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Absent Sites 0 Aarl,Absl,Alfl,Alfl',Ascl,Bael,Bael',Barl,Barl',BmgBI,BsaBI,BsiWI,BstBI,BstZ17I,FspAl,Hpal,MauBI,Mrel,Pmll,Psil,Psrl,Psrl’,
Sbfl,SexAl,SgrAl,Srfl,Swal

Afel 1 3195
Agel 1 3199
Ahdl 1 10206
Ajul 1 3927
Ajul’ 1 3895
Alol 1 6606
Alol' 1 6574
AsiSI 1 3578
Avrll 1 4763
BamHI 1 4285
BbvCl 1 1767
Bcell 1 5359
Blpl 1 5428
BssHII 1 1054
EcoNI 1 1513
Fsel 1 1491
Fspl 1 10428
Notl 1 4241
Pacl 1 7917
PshAl 1 3241
PspXI 1 5539
Rsrll 1 3622
Sapl 1 1443
Sfil 1 4413
SgrDI 1 2
Spel 1 253
Stul 1 6054
Tstl 1 6255
Tstl' 1 6287
Xbal 1 2576
Xcml 1 6574
Xhol 1 5539
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SgrDI

o

gtcgacggatcgggagatctcccgatcccctatggtgcactctcagtacaatctgetctgatgeccgcatagttaageccagtatctgetecctgettgtgt
o o o T B L o e i o o o R A S EEnmaemees ey ey NV
cagctgcctagccctctagagggctaggggataccacgtgagagtcatgttagacgagactacggcgtatcaattcggtcatagacgagggacgaacaca

T e o B e B B A e L L w2 10
caacctccagcgactcatcacgcgctcgttttaaattcgatgttgttccgttccgaactggetgttaacgtacttcttagacgaatcccaatccgcaaaa
1 1 1 1 1 1

5
[
3
o
o
5 gttggaggtcgctgagtagtgcgcgagcaaaatttaagctacaacaaggcaaggcttgaccgacaattgcatgaagaatctgecttagggttaggegtttt
o 1 1 1 1 1 1 1 1 1 1
3
()
[

Spel

o

gcgctgettegegatgtacgggeccagatatacgegttgacattgattattgactagttattaatagtaatcaattacggggtcattagttcatageccat
' | ' | ' | | | | .I....'....I....'....I....I....I....I 300

e B e L L T T
cgcgacgaagcgctacatgcccggtctatatgcgcaactgtaactaataactgatcaataattatcattagttaatgccccagtaatcaagtategggta
1 ] ] ] ] ] ] ] ]

atatggagttccgcgttacataacttacggtaaatggcccgectggectgaccgecccaacgacceccgeccattgacgtcaataatgacgtatgtteecat
R ele!
tatacctcaaggcgcaatgtattgaatgccatttaccgggcggaccgactggegggttgctgggggcgggtaactgcagttattactgcatacaagggta

agtaacgccaatagggactttccattgacgtcaatgggtggagtatttacggtaaactgcccacttggcagtacatcaagtgtatcatatgccaagtacg
1 1 1 1 1 1 1 1 1

500

R T T T T T T T T T
tcattgcggttatccctgaaaggtaactgcagttacccacctcataaatgecatttgacgggtgaaccgtcatgtagttcacatagtatacggttcatge
1 1 1 1 1 1 1 1 1

ccccctattgacgtcaatgacggtaaatggcccgectggeattatgeccagtacatgaccttatgggactttectacttggcagtacatctacgtattag
e S L L e S e e L 1011
gggggataactgcagttactgccatttaccgggcggaccgtaatacgggtcatgtactggaataccctgaaaggatgaaccgtcatgtagatgcataatce

tcatcgctattaccatggtgatgcggttttggcagtacatcaatgggegtggatageggtttgactcacggggatttecaagtctecaccecattgacgt
e 700
agtagcgataatggtaccactacgccaaaaccgtcatgtagttacccgcacctatcgccaaactgagtgcccctaaaggttcagaggtggggtaactgeca

caatgggagtttgttttggcaccaaaatcaacgggactttccaaaatgtcgtaacaactccgecccattgacgcaaatgggeggtaggegtgtacggtgg
bttt 800
gttaccctcaaacaaaaccgtggttttagttgccctgaaaggttttacagcattgttgaggcggggtaactgecgtttaccecgecatecgcacatgecace

gaggtctatagaccagatctgagcctgggagctctctggctaactagggaacccactgcttaagectcaataaagettgecttgagtgcttcaagtagty
- e e e 900

ctccagatatctggtctagactcggaccctcgagagaccgattgatcccttgggtgacgaattcggagttatttcgaacggaactcacgaagttcatcac
LTR

W o 0o 0 W o U0 o o W o U o 0 W o 0o 0o W o U1 o o W o U1l o o W o G

o

tgtgcccgtetgttgtgtgactctggtaactagagatccctcagacccttttagtcagtgtggaaaatctctagcagtggegeccgaacagggacttgaa
e 1000

acacgggcagacaacacactgagaccattgatctctagggagtctgggaaaatcagtcacaccttttagagatcgtcaccgegggettgtecctgaactt
LTR

W o U o o

o

o

BssHII

agcgaaagggaaaccagaggagctctctcgacgcaggactcggettgetgaagcgegcacggcaagaggcgaggggcggegactggtgagtacgccaaaa
e 1100

tcgctttecctttggtctectegagagagetgegtectgagecgaacgacttegegegtgecgttcetecgeteccegecgetgaccactcatgeggtttt
LTR

@ o «

(<]

(<]
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5 attttgactagcggaggctagaaggagagagatgggtgcgagagcgtcagtattaagcgggggagaattagatcgegatgggaaaaaattcggttaagge

o ""I'"'|"":""|"":""|"":""|'"':""|'"':""|"":'"'|"":""|""=""|""=""I 1200

3 taaaactgatcgcctccgatcttcctctctctacccacgctctcgcagtcataattcgecccectecttaatctagcgctacccttttttaagccaattccg

° LTR
|

0 R L o B B T B A A i

o

5 cagggggaaagaaaaaatataaataaacatatagtatgggcaagcagggagctagaacgattcgcagttaatcctggcctgttagaaacatcagaaggct

0 L B e L e B e L s SN0V

3 gtcccectttcttttttatatttatttgtatatcatacccgttcgtccctcgatcttgctaagcgtcaattaggaccggacaatctttgtagtcttccga

° LTR
|

0 R L o B B T B A A i

o

5' gtagacaaatactgggacagctacaaccatcccttcagacaggatcagaagaacttagatcattatataatacagtagcaaccctctattgtgtgcatca

0 B o o e St e S e L s e e e S [ 01V

3 catctgtttatgaccctgtcgatgttggtagggaagtctgtcctagtcttcttgaatctagtaatatattatgtcatcgttgggagataacacacgtagt

° LTR
|

0 R R B B R R R R Ranew

° Sapl Fsel

5' aaggatagagataaaagacaccaaggaagctttagacaagatagaggaagagcaaaacaaaagtaagaccaccgcacagcaagcggccggccgcecgctgat

° e e 1500

3 ttcctatctctattttctgtggttccttcgaaatctgttctatctecttctegttttgttttcattctggtggcgtgtecgttcgeccggecggecgegacta

° LTR
|

° B L TR B AL B ot o B L e o  at O e L L AL A

° EcoNI

5 cttcagacctggaggaggagatatgagggacaattggagaagtgaattatataaatataaagtagtaaaaattgaaccattaggagtagcacccaccaag

° e S e B L e e S e e A ¢1019]

3 gaagtctggacctcctcctctatactccctgttaacctcttcacttaatatatttatatttcatcatttttaacttggtaatcctcatecgtgggtggttc

° LTR HIV RRE

0 B R R B R R S RRERE

o

5' gcaaagagaagagtggtgcagagagaaaaaagagcagtgggaataggagctttgttccttgggttcttgggagcagcaggaagcactatgggcgcagegt

o et 1700

3 cgtttctcttctcaccacgtctctcttttttctcgtcacccttatcctcgaaacaaggaacccaagaaccctcgtcgtccttcgtgatacccgegtcgca

° HIV RRE

° f = f f f f f i f f f f f f f f f f f f

° BbvCl

5 caatgacgctgacggtacaggccagacaattattgtctggtatagtgcagcagcagaacaatttgctgagggctattgaggcgcaacagcatctgttgca

0 L e L e et B AL 0L

3 gttactgcgactgccatgtccggtctgttaataacagaccatatcacgtcgtcgtcttgttaaacgactcccgataactccgecgttgtcgtagacaacgt

° HIV RRE

0 L e o A o O e e e O

o

5' actcacagtctggggcatcaagcagctccaggcaagaatcctggctgtggaaagatacctaaaggatcaacagctcctggggatttggggttgctctgga

0 B o e o o B e e o S L2/ 1V

3 tgagtgtcagaccccgtagttcgtcgaggtccgttcttaggaccgacacctttctatggatttcctagttgtcgaggacccctaaaccccaacgagacct

° HIV RRE

0 L A B L B L A s oL oL O AL R

o

5 aaactcatttgcaccactgctgtgccttggaatgctagttggagtaataaatctctggaacagatttggaatcacacgacctggatggagtgggacagag

° e e 2000

3 tttgagtaaacgtggtgacgacacggaaccttacgatcaacctcattatttagagaccttgtctaaaccttagtgtgctggacctacctcaccctgtctc

° HIV RRE

0 R R R R RS RN R R R AR RN R R RN RS ERRE

o

5 aaattaacaattacacaagcttaatacactccttaattgaagaatcgcaaaaccagcaagaaaagaatgaacaagaattattggaattagataaatgggc

o e e 2100

3 tttaattgttaatgtgttcgaattatgtgaggaattaacttcttagcgttttggtcgttcttttcttacttgttcttaataaccttaatctatttacccg

° HIV RRE

° L AL B B e B B Raaa RaCaaREa
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5 aagtttgtggaattggtttaacataacaaattggctgtggtatataaaattattcataatgatagtaggaggcttggtaggtttaagaatagtttttgct

o ""I""|""=""|'"':""|"":""I"":""I'"':""|"":""I"":""|""=""|""=""I 2200

3 ttcaaacaccttaaccaaattgtattgtttaaccgacaccatatattttaataagtattactatcatcctccgaaccatccaaattcttatcaaaaacga

° HIV RRE

o R R R R S R RE R AR R NRSNEEEERRERRRES.

o

5' gtactttctatagtgaatagagttaggcagggatattcaccattatcgtttcagacccacctcccaaccccgaggggacccgacaggcccgaaggaatag

0 R R R R e B R R e AR AR RS R RS RN RS R SRR clelo

3 catgaaagatatcacttatctcaatccgtccctataagtggtaatagcaaagtctgggtggagggttggggctcccctgggectgtccgggettecttate

° HIV RRE

o R R R R S R RE R AR R NRSNEEEERRERRRES.

o

5' aagaagaaggtggagagagagacagagacagatccattcgattagtgaacggatcggcactgcgtgcgccaattctgcagacaaatggcagtattcatcc

o ittt ek 2400

3 ttcttcttccacctctctctctgtctctgtctaggtaagctaatcacttgcctagccgtgacgcacgcggttaagacgtctgtttaccgtcataagtagg

° HIV RRE

o I o B o L o e e R I

o

5' acaattttaaaagaaaaggggggattggggggtacagtgcaggggaaagaatagtagacataatagcaacagacatacaaactaaagaattacaaaaaca

° R R e R R R R R R T S B B L B I I Rt IZ2=1010)

3 tgttaaaattttcttttcccccctaaccccccatgtcacgteccectttecttatcatctgtattatecgttgtctgtatgtttgatttcttaatgtttttgt

o N R R R R S RN R R AR RRSNECEEERSERERE.

o

Xbal

° |

5' aattacaaaaattcaaaattttcgggtttattacagggacagcagagatccagtttggttagtaccgggcccgctctagacgtattaccgccatgcatta

° e e S B L R e o S B e e e e A (1019

3 ttaatgtttttaagttttaaaagcccaaataatgtccctgtcgtctctaggtcaaaccaatcatggcccgggcgagatctgcataatggcggtacgtaat

[} CMV

I

o R R R R S R RE R e AR RECRRSRESNRRREE PR

o

5' gttattaatagtaatcaattacggggtcattagttcatagcccatatatggagttccgcgttacataacttacggtaaatggcccgectggctgaccgec

0 R R R R B S R AR R R R R e T e B R R Ay(s o

3 caataattatcattagttaatgccccagtaatcaagtatcgggtatatacctcaaggcgcaatgtattgaatgccatttaccgggcggaccgactggcgg

° CMV
.|

L o L e e L e B o e e e S

o

5' caacgacccccgcccattgacgtcaataatgacgtatgttcccatagtaacgccaatagggactttccattgacgtcaatgggtggagtatttacggtaa

o itttk 2800

3 gttgctgggggcgggtaactgcagttattactgcatacaagggtatcattgcggttatccctgaaaggtaactgcagttacccacctcataaatgccatt

° CMV
.|

0 o R B B L L e B L

o

5' actgcccacttggcagtacatcaagtgtatcatatgccaagtacgccccctattgacgtcaatgacggtaaatggcccgcecctggcattatgcccagtaca

° T B B I T T T R R R L I SR M L0L0)

3 tgacgggtgaaccgtcatgtagttcacatagtatacggttcatgcgggggataactgcagttactgccatttaccgggcggaccgtaatacgggtcatgt

° CMV
|

o R L B L e L O L e e

o

5' tgaccttatgggactttcctacttggcagtacatctacgtattagtcatcgctattaccatggtgatgcggttttggcagtacatcaatgggcgtggata

° e e 3000

3 actggaataccctgaaaggatgaaccgtcatgtagatgcataatcagtagcgataatggtaccactacgccaaaaccgtcatgtagttacccgcacctat

o CMV
.|

L o e B S e e e

o

5 gcggtttgactcacggggatttccaagtctccaccccattgacgtcaatgggagtttgttttggcaccaaaatcaacgggactttccaaaatgtcgtaac

0 R e R B R R R R R T S B AR AR R R AR

3 cgccaaactgagtgcccctaaaggttcagaggtggggtaactgcagttaccctcaaacaaaaccgtggttttagttgccctgaaaggttttacagcattyg

° CMV
.|

L o L e e L e B o e e e S
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o ‘Afel Agel

5 aactccgccccattgacgcaaatgggcggtaggcgtgtacggtgggaggtctatataagcagagctggtttagtgaaccgtcagatccgctagecgctacce

o e e 3200

3 ttgaggcggggtaactgcgtttacccgccatccgcacatgccaccctccagatatattcgtctcgaccaaatcacttggcagtctaggecgatcgecgatgg

o CMV
>

0 R L TR L B e

° ‘PshAI

5 ggtATGGATAGATCCGGAAAGCCTGAACTCACCGCGACGTCTGTCGAGAAGTTTCTGATCGAAAAGTTCGACAGCGTCTCCGACCTGATGCAGCTCTCGG

° it e e e e e e 3300

3 ccaTACCTATCTAGGCCTTTCGGACTTGAGTGGCGCTGCAGACAGCTCTTCAAAGACTAGCTTTTCAAGCTGTCGCAGAGGCTGGACTACGTCGAGAGCC

° hygromycin B phosphotransferase

I —

0 e L A A B B S

o

5 AGGGCGAAGAATCTCGTGCTTTCAGCTTCGATGTAGGAGGGCGTGGATATGTCCTGCGGGTAAATAGCTGCGCCGATGGTTTCTACAAAGATCGTTATGT

° et 3400

3 TCCCGCTTCTTAGAGCACGAAAGTCGAAGCTACATCCTCCCGCACCTATACAGGACGCCCATTTATCGACGCGGCTACCAAAGATGTTTCTAGCAATACA

° hygromycin B phosphotransferase
|

0 L L B i B T B B L L L T A RS SR

o

5 TTATCGGCACTTTGCATCGGCCGCGCTCCCGATTCCGGAAGTGCTTGACATTGGGGAATTCAGCGAGAGCCTGACCTATTGCATCTCCCGCCGTGCACAG

0 e 3500

3 AATAGCCGTGAAACGTAGCCGGCGCGAGGGCTAAGGCCTTCACGAACTGTAACCCCTTAAGTCGCTCTCGGACTGGATAACGTAGAGGGCGGCACGTGTC

° hygromycin B phosphotransferase
.|

0 R R R B B R R R R R N S RRRSE

o ‘ASiSI

5 GGTGTCACGTTGCAAGACCTGCCTGAAACCGAACTGCCCGCTGTTCTGCAGCCGGTCGCGGAGGCCATGGATGCGATCGCTGCGGCCGATCTTAGCCAGA

° B e o B R e S B B e SC 1010

3 CCACAGTGCAACGTTCTGGACGGACTTTGGCTTGACGGGCGACAAGACGTCGGCCAGCGCCTCCGGTACCTACGCTAGCGACGCCGGCTAGAATCGGTCT

° hygromycin B phosphotransferase
.|

0 o e o S o e o e

° ‘Rsrll

5 CGAGCGGGTTCGGCCCATTCGGACCGCAAGGAATCGGTCAATACACTACATGGCGTGATTTCATATGCGCGATTGCTGATCCCCATGTGTATCACTGGCA

° B o o et e S e B R e S e S 401V

3 GCTCGCCCAAGCCGGGTAAGCCTGGCGTTCCTTAGCCAGTTATGTGATGTACCGCACTAAAGTATACGCGCTAACGACTAGGGGTACACATAGTGACCGT

° hygromycin B phosphotransferase
|

0 e S e B S e e

o

5 AACTGTGATGGACGACACCGTCAGTGCGTCCGTCGCGCAGGCTCTCGATGAGCTGATGCTTTGGGCCGAGGACTGCCCCGAAGTCCGGCACCTCGTGCAC

° bt e e e e e et 3800

3 TTGACACTACCTGCTGTGGCAGTCACGCAGGCAGCGCGTCCGAGAGCTACTCGACTACGAAACCCGGCTCCTGACGGGGCTTCAGGCCGTGGAGCACGTG

° hygromycin B phosphotransferase
|

0 R R TR L B Bt e TS

o ‘Ajul'

5 GCGGATTTCGGCTCCAACAATGTCCTGACGGACAATGGCCGCATAACAGCGGTCATTGACTGGAGCCAGGCGATGTTCGGGGATTCCCAATACGAGGTCG

° ek 3000

3 CGCCTAAAGCCGAGGTTGTTACAGGACTGCCTGTTACCGGCGTATTGTCGCCAGTAACTGACCTCGCTCCGCTACAAGCCCCTAAGGGTTATGCTCCAGC

° hygromycin B phosphotransferase
|

0 R R TR L B Bt e TS

° Ajul

5 CCAACATCTTCTTCTGGAGGCCGTGGTTGGCTTGTATGGAGCAGCAGACGCGCTACTTCGAGCGGAGGCATCCGGAGCTTGCAGGATCGCCGCGGCTCCG

0 B o o B R e e e e L e e S/ LV 01V

3 GGTTGTAGAAGAAGACCTCCGGCACCAACCGAACATACCTCGTCGTCTGCGCGATGAAGCTCGCCTCCGTAGGCCTCGAACGTCCTAGCGGCGCCGAGGC

° hygromycin B phosphotransferase
.|

o ""I'"'I'"'I""I""I""I""I'"'I'"'I""I""I""I""I'"'I'"'I""I""I""I""I""I
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5 GGCGTATATGCTCCGCATTGGTCTTGACCAACTCTATCAGAGCTTGGTTGACGGCAATTTCGATGATGCAGCTTGGGCGCAGGGTCGATGCGACGCAATC

o e 4100

3 CCGCATATACGAGGCGTAACCAGAACTGGTTGAGATAGTCTCGAACCAACTGCCGTTAAAGCTACTACGTCGAACCCGCGTCCCAGCTACGCTGCGTTAG

hygromycin B phosphotransferase

e B L L L L R EL R L L L B B e 4200

o

o

5 GTCCGATCCGGAGCCGGGACTGTCGGGCGTACACAAATCGCCCGCAGAAGCGCGGCCGTCTGGACCGATGGCTGTGTAGAAGTACTCGCCGATAGTGGAA
o +—+—+—++ ] ] ] 1 ] 1 ] ] 1 ] 1 :::: ]

3 CAGGCTAGGCCTCGGCCCTGACAGCCCGCATGTGTTTAGCGGGCGTCTTCGCGCCGGCAGACCTGGCTACCGACACATCTTCATGAGCGGCTATCACCTT

hygromycin B phosphotransferase

° - -~ -
° T T L T L o B A B A B e B R A R R
o Poﬂ FamHI
5 ACCGACGCCCCAGCACTCGTCCGAGGGCAAAGGAATAGgcggeccgcaaggcagtaggtttgaggtgacctacttggaccatgtggatccagtgtcctgat
° R e e L B e e | e 4300
3 TGGCTGCGGGGTCGTGAGCAGGCTCCCGTTTCCTTATCcgeccggegttceccgtcatccaaactccactggatgaacctggtacacctaggtcacaggacta
° hygromycin B phosphotransferase BART cluster 2 full length
> [
° e o L T B T L
[
5 cctggaccttgactatgaaacaattctaaaaaaatgcatcatagtccagtgtccagggacagtgcactcggaagtctcatcatctececgtttgtgtgttta
° e 4400
3 ggacctggaactgatactttgttaagatttttttacgtagtatcaggtcacaggtccctgtcacgtgagccttcagagtagtagaggcaaacacacaaat
miR-BART7
D>
° BART cluster 2 full length
- - - |
e B L L L
o ﬁm
5 gtgtggccagtacggccacccctgtgccacgccctggcatgetgectgacatctggecgecaatttcagecgggecctttteeccccttgttcaccccatage
° e 4500
3 cacaccggtcatgccggtggggacacggtgcgggaccgtacgacgactgtagaccggcggttaaagtcgcccgggaaaagggggaacaagtggggtatceg
° BART cluster 2 full length
- - - - |
° e o e e o e B L L e e e B B M B ey
()
5 aagaagggtaggttacatgggtattttcccatcagcacctgactggccggtgcaattagaggagagggcaacaacgcaaggctgttgttttatttgggtt
° e 4600
3 ttcttcccatccaatgtacccataaaagggtagtcgtggactgaccggcecacgttaatctectcteccgttgttgegttccgacaacaaaataaacccaa
° BART cluster 2 full length
|
° i e B o L e o B e B e o L B S
o
5 acaagagctgcggcggtcgatgggttcactgattacggtttcctagattgtacagatgaactagaactgtcacaatctatggggtcgtagacagtgtget
o e 4700
3 tgttctcgacgccgccagctacccaagtgactaatgccaaaggatctaacatgtctacttgatcttgacagtgttagataccccagcatctgtcacacga
miR-BART8
D>
° BART cluster 2 full length
- |
° T T L T L o B A B A B e B R A R R
o Avrll
5 taccagacttccatggaagatgtgaatttgctgctagctatatgggtggtgctatgggctccctagggactcatgtagtggggctttgtgatagctaatg
° At 4800
3 atggtctgaaggtaccttctacacttaaacgacgatcgatatacccaccacgatacccgagggatccctgagtacatcaccccgaaacactatcgattac
° BART cluster 2 full length
- - - |
° T T L T L o B A B A B e B R A R R
o
5 aatgtggcagctgttgtttgtactggaccctgaattggaaacagtaacttggattctgtaacacttcatgggtcccgtagtgacaactatgctgaatatc
° e 4900
3 ttacaccgtcgacaacaaacatgacctgggacttaacctttgtcattgaacctaagacattgtgaagtacccagggcatcactgttgatacgacttatag
miR-BART9
D>
o

BART cluster 2 full length
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5 ttgaatatgggaggaggggggctttgggttccattgtgtgccctttectggeccaacgtgagggtectagtgttatagggegtggcagttttcttgaggge
0 ettt ettt 5000

3 aacttataccctcctccccccgaaacccaaggtaacacacgggaaaggaccggttgcactcccaggatcacaatatcccgcaccgtcaaaagaactcccg
BART cluster 2 full length

° |

0 R R TR L B Bt e TS

o

5' taataacccgggtgaggcggttgtcacaggtgctagaccctggagttgaaccagtaccactcggttacaaagtcatggtctagtagttgtgaccctgcaa

0 S e N L e e e B ot SR 1010

3 attattgggcccactccgccaacagtgtccacgatctgggacctcaacttggtcatggtgagccaatgtttcagtaccagatcatcaacactgggacgtt

° BART cluster 2 full length
|

0 R R TR L B Bt e TS

o

5' agctacgtggggatgagcagccagggactttggttgacaagcagacaggcggcgcattggaaccccagaggagtgtcccggggccacctetttggttctg

0 e 5200

3 tcgatgcacccctactcgtcggtccctgaaaccaactgttcgtctgtceccgecgcgtaaccttggggtctecctcacagggcceccggtggagaaaccaagac

° BART cluster 2 full length
.|

0 R R B B R R R R Ranew

o

5' tacatattttgttattgtacataaccatggagttggctgtggtgcactccatctggtaagggggctggtgcggacgcctgtgtttagtctatgccaatgt

° B o e e o L L S e = LY

3 atgtataaaacaataacatgtattggtacctcaaccgacaccacgtgaggtagaccattcccccgaccacgcctgcggacacaaatcagatacggttaca

miR-BART10
>

° BART cluster 2 full length
.|
R R B R .

° ‘Bcll

5' ttacctgccttgggttactattccaaacgaccacacctttgaggacacctggagccctgatcattctcggcttttactgccacctggcttctgttgggte

° B o o B R e S B B s S ST 1010

3 aatggacggaacccaatgataaggtttgctggtgtggaaactcctgtggacctcgggactagtaagagccgaaaatgacggtggaccgaagacaacccag

° BART cluster 2 full length
.|

0 o e o S o e o e

o

Blpl

° |

5 agacagtttggtgcgctagttgtgtgcttagcagcaacgcacaccaggctgactgecttagcagtgtggecctttattgtggcatcctaaggagggatte

° ""I'"'|"":""|'"':""|"":'"'|"":""|'"':""|"":'"'|"":""|""=""|""=""= 5500
3 tctgtcaaaccacgcgatcaacacacgaatcgtcgttgcgtgtggtccgactgacggaatcgtcacaccgggaaataacaccgtaggattcctccctaag
miR-BART11
>
° BART cluster 2 full length
.|
0 o e o S o e o e
o
PspXI
] ‘Xhol
5' tggagtgcctttcgcgtgaagcatgccctgagacgtactcgagttaggacttaatcgctcecctgtgecgectggatgagggagcgccaatttgtacateccta
0 B o o e e e e e L e e S 1G1 01V
3 acctcacggaaagcgcacttcgtacgggactctgcatgagctcaatcctgaattagcgaggacacggcgacctactccctcgcggttaaacatgtaggat
° BART cluster 2 full length
.|
0 R R B B R R R R Ranew
o
5' gctctggccatagagttagcccacccttgtgtctccctttggectttgecggtgccaatttccggtggtttcectttteccgececgtttatccaatagecatg
° B S e e e S o L e e S C WA V1V
3 cgagaccggtatctcaatcgggtgggaacacagagggaaaccggaaacgccacggttaaaggccaccaaagggaaaaggcgggcaaataggttatcgtac
° BART cluster 2 full length
.|
0 o e o S o e o e
o
5' taagagaggtttcctagatttggcaactttgagggaacgttccgcgtagctggtgacctaagacccgcccatcaccaccggacagattctgaacttgtcce
° e et 5800
3 attctctccaaaggatctaaaccgttgaaactcccttgcaaggcgcatcgaccactggattctgggcgggtagtggtggecctgtctaagacttgaacagg
° -
BART cluster 2 full length
.|
o ""|'"'I""|""I'"'|""I""|'"'I""|""I'"'|""I""|'"'I""|""I""|""I""|""I
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5 tgtggtgtttggtgtggttttggggtacgcaggagtacgttggaatgctttggageccgagagggatgggeccgettgtgegettatgtgttacacggtge

o ""|'"'|"":""|'"':""|"":'"'|"":""|'"':""|"":'"'|"":""|""=""|""=""I 5900

3 acaccacaaaccacaccaaaaccccatgcgtcctcatgcaaccttacgaaacctcggctctecectaccecgggegaacacgcgaatacacaatgtgecacg
miR-BART12

[

BART cluster 2 full length

° T T T T T T T T T T T T T T T T T T T T
o
5' caataaccggcccggtgcggctgccccgtgacccgtgggccttaccttecctggccatcgggggaccctggtgctagggteeccttgtgttgetttctgeca
° e S e e B ot At e B e L e e I 101019]
3 gttattggccgggccacgccgacggggcactgggcacccggaatggaaggaccggtagccccctgggaccacgatcccagggaacacaacgaaagacggt
° BART cluster 2 full length
|
0 R R e
° Stul
5' taggggggaaagcatcgccttcagaattggctgctccgttggaacatttgaggcctactgtatccgtgtecctgacaacattccccgcaaacatgacatgg
0 bt e 6100
3 atcccccctttcgtagcggaagtcttaaccgacgaggcaaccttgtaaactccggatgacataggcacaggactgttgtaaggggegtttgtactgtacc
° BART cluster 2 full length
|
0 R R e
o
5' gttaatttaaacatgttttgtttgcttgggaatgctcttagggcctggaagcttgtcattggattcatcgtttcctgaactacaggcgtagggcctattg
o T B I B T B B R R R e B e AR RS RRRRE I Y
3 caattaaatttgtacaaaacaaacgaacccttacgagaatcccggaccttcgaacagtaacctaagtagcaaaggacttgatgtccgcatcccggataac
BART cluster 2 full length
.|
° miR-BART19
=]
o I B B R s B R A e e
o
Tstl Tstl'

[
| |
5 tagcaggcatgtcttcattcctgcgtaccgaatggcatgaaggcacagectgttaccattggecaccttttttecatgtaaaccteecgtgatectgggtec
1 1 1 1 1 1

° I B L e e o e L e o e e SR 41010

3 atcgtccgtacagaagtaaggacgcatggcttaccgtacttccgtgtcggacaatggtaaccgtggaaaaaaggtacatttggaggcactaggacccagg
BART cluster 2 full length

miR-BART20-5p
miR-BART20-3p

>
0 L R e o L L B e
o
5' tttggagactcaagtgtgaatttgttttggtgttcggcgccagggcatctcgacgttggaatgtcaactcaacttgggcacctcgataaccggctecgtgg
0 L B L Bt e et = S ¥ 010
3 aaacctctgagttcacacttaaacaaaaccacaagccgcggtcccgtagagctgcaaccttacagttgagttgaacccgtggagctattggccgagcacc
° BART cluster 2 full length
|
0 R R TR L B Bt e TS
o
5' ctcgtacagacgattgtttggctctgtaacttgccagggacggctgacgatgtgtttagtctgccacttgcatccggcgctttggttactcgggagacta
0 B S o e S oo S oY1 01V
3 gagcatgtctgctaacaaaccgagacattgaacggtccctgccgactgctacacaaatcagacggtgaacgtaggccgcgaaaccaatgagccctctgat
miR-BART13
>
° BART cluster 2 full length
|
T L T L L T A R
Xcml
o ‘Alol'
5' atggggggtgtggtatggcacaggctgggggtgagtctggggatgtccctgggcgttgctgcagecccattcgecctctggggatgagatgttcaggggtg
° R L R L B e TR e B o o o S C1CT010
3 taccccccacaccataccgtgtccgacccccactcagacccctacagggacccgcaacgacgtcgggtaagcgggagacccctactctacaagtceccccac
° BART cluster 2 full length
|
o ""I'"'I""I""I'"'I""I""I'"'I""'""I'"'"'"I"'"'"'I""'""I""""'I""""'I
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Alol

o

5 gccggtaccctacgetgcecgatttacataatataaattgtaaatgctgcagtagtagggatctggacgcgegacctgctactcttcggaaacgccaaccg
1 1 1 1 1 1 1 1 1 1

o ""I'"'|"":""I'"':""|"":'"'|"":""|'"':""|"":'"'|"":""|""=""|""=""| 6700
3 cggccatgggatgcgacggctaaatgtattatatttaacatttacgacgtcatcatccctagacctgcgcgctggacgatgagaagectttgecggttgge
miR-BART14

>
° BART cluster 2 full length
0 B o L e B e
o
5' aattcaaggggctactttaggagcaattatcttgtttactaaaactgaataccttgctatctctttgatacatttttacaaagctgaattaaaatggtat
° e et 6800
3 ttaagttccccgatgaaatcctcgttaatagaacaaatgattttgacttatggaacgatagagaaactatgtaaaaatgtttcgacttaattttaccata
° miR30 precursor RNA

[
0 L L o B A A B S B S
o
5' aaattaaatcacttttttcaattggaagactaatgcgtttaaacacgcggcgacgcgttcgaccgaataaaacctgtgacggaagatcacttcgcagaat
0 L e L e e ot S e L0
3 tttaatttagtgaaaaaagttaaccttctgattacgcaaatttgtgcgccgctgcgcaagctggcttattttggacactgccttctagtgaagcgtctta

miR30 precursor RNA Cmr

> [

[} SM2C rev
0 L e o A o e A e R
o
5' aaataaatcctggtgtccctgttgataccgggaagccctgggccaacttttggcgaaaatgagacgttgatcggcacgtaagaggttccaactttcacca
° ek 7000
3 tttatttaggaccacagggacaactatggcccttcgggacccggttgaaaaccgcttttactctgcaactagccgtgcattctccaaggttgaaagtggt
° Cmr
0 L L L o L L A R
o
5' taatgaaataagatcactaccgggcgtattttttgagttgtcgagattttcaggagctaaggaagctaaaatggagaaaaaaatcactggatataccacc
0 e 7100
3 attactttattctagtgatggcccgcataaaaaactcaacagctctaaaagtcctcgattccttcgattttacctetttttttagtgacctatatggtgg
° Cmr
0 e
o
5' gttgatatatcccaatggcatcgtaaagaacattttgaggcatttcagtcagttgctcaatgtacctataaccagaccgttcagctggatattacggecct
° B B B B B e S L o o e S 02110
3 caactatatagggttaccgtagcatttcttgtaaaactccgtaaagtcagtcaacgagttacatggatattggtctggcaagtcgacctataatgccgga
° Cmr
0 B o L e B e
o
5' ttttaaagaccgtaaagaaaaataagcacaagttttatccggcctttattcacattcttgcccgecctgatgaatgctcatccggaattacgtatggcaat
° it e e et 7300
3 aaaatttctggcatttctttttattcgtgttcaaaataggccggaaataagtgtaagaacgggcggactacttacgagtaggccttaatgcataccgtta
o Cmr
0 L L L o L L A R
o
5' gaaagacggtgagctggtgatatgggatagtgttcacccttgttacaccgttttccatgagcaaactgaaacgttttcatcgctctggagtgaataccac
° et 7400
3 ctttctgccactcgaccactataccctatcacaagtgggaacaatgtggcaaaaggtactcgtttgactttgcaaaagtagcgagacctcacttatggtg
° Cmr
0 L L L o L L A R
o
5' gacgatttccggcagtttctacacatatattcgcaagatgtggcgtgttacggtgaaaacctggcctatttccctaaagggtttattgagaatatgtttt
0 e 7500
3 ctgctaaaggccgtcaaagatgtgtatataagcgttctacaccgcacaatgccacttttggaccggataaagggatttcccaaataactcttatacaaaa
° Cmr
0 e
o
5' tcgtctcagccaatccctgggtgagtttcaccagttttgatttaaacgtggccaatatggacaacttcttcgeccceccgttttcaccatgggcaaatatta
° e e B S B e S I e S e o A6 019)
3 agcagagtcggttagggacccactcaaagtggtcaaaactaaatttgcaccggttatacctgttgaagaagcgggggcaaaagtggtacccgtttataat
° Cmr
o R R B R S LRSS RERRS RRREs
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5 tacgcaaggcgacaaggtgctgatgccgctggegattcaggttcatcatgecgtttgtgatggettccatgtcggcagaatgcttaatgaattacaacag
0 i e 7700
3 atgcgttccgcetgttccacgactacggcgaccgctaagtccaagtagtacggcaaacactaccgaaggtacagecgtcttacgaattacttaatgttgte

o Cmr
0 L L L o L L A R
o
5' tactgcgatgagtggcagggcggggcgtaatttttttaaggcagttattggtgcccttaaacgcctggttgctacgcctgaataagtgataataagcgga
0 L B o e L e B e L o AP AT1010
3 atgacgctactcaccgtcccgccccgcattaaaaaaattccgtcaataaccacgggaatttgcggaccaacgatgcggacttattcactattattcgect
° Cmr
0 L L L o L L A R
o
5' tgaatggcagaaattcggatctcgaccgcgtttgggcggtggctccctgccacgcggctccgaacagaagctgatctccgaagaggatctgacatgtgtt
0 B o o e o e e o e L s e e S S Ao/ 0V
3 acttaccgtctttaagcctagagctggcgcaaacccgccaccgagggacggtgcgccgaggettgtcttcgactagaggcttctecctagactgtacacaa
° Cmr
>

° R R o B L A B S
° Pacl
5' taaacctcgacttaattaagtcgagggtcgacggtatcgataagctcgcttcacgagatcatgtttaagggttccggttccactaggtacaattcgatat
° e B000
3 atttggagctgaattaattcagctcccagctgccatagctattcgagcgaagtgctctagtacaaattcccaaggccaaggtgatccatgttaagctata
0 B o L e B e
o
5' caagcttatcgataatcaacctctggattacaaaatttgtgaaagattgactggtattcttaactatgttgctccttttacgctatgtggatacgctgct
o oo 8100
3 gttcgaatagctattagttggagacctaatgttttaaacactttctaactgaccataagaattgatacaacgaggaaaatgcgatacacctatgcgacga
° WRE

[
0 L e o B B T L L Bt ST IO
o
5' ttaatgcctttgtatcatgctattgcttcccgtatggctttcattttctecctecttgtataaatcctggttgectgtctetttatgaggagttgtggeccg
° et 8200
3 aattacggaaacatagtacgataacgaagggcataccgaaagtaaaagaggaggaacatatttaggaccaacgacagagaaatactcctcaacaccgggc
° WRE
0 R R L L T R B L o R B
o
5' ttgtcaggcaacgtggcgtggtgtgcactgtgtttgctgacgcaacccccactggttggggcattgccaccacctgtcagectcctttccgggactttcge
0 B S e e e S L e e S £SC1 01V
3 aacagtccgttgcaccgcaccacacgtgacacaaacgactgcgttgggggtgaccaaccccgtaacggtggtggacagtcgaggaaaggccctgaaagceg
° WRE
0 e
o
5' tttccccectecctattgccacggcggaactcatcgecgcectgecttgecccgectgectggacaggggctecggectgttgggcactgacaatteccgtggtgttg
° B o L e e e SR £ 1010
3 aaagggggagggataacggtgccgccttgagtagcggcggacggaacgggcgacgacctgtccccgageccgacaacccgtgactgttaaggcaccacaac
° WRE
0 B o L e B e
o
5' tcggggaaatcatcgtcctttccttggctgctcgectgtgttgccacctggattctgcgecgggacgtceccttctgctacgtcccttcggecctcaatccag
° it e e e e e et 8500
3 agcccctttagtagcaggaaaggaaccgacgagcggacacaacggtggacctaagacgcgccctgcaggaagacgatgcagggaagccgggagttaggtc
° WRE
0 R R L L T R B L o R B
o
5' cggaccttccttcccgcecggcectgctgecggctctgecggectcecttccgegtettcgecttecgecctcagacgagtcggatcteecctttgggecgecteccce
° et 3600
3 gcctggaaggaagggcgccggacgacggccgagacgccggagaaggcgcagaagcggaagcgggagtctgcectcagecctagagggaaacccggcggagggg
° WRE
o 1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1 ]

o
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5 gcatcgataccgtcgacctcgatcgagacctagaaaaacatggagcaatcacaagtagcaatacagcagctaccaatgctgattgtgectggctagaage

0 i e G700

3 cgtagctatggcagctggagctagectectggatctttttgtacctegttagtgttcategttatgtcgtecgatggttacgactaacacggaccgatcttcg

° WRE S LTR

° e B e e B B L L L N

o

5 acaagaggaggaggaggtgggttttccagtcacacctcaggtacctttaagaccaatgacttacaaggcagctgtagatcttagccactttttaaaagaa

0 e e 8800

3 tgttctcctectecteccacccaaaaggtcagtgtggagtccatggaaattetggttactgaatgttecgtcgacatctagaatcggtgaaaaattttett

° LTR
- |

° T B o o o i e e o B L o o o e BRE mEE s s

o

5 aaggggggactggaagggctaattcactcccaacgaagacaagatatccttgatctgtggatctaccacacacaaggctacttcecctgattggcagaact

° I AR EE S B o e R msmme e R e 8900

3 ttccecccctgacctteccgattaagtgagggttgcttctgttctataggaactagacacctagatggtgtgtgttccgatgaagggactaaccgtettga

° LTR
- |

° L B o o o L B o T B o o o A E mE s e s pa s

[

5 acacaccagggccagggatcagatatccactgacctttggatggtgctacaagctagtaccagttgagcaagagaaggtagaagaagccaatgaaggaga

0 N B 000

3 tgtgtggtcccggtecctagtctataggtgactggaaacctaccacgatgttcegatcatggtcaactegttctettecatcttetteggttacttectet

° LTR
|

° e T L o o o o B e o L Lo e e o o o o o

o

5 gaacacccgcttgttacaccctgtgagcctgcatgggatggatgacccggagagagaagtattagagtggaggtttgacagecgectagcatttcatcac

0 i e G100

3 cttgtgggcgaacaatgtgggacactcggacgtaccctacctactgggcectctctcttcataatctcacctccaaactgtcggeggatcgtaaagtagty

° LTR
- |

° T B o o o i e e o B L o o o e BRE mEE s s

o

5 atggcccgagagctgcatccggactgtactgggtctetetggttagaccagatctgagectgggagetetcetggetaactagggaacccactgcttaage

0 e e 9200

3 taccgggctctcgacgtaggcctgacatgacccagagagaccaatctggtctagactcggaccctecgagagaccgattgateccttgggtgacgaatteg

° LTR
- |

° T B o o o i e e o B L o o o e BRE mEE s s

o

5 ctcaataaagcttgccttgagtgcttcaagtagtgtgtgcccgtetgttgtgtgactctggtaactagagatcecctcagaccettttagtcagtgtggaa

° e 9300

3 gagttatttcgaacggaactcacgaagttcatcacacacgggcagacaacacactgagaccattgatctctagggagtctgggaaaatcagtcacacctt

° LTR
- |

° L B o o o L B o T B o o o A E mE s e s pa s

[

5 aatctctagcagcatgtgagcaaaaggccagcaaaaggccaggaaccgtaaaaaggccgegttgetggegtttttccataggeteecgeccecctgacgag

0 N T S N S (0]

3 ttagagatcgtcgtacactcgttttceggtegttttecggtecttggeatttttccggecgcaacgaccgcaaaaaggtateccgaggeggggggactgete

LTR

o

catcacaaaaatcgacgctcaagtcagaggtggcgaaacccgacaggactataaagataccaggcgtttccccctggaagctecctegtgegetetecty
i e 9500
gtagtgtttttagctgcgagttcagtctccaccgetttgggectgtectgatatttctatggtccgcaaagggggaccttcgagggagcacgcgagaggac

ttccgaccetgecgettaccggatacctgtecgecttteteccttegggaagegtggegetttectecatagetecacgetgtaggtatctcagtteggtgta
B B L L B L o o o AL I e o B e e ~+—+—+ 9600
aaggctgggacggcgaatggcectatggacaggcggaaagagggaageccttcgcaccgcgaaagagtatcgagtgcgacatccatagagtcaagecacat

ggtcgttcgctccaagetgggetgtgtgcacgaacccececgttcageccgaccgectgegecttateccggtaactategtettgagteccaacccggtaaga
ittt 9700
ccagcaagcgaggttcgacccgacacacgtgcttggggggcaagtcgggetggegacgeggaataggecattgatagcagaactcaggttgggecattct

0O 0 W o U1 o 0 W o Ul o 0 W o o o
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5 cacgacttatcgccactggcagcagccactggtaacaggattagcagagcgaggtatgtaggcggtgctacagagttcttgaagtggtggcctaactacg
e 9800

gtgctgaatagcggtgaccgtcgtcggtgaccattgtcctaatcgtctcgectccatacatccgecacgatgtctcaagaacttcaccaccggattgatge

1 ] ] ] ]

gctacactagaagaacagtatttggtatctgcgctctgctgaageccagttaccttcggaaaaagagttggtagetcttgatccggcaaacaaaccaccgc
e 9900
cgatgtgatcttcttgtcataaaccatagacgcgagacgacttcggtcaatggaagectttttctcaaccatcgagaactaggecgtttgtttggtggey

tggtagcggtggtttttttgtttgcaagcagcagattacgcgcagaaaaaaaggatctcaagaagatcectttgatettttctacggggtetgacgectcag
e+ 10000
accatcgccaccaaaaaaacaaacgttcgtcgtctaatgegegtetttttttcctagagttcttctaggaaactagaaaagatgccccagactgegagtce

tggaacgaaaactcacgttaagggattttggtcatgagattatcaaaaaggatcttcacctagatccttttaaattaaaaatgaagttttaaatcaatct
e 10100
accttgcttttgagtgcaattccctaaaaccagtactctaatagtttttcctagaagtggatctaggaaaatttaatttttacttcaaaatttagttaga

aaagtatatatgagtaaacttggtctgacagttaccaatgcttaatcagtgaggcacctatctcagecgatctgtctatttcgttcatecatagttgecty

ittt 10200
tttcatatatactcatttgaaccagactgtcaatggttacgaattagtcactccgtggatagagtcgctagacagataaagcaagtaggtatcaacggac
] ]

0O 0 W 0o U1 0o 0o W 0o U1l 0o 0 W 0o U1 o 0 W o U1 o 0o W o

Ahdl

o

5' actccccgtcgtgtagataactacgatacgggagggcttaccatctggccccagtgctgcaatgataccgcgagacccacgctcaccggctccagattta

° e (300
3 tgaggggcagcacatctattgatgctatgccctcccgaatggtagaccggggtcacgacgttactatggcgctctgggtgcgagtggccgaggtctaaat

0 B B B AL e o B e B s e

o

5' tcagcaataaaccagccagccggaagggccgagcgcagaagtggtcctgcaactttatccgectccatccagtctattaattgttgccgggaagctagag

° et 10400
3 agtcgttatttggtcggtcggccttcccggctcgecgtcttcaccaggacgttgaaataggcggaggtaggtcagataattaacaacggcccttcgatctce

0 L A v B L L aa e w oL oL L AL R

o

Fspl
o

taagtagttcgccagttaatagtttgcgcaacgttgttgecattgctacaggcatcgtggtgtcacgectegtegtttggtatggettecattcageteegg
ittt et 10500
attcatcaagcggtcaattatcaaacgcgttgcaacaacggtaacgatgtccgtagcaccacagtgcgagcagcaaaccataccgaagtaagtcgaggec

ttcccaacgatcaaggcgagttacatgatcccccatgttgtgcaaaaaageggttagetectteggtectecgategttgtcagaagtaagttggecgea
A bttt 10600
aagggttgctagttccgctcaatgtactagggggtacaacacgttttttcgccaatcgaggaagccaggaggctagcaacagtcttcattcaaccggegt

gtgttatcactcatggttatggcagcactgcataattctcttactgtcatgccatccgtaagatgettttctgtgactggtgagtactcaaccaagtcat

e 10700
cacaatagtgagtaccaataccgtcgtgacgtattaagagaatgacagtacggtaggcattctacgaaaagacactgaccactcatgagttggttcagta
1 1

tctgagaatagtgtatgcggcgaccgagttgctecttgeccggegtcaatacgggataataccgecgecacatagcagaactttaaaagtgctcatcattgg
L L e B e e S L L o e SR RO 5101
agactcttatcacatacgccgctggctcaacgagaacgggccgcagttatgeccctattatggegeggtgtategtcttgaaattttcacgagtagtaace

aaaacgttcttcggggcgaaaactctcaaggatcttaccgctgttgagatccagttcgatgtaacccactegtgcacccaactgatcttcagcatetttt

e 10900
ttttgcaagaagccccgcttttgagagttcctagaatggcgacaactctaggtcaagctacattgggtgagcacgtgggttgactagaagtcgtagaaaa
1 1 1 1 1 1 1 1 1 1 1

actttcaccagcgtttctgggtgagcaaaaacaggaaggcaaaatgccgcaaaaaagggaataagggcgacacggaaatgttgaatactcatactcttcc

ittt e 11000
tgaaagtggtcgcaaagacccactcgtttttgtecttecgttttacggegtttttteccttatteccgetgtgectttacaacttatgagtatgagaagg
1 ]

0O 0 W o 0o 0 W o Do 0 W o 0o 0 W o Do o W o 0o o W o U
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p201 (pPRIME-CMV-GFP-FF3)
5 tttttcaatattattgaagcatttatcagggttattgtctcatgagcggatacatatttgaatgtatttagaaaaataaacaaataggggttccgecgcac

° ittt e e e e e e 11100
3 aaaaagttataataacttcgtaaatagtcccaataacagagtactcgcctatgtataaacttacataaatctttttatttgtttatccccaaggcgegty

° L B T L e L B

o

5 atttccccgaaaagtgccacctgac

o . 11125
3 taaaggggcttttcacggtggactg

o e o B

()
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