRVLSVITEPILPFER
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Figure 90A
Nucleotide Sequence of pDu32 (SEQ ID NO:167)

cgtcgttctgcgaactacgaacctaacagctgggactatgattacctgectgtcecctecga
cacggacgagtccatcgaagtatacaaagacaaagcgaaaaagctggaagccgaagttce
gtcgcgagattaataacgaaaaagcagaatttctgaccctgctggaactgattgacaac
gtccagcgcctgggcctgggttaccgtttcgagtctgatatcecgtecgtgegetggateg
cttcgtttcctccggcggcttcgatgeggtaaccaagacttccctgcacgcgacggcac
tgtctttccgtctgctgecgtcaacacggttttgaggtttctcaggaagegttcagegge
ttcaaagaccaaaacggcaacttcctggagaacctgaaggaagatatcaaagctatcct
gagcctgtacgaggccagcttcecctggctctggaaggcgaaaacatcctggacgaggcga
aggttttcgcaatctctcatctgaaagaactgtctgaagaaaagatcggtaaagatctg
gcagaacaggtgaaccatgcactggaactgccactgcatcgccgtactcagegtcectgga
agcagtactgtctatcgaggcctaccgtaaaaaggaggacgcggatcaggttctgctgg
agctggcaattctggattacaacatgatccagtctgtataccagcgtgatctgcgtgaa
acgtcccgttggtggcgtecgtgtgggtctggcgaccaaactgcactttgctecgtgaceg
cctgattgagagcttctactgggccgtgggtgtagcattcgaaccgcaatactccgact
gccgtaactccgtcgcaaaaatgttttctttecgtaaccattatcgacgatatctacgat
gtatacggcaccctggacgaactggagctgtttactaacgcagttgagcecgttgggacgt
aaacgccatcgacgatctgccggattacatgaaactgtgctttctggctctgtataaca
ctattaacgaaatcgcctacgacaacctgaaagaaaaaggtgagaacatcctgeccgtat
ctgaccaaagcctgggctgacctgtgcaacgctttcctgcaagaagccaagtggctgta
caacaaatctactccgacctttgacgaatacttcggcaacgcatggaaatcctecttetg
gccecgctgcaactggtgttegecttacttcgetgtcgtgcagaacattaaaaaggaagag
atcgaaaacctgcaaaaataccatgacatcatctctcgtccttcccatatcttceccgtct
gtgcaatgacctggctagcgcgtctgcggaaattgcgecgtggtgaaaccgcaaatageg
tttcttgttacatgcgcactaaaggtatctccgaagaactggctaccgaaagegtgatg
aatctgatcgatgaaacctggaaaaagatgaacaaggaaaaactgggtggtagcctgtt
cgcgaaaccgttcgtggaaaccgcgatcaacctggcacgtcaatctcactgecacttate
ataacggcgacgcgcatacctctccggatgagctgacccgcaaacgcgttctgtectgta
atcactgaaccgattctgccgtttgaacgctaaaagggcgagctcaacgatccggetge
taacaaagcccgaaaggaagctgagttggctgctgccaccgctgagcaataactagcat
aaccccttggggcctctaaacgggtcttgaggagttttttgectgaaaggaggaactata
tccggatatcccgcaagaggcccggcagtaccggcataaccaagcectatgecctacagcea
tccagggtgacggtgccgaggatgacgatgagcgcattgttagatttcatacacggtge
ctgactgcgttagcaatttaactgtgataaactaccgcattaaagcttatcgatgataa
gctgtcaaacatgagaattaattcttgaagacgaaagggcctcgtgatacgcctatttt
tataggttaatgtcatgataataatggtttcttagacgtcaggtggcacttttcgggga
aatgtgcgcggaacccctatttgtttatttttctaaatacattcaaatatgtatccgcet
catgagacaataaccctgataaatgcttcaataatattgaaaaaggaagagtatgattg
aacaagatggattgcacgcaggttctccggccgecttgggtggagaggctattcggctat
gactgggcacaactgacaatcggctgctctgatgccgecgtgttccggectgtcagegea
ggggcgcccggttctttttgtcaagaccgacctgtccggtgeccctgaatgaactgcagg
acgaggcagcgcggctatcgtggctggccacgacgggcgtteccttgegecagetgtgcetce
gacgttgtcactgaagcgggaagggactggctgctattgggcgaagtgeccggggcagga
tctcctgtcatctcaccttgctecctgeccgagaaagtatccatcatggctgatgcaatge
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Figure 90B
Nucleotide Sequence of pDu32

ggcggctgcatacgcttgatccggctacctgecccattcgaccaccaagcgaaacatcge
atcgagcgggcacgtactcggatggaageccggtcttgtecgatcaggatgatctggacga
agagcatcaggggctcgcgccagccgaactgttcgccaggctcaaggcgcgcatgececg
acggcgaggatctcgtcgtgacacatggcgatgcctgettgecgaatatcatggtggaa
aatggccgcttttctggattcatcgactgtggccggectgggtgtggeggaccgectatca
ggacatagcgttggctacccgtgatattgctgaagagecttggecggcgaatgggctgacc
gcttcctegtgectttacggtatcgeccgectceccgattegecagegecategecttectatege
cttcttgacgagttcttctgagcgggactctggggttcgaaatgaccgaccaagcgacg
cctaactgtcagaccaagtttactcatatatactttagattgatttaaaacttcatttt
taatttaaaaggatctaggtgaagatcctttttgataatctcatgaccaaaatccctta
acgtgagttttcgttccactgagcgtcagaccccgtagaaaagatcaaaggatcttcett
gagatcctttttttctgcgcgtaatctgctgecttgcaaacaaaaaaaccaccgctacca
gcggtggtttgtttgeccggatcaagagctaccaactetttttccgaaggtaactggett
cagcagagcgcagataccaaatactgtccttctagtgtagcecgtagttaggccaccact
tcaagaactctgtagcaccgcctacatacctecgctectgctaatecctgttaccagtgget
gctgccagtggcgataagtcgtgtcttaccgggttggactcaagacgatagttaccgga
taaggcgcagcggtcgggctgaacggggggttcgtgecacacagcecccagcttggagecgaa
cgacctacaccgaactgagatacctacagcgtgagctatgagaaagcgccacgcettccece
gaagggagaaaggcggacaggtatccggtaagcggcagggtcggaacaggagagcgcac
gagggagcttccagggggaaacgcctggtatctttatagtecctgtecgggtttecgccacce
tctgacttgagcgtcgatttttgtgatgctecgtcaggggggcggagecctatggaaaaac
gccagcaacgcggcectttttacggttcecctggecttttgetggecttttgetcacatgtt
ctttcctgecgttatceccctgattectgtggataaccgtattaccgecctttgagtgagetyg
ataccgctcgccgcagccgaacgaccgagcgcagcgagtcagtgagcgaggaagcggaa
gagcgcctgatgcggtattttctccttacgcatctgtgecggtatttcacaccgcaatgg
tgcactctcagtacaatctgctctgatgccgcatagttaagccagtatacactccgecta
tcgctacgtgactgggtcatggctgcgeccccgacacccgeccaacacccgctgacgecgcece
ctgacgggcttgtctgctccecggcatececgecttacagacaagctgtgaccgtctecggga
gctgcatgtgtcagaggttttcaccgtcatcaccgaaacgecgcgaggcagectgecggtaa
agctcatcagcgtggtcgtgaagcgattcacagatgtctgectgttcatccgegtcecag
ctcgttgagtttctccagaagcgttaatgtctggcttctgataaagcgggccatgttaa
gggcggttttttcecctgtttggtcactgatgcctccgtgtaagggggatttctgttcatg
ggggtaatgataccgatgaaacgagagaggatgctcacgatacgggttactgatgatga
acatgcccggttactggaacgttgtgagggtaaacaactggcggtatggatgecggecggg
accagagaaaaatcactcagggtcaatgccagcgcttcgttaatacagatgtaggtgtt
ccacagggtagccagcagcatcctgcgatgcagatccggaacataatggtgcagggcge
tgacttccgcgtttccagactttacgaaacacggaaaccgaagaccattcatgttgttg
ctcaggtcgcagacgttttgcagcagcagtecgcttcacgttcgetcgegtatcggtgat
tcattctgctaaccagtaaggcaaccccgccagcecctageccgggtcctcaacgacaggag
cacgatcatgcgcacccgtggccaggacccaacgctgeccecgagatgecgeccgegtgegge
tgctggagatggcggacgcgatggatatgttctgccaagggttggtttgcgecattcaca
gttctccgcaagaattgattggctccaattcttggagtggtgaatccgttagecgaggtg
ccgecggcettceccattcaggtcgaggtggcccggcteccatgcaccgcgacgcaacgceggg
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Figure 90C
Nucleotide Sequence of pDu32

gaggcagacaaggtatagggcggcgcctacaatccatgccaacccgttccatgtgetceg
ccgaggcggcataaatcgccgtgacgatcagecggtccaatgatcgaagttaggetggta
agagccgcgagcgatccttgaagctgtcececctgatggtecgtcatctacctgectggacag
catggcctgcaacgcgggcatcccgatgeccgeccggaagcgagaagaatcataatgggga
aggccatccagcctcgcgtcgecgaacgccagcaagacgtagecccagecgegteggeecgcec
atgccggcgataatggcctgcttctcecgeccgaaacgtttggtggegggaccagtgacgaa
ggcttgagcgagggcgtgcaagattceccgaataccgcaagcgacaggccgatcatecgteg
cgctccagcgaaagcggtcctcgccgaaaatgacccagagecgectgecggcacctgtect
acgagttgcatgataaagaagacagtcataagtgcggcgacgatagtcatgcccecgcge
ccaccggaaggagctgactgggttgaaggctctcaagggcatcggtcgagatcecggtg
cctaatgagtgagctaacttacattaattgcgttgecgctcactgecececgectttceccagtcg
ggaaacctgtcgtgccagctgcattaatgaatcggccaacgcgcggggagaggcggttt
gcgtattgggcgccagggtggtttttcttttcaccagtgagacgggcaacagctgattg
cccttcaccgecctggeccctgagagagttgcagcaageggteccacgectggtttgeecccag
caggcgaaaatcctgtttgatggtggttaacggcgggatataacatgagctgtcttcgg
tatcgtcgtatcccactaccgagatatccgcaccaacgcgcagccecggactecggtaatg
gcgcgcattgecgcccagcgceccatctgatcgttggcaaccagcatcgcagtgggaacgat
gccctcattcagcatttgcatggtttgttgaaaaccggacatggcactccagtegectt
cccgttcecgectatcggectgaatttgattgecgagtgagatatttatgeccagccagceccaga
cgcagacgcgccgagacagaacttaatgggcccgctaacagcgcgatttgetggtgacce
caatgcgaccagatgctccacgcccagtcgcgtaccgtcttcatgggagaaaataatac
. tgttgatgggtgtctggtcagagacatcaagaaataacgccggaacattagtgcaggca
gcttccacagcaatggcatcctggtcatccagecggatagttaatgatcagecccactgac
gcgttgecgcgagaagattgtgcaccgeccgectttacaggecttcgacgeccgettegtteta
ccatcgacaccaccacgctggcacccagttgatcggcgcgagatttaatcgecgecgaca
atttgcgacggcgcgtgcagggccagactggaggtggcaacgccaatcagcaacgactg
tttgcccgeccagttgttgtgeccacgecggttgggaatgtaattcagectececgecatcgecyg
cttccactttttcececgegttttegcagaaacgtggectggectggttcaccacgegggaa
acggtctgataagagacaccggcatactctgcgacatcgtataacgttactggtttcac
attcaccaccctgaattgactctcttceccgggecgctatcatgccataccgecgaaaggttt
tgcgccattcgatggtgtccgggatctcgacgectctcecttatgecgactecctgecattag
gaagcagcccagtagtaggttgaggccgttgagcaccgeccgccgcaaggaatggtgeat
gcaaggagatggcgcccaacagtccccecggccacggggcctgeccaccatacccacgecg
aaacaagcgctcatgagcccgaagtggcgagcccgatcttcecccatecggtgatgtegge
gatataggcgccagcaaccgcacctgtggecgecggtgatgeccggccacgatgegtecegg
cgtagaggatcgagatctcgatcccgcgaaattaatacgactcactataggggaattgt
gagcggataacaattcccctctagaaataattttgtttaactttaagaaggagatatac
atatgcggggttctcatcatcatcatcatcatggtatggctagcatgactggtggacag
caaatgggtcgggatctgtacgacgatgacgataaggatcatcccttcaccatg
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