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Absent Sites

Accb65l
Accl
Afel
Aflll
Ahdl
Ajul
Ajul'
Alol
Alol'
Arsl
Arsl'
BamHI
Barl
Barl'
Bbel
Bglll
Bmtl
BsaBI
Bsal
Bsiwi
BsmFlI
BspMI
BsrGl
BstAPI
BstEll
Bsu36l
Clal
Dralll
EcolCRI
EcoNI
EcoO109I
EcoRlI
EcoRV
Hindlll
Kasl
Kpnl
Mlul
Mscl
Narl
Nhel
NmeAlll
Pacl
Pcil
PfIMI
Pfol
PpuMI
PshAl
Psrl
Psrl'

0

JRE U U (NI WU (ST U (U U U ORI (U U (U (AT (U (U (A U W (U U ORI (U PRI (U (U U (U (U U (U (U (U (U A WU (U (U (U (U A WU (T S U (I (U (U §

Aarl,Aatll,Absl,Agel,Alel,Apal,Ascl,AsiSI,Avrll,Bael,Bael',BbvCl,Bcll,Blpl,BmgBI,Bpu10I,BsmBI,BssHIl,BstXI,BstZ 171,
Btgl,CspCl,CspCl',Eagl,Fall,Fall',Fsel,FspAl,MauBI,Mrel,Ncol,Ndel,Notl,Nrul,Nsil,Pasl,Pmel,Pmll,PspOMI,PspXI,Pstl,Rsrll,

Sacll,SanDI,Sbfl,SexAl,Sfil,SgrDI,SnaBl,Spel,Srfl,Stul,Swal, Tth11 11,Xhol,Zral

(8) 9 (5666)
(2822) 2823 (2852)
(2947) 2948 (2727)
(121) 122 (5553)
(3964) 3965 (1710)
(1042) 1043 (4632)
(1010) 1011 (4664)
(5184) 5185 (490)
(5152) 5153 (522)
(1341) 1342 (4333)
(1309) 1310 (4365)
(2815) 2816 (2859)
(1970) 1971 (3704)
(2002) 2003 (3672)
(189) 190 (5485)
(74) 75 (5600)
(32) 33 (5642)
(2583) 2584 (3091)
(2352) 2353 (3322)
(307) 308 (5367)
(1443) 1444 (4231)
(1551) 1552 (4123)
(643) 644 (5031)
(111) 112 (5563)
(760) 761 (4914)
(766) 767 (4908)
(1518) 1519 (4156)
(5116) 5117 (558)
(16) 17 (5658)
(1770) 1771 (3904)
(1332) 1333 (4342)
(740) 741 (4934)
(1491) 1492 (4183)
(124) 125 (5550)
(185) 186 (5489)
(12) 13 (5662)
(22) 23 (5652)
(1659) 1660 (4015)
(186) 187 (5488)
(28) 29 (5646)
(4113) 4114 (1561)
(1477) 1478 (4197)
(3071) 3072 (2603)
(2120) 2121 (3554)
(260) 261 (5414)
(1332) 1333 (4342)
(2886) 2887 (2788)
(291) 292 (5383)
(323) 324 (5351)
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Pvull
Sacl
Sall
Scal
Sfol
SgrAl
Sma
Sphl
Styl
Xbal
Xcml
Xmal
Xmnl
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(108) 109 (5566)
(18) 19 (5656)
(2821) 2822 (2853)
(4444) 4445 (1230)
(187) 188 (5487)
(1581) 1582 (4093)
(3) 4 (5671)
(816) 817 (4858)
(2268) 2269 (3406)
(200) 201 (5474)
(888) 889 (4786)
(1) 2 (5673)
(4563) 4564 (1111)
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EcolCRI
Sacl Nhel
‘ Mlul ‘ Bmtl ‘Bglll
CCCGGGAGGTACCGAGCTCTTACGCGTGCTAGCCGGTCTCTGTGTAATACTTTTGGTCTCTGTGTAATACTTTAGATCTACTTGGGCATAAAAGGCAGAG
1 1 1 1 1 1 1 1 1

Xmal Acc65I
‘ Smal ‘ Kpnl

GGGCCCTCCATGGCTCGAGAATGCGCACGATCGGCCAGAGACACATTATGAAAACCAGAGACACATTATGAAATCTAGATGAACCCGTATTTTCCGTCTC

2X Ori ZRE1 Beta globin TATA box
[ > [

Pvull flll Sfol
BstAPI r Hindlll ‘ ‘Bbel

\ \
CAGGGCAGCTGCTGCTTACACTTAAGCTTGGCATTCCGGTACTGTTGGTAAAATGGAAGACGCCAAAAACATAAAGAAAGGCCCGGCGCCATTCTATCCT

T T T
GTCCCGTCGACGACGAATGTGAATTCGAACCGTAAGGCCATGACAACCATTTTACCTTCTGCGGTTTTTGTATTTCTTTCCGGGCCGCGGTAAGATAGGA

Beta globin TATA box Luciferase
>

Xbal ‘Pfol ‘Psrl
CTAGAGGATGGAACCGCTGGAGAGCAACTGCATAAGGCTATGAAGAGATACGCCCTGGTTCCTGGAACAATTGCTTTTACAGATGCACATATCGAGGTGA

U T T 1
GATCTCCTACCTTGGCGACCTCTCGTTGACGTATTCCGATACTTCTCTATGCGGGACCAAGGACCTTGTTAACGAAAATGTCTACGTGTATAGCTCCACT

Luciferase

BsiWI Psrl'
\ \
ACATCACGTACGCGGAATACTTCGAAATGTCCGTTCGGTTGGCAGAAGCTATGAAACGATATGGGCTGAATACAAATCACAGAATCGTCGTATGCAGTGA

T T R | T T
TGTAGTGCATGCGCCTTATGAAGCTTTACAGGCAAGCCAACCGTCTTCGATACTTTGCTATACCCGACTTATGTTTAGTGTCTTAGCAGCATACGTCACT

Luciferase

AAACTCTCTTCAATTCTTTATGCCGGTGTTGGGCGCGTTATTTATCGGAGTTGCAGTTGCGCCCGCGAACGACATTTATAATGAACGTGAATTGCTCAAC

1 I LB BRI
TTTGAGAGAAGTTAAGAAATACGGCCACAACCCGCGCAATAAATAGCCTCAACGTCAACGCGGGCGCTTGCTGTAAATATTACTTGCACTTAACGAGTTG

Luciferase

AGTATGAACATTTCGCAGCCTACCGTAGTGTTTGTTTCCAAAAAGGGGTTGCAAAAAATTTTGAACGTGCAAAAAAAATTACCAATAATCCAGAAAATTA

e I LI B L LI LI
TCATACTTGTAAAGCGTCGGATGGCATCACAAACAAAGGTTTTTCCCCAACGTTTTTTAAAACTTGCACGTTTTTTTTAATGGTTATTAGGTCTTTTAAT

Luciferase

BsrGl
\
TTATCATGGATTCTAAAACGGATTACCAGGGATTTCAGTCGATGTACACGTTCGTCACATCTCATCTACCTCCCGGTTTTAATGAATACGATTTTGTACC

T L R T T U B
AATAGTACCTAAGATTTTGCCTAATGGTCCCTAAAGTCAGCTACATGTGCAAGCAGTGTAGAGTAGATGGAGGGCCAAAATTACTTATGCTAAAACATGG

Luciferase

‘EcoRI ‘BstEII ‘Bsu36l
AGAGTCCTTTGATCGTGACAAAACAATTGCACTGATAATGAATTCCTCTGGATCTACTGGGTTACCTAAGGGTGTGGCCCTTCCGCATAGAACTGCCTGC

1 1
TCTCAGGAAACTAGCACTGTTTTGTTAACGTGACTATTACTTAAGGAGACCTAGATGACCCAATGGATTCCCACACCGGGAAGGCGTATCTTGACGGACG

Luciferase

Sphl cml
| [
GTCAGATTCTCGCATGCCAGAGATCCTATTTTTGGCAATCAAATCATTCCGGATACTGCGATTTTAAGTGTTGTTCCATTCCATCACGGTTTTGGAATGT

U T T T L UL T
CAGTCTAAGAGCGTACGGTCTCTAGGATAAAAACCGTTAGTTTAGTAAGGCCTATGACGCTAAAATTCACAACAAGGTAAGGTAGTGCCAAAACCTTACA

Luciferase
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TTACTACACTCGGATATTTGATATGTGGATTTCGAGTCGTCTTAATGTATAGATTTGAAGAAGAGCTGTTTTTACGATCCCTTCAGGATTACAAAATTCA

T T UL B UL B
AATGATGTGAGCCTATAAACTATACACCTAAAGCTCAGCAGAATTACATATCTAAACTTCTTCTCGACAAAAATGCTAGGGAAGTCCTAATGTTTTAAGT

Luciferase

jul' Ajul
\
AAGTGCGTTGCTAGTACCAACCCTATTTTCATTCTTCGCCAAAAGCACTCTGATTGACAAATACGATTTATCTAATTTACACGAAATTGCTTCTGGGGGC

—— f— e
TTCACGCAACGATCATGGTTGGGATAAAAGTAAGAAGCGGTTTTCGTGAGACTAACTGTTTATGCTAAATAGATTAAATGTGCTTTAACGAAGACCCCCG

Luciferase

GCACCTCTTTCGAAAGAAGTCGGGGAAGCGGTTGCAAAACGCTTCCATCTTCCAGGGATACGACAAGGATATGGGCTCACTGAGACTACATCAGCTATTC

U T T
CGTGGAGAAAGCTTTCTTCAGCCCCTTCGCCAACGTTTTGCGAAGGTAGAAGGTCCCTATGCTGTTCCTATACCCGAGTGACTCTGATGTAGTCGATAAG

Luciferase

TGATTACACCCGAGGGGGATGATAAACCGGGCGCGGTCGGTAAAGTTGTTCCATTTTTTGAAGCGAAGGTTGTGGATCTGGATACCGGGAAAACGCTGGG

T U B | T
ACTAATGTGGGCTCCCCCTACTATTTGGCCCGCGCCAGCCATTTCAACAAGGTAAAAAACTTCGCTTCCAACACCTAGACCTATGGCCCTTTTGCGACCC

Luciferase

Eco0109I
Arsl' ‘PpuMI ‘Arsl

\
CGTTAATCAGAGAGGCGAATTATGTGTCAGAGGACCTATGATTATGTCCGGTTATGTAAACAATCCGGAAGCGACCAACGCCTTGATTGACAAGGATGGA

LI LI LI
GCAATTAGTCTCTCCGCTTAATACACAGTCTCCTGGATACTAATACAGGCCAATACATTTGTTAGGCCTTCGCTGGTTGCGGAACTAACTGTTCCTACCT

Luciferase

‘BsmFI ‘Pacl ‘EcoRV
TGGCTACATTCTGGAGACATAGCTTACTGGGACGAAGACGAACACTTCTTCATAGTTGACCGCTTGAAGTCTTTAATTAAATACAAAGGATATCAGGTGG

U T
ACCGATGTAAGACCTCTGTATCGAATGACCCTGCTTCTGCTTGTGAAGAAGTATCAACTGGCGAACTTCAGAAATTAATTTATGTTTCCTATAGTCCACC

Luciferase

‘Clal ‘BspMI ‘SgrAI
CCCCCGCTGAATTGGAATCGATATTGTTACAACACCCCAACATCTTCGACGCGGGCGTGGCAGGTCTTCCCGACGATGACGCCGGTGAACTTCCCGCCGC

et et
GGGGGCGACTTAACCTTAGCTATAACAATGTTGTGGGGTTGTAGAAGCTGCGCCCGCACCGTCCAGAAGGGCTGCTACTGCGGCCACTTGAAGGGCGGCG

Luciferase

‘Mscl

CGTTGTTGTTTTGGAGCACGGAAAGACGATGACGGAAAAAGAGATCGTGGATTACGTGGCCAGTCAAGTAACAACCGCGAAAAAGTTGCGCGGAGGAGTT

1
GCAACAACAAAACCTCGTGCCTTTCTGCTACTGCCTTTTTCTCTAGCACCTAATGCACCGGTCAGTTCATTGTTGGCGCTTTTTCAACGCGCCTCCTCAA

Luciferase

EcoNI

|
GTGTTTGTGGACGAAGTACCGAAAGGTCTTACCGGAAAACTCGACGCAAGAAAAATCAGAGAGATCCTCATAAAGGCCAAGAAGGGCGGAAAGTCCAAAT

UL R T T
CACAAACACCTGCTTCATGGCTTTCCAGAATGGCCTTTTGAGCTGCGTTCTTTTTAGTCTCTCTAGGAGTATTTCCGGTTCTTCCCGCCTTTCAGGTTTA

Luciferase

TGTAAAATGTAACTGTATTCAGCGATGACGAAATTCTTAGCTATTGTAATACTGCGATGAGTGGCAGGGCGGGGCGTAATTTTTTTAAGGCAGTTATTGG

e T T T
ACATTTTACATTGACATAAGTCGCTACTGCTTTAAGAATCGATAACATTATGACGCTACTCACCGTCCCGCCCCGCATTAAAAAAATTCCGTCAATAACC

Lu...se
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Barl

TGCCCTTAAACGCCTGGTGCTACGCCTGAATAAGTGATAATAAGCGGATGAATGGCAGAAATTCGCCGGATCTTTGTGAAGGAACCTTACTTCTGTGGTG

T
ACGGGAATTTGCGGACCACGATGCGGACTTATTCACTATTATTCGCCTACTTACCGTCTTTAAGCGGCCTAGAAACACTTCCTTGGAATGAAGACACCAC

Barl'

TGACATAATTGGACAAACTACCTACAGAGATTTAAAGCTCTAAGGTAAATATAAAATTTTTAAGTGTATAATGTGTTAAACTACTGATTCTAATTGTTTG

U U U T T T
ACTGTATTAACCTGTTTGATGGATGTCTCTAAATTTCGAGATTCCATTTATATTTTAAAAATTCACATATTACACAATTTGATGACTAAGATTAACAAAC

PAIMI

TGTATTTTAGATTCCAACCTATGGAACTGATGAATGGGAGCAGTGGTGGAATGCCTTTAATGAGGAAAACCTGTTTTGCTCAGAAGAAATGCCATCTAGT

T = T
ACATAAAATCTAAGGTTGGATACCTTGACTACTTACCCTCGTCACCACCTTACGGAAATTACTCCTTTTGGACAAAACGAGTCTTCTTTACGGTAGATCA

Styl

GATGATGAGGCTACTGCTGACTCTCAACATTCTACTCCTCCAAAAAAGAAGAGAAAGGCTAGAAGACCCCAAGGACTTTCCTTCAGAATTGCTAAGTTTTT

U T
CTACTACTCCGATGACGACTGAGAGTTGTAAGATGAGGAGGTTTTTTCTTCTCTTTCCATCTTCTGGGGTTCCTGAAAGGAAGTCTTAACGATTCAAAAA

Bsgl

TGAGTCATGCTGTGTTTAGTAATAGAACTCTTGCTTGCTTTGCTATTTACACCACAAAGGAAAAAGCTGCACTGCTATACAAGAAAATTATGGAAAAATA

1 L L 1
ACTCAGTACGACACAAATCATTATCTTGAGAACGAACGAAACGATAAATGTGGTGTTTCCTTTTTCGACGTGACGATATGTTCTTTTAATACCTTTTTAT

TTCTGTAACCTTTATAAGTAGGCATAACAGTTATAATCATAACATACTGTTTTTTCTTACTCCACACAGGCATAGAGTGTCTGCTATTAATAACTATGCT

e I I I I
AAGACATTGGAAATATTCATCCGTATTGTCAATATTAGTATTGTATGACAAAAAAGAATGAGGTGTGTCCGTATCTCACAGACGATAATTATTGATACGA

BsaBl

CAAAAATTGTGTACCTTTAGCTTTTTAATTTGTAAAGGGGTTAATAAGGAATATTTGATGTATAGTGCCTTGACTAGAGATCATAATCAGCCATACCACA

UL B | 1 I LR 1 1
GTTTTTAACACATGGAAATCGAAAAATTAAACATTTCCCCAATTATTCCTTATAAACTACATATCACGGAACTGATCTCTAGTATTAGTCGGTATGGTGT
SV40...|§A

TTTGTAGAGGTTTTACTTGCTTTAAAAAACCTCCCACACCTCCCCCTGAACCTGAAACATAAAATGAATGCAATTGTTGTTGTTAACTTGTTTATTGCAG

et 1 1 1 1 1
AAACATCTCCAAAATGAACGAAATTTTTTGGCAGGGTGTGGAGGGGGACTTGGACTTTGTATTTTACTTACGTTAACAACAACAATTGAACAAATAACGTC
SVA40 late polyA

CTTATAATGGTTACAAATAAAGCAATAGCATCACAAATTTCACAAATAAAGCATTTTTTTCACTGCATTCTAGTTGTGGTTTGTCCAAACTCATCAATGT

GAATATTACCAATGTTTATTTCGTTATCGTAGTGTTTAAAGTGTTTATTTCGTAAAAAAAGTGACGTAAGATCAACACCAAACAGGTTTGAGTAGTTACA
SVA40 late polyA

Sall
BamHI Accl PshAl

ATCTTATCATGTCTGGATCCGTCGACCGATGCCCTTGAGAGCCTTCAACCCAGTCAGCTCCTTCCGGTGGGCGCGGGGCATGACTATCGTCGCCGCACTT

R T
TAGAATAGTACAGACCTAGGCAGCTGGCTACGGGAACTCTCGGAAGTTGGGTCAGTCCGAGGAAGGCCACCCGCGCCCCGTACTGATAGCAGCGGCGTGAA
SVA40 late polyA |

Afel

ATGACTGTCTTCTTTATCATGCAACTCGTAGGACAGGTGCCGGCAGCGCTCTTCCGCTTCCTCGCTCACTGACTCGCTGCGCTCGGTCGTTCGGCTGCGG
1 ] ] ] ] ] ] ] ] ]

U T T
TACTGACAGAAGAAATAGTACGTTGAGCATCCTGTCCACGGCCGTCGCGAGAAGGCGAAGGAGCGAGTGACTGAGCGACGCGAGCCAGCAAGCCGACGCC
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Pcil

CGAGCGGTATCAGCTCACTCAAAGGCGGTAATACGGTTATCCACAGAATCAGGGGATAACGCAGGAAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCA

T
GCTCGCCATAGTCGAGTGAGTTTCCGCCATTATGCCAATAGGTGTCTTAGTCCCCTATTGCGTCCTTTCTTGTACACTCGTTTTCCGGTCGTTTTCCGGT

GGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCC
1 ] ] ] ] ]

CCTTGGCATTTTTCCGGCGCAACGACCGCAAAAAGGTATCCGAGGCGGGGGGACTGCTCGTAGTGTTTTTAGCTGCGAGTTCAGTCTCCACCGCTTTGGG

GACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTC

CTGTCCTGATATTTCTATGGTCCGCAAAGGGGGACCTTCGAGGGAGCACGCGAGAGGACAAGGCTGGGACGGCGAATGGCCTATGGACAGGCGGAAAGAG

CCTTCGGGAAGCGTGGCGCTTTCTCAATGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCG

1 1
GGAAGCCCTTCGCACCGCGAAAGAGTTACGAGTGCGACATCCATAGAGTCAAGCCACATCCAGCAAGCGAGGTTCGACCCGACACACGTGCTTGGGGGGC

TTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGAT

e T T T
AAGTCGGGCTGGCGACGCGGAATAGGCCATTGATAGCAGAACTCAGGTTGGGCCATTCTGTGCTGAATAGCGGTGACCGTCGTCGGTGACCATTGTCCTA

TAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGGACAGTATTTGGTATCTGCGCTCTGCTG

T
ATCGTCTCGCTCCATACATCCGCCACGATGTCTCAAGAACTTCACCACCGGATTGATGCCGATGTGATCTTCCTGTCATAAACCATAGACGCGAGACGAC

AAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGC

e LB B | I
TTCGGTCAATGGAAGCCTTTTTCTCAACCATCGAGAACTAGGCCGTTTGTTTGGTGGCGACCATCGCCACCAAAAAAACAAACGTTCGTCGTCTAATGCG

GCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGAGATT
1 ] ] ] ]

1 1
CGTCTTTTTTTCCTAGAGTTCTTCTAGGAAACTAGAAAAGATGCCCCAGACTGCGAGTCACCTTGCTTTTGAGTGCAATTCCCTAAAACCAGTACTCTAA

ATCAAAAAGGATCTTCACCTAGATCCTTTTAAATTAAAAATGAAGT TTTAAATCAATCTAAAGTATATATGAGTAAACTTGGTCTGACAGTTACCAATGC

LA B AL T T LI |
TAGTTTTTCCTAGAAGTGGATCTAGGAAAATTTAATTTTTACTTCAAAATTTAGTTAGATTTCATATATACTCATTTGAACCAGACTGTCAATGGTTACG
beta-lactamase

Ahdl

TTAATCAGTGAGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATCCATAGTTGCCTGACTCCCCGTCGTGTAGATAACTACGATACGGGAGGGCTTAC

1
AATTAGTCACTCCGTGGATAGAGTCGCTAGACAGATAAAGCAAGTAGGTATCAACGGACTGAGGGGCAGCACATCTATTGATGCTATGCCCTCCCGAATG

beta-lactamase

CATCTGGCCCCAGTGCTGCAATGATACCGCGAGACCCACGCTCACCGGCTCCAGATTTATCAGCAATAAACCAGCCAGCCGGAAGGGCCGAGCGCAGAAG

T
GTAGACCGGGGTCACGACGTTACTATGGCGCTCTGGGTGCGAGTGGCCGAGGTCTAAATAGTCGTTATTTGGTCGGTCGGCCTTCCCGGCTCGCGTCTTC

beta-lactamase

NmeAlll

TGGTCCTGCAACTTTATCCGCCTCCATCCAGTCTATTAATTGTTGCCGGGAAGCTAGAGTAAGTAGTTCGCCAGTTAATAGTTTGCGCAACGTTGTTGCC

R L L B IR B I L | R L LA UL IR L L IR IR L L B |
ACCAGGACGTTGAAATAGGCGGAGGTAGGTCAGATAATTAACAACGGCCCTTCGATCTCATTCATCAAGCGGTCAATTATCAAACGCGTTGCAACAACGG

beta-lactamase

ATTGCTACAGGCATCGTGGTGTCACGCTCGTCGTTTGGTATGGCTTCATTCAGCTCCGGTTCCCAACGATCAAGGCGAGTTACATGATCCCCCATGTTGT

1 1
TAACGATGTCCGTAGCACCACAGTGCGAGCAGCAAACCATACCGAAGTAAGTCGAGGCCAAGGGTTGCTAGTTCCGCTCAATGTACTAGGGGGTACAACA

beta-lactamase

GCAAAAAAGCGGTTAGCTCCTTCGGTCCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAGTGTTATCACTCATGGTTATGGCAGCACTGCATAATTCTCT

U T T T
CGTTTTTTCGCCAATCGAGGAAGCCAGGAGGCTAGCAACAGTCTTCATTCAACCGGCGTCACAATAGTGAGTACCAATACCGTCGTGACGTATTAAGAGA

beta-lactamase

3100

3200

3300

3400

3500

3600

3700

3800

3900

4000

4100

4200

4300

4400
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Scal

TACTGTCATGCCATCCGTAAGATGCTTTTCTGTGACTGGTGAGTACTCAACCAAGTCATTCTGAGAATAGTGTATGCGGCGACCGAGTTGCTCTTGCCCG

L B L L L L L L L L | L L L L | LB L B |
ATGACAGTACGGTAGGCATTCTACGAAAAGACACTGACCACTCATGAGTTGGTTCAGTAAGACTCTTATCACATACGCCGCTGGCTCAACGAGAACGGGC

beta-lactamase

Xmn

GCGTCAATACGGGATAATACCGCGCCACATAGCAGAACTTTAAAAGTGCTCATCATTGGAAAACGTTCTTCGGGGCGAAAACTCTCAAGGATCTTACCGC

1
CGCAGTTATGCCCTATTATGGCGCGGTGTATCGTCTTGAAATTTTCACGAGTAGTAACCTTTTGCAAGAAGCCCCGCTTTTGAGAGTTCCTAGAATGGCG

beta-lactamase

TGTTGAGATCCAGTTCGATGTAACCCACTCGTGCACCCAACTGATCTTCAGCATCTTTTACTTTCACCAGCGTTTCTGGGTGAGCAAAAACAGGAAGGCA

T T
ACAACTCTAGGTCAAGCTACATTGGGTGAGCACGTGGGTTGACTAGAAGTCGTAGAAAATGAAAGTGGTCGCAAAGACCCACTCGTTTTTGTCCTTCCGT

beta-lactamase

AAATGCCGCAAAAAAGGGAATAAGGGCGACACGGAAATGTTGAATACTCATACTCTTCCTTTTTCAATATTATTGAAGCATTTATCAGGGTTATTGTCTC

L L L D L L B | L AL B L B | L L |
TTTACGGCGTTTTTTCCCTTATTCCCGCTGTGCCTTTACAACTTATGAGTATGAGAAGGAAAAAGTTATAATAACTTCGTAAATAGTCCCAATAACAGAG

beta-lactamase |

ATGAGCGGATACATATTTGAATGTATTTAGAAAAATAAACAAATAGGGGTTCCGCGCACATTTCCCCGAAAAGTGCCACCTGACGCGCCCTGTAGCGGCG
1 ] ] ] ] ] ] ] ] ] ]

LA T T T T
TACTCGCCTATGTATAAACTTACATAAATCTTTTTATTTGTTTATCCCCAAGGCGCGTGTAAAGGGGCTTTTCACGGTGGACTGCGCGGGACATCGCCGC

CATTAAGCGCGGCGGGTGTGGTGGTTACGCGCAGCGTGACCGCTACACTTGCCAGCGCCCTAGCGCCCGCTCCTTTCGCTTTCTTCCCTTCCTTTCTCGC

Tt T
GTAATTCGCGCCGCCCACACCACCAATGCGCGTCGCACTGGCGATGTGAACGGTCGCGGGATCGCGGGCGAGGAAAGCGAAAGAAGGGAAGGAAAGAGCG

CACGTTCGCCGGCTTTCCCCGTCAAGCTCTAAATCGGGGGCTCCCTTTAGGGTTCCGATTTAGTGCTTTACGGCACCTCGACCCCAAAAAACTTGATTAG

GTGCAAGCGGCCGAAAGGGGCAGTTCGAGATTTAGCCCCCGAGGGAAATCCCAAGGCTAAATCACGAAATGCCGTGGAGCTGGGGTTTTTTGAACTAATC

Dralll Alol' Alo

GGTGATGGTTCACGTAGTGGGCCATCGCCCTGATAGACGGTTTTTCGCCCTTTGACGTTGGAGTCCACGTTCTTTAATAGTGGACTCTTGTTCCAAACTG

T T T
CCACTACCAAGTGCATCACCCGGTAGCGGGACTATCTGCCAAAAAGCGGGAAACTGCAACCTCAGGTGCAAGAAATTATCACCTGAGAACAAGGTTTGAC

GAACAACACTCAACCCTATCTCGGTCTATTCTTTTGATTTATAAGGGATTTTGCCGATTTCGGCCTATTGGTTAAAAAATGAGCTGATTTAACAAAAATT
1 ] ] ] ] ] ] ] ]

LA L T
CTTGTTGTGAGTTGGGATAGAGCCAGATAAGAAAACTAAATATTCCCTAAAACGGCTAAAGCCGGATAACCAATTTTTTACTCGACTAAATTGTTTTTAA

TAACGCGAATTTTAACAAAATATTAACGTTTACAATTTCCCATTCGCCATTCAGGCTGCGCAACTGTTGGGAAGGGCGATCGGTGCGGGCCTCTTCGCTA

T T
ATTGCGCTTAAAATTGTTTTATAATTGCAAATGTTAAAGGGTAAGCGGTAAGTCCGACGCGTTGACAACCCTTCCCGCTAGCCACGCCCGGAGAAGCGAT

TTACGCCAGCCCAAGCTACCATGATAAGTAAGTAATATTAAGGTACGTGGAGGTTTTACTTGCTTTAAAAAACCTCCCACACCTCCCCCTGAACCTGAAA

1 1 I LR
AATGCGGTCGGGTTCGATGGTACTATTCATTCATTATAATTCCATGCACCTCCAAAATGAACGAAATTTTTTGGAGGGTGTGGAGGGGGACTTGGACTTT

CATAAAATGAATGCAATTGTTGTTGTTAACTTGTTTATTGCAGCTTATAATGGT TACAAATAAAGCAATAGCATCACAAATTTCACAAATAAAGCATTTT

UL BRI T T
GTATTTTACTTACGTTAACAACAACAATTGAACAAATAACGTCGAATATTACCAATGTTTATTTCGTTATCGTAGTGTTTAAAGTGTTTATTTCGTAAAA

TTTCACTGCATTCTAGTTGTGGTTTGTCCAAACTCATCAATGTATCTTATGGTACTGTAACTGAGCTAACATAA

—— } } ——t—
AAAGTGACGTAAGATCAACACCAAACAGGTTTGAGTAGTTACATAGAATACCATGACATTGACTCGATTGTATT
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