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tggcgaatgggacgcgccctgtagcggcgcattaagcgcggcgggtgtggtggttacgcgcagegtgacc

accgcttaccctgcgcgggacatcgccgcgtaattcgcgeccgcccacaccaccaatgcgegtcgcactgg

gctacacttgccagcgccctagcgecccgctcctttegetttctteccttectttctecgeccacgttcgecg

cgatgtgaacggtcgcgggatcgcgggcgaggaaagcgaaagaagggaaggaaagagcggtgcaagcggce

gctttccccgtcaagctctaaatcgggggctceccctttagggtteccgatttagtgectttacggcacctcga

cgaaaggggcagttcgagatttagcccccgagggaaatcccaaggctaaatcacgaaatgccgtggagcet

Dralll

ccccaaaaaacttgattagggtgatggttcacgtagtgggccatcgccctgatagacggtttttcgecct

ggggttttttgaactaatcccactaccaagtgcatcacccggtagcgggactatctgccaaaaagcggga

Alol' Alol

ttgacgttggagtccacgttctttaatagtggactcttgttccaaactggaacaacactcaaccctatct

aactgcaacctcaggtgcaagaaattatcacctgagaacaaggtttgaccttgttgtgagttgggataga

Psil

cggtctattcttttgatttataagggattttgccgatttcggecctattggttaaaaaatgagctgattta
e

gccagataagaaaactaaatattccctaaaacggctaaagccggataaccaattttttactcgactaaat

acaaaaatttaacgcgaattttaacaaaatattaacgcttacaatttaggtggcacttttcggggaaatg

tgtttttaaattgcgcttaaaattgttttataattgcgaatgttaaatccaccgtgaaaagcccctttac

tgcgcggaacccctatttgtttatttttctaaatacattcaaatatgtatccgctcatgagacaataacc

acgcgccttggggataaacaaataaaaagatttatgtaagtttatacataggcgagtactctgttattgg

ctgataaatgcttcaataatattgaaaaaggaagagtatgagtattcaacatttccgtgtcgcccttatt

gactatttacgaagttattataactttttccttctcatactcataagttgtaaaggcacagcgggaataa
[

Ap

cccttttttgcggcattttgeccttcctgtttttgctcacccagaaacgctggtgaaagtaaaagatgctg
e

gggaaaaaacgccgtaaaacggaaggacaaaaacgagtgggtctttgcgaccactttcattttctacgac

Ap

aagatcagttgggtgcacgagtgggttacatcgaactggatctcaacagcggtaagatccttgagagttt

ttctagtcaacccacgtgctcacccaatgtagcttgacctagagttgtcgccattctaggaactctcaaa

Ap
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tcgccccgaagaacgttttccaatgatgagcacttttaaagttctgctatgtggcgecggtattateccegt

agcggggcttcttgcaaaaggttactactcgtgaaaatttcaagacgatacaccgcgccataatagggca

Ap

attgacgccgggcaagagcaactcggtcgccgcatacactattctcagaatgacttggttgagtactcac

taactgcggcccgttctcgttgagccagecggcgtatgtgataagagtcttactgaaccaactcatgagtg

Ap

cagtcacagaaaagcatcttacggatggcatgacagtaagagaattatgcagtgctgccataaccatgag

gtcagtgtcttttcgtagaatgcctaccgtactgtcattctcttaatacgtcacgacggtattggtactc

Ap

tgataacactgcggccaacttacttctgacaacgatcggaggaccgaaggagctaaccgcttttttgcac

e
actattgtgacgccggttgaatgaagactgttgctagcctcctggecttcctecgattggcgaaaaaacgtg

Ap

aacatgggggatcatgtaactcgccttgatcgttgggaaccggagctgaatgaagccataccaaacgacg

ttgtaccccctagtacattgagcggaactagcaacccttggcctcgacttacttcggtatggtttgetge

Ap
Pstl

agcgtgacaccacgatgcctgcagcaatggcaacaacgttgcgcaaactattaactggcgaactacttac

e
tcgcactgtggtgctacggacgtcgttaccgttgttgcaacgcgtttgataattgaccgecttgatgaatg

Ap

tctagcttcccggcaacaattaatagactggatggaggcggataaagttgcaggaccacttctgegetceg

agatcgaagggccgttgttaattatctgacctacctccgcctatttcaacgtcctggtgaagacgcgagc

Ap

gcccttccggetggetggtttattgectgataaatctggageccggtgagegtgggtectcgeggtatcattg

cgggaaggccgaccgaccaaataacgactatttagacctcggccactcgcacccagagcgccatagtaac

Ap
Ahdl

cagcactggggccagatggtaagccctcccgtatcgtagttatctacacgacggggagtcaggcaactat

gtcgtgaccccggtctaccattcgggagggcatagcatcaatagatgtgctgcccctcagtccgttgata

Ap

840

910

980

1050

1120

1190

1260

1330

1400
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ggatgaacgaaatagacagatcgctgagataggtgcctcactgattaagcattggtaactgtcagaccaa

cctacttgctttatctgtctagcgactctatccacggagtgactaattcgtaaccattgacagtctggtt
>

Ap

gtttactcatatatactttagattgatttaaaacttcatttttaatttaaaaggatctaggtgaagatcc

caaatgagtatatatgaaatctaactaaattttgaagtaaaaattaaattttcctagatccacttctagg

tttttgataatctcatgaccaaaatcccttaacgtgagttttcgttccactgagcgtcagaccccgtaga

aaaaactattagagtactggttttagggaattgcactcaaaagcaaggtgactcgcagtctggggcatct

aaagatcaaaggatcttcttgagatcctttttttctgcgcgtaatctgctgcttgcaaacaaaaaaacca

e
tttctagtttcctagaagaactctaggaaaaaaagacgcgcattagacgacgaacgtttgtttttttggt
Ori

ccgctaccagcggtggtttgtttgccggatcaagagctaccaactctttttccgaaggtaactggcttca

ggcgatggtcgccaccaaacaaacggcctagttctcgatggttgagaaaaaggcttccattgaccgaagt
Ori

gcagagcgcagataccaaatactgtccttctagtgtagccgtagttaggccaccacttcaagaactctgt

cgtctcgcgtctatggtttatgacaggaagatcacatcggcatcaatccggtggtgaagttcttgagaca
Ori

agcaccgcctacatacctcgctctgctaatcctgttaccagtggctgctgccagtggcgataagtcgtgt

tcgtggcggatgtatggagcgagacgattaggacaatggtcaccgacgacggtcaccgctattcagcaca
Ori

cttaccgggttggactcaagacgatagttaccggataaggcgcagcggtcgggctgaacggggggttcegt
e

gaatggcccaacctgagttctgctatcaatggcctattccgcgtcgccagcccgacttgccccccaagca
Ori

gcacacagcccagcttggagcgaacgacctacaccgaactgagatacctacagcgtgagctatgagaaag

cgtgtgtcgggtcgaacctcgcttgctggatgtggcttgactctatggatgtcgcactcgatactctttc
Ori

cgccacgcttcccgaagggagaaaggcggacaggtatccggtaagcggcagggtcggaacaggagagcgce

gcggtgcgaagggcttccctctttccgecctgtccataggccattcgeccgtcccagecttgtcecctctcgceg
Ori
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acgagggagcttccagggggaaacgcctggtatctttatagtcctgtcgggtttcgccacctctgacttg

tgctccctcgaaggtccccctttgcggaccatagaaatatcaggacagcccaaagcggtggagactgaac
Ori

agcgtcgatttttgtgatgctcgtcaggggggcggagcctatggaaaaacgccagcaacgcggecttttt

tcgcagctaaaaacactacgagcagtccccccgcecctcggatacctttttgecggtecgttgecgeccggaaaaa

Ori
>

acggttcctggccttttgctggeccttttgctcacatgttectttecctgecgttatccecctgattctgtggat

tgccaaggaccggaaaacgaccggaaaacgagtgtacaagaaaggacgcaataggggactaagacaccta

aaccgtattaccgcctttgagtgagctgataccgctcgccgcagccgaacgaccgagcgcagcgagtcag

e
ttggcataatggcggaaactcactcgactatggcgagcggegtcggettgectggectecgegtecgetcagte

Sapl

|
tgagcgaggaagcggaagagcgcctgatgcggtattttctccttacgcatctgtgecggtatttcacaccy

actcgctccttcgcecttctcgcggactacgccataaaagaggaatgcgtagacacgccataaagtgtggce

Bstz171

|
catatatggtgcactctcagtacaatctgctctgatgccgcatagttaagccagtatacactccgctatc

gtatataccacgtgagagtcatgttagacgagactacggcgtatcaattcggtcatatgtgaggcgatag

gctacgtgactgggtcatggctgcgccccgacacccgccaacacccgcectgacgcgecctgacgggettgt

cgatgcactgacccagtaccgacgcggggctgtgggcggttgtgggcgactgcgcgggactgcccgaaca

ctgctcccggcatccgcecttacagacaagctgtgaccgtctccgggagctgcatgtgtcagaggttttcac

e
gacgagggccgtaggcgaatgtctgttcgacactggcagaggccctcgacgtacacagtctccaaaagtg

cgtcatcaccgaaacgcgcgaggcagctgcggtaaagctcatcagcgtggtcgtgaagcgattcacagat

gcagtagtggctttgcgcgctccgtcgacgccatttcgagtagtcgcaccagcacttcgctaagtgtcta

gtctgcctgttcatccgcgtccagctcgttgagtttctccagaagcgttaatgtctggecttctgataaag

cagacggacaagtaggcgcaggtcgagcaactcaaagaggtcttcgcaattacagaccgaagactatttc

cgggccatgttaagggcggttttttcctgtttggtcactgatgcctccgtgtaagggggatttectgttca

gcccggtacaattcccgccaaaaaaggacaaaccagtgactacggaggcacattccccctaaagacaagt

tgggggtaatgataccgatgaaacgagagaggatgctcacgatacgggttactgatgatgaacatgcccg

e
acccccattactatggctactttgctctctcctacgagtgctatgecccaatgactactacttgtacgggce

2170

2240
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gttactggaacgttgtgagggtaaacaactggcggtatggatgcggcgggaccagagaaaaatcactcag

caatgaccttgcaacactcccatttgttgaccgccatacctacgccgccctggtctectttttagtgagtc

ggtcaatgccagcgcttcgttaatacagatgtaggtgttccacagggtagccagcagcatcctgcgatgce

ccagttacggtcgcgaagcaattatgtctacatccacaaggtgtcccatcggtcgtcgtaggacgctacg

agatccggaacataatggtgcagggcgctgacttccgcgtttccagactttacgaaacacggaaaccgaa

tctaggccttgtattaccacgtcccgcgactgaaggcgcaaaggtctgaaatgectttgtgectttggett

BpulOl

gaccattcatgttgttgctcaggtcgcagacgttttgcagcagcagtcgcttcacgttcgctcgecgtatc

ctggtaagtacaacaacgagtccagcgtctgcaaaacgtcgtcgtcagcgaagtgcaagcgagcgcatag

ggtgattcattctgctaaccagtaaggcaaccccgccagcctagccgggtcctcaacgacaggagcacga
| | | | | | | | | | | | | |

L L D e e e I I B |
ccactaagtaagacgattggtcattccgttggggcggtcggatcggcccaggagttgetgtecctegtget

FspAl

|
tcatgcgcacccgtggggccgceccatgccggcgataatggectgcttctcgeccgaaacgtttggtggeggg

agtacgcgtgggcaccccggcggtacggccgctattaccggacgaagagcggctttgcaaaccaccgccc

accagtgacgaaggcttgagcgagggcgtgcaagattccgaataccgcaagcgacaggccgatcatcgtc

tggtcactgcttccgaactcgctcccgcacgttctaaggcttatggegttecgetgtecggectagtagceag

gcgctccagcgaaagcggtcctcgceccgaaaatgacccagagcgctgceccggcacctgtcecctacgagttgceca

e
cgcgaggtcgetttcgeccaggageggettttactgggtctcgecgacggecgtggacaggatgetcaacgt

tgataaagaagacagtcataagtgcggcgacgatagtcatgccccgcgcecccaccggaaggagctgactgg

actatttcttctgtcagtattcacgccgctgctatcagtacggggcgcgggtggccttcctcgactgacc

gttgaaggctctcaagggcatcggtcgagatcccggtgcctaatgagtgagctaacttacattaattgcg

caacttccgagagttcccgtagccagctctagggccacggattactcactcgattgaatgtaattaacgce

ttgcgctcactgcccgctttccagtcgggaaacctgtcgtgccagctgcattaatgaatcggccaacgcg

L L D e e e I I B |
aacgcgagtgacgggcgaaaggtcagccctttggacagcacggtcgacgtaattacttagccggttgcge

Lac |

cggggagaggcggtttgecgtattgggcgeccagggtggtttttcttttcaccagtgagacgggcaacaget
e

gcccctcteccgccaaacgcataacccgcggtcccaccaaaaagaaaagtggtcactctgecccgttgtcga

Lac |
.
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gattgcccttcaccgcctggccctgagagagttgcagcaagcggtccacgctggtttgeccccagcaggceg

ctaacgggaagtggcggaccgggactctctcaacgtcgttcgccaggtgcgaccaaacggggtcgtccge

Lac |

|Hpal

aaaatcctgtttgatggtggttaacggcgggatataacatgagctgtcttcggtatcgtcgtatcccact

ttttaggacaaactaccaccaattgccgccctatattgtactcgacagaagccatagcagcatagggtga
Lac |

accgagatgtccgcaccaacgcgcagcccggactcggtaatggcgcgcattgcgecccagecgecatctgat

tggctctacaggcgtggttgcgcgtcgggcctgagceccattaccgecgecgtaacgcgggtecgecggtagacta

Lac |

cgttggcaaccagcatcgcagtgggaacgatgccctcattcagcatttgcatggtttgttgaaaaccgga

gcaaccgttggtcgtagcgtcacccttgctacgggagtaagtcgtaaacgtaccaaacaacttttggect

Lac |

catggcactccagtcgccttcccgttccgctatcggctgaatttgattgcgagtgagatatttatgcecag

gtaccgtgaggtcagcggaagggcaaggcgatagccgacttaaactaacgctcactctataaatacggtc

Lac |

PspOMI
Apal

ccagccagacgcagacgcgccgagacagaacttaatgggcccgctaacagcgcgatttgctggtgaccca

ggtcggtctgcgtctgcgecggctctgtecttgaattacccgggcgattgtcgecgectaaacgaccactgggt

Lac |

atgcgaccagatgctccacgcccagtcgcgtaccgtcttcatgggagaaaataatactgttgatgggtgt

tacgctggtctacgaggtgcgggtcagcgcatggcagaagtaccctcttttattatgacaactacccaca

Lac |

ctggtcagagacatcaagaaataacgccggaacattagtgcaggcagcttccacagcaatggcatcctgg

gaccagtctctgtagttctttattgcggccttgtaatcacgtccgtcgaaggtgtcgttaccgtaggacc

Lac |

Miul

tcatccagcggatagttaatgatcagcccactgacgcgttgcgcgagaagattgtgcaccgeccgetttac

agtaggtcgcctatcaattactagtcgggtgactgcgcaacgcgctcttctaacacgtggcggcgaaatg

Lac |

3850

3920

3990

4060

4130

4200

4270

4340

4410
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aggcttcgacgccgcttcgttctaccatcgacaccaccacgctggcacccagttgatcggcgcgagattt

tccgaagctgcggcgaagcaagatggtagctgtggtggtgcgaccgtgggtcaactagccgcgctctaaa
Lac |
.

aatcgccgcgacaatttgcgacggcgcgtgcagggccagactggaggtggcaacgccaatcagcaacgac

ttagcggcgctgttaaacgctgccgcgcacgtcccggtctgacctccaccgttgngttagtcgttgctg
Lac |
.

tgtttgcccgccagttgttgtgccacgecggttgggaatgtaattcagctccgecatcgecgcecttecactt

acaaacgggcggtcaacaacacggtgcgccaacccttacattaagtcgaggcggtagcggcgaaggtgaa

Lac |
I —

tttcccgcgttttcgcagaaacgtggctggecctggttcaccacgcgggaaacggtctgataagagacacc

aaagggcgcaaaagcgtctttgcaccgaccggaccaagtggtgcgccctttgccagactattctectgtgg

ggcatactctgcgacatcgtataacgttactggtttcacattcaccaccctgaattgactctcttccggg

ccgtatgagacgctgtagcatattgcaatgaccaaagtgtaagtggtgggacttaactgagagaaggccc

cgctatcatgccataccgcgaaaggttttgcgccattcgatggtgtccgggatctcgacgctctecctta

gcgatagtacggtatggcgctttccaaaacgcggtaagctaccacaggccctagagctgcgagagggaat

tgcgactcctgcattaggaagcagcccagtagtaggttgaggccgttgagcaccgeccgccgcaaggaatg

acgctgaggacgtaatccttcgtcgggtcatcatccaactccggcaactcgtggcggcggcgttecttac

gtgcatgcaaggagatggcgcccaacagtcccccggccacggggcctgccaccatacccacgccgaaaca

cacgtacgttcctctaccgcgggttgtcagggggccggtgccccggacggtggtatgggtgeggetttgt

agcgctcatgagcccgaagtggcgagcccgatcttceccccatcggtgatgtcggecgatataggcgeccagea

tcgcgagtactcgggcttcaccgctcgggctagaaggggtagccactacageccgctatatccgeggtegt

SgrAl

accgcacctgtggcgccggtgatgccggccacgatgcgtccggcgtagaggatcgagatcgatctcgatc

tggcgtggacaccgcggccactacggccggtgctacgcaggccgcatctcctagctctagctagagcetag

Xbal

|
ccgcgaaattaatacgactcactataggggaattgtgagcggataacaattcccctctagaaataatttt

ggcgctttaattatgctgagtgatatccccttaacactcgcctattgttaaggggagatctttattaaaa

»——— T7 Promoter Lac Operatof —— =

4480

4550

4620

4690

4760

4830

4900
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5180
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Barl Barl'
| |
gtttaactttaagaaggagatatacatatgagcgataaaattattcacctgactgacgacagttttgaca

caaattgaaattcttcctctatatgtatactcgctattttaataagtggactgactgctgtcaaaactgt
Trx Tag

Rsrll

cggatgtactcaaagcggacggggcgatcctcgtcgatttctgggcagagtggtgcggtccgtgcaaaat

gcctacatgagtttcgcctgccccgctaggagcagctaaagacccgtctcaccacgccaggcacgtttta
Trx Tag

gatcgccccgattctggatgaaatcgctgacgaatatcagggcaaactgaccgttgcaaaactgaacatc

ctagcggggctaagacctactttagcgactgcttatagtcccgtttgactggcaacgttttgacttgtag
Trx Tag

| A P | L D E | A D E Y Q G K L T \% A K L N |
T T T T T T T T T T T T T T T T T T T T T T T

39 40 M 42 43 44 45 46 47 48 49 50 51 52 53 54 55 5 57 58 59 60 61

gatcaaaaccctggcactgcgccgaaatatggcatccgtggtatcccgactctgctgctgttcaaaaacg

ctagttttgggaccgtgacgcggctttataccgtaggcaccatagggctgagacgacgacaagtttttgc
Trx Tag

D Q N P G T A P K Y G | R G | P T L L L F K N

62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 81 82 83 84

gtgaagtggcggcaaccaaagtgggtgcactgtctaaaggtcagttgaaagagttcctcgacgctaacct

cacttcaccgccgttggtttcacccacgtgacagatttccagtcaactttctcaaggagctgcgattgga
Trx Tag

G E \ A A T K \% G A L S K G Q L K E F L D A N L
T T T T T T T T T T T T T T T T T T T T T T T T
8 86 87 88 89 90 91 92 93 94 95 96 97 98 99 100 101 102 103 104 105 106 107 108

ggccggttctggttctggccatatgcaccatcatcatcatcattcttectggtctggtgccacgeggttct

ccggccaagaccaagaccggtatacgtggtagtagtagtagtaagaagaccagaccacggtgcgccaaga

A G S G S G H M H H H H H H S S G L \ P R G S
T T T T T T T T T T T T T T T T T T T T
109 110 111 112 113 114 115 116 117 118 119 120 121 122 123 124 125 126 127 128 129 130 131

5250

5320

5390

5460

5530

5600
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Acc65
‘ Kpnl

ggtatgaaagaaaccgctgctgctaaattcgaacgccagcacatggacagcccagatctgggtaccgacg

e
ccatactttctttggcgacgacgatttaagcttgcggtcgtgtacctgtcgggtctagacccatggetgce

En...e

G M K E T A A A K F E R Q H M D S P D L G T D
T T T T T T T T T T T T T T

1 1 1 1 1 1 1 1 1
132 133 134 135 136 137 138 139 140 141 142 143 144 145 146 147 148 149 150 151 152 153 154

acgacgacaaggccatggcgatATCAACAAGTTTGTACAAAAAAGCAGGCTctgaaaacttgtactttca

tgctgctgttccggtaccgctaTAGTTGTTCAAACATGTTTTTTCGTCCGAgacttttgaacatgaaagt
Enterokinase ] oy [ mevee

BGT25_T02al1-pDONR221

D D D K A M A | S T S L Y K K A G S E N L Y F Q
T T T T T T T T T T T T

1 1 1 1 1 1 1 1 1 1 1 1
155 156 157 158 159 160 161 162 163 164 165 166 167 168 169 170 171 172 173 174 175 176 177 178

aggcAGCACCATCGGCCTGTGCATGATTGTCAAGAACGAGACGAAGGTCATCCTGCAATGCCTCGCCAGC

tccgTCGTGGTAGCCGGACACGTACTAACAGTTCTTGCTCTGCTTCCAGTAGGACGTTACGGAGCGGTCG

*| GT2?

BGT25_T02al

BGT25_T02al-pDONR221

G S T | G L C M | \ K N E T K \ | L Q C L A S
T T T T T T T T T T T T T T T T T T T T T T T
179 180 181 182 183 184 185 186 187 188 189 190 191 192 193 194 195 196 197 198 199 200 201

Agel

GTGCTCCCCCTTGTCGACTACGTGCTCATCGTCGACACCGGTTCCGAGGACGGCACGCAAGACCTGATAC

e
CACGAGGGGGAACAGCTGATGCACGAGTAGCAGCTGTGGCCAAGGCTCCTGCCGTGCGTTCTGGACTATG

GT2?

BGT25_T02al

BGT25_T02al-pDONR221

\ L P L \ D Y \ L | \ D T G S E D G T Q D L [
20|2 2(!)3 264 20|5 2(|)6 267 2(!)8 2(|)9 21|0 21|1 21|2 21|3 21|4 21|5 21|6 21|7 21|8 21|9 250 22|1 252 253 22|4
GCGGCTTTCTCGCCGATAACGGTGTCCAAGGCGCTGTCATTGACGAGCCATGGCGGGACTTCGCGTACAA

e
CGCCGAAAGAGCGGCTATTGCCACAGGTTCCGCGACAGTAACTGCTCGGTACCGCCCTGAAGCGCATGTT

GT2?

BGT25_T02a1

BGT25_T02al1-pDONR221

R G F L A D N G \ Q G A \ | D E P W R D F A Y N
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
225 226 227 228 229 230 231 232 233 234 235 236 237 238 239 240 241 242 243 244 245 246 247 248

5670

5740

5810

5880

5950
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5

o

3

CCGGACCTTCGCCCTTGAACGATTGCGTAAAGTCGAGACTGTCGACTATGCAATGATCATCGACGCGGAC

GGCCTGGAAGCGGGAACTTGCTAACGCATTTCAGCTCTGACAGCTGATACGTTACTAGTAGCTGCGCCTG

BGT25_T02a1

BGT25_T02al-pDONR221

R T F A L E R L R K \ E T \ D Y A M [ | D A D

249 250 251 252 253 254 255 256 257 258 259 260 261 262 263 264 265 266 267 268 269 270 271
GATGTTCTGATCCGGGACGCCGACTTCGATCCGATCAGGTTCAAGTCGCAGATGGAACACGATTTATACG

CTACAAGACTAGGCCCTGCGGCTGAAGCTAGGCTAGTCCAAGTTCAGCGTCTACCTTGTGCTAAATATGC

BGT25_T02al

BGT25_T02al-pDONR221

D \% L | R D A D F D P | R F K S Q M E H D L Y

27|2 2;3 2;4 27|5 2;6 2;7 2;8 2;9 2;30 2;31 2§|32 2;33 2;34 2§|35 2;36 2;37 2;38 2;39 260 2£|31 2S|)2 263 2§|)4
ACGTCGAGGTGTTACATGGTGGCATTTCGTTTTATCGCCCGCAGATCTGCCGCAACCGTCTGCCGTTCGC

TGCAGCTCCACAATGTACCACCGTAAAGCAAAATAGCGGGCGTCTAGACGGCGTTGGCAGACGGCAAGCG

BGT25_T02al

BGT25_T02al-pDONR221

D \% E \ L H G G [ S F Y R P Q | C R N R L P F A

2é5 25;6 2£|)7 2!58 25;9 3[|JO 3(|J1 3(|)2 3[|J3 3(|)4 3(|)5 3(|)6 3(|)7 368 3(|)9 31|O 31|1 31|2 31|3 3‘;4 31|5 31|6 3‘;7 31|8
CTTCAAGGGCGTCCTGCACGAATATCTCGAGGCCCCTCCTGGCCATCTCACGCGGGAGACCGCCAAGGGT

GAAGTTCCCGCAGGACGTGCTTATAGAGCTCCGGGGAGGACCGGTAGAGTGCGCCCTCTGGCGGTTCCCA

BGT25_T02al

BGT25_T02al-pDONR221

F K G \% L H E Y L E A P P G H L T R E T A K G

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
319 320 321 322 323 324 325 326 327 328 329 330 331 332 333 334 335 336 337 338 339 340 341
Bael Bael'

TTTCGCGTGGCGACGGGGCGTGGCGGAGCACGCAGTCAAAACCCACGAAAGTACCAGGACGACTCGGCCG

AAAGCGCACCGCTGCCCCGCACCGCCTCGTGCGTCAGTTTTGGGTGCTTTCATGGTCCTGCTGAGCCGGC

BGT25_T02a1

BGT25_T02al-pDONR221

F R \ A T G R G G A R S Q N P R K Y Q D D S A

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
342 343 344 345 346 347 348 349 350 351 352 353 354 355 356 357 358 359 360 361 362 363 364

6020

6090

6160

6230

6300
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5 TTCTTGAAAATGCGCTTGCAACGGAGACCGACCCCTTTCTTGTTTCGCGATACACCTTCTATCTGGCGCA

] | ] | ] | ] | ] | ] | ] |
o —+—+—+— e e

3 AAGAACTTTTACGCGAACGTTGCCTCTGGCTGGGGAAAGAACAAAGCGCTATGTGGAAGATAGACCGCGT

o BGT25_T02a1

BGT25_T02al-pDONR221

\ L E N A L A T E T D P F L \ S R Y T F Y L A Q

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
° 365 366 367 368 369 370 371 372 373 374 375 376 377 378 379 380 381 382 383 384 385 386 387 388

5 GAGCTACAGGGATTCCGGCGAGCGTGAAAAATCACTCGCGAACTATCTGAAGCGCGCCGATCTAGGTTTT

3 CTCGATGTCCCTAAGGCCGCTCGCACTTTTTAGTGAGCGCTTGATAGACTTCGCGCGGCTAGATCCAAAA

o BGT25_T02al

BGT25_T02al-pDONR221

S Y R D S G E R E K S L A N Y L K R A D L G F

T T T T T T T T T T T T T T T T T T T T T T T
° 389 390 391 392 393 394 395 396 397 398 399 400 401 402 403 404 405 406 407 408 409 410 411

TGGGACGAGGAGGTCTATGTCAGCCTGCTTGAGGCGGGCAACCTCATGGCAGCATTGGGGCGGCCATTCG

o —t
3 ACCCTGCTCCTCCAGATACAGTCGGACGAACTCCGCCCGTTGGAGTACCGTCGTAACCCCGCCGGTAAGC

o BGT25_T02al

BGT25_T02al-pDONR221

w D E E \% Y \% S L L E A G N L M A A L G R P F

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
° 412 413 414 415 416 417 418 419 420 421 422 423 424 425 426 427 428 429 430 431 432 433 434
BspMI

5' ACGAGGTCGTTGCCGCCTTTGAGCGCGCGGCGCAGGTCGTCCCCGCCCGCGCGGAGGCTCTACACGCTGC

[e]
3 TGCTCCAGCAACGGCGGAAACTCGCGCGCCGCGTCCAGCAGGGGCGGGCGCGCCTCCGAGATGTGCGACG

o BGT25_T02a1

BGT25_T02al-pDONR221

D E \ \ A A F E R A A Q \ \ P A R A E A L H A A

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
o 435 436 437 438 439 440 441 442 443 444 445 446 447 448 449 450 451 452 453 454 455 456 457 458

5 GAGCCTCTATTGCCGCAACCAGGGCCGGAATGCGGAAGGAACGGAATTTGCGCGTCGAGGGCTCGACCTT

3 CTCGGAGATAACGGCGTTGGTCCCGGCCTTACGCCTTCCTTGCCTTAAACGCGCAGCTCCCGAGCTGGAA

o BGT25_T02a1

BGT25_T02al-pDONR221

S L Y C R N Q G R N A E G T E F A R R G L D L

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
° 459 460 461 462 463 464 465 466 467 468 469 470 471 472 473 474 475 476 477 478 479 480 481

6370

6440

6510

6580

6650
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o

5

Pasl

|
GTTCAACCCGCCGGACTTTTCATTCAGCCCTGGGTTTACGATTACGGACTGCTCGACGAGTTTGCTGTCA
] | ] | ] | ] | ] | ] | ] |
L L L L L UL L
CAAGTTGGGCGGCCTGAAAAGTAAGTCGGGACCCAAATGCTAATGCCTGACGAGCTGCTCAAACGACAGT
GT2?

BGT25_T02al

BGT25_T02al1-pDONR221

\ Q P A G L F | Q P w \% Y D Y G L L D E F A \%

4é2 4é3 4é4 4é5 4é6 4é7 4é8 4;39 4£|30 461 4$|32 4£|33 4£|)4 4$|35 4é6 4£|)7 4£|38 4é9 560 5(|)1 5(|)2 563 5(|)4
ATGCCTACTGGGCAGGCGCCTACCGGGAATCGCTCGACGCTTGTCTAAAATTGCTCGCCTCCGACAAATT

TACGGATGACCCGTCCGCGGATGGCCCTTAGCGAGCTGCGAACAGATTTTAACGAGCGGAGGCTGTTTAA

GT2?

BGT25_T02al

BGT25_T02al-pDONR221

N A Y W A G A Y R E S L D A C L K L L A S D K L

565 5(|)6 5(|)7 5(|)8 5(|)9 51|O 51|1 51|2 51|3 51|4 51|5 51|6 51I7 51|8 51|9 550 551 52|2 553 52|4 52|5 556 52|7 558
GCCTGCGGAAATGGCGAAGCGTGTGGTGGCCAACGCTCGCTTCGCCACCGGCAAGCTTCCGGTCAATGAG

e
CGGACGCCTTTACCGCTTCGCACACCACCGGTTGCGAGCGAAGCGGTGGCCGTTCGAAGGCCAGTTACTC

GT2? |

BGT25_T02al

procol...enase

BGT25_T02al-pDONR221

P A E M A K R \ \ A N A R F A T G K L P \ N E

52|9 550 5:|31 5é2 553 51;,4 SZI‘sS 5:|36 51;,7 558 5:|39 54|10 54|11 5412 54|l3 54|14 5415 54|16 54|17 54|18 54|19 55:0 5é1
CCGCCGAAACTTGGGGCGTTCGGGACCGAGAGCTTGATCGACCAGCACAGGCTTGTCCGGCAGCGGTCGT

e
GGCGGCTTTGAACCCCGCAAGCCCTGGCTCTCGAACTAGCTGGTCGTGTCCGAACAGGCCGTCGCCAGCA

BGT25_T02a1

procollagen-lysine 5-dioxygenase

BGT25_T02al1-pDONR221

P P K L G A F G T E S L | D Q H R L \ R Q R S

T T T T T T T T T T T T T T T T T T T T T T T
552 553 554 555 556 557 558 559 560 561 562 563 564 565 566 567 568 569 570 571 572 573 574

6720

6790

6860

6930
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o

3

TGCGGTCGCGCATCGAGGGCACGCCGCGCATCCTGGTGACAATCCTCGCAAAGCAGAAAGAGCCGGCACT

ACGCCAGCGCGTAGCTCCCGTGCGGCGCGTAGGACCACTGTTAGGAGCGTTTCGTCTTTCTCGGCCGTGA

BGT25_T02a1

procollagen-lysine 5-dioxygenase

BGT25_T02al1-pDONR221

L R S R | E G T P R | L \ T | L A K Q K E P A L
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
575 576 577 578 579 580 581 582 583 584 585 586 587 588 589 590 591 592 593 594 595 596 597 598

GCCGCTGTACCTCGAGTGCATCGAGGCGCTCGACTACCCCAAGGCGTCGATCGTCCTGTACATCAGGACA

CGGCGACATGGAGCTCACGTAGCTCCGCGAGCTGATGGGGTTCCGCAGCTAGCAGGACATGTAGTCCTGT

BGT25_T02al

procollagen-lysine 5-dioxygenase

BGT25_T02al-pDONR221

P L Y L E C | E A L D Y P K A S | \% L Y | R T

599 600 601 602 603 604 605 606 607 608 609 610 611 612 613 614 615 616 617 618 619 620 621
AACAACAACACCGACAGGACCGAGCACATACTGCGCGAATGGGTGGAGCGCGTTGGTCACCTCTATGCCG

TTGTTGTTGTGGCTGTCCTGGCTCGTGTATGACGCGCTTACCCACCTCGCGCAACCAGTGGAGATACGGC

BGT25_T02al

procollagen-lysine 5-dioxygenase

BGT25_T02al-pDONR221

N N N T D R T E H | L R E w \% E R \% G H L Y A

622 623 624 625 626 627 628 629 630 631 632 633 634 635 636 637 638 639 640 641 642 643 644
CGGTTGAATTCGATGCCTCCAACGTGGCCGATAGAGTCGAGCAGTTTGGCGAACACGAATGGAACGAGAC

GCCAACTTAAGCTACGGAGGTTGCACCGGCTATCTCAGCTCGTCAAACCGCTTGTGCTTACCTTGCTCTG

BGT25_T02al

procollagen-lysine 5-dioxygenase

BGT25_T02al1-pDONR221

A \% E F D A S N \% A D R \% E Q F G E H E w N E T

6415 64|16 64|17 6418 64|19 6%0 65|1 6%2 6%3 6%4 6%5 65|6 6%7 6%8 65|9 6(130 6(|51 6é2 6é3 6é4 6é5 6(|56 6é7 6é8
GCGCTTCAGGGTGCTTGGCCGAATCCGCAACATAAGTTTGCGGAAAACTCTCGAACACAGCTGCGATTTC

CGCGAAGTCCCACGAACCGGCTTAGGCGTTGTATTCAAACGCCTTTTGAGAGCTTGTGTCGACGCTAAAG

BGT25_T02al

procollagen-lysine 5-dioxygenase

BGT25_T02al1-pDONR221

R F R \% L G R | R N | S L R K T L E H S Cc D F

T T T T T T T T T T T T T T T T T T T T T T T
669 670 671 672 673 674 675 676 677 678 679 680 681 682 683 684 685 686 687 688 689 690 691

7000

7070

7140

7210

7280



Wednesday, August 24, 2011 2:26 PM Page 14 of 18
BGT25_T02al-pET32-DEST

BmgBI
o mg

5' TATTTCGTTGCCGACGTCGATAATTTCGTGCGACCGGCCACGCTACGCGAGCTTGTCGCGCTCGACGTGC

I RN R e e R RS R R RRERE RE R AR RRERE LY
3 ATAAAGCAACGGCTGCAGCTATTAAAGCACGCTGGCCGGTGCGATGCGCTCGAACAGCGCGAGCTGCACG
BGT25_T02al
o procollagen-lysine 5-dioxygenase
BGT25_T02al-pDONR221
o
Y F \Y% A D \% D N F \% R P A T L R E L \% A L D \%
o 662 663 664 665 656 667 668 6é9 760 761 762 763 764 765 766 767 768 769 7;0 7;1 7{2 7;3 7{4
Xmal
o Smal
CGATCGTCGCTCCCCTGCTTCGCTCCATCTCTCCCGGGCAATACTATTCGAACTACCACGCCGAAATCGA
I RN R e e e R A ERRR SRR RRER R RERRE A RRR RS LAY
3 GCTAGCAGCGAGGGGACGAAGCGAGGTAGAGAGGGCCCGTTATGATAAGCTTGATGGTGCGGCTTTAGCT
BGT25_T02al
o procollagen-lysine 5-dioxygenase
BGT25_T02al-pDONR221
o
P | \% A P L L R S | S P G Q Y Y S N Y H A E | D
o 71|5 71|6 71|7 71|8 71|9 750 72|1 752 753 754 755 72|6 757 758 759 750 751 752 753 73|,4 755 71;»6 73|;7 7:|’>8
° Pmll
CGCCAACGGCTACTATATGCAGTGCGATCAATATGGGTGGGTGCTCAACCGCCACGTGCGCGGCATTATC
T o o o O L B B B L B e e oL S 210
3 GCGGTTGCCGATGATATACGTCACGCTAGTTATACCCACCCACGAGTTGGCGGTGCACGCGCCGTAATAG
BGT25_T02al
o procollagen-lysine 5-dioxygenase
BGT25_T02al-pDONR221
o
A N G Y Y M Q C D Q Y G w Vv L N R H \% R G | I
o 759 740 751 7&2 7&3 7&4 7&5 756 7&7 7&8 759 7é0 7%1 7%2 7é3 7é4 7%5 7%6 7é7 7é8 7%9 7é0 7é1
5' GAGATGCCGCTTGTGCACTGCACCTATCTTGTCCGCGCCGACGTACTGCCCGAACTGACATACGAGGACG
1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 7560
L D e B L L |

o
3 CTCTACGGCGAACACGTGACGTGGATAGAACAGGCGCGGCTGCATGACGGGCTTGACTGTATGCTCCTGC

BGT25_T02al

o procollagen-lysine 5-dioxygenase

BGT25_T02al-pDONR221

E M P L \% H (¢} T Y L \% R A D \% L P E L T Y E D

T T T T T T T T T T T T T T T T T T T T T T T
° 762 763 764 765 766 767 768 769 770 771 772 773 774 775 776 777 778 779 780 781 782 783 784
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CGACATCGCGCTACGAGTACGTGATCTTTGCCGACAGCGCCCGCAAGGCCGGCATCGTCCAGTATATGGA

GCTGTAGCGCGATGCTCATGCACTAGAAACGGCTGTCGCGGGCGTTCCGGCCGTAGCAGGTCATATACCT

BGT25_T02a1

procollagen-lysine 5-dioxygenase

BGT25_T02al-pDONR221

A T S R Y E Y \ [ F A D S A R K A G | \ Q Y M D

785 786 787 788 789 790 791 792 793 794 795 796 797 798 799 800 801 802 803 804 805 806 807 808
TAACCGACAAGTCTATGGCTACATCACCTTCGGCGATGGCCAATATTATGTGAGTGACGGGATCGAGCGC

ATTGGCTGTTCAGATACCGATGTAGTGGAAGCCGCTACCGGTTATAATACACTCACTGCCCTAGCTCGCG

BGT25_T02al

procollagen-lysine 5-dioxygenase |

BGT25_T02al-pDONR221

N R Q Vv Y G Y | T F G D G Q Y Y \ S D G [ E R

869 81|O 81|1 81|2 81|3 81|4 81|5 81|6 81|7 81|8 81|9 82|0 82|1 82|2 82|3 854 82|5 82|6 857 82|8 82|9 8:|’>0 81;1
GCCCGAGCGCTGTTGCACGGTGCCGGCGACACGCCGGTATTCACTGCCGCCACGCCTCCGGGCGCCGTAC

CGGGCTCGCGACAACGTGCCACGGCCGCTGTGCGGCCATAAGTGACGGCGGTGCGGAGGCCCGCGGCATG

BGT25_T02al

BGT25_T02al-pDONR221

A R A L L H G A G D T P \% F T A A T P P G A \%

832 833 834 835 836 837 838 839 840 841 842 843 844 845 846 847 848 849 850 851 852 853 854
CGATGCCAGATCGACATGTCGAGCCGCCGCAAATTCACCTAATAAACTTGGACAGCAGCGTCGAGCGCTG

GCTACGGTCTAGCTGTACAGCTCGGCGGCGTTTAAGTGGATTATTTGAACCTGTCGTCGCAGCTCGCGAC

BGT25_T02al

BGT25_T02al-pDONR221

P M P D R H \% E P P Q | H L | N L D S S \% E R w

T T T T T T T T T T T T T T T T T T T T T T T T
855 856 857 858 859 860 861 862 863 864 865 866 867 868 869 870 871 872 873 874 875 876 877 878

7630

7700

7770

7840
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o

5

SgrDlI

|
GCGCAAATATCAAGATAGGAATCCTCATCTAGCCGCCAATACAATTCGGGTATCGGCCGTCGACGGAGCA
| | | | | | | | | | | | |
L D D U e L L DL LR B |
CGCGTTTATAGTTCTATCCTTAGGAGTAGATCGGCGGTTATGTTAAGCCCATAGCCGGCAGCTGCCTCGT

BGT25_T02al

BGT25_T02al-pDONR221

R K Y Q D R N P H L A A N T | R \% S A \% D G A

87|9 82|30 8é1 8é2 82|33 8é4 8é5 8é6 8é7 82|38 8é9 860 89|)1 8£|32 863 8£|94 8£|35 89|)6 8£|97 868 89|)9 9(|)0 9(|)1
TCCCTCGATAGGTCGACCTTGCAAGCCTTGGTGGACGATGGAGTGATTGCCGAGGATTGCGGGTATCTGC

AGGGAGCTATCCAGCTGGAACGTTCGGAACCACCTGCTACCTCACTAACGGCTCCTAACGCCCATAGACG

BGT25_T02al

BGT25_T02al-pDONR221

S L D R S T L Q A L \ D D G \ | A E D C G Y L

T T T T T T T T T T T T T T T T T T T T T T T
902 903 904 905 906 907 908 909 910 911 912 913 914 915 916 917 918 919 920 921 922 923 924

CGGGCGCATTGGGATGTGCTCTATCGCACATCAACTTGTGGAAGTTAGCGGTATCCGAGAAGCGGCCAAT

GCCCGCGTAACCCTACACGAGATAGCGTGTAGTTGAACACCTTCAATCGCCATAGGCTCTTCGCCGGTTA

BGT25_T02al

BGT25_T02al-pDONR221

P G A L G C A L S H | N L w K L A \ S E K R P |

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
925 926 927 928 929 930 931 932 933 934 935 936 937 938 939 940 941 942 943 944 945 946 947 948

TACCATTTTCGAGGACGACGTCTACTCGTCGTTCAACTTTCTTGAGGAGTCGACTCGCATTCTGTCCATG

ATGGTAAAAGCTCCTGCTGCAGATGAGCAGCAAGTTGAAAGAACTCCTCAGCTGAGCGTAAGACAGGTAC

BGT25_T02a1

BGT25_T02al-pDONR221

T | F E D D \ Y S S F N F L E E S T R | L S M

949 950 951 952 953 954 955 956 957 958 959 960 961 962 963 964 965 966 967 968 969 970 971
GCTCCAGAGAACTGGGATATGGTAAAGTGGGGATTCAATTTCGACCCTCTATTCCTGTGGTTGAACTTCG

CGAGGTCTCTTGACCCTATACCATTTCACCCCTAAGTTAAAGCTGGGAGATAAGGACACCAACTTGAAGC

BGT25_T02a1

BGT25_T02al-pDONR221

A P E N W D M \ K W G F N F D P L F L W L N F

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
972 973 974 975 976 977 978 979 980 981 982 983 984 985 986 987 988 989 990 991 992 993 994

7910

7980

8050

8120

8190
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BGT25_T02al-pET32-DEST

5 ATTTCTCCAAAGCCAAGCTGGAGTTCTACAACCGACAACACAAACAGATTCCGGCCCAATTTCAATCTGA

o ; — | | | | '....I....'....I....'....I....I....I....I 8260

3 TAAAGAGGTTTCGGTTCGACCTCAAGATGTTGGCTGTTGTGTTTGTCTAAGGCCGGGTTAAAGTTAGACT

BGT25_T02a1

o

BGT25_T02al-pDONR221

o
D F S K A K L E F Y N R Q H K Q | P A Q F Q s E
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
° 995 996 997 998 999 1000 1001 1002 1003 1004 1005 1006 1007 1008 1009 1010 1011 1012 1013 1014 1015 1016 1017 1018
Spel

° |

5' AACCTATCCGCGATCTCTTATCCGACTAGTCCATTCCTTTGGTGCAATGGCTTATTCAGTAACTCCAAGG

S N N7 - T
3 TTGGATAGGCGCTAGAGAATAGGCTGATCAGGTAAGGAAACCACGTTACCGAATAAGTCATTGAGGTTCC
BGT25_T02al
o e
BGT25_T02al-pDONR221
o
T Y P R S L | R L \% H S F G A M A Y S \% T P R
° 10I19 10I20 10I21 1OI22 10I23 10I24 1OI25 10I26 10I27 10I28 10I29 10I30 10I31 10I32 10I33 10I34 10I35 10I36 10I37 10I38 10I39 10I40 10I41
GGAGCTCAAGTACTTCTTGAAAAATGCCTACCTCTTCGAAAGCGGCTTATTCCGTTTCCTGGGACTGGAG
o e 8400
3 CCTCGAGTTCATGAAGAACTTTTTACGGATGGAGAAGCTTTCGCCGAATAAGGCAAAGGACCCTGACCTC
BGT25_T02al
o ew 000
BGT25_T02al-pDONR221
o
G A Q \% L L E K C L P L R K R L | P F P G T G
o 10I42 1OI43 10I44 10I45 10I46 10I47 1OI48 10I49 10I50 1OI51 10I52 10I53 10I54 10I55 1OI56 10I57 10I58 1OI59 10I60 10I61 10I62 10I63 1OI64
° Absl Nsil
TGGTCCTCGAGGATGAGGGCATCGACTGCGCAATGTCCGCGGTGTATGACTCGATGCATGCGTTCGTCTG
1 | 1 | 1 | 1 | 1 | 1 | 1 | 8470

[e] ——
3 ACCAGGAGCTCCTACTCCCGTAGCTGACGCGTTACAGGCGCCACATACTGAGCTACGTACGCAAGCAGAC

BGT25_T02al

o

BGT25_T02al-pDONR221

\% \% L E D E G | D C A M S A \% Y D S M H A F \% C

T T T T T T T T T T T T T T T T T T T T T T T T
° 1065 1066 1067 1068 1069 1070 1071 1072 1073 1074 1075 1076 1077 1078 1079 1080 1081 1082 1083 1084 1085 1086 1087 1088
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CATGCCGCCACTGGTCATTCACGACGACGAGCAGGCATCAGATCGGGAAGTCGCGAATCGGCAGTAGGAC

GTACGGCGGTGACCAGTAAGTGCTGCTGCTCGTCCGTAGTCTAGCCCTTCAGCGCTTAGCCGTCATCCTG
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BamHI Notl

|
CCAGCTTTCTTGTACAAAGTGGTTGATatcggatccgaattcgagctccgtcgacaagcttgcggccgca

GGTCGAAAGAACATGTTTCACCAACTAtagcctaggcttaagctcgaggcagctgttcgaacgccggegt

attB2
— BGT..21 —=

ctcgagcaccaccaccaccaccactgagatccggctgctaacaaagcccgaaaggaagctgagttggcetg

e
gagctcgtggtggtggtggtggtgactctaggeccgacgattgtttcgggetttccttcgactcaaccgac

Blpl
|
ctgccaccgctgagcaataactagcataaccccttggggcctctaaacgggtcttgaggggttttttget

gacggtggcgactcgttattgatcgtattggggaaccccggagatttgcccagaactccccaaaaaacga

T7 Terminator

gaaaggaggaactatatccggat

e
ctttcctccttgatataggcecta
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