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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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BsaXlI' BsaxXI

°

5 aagtttgtggaattggtttaacataacaaattggctgtggtatataaaattattcataatgatagtaggaggcttggtaggtttaagaatagtttttgct

o R R B O B B R R R R RS SRR Ui o]0

3 ttcaaacaccttaaccaaattgtattgtttaaccgacaccatatattttaataagtattactatcatcctccgaaccatccaaattcttatcaaaaacga

° HIV RRE

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

o

5' gtactttctatagtgaatagagttaggcagggatattcaccattatcgtttcagacccacctcccaaccccgaggggacccgacaggcccgaaggaatag

° I T B B T I B B B 10 ]0]

3 catgaaagatatcacttatctcaatccgtccctataagtggtaatagcaaagtctgggtggagggttggggctcccctgggctgtccgggettecttate

° HIV RRE

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

o

5' aagaagaaggtggagagagagacagagacagatccattcgattagtgaacggatcggcactgcgtgcgccaattctgcagacaaatggcagtattcatcc

o T T B I T T TE IR B  L  SU HZY14 1)

3 ttcttcttccacctctctctctgtctctgtctaggtaagctaatcacttgcctagccgtgacgcacgcggttaagacgtctgtttaccgtcataagtagg

° HIV RRE

o I o B o L o e e R I

o

5' acaattttaaaagaaaaggggggattggggggtacagtgcaggggaaagaatagtagacataatagcaacagacatacaaactaaagaattacaaaaaca

° R R e R AR R R R o T S B B L B I B RS MZ=1010)

3 tgttaaaattttcttttcccccctaaccccccatgtcacgteccctttecttatcatctgtattatecgttgtctgtatgtttgatttcttaatgtttttgt

o B S o L e o Lt B

o

Xbal

° |

5' aattacaaaaattcaaaattttcgggtttattacagggacagcagagatccagtttggttagtaccgggcccgctctagacgtattaccgccatgcatta

0 R B B R R R R AR R R RN R B R S B R RS BEeI10]0

3 ttaatgtttttaagttttaaaagcccaaataatgtccctgtcgtctctaggtcaaaccaatcatggcccgggcgagatctgcataatggcggtacgtaat

o CMV

I

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

o

5' gttattaatagtaatcaattacggggtcattagttcatagcccatatatggagttccgcgttacataacttacggtaaatggcccgectggctgaccgec

0 b e 2/ 00

3 caataattatcattagttaatgccccagtaatcaagtatcgggtatatacctcaaggcgcaatgtattgaatgccatttaccgggcggaccgactggcgg

° CMV
.|

L o e B S e e e

o

5' caacgacccccgcccattgacgtcaataatgacgtatgttcccatagtaacgccaatagggactttccattgacgtcaatgggtggagtatttacggtaa

o R B R R R R R e R AR R R AR R R A R R AR R R RS SRR B 1010

3 gttgctgggggcgggtaactgcagttattactgcatacaagggtatcattgcggttatccctgaaaggtaactgcagttacccacctcataaatgccatt

° CMV
.|

o A B ot et o A e e

o

5' actgcccacttggcagtacatcaagtgtatcatatgccaagtacgccccctattgacgtcaatgacggtaaatggcccgcectggcattatgcccagtaca

° T B B R R R B R R RA R R R R R N R R SRS L1010

3 tgacgggtgaaccgtcatgtagttcacatagtatacggttcatgcgggggataactgcagttactgccatttaccgggcggaccgtaatacgggtcatgt

° CMV
.|

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

o

5' tgaccttatgggactttcctacttggcagtacatctacgtattagtcatcgctattaccatggtgatgcggttttggcagtacatcaatgggcgtggata

° e 3000

3 actggaataccctgaaaggatgaaccgtcatgtagatgcataatcagtagcgataatggtaccactacgccaaaaccgtcatgtagttacccgcacctat

o CMV
.|

L o e B S e e e

o

5' gcggtttgactcacggggatttccaagtctccaccccattgacgtcaatgggagtttgttttggcaccaaaatcaacgggactttccaaaatgtcgtaac

0 i e e G100

3 cgccaaactgagtgcccctaaaggttcagaggtggggtaactgcagttaccctcaaacaaaaccgtggttttagttgccctgaaaggttttacagcattyg

° CMV
.|

L o e B S e e e
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o Afel  Agel
|
5 aactccgccccattgacgcaaatgggcggtaggcgtgtacggtgggaggtctatataagcagagctggtttagtgaaccgtcagatccgctagecgctacce
o e 3200
3 ttgaggcggggtaactgcgtttacccgccatccgcacatgccaccctccagatatattcgtctcgaccaaatcacttggcagtctaggcgatcgegatgg
o CMV
>
0 L B B i B B B B i A B A
o
5 ggtcgccaccatggtgagcaagggcgaggagctgttcaccggggtggtgcccatcctggtcgagctggacggcgacgtaaacggccacaagttcagegtyg
° o o B T B e o o o o o T o L o o B L B s R s = = S S R 1 (0]0)
3 ccagcggtggtaccactcgttcccgctcctcgacaagtggccccaccacgggtaggaccagctcgacctgccgctgcatttgecggtgttcaagtecgeac

o

tccggegagggegagggegatgecacctacggcaagctgaccctgaagttcatctgcaccaccggcaagetgeccgtgecctggeccaccctegtgacca
e 3400
aggccgctceccgcteccgectacggtggatgcecgttecgactgggacttcaagtagacgtggtggecgttcgacgggcacgggaccgggtgggagecactggt

W o U o o

o

ccctgacctacggcegtgecagtgettcagececgetacceccgaccacatgaagcagcacgacttettcaagteegecatgeccgaaggetacgtcecaggageg
itttk 3500
gggactggatgccgcacgtcacgaagtcggcgatggggcetggtgtacttegtegtgctgaagaagttcaggeggtacgggettecgatgcaggtectege

W o U o o

(<]

caccatcttcttcaaggacgacggcaactacaagacccgcgecgaggtgaagttcgagggcgacaccctggtgaaccgcatcgagctgaagggcatcegac
i e e e 3600
gtggtagaagaagttcctgctgcecgttgatgttctgggegeggetecacttcaagetecegetgtgggaccacttggegtagetegacttecegtagety

@ o U o o

o

ttcaaggaggacggcaacatcctggggcacaagctggagtacaactacaacagccacaacgtctatatcatggccgacaagcagaagaacggcatcaagg
bttt e 3700
aagttcctcctgccgttgtaggaccecgtgttcgacctecatgttgatgttgtcggtgttgcagatatagtaccggetgttegtettettgecgtagttee

@ o U o o

o

tgaacttcaagatccgccacaacatcgaggacggcagegtgcagetegecgaccactaccagcagaacacccccatceggcgacggeccegtgetgetgec
e e 3800
acttgaagttctaggcggtgttgtagctectgecgtegcacgtegageggetggtgatggtegtettgtgggggtagecgetgecggggcacgacgacgg

W o U o o

o

o f f f f f f f f f f f f f f f f f f f f
o
5 cgacaaccactacctgagcacccagtccgecctgagcaaagaccccaacgagaagcgcgatcacatggtectgetggagttegtgaccgeecgecgggatce
e S OGN 11,1
3 gctgttggtgatggactcgtgggtcaggegggactegtttctggggttgetettegegetagtgtaccaggacgacctcaagcactggeggcggecctag
%6k
° pPRIME GFP seq fwd
o B o o B s I o o o L A L B e o o o B LA B o o o S
o
Notl BamHI

° | |

5 actctcggceatggacgagctgtacaagtagcggccgcaaggcagtaggtttgaggtgacctacttggaccatgtggatccagtgtectgatectggacct
0 T D D B S S 1000
3 tgagagccgtacctgctcgacatgttcatcgecggegttecgtcateccaaactccactggatgaacctggtacacctaggtcacaggactaggacctgga

e > e

miR-BART7*
miR-BART7 stem loop
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5 tgactatgaaacaattctaaaaaaatgcatcatagtccagtgtccagggacagtgcactcggaagtctcatcatctecgtttgtgtgtttagtgtggeca

0 i e 4100
3 actgatactttgttaagatttttttacgtagtatcaggtcacaggtccctgtcacgtgagecttcagagtagtagaggcaaacacacaaatcacaccggt
miR-BART7
EEEeeee——

BART cluster 2 full length

° miR-BART7*
—>
miR-BART7 stem loop
>
L e o o L e L Bt : : : : : :
° Sfil
5' gtacggccacccctgtgccacgccctggcatgctgctgacatctggccgccaatttcagcgggecctttteccececttgttcaccccatagcaagaagggt
° B S o o e N St e e o e L s e e S 010
3 catgccggtggggacacggtgcgggaccgtacgacgactgtagaccggcggttaaagtcgcccgggaaaagggggaacaagtggggtatcgttcttccca
° BART cluster 2 full length
_________________________________________________________________________________________________________________________|
° R R R B B R R R R R R RaEew
o
5' aggttacatgggtattttcccatcagcacctgactggccggtgcaattagaggagagggcaacaacgcaaggctgttgttttatttgggttacaagagct
0 e e 4300
3 tccaatgtacccataaaagggtagtcgtggactgaccggccacgttaatctcctctceccecgttgttgecgttccgacaacaaaataaacccaatgttctcga
° BART cluster 2 full length
_______________________________________________________________________________________________________________________|
0 R e
o
5' gcggcggtcgatgggttcactgattacggtttcctagattgtacagatgaactagaactgtcacaatctatggggtcgtagacagtgtgcttaccagact
o e 4200
3 cgccgccagctacccaagtgactaatgccaaaggatctaacatgtctacttgatcttgacagtgttagataccccagcatctgtcacacgaatggtctga
miR-BART8
>
BART cluster 2 full length
_____________________________________________________________________________________________________________________|
° miR-BARTS*
[
miR-BART8 stem loop
>
° T B R R R
o
° Avrll
5' tccatggaagatgtgaatttgctgctagctatatgggtggtgctatgggctccctagggactcatgtagtggggctttgtgatagctaatgaatgtggca
° B o B B e e e e e SR L5010
3 aggtaccttctacacttaaacgacgatcgatatacccaccacgatacccgagggatccctgagtacatcaccccgaaacactatcgattacttacaccgt
BART cluster 2 full length
° _____________________________________________________________________________________|
 —
° R e R R R R B R R N N S RRRSE
o
5' gctgttgtttgtactggaccctgaattggaaacagtaacttggattctgtaacacttcatgggtcccgtagtgacaactatgctgaatatcttgaatatg
° B e e e e S L e o L1010
3 cgacaacaaacatgacctgggacttaacctttgtcattgaacctaagacattgtgaagtacccagggcatcactgttgatacgacttatagaacttatac
iR-BART9
[ - >
BART cluster 2 full length
_________________________________________________________________________________________|
° miR-BARTO*
[ >
miR-BART9 stem loop
>
0 T L L T B T S T A L
o
5' ggaggaggggggctttgggttccattgtgtgccctttcctggccaacgtgagggtcctagtgttatagggcgtggcagttttcttgagggctaataaccc
° B e et S e S B e e I WA 01V
3 cctcctceccccccgaaacccaaggtaacacacgggaaaggaccggttgcactcccaggatcacaatatcccgcaccgtcaaaagaactcccgattattggg
° BART cluster 2 full length
_________________________________________________________________________________________________________________________|
° R R R B B R R R R R R RaEew
o
5' gggtgaggcggttgtcacaggtgctagaccctggagttgaaccagtaccactcggttacaaagtcatggtctagtagttgtgaccctgcaaagctacgtg
° B e e e e S L e o e {010
3 cccactccgccaacagtgtccacgatctgggacctcaacttggtcatggtgagccaatgtttcagtaccagatcatcaacactgggacgtttcgatgcac
BART cluster 2 full length
______________________________________________________________________________________________________________________|
o

ebv-mir-BART22
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5 gggatgagcagccagggactttggttgacaagcagacaggcggcgcattggaacceccagaggagtgtceeccggggecacctetttggttctgtacatattt
0 B e e L o e B B e I L1010

3 ccctactcgtcggtccctgaaaccaactgttcgtctgtccgeccgegtaaccttggggtctcctcacagggccccggtggagaaaccaagacatgtataaa
BART cluster 2 full length

° miR-BART10*
[ >
miR-BART10 stem loop
[
° R R T R O B R R I B R T I R R R e
o
5' tgttattgtacataaccatggagttggctgtggtgcactccatctggtaagggggctggtgcggacgcctgtgtttagtctatgccaatgtttacctgec
° e 5000
3 acaataacatgtattggtacctcaaccgacaccacgtgaggtagaccattcccccgaccacgcctgcggacacaaatcagatacggttacaaatggacgg
BART cluster 2 full length
° miR-BART10
[ >
miR-BART10 stem loop
>
R R R S R R R
° Bcll
5' ttgggttactattccaaacgaccacacctttgaggacacctggagccctgatcattctcggecttttactgccacctggecttctgttgggtcagacagttt
° B o o e N St e e e L s e e G R I 010
3 aacccaatgataaggtttgctggtgtggaaactcctgtggacctcgggactagtaagagccgaaaatgacggtggaccgaagacaacccagtctgtcaaa
BART cluster 2 full length
° miR-BART11-5p
miR-BART11 stem loop
[
0 s LA B B B B a o e R A B AR
° Blpl
5' ggtgcgctagttgtgtgcttagcagcaacgcacaccaggctgactgccttagcagtgtggccctttattgtggcatcctaaggagggattctggagtgec
0 e 5200
3 ccacgcgatcaacacacgaatcgtcgttgcgtgtggtccgactgacggaatcgtcacaccgggaaataacaccgtaggattcctccctaagacctcacgg
iR-BART11
[ = >
BART cluster 2 full length
______________________________________________________________________________________________________________________|
° miR-BART11-5p
miR-BART11 stem loop
>
0 T L L L e O e
o
PspXI
o Xhol
5' tttcgcgtgaagcatgccctgagacgtactcgagttaggacttaatcgctcecctgtgeccgectggatgagggagcgccaatttgtacatcctagctctggec
° e B e B I T e L e e e 010!
3 aaagcgcacttcgtacgggactctgcatgagctcaatcctgaattagcgaggacacggcgacctactccctcgecggttaaacatgtaggatcgagaccgg
° BART cluster 2 full length
_____________________________________________________________________________________|
0 I S e B e e e
o
5' atagagttagcccacccttgtgtctccctttggcctttgcggtgccaatttccggtggttteccttttccgeccgtttatccaatagcatgtaagagagg
o et 5400
3 tatctcaatcgggtgggaacacagagggaaaccggaaacgccacggttaaaggccaccaaagggaaaaggcgggcaaataggttatcgtacattctctcc
° BART cluster 2 full length
_______________________________________________________________________________________________________________________|
0 R R R L L o B o B O T
o
5' tttcctagatttggcaactttgagggaacgttccgcgtagctggtgacctaagacccgcccatcaccaccggacagattctgaacttgtecctgtggtgtt
° et 5500
3 aaaggatctaaaccgttgaaactcccttgcaaggcgcatcgaccactggattctgggcgggtagtggtggcctgtctaagacttgaacaggacaccacaa
BART cluster 2 full length
________________________________________________________________________________________________________________________|
° miR-BART12

miR-BART12 stem loop
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5 tggtgtggttttggggtacgcaggagtacgttggaatgctttggagccgagagggatgggeccgettgtgegettatgtgttacacggtgccaataaccg

o e 5600

3 accacaccaaaaccccatgcgtcctcatgcaaccttacgaaacctcggctctccctacccgggcgaacacgcgaatacacaatgtgccacggttattgge
BART cluster 2 full length

° miR-BART12
miR-BART12 stem loop
>

° R R B R R e R R RS RERERERS
o
5' gcccggtgcggctgecccgtgacccgtgggecttaccttecctggccatcgggggaccctggtgctagggteeccttgtgttgetttctgeccatagggggga
° B S e e e 2 ot L e e SR V10
3 cgggccacgccgacggggcactgggcacccggaatggaaggaccggtagccccctgggaccacgatcccagggaacacaacgaaagacggtatcccccct
° BART cluster 2 full length

_______________________________________________________________________________________________________________________|
0 - S i~  -—,s S D S L
° Stul

5 aagcatcgccttcagaattggctgctecgttggaacatttgaggectactgtatcecgtgtectgacaacattccccgcaaacatgacatgggttaattta
0 S O =1-1010

3 ttcgtagcggaagtcttaaccgacgaggcaaccttgtaaactccggatgacataggcacaggactgttgtaaggggcgtttgtactgtacccaattaaat
BART cluster 2 full length

miR-BART19-5p

o
D>
miR-BART19 stem loop
|
0 B o L e B e
o
5' aacatgttttgtttgcttgggaatgctcttagggcctggaagcttgtcattggattcatcgtttcctgaactacaggcgtagggcctattgtagcaggca
° e 5900
3 ttgtacaaaacaaacgaacccttacgagaatcccggaccttcgaacagtaacctaagtagcaaaggacttgatgtccgcatcccggataacatcgteccgt
BART cluster 2 full length
______________________________________________________________________________________________________________________|
miR-BA...20-5p
I
miR-BART19-3p
D>
° miR-BART19 stem loop
D>
miR-B...20-5p
|
miR-BART20 stem loop
e
0 e oL o s e e e A R A
o
° Tstl Tstl'
5' tgtcttcattcctgcgtaccgaatggcatgaaggcacagcctgttaccattggcaccttttttccatgtaaacctccgtgatcctgggtectttggagac
° et G000
3 acagaagtaaggacgcatggcttaccgtacttccgtgtcggacaatggtaaccgtggaaaaaaggtacatttggaggcactaggacccaggaaacctctg
BART cluster 2 full length
________________________________________________________________________________________________________________________|
miR-BART20-5p
o miR-BART20-3p
miR-BART20-5p
miR-BART20 stem loop
>
° R R R L B R R R R R N N S RRRSE
o
5' tcaagtgtgaatttgttttggtgttcggcgccagggcatctcgacgttggaatgtcaactcaacttgggcacctcgataaccggctcgtggectcgtacag
° B e e S e S B e e S R 1010
3 agttcacacttaaacaaaaccacaagccgcggtcccgtagagctgcaaccttacagttgagttgaacccgtggagctattggccgagcaccgagcatgtc
BART cluster 2 full length
__________________________________________________________________________________________________________________________|
° miR-BART13*

miR-BART13 stem loop
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5 acgattgtttggctctgtaacttgccagggacggctgacgatgtgtttagtctgccacttgcatcecggegetttggttactcgggagactaatggggggt

o e e L o B L B B L B i e S Tl 0
3 tgctaacaaaccgagacattgaacggtccctgccgactgctacacaaatcagacggtgaacgtaggccgcgaaaccaatgagccctctgattacccccca
miR-BART13
>
° BART cluster 2 full length

miR-BART13 stem loop

Xcml
] Alol' Alol

5 gtggtatggcacaggctgggggtgagtetggggatgtecctgggegttgetgcageccattcgecctetggggatgagatgttcaggggtggecggtace

o t+—+—+—+— 6300
3 caccataccgtgtccgacccccactcagacccctacagggacccgcaacgacgtcgggtaagcgggagacccctactctacaagtccccaccggccatgg

mi...*

==

BART cluster 2 full length

o
__________________________________________________________________________________________________________________________|
miR-BART14 stem loop
o e
° EcoRI

5 ctacgctgccgatttacataatataaattgtaaatgctgcagtagtagggatctggacgcgcgacctgctactcttcggaaacgccaaccgaattcaagg
1 1 1 1 1

° R B L e o o L e L e e A 010
3 g atg cgacgg ctaaatgtattatatttaacatttacg acgtcatcatccctag acctg Cgcg ctg gacg atg agaag cctttg Cgg ttg g cttaag ttcc
miR-BART14* m...
| —————— ——

BART cluster 2 full length
miR-BART14
| ———

miR-BART14 stem loop

° T T T T T T T T T T T T T LIS B L L L L L I LB |
o
5' ggctactttaggagcaattatcttgtttactaaaactgaataccttgctatctctttgatacatttttacaaagctgaattaaaatggtataaattaaat
° e et 6500
3 ccgatgaaatcctcgttaatagaacaaatgattttgacttatggaacgatagagaaactatgtaaaaatgtttcgacttaattttaccatatttaattta
° miR30 precursor RNA
0 R R L L T R B L o R B
o
5' cacttttttcaattggaagactaatgcgtttaaacacgcggcgacgcgttcgaccgaataaaacctgtgacggaagatcacttcgcagaataaataaatc
0 bt G600
3 gtgaaaaaagttaaccttctgattacgcaaatttgtgcgccgctgcgcaagctggcttattttggacactgccttctagtgaagcgtcttatttatttag
miR30 precursor RNA Cmr
o I SM2C rev
0 L e o L B ot o L A s e ael e
o
5' ctggtgtccctgttgataccgggaagccctgggccaacttttggcgaaaatgagacgttgatcggcacgtaagaggttccaactttcaccataatgaaat
° ek G700
3 gaccacagggacaactatggcccttcgggacccggttgaaaaccgcttttactctgcaactagccgtgcattctccaaggttgaaagtggtattacttta
° Cmr
0 L L L o L L A R
o
5' aagatcactaccgggcgtattttttgagttgtcgagattttcaggagctaaggaagctaaaatggagaaaaaaatcactggatataccaccgttgatata
0 B o o B S e e e e L e e S G13101V
3 ttctagtgatggcccgcataaaaaactcaacagctctaaaagtcctcgatteccttcgattttacctctttttttagtgacctatatggtggcaactatat
° Cmr
0 e
o
5' tcccaatggcatcgtaaagaacattttgaggcatttcagtcagttgctcaatgtacctataaccagaccgttcagctggatattacggecctttttaaaga
° B o o B Rt e o S B B e s S GLE 010
3 agggttaccgtagcatttcttgtaaaactccgtaaagtcagtcaacgagttacatggatattggtctggcaagtcgacctataatgccggaaaaatttct
° Cmr
o R R B R S LRSS RERRS RRREs
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5 ccgtaaagaaaaataagcacaagttttatccggcectttattcacattcttgecccgectgatgaatgctcateccggaattacgtatggcaatgaaagacgg
0 e+ 7000
3 ggcatttctttttattcgtgttcaaaataggccggaaataagtgtaagaacgggcggactacttacgagtaggcecttaatgcataccgttactttctgec

o Cmr
0 L L L o L L A R
o
5' tgagctggtgatatgggatagtgttcacccttgttacaccgttttccatgagcaaactgaaacgttttcatcgctctggagtgaataccacgacgatttc
0 R L e L e et et B ot A 1010
3 actcgaccactataccctatcacaagtgggaacaatgtggcaaaaggtactcgtttgactttgcaaaagtagcgagacctcacttatggtgctgctaaag
° Cmr
0 L L L o L L A R
o
5' cggcagtttctacacatatattcgcaagatgtggcgtgttacggtgaaaacctggcctatttccctaaagggtttattgagaatatgtttttcgtctcag
0 e e 7200
3 gccgtcaaagatgtgtatataagcgttctacaccgcacaatgccacttttggaccggataaagggatttcccaaataactcttatacaaaaagcagagtc
° Cmr
0 Phrereb b er b rere b e b b e brene b en b een b e b ebeeonbreenb e e er e breseb e b
o
5' ccaatccctgggtgagtttcaccagttttgatttaaacgtggccaatatggacaacttcttcgcccccgttttcaccatgggcaaatattatacgcaagg
° e 7300
3 ggttagggacccactcaaagtggtcaaaactaaatttgcaccggttatacctgttgaagaagcgggggcaaaagtggtacccgtttataatatgcgttcc
° Cmr
0 B o L e B e
o
5' cgacaaggtgctgatgccgctggcgattcaggttcatcatgccgtttgtgatggcttccatgtcggcagaatgcttaatgaattacaacagtactgcgat
o e e 7400
3 gctgttccacgactacggcgaccgctaagtccaagtagtacggcaaacactaccgaaggtacagccgtcttacgaattacttaatgttgtcatgacgcta
o Cmr
0 L L L o L L A R
o
5' gagtggcagggcggggcgtaatttttttaaggcagttattggtgcccttaaacgcctggttgctacgcctgaataagtgataataagcggatgaatggca
0 bbbt 7500
3 ctcaccgtcccgccccgcattaaaaaaattccgtcaataaccacgggaatttgcggaccaacgatgcggacttattcactattattcgectacttaccgt
° Cmr
0 L L L o L L A R
o
5' gaaattcggatctcgaccgcgtttgggcggtggctccctgccacgcggctccgaacagaagctgatctccgaagaggatctgacatgtgtttaaacctcg
0 B o o e o e e e L s e S S (G101 Y
3 ctttaagcctagagctggcgcaaacccgccaccgagggacggtgcgccgaggcttgtcttcgactagaggcttctecctagactgtacacaaatttggage
° Cmr
>

0 B o L B B o e o
o
° Pacl
5' acttaattaagtcgagggtcgacggtatcgataagctcgcttcacgagatcatgtttaagggttccggttccactaggtacaattcgatatcaagcttat
° B B B B B e S L e e e S VA 0
3 tgaattaattcagctcccagctgccatagctattcgagcgaagtgctctagtacaaattcccaaggccaaggtgatccatgttaagctatagttcgaata
0 B o L e B e
o
5' cgataatcaacctctggattacaaaatttgtgaaagattgactggtattcttaactatgttgctccttttacgctatgtggatacgctgctttaatgecct
° R L R e L e TR o B L e et T S A A5 010
3 gctattagttggagacctaatgttttaaacactttctaactgaccataagaattgatacaacgaggaaaatgcgatacacctatgcgacgaaattacgga
° WRE

[
0 L e o T T T B B
o
5' ttgtatcatgctattgcttcccgtatggctttcattttctccteccttgtataaatcctggttgctgtectectttatgaggagttgtggecccgttgtcagge
° et 7900
3 aacatagtacgataacgaagggcataccgaaagtaaaagaggaggaacatatttaggaccaacgacagagaaatactcctcaacaccgggcaacagtccg
° WRE
o 1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1 ]

o
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5 aacgtggcgtggtgtgcactgtgtttgctgacgcaacccccactggttggggcattgecaccacctgtcagetectttecgggactttegettteceect

o ""I""|'"':""|"":'"'|"":""|'"':""|"":'"'|"":""|'"':""|""=""|""=""I 8000

3 ttgcaccgcaccacacgtgacacaaacgactgcgttgggggtgaccaaccccgtaacggtggtggacagtcgaggaaaggccctgaaagcgaaaggggga

° WRE

0 T L L T B L B B T R B R R B

o

5' ccctattgccacggcggaactcatcgccgcectgcecttgecccgetgctggacaggggctcggctgttgggcactgacaattccgtggtgttgtcggggaaa

0 bbbt 3100

3 gggataacggtgccgccttgagtagcggcggacggaacgggcgacgacctgtccccgagccgacaacccgtgactgttaaggcaccacaacageccccttt

° WRE

0 T L L T B L B B T R B R R B

o

5' tcatcgtcctttccttggctgctcgectgtgttgccacctggattctgcgcgggacgtcecttctgctacgtcccttcggeccctcaatccagecggaccttc

° e 3200

3 agtagcaggaaaggaaccgacgagcggacacaacggtggacctaagacgcgccctgcaggaagacgatgcagggaagccgggagttaggtcgecctggaag

° WRE

o f f f f f f f f :- f f f f f f f f f f f

° Sacl

5' cttcccgeggectgectgccggetctgeggectctteccgegtecttcgecttcgecctcagacgagtcggatctecctttgggeccgectceccccgecatcgata

° Bl B e e e e e SR 010

3 gaagggcgccggacgacggccgagacgccggagaaggcgcagaagcggaagcgggagtctgctcagcctagagggaaacccggcggaggggcgtagetat

° WRE

° B B L o L oo oL L B B B B R T RS R

o

5' ccgtcgacctcgatcgagacctagaaaaacatggagcaatcacaagtagcaatacagcagctaccaatgctgattgtgcctggctagaagcacaagagga

° R B e T s A e e e B s s SN SEAVLV)

3 ggcagctggagctagctctggatctttttgtacctcgttagtgttcatcgttatgtcgtcgatggttacgactaacacggaccgatcttcgtgttctect

° WRE S LTR

° R R R R R R R R R R RN R REERE

o

5' ggaggaggtgggttttccagtcacacctcaggtacctttaagaccaatgacttacaaggcagctgtagatcttagccactttttaaaagaaaagggggga

° bt e e e eeee . 8500

3 cctcctccacccaaaaggtcagtgtggagtccatggaaattctggttactgaatgttccgtcgacatctagaatcggtgaaaaattttcttttccecect

° LTR
|

0 L L L B T e B B R

o

5' ctggaagggctaattcactcccaacgaagacaagatatccttgatctgtggatctaccacacacaaggctacttccctgattggcagaactacacaccag

° B o o St e o e e e L e s C101V

3 gaccttcccgattaagtgagggttgcttctgttctataggaactagacacctagatggtgtgtgttccgatgaagggactaaccgtcttgatgtgtggtce

° LTR
|

0 T L T B o B B B B B R R A R R

[

5' ggccagggatcagatatccactgacctttggatggtgctacaagctagtaccagttgagcaagagaaggtagaagaagccaatgaaggagagaacacccg

° e Bt e Bl B L e e e e e S ¥4

3 ccggtccctagtctataggtgactggaaacctaccacgatgttcgatcatggtcaactcgttctcttccatcttcttcggttacttcctctecttgtgggc

° LTR
|

° e o e e o e B L L e e e B B M B ey

o

5' cttgttacaccctgtgagcctgcatgggatggatgacccggagagagaagtattagagtggaggtttgacagccgcctagcatttcatcacatggcccga

° e 8800

3 gaacaatgtgggacactcggacgtaccctacctactgggcctctctcttcataatctcacctccaaactgtcggcggatcgtaaagtagtgtaccgggct

° LTR
|

° R R R I

o

5' gagctgcatccggactgtactgggtctctctggttagaccagatctgagcctgggagctctctggctaactagggaacccactgcttaagcctcaataaa

° ottt e e e e eeee . 8900

3 ctcgacgtaggcctgacatgacccagagagaccaatctggtctagactcggaccctcgagagaccgattgatcccttgggtgacgaattcggagttattt

° LTR
|

0 L L L B T e B B R
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5 gcttgccttgagtgcttcaagtagtgtgtgecccgtetgttgtgtgactctggtaactagagatccctcagaccettttagtcagtgtggaaaatctetag

o e 9000

3 cgaacggaactcacgaagttcatcacacacgggcagacaacacactgagaccattgatctctagggagtctgggaaaatcagtcacaccttttagagatc

° LTR
|

R R R R e

o

5 cagcatgtgagcaaaaggccagcaaaaggccaggaaccgtaaaaaggccgcgttgctggegtttttccataggcteccgeccccctgacgagcatcacaaa

0 R R B B I N O R R N T B R R R B A Le o

3 gtcgtacactcgttttccggtegttttccggtecttggecatttticcggcgcaacgaccgcaaaaaggtatccgaggeggggggactgetegtagtgttt

° LTR

° R R L B B B e Raanaae L

° Drdl

aatcgacgctcaagtcagaggtggcgaaacccgacaggactataaagataccaggegtttccececctggaagcetecctegtgegetetectgttecgacee
e e 9200
ttagctgcgagttcagtctcecaccgetttgggetgtectgatatttctatggtecgcaaagggggaccttcgagggagcacgcgagaggacaaggetggg

tgccgcttaccggatacctgtecgectttcteccttcgggaagegtggegetttctecatagectcacgetgtaggtatctcagtteggtgtaggtegtteg
ittt 9300
acggcgaatggcctatggacaggcggaaagagggaagcccttcgecaccgegaaagagtatcgagtgcgacatccatagagtcaageccacatccagcaage

ctccaagctgggctgtgtgcacgaaccccccgttcageccgaccgctgegecttatecggtaactategtettgagtccaacceggtaagacacgactta
e e 9400
gaggttcgacccgacacacgtgcttggggggcaagtcgggctggegacgcggaataggecattgatagcagaactcaggttgggecattctgtgctgaat

tcgcecactggcagecagecactggtaacaggattagcagagcgaggtatgtaggeggtgctacagagttettgaagtggtggectaactacggctacacta
bttt 9500
agcggtgaccgtcgtcggtgaccattgtcctaatcgtcetegetecatacatccgecacgatgtctcaagaacttcaccaccggattgatgecgatgtgat

gaagaacagtatttggtatctgcgctctgctgaagccagttaccttcggaaaaagagttggtagectettgatccggcaaacaaaccaccgetggtagegg
i e G600
cttcttgtcataaaccatagacgcgagacgacttcggtcaatggaagectttttctcaaccatcgagaactaggecgtttgtttggtggecgaccategec

tggtttttttgtttgcaagcagcagattacgcgcagaaaaaaaggatctcaagaagatcctttgatcettttctacggggtctgacgctcagtggaacgaa
e 9700
accaaaaaaacaaacgttcgtcgtctaatgcgegtetttttttcctagagttcttctaggaaactagaaaagatgccccagactgcgagtcaccttgett

1 1 1 1 1 1 1 1 1 1

aactcacgttaagggattttggtcatgagattatcaaaaaggatcttcacctagatccttttaaattaaaaatgaagttttaaatcaatctaaagtatat

i e G500
ttgagtgcaattccctaaaaccagtactctaatagtttttcctagaagtggatctaggaaaatttaatttttacttcaaaatttagttagatttcatata
1 ] ] ]

O 0 W o 0 o o @ 0o U1 0o 0 W o Do 0 W o Qo o ®W o o o X o o o W o u

Ahdl

o

atgagtaaacttggtctgacagttaccaatgcttaatcagtgaggcacctatctcagcgatctgtctatttcgttcatccatagttgecctgactceceegt
e e 9900
tactcatttgaaccagactgtcaatggttacgaattagtcactccgtggatagagtcgctagacagataaagcaagtaggtatcaacggactgaggggea

cgtgtagataactacgatacgggagggcttaccatctggccccagtgectgcaatgataccgecgagaccecacgctcaccggcteccagatttatcagcaata
ittt e 10000
gcacatctattgatgctatgccctceccgaatggtagaccggggtcacgacgttactatggegetetgggtgcgagtggecgaggtctaaatagtegttat

aaccagccagccggaagggcecgagcegcagaagtggtectgcaactttatccgectecatccagtctattaattgttgccgggaagctagagtaagtagtt
e 10100
ttggtcggteggcectteccggetegegtettcaccaggacgttgaaataggcggaggtaggtcagataattaacaacggeccttegatctcattcatcaa

0 0 W o o o0 W o 0o o W o U
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. Fspl

cgccagttaatagtttgcgcaacgttgttgccattgctacaggcatcgtggtgtcacgetegtegtttggtatggcttcattcagctecggttcccaacy
e e e et 10200

gcggtcaattatcaaacgcgttgcaacaacggtaacgatgtccgtagcaccacagtgcgagcagcaaaccataccgaagtaagtcgaggccaagggttge

atcaaggcgagttacatgatcccccatgttgtgcaaaaaagcggttagctectteggtectecgategttgtcagaagtaagttggecgcagtgttateca
e e 10300
tagttccgctcaatgtactagggggtacaacacgttttttcgccaatcgaggaageccaggaggctagcaacagtecttcattcaaccggegtcacaatagt

ctcatggttatggcagcactgcataattctcttactgtcatgccatcecgtaagatgettttctgtgactggtgagtactcaaccaagtcattctgagaat

ittt e 10400
gagtaccaataccgtcgtgacgtattaagagaatgacagtacggtaggcattctacgaaaagacactgaccactcatgagttggttcagtaagactctta
1 ] ]

agtgtatgcggcgaccgagttgctcttgecccggegtcaatacgggataataccgcgeccacatagcagaactttaaaagtgctcatcattggaaaacgttc
bttt ek 10500
tcacatacgccgctggctcaacgagaacgggccgcagttatgecctattatggegeggtgtategtettgaaattttcacgagtagtaaccttttgcaag

ttcggggcgaaaactctcaaggatcttaccgetgttgagateccagttegatgtaacccactecgtgcacccaactgatcttcageatettttactttcace

N ot L L e B e e SN R0 [clal8}

aagccccgcettttgagagttcctagaatggcgacaactctaggtcaagctacattgggtgagcacgtgggttgactagaagtcgtagaaaatgaaagtgg
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