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DNA
Artificial

DNA sequence of the T-DNA vector pTYG48

LB
(1..025)
T-DNA left border

(C) nos3'
(65)..(324)
A. tumefaciens nopaline synthase gene 3' UTR

(Q) bar
(344)..(895)
glyfosinate resistance gene

(C)Atact2 5°'
(896)..(1073) ) .
A. thaliana actin-2 gene 5' UTR without intron

(C)PAtact2
(1074)..(1836)
A. thaliana actin-2 gene promoter

misc_feature
(1756)..(1757)
nisa, ¢, g, ort

P35S2
(1863)..(2396)
Camv 35S gene promoter

cab22L 5'
(2397)..(2466)
Petunia chlorophyl a/b binding protein gene 5' UTR

AtPARP1-s
(2483)..(3524)
A. thaliana PARP-1 gene sense fragment

(C)AtPARPl-as
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<222>
<223>

<220> -
<221>
<222>
<223>
<220>
<221>
<222>
<223>

<400> 1
cggcaggata

ttccegatct
tattttgttt
tctcataaat
aaattatatg
ccaaatgttt
gcaggaccgg
gccagttccc
cctcgtgceat
agccctgtgce
gctggtggcg
ccttccaggg
agggatagcg
cggtacggaa
gcatgtccgce
atgagcttgg
gaatctcctg
agtcgccgga
ggagaggaaa
ctttcaaaaa
cgtgacctgg
catctcagec
tccgegtgtt
gcaacgttag
tttaattcgt
tttcatgatg
ttcacgatta

ttctgaatca

(3541)..(4069)
A. thaliana PARP-1 gene antisense fragment

35s 3'
(4175)..(4309)
CaMv 35S gene 3' UTR

%2353)..(4377)
T-DNA right border
tattcaattg
agtaacatag
tctatcgegt
aacgtcatgc
ataatcatcg
gaacgatctg
acggggceggt
gtgcttgaag
gcgcacgctc
ctccagggac
gggggagacg
gcccgegtag
ctcccgcaga
gttgaccgtg
ctcggtggca
aaagaaagag
gattatctct
gattcaaaac
atatatgaat
aataattaaa
ctgtcagaca
cttggattag
acatgacagc
tcgtcgtegt
tttctattag
tgtttatgga
gtatgtacat

attatacata

taaatggctc
atgacaccgc
attaaatgta
attacatgtt
caagaccggc
cttcggatcc
accggcaggc
ccggecgecc
gggtcgttgg
ttcagcaggt
tacacggtcg
gcgatgccgg
cggacgaggt
cttgtctcga
cggcggatgt
cggaagaaga
tactttctct
ggctgatgaa
ttatataggc
atcgacagac
gccttttecc
ttcttttgct
tccgtrtttt
ggttggcttg
aattgtatca
tatttataca
taaataatgg

tgctgactct

catgggcaat
gcgcgataat
taattgcggg
aattattaca
aacaggattc
tagacgcgtg
tgaagtccag
gcagcatgcc
gcagcccgat
gggtgtagag
actcggecgt
cgacctcgec
cgtccgtcca
tgtagtggtt
€ggcegggcg
tgagattgag
cttagtcttc
agtgaggagg
gggtttatct
acgaatcatt
tcgtgttaac
ttgatggctt
tagtggttaa
ttcaattaga
taattaattc
ataagataca
ctactactac

tgcatacata
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tggtacctac
ttatcctagt
actctaatca
tgcttaacgt
aatcttaaga
agatcagatc
ctgccagaaa
gcggggggca
gacagcgacc
cgtggagccc
ccagtcgtag
gtccacctcg
ctcctgeggt
gacgatggtg
tcgttctggg
gaagattcaa
ttccttgtte
acaacgagac
cttacaactt
tcgaccacag
taatttttaa
catgactgtg
cttaaaccga
tttcatacaa
agaccgtgaa
atgtttcatc
atccgaactc

aaaaatagtt

ctagaggatc
ttgcgecgceta
taaaaaccca
aattcaacag
aactttattg
tcggtgacgg
cccacgtcat
tatccgagcg
acgctcttga
agtcccgtcc
gcgttgcgtg
gcgacgagcc
tcctgegget
cagaccgccg
tccatggttt
aacggagaat
ttctctgtca
aattcaaagc
tattttcggc
gtaaagataa
actaattaat
acctgctcga
gtcaatccag
ttcaacgtaa
agaaagtgtc
atattcacta
gtcaaaacga

gtttaaattt

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680



tgtctaacta
tagccatttt
gatgagatat
tgcaccatac
tggcgaacag
catggtggag
ccaaagggct
ttgcccaget
atgccatcat
caaagatgga
ttcaaagcaa
ctatccttcg
agctcatttc
aaaaccttgg
gatgtggcat
gtctggatgg
agctctgecg
cacaaaacga
tgacatgtct
aactaaggaa
gcgggaaatg
taaatgtgct
tctttctttc
ttctcattcc
agaaaatcaa
tctgcgtect
ctcctcaagg
aaggcaacca
aaaaggtgca
aaaggcaagg
aaaacagagg
agaaagaaag
cagcacattt

gcatttcccg

atgtttggta
gtcgtnncat
gtatcaatgt
atggagtcaa
ttcatacaga
cacgacactc
attgagactt
atctgtcact
tgcgataaag
cccccacccea
gtggattgat
caagaccctt
tctattactt
cggccgcetac
cacgctaaat
agaagtatac
gcagccaaaa
aaaaatgatt
acaagtggtg
ttgtgggacc
cttgaagtaa
gatggcatga
tccggaggac
actttggatc
ttccttctga
gtattgtctg
agtgaaaggc
tggaagaaga
agctgtttgg
aggatgaaag
aaacttccat
atgcccagag
atcacgcaga

caactcagct

taagtataat
attcgtcaaa
atttgagatc
aaattcagat
gtcttttacg
tcgtctactc
ttcaacaaag
tcatcaaaag
gaaaggctat
cgaggagcat
gtgatatctc
cctctatata
cagccataac
gtatattctc
gtttccttga
cagactcaga
ctgagacagc
ctggtgataa
ctttacaacc
tgaaggatga
atgaacaaag
tgtttggccc
tttaccgatg
cagaccgcat
agtggaataa
gcgagacatc
tagcagatct
gaattgagga
ttgtttgtgg
tggcaatcgt
ttgacaagta
cacattgggc
tcaagttcag

gatgttacat

gttgagttga
actttcttac
ataatgcggc
cgaggatcta
actcaatgac
caagaatatc
ggtaatatcg
gacagtagaa
cgttcaagat
cgtggaaaaa
cactgacgta
aggaagttca
aaaagaactc
caagcctgaa
aatgtcttcc
ccaagaagct
agaagcacgt
cgagaagtcg
ttgtagcaaa
tctgaaaaaa
tacaagagga
actcgctctc
ccatggatac
caaagggaag
gtctcaaaag
tcagggtcaa
taaagtttca
agctggtgca
actgacagat
gagagaggat
caaaattgaa
agagagcgag
atcctcttgt

attttttcag
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gataccaatt
ataatgataa
cgtatgcatg
acagaactcg
aagaagaaaa
aaagatacag
ggaaacctcc
aaggaaggtg
gcctctgecg
gaagacgttc
agggatgacg
tttcatttgg
ttttctcttce
ggcccgggta
tctactgaac
cttcttccct
caaacaaatt
aaactagcaa
gaaaaggaaa
tatgtaacat
tctgaacttg
tgcccaatgt
atctcagaat
tggaaaatcc
agtgtgaagc
ggttctaaag
attgctggaa
gagtttcatg
atcagagacg
tatttggttg
gacactaggt
tgggccaaac
actttgttca

atcatccttc

acatcgagtc
cctagatcta
gcgcgecata
ccgtgaagac
tcttcgtcaa
tctcagaaga
tcggattcca
gcacctacaa
acagtggtcc
caaccacgtc
cacaatccca
agaggactcg
ttattaaacc
acaaaggttt
tggaaagttt
tagtgaagaa
caagagcagg
aaagtagttt
tggaggccca
cagctgagtt
atctgcgtga
gctctgggca
ggagcaaatg
ctgacgaaac
caaaacgtat
atgcaactga
atactaagga
ctaatgttaa
ctgaaatgag
attgttttaa
agaattccgg
atcatgccat
tttacttcaa

aggtcccaca

1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720



attccttagt
tagacatgtc
ttcgttttgt
ccggcagagc
tccatccaga
gatgccacat
ggtctagagc
tctctctatt
tatagggttt
aaaatacttc
gatcatgcat
cgcgtgtgaa
ttcaccggac
ttgagcgcgg
cgagcttcga
atcgccatgt
cttcttgaga
taccagcggt
gcttcagcag
acttcaagaa
ctgctgccag
ataaggcgca
cgacctacac
aagggagaaa
gggagcttcc
gacttgagcg
gcaacgcggc
ctgcgttatc
ctcgcecgeag
tgatgcggta
tcagtacaat
tgactgggtc
ttgtctgctc

tcagaggttt
ggcggtcgag

ttgggcctcc
aaaactactt
gcctgectett
tttcttcact
caaactttcc
caaacctttg
tagcaagctt
ttctccataa
cgctcatgtg
tatcaataaa
ggtacagcgg
taagtcgctg
aagtcggcta
aatgggaatg
atctggcaat
aagcccactg
tccttttttt
ggtttgtttg
agcgcagata
ctctgtagca
tggcgataag
gcggtegggc
cgaactgaga
ggcggacagg

agggggaaac
tcgatttttg

ctttttacgg
ccctgattct
ccgaacgacc
ttttctcctt
ctgctctgat
atggctgcgce
ccggcatccg

tcaccgtcat

tggcgacggc

atttcctttt
tttgctagtt
gaatttgttt
aagggaagaa
agttcagtag
ttacccgggc
ggacacgctg
taatgtgtga
ttgagcatat
atttctaatt
ccctagagceg
tgtatgtttg
gattgattta
gatttcgttg
tccggttege
caagctacct
ctgcgcgtaa
ccggatcaag
ccaaatactg
ccgcctacat
tcgtgtctta
tgaacggggg
tacctacagc
tatccggtaa
gcctggtatc
tgatgctcgt
ttcctggect
gtggataacc
gagcgcagcg
acgcatctgt
gccgcatagt
cccgacaccc
cttacagaca
caccgaaacg

gcggettgtc

ctttgctaca
tcgacttctc
gacgtgcttc
gagcttcttg
aggaagacat
cttcaggctt
aaatcaccag
gtagttccca
aagaaaccct
cctaaaacca
actggcagga
tttgattgtt
gccctgatga
tacaacgaga
ttgctgtcca
gctttctett
tctgctgett
agctaccaac
tccttctagt
acctcgcetct
ccgggttgga
gttcgtgcac
gtgagctatg
gcggcagggt
tttatagtcc
caggggggcg
tttgctggec
gtattaccgc
agtcagtgag
gcggtatttc
taagccagta
gccaacaccc
agctgtgacc
cgcgaggcag

cgcgccectgg
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aggttgtaaa
gttatcacca
tgctgtctca
gtctgagtct
ttcaaggaaa
ggagaatata
tctctctcta
gataagggaa
tagtatgtat
aaatccagta
tatataccgt
tctgttggag
actgccgagg
cgacagaaca
taaaaccgcc
tgcgettgeg
gcaaacaaaa
tctttttecg
gtagccgtag
gctaatcctg
ctcaagacga
acagcccagc
agaaagcgcc
cggaacagga
tgtcgggttt
gagcctatgg
ttttgctcac
ctttgagtga
¢gaggaagcg
acaccgcata
tacactccgc
gctgacgege
gtctccggga
ggtgccttga

tagattgcct

gcaccacttg
gaatcatttt
gttttggctg
ggtatacttc
catttagcgt
caattccccg
caaatctatc
ttagggttcc
ttgtatttgt
ctaaaatcca
tgtaatttgt
tgcagcccat
ggaagccatc
cccacgggac
cagtctagct
ttttccggat
aaaccaccgc
aaggtaactg
ttaggccacc
ttaccagtgg
tagttaccgg
ttggagcgaa
acgcttcccg
gagcgcacga
cgccacctct
aaaaacgcca
atgttctttc
gctgataccg
gaagagcgcc
tggtgcactc
tatcgctacg
cctgacgggc
gctgcatgtg
tgtgggcgcec
ggccgtaggce

3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820



cagccatttt
agcgcagcga
gttatgcaca
aaaaatcgcc
acggctttgg
tgtacgtgct
gccctagceat
ggtagcgcat
gcaggtcatt
cgctgccact
cgcggegtge
ggtgaaccgt
ctagctcgat
taatcaaggc
gctgcatggc
gctttccgec
cgcggecggg
aaaccgccat
aaacctctac
gcttcgacag
catagagcat
acggcgcacc
gccacgattc
ccttcaactt
gtttgcgacc
cagacaaccc
acggcgtcgg
catctactca
cagctcggta
cgccggcaac
tgcagccttg
cattttctct
tggacctcgc

gcagtgcctg

tgagcggceca
ccgaagggta
ggccaggegg
ttttttctct
gttcccaatg
atccacagga
ctgctccgta
gactaggatc
tgacccgatc
gcgttcgtag
caggcggtag
cagcacgtcc
ctcgatgtac
ttcaccctcg
aacgtgcgtg
atcggctcgce
cttgtctccc
cagtaccagg
gtgcccgtct
acggaaaacg
cggaacgaaa
ggctgccggce
accggggcegt
ctccaccagg
gtcacgccga
agccgcttac
tgcctggttg
tttattcatt
atggtcttgc
tgaaagttga
ctgctgcgtg
ttacctcatt
gggcagcgtc
ggtagctcac

gcggccgcega
ggcgcttttt
gttttaagag
tttatatcag
tacgggttcc
aagagacctt
cattaggaac
gggccagcect
agcttgcgca
atcgtcttga
agaaaacggc
gggttcttgc
tccggecgec
gataccgtca
gtgtttaacc
cggcagaact
ttceccttecc
tcgtaatccc
ggaagctcgt
gccacgtcca
aaatctggtt
ggttgccggg
gcttctgect
tcatcaccca
ttcctcggge
gcctggcecaa
ttcttgattt
tgctcattta
cttggcgtac
cccgetteat
cgctcggacg
aactcaaatg

gccctecgggt
gcgctgegtg

taggccgacg
gcagctcttc
ttttaataag
tcacttacat
ggttcccaat
ttcgaccttt
cggcggatgce
gcccecgectce
cggtgaaaca
acaaccatct
cgatgccggg
cttctgtgat
cggtttcget
ccaggcggec
gaatgcaggt
tgagtacgtc
ggtatcggtt
acacactggc
agcggatcac
tgatgctgceg
gctcgtegec
attctttgcg
cgatgcgttg
gcgcegegec
ttgggggttc
ccgceegttce
tccatgccgce
ctctggtagc
cgcgtacatc
ggctggegtg
gccggeactt
agttttgatt
tctgattcaa

atacgggact
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cgaagcggceg
ggctgtgcgce
ttttaaagag
gtgtgaccgg
gtacggcttt
ttceccctget
ttcgeccteg
ctccttcaaa
gaacttcttg
ggcttctgec
atcgatcaaa
ctcgeggtac
ctttacgatc
gttcttggcc
ttctaccagg
cgcaacgtgt
catggattcg
catgccggcec
ctcgeccagcet
actatcgcgg
cttgggcggc
gattcgatca
ccgctgggeg
gatttgtacc
cagtgccatt
ctccacacat
ctcctttagce
tgcgcgatgt
ttcagcttgg
tctgeccaggce
agcgtgtttg
taatttcagc
gaacggttgt

caagaatggg

gggcgtaggg
tggccagaca
ttttaggcgg
ttcccaatgt
gggttcccaa
agggcaattt
atcaggttgc
tcgtactccg
aactctccgg
ttgcctgegg
aagtaatcgg
atccaatcag
ttgtagcggce
ttcttcgtac
tcgtctttct
ggacggaaca
gttagatggg

ggccctgegg
cgtcggtcac

gtgcccacgt
ttcctaatcg
gcggeccgett
gcctgegegg
gggccggatg

gcagggccgg
ggggcattcc

cgctaaaatt
attcagatag
tgtgatcctc
tggccaacgt
tgcttttgct
ggccagcgcc
gccggeggeg

cagctcgtac

5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860



ccggccageg
acaaaggccg
aggtcggcgg
gctgccttga
aagtcgcgcec
acggttagcg
gaatcgacta
atggtcgtct
ccttgcgtat
tgttttactc
agctggeegg
gcacggttga
cgatctcttc
ttcctcttgg
acggaaggca
gcggtacagg
ttcctggteg
gccaaacttc
tagggaacgc
cgtggtggtg
gcgctcggea
tgtcacaacg
cctggtgecg
ccgttggttg
ggcggcgctc
gcgactaaaa
aacttaggac
gactgcacta
gctctcgggt
gccgtgatcg
cgttccatac
aaccacttca
ctcctgaagce
aatgcctgac

gcctcgactt

cctcggcaac
cttgtagcct
tggcccatat
tcgcggacac
ggccgatggce
gttgatcttc
acagaacatc
tgcctgaccc
ttgtttattt
aaatacacat
ccaggccgcec
gacgtgcgcg
ggtaatgaaa
cgttcattct
ccgcgeegcec
gtcgagcgat
atcagctcgce
acgcctcggg
tcgaactcgg
tcggceccacg
atgtccagta
tcgccagggce
gtgatcttct
gtcaagtcct
ttgttcatgg
cacgcgacaa
ttgtgcgaca
tagcagcgga
aacatcaagg
aaatccagat
agaagctggg
tccggggtca
cagggcagat
gatgcgtgga
cgctgctgec

ctcaccgcecg
tccatccgtg
gtcgtaaggg
agccaagtcc
cttcacgtcg
ccgcacggcec
ggccccggceg
gcctttctgg
actcatcgca
caccttttta
agcttggeat
ggcggetcga
aacggttcgt
€ggcggecgc
tggcctcggt
gcacgccaag
gggcgtgegce
ccttggcggce
caatgccggc
gctctgecag
ggtcgcgggt
gtaggtggtc
cggaaaacag
ggtcgtcggt
cgtaatgtct
gaaaacgcca
tgtcgttttc
ggggttggat
cccgatectt
ccttgacccg
cgaacaaacg
gcaccaccgg
ccgtgcacag
gaccgaaacc

caaggttgcc

atgcgecgtgce
acctcaatgc
cttggctgca
gccgectggg
cggtcaatcg
gcccaatcgce
agttgcaggg
ttaagtacag
tcatatacgc
gacggcggcg
cagacaaacc
acacgtaccc
cctggecgtc
cagggcgtcg
gggcgtcact
cagtgcagcc
gatctgtgcc
ctcgegeecg
gaacacggtc
gctacgcagg
gctgcgggec
aagcatcctg
cttggtgcag
gctgacgcgg
ccggttctag
ggaaaagggc
agaagacggc
cgatccctgce
ggagcccttg
cagttgcaaa
atgctcgect
caagcgcccg
cacttgccgt
ttgcgctcegt

gggtgacgca
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ctttgatcgc
gctgcttaac
ccggaatcag
gcgctccgtce
tcgggeggtce
gggcactgcc
cgcgggctag
cgataacctt
agcgaccgca
ctcggtttct
ggccaggatt
ggccgegatce
ctggtgcggt
gcctcggtca
tcctegetgce
gcctcttteca
ggggtgaggg
ctccgggtgce
aacaccatgc
ccecgegecegg
aggcggtcta
gccagctccg
ccggecgegt
gcatagccca
tcgcaagtat
agggcggcag
tgcactgaac
tcgcgcaggce
cccteccgea
ccctcactga
tccagaaaac
gacggccgag
agaagaacag
tcgccageca

caccgtggaa

ccgcgacacg
cagctccacc
cacgaagtcg
gatcactacg
gatgccgaca
ctggggatcg
atgggttgcg
catgcgttcc
tgacgcaagc
tcagcggeca
tcatgcagcec
atctccgect
ttcatgcttg
atgcgtcctce
gctcaagtgc
cggtgcggcc
tagggcgggg
ggtcgatgat
ggccggecgg
cctecctggat
gcctggtcac
ggcggtcgeg
gcagttcggce
gcaggccagce
tctactttat
cctgtcgegt
gtcagaagcc
tgggtgccaa
cgatgatcgt
tccgcatgec
cgaggatgcg
gtcttccgat
caaggccgec
ggacagaaat

acggatgaag

7920
7980
8040
8100
8160
8220
8280
8340
8400
8460
8520
8580
8640
8700
8760
8820
8880

- 8940

9000
9060
9120
9180
9240
9300
9360
9420
9480
9540
9600
9660
9720
9780
9840
9900
9960



gcacgaaccc
cgctcacgcea
gttttcatgg
cagcaagcgce
cagcagggca
gtatcgactc
ctggccgtac
gatttgctgg
gaccttttgg
accattgttg
tttggagaat
attgatctgg
gcggcggagg
accttaacgc
acgttgtccc
gccgactggg
caggcttatc
tttgtccact
cgttcaagcc
ataattgctc
aataagccct
aatagttggc
agcttgcttg
tttgcgatcg
tctcgcaacg
cgtcgctcac

cctaaccggc

agcgg

<210> 2
<211>
<212>
<213>

<220>
<223>

DNA

<220>

<221> (DS

2952

agtggacata
actggtccag
cttgttatga
gttacgccgt
gtcgccctaa
aactatcaga
atttgtacgg
ttacggtgac
aaacttcggc
tgcacgacga
ggcagcgcaa
ctatcttgct
aactctttga
tatggaactc
gcatttggta
caatggagcg
ttggacaaga
acgtgaaagg
gacgccgctt
acagccaaac
acacaaattg
gaagtaatcg
gtcgttccgg
tgttgcgegce
ccatccgacg
cgtgttgggg
tcagttctgc

Artificial

agcctgttcg
aaccttgacc
ctgttttttt
gggtcgatgt
aacaaagtta
ggtagttggc
ctccgcagtg
cgtaaggctt
ttcccctgga
catcattccg
tgacattctt
gacaaaagca
tccggttect
gccgcecgac
cagcgcagta
cctgeecggec
agaagatcgc
cgagatcacc
¢gcggcgegg
tatcaggtca
ggagatatat
caacatccgc
taccgtgaac
ctgccecggtg
gatgatgttt
ggaaggtgca

gtagaaacca

gttcgtaagc
gaacgcagcg
ggggtacagt
ttgatgttat
aacatcatga
gtcatcgagc
gatggcggcc
gatgaaacaa
gagagcgaga
tggcgttatc
gcaggtatct
agagaacata
gaacaggatc
tgggctggcg
accggcaaaa
cagtatcagc
ttggcctege
aaggtagtcg
cttaactcaa
agtctgcttt
catgaaaggc
attaaaatct
gtcggctcga
cgtcggctga
aaaagtccca
catggctcag

acatgcaagc

DNA sequence of the parp-1 cDNA from
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tgtaatgcaa
gtggtaacgg
ctatgcctcg
ggagcagcaa
gggaagcggt
gccatctcga
tgaagccaca
cgcggcgage
ttctccgegce
cagctaagcg
tcgagccagc
gcgttgectt
tatttgaggc
atgagcgaaa
tcgcgcecgaa
ccgtcatact
gcgcagatca
gcaaataatg
gcgttagatg
tattattttt
tggctttttc
agcgagggct
ttgtacctgc
tctcacggat
tgtggatcac
ttctcaatgg

tccaccgggt

gtagcgtatg
cgcagtggcg
ggcatccaag
cgatgttacg
gatcgccgaa
accgacgttg
cagtgatatt
tttgatcaac
tgtagaagtc
cgaactgcaa
cacgatcgac
ggtaggtcca
gctaaatgaa
tgtagtgctt
ggatgtcgct
tgaagctaga
gttggaagaa
tctaacaatt
cactaagcac
aagcgtgcat
ttgttatcgc
ttactaagct
gttcaaatac
cgactgcttc
tccgttgecc
aaattatctg

gcaaagcggc

Arabidopsis thaliana

10020
10080
10140
10200
10260
10320
10380
10440
10500
10560
10620
10680
10740
10800
10860
10920
10980
11040
11100
11160
11220
11280
11340
11400
11460
11520
11580
11585



<222>
<400>

atg
Met
1

agg
Arg

cgt
Arg

atg
Met

tca
ser
65

caa
Gln

aca
Thr

gaa
Glu

tgt
Ccys

gaa
Glu
145

ctt
Leu

agt
Ser

gct
Ala

tca
ser

tcg
ser
225

caa
Gln

tgg
Trp

gca
Ala

tct
ser

ctt
Leu

tgg
Trp
50

gtt
val

aag
Lys

agc
Ser

tat
Tyr

agc
ser
130

ety

gaa
Glu

ata
Ile

ctg
Leu

aga
Arg
210

adad
Lys

CCt
Pro

gac
Asp

..

agc
Ser

tca
ser

oy
35

aac
Asn

gat
Asp

att
Ile

aca
Thr

&y
115

gaa
Glu

ccg
Pro

atg
Met

cca
Pro

ccg
Pro
195

gca
Ala

cta
Leu

tgt
cys

ctg
Leu

(2952)

cca
Pro

tgt
cys
20

aag
Lys

C@t
H1s

gat
Asp

aga
Arg

ggc
&y
100
att
Ile

aag
Lys

oty

tct
ser

gac
Asp
180

gca
Ala

ety

gca
Ala

agc
ser

aag
Lys

cat
H1s
5

ddad
Lys

ttg
Leu

gct
Ala

gtt
val

daaad
Lys
85

aca
Thr

gaa
Glu

atc
Ile

aac
Asn

tcc
ser
165

tca
Ser

gcc
Ala

aca
Thr

aaa
Lys

aaa
Lys
245

gat
Asp

aag
Lys

act
Thr

gtt
val

tct
Ser

gaa
Glu
70

tat
Tyr

agc
ser

gt
va

ttg
Leu

aaa
Lys
150

tct
Ser

gac
Asp

aaa

Lys

aaa
Lys

agt
ser
230

gaa
Glu

gat
Asp

ccg
Pro

tgc
cys

caa
GlIn

tgt
cys
55

sty

gtc
val

acg
Thr

tca
Ser

daa
Lys
135

&

act
Thr

caa
Gln

act
Thr

cga
Arg
215

agt
Ser

aag
Lys

ctg
Leu

tgg
Trp

aag
Lys

tct
ser
40

ata
Ile

ata
Ile

gaa
Glu

agc
ser

caa
Gln
120

&ty

ttg
Leu

gaa
Glu

gaa
Glu

gag
Glu
200

dda
Lys

ttt
Phe

gaa
Glu

dadad
Lys

agg
Arg

tcc
Ser
25

act
Thr

cta
Leu

gaa
Glu

tct
Ser

agt
ser
105

act
Thr

gag
Glu

atg
Met

ctg
Leu

gct
Ala
185

aca
Thr

aat
Asn

gac
Asp

atg
Met

aaa
Lys

gcg
Ala
10

gtc
val

cac
His

aag
Lys

tca
Ser

a1y
90

acc
Thr

tct
Ser

gta
val

tgg
Trp

gaa
Glu
170

ctt
Leu

gca
Ala

gat
Asp

atg
Met

gag
Glu
250

tat
TYyr
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gag
Glu

att
Ile

ttcC
Phe

aag
Lys

ctt
Leu
75

gca
Ala

gct
Ala

cgt
Arg

cgt
Arg

cat
His
155

agt
Ser

ctt
Leu

gaa
Glu

tct
Ser

tct
Ser
235

gcc
Ala

gta
val

tat
Tyr

dac
Asn

gat
Asp

acg
Thr
60

cgt
Arg

sty

aat
Asn

gcc
Ala

ata
Ile
140

cac
H1s

ttg
Leu

cCcC
Pro

gca
Ala

gtt
val
220

aca
Thr

caa
GIn

aca
Thr

gca
Ala

aag
Lys

2ty
45

aag
Lys

tgg
Trp

agt
ser

aat
Asn

&y
125

ttc
Phe

gct
Ala

tct
Ser

tta
Leu

cgt
Arg
205

gat
Asp

agt
ser

act
Thr

tca
Ser

aag
Lys

gag
Glu
30

atc
Ile

cag
Gln

gaa
Glu

aac
Asn

gcc
Ala
110

tgc
Cys

tcc
Ser

aaa
Lys

oty

gt
va
190

caa
Gln

aac
Asn

&y

aag
Lys

gct
Ala

tcg
Ser
15

daac
Asn

atg
Met

ata
Ile

gat
Asp

aca
Thr
95

dad
Lys

aga
Arg

aag
Lys

tgt
Cys

tgg
Trp
175

aag
Lys

aca
Thr

gag
Glu

gct
Ala

gaa
Glu
255

gag
Glu

tcg
Ser

ttt
Phe

cCcC
Pro

aaa
Lys

cag
Gln
80

agc
ser

cta
Leu

aag
Lys

cct
Pro

ttc
Phe
160

aga
Arg

aaa
Lys

aat
Asn

aag
Lys

tta
Leu
240

ttg
Leu

ttg
Leu

48

96

144

192

240

288

336

384

432

480

528

576

624

672

720

768

816



cgg
Arg

gat
Asp

ctc
Leu
305

cga
Arg

ttg
Leu

gaa
Glu

cca
Pro

caa
Gln
385

gat
Asp

aag
Lys

dad
Lys

gct
Ala

gat
Asp
465

aag
Lys

aaa
Lys

cac
His

tct
Ser

gaa
Glu

ctg
Leu
290

tgc
cys

tgc
cys

gat
Asp

aat
Asn

aaa
Lys
370

&y

ctt
Leu

aag
Lys

&ty

gaa
Glu
450

tat
Tyr

tac
Tyr

oty

att
Ile

gat
Asp
530

atg
Met
275

cgt
Arg

cca
Pro

C@t
H1s

cca
Pro

caa
Gln
355

cgt
Arg

tct
Ser

daa
Lys

aga
Arg

aca
Thr
435

atg
Met

ttg
Leu

aaa
Lys

cga
Arg

ctt
Leu
515

ctc
Leu

260

ctt
Leu

gat
Asp

atg
Met

sty

gac
Asp
340

ttc
Phe

att
Ile

aaa
Lys

gtt
val

att
Ile
420

agc
Ser

aga
Arg

gtt
val

att
Ile

agc
Ser
500

gaa
Glu

tct
Ser

gaa
Glu

aaa
Lys

tgc
Cys

tac
Tyr
325

cgc
Arg

ctt
Leu

ctg
Leu

gat
Asp

tca
ser
405

gag
Glu

tgt
Cys

aag
Lys

gat
Asp

gaa
Glu
485

gct
Ala

gat
Asp

acc
Thr

gta
val

tgt
Cys

tct
ser
310

atc
Ile

atc
Ile

ctg
Leu

cgt
Arg

gca
Ala
390

att
Ile

gaa
Glu

ttg
Leu

gca
Ala

tgt
cys
470
gac
Asp

gt
va

ety

&y

aat
Asn

gct
Ala
295

oty

tca
ser

aaa
Lys

aag
Lys

cct
Pro
375

act
Thr

gct
Ala

gct
Ala

gtt
val

agg
Arg
455

ttt
Phe

act
Thr

C:'Elt
H1s

adac
Asn

atc
Ile
535

gaa
Glu
280

gat
Asp

cat
H1s

gaa
Glu

3ty

tgg
Trp
360

gta
val

gac
Asp

oty
&

gtt
val
440

agg
Arg

dadad
Lys

agt
Ser

gaa
Glu

agt
ser
520

aat
Asn

265

caa
Gln

ety

ctt
Leu

tag
Trp

aag
Lys
345

aat
Asn

ttg
Leu

tcc
Ser

aat
Asn

gca
Ala
425

tgt
Cys

atg
Met

dadd
Lys

gag
Glu

gcg
Ala
505

atc
Ile

agt
ser

agt
ser

atg
Met

tct
Ser

agc
ser
330

tgg
Trp

aag
Lys

tct
Ser

tca
Ser

act
Thr
410

gag
Glu

Sty

aaa
Lys

cag
Gln

agc
Ser
490

tct
Ser

tat
Tyr

tat
Tyr

aca
Thr

atg
Met

ttc
Phe
315

dada
Lys

ddad
Lys

tct
Ser

Sty

agg
Arg
395

aag
Lys

ttt
Phe

ctg
Leu

gt
va

agg
Arg
475

ctt
Leu

STy

aac
Asn

tac
Tyr
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aga
Arg

ttt
Phe
300

tcc
Ser

tgt
Cys

atc
Ile

caa
Gln

gag
Glu
380

agt
ser

gaa
Glu

cat
H1s

aca
Thr

gca
Ala
460

aaa
Lys

gtc
val

ctc
Leu

aca
Thr

ata
Ile
540

&ty
285

oty

ety

tct
ser

cct
Pro

aag
Lys
365

aca
Thr

gaa
Glu

a99
Arg

gct
Ala

gat
Asp
445

atc
Ile

ctt
Leu

act
Thr

caa
GlIn

act
Thr
525

ctc
Leu

270

tct
ser

cca
Pro

sty

C@t
Hi1s

gac
Asp
350

agt
ser

tct
ser

agg
Arg

caa
Gln

aat
Asn
430

atc
Ile

gt
va

cca
Pro

gtt
val

gag
Glu
510

ctg
Leu

cag
Gln

gaa
Glu

ctc
Leu

ctt
Leu

tcc
Ser
335

gaa
Glu

gt
va

cag
Gln

cta
Leu

cca
Pro
415

gtt
val

aga
Arg

aga
Arg

ttt
Phe

aaa
Lys
495

cac
H1s

agc
ser

ata
Ile

ctt
Leu

gct
Ala
tac
Tyr
320

act
Thr

aca
Thr

aag
Lys

My

gca
Ala
400

tgg
Trp

aaa
Lys

gac
Asp

gag
Glu

gac
Asp
480

gta
val

tgt
cys

atg
Met

atc
Ile

864

912

960

1008

1056

1104

1152

1200

1248

1296

1344

1392

1440

1488

1536

1584

1632



caa
GIn
545

gtt
val

tct
Ser

dacC
Asn

sty

gcc
Ala
625

ata
Ile

atg
Met

agc
ser

agg
Arg

ctt
Leu
705

cct
Pro

ctc
Leu

gat
Asp

tgc
cys

gag
Glu
785

ctt
Leu

gaa
Glu

ety

gat
Asp

aca
Thr

aaa
Lys
610

aaa
Lys

gaa
Glu

atg
Met

aaa
Lys

cta
Leu
690

gtt
val

cat
His

Glu

gtt
val

gat
Asp
770

aag
Lys

gag
Glu

gat
Asp

aat
Asn

gcg
Ala

tgg
Trp
595

ttt
Phe

aaa
Lys

ttg
Leu

gag
Glu

cat
His
675

ttg
Leu

gat
Asp

att
Ile

gct
Ala

gat

Asp
755

atc
Ile

tat
Tyr

cta
Leu

aaa
Lys

gaa
Glu

gtt
val
580

gaa
Glu

ctc
Leu

gag
Glu

atg
Met

ttc
Phe
660

aat
Asn

act
Thr

gct
Ala

atc
Ile

ctg
Leu
740

agc
ser

tca
ser

ctt
Leu

gag
Glu

&

aag
Lys
565

cac
H1s

tct
sSer

ccg
Pro

cca
Pro

aag
Lys
645

gag
Glu

ata
Ile

gaa
Glu

agt
Ser

cga
Arg
725

cag
Gln

acc
Thr

cca
Pro

aac
Asn

gaa
Glu
805

tca
ser
550

att
Ile

gaa
Glu

tgg
Trp

ttg
Leu

ttt
Phe
630

atg
Met

ata
Ile

cag
Gln

agc
ser

aac
Asn
710

gat
Asp

gat
Asp

gaa
Glu

ctt
Leu

aca
Thr
790

gtt
val

gat
Asp

&y

ttc
Phe

gaa
Glu

gac
Asp
615

cag
GIn

ctt
Leu

aat
Asn

aag
Lys

gac
Asp
695

aga
Arg

gaa
Glu

atc
Ile

tct
sSer

cct
Pro
775

act
Thr

ttt
Phe

tgt
cys

&

aaa
Lys

caa
Gln
600

att
Ile

acc
Thr

ttt
Phe

atg
Met

oy
680

cccC
Pro

Tttt
Phe

gat
Asp

gaa
Glu

ctt
Leu
760

cat
His

cat
His

gct
Ala

tac
Tyr

aac
Asn

cgt
Arg
585

aaa
Lys

gat
Asp

agt
Ser

gat
ASp

tca
ser
665

ttt
Phe

cag
Gln

ttt
Phe

gac
Asp

ata
Ile
745

gat
Asp

gat
Asp

gcc
Ala

ctt
Leu

gta
val

ada
Lys
570

cta
Leu

acg
Thr

tat
Tyr

agc
Ser

gt
va
650

gag
Glu

gag
Glu

cct
Pro

acc
Thr

ttt
Phe
730

gct
Ala

gat
Asp

agc
ser

cca
Pro

gaa
Glu
810
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ttt
Phe
555

gt
va

ttt
Phe

aat
Asn

ety

aac
Asn
635

gaa
Glu

atg
Met

gca
Ala

act
Thr

atg
Met
715

aag
Lys

tca
Ser

aag
Lys

gaa
Glu

acg
Thr
795

aga
Arg

cgt
Arg

Glu

ctt
Leu

ttc
Phe

gtt
val
620

ctt
Leu

act
Thr

cCa
Pro

ttg
Leu

atg
Met
700

atc
Ile

tca
Ser

aga
Arg

tat
Tyr

gat
Asp
780

cat
His

gaa
Glu

aaa
Lys

gaa
Glu

gaa
Glu

cag
GIn
605

aat
Asn

gct
Ala

tac
Tyr

ctt
Leu

acg
Thr
685

ddad
Lys

cct
Pro

aag
Lys

ata
Ile

aag
Lys
765

tat
Tyr

aca
Thr

gga
Gly

tagg
Trp

atg
Met

aaa
Lys
590

aaa
Lys

aag
Lys

CCa
Pro

aga
Arg

a1y
670

gag
Glu

gaa
Glu

tct
Ser

gt
va

gtt
val
750

aag
Lys

cga
Arg

gag
Glu

gag
Glu

ggc
Gly

tca
ser
575

acc
Thr

caa
Gln

caa
Gln

tca
Ser

tct
Ser
655

aag
Lys

ata
Ile

agc
Ser

att
Ile

aaa
LysS
735

ety

ctg
Leu

tta
Leu

tgg
Trp

ttt
Phe
815

cga
Arg
560

aag
LysS

oty

cct
Pro

gta
val

tta
Leu
640

gca
Ala

ctc
Leu

cag
GIn

ttg
Leu

cat
His
720

atg
Met

ttt
Phe

cat
H1s

atc
Ile

agt
Ser
800

gat
Asp

1680

1728

1776

1824

1872

1920

1968

2016

2064

2112

2160

2208

2256

2304

2352

2400

2448



aaa
Lys

cat
H1s

aga

. Arg

2ty
865

act
Thr

ttg
Leu

ccg
Pro

gat
Asp

aaa
Lys
945

tat
Tyr

gta
val

tat
Tyr

&y

att
Ile
850

ata
Ile

tgt
Cys

&ty

aga
Arg

tcc
Ser
930

cct
Pro

atc
Ile

agg
Arg

<210>
<211>
<212>
<213>

<220>
<223>

<400>

gct
Ala

tct
ser
835

gca
Ala

tac
TYyr

aag
Lys

gaa
Glu

&ty
915

gag
Glu

gtt
val

gtc
val

ttt
Phe

983
PRT
Artificial

ccc
Pro
820

cga
Arg

cct
Pro

ttt
Phe

daad
Lys

ata
Ile
900

daad
Lys

ttt
Phe

tca
Ser

tac
Tyr

aag
Lys
980

cac
H1s

tta
Leu

cca
Pro

gct
Ala

aat
Asn
885

cat
H1s

cac
H1s

gcc
Ala

tca
Ser

gat
Asp
965

cac
H1s

aga
Arg

acg
Thr

gaa
Glu

gac
Asp
870

ccg
Pro

gag
Glu

tcg
ser

aag
Lys

aag
Lys
950

aca
Thr

aag
Lys

gaa
Glu

aat
Asn

gct
Ala
855

ctt
Leu

gt
va

Cta
Leu

acc
Thr

tgg
Trp
935

gtc
val

gcce
Ala

aga
Arg

Synthetic Construct

Met Ala Ser Pro His Lys Pro
1

5

Arg Ser Ser Cys Lys Thr Cys
20

Arg Leu g]y Lys Leu val GlIn
5

Met Trp Asn His Ala Ser Cys
50 55

aaa
Lys

ttt
Phe
840
cct
Pro

gtc
val

oty

aca
Thr

aaa
Lys
920

aga
Arg

aag
Lys

cag
Gln

tga

Trp
Lys

ser
40

ctt
Leu
825

gtt
val

gct
Ala

agt
Ser

cta
Leu

aaa
Lys
905

&ty
&y

gct
Ala

gt
va

Arg
Ser
25

Thr

Leu

ey

oty

act
Thr

aaa
Lys

atg
Met
890

gct
Ala

ctc
Leu

gat
Asp

tct
Ser

aag
Lys
970

aat
Asn

ata
Ile

&

agt
ser
875

ctt
Leu

aag
Lys

ety

gt
va

gag
Glu
955

ttg
Leu

aag
Lys

ttg
Leu

tac
Tyr
860

gct
Ala

ctg
Leu

tat
Tyr

aag
Lys

act
Thr
940

ctt
Leu

cag
GlIn

Ala Glu Tyr

10

val Ile Asn

His Phe Asp

Lys Lys Thr
60
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atg
Met

adc
Asn
845
atg
Met

cag
Gln

agt
ser

atg
Met

aad
Lys
925
gtt

val

atg
Met

ttc
Phe

Ala
Lys
Gly
45

Lys

ctc
Leu
830

caa
GIn

ttt
Phe

tac
Tyr

gaa
Glu

gat
Asp
910

gt
va

cccC
Pro

tac
Tyr

ttg
Leu

Lys

Glu

30

Ile

GIn

cta
Leu

gga
Gly

gga
Gly

tgc
cys

gtt
val
895
aaa
Lys

cct
Pro

tgt
cys

aat
Asn

ttg
Leu
975

ser

15

Asn

Met

Ile

tgg
Trp

ctg
Leu

dada
Lys

tac
Tyr
880

gca
Ala

cct
Pro

caa
Gln

cly

gag
Glu
960

aaa
Lys

ser
Phe
Pro

Lys

2496

2544

2592

2640

2688

2736

2784

2832

2880

2928

2952



ser

65

GlIn

Thr

Glu

cys

Glu

145

Leu

Ser

Ala

Ser

Ser

225

Gln

Trp

Arg

Asp

Leu

305

Arg

val

Lys

Ser

Tyr

Ser

130

Gly

Glu

Ile

Leu

Arg

210

Lys

Pro

Asp

Glu

Leu

290

Cys

Cys

Asp

Ile

Thr

Pro

Met

Pro

Pro

195

Ala

Leu

Cys

Leu

Met

275

Arg

Pro

His

Asp

Arg

Gly

Ile

Lys

Gly

Ser

Asp

180

Ala

Gly

Ser

Lys

Leu

Asp

Met

Gly

val

Lys

Thr

Glu

Ile

Asn

Ser

165

Ser

Ala

Thr

Lys

Asp

Glu

Lys

Cys

Tyr
325

Glu

70

Tyr

Ser

val

Leu

Lys

Ser

Asp

Lys

Lys

Ser

230

Glu

Asp

val

cys

ser

310

Ile

Gly

val

Thr

ser

Thr

Gln

Thr

215

ser

Lys

Leu

Asn

Ala

295

Gly

ser

Ile

Glu

Ser

GlIn

120

Gly

Leu

Glu

Glu

Glu

200

Lys

Phe

Glu

Lys

Glu

280

Asp

His

Glu

Glu

Ser

Ser

105

Thr

Glu

Met

Leu

Ala

185

Thr

Asn

Asp

Met

Gly

Leu

Trp

ser

Gly

90

Thr

Ser

val

Trp

Glu

170

Leu

Ala

Asp

Met

Glu

Tyr

Ser

Met

ser

Ser
330
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Leu

75

Ala

Ala

Arg

Arg

His

ser

Leu

Glu

Ser

Ser

235

Ala

val

Thr

Met

Phe

315

Lys

Arg

Gly

Asn

Ala

Ile

140

His

Leu

Pro

Ala

val

220

Thr

Gln

Thr

Arg

Phe

300

ser

Cys

Trp

Ser

Asn

Gly

Phe

Ala

Ser

Leu

205

Asp

Ser

Thr

Ser

Gly

Gly

Gly

Ser

Glu

Asn

Ala

110

cys

Ser

Lys

Gly

val

190

Gln

Asn

Gly

Lys

Ala

270

ser

Pro

Gly

His

Asp

Thr

95

Lys

Arg

Lys

Cys

Trp

Lys

Thr

Glu

Ala

Glu

255

Glu

Leu

Leu

Ser
335

Gln

80

Ser

Leu

Lys

Pro

Phe

160

Arg

Lys

Asn

Lys

Leu

240

Leu

Leu

Leu

Ala

Tyr

320

Thr



Leu

Glu

Pro

Gln

385

Asp

Lys

Lys

Ala

Lys

Lys

ser

Gln

545

val

ser

Asn

Asp

Asn

370

Gly

Leu

Lys

Gly

Glu

450

Tyr

Tyr

Gly

Ile

Gly

ASp

Thr

Pro

GlIn

355

Arg

ser

Lys

Arg

Thr

435

Met

Leu

Lys

Arg

Leu

515

Leu

Asp

Asn

Ala

Asp

Phe

Lys

val

Ile

420

Ser

Arg

val

Ser

500

Glu

Ser

Lys

Glu

val

580

Glu

Arg

Leu

Leu

Asp

ser

405

Glu

Cys

Lys

Asp

Glu

485

Ala

Asp

Thr

Gly

Ser

Ile

Leu

Arg

Ala

390

Ile

Glu

Leu

Ala

Cys

Asp

val

Gly

Gly

ser

550

Ile

Glu

Trp

Lys

Lys

Pro

375

Thr

Ala

Ala

val

Arg

455

Phe

Thr

His

Asn

Ile

535

Asp

Gly

Phe

Glu

Gly

Trp

val

Asp

Gly

Gly

val

440

Arg

Lys

Ser

Glu

Ser

520

Asn

cys

Gly

Lys

Gln
600

Leu

Ser

Asn

Ala

425

Cys

Met

Lys

Glu

Ala

505

Ile

ser

Tyr

Asn

Arg

Lys

Trp

Lys

ser

ser

Thr

410

Glu

Gly

Lys

Gln

Ser

490

Ser

Tyr

Tyr

val

570

Leu

Thr
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Lys

sSer

Gly

Arg

Lys

Phe

Leu

val

Arg

Leu

Gly

Asn

Tyr

Phe

555

val

Phe

Asn

Ile

GlIn

Glu

380

ser

Glu

His

Thr

Ala

460

Lys

val

Leu

Thr

Ile

540

Arg

Glu

Leu

Phe

Pro

Lys

365

Thr

Glu

Arg

Ala

445

Ile

Leu

Thr

Gln

Thr

525

Leu

Lys

Glu

Glu

GlIn
605

350

Ser

Ser

Arg

Gln

Asn

430

Ile

val

Pro

val

Glu

510

Leu

Gln

Trp

Met

Lys

Lys

Glu

val

Gln

Leu

Pro

415

val

Arg

Arg

Phe

ser

Ile

Gly

ser

575

Thr

Gln

Thr

Lys

Gly

Ala

400

Trp

Lys

Asp

Glu

cys

Met

Ile

Lys

Gly

Pro



Gly

Ala

625

Met

Ser

Arg

Leu

705

Pro

Leu

Asp

Cys

Glu

785

Leu

Lys

His

Arg

LyS

610

Lys

Glu

Met

Lys

Leu

690

val

His

Glu

val

770

Lys

Glu

Tyr

Gly

Ile

850

Ile

Cys

Phe

Lys

Leu

Glu

His

675

Leu

Asp

Ile

Ala

Asp

Ile

Tyr

Leu

Ala

Ser

835

Ala

Tyr

Lys

Leu

Glu

Met

Phe

660

Asn

Thr

Ala

Ile

Leu

740

ser

Ser

Leu

Glu

Pro

820

Arg

Pro

Phe

Lys

Pro

Pro

Lys

645

Glu

Ile

Glu

Ser

Arg

725

Gln

Thr

Pro

Asn

Glu

805

His

Leu

Pro

Ala

Asn

Leu

Phe

630

Met

Ile

Gln

Ser

Asn

710

Asp

Asp

Glu

Leu

Thr

790

val

Arg

Thr

Glu

Asp

870

Pro

Leu

Asn

Lys

Arg

Glu

Ile

Ser

Pro

775

Thr

Phe

Glu

Asn

Ala

855

Leu

val

Ile

Thr

Phe

Met

Gly

Pro

Phe

Asp

Glu

Leu

760

His

His

Ala

Lys

Phe

840

Pro

val

Gly

Asp

ser

Asp

ser

665

Phe

Gln

Phe

Asp

Ile

745

Asp

Asp

Ala

Leu

Leu

825

val

Ala

Ser

Leu

Tyr

ser

val

650

Glu

Glu

Pro

Thr

Phe

730

Ala

Asp

Ser

Pro

Glu

810

Gly

Gly

Thr

Lys

Gly

Asn

635

Glu

Met

Ala

Thr

Met

715

Lys

ser

Lys

Glu

Thr

795

Arg

Asn

Ile

Gly

ser
875

val

620

Leu

Thr

Pro

Leu

Met

700

Ile

Ser

Arg

Tyr

780

His

Glu

Lys

Leu

Tyr

860

Ala

Met Leu Leu
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Asn

Ala

Tyr

Leu

Thr

685

Lys

Pro

Lys

Ile

Tyr

Thr

Gly

Met

Asn

845

Met

Gln

Ser

Lys

Pro

Arg

Gly

Glu

Glu

ser

val

val

750

Lys

Arg

Glu

Leu

830

Gln

Phe

Tyr

Glu

Gln

ser

Ser

655

Lys

Ser

Lys

Gly

Leu

Leu

Trp

Phe

815

Leu

Gly

Gly

Cys

val

val
Leu

640

Leu

Leu

His

720

Met

Phe

His

Ile

Ser

800

Asp

Trp

Leu

Lys

Tyr

880

Ala



Leu

Pro

Asp

Tyr

val

Gly

Arg

Ser

930

Pro

Ile

Arg

val

val

Phe

Ile

900

Lys

Phe

Ser

Tyr

LysS

885

His

His

Ala

Ser

Glu

Ser

Lys

Lys

950

Thr

Lys

Leu

Thr

Trp

val

Ala

Arg

Thr

Lys

Arg

Lys

Gln

Gly

Gly

Ala

val

890

Ala

Leu

Asp

Ser

Lys
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Lys

Gly

val

Glu

955

Leu

Tyr

Lys

Thr

940

Leu

Gln

Met

Lys

val

Met

Phe

Asp

910

val

Pro

TYyr

Leu

895

Lys

Pro

Cys

Asn

Leu
975

Pro

Gly

Glu
960

Lys



