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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
Bsg
Bsiwi
BsmFI
BspMI
BsrGl
BstAPI
BstEll
Bsu36l
Clal
Dralll
EcolCRI
EcoNI
EcoO109I
EcoRl
EcoRV
Hindlll
Kasl
Kpnl
Miul
Mscl
Narl
Nhel
NmeAlll
Pacl
Pcil
PfIMI
Pfo
PpuMI
PshAl
Psrl

0
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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 (5665)
(2821) 2822 (2852)
(2946) 2947 (2727)
(120) 121 (5553)
(3963) 3964 (1710)
(1041) 1042 (4632)
(1009) 1010 (4664)
(5183) 5184 (490)
(5151) 5152 (522)
(1340) 1341 (4333)
(1308) 1309 (4365)
(2814) 2815 (2859)
(1969) 1970 (3704)
(2001) 2002 (3672)
(188) 189 (5485)
(73) 74 (5600)
(32) 33 (5641)
(2582) 2583 (3091)
(4024) 4025 (1649)
(2351) 2352 (3322)
(306) 307 (5367)
(1442) 1443 (4231)
(1550) 1551 (4123)
(642) 643 (5031)
(110) 111 (5563)
(759) 760 (4914)
(765) 766 (4908)
(1517) 1518 (4156)
(5115) 5116 (558)
(16) 17 (5657)
(1769) 1770 (3904)
(1331) 1332 (4342)
(739) 740 (4934)
(1490) 1491 (4183)
(123) 124 (5550)
(184) 185 (5489)
(12) 13 (5661)
(22) 23 (5651)
(1658) 1659 (4015)
(185) 186 (5488)
(28) 29 (5645)
(4112) 4113 (1561)
(1476) 1477 (4197)
(3070) 3071 (2603)
(2119) 2120 (3554)
(259) 260 (5414)
(1331) 1332 (4342)
(2885) 2886 (2788)
(290) 291 (5383)
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(322) 323 (5351)
(107) 108 (5566)
(18) 19 (5655)
(2820) 2821 (2853)
(4443) 4444 (1230)
(186) 187 (5487)
(1580) 1581 (4093)
(3) 4 (5670)
(815) 816 (4858)
(2267) 2268 (3406)
(199) 200 (5474)
(887) 888 (4786)
(1) 2 (5672)
(4562) 4563 (1111)
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EcolCRI
Sacl Nhel
‘ Mlul ‘ Bmtl ‘Bglll
CCCGGGAGGTACCGAGCTCTTACGCGTGCTAGCGACCTTTGAGTCAGGTGGCTGACCTTTGAGTCAGGTGGCAGATCTACTTGGGCATAAAAGGCAGAGC
1 1 1 1 1 1 1 1

Xmal Acc65I
‘ Smal ‘ Kpnl

et et
GGGCCCTCCATGGCTCGAGAATGCGCACGATCGCTGGAAACTCAGTCCACCGACTGGAAACTCAGTCCACCGTCTAGATGAACCCGTATTTTCCGTCTCG

2X BMRF1 AP1 Beta globin TATA box
[ > [

Pvull flll
‘BstAPI ‘Hindlll

AGGGCAGCTGCTGCTTACACTTAAGCTTGGCATTCCGGTACTGTTGGTAAAATGGAAGACGCCAAAAACATAAAGAAAGGCCCGGCGCCATTCTATCCTC

TCCCGTCGACGACGAATGTGAATTCGAACCGTAAGGCCATGACAACCATTTTACCTTCTGCGGTTTTTGTATTTCTTTCCGGGCCGCGGTAAGATAGGAG

Beta globin TATA box Luciferase
>

Pfol Psrl
\ \
TAGAGGATGGAACCGCTGGAGAGCAACTGCATAAGGCTATGAAGAGATACGCCCTGGTTCCTGGAACAATTGCTTTTACAGATGCACATATCGAGGTGAA

U R T
ATCTCCTACCTTGGCGACCTCTCGTTGACGTATTCCGATACTTCTCTATGCGGGACCAAGGACCTTGTTAACGAAAATGTCTACGTGTATAGCTCCACTT

Luciferase

BsiWI Psrl'
\ \
CATCACGTACGCGGAATACTTCGAAATGTCCGTTCGGTTGGCAGAAGCTATGAAACGATATGGGCTGAATACAAATCACAGAATCGTCGTATGCAGTGAA

T
GTAGTGCATGCGCCTTATGAAGCTTTACAGGCAAGCCAACCGTCTTCGATACTTTGCTATACCCGACTTATGTTTAGTGTCTTAGCAGCATACGTCACTT

Luciferase

AACTCTCTTCAATTCTTTATGCCGGTGTTGGGCGCGTTATTTATCGGAGTTGCAGTTGCGCCCGCGAACGACATTTATAATGAACGTGAATTGCTCAACA

I 1
TTGAGAGAAGTTAAGAAATACGGCCACAACCCGCGCAATAAATAGCCTCAACGTCAACGCGGGCGCTTGCTGTAAATATTACTTGCACTTAACGAGTTGT

Luciferase

GTATGAACATTTCGCAGCCTACCGTAGTGTTTGTTTCCAAAAAGGGGTTGCAAAAAATTTTGAACGTGCAAAAAAAATTACCAATAATCCAGAAAATTAT

U T T
CATACTTGTAAAGCGTCGGATGGCATCACAAACAAAGGTTTTTCCCCAACGTTTTTTAAAACTTGCACGTTTTTTTTAATGGTTATTAGGTCTTTTAATA

Luciferase

BsrGl
\
TATCATGGATTCTAAAACGGATTACCAGGGATTTCAGTCGATGTACACGTTCGTCACATCTCATCTACCTCCCGGTTTTAATGAATACGATTTTGTACCA

T
ATAGTACCTAAGATTTTGCCTAATGGTCCCTAAAGTCAGCTACATGTGCAAGCAGTGTAGAGTAGATGGAGGGCCAAAATTACTTATGCT. CATGGT

Luciferase

‘EcoRI ‘BstEII ‘Bsu36l
GAGTCCTTTGATCGTGACAAAACAATTGCACTGATAATGAATTCCTCTGGATCTACTGGGTTACCTAAGGGTGTGGCCCTTCCGCATAGAACTGCCTGCG

LA T T T T T
CTCAGGAAACTAGCACTGTTTTGTTAACGTGACTATTACTTAAGGAGACCTAGATGACCCAATGGATTCCCACACCGGGAAGGCGTATCTTGACGGACGC

Luciferase

Sphl Xcml

| |
TCAGATTCTCGCATGCCAGAGATCCTATTTTTGGCAATCAAATCATTCCGGATACTGCGATTTTAAGTGTTGTTCCATTCCATCACGGTTTTGGAATGTT

""|""I'"'i""I""i""I""i'"'I""i""I""|'"'I""|""I""|""I""|""I""|""I
AGTCTAAGAGCGTACGGTCTCTAGGATAAAAACCGTTAGTTTAGTAAGGCCTATGACGCTAAAATTCACAACAAGGTAAGGTAGTGCCAAAACCTTACAA

Luciferase
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TACTACACTCGGATATTTGATATGTGGATTTCGAGTCGTCTTAATGTATAGATTTGAAGAAGAGCTGTTTTTACGATCCCTTCAGGATTACAAAATTCAA

T T T T T UL B
ATGATGTGAGCCTATAAACTATACACCTAAAGCTCAGCAGAATTACATATCTAAACTTCTTCTCGACAAAAATGCTAGGGAAGTCCTAATGTTTTAAGTT

Luciferase

Ajul’ Ajul
\
AGTGCGTTGCTAGTACCAACCCTATTTTCATTCTTCGCCAAAAGCACTCTGATTGACAAATACGATTTATCTAATTTACACGAAATTGCTTCTGGGGGCG

1 t I L B B
TCACGCAACGATCATGGTTGGGATAAAAGTAAGAAGCGGTTTTCGTGAGACTAACTGTTTATGCTAAATAGATTAAATGTGCTTTAACGAAGACCCCCGC

Luciferase

CACCTCTTTCGAAAGAAGTCGGGGAAGCGGTTGCAAAACGCTTCCATCTTCCAGGGATACGACAAGGATATGGGCTCACTGAGACTACATCAGCTATTCT

GTGGAGAAAGCTTTCTTCAGCCCCTTCGCCAACGTTTTGCGAAGGTAGAAGGTCCCTATGCTGTTCCTATACCCGAGTGACTCTGATGTAGTCGATAAGA

Luciferase

GATTACACCCGAGGGGGATGATAAACCGGGCGCGGTCGGTAAAGTTGTTCCATTTTTTGAAGCGAAGGT TGTGGATCTGGATACCGGGAAAACGCTGGGC

} T+ =
CTAATGTGGGCTCCCCCTACTATTTGGCCCGCGCCAGCCATTTCAACAAGGTAAAAAACTTCGCTTCCAACACCTAGACCTATGGCCCTTTTGCGACCCG

Luciferase

EcoO109I
Arsl' ‘PpuMI ‘Arsl

\
GTTAATCAGAGAGGCGAATTATGTGTCAGAGGACCTATGATTATGTCCGGTTATGTAAACAATCCGGAAGCGACCAACGCCTTGATTGACAAGGATGGAT

et frit
CAATTAGTCTCTCCGCTTAATACACAGTCTCCTGGATACTAATACAGGCCAATACATTTGTTAGGCCTTCGCTGGTTGCGGAACTAACTGTTCCTACCTA

Luciferase

‘BsmFI ‘Pacl ‘EcoRV
GGCTACATTCTGGAGACATAGCTTACTGGGACGAAGACGAACACTTCTTCATAGTTGACCGCTTGAAGTCTTTAATTAAATACAAAGGATATCAGGTGGC

U T T
CCGATGTAAGACCTCTGTATCGAATGACCCTGCTTCTGCTTGTGAAGAAGTATCAACTGGCGAACTTCAGAAATTAATTTATGTTTCCTATAGTCCACCG

Luciferase

‘Clal ‘BspMI ‘SgrAI
CCCCGCTGAATTGGAATCGATATTGTTACAACACCCCAACATCTTCGACGCGGGCGTGGCAGGTCTTCCCGACGATGACGCCGGTGAACTTCCCGCCGCC

R L B B B B I T L T L L L S
GGGGCGACTTAACCTTAGCTATAACAATGTTGTGGGGTTGTAGAAGCTGCGCCCGCACCGTCCAGAAGGGCTGCTACTGCGGCCACTTGAAGGGCGGCGG

Luciferase

‘Mscl

GTTGTTGTTTTGGAGCACGGAAAGACGATGACGGAAAAAGAGATCGTGGATTACGTGGCCAGTCAAGTAACAACCGCGAAAAAGTTGCGCGGAGGAGTTG

1
CAACAACAAAACCTCGTGCCTTTCTGCTACTGCCTTTTTCTCTAGCACCTAATGCACCGGTCAGTTCATTGTTGGCGCTTTTTCAACGCGCCTCCTCAAC

Luciferase

EcoNI

|
TGTTTGTGGACGAAGTACCGAAAGGTCTTACCGGAAAACTCGACGCAAGAAAAATCAGAGAGATCCTCATAAAGGCCAAGAAGGGCGGAAAGTCCAAATT

o I I
ACAAACACCTGCTTCATGGCTTTCCAGAATGGCCTTTTGAGCTGCGTTCTTTTTAGTCTCTCTAGGAGTATTTCCGGTTCTTCCCGCCTTTCAGGTTTAA

Luciferase

GTAAAATGTAACTGTATTCAGCGATGACGAAATTCTTAGCTATTGTAATACTGCGATGAGTGGCAGGGCGGGGCGTAATTTTTTTAAGGCAGTTATTGGT

T 1 1 1
CATTTTACATTGACATAAGTCGCTACTGCTTTAAGAATCGATAACATTATGACGCTACTCACCGTCCCGCCCCGCATTAAAAAAATTCCGTCAATAACCA
L.e
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Barl

GCCCTTAAACGCCTGGTGCTACGCCTGAATAAGTGATAATAAGCGGATGAATGGCAGAAATTCGCCGGATCTTTGTGAAGGAACCTTACTTCTGTGGTGT

T T T
CGGGAATTTGCGGACCACGATGCGGACTTATTCACTATTATTCGCCTACTTACCGTCTTTAAGCGGCCTAGAAACACTTCCTTGGAATGAAGACACCACA

Barl'

GACATAATTGGACAAACTACCTACAGAGATTTAAAGCTCTAAGGTAAATATAAAATTTTTAAGTGTATAATGTGTTAAACTACTGATTCTAATTGTTTGT

U T T T
CTGTATTAACCTGTTTGATGGATGTCTCTAAATTTCGAGATTCCATTTATATTTTAAAAATTCACATATTACACAATTTGATGACTAAGATTAACAAACA

PAIMI

GTATTTTAGATTCCAACCTATGGAACTGATGAATGGGAGCAGTGGTGGAATGCCTTTAATGAGGAAAACCTGTTTTGCTCAGAAGAAATGCCATCTAGTG

T DR |
CATAAAATCTAAGGTTGGATACCTTGACTACTTACCCTCGTCACCACCTTACGGAAATTACTCCTTTTGGACAAAACGAGTCTTCTTTACGGTAGATCAC

Styl

ATGATGAGGCTACTGCTGACTCTCAACATTCTACTCCTCCAAAAAAGAAGAGAAAGGTAGAAGACCCCAAGCGACTTTCCTTCAGAATTGCTAAGTTTTTT

U T UL =
TACTACTCCGATGACGACTGAGAGTTGTAAGATGAGGAGGTTTTTTCTTCTCTTTCCATCTTCTGGGGTTCCTGAAAGGAAGTCTTAACGATTCAAAAAA

Bsgl

GAGTCATGCTGTGTTTAGTAATAGAACTCTTGCTTGCTTTGCTATTTACACCACAAAGGAAAAAGCTGCACTGCTATACAAGAAAATTATGGAAAAATAT

—— 1
CTCAGTACGACACAAATCATTATCTTGAGAACGAACGAAACGATAAATGTGGTGTTTCCTTTTTCGACGTGACGATATGTTCTTTTAATACCTTTTTATA

TCTGTAACCTTTATAAGTAGGCATAACAGTTATAATCATAACATACTGTTTTTTCTTACTCCACACAGGCATAGAGTGTCTGCTATTAATAACTATGCTC

e I I I I I I
AGACATTGGAAATATTCATCCGTATTGTCAATATTAGTATTGTATGACAAAAAAGAATGAGGTGTGTCCGTATCTCACAGACGATAATTATTGATACGAG

BsaBl

AAAAATTGTGTACCTTTAGCTTTTTAATTTGTAAAGGGGT TAATAAGGAATATTTGATGTATAGTGCCTTGACTAGAGATCATAATCAGCCATACCACAT

T T T T T T T
TTTTTAACACATGGAAATCGAAAAATTAAACATTTCCCCAATTATTCCTTATAAACTACATATCACGGAACTGATCTCTAGTATTAGTCGGTATGGTGTA

TTGTAGAGGTTTTACTTGCTTTAAAAAACCTCCCACACCTCCCCCTGAACCTGAAACATAAAATGAATGCAATTGTTGTTGTTAACTTGTTTATTGCAGC

et 1 U U 1 1 1
AACATCTCCAAAATGAACGAAATTTTTTGGAGGGTGTGGAGGGGGACTTGGACTTTGTATTTTACTTACGTTAACAACAACAATTGAACAAATAACGTCG
SVA40 late polyA

TTATAATGGTTACAAATAAAGCAATAGCATCACAAATTTCACAAATAAAGCATTTTTTTCACTGCATTCTAGTTGTGGTTTGTCCAAACTCATCAATGTA

U 1 1 = = 1 1
AATATTACCAATGTTTATTTCGTTATCGTAGTGTTTAAAGTGTTTATTTCGTAAAAAAAGTGACGTAAGATCAACACCAAACAGGTTTGAGTAGTTACAT
SVA40 late polyA

Sall
BamHI Accl PshAl

TCTTATCATGTCTGGATCCGTCGACCGATGCCCTTGAGAGCCTTCAACCCAGTCAGCTCCTTCCGGTGGGCGCGGGGCATGACTATCGTCGCCGCACTTA

LN T T
AGAATAGTACAGACCTAGGCAGCTGGCTACGGGAACTCTCGGAAGTTGGGTCAGTCGAGGAAGGCCACCCGCGCCCCGTACTGATAGCAGCGGCGTGAAT
SVA40 late EO&A

Afel

TGACTGTCTTCTTTATCATGCAACTCGTAGGACAGGTGCCGGCAGCGCTCTTCCGCTTCCTCGCTCACTGACTCGCTGCGCTCGGTCGTTCGGCTGCGGC
1 ] ]

U T
ACTGACAGAAGAAATAGTACGTTGAGCATCCTGTCCACGGCCGTCGCGAGAAGGCGAAGGAGCGAGTGACTGAGCGACGCGAGCCAGCAAGCCGACGCCG
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Pcil

GAGCGGTATCAGCTCACTCAAAGGCGGTAATACGGTTATCCACAGAATCAGGGGATAACGCAGGAAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAG

T T
CTCGCCATAGTCGAGTGAGTTTCCGCCATTATGCCAATAGGTGTCTTAGTCCCCTATTGCGTCCTTTCTTGTACACTCGTTTTCCGGTCGTTTTCCGGTC

GAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCG
1 ] ] ] ] ] ]

CTTGGCATTTTTCCGGCGCAACGACCGCAAAAAGGTATCCGAGGCGGGGGGACTGCTCGTAGTGTTTTTAGCTGCGAGTTCAGTCTCCACCGCTTTGGGC

ACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCC

T T
TGTCCTGATATTTCTATGGTCCGCAAAGGGGGACCTTCGAGGGAGCACGCGAGAGGACAAGGCTGGGACGGCGAATGGCCTATGGACAGGCGGAAAGAGG

CTTCGGGAAGCGTGGCGCTTTCTCAATGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGT

1
GAAGCCCTTCGCACCGCGAAAGAGTTACGAGTGCGACATCCATAGAGTCAAGCCACATCCAGCAAGCGAGGTTCGACCCGACACACGTGCTTGGGGGGCA

TCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATT

T T T
AGTCGGGCTGGCGACGCGGAATAGGCCATTGATAGCAGAACTCAGGTTGGGCCATTCTGTGCTGAATAGCGGTGACCGTCGTCGGTGACCATTGTCCTAA

AGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGT TCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGGACAGTATTTGGTATCTGCGCTCTGCTGA

T T T
TCGTCTCGCTCCATACATCCGCCACGATGTCTCAAGAACTTCACCACCGGATTGATGCCGATGTGATCTTCCTGTCATAAACCATAGACGCGAGACGACT

AGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCG

T T T T
TCGGTCAATGGAAGCCTTTTTCTCAACCATCGAGAACTAGGCCGTTTGTTTGGTGGCGACCATCGCCACCAAAAAAACAAACGTTCGTCGTCTAATGCGC

CAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGAGATTA
] ] ] ] ] ] ]

UL B | T 1
GTCTTTTTTTCCTAGAGTTCTTCTAGGAAACTAGAAAAGATGCCCCAGACTGCGAGTCACCTTGCTTTTGAGTGCAATTCCCTAAAACCAGTACTCTAAT

TCAAAAAGGATCTTCACCTAGATCCTTTTAAATTAAAAATGAAGTTTTAAATCAATCTAAAGTATATATGAGTAAACTTGGTCTGACAGTTACCAATGCT

LA B AL LR B T
AGTTTTTCCTAGAAGTGGATCTAGGAAAATTTAATTTTTACTTCAAAATTTAGTTAGATTTCATATATACTCATTTGAACCAGACTGTCAATGGTTACGA
beta-lactamase

Ahdl

TAATCAGTGAGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATCCATAGTTGCCTGACTCCCCGTCGTGTAGATAACTACGATACGGGAGGGCTTACC

1 1
ATTAGTCACTCCGTGGATAGAGTCGCTAGACAGATAAAGCAAGTAGGTATCAACGGACTGAGGGGCAGCACATCTATTGATGCTATGCCCTCCCGAATGG

beta-lactamase

Bsal

ATCTGGCCCCAGTGCTGCAATGATACCGCGAGACCCACGCTCACCGGCTCCAGATTTATCAGCAATAAACCAGCCAGCCGGAAGGGCCGAGCGCAGAAGT

U T
TAGACCGGGGTCACGACGTTACTATGGCGCTCTGGGTGCGAGTGGCCGAGGTCTAAATAGTCGTTATTTGGTCGGTCGGCCTTCCCGGCTCGCGTCTTCA

beta-lactamase

NmeAlll

GGTCCTGCAACTTTATCCGCCTCCATCCAGTCTATTAATTGTTGCCGGGAAGCTAGAGTAAGTAGTTCGCCAGTTAATAGTTTGCGCAACGTTGTTGCCA

LA B B B | A L L B B LA I B | AL L L B LA UL I R |
CCAGGACGTTGAAATAGGCGGAGGTAGGTCAGATAATTAACAACGGCCCTTCGATCTCATTCATCAAGCGGTCAATTATCAAACGCGTTGCAACAACGGT

beta-lactamase

TTGCTACAGGCATCGTGGTGTCACGCTCGTCGTTTGGTATGGCTTCATTCAGCTCCGGTTCCCAACGATCAAGGCGAGTTACATGATCCCCCATGTTGTG
1 ] ] ] ] ] ] ]

AACGATGTCCGTAGCACCACAGTGCGAGCAGCAAACCATACCGAAGTAAGTCGAGGCCAAGGGTTGCTAGTTCCGCTCAATGTACTAGGGGGTACAACAC

beta-lactamase
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CAAAAAAGCGGTTAGCTCCTTCGGTCCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAGTGTTATCACTCATGGTTATGGCAGCACTGCATAATTCTCTT

IAERERERRE T T
GTTTTTTCGCCAATCGAGGAAGCCAGGAGGCTAGCAACAGTCTTCATTCAACCGGCGTCACAATAGTGAGTACCAATACCGTCGTGACGTATTAAGAGAA

beta-lactamase

Scal

ACTGTCATGCCATCCGTAAGATGCTTTTCTGTGACTGGTGAGTACTCAACCAAGTCATTCTGAGAATAGTGTATGCGGCGACCGAGTTGCTCTTGCCCGG

L L L L L L L L L L L L L L L L L L L L L B L L BN BB | UL UL L L B L B L
TGACAGTACGGTAGGCATTCTACGAAAAGACACTGACCACTCATGAGTTGGTTCAGTAAGACTCTTATCACATACGCCGCTGGCTCAACGAGAACGGGCC

beta-lactamase

Xmnl

CGTCAATACGGGATAATACCGCGCCACATAGCAGAACTTTAAAAGTGCTCATCATTGGAAAACGTTCTTCGGGGCGAAAACTCTCAAGGATCTTACCGCT

T T T
GCAGTTATGCCCTATTATGGCGCGGTGTATCGTCTTGAAATTTTCACGAGTAGTAACCTTTTGCAAGAAGCCCCGCTTTTGAGAGTTCCTAGAATGGCGA

beta-lactamase

GTTGAGATCCAGTTCGATGTAACCCACTCGTGCACCCAACTGATCTTCAGCATCTTTTACTTTCACCAGCGTTTCTGGGTGAGCAAAAACAGGAAGGCAA

L L L D L L B | L L B | R | L L B |
CAACTCTAGGTCAAGCTACATTGGGTGAGCACGTGGGTTGACTAGAAGTCGTAGAAAATGAAAGTGGTCGCAAAGACCCACTCGTTTTTGTCCTTCCGTT

beta-lactamase

AATGCCGCAAAAAAGGGAATAAGGGCGACACGGAAATGTTGAATACTCATACTCTTCCTTTTTCAATATTATTGAAGCATTTATCAGGGTTATTGTCTCA
1 ] ] ] ] ] 1 ] 1 ] ] ] ]

1 1 L B 1
TTACGGCGTTTTTTCCCTTATTCCCGCTGTGCCTTTACAACTTATGAGTATGAGAAGGAAAAAGTTATAATAACTTCGTAAATAGTCCCAATAACAGAGT

beta-lactamase |

TGAGCGGATACATATTTGAATGTATTTAGAAAAATAAACAAATAGGGGTTCCGCGCACATTTCCCCGAAAAGTGCCACCTGACGCGCCCTGTAGCGGCGC

T T
ACTCGCCTATGTATAAACTTACATAAATCTTTTTATTTGTTTATCCCCAAGGCGCGTGTAAAGGGGCTTTTCACGGTGGACTGCGCGGGACATCGCCGCG

ATTAAGCGCGGCGGGTGTGGTGGTTACGCGCAGCGTGACCGCTACACTTGCCAGCGCCCTAGCGCCCGCTCCTTTCGCTTTCTTCCCTTCCTTTCTCGCC

T
TAATTCGCGCCGCCCACACCACCAATGCGCGTCGCACTGGCGATGTGAACGGTCGCGGGATCGCGGGCGAGGAAAGCGAAAGAAGGGAAGGAAAGAGCGG

ACGTTCGCCGGCTTTCCCCGTCAAGCTCTAAATCGGGGGCTCCCTTTAGGGTTCCGATTTAGTGCTTTACGGCACCTCGACCCCAAAAAACTTGATTAGG

T T
TGCAAGCGGCCGAAAGGGGCAGTTCGAGATTTAGCCCCCGAGGGAAATCCCAAGGCTAAATCACGAAATGCCGTGGAGCTGGGGTTTTTTGAACTAATCC

Dralll Alol' Alo

GTGATGGTTCACGTAGTGGGCCATCGCCCTGATAGACGGTTTTTCGCCCTTTGACGTTGGAGTCCACGTTCTTTAATAGTGGACTCTTGTTCCAAACTGG

T 1 I 1 1
CACTACCAAGTGCATCACCCGGTAGCGGGACTATCTGCCAAAAAGCGGGAAACTGCAACCTCAGGTGCAAGAAATTATCACCTGAGAACAAGGTTTGACC

AACAACACTCAACCCTATCTCGGTCTATTCTTTTGATTTATAAGGGATTTTGCCGATTTCGGCCTATTGGTTAAAAAATGAGCTGATTTAACAAAAATTT

T T LR T T
TTGTTGTGAGTTGGGATAGAGCCAGATAAGAAAACTAAATATTCCCTAAAACGGCTAAAGCCGGATAACCAATTTTTTACTCGACTAAATTGTTTTTAAA

AACGCGAATTTTAACAAAATATTAACGTTTACAATTTCCCATTCGCCATTCAGGCTGCGCAACTGTTGGGAAGGGCGATCGGTGCGGGCCTCTTCGCTAT

1 1
TTGCGCTTAAAATTGTTTTATAATTGCAAATGTTAAAGGGTAAGCGGTAAGTCCGACGCGTTGACAACCCTTCCCGCTAGCCACGCCCGGAGAAGCGATA

TACGCCAGCCCAAGCTACCATGATAAGTAAGTAATATTAAGGTACGTGGAGGTTTTACTTGCTTTAAAAAACCTCCCACACCTCCCCCTGAACCTGAAAC

T T " L I UL T
ATGCGGTCGGGTTCGATGGTACTATTCATTCATTATAATTCCATGCACCTCCAAAATGAACGAAATTTTTTGGAGGGTGTGGAGGGGGACTTGGACTTTG

ATAAAATGAATGCAATTGTTGTTGTTAACTTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCATCACAAATTTCACAAATAAAGCATTTTT

UL 1 1 1
TATTTTACTTACGTTAACAACAACAATTGAACAAATAACGTCGAATATTACCAATGTTTATTTCGTTATCGTAGTGTTTAAAGTGTTTATTTCGTAAAAA

TTCACTGCATTCTAGTTGTGGTTTGTCCAAACTCATCAATGTATCTTATGGTACTGTAACTGAGCTAACATAA

T T Tt
AAGTGACGTAAGATCAACACCAAACAGGTTTGAGTAGTTACATAGAATACCATGACATTGACTCGATTGTATT
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