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Absent Sites 0 Absl,Afel,Aflll,Apal,Ascl,AsiSI,Bael,Bael',Barl,Barl',BbvCl,Bcll,Blpl,BmgBI,Bpul0l,Bsgl,Bstz17I,EcolCRI,Fall,Fall',Fsel,FspAl,
MauBI,Mlul,Mrel,Nael,NgoMIV,Nrul,Pasl,Pmel,Pmll,PshAl,PspOMI,Sacl,SanDI,SgrDI,Spel,Srfl,Swal

Aarl 1 499 (7417)

Acc65I 1 3747 (7417)
Accl 1 6882 (7417)
Agel 1 7050 (7417)
Ahdl 1 5104 (7417)
Ajul 1 2593 (7417)
Ajul' 1 2625 (7417)
Alel 1 872 (7417)

Alol 1 3506 (7417)
Alol' 1 3474 (7417)
AlWNI 1 4627 (7417)
Avrll 1 7101 (7417)
BamH]I 1 3482 (7417)
Bglll 1 1812 (7417)
BsaBl 1 6266 (7417)
BssHII 1 6534 (7417)
BstXI 1 1565 (7417)
BtgZI 1 3732 (7417)
Clal 1 2110 (7417)
CspCl 1 3696 (7417)
CspCI' 1 3661 (7417)
Dralll 1 6425 (7417)
EcoNI 1 1859 (7417)
Eco0109I 1 2295 (7417)
EcoRV 1 2139 (7417)
Hindlll 1 463 (7417)

Hpal 1 6165 (7417)
Kpnl 1 3751 (7417)
Mscl 1 6618 (7417)
Ndel 1 185 (7417)

Notl 1 407 (7417)

Pacl 1 2155 (7417)
Pcil 1 4211 (7417)
PfiMI 1 1715 (7417)
PpuMI 1 2295 (7417)
PspXI 1 1823 (7417)
Psrl 1 3344 (7417)
Psrl’ 1 3312 (7417)
Pstl 1 7073 (7417)
Rstll 1 6874 (7417)
Sacll 1 6781 (7417)
Sall 1 6881 (7417)
Sbfl 1 7073 (7417)
Scal 1 5584 (7417)
Sil 1 7155 (7417)
SgrAl 1 2045 (7417)
Tth111l 1 6950 (7417)
Xceml 1 2743 (7417)
Xhol 1 1823 (7417)
Xmnl 1 5703 (7417)
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TCGCGCGTTTCGGTGATGACGGTGAAAACCTCTGACACATGCAGCTCCCGGAGACGGTCACAGCTTGTCTGTAAGCGGATGCCGGGAGCAGACAAGCCCG

e I I I I
AGCGCGCAAAGCCACTACTGCCACTTTTGGAGACTGTGTACGTCGAGGGCCTCTGCCAGTGTCGAACAGACATTCGCCTACGGCCCTCGTCTGTTCGGGC

Ndel

|
TCAGGGCGCGTCAGCGGGTGTTGGCGGGTGTCGGGGCTGGCTTAACTATGCGGCATCAGAGCAGATTGTACTGAGAGTGCACCATATGCGGTGTGAAATA

T
AGTCCCGCGCAGTCGCCCACAACCGCCCACAGCCCCGACCGAATTGATACGCCGTAGTCTCGTCTAACATGACTCTCACGTGGTATACGCCACACTTTAT

CCGCACAGATGCGTAAGGAGAAAATACCGCATCAGGCGCCATTCGCCATTCAGGCTGCGCAACTGTTGGGAAGGGCGATCGGTGCGGGCCTCTTCGCTAT

T T T
GGCGTGTCTACGCATTCCTCTTTTATGGCGTAGTCCGCGGTAAGCGGTAAGTCCGACGCGTTGACAACCCTTCCCGCTAGCCACGCCCGGAGAAGCGATA

TACGCCAGCTGGCGAAAGGGGGATGTGCTGCAAGGCGATTAAGTTGGGTAACGCCAGGGTTTTCCCAGTCACGACGTTGTAAAACGACGGCCAGTGCCAA

= T T T
ATGCGGTCGACCGCTTTCCCCCTACACGACGTTCCGCTAATTCAACCCATTGCGGTCCCAAAAGGGTCAGTGCTGCAACATTTTGCTGCCGGTCACGGTT
pPMIR-REP seq fwd

Notl Hindlll Aarl

| | |
GCTAGCGGCCGCATACAAAAAACCAACACACAGATCCAATGAAAATAAAAGATCCTTTATTAAGCTTAATATTGGCTTGACTCCTCTCACCTGCTTCCTG

NI L LR B | HELEAAELEL B B | LI L L B L B LI L L B L B
CGATCGCCGGCGTATGTTTTTTGGTTGTGTGTCTAGGTTACTTTTATTTTCTAGGAAATAATTCGAATTATAACCGAACTGAGGAGAGTGGACGAAGGAC
SV40 Poly A Signal HIPK1 3' UTR
]

AATTCTCACAGAAGCAAGGTAGCAACGCACAGTGAGAGAGCCACATGGGGAAAATGCTTCTGTGAGAACTCAGCCGAGAATCCAAAATGGAAAGGGGTAG

T =
TTAAGAGTGTCTTCGTTCCATCGTTGCGTGTCACTCTCTCGGTGTACCCCTTTTACGAAGACACTCTTGAGTCGGCTCTTAGGTTTTACCTTTCCCCATC
miR-146a

AGGTGGTGGTAAAGGAGAAAAGCTGCTGTTTTTATTTTTCAATGT TGGCAGGGAAACTGAGAACAATGCATTACACAATACAGCTACTAATCCTGTTCTG

1 1 I U 1
TCCACCACCATTTCCTCTTTTCGACGACAAAAATAAAAAGTTACAACCGTCCCTTTGACTCTTGTTACGTAATGTGTTATGTCGATGATTAGGACAAGAC

miR-1... net

HIPK1 3' UTR

ATAAATCCCGGTGAACAACTTAGGGTCCACGGGGGCTTGCTGGTCCATCCTAAGGCAAGCTCACTGTAAACTCTATTAACCACTACATTATCATATAAGG

T T T T T T T
TATTTAGGGCCACTTGTTGAATCCCAGGTGCCCCCGAACGACCAGGTAGGATTCCGTTCGAGTGACATTTGAGATAATTGGTGATGTAATAGTATATTCC
HIPK1 3' UTR

Alel

|
CACTACAATAAGGGAAGGAGGAAGAAAGGGAAGGAAGAGACACACACTGAAAAACTCCTCACCAGACACACCTGTGCAAAACAATTCCAAGGGTCTCCTC

e I I I I
GTGATGTTATTCCCTTCCTCCTTCTTTCCCTTCCTTCTCTGTGTGTGACTTTTTGAGGAGTGGTCTGTGTGGACACGTTTTGTTAAGGTTCCCAGAGGAG
HIPK1 3' UTR

pPMIR-HIPK1 859 seq fwd
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TCCTTGCAGGCAATGCCCCTGCTCATTCAGCACTACAGTAATATGCTCTAATATAATTGCAATTAGTTCACATACATTCCAACAAGTATCAGTTCATT

L I I I I I
AGGAACGTCCGTTACGGGGACGAGTAAGTCGTGATGTCATTATACGAGATTATATTAACGTTAATCAAGTGTATGTAAGGTTGTTCATAGTCAAG
HIPK1 3' UTR

GGTTTAAATACAATGGAGACATCAATCCATCTCCGGGATAACACTGGAGGATCACATACACACTAAGTACACAATTCAAGTGTAATCACTACACATTTGA

LB B LI LI LI
CCAAATTTATGTTACCTCTGTAGTTAGGTAGAGGCCCTATTGTGACCTCCTAGTGTATGTGTGATTCATGTGTTAAGTTCACATTAGTGATGTGTAAACT

miR-2... net

HIPK1 3' UTR

TTACAAATAACATTTTGGGTTAGCAGGAAAAATTGCTTGTTATATTTTTCTAATCAATATGTACATATTTAATTATGTAAAATATTAAAACACCACCATT

e A AL L | L AL B L B | I|""I""=""I L L L
AATGTTTATTGTAAAACCCAATCGTCCTTTTTAACGAACAATATAAAAAGATTAGTTATACATGTATAAATTAATACATTTTATAATTTTGTGGTGGTAA
HIPK1 3' UTR

ACAAAACTTCTAAAATATTTTTAAATTCAGTAATAAATTTTTAAAATATTTTTTGCAATTCCTACATGCACTTATTATATAAGTCTTAATAAGAGAGCAT

e L L L DAL B | I
TGTTTTGAAGATTTTATAAAAATTTAAGTCATTATTTAAAAATTTTATAAAAAACGTTAAGGATGTACGTGAATAATATATTCAGAATTATTCTCTCGTA
HIPK1 3' UTR

TCAATTTGCTGCTGGCATACAAAGGAAGCTACTTTGAAGTATAAAAGCTATACACAAGAAATGTTCTTATCTGGTTTCAGGTTTTTTTAGCTTTCTCCCC

AGTTAAACGACGACCGTATGTTTCCTTCGATGAAACTTCATATTTTCGATATGTGTTCTTTACAAGAATAGACCAAAGTCCAAAAAAATCGAAAGAGGGG
HIPK1 3' UTR

AAACAAATCACATAAAACAGAAGGGAGAGATGAGCAAAACAGAGGTGTATTACTGAAAATTCATACTAATCTTTAGGCAAAGCTCATCAATGCCAGTATC

L L e o L e
TTTGTTTAGTGTATTTTGTCTTCCCTCTCTACTCGTTTTGTCTCCACATAATGACTTTTAAGTATGATTAGAAATCCGTTTCGAGTAGTTACGGTCATAG

miR-2... net

HIPK1 3' UTR

BstXI
\
TCATAATAGACAGAGATTTTGCATATAATAAAACCACCACCACCATGTAATAATAACCACCTTAATGGCTTTTTCGATAAAAAAATTTAAGCTGAATCAG

e I LA DL UL L UL B LR UL L | L L L L LI |
AGTATTATCTGTCTCTAAAACGTATATTATTTTGGTGGTGGTGGTACATTATTATTGGTGGAATTACCGAAAAAGCTATTTTTTTAAATTCGACTTAGTC
HIPK1 3' UTR

AGAGAGAAAGACTTTTAAAAAATAATTTAAAAAAGAATTCATGGTGCTTCATTTAAAAAGAATACTTGGTGTTTTCACGCAGATATGGATTCTCTCACAT

= U T T T U B T
TCTCTCTTTCTGAAAATTTTTTATTAAATTTTTTCTTAAGTACCACGAAGTAAATTTTTCTTATGAACCACAAAAGTGCGTCTATACCTAAGAGAGTGTA

miR-...net

HIPK1 3' UTR

PfiMI

TAAGTTACCAGCAAATGGTGAGCTGCCTTTTAAACACTACTTTATAACAAACACAGGAGCAATTGAGAGAATCTCAATAGTAACACAGAGTAATACGTAA

= MR ML B T T
ATTCAATGGTCGTTTACCACTCGACGGAAAATTTGTGATGAAATATTGTTTGTGTCCTCGTTAACTCTCTTAGAGTTATCATTGTGTCTCATTATGCATT

HIPK1 3' UTR
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PspXI
Bglll Xhol EcoNI

CCAGTTTTGCAGATCTCATCACTCGAGCAATTTGGACTTTCCGCCCTTCTTGGCCTTTATGAGGATCTCTCTGATTTTTCTTGCGTCGAGTTTTCCGGTA

LR 1
GGTCAAAACGTCTAGAGTAGTGAGCTCGTTAAACCTGAAAGGCGGGAAGAACCGGAAATACTCCTAGAGAGACTAAAAAGAACGCAGCTC GGCCAT

HIPK1 3' UTR Luciferase
[

AGACCTTTCGGTACTTCGTCCACAAACACAACTCCTCCGCGCAACTTTTTCGCGGTTGTTACTTGACTGGCGACGTAATCCACGATCTCTTTTTCCGTCA
1 ] ] ] ] ] 1 ] ] ] ]

TCTGGAAAGCCATGAAGCAGGTGTTTGTGTTGAGGAGGCGCGTTGAAAAAGCGCCAACAATGAACTGACCGCTGCATTAGGTGCTAGAGAAAAAGGCAGT
PMIR-REP seq rev

Luciferase

SgrAl

TCGTCTTTCCGTGCTCCAAAACAACAACGGCGGCGGGAAGTTCACCGGCGTCATCGTCGGGAAGACCTGCCACGCCCGCGTCGAAGATGTTGGGGTGTTG

AGCAGAAAGGCACGAGGTTTTGTTGTTGCCGCCGCCCTTCAAGTGGCCGCAGTAGCAGCCCTTCTGGACGGTGCGGGCGCAGCTTCTACAACCCCACAAC

Luciferase

Clal EcoRV Pacl

TAACAATATCGATTCCAATTCAGCGGGGGCCACCTGATATCCTTTGTATTTAATTAAAGACTTCAAGCGGTCAACTATGAAGAAGTGTTCGTCTTCGTCC

T
ATTGTTATAGCTAAGGTTAAGTCGCCCCCGGTGGACTATAGGAAACATAAATTAATTTCTGAAGTTCGCCAGTTGATACTTCTTCACAAGCAGAAGCAGG

Luciferase

Eco0109I
PpuMI

CAGTAAGCTATGTCTCCAGAATGTAGCCATCCATCCTTGTCAATCAAGGCGTTGGTCGCTTCCGGATTGTTTACATAACCGGACATAATCATAGGTCCTC

e I I I I
GTCATTCGATACAGAGGTCTTACATCGGTAGGTAGGAACAGTTAGTTCCGCAACCAGCGAAGGCCTAACAAATGTATTGGCCTGTATTAGTATCCAGGAG

Luciferase

TGACACATAATTCGCCTCTCTGATTAACGCCCAGCGTTTTCCCGGTATCCAGATCCACAACCTTCGCTTCAAAAAATGGAACAACTTTACCGACCGCGCC

T
ACTGTGTATTAAGCGGAGAGACTAATTGCGGGTCGCAAAAGGGCCATAGGTCTAGGTGTTGGAAGCGAAGTTTTTTACCTTGTTGAAATGGCTGGCGCGG

Luciferase

CGGTTTATCATCCCCCTCGGGTGTAATCAGAATAGCTGATGTAGTCTCAGTGAGCCCATATCCTTGTCGTATCCCTGGAAGATGGAAGCGTTTTGCAACC

UL B | T T
GCCAAATAGTAGGGGGAGCCCACATTAGTCTTATCGACTACATCAGAGTCACTCGGGTATAGGAACAGCATAGGGACCTTCTACCTTCGC, CGTTGG

Luciferase

Ajul

GCTTCCCCGACTTCTTTCGAAAGAGGTGCGCCCCCAGAAGCAATTTCGTGTAAATTAGATAAATCGTATTTGTCAATCAGAGTGCTTTTGGCGAAGAATG

T T
CGAAGGGGCTGAAGAAAGCTTTCTCCACGCGGGGGTCTTCGTTAAAGCACATTTAATCTATTTAGCATAAACAGTTAGTCTCACGAAAACCGCTTCTTAC

Luciferase
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AAAATAGGGTTGGTACTAGCAACGCACTTTGAATTTTGTAATCCTGAAGGGATCGTAAAAACAGCTCTTCTTCAAATCTATACATTAAGACGACTCGAAA

T T T
TTTTATCCCAACCATGATCGTTGCGTGAAACTTAAAACATTAGGACTTCCCTAGCATTTTTGTCGAGAAGAAGTTTAGATATGTAATTCTGCTGAGCTTT

Luciferase
1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1 ]
T 1 1 1 1 1 1 T T LI 1 1 T T 1 } 1 t T

Xcml

TCCACATATCAAATATCCGAGTGTAGTAAACATTCCAAAACCGTGATGGAATGGGACAACACTTAAAATCGCAGTATCCGGAACGATTTGATTGCCAAAA

e I I I I
AGGTGTATAGTTTATAGGCTCACATCATTTGTAAGGTTTTGGCACTACCTTACCCTGTTGTGAATTTTAGCGTCATAGGCCTTGCTAAACTAACGGTTTT

Luciferase

ATAGGATCTCTGGCATGCGAGAATCTGACGCAGGCAGTTCTATGCGGAAGGGCCACACCCTTAGGTAACCCAGTAGATCCAGAGGAATTCATTATCAGTG

R e I R R B R R N N N S RRRSE
TATCCTAGAGACCGTACGCTCTTAGACTGCGTCCGTCAAGATACGCCTTCCCGGTGTGGGAATCCATTGGGTCATCTAGGTCTCCTTAAGTAATAGTCAC
Luciferase

CAATTGTTTTGTCACGATCAAAGGACTCTGGTACAAAATCGTATTCATTAAAACCGGGAGGTAGATGAGATGTGACGAACGTGTACATCGACTGAAATCC

—+ } T T T
GTTAACAAAACAGTGCTAGTTTCCTGAGACCATGTTTTAGCATAAGTAATTTTGGCCCTCCATCTACTCTACACTGCTTGCACATGTAGCTGACTTTAGG

Luciferase

CTGGTAATCCGTTTTAGAATCCATGATAATAATTTTCTGGATTATTGGTAATTTTTTTTGCACGTTCAAAATTTTTTGCAACCCCTTTTTGGAAACAAAC

T T T T UL T R
GACCATTAGGCAAAATCTTAGGTACTATTATTAAAAGACCTAATAACCATTAAAAAAAACGTGCAAGTTTTAAAAAACGTTGGGGAAAAACCTTTGTTTG

Luciferase

ACTACGGTAGGCTGCGAAATGTTCATACTGTTGAGCAATTCACGTTCATTATAAATGTCGTTCGCGGGCGCAACTGCAACTCCGATAAATAACGCGCCCA

T
TGATGCCATCCGACGCTTTACAAGTATGACAACTCGTTAAGTGCAAGTAATATTTACAGCAAGCGCCCGCGTTGACGTTGAGGCTATTTATTGCGCGGGT

Luciferase

ACACCGGCATAAAGAATTGAAGAGAGTTTTCACTGCATACGACGATTCTGTGATTTGTATTCAGCCCATATCGTTTCATAGCTTCTGCCAACCGAACGGA

e R B | T
TGTGGCCGTATTTCTTAACTTCTCTCAAAAGTGACGTATGCTGCTAAGACACTAAACATAAGTCGGGTATAGCAAAGTATCGAAGACGGTTGGCTTGCCT

Luciferase
1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1 ]
T T T T T T T T T LN T T T T T T T T T

Psrl' Psrl

CATTTCGAAGTATTCCGCGTACGTGATGTTCACCTCGATATGTGCATCTGTAAAAGCAATTGTTCCAGGAACCAGGGCGTATCTCTTCATAGCCTTATGC

= 1
GTAAAGCTTCATAAGGCGCATGCACTACAAGTGGAGCTATACACGTAGACATTTTCGTTAACAAGGTCCTTGGTCCCGCATAGAGAAGTATCGGAATACG

Luciferase
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
T T T T T T T T T LR T T T T T T T T T

Alol' BamHI

AGTTGCTCTCCAGCGGTTCCATCCTCTAGAGGATAGAATGGCGCCGGGCCTTTCTTTATGTTTTTGGCGTCTTCCATGGTGGATCCACGGTTCACTAAAC

T
TCAACGAGAGGTCGCCAAGGTAGGAGATCTCCTATCTTACCGCGGCCCGGAAAGAAATACAAAAACCGCAGAAGGTACCACCTAGGTGCCAAGTGATTTG

Luc 3' seq fwd primer CMV enha...promoter

Luciferase
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Alol

CAGCTCTGCTTATATAGACCTCCCACCGTACACGCCTACCGCCCATTTGCGTCAATGGGGCGGAGTTGTTACGACATTTTGGAAAGTCCCGTTGATTTTG

GTCGAGACGAATATATCTGGAGGGTGGCATGTGCGGATGGCGGGTAAACGCAGTTACCCCGCCTCAACAATGCTGTAAAACCTTTCAGGGCAACTAAAAC

CMV enhancer promoter

CspCl' CspCl

GTGCCAAAACAAACTCCCATTGACGTCAATGGGGTGGAGACTTGGAAATCCCCGTGAGTCAAACCGCTATCCACGCCCATTGATGTACTGCCAAAACCGC

""|""I'"'i""I""|'"'I""|'"'I""|""I""i""l""l""l'"'|""I""|""I""|""I
CACGGTTTTGTTTGAGGGTAACTGCAGTTACCCCACCTCTGAACCTTTAGGGGCACTCAGTTTGGCGATAGGTGCGGGTAACTACATGACGGTTTTGGCG

CMV enhancer promoter

Acc65I
BtgZI Kpnl

ATCACCATGGTAATAGCGATGACTAATACOtaggttcactGATCTGGTACCTTGAATTCATGCTTCTCCTCCCTTTAGTGAGGGTAATTCTCTCTCTCTC

T T
TAGTGGTACCATTATCGCTACTGATTATGcatccaagtgaCTAGACCATGGAACTTAAGTACGAAGAGGAGGGAAATCACTCCCATTAAGAGAGAGAGAG

CMV enhancer promoter

CCTATAGTGAGTCGTATTAATTCCTTCTCTTCTATAGTGTCACCTAAATCGTTGCAATTCGTAATCATGTCATAGCTGTTTCCTGTGTGAAATTGTTATC

T T Tt T T T
GGATATCACTCAGCATAATTAAGGAAGAGAAGATATCACAGTGGATTTAGCAACGTTAAGCATTAGTACAGTATCGACAAAGGACACACTTTAACAATAG

CGCTCACAATTCCACACAACATACGAGCCGGAAGCATAAAGTGTAAAGCCTGGGGTGCCTAATGAGTGAGCTAACTCACATTAATTGCGTTGCGCTCACT

LA L T
GCGAGTGTTAAGGTGTGTTGTATGCTCGGCCTTCGTATTTCACATTTCGGACCCCACGGATTACTCACTCGATTGAGTGTAATTAACGCAACGCGAGTGA

GCCCGCTTTCCAGTCGGGAAACCTGTCGTGCCAGCTGCATTAATGAATCGGCCAACGCGCGGGGAGAGGCGGTTTGCGTATTGGGCGCTCTTCCGCTTCC

UL T
CGGGCGAAAGGTCAGCCCTTTGGACAGCACGGTCGACGTAATTACTTAGCCGGTTGCGCGCCCCTCTCCGCCAAACGCATAACCCGCGAGAAGGCGAAGG
ColE1 origin

TCGCTCACTGACTCGCTGCGCTCGGTCGTTCGGCTGCGGCGAGCGGTATCAGCTCACTCAAAGGCGGTAATACGGTTATCCACAGAATCAGGGGATAACG

= T
AGCGAGTGACTGAGCGACGCGAGCCAGCAAGCCGACGCCGCTCGCCATAGTCGAGTGAGTTTCCGCCATTATGCCAATAGGTGTCTTAGTCCCCTATTGC
ColE1 origin

Pcil

CAGGAAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCA

GTCCTTTCTTGTACACTCGTTTTCCGGTCGTTTTCCGGTCCTTGGCATTTTTCCGGCCGCAACGACCGCAAAAAGGTATCCGAGGCGGGGGGACTGCTCGT
ColE1 origin

TCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTT
1 ] ] ] ] ] ]

AGTGTTTTTAGCTGCGAGTTCAGTCTCCACCGCTTTGGGCTGTCCTGATATTTCTATGGTCCGCAAAGGGGGACCTTCGAGGGAGCACGCGAGAGGACAA
ColE1 origin

CCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGG

LR I
GGCTGGGACGGCGAATGGCCTATGGACAGGCGGAAAGAGGGAAGCCCTTCGCACCGCGAAAGAGTATCGAGTGCGACATCCATAGAGTCAAGCCACATCC
ColE1 origin

3600

3700

3800

3900

4000

4100

4200

4300

4400

4500
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TCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACA

+—+—+ t T T
AGCAAGCGAGGTTCGACCCGACACACGTGCTTGGGGGGCAAGTCGGGCTGGCGACGCGGAATAGGCCATTGATAGCAGAACTCAGGTTGGGCCATTCTGT
ColE1 origin

e
AlwNI

CGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGC

= T
GCTGAATAGCGGTGACCGTCGTCGGTGACCATTGTCCTAATCGTCTCGCTCCATACATCCGCCACGATGTCTCAAGAACTTCACCACCGGATTGATGCCG
ColE1 origin

TACACTAGAAGAACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAAAAAACCACCGCTG

ATGTGATCTTCTTGTCATAAACCATAGACGCGAGACGACTTCGGTCAATGGAAGCCTTTTTCTCAACCATCGAGAACTAGGCCGTTTTTTTGGTGGCGAC
ColE1 origin

GTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTG

LI | LI =T
CATCGCCACCAAAAAAACAAACGTTCGTCGTCTAATGCGCGTCTTTTTTTCCTAGAGTTCTTCTAGGAAACTAGAAAAGATGCCCCAGACTGCGAGTCAC
ColE1 origin

GAACGAAAACTCACGTTAAGGGATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCTAGATCCTTTTAAATTAAAAATGAAGTTTTAAATCAATCTAA

T R LI R
CTTGCTTTTGAGTGCAATTCCCTAAAACCAGTACTCTAATAGTTTTTCCTAGAAGTGGATCTAGGAAAATTTAATTTTTACTTCAAAATTTAGTTAGATT
ColE1 origin

AGTATATATGAGTAAACTTGGTCTGACAGTTACCAATGCTTAATCAGTGAGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATCCATAGTTGCCTGAC

TCATATATACTCATTTGAACCAGACTGTCAATGGTTACGAATTAGTCACTCCGTGGATAGAGTCGCTAGACAGATAAAGCAAGTAGGTATCAACGGACTG
AMPr

Ahdl

TCCCCGTCGTGTAGATAACTACGATACGGGAGGGCTTACCATCTGGCCCCAGTGCTGCAATGATACCGCGAGACCCACGCTCACCGGCTCCAGATTTATC

T T
AGGGGCAGCACATCTATTGATGCTATGCCCTCCCGAATGGTAGACCGGGGTCACGACGTTACTATGGCGCTCTGGGTGCGAGTGGCCGAGGTCTAAATAG
AMPr

AGCAATAAACCAGCCAGCCGGAAGGGCCGAGCGCAGAAGTGGTCCTGCAACTTTATCCGCCTCCATCCAGTCTATTAATTGTTGCCGGGAAGCTAGAGTA

it } t T T T
TCGTTATTTGGTCGGTCGGCCTTCCCGGCTCGCGTCTTCACCAGGACGTTGAAATAGGCGGAGGTAGGTCAGATAATTAACAACGGCCCTTCGATCTCAT
AMPY

AGTAGTTCGCCAGTTAATAGTTTGCGCAACGTTGTTGCCATTGCTACAGGCATCGTGGTGTCACGCTCGTCGTTTGGTATGGCTTCATTCAGCTCCGGTT

TCATCAAGCGGTCAATTATCAAACGCGTTGCAACAACGGTAACGATGTCCGTAGCACCACAGTGCGAGCAGCAAACCATACCGAAGTAAGTCGAGGCCAA
AMPr

CCCAACGATCAAGGCGAGTTACATGATCCCCCATGTTGTGCAAAAAAGCGGTTAGCTCCTTCGGTCCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAGT

T T
GGGTTGCTAGTTCCGCTCAATGTACTAGGGGGTACAACACGTTTTTTCGCCAATCGAGGAAGCCAGGAGGCTAGCAACAGTCTTCATTCAACCGGCGTCA

AMPr
y I y I y I y I y I y I y I y I y I y I
T T T T T T T 1 T L T T T T T T T T T

4600

4700

4800

4900

5000

5100

5200

5300
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GTTATCACTCATGGTTATGGCAGCACTGCATAATTCTCTTACTGTCATGCCATCCGTAAGATGCTTTTCTGTGACTGGTGAGTACTCAACCAAGTCATTC

e I I I I I
CAATAGTGAGTACCAATACCGTCGTGACGTATTAAGAGAATGACAGTACGGTAGGCATTCTACGAAAAGACACTGACCACTCATGAGTTGGTTCAGTAAG
AMPF

TGAGAATAGTGTATGCGGCGACCGAGTTGCTCTTGCCCGGCGTCAATACGGGATAATACCGCGCCACATAGCAGAACTTTAAAAGTGCTCATCATTGGAA

L L L L LA L UL L L L L L | LI B L L B B L |
ACTCTTATCACATACGCCGCTGGCTCAACGAGAACGGGCCGCAGTTATGCCCTATTATGGCGCGGTGTATCGTCTTGAAATTTTCACGAGTAGTAACCTT
AMPr

e
Xmnl

AACGTTCTTCGGGGCGAAAACTCTCAAGGATCTTACCGCTGTTGAGATCCAGTTCGATGTAACCCACTCGTGCACCCAACTGATCTTCAGCATCTTTTAC

TTGCAAGAAGCCCCGCTTTTGAGAGTTCCTAGAATGGCGACAACTCTAGGTCAAGCTACATTGGGTGAGCACGTGGGTTGACTAGAAGTCGTAGAAAATG
AMPr

TTTCACCAGCGTTTCTGGGTGAGCAAAAACAGGAAGGCAAAATGCCGCAAAAAAGGGAATAAGGGCGACACGGAAATGTTGAATACTCATACTCTTCCTT

1 1
AAAGTGGTCGCAAAGACCCACTCGTTTTTGTCCTTCCGTTTTACGGCGTTTTTTCCCTTATTCCCGCTGTGCCTTTACAACTTATGAGTATGAGAAGGAA
AMPr

TTTCAATATTATTGAAGCATTTATCAGGGTTATTGTCTCATGAGCGGATACATATTTGAATGTATTTAGAAAAATAAACAAATAGGGGTTCCGCGCACAT

e I I I I I
AAAGTTATAATAACTTCGTAAATAGTCCCAATAACAGAGTACTCGCCTATGTATAAACTTACATAAATCTTTTTATTTGTTTATCCCCAAGGCGCGTGTA

TTCCCCGAAAAGTGCCACCTGACGTCTAAGAAACCATTATTATCATGACATTAACCTATAAAAATAGGCGTATCACGAGATTGCAGTGAAAAAAATGCTT

T
AAGGGGCTTTTCACGGTGGACTGCAGATTCTTTGGTAATAATAGTACTGTAATTGGATATTTTTATCCGCATAGTGCTCTAACGTCACTTTTTTTACGAA

<

1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1 ]

T T T T T T T T T | L | T T T T T T T T b
Hpal

TATTTGTGAAATTTGTGATGCTATTGCTTTATTTGTAACCATTATAAGCTGCAATAAACAAGTTAACAACAACAATTGCATTCATTTTATGTTTCAGGTT

" Tt T T T
ATAAACACTTTAAACACTACGATAACGAAATAAACATTGGTAATATTCGACGTTATTTGTTCAATTGTTGTTGTTAACGTAAGTAAAATACAAAGTCCAA
SV40 Poly A

BsaBl

CAGGGGGAGGTGTGGGAGGTTTTTTAAAGCAAGTAAAACCTCTACAAATGTGGTATGGCTGATTATGATCCTCTAGAGTCGGTGGGCCTCGGGGGCGGGT

——— T T T T T
GTCCCCCTCCACACCCTCCAAAAAATTTCGTTCATTTTGGAGATGTTTACACCATACCGACTAATACTAGGAGATCTCAGCCACCCGGAGCCCCCGCCCA

GCGGGGTCGGCGGGGCCGCCCCGGGTGGCTTCGGTCGGAGCCATGGGGTCGTGCGCTCCTTTCGGTCGGGCGCTGCGGGTCGTGGGGCGGGCGTCAGGCA

T
CGCCCCAGCCGCCCCGGCGGGGCCCACCGAAGCCAGCCTCGGTACCCCAGCACGCGAGGAAAGCCAGCCCGCGACGCCCAGCACCCCGCCCGCAGTCCGT

Pur...nce

Dralll

CCGGGCTTGCGGGTCATGCACCAGGTGCGCGGTCCTTCGGGCACCTCGACGTCGGCGGTGACGGTGAAGCCGAGCCGCTCGTAGAAGGGGAGGTTGCGGG

GGCCCGAACGCCCAGTACGTGGTCCACGCGCCAGGAAGCCCGTGGAGCTGCAGCCGCCACTGCCACTTCGGCTCGGCGAGCATCTTCCCCTCCAACGCCC

Puromycin resistance
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BssHII

GCGCGGAGGTCTCCAGGAAGGCGGGCACCCCGGCGCGCTCGGCCGCCTCCACTCCGGGGAGCACGACGGCGCTGCCCAGACCCTTGCCCTGGTGGTCGGG

CGCGCCTCCAGAGGTCCTTCCGCCCGTGGGGCCGCGCGAGCCGGCGGAGGTGAGGCCCCTCGTGCTGCCGCGACGGGTCTGGGAACGGGACCACCAGCCC

Puromycin resistance

Mscl

CGAGACGCCGACGGTGGCCAGGAACCACGCGGGCTCCTTGGGCCGGTGCGGCGCCAGGAGGCCTTCCATCTGTTGCTGCGCGGCCAGCCGGGAACCGCTC

T T T
GCTCTGCGGCTGCCACCGGTCCTTGGTGCGCCCGAGGAACCCGGCCACGCCGCGGTCCTCCGGAAGGTAGACAACGACGCGCCGGTCGGCCCTTGGCGAG

Puromycin resistance

Sacll

AACTCGGCCATGCGCGGGCCGATCTCGGCGAACACCGCCCCCGCTTCGACGCTCTCCGGCGTGGTCCAGACCGCCACCGCGGCGCCGTCGTCCGCGACCC

TTGAGCCGGTACGCGCCCGGCTAGAGCCGCTTGTGGCGGGGGCGAAGCTGCGAGAGGCCGCACCAGGTCTGGCGGTGGCGCCGCGGCAGCAGGCGCTGGEG

Puromycin resistance

Sall
Rsrll Accl

ACACCTTGCCGATGTCGAGCCCGACGCGCGTGAGGAAGAGTTCTTGCAGCTCGGTGACCCGCTCGATGTGGCGGTCCGGGTCGACGGTGTGGCGCGTGGC

T T T
TGTGGAACGGCTACAGCTCGGGCTGCGCGCACTCCTTCTCAAGAACGTCGAGCCACTGGGCGAGCTACACCGCCAGGCCCAGCTGCCACACCGCGCACCG

Puromycin resistance

Tth111l

GGGGTAGTCGGCGAACGCGGCGGCGAGGGTGCGTACGGCCCGGGGGACGTCGTCGCGGGTGGCGAGGCGCACCGTGGGCTTGTACTCGGTCATGGAAGGT

T
CCCCATCAGCCGCTTGCGCCGCCGCTCCCACGCATGCCGGGCCCCCTGCAGCAGCGCCCACCGCTCCGCGTGGCACCCGAACATGAGCCAGTACCTTCCA

Puromycin resistance

Shbfl
Agel Pstl

CGTCTCCTTGTGAGGGGTCAGGGGCGTGGGTCAGGGGATGGTGGCGGCACCGGTCGTGGCGGCCGACCTGCAGGCATGCAAGCTAGCTTTTTGCAAAAGC

= T
GCAGAGGAACACTCCCCAGTCCCCGCACCCAGTCCCCTACCACCGCCGTGGCCAGCACCGCCGGCTGGACGTCCGTACGTTCGATCGAAAAACGTTTTCG
SV40 Promoter

Avrll Sfil

CTAGGCCTCCAAAAAAGCCTCCTCACTACTTCTGGAATAGCTCAGAGGCCGAGGCGGCCTCGGCCTCTGCATAAATAAAAAAAATTAGTCAGCCATGGGG

T
GATCCGGAGGTTTTTTCGGAGGAGTGATGAAGACCTTATCGAGTCTCCGGCTCCGCCGGAGCCGGAGACGTATTTATTTTTTTTAATCAGTCGGTACCCC

SV40 Promoter

CGGAGAATGGGCGGAACTGGGCGGAGTTAGGGGCGGGATGGGCGGAGT TAGGGGCGGGACTATGGTTGCTGACTAATTGAGATGCATGCTTTGCATACTT

LN T
GCCTCTTACCCGCCTTGACCCGCCTCAATCCCCGCCCTACCCGCCTCAATCCCCGCCCTGATACCAACGACTGATTAACTCTACGTACGAAACGTATGAA
SV40 Promoter
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5' CTGCCTGCTGGGGAGCCTGGGGACTTTCCACACCTGGTTGCTGACTAATTGAGATGCATGCTTTGCATACTTCTGCCTGCTGGGGAGCCTGGGGACTTTC
° e 7400
3 GACGGACGACCCCTCGGACCCCTGAAAGGTGTGGACCAACGACTGATTAACTCTACGTACGAAACGTATGAAGACGGACGACCCCTCGGACCCCTGAAAG
SV40 Promoter

o

CACACCAATCTTTCGTC
, | , 7417

AL L B B
GTGTGGTTAGAAAGCAG
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