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Absent Sites 0 Aarl,Absl,Alfl,AlfI',Alol,Alol',Ascl,Avrll,Bael,Bael',BamHI,Barl,Barl',Bcll,Blpl,BmgBI,BsaBI,BsiWI,BsrGl,BstBI,BstEIl,BstXI,
BstZz171,FspAl,Hpal,MauBl,Mrel,Pmll,Psil,PspXI,Psrl,Psrl',Sbfl,SexAl,Sfil, SgrAl,Smal,Sphl, Srfl, Stul,Swal, Tstl, Tstl', Xcml, Xhol,

Xmal
Acc65I 1 6296
Afel 1 3195
Agel 1 3199
Ahdl 1 7761
Ajul 1 3927
Ajul’ 1 3895
Alel 1 1920
Apal 1 2572
AsiSlI 1 3578
Bbel 1 984
BbvClI 1 1767
Bcgl 1 8266
Bcegl' 1 8300
Bmtl 1 3194
BspMI 1 3527
BssHII 1 1054
Bsu36l 1 6292
EcoNI 1 1513
Eco0109I 1 2277
Fsel 1 1491
Fspl 1 7983
Kasl 1 980
Kpnl 1 6300
Mscl 1 5107
Narl 1 981
Nhel 1 3190
Notl 1 4241
Nsil 1 2598
Pacl 1 5472
Pcil 1 5448
Pfol 1 5843
PpuMI 1 2277
PshAl 1 3241
PspOMI 1 2568
Rsrll 1 3622
SanDI 1 2277
Sapl 1 1443
Sfol 1 982
SgrDI 1 2
Spel 1 253
Xbal 1 2576
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SgrD
o
5 gtcgacggatcgggagatctcccgatcccctatggtgcactctcagtacaatctgctctgatgccgcatagttaageccagtatctgeteectgettgtgt
F B B e S S o S S e e e I 1010
3 cagctgcctagccctctagagggctaggggataccacgtgagagtcatgttagacgagactacggcgtatcaattcggtcatagacgagggacgaacaca
0 L L B o LA oL B L o B e e A
o
5 gttggaggtcgctgagtagtgcgcgagcaaaatttaagctacaacaaggcaaggcttgaccgacaattgcatgaagaatctgcttagggttaggegtttt
o e et 200
3 caacctccagcgactcatcacgcgctcgttttaaattcgatgttgttccgttccgaactggctgttaacgtacttcttagacgaatcccaatccgcaaaa
0 L A B L B L A s oL oL O AL R
[
Spel
o
5 gcgcetgcttcgegatgtacgggccagatatacgcgttgacattgattattgactagttattaatagtaatcaattacggggtcattagttcatageccat
° R S S Bt e S e L o e e TG00}
3 cgcgacgaagcgctacatgcccggtctatatgcgcaactgtaactaataactgatcaataattatcattagttaatgccccagtaatcaagtatcgggta
0 R R B R R R R R R R S RRERE
o
5 atatggagttccgcgttacataacttacggtaaatggcccgectggctgaccgeccaacgacccccgeccattgacgtcaataatgacgtatgttcccat
o At 400
3 tatacctcaaggcgcaatgtattgaatgccatttaccgggcggaccgactggcegggttgetgggggcgggtaactgcagttattactgcatacaagggta
0 L AL oL B B o oL B LN Raata s He e e
o
5 agtaacgccaatagggactttccattgacgtcaatgggtggagtatttacggtaaactgcccacttggcagtacatcaagtgtatcatatgccaagtacg
I AR R R AR R AR R AR R R R R AR R e e e B S R R EETRE-telo)
3 tcattgcggttatccctgaaaggtaactgcagttacccacctcataaatgccatttgacgggtgaaccgtcatgtagttcacatagtatacggttcatge
° LA oL B L maa ol oL L e B R RS R
()
5 ccccctattgacgtcaatgacggtaaatggcccgectggcattatgecccagtacatgaccttatgggactttectacttggcagtacatctacgtattag
o e 600
3 gggggataactgcagttactgccatttaccgggcggaccgtaatacgggtcatgtactggaataccctgaaaggatgaaccgtcatgtagatgcataatc
0 o AL B B oL B B B B o e A
o
5 tcatcgctattaccatggtgatgcggttttggcagtacatcaatgggcgtggatagecggtttgactcacggggatttccaagtctccaccccattgacgt
° e L L o L e B e e = S (010
3 agtagcgataatggtaccactacgccaaaaccgtcatgtagttacccgcacctatcgccaaactgagtgcccctaaaggttcagaggtggggtaactgeca
0 L A B L B L A s oL oL O AL R
[
5' caatgggagtttgttttggcaccaaaatcaacgggactttccaaaatgtcgtaacaactccgccccattgacgcaaatgggcggtaggcgtgtacggtgg
F A B S A T T o ot S R +1010]
3 gttaccctcaaacaaaaccgtggttttagttgccctgaaaggttttacagcattgttgaggcggggtaactgegtttacccgecatccgcacatgccacc
0 R R B R R R R R R R S RRERE
o
5 gaggtctatagaccagatctgagcctgggagctctctggctaactagggaacccactgcttaagecctcaataaagcttgecttgagtgcttcaagtagtg
o At 900
3 ctccagatatctggtctagactcggaccctcgagagaccgattgatcccttgggtgacgaattcggagttatttcgaacggaactcacgaagttcatcac
° LTR
1 —
0 : : i : : I - L N s il NS st _ .k c A h
o
Kasl
Narl
° Sfol
Bbel

5' tgtgcccgtctgttgtgtgactctggtaactagagatccctcagacccttttagtcagtgtggaaaatctctagcagtggcgcccgaacagggacttgaa
o e+ 1000
3 acacgggcagacaacacactgagaccattgatctctagggagtctgggaaaatcagtcacaccttttagagatcgtcaccgcgggcettgtccctgaactt
° LTR

.|
0 o B L B B
o
o BssHII
5' agcgaaagggaaaccagaggagctctctcgacgcaggactcggcttgctgaagcgcgcacggcaagaggcgaggggcggcgactggtgagtacgccaaaa
0 e 1100
3 tcgctttcecctttggtctectecgagagagectgegtectgageccgaacgacttcegegegtgecgttctecgeteccecgecgetgaccactcatgeggtttt
° LTR

.|
T, S S A .- A S -, B - s -
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5 attttgactagcggaggctagaaggagagagatgggtgcgagagcgtcagtattaagcgggggagaattagatcgcgatgggaaaaaattcggttaagge
o et 1200
3 taaaactgatcgcctccgatcttcctctctctacccacgctctcgcagtcataattcgecccectcttaatctagcgctacccttttttaagccaattccg
° LTR
. ___________________________________________________________________________________|
R  -_- . s, ., - .- A .-._._  ..-,-S Y . i L.
o
5 cagggggaaagaaaaaatataaataaacatatagtatgggcaagcagggagctagaacgattcgcagttaatcctggectgttagaaacatcagaaggct
0 b et 300
3 gtccccctttecttttttatatttatttgtatatcatacccgttcgtccctecgatcttgctaagecgtcaattaggaccggacaatctttgtagtcttecga
° LTR
. ___________________________________________________________________________________|
R  -_- . s, ., - .- A .-._._  ..-,-S Y . i L.
o
5 gtagacaaatactgggacagctacaaccatcccttcagacaggatcagaagaacttagatcattatataatacagtagcaaccctctattgtgtgcatca
R R AR R R AR AR R AR R R R e O e e e B R N NN SRR NS tele)
3 catctgtttatgaccctgtcgatgttggtagggaagtctgtcctagtcttcttgaatctagtaatatattatgtcatcgttgggagataacacacgtagt
° LTR
. _________________________________________________________________________________|
F e L e L o e e e o .
o
° Sapl Fsel
5 aaggatagagataaaagacaccaaggaagctttagacaagatagaggaagagcaaaacaaaagtaagaccaccgcacagcaagcggccggccgcegcetgat
9 e e 1500
3 ttcctatctctattttctgtggttccttcgaaatctgttctatctecttctegttttgttttcattctggtggegtgtcgttcgecggecggegegacta
° LTR
. _________________________________________________________________________________|
L L Lo L o o o o L A A B B S B O B
o
° EcoNI
5 cttcagacctggaggaggagatatgagggacaattggagaagtgaattatataaatataaagtagtaaaaattgaaccattaggagtagcacccaccaag
9 e 1600
3 gaagtctggacctcctcctctatactccctgttaacctcttcacttaatatatttatatttcatcatttttaacttggtaatcctcatcgtgggtggttce
° LTR HIV RRE
0 R R R B R R B e R R R R R R R SRS
o
5 gcaaagagaagagtggtgcagagagaaaaaagagcagtgggaataggagctttgttccttgggttcttgggagcagcaggaagcactatgggcgcagegt
o et 1700
3 cgtttctcttctcaccacgtctctcttttttctcgtcacccttatcctcgaaacaaggaacccaagaaccctcgtcgtecttcgtgatacccgegtcgea
° HIV RRE
0 : : i : : : i : i e : i : i : : : i :
o
o BbvCI
5 caatgacgctgacggtacaggccagacaattattgtctggtatagtgcagcagcagaacaatttgctgagggctattgaggcgcaacagcatctgttgeca
0 e 1800
3 gttactgcgactgccatgtccggtctgttaataacagaccatatcacgtcgtcgtcttgttaaacgactcccgataactccgegttgtcgtagacaacgt
° HIV RRE
0 e L B o e et B B e L o
o
5 actcacagtctggggcatcaagcagctccaggcaagaatcctggctgtggaaagatacctaaaggatcaacagctcctggggatttggggttgectctgga
R R R R R B B B R B B B B R R R N N R a=[els)
3 tgagtgtcagaccccgtagttcgtcgaggteccgttcttaggaccgacacctttctatggatttcctagttgtcgaggacccctaaaccccaacgagacct
° HIV RRE
0 f f f f f f f f f 1 f f f f f f f f l
o
° Alel
5 aaactcatttgcaccactgctgtgccttggaatgctagttggagtaataaatctctggaacagatttggaatcacacgacctggatggagtgggacagag
9 e 2000
3 tttgagtaaacgtggtgacgacacggaaccttacgatcaacctcattatttagagaccttgtctaaaccttagtgtgctggacctacctcaccctgtctc
° HIV RRE

o o
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5 aaattaacaattacacaagcttaatacactccttaattgaagaatcgcaaaaccagcaagaaaagaatgaacaagaattattggaattagataaatgggc
E I o S o L B e e o = SZN KO 0]
3 tttaattgttaatgtgttcgaattatgtgaggaattaacttcttagcgttttggtcgttcttttcttacttgttcttaataaccttaatctatttacccg
° HIV RRE
0 e L B o e et B B e L o
o
5 aagtttgtggaattggtttaacataacaaattggctgtggtatataaaattattcataatgatagtaggaggcttggtaggtttaagaatagtttttgct
0 L B e L e B e L o S0V
3 ttcaaacaccttaaccaaattgtattgtttaaccgacaccatatattttaataagtattactatcatcctccgaaccatccaaattcttatcaaaaacga
° HIV RRE
o t f t f t f t f t 1 f t f t f t f t f
o
SanDlI
° Eco0109
PpuMI
5 gtactttctatagtgaatagagttaggcagggatattcaccattatcgtttcagacccacctcccaaccccgaggggacccgacaggcccgaaggaatag
AR AR R AR R AR AR R AR R R R e R R R NN SRR Nic(ele)
3 catgaaagatatcacttatctcaatccgtccctataagtggtaatagcaaagtctgggtggagggttggggctcccctgggetgteccgggettecttate
° HIV RRE
° e Bt A et ol B L o L BAL S B ooy SOt
()
5 aagaagaaggtggagagagagacagagacagatccattcgattagtgaacggatcggcactgcgtgcgccaattctgcagacaaatggcagtattcatcc
F e e s B e e B e o e o e e M AVLY)
3 ttcttcttccacctctctctctgtctctgtctaggtaagctaatcacttgecctageccgtgacgcacgcggttaagacgtctgtttaccgtcataagtagg
° HIV RRE
0 R R RS B R B B R R B R R SRR SRS
o
5 acaattttaaaagaaaaggggggattggggggtacagtgcaggggaaagaatagtagacataatagcaacagacatacaaactaaagaattacaaaaaca
F o I o S o o L B e e o = SZIG T 0]
3 tgttaaaattttcttttcccccctaaccccccatgtcacgteccctttcttatcatctgtattategttgtctgtatgtttgatttcttaatgtttttgt
0 e L B o e et O o e A e B e B
o
Apal
° PspOMI Xbal Nsil
5' aattacaaaaattcaaaattttcgggtttattacagggacagcagagatccagtttggttagtaccgggcccgctctagacgtattaccgccatgcatta
FE e e S e e e et e o Bt e e e AL CLLV)
3 ttaatgtttttaagttttaaaagcccaaataatgtccctgtcgtctctaggtcaaaccaatcatggcccgggcgagatctgcataatggeggtacgtaat
o CMV
I
0 e L B o e et B O R a s B oo S e L
o
5 gttattaatagtaatcaattacggggtcattagttcatagcccatatatggagttccgegttacataacttacggtaaatggceccgectggetgaccgec
0 e 2700
3 caataattatcattagttaatgccccagtaatcaagtatcgggtatatacctcaaggcgcaatgtattgaatgccatttaccgggcggaccgactggegg
° CMV
.|
R R R AR T R N R R L R R
o
5 caacgacccccgcccattgacgtcaataatgacgtatgttcccatagtaacgccaatagggactttccattgacgtcaatgggtggagtatttacggtaa
R R AR R R AR AR R AR R R R R e e e B R N NN SRR Nic(ele)
3 gttgctgggggcgggtaactgcagttattactgcatacaagggtatcattgcggttatccctgaaaggtaactgcagttacccacctcataaatgecatt
° CMV
.|
F e L e L o e e e o .
[
5 actgcccacttggcagtacatcaagtgtatcatatgccaagtacgccccctattgacgtcaatgacggtaaatggcccgectggcattatgcccagtaca
9 e e e 280()
3 tgacgggtgaaccgtcatgtagttcacatagtatacggttcatgcgggggataactgcagttactgccatttaccgggcggaccgtaatacgggtcatgt
° CMV
|
SRR AR RA R R AR RR R AR AR R R R R R R e B R R S R R
o
5' tgaccttatgggactttcctacttggcagtacatctacgtattagtcatcgctattaccatggtgatgcggttttggcagtacatcaatgggcgtggata
o e e 3000
3 actggaataccctgaaaggatgaaccgtcatgtagatgcataatcagtagcgataatggtaccactacgccaaaaccgtcatgtagttacccgcacctat
o CMV
.|
T L T L L T B R
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gcggtttgactcacggggatttccaagtctccaccecattgacgtcaatgggagtttgttttggcaccaaaatcaacgggactttccaaaatgtegtaac

R B B e L N N
cgccaaactgagtgcccctaaaggttcagaggtggggtaactgcagttaccctcaaacaaaaccgtggttttagttgccctgaaaggttttacagecatty
CMV

Bmtl
Nhel ‘ ‘Afel Agel

\ \
aactccgccccattgacgcaaatgggcggtaggcgtgtacggtgggaggtctatataagcagagctggtttagtgaaccgtcagatcecgectagegectace

R B B L N
ttgaggcggggtaactgcgtttacccgeccatccgcacatgccaccectecagatatattegtctegaccaaatcacttggcagtctaggegategegatgg
CMV

CMV enhancer 3' seq fwd

PshAl

ggtATGGATAGATCCGGAAAGCCTGAACTCACCGCGACGTCTGTCGAGAAGTTTCTGATCGAAAAGTTCGACAGCGTCTCCGACCTGATGCAGCTCTCGG
1 ]

T T T T UL
ccaTACCTATCTAGGCCTTTCGGACTTGAGTGGCGCTGCAGACAGCTCTTCAAAGACTAGCTTTTCAAGCTGTCGCAGAGGCTGGACTACGTCGAGAGCC

hygromycin B phosphotransferase

AGGGCGAAGAATCTCGTGCTTTCAGCTTCGATGTAGGAGGGCGTGGATATGTCCTGCGGGTAAATAGCTGCGCCGATGGTTTCTACAAAGATCGTTATGT

Tt R Tt T T
TCCCGCTTCTTAGAGCACGAAAGTCGAAGCTACATCCTCCCGCACCTATACAGGACGCCCATTTATCGACGCGGCTACCAAAGATGTTTCTAGCAATACA

hygromycin B phosphotransferase

TTATCGGCACTTTGCATCGGCCGCGCTCCCGATTCCGGAAGTGCTTGACATTGGGGAATTCAGCGAGAGCCTGACCTATTGCATCTCCCGCCGTGCACAG

AATAGCCGTGAAACGTAGCCGGCGCGAGGGCTAAGGCCTTCACGAACTGTAACCCCTTAAGTCGCTCTCGGACTGGATAACGTAGAGGGCGGCACGTGTC

hygromycin B phosphotransferase

BspMI Asis|

|
GGTGTCACGTTGCAAGACCTGCCTGAAACCGAACTGCCCGCTGTTCTGCAGCCGGTCGCGGAGGCCATGGATGCGATCGCTGCGGCCGATCTTAGCCAGA

1
CCACAGTGCAACGTTCTGGACGGACTTTGGCTTGACGGGCGACAAGACGTCGGCCAGCGCCTCCGGTACCTACGCTAGCGACGCCGGCTAGAATCGGTCT

hygromycin B phosphotransferase

Rsrll

CGAGCGGGTTCGGCCCATTCGGACCGCAAGGAATCGGTCAATACACTACATGGCGTGATTTCATATGCGCGATTGCTGATCCCCATGTGTATCACTGGCA
1 ] ] ] ] ] ] ] ]

et . et
GCTCGCCCAAGCCGGGTAAGCCTGGCGTTCCTTAGCCAGTTATGTGATGTACCGCACTAAAGTATACGCGCTAACGACTAGGGGTACACATAGTGACCGT

hygromycin B phosphotransferase

AACTGTGATGGACGACACCGTCAGTGCGTCCGTCGCGCAGGCTCTCGATGAGCTGATGCTTTGGGCCGAGGACTGCCCCGAAGTCCGGCACCTCGTGCAC

U T T
TTGACACTACCTGCTGTGGCAGTCACGCAGGCAGCGCGTCCGAGAGCTACTCGACTACGAAACCCGGCTCCTGACGGGGCTTCAGGCCGTGGAGCACGTG

hygromycin B phosphotransferase

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 T T T T T T T T T T T
Ajul’

GCGGATTTCGGCTCCAACAATGTCCTGACGGACAATGGCCGCATAACAGCGGTCATTGACTGGAGCGAGGCGATGTTCGGGGATTCCCAATACGAGGTCG

R R Tt
CGCCTAAAGCCGAGGTTGTTACAGGACTGCCTGTTACCGGCGTATTGTCGCCAGTAACTGACCTCGCTCCGCTACAAGCCCCTAAGGGTTATGCTCCAGC

hygromycin B phosphotransferase

3100

3200

3300

3400

3500

3600

3700

3800

3900
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Ajul
\
CCAACATCTTCTTCTGGAGGCCGTGGTTGGCTTGTATGGAGCAGCAGACGCGCTACTTCGAGCGGAGGCATCCGGAGCTTGCAGGATCGCCGCGGCTCCG

T T T
GGTTGTAGAAGAAGACCTCCGGCACCAACCGAACATACCTCGTCGTCTGCGCGATGAAGCTCGCCTCCGTAGGCCTCGAACGTCCTAGCGGCGCCGAGGC

hygromycin B phosphotransferase

GGCGTATATGCTCCGCATTGGTCTTGACCAACTCTATCAGAGCTTGGTTGACGGCAATTTCGATGATGCAGCTTGGGCGCAGGGTCGATGCGACGCAATC

et fot
CCGCATATACGAGGCGTAACCAGAACTGGTTGAGATAGTCTCGAACCAACTGCCGTTAAAGCTACTACGTCGAACCCGCGTCCCAGCTACGCTGCGTTAG

hygromycin B phosphotransferase

GTCCGATCCGGAGCCGGGACTGTCGGGCGTACACAAATCGCCCGCAGAAGCGCGGCCGTCTGGACCGATGGCTGTGTAGAAGTACTCGCCGATAGTGGAA

1
CAGGCTAGGCCTCGGCCCTGACAGCCCGCATGTGTTTAGCGGGCGTCTTCGCGCCGGCAGACCTGGCTACCGACACATCTTCATGAGCGGCTATCACCTT

hygromycin B phosphotransferase

Notl

ACCGACGCCCCAGCACTCGTCCGAGGGCAAAGGAATAGgCcggccgcgctgcagggaattcaaggggctactttaggagcaattatcttgtttactaaaac
1 1 1 1

TGGCTGCGGGGTCGTGAGCAGGCTCCCGTTTCCTTATCcgeccggecgecgacgteccttaagttccccgatgaaatectcgttaatagaacaaatgattttyg

hygromycin B phosphotransferase miR-30 precursor RNA
e — [
T } LI I LI } T I LI } LI I T } T I } I } I } I } I } I } I

tgaataccttgctatctctttgatacatttttacaaagctgaattaaaatggtataaattaaatcacttttttcaattggaagactaatgcgtttaaaca
1 1 1 1 1 1 1 1 1 1 1

acttatggaacgatagagaaactatgtaaaaatgtttcgacttaattttaccatatttaatttagtgaaaaaagttaaccttctgattacgcaaatttgt
miR-30 precursor RNA

cgcggcgacgcgttcgaccgaataaaacctgtgacggaagatcacttcgcagaataaataaatcctggtgtecctgttgataccgggaagecctgggeca

R L B B B B I T L T L L L S
gcgccgcetgegcaagcetggettattttggacactgecttctagtgaagegtecttatttatttaggaccacagggacaactatggeccttcgggacceggt

Cmr

SM2C rev

acttttggcgaaaatgagacgttgatcggcacgtaagaggttccaactttcaccataatgaaataagatcactaccgggcgtattttttgagttgtcgag
1 1 1 1 1 1 1 1

"'"""|""'""|'"'""'|"'"'"'|"":""I'"'=""|""='"'I"":""|""=""|""=""|
tgaaaaccgcttttactctgcaactagccgtgcattctccaaggttgaaagtggtattactttattctagtgatggccecgcataaaaaactcaacagetce

Cmr

attttcaggagctaaggaagctaaaatggagaaaaaaatcactggatataccaccgttgatatatcccaatggcatcgtaaagaacattttgaggcattt
1 1 1 1 1 1 1 1 1

U T T
taaaagtcctcgattccttegattttacctetttttttagtgacctatatggtggcaactatatagggttaccgtagecatttcttgtaaaactccgtaaa

Cmr

cagtcagttgctcaatgtacctataaccagaccgttcagctggatattacggcctttttaaagaccgtaaagaaaaataagcacaagttttatccggect

LB B L B L L L DL L L L L L L e e e
gtcagtcaacgagttacatggatattggtctggcaagtcgacctataatgccggaaaaatttctggcatttctttttattcgtgttcaaaataggecgga

Cmr

ttattcacattcttgcccgectgatgaatgctcatccggaattacgtatggcaatgaaagacggtgagetggtgatatgggatagtgttcacccttgtta
1 1 1 1 1 1 1 1 1

L B B e L L N
aataagtgtaagaacgggcggactacttacgagtaggccttaatgcataccgttactttctgccactcgaccactataccctatcacaagtgggaacaat

Cmr
1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1 ]
T T T T T T T T T LRI T T T T T T T T T

4000

4100

4200

4300

4400

4500

4600

4700

4800

4900
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5 caccgttttccatgagcaaactgaaacgttttcatcgctctggagtgaataccacgacgatttccggcagtttctacacatatattcgcaagatgtggcg
° L I e R e O o 10 60
3 gtggcaaaaggtactcgtttgactttgcaaaagtagcgagacctcacttatggtgctgctaaaggccgtcaaagatgtgtatataagcgttctacaccge
o Cmr
0 T R T B L A A S
o
5 tgttacggtgaaaacctggcctatttccctaaagggtttattgagaatatgtttttcgtctcagccaatccctgggtgagtttcaccagttttgatttaa
0 b e 5100
3 acaatgccacttttggaccggataaagggatttcccaaataactcttatacaaaaagcagagtcggttagggacccactcaaagtggtcaaaactaaatt
° Cmr
o t f t f t f t f t - f t f t f t f t f
o
° Mscl
5 acgtggccaatatggacaacttcttcgcccccgttttcaccatgggcaaatattatacgcaaggcgacaaggtgctgatgccgctggcgattcaggttca
R R AR R AR A R AR R R e B R RS R RN RS SN SRS B viels)
3 tgcaccggttatacctgttgaagaagcgggggcaaaagtggtacccgtttataatatgcgttccgectgttccacgactacggcgaccgctaagtccaagt
° Cmr
0 Ao B Bt L A B L L o B oL B B B B B A R
[
5 tcatgccgtttgtgatggcttccatgtcggcagaatgcttaatgaattacaacagtactgcgatgagtggcagggcggggcgtaatttttttaaggcagt
° e e e 5300
3 agtacggcaaacactaccgaaggtacagccgtcttacgaattacttaatgttgtcatgacgctactcaccgtcccgccccgcattaaaaaaattccgtca
° Cmr
° B B L L AL o oL oLt o ot oL o o o O
()
5 tattggtgcccttaaacgcctggttgctacgcctgaataagtgataataagcggatgaatggcagaaattcggatctcgaccgecgtttgggecggtggete
° R B A e B B e L B S e e R SENSTAVIY)
3 ataaccacgggaatttgcggaccaacgatgcggacttattcactattattcgcctacttaccgtctttaagcctagagctggcgcaaacccgccaccgag
o Cmr
° f f f f f f f f f - f f f f f f f f f
o
° Pcil Pacl
5 cctgccacgcggctccgaacagaagctgatctccgaagaggatctgacatgtgtttaaacctcgacttaattaagtcgagggtcgacggtatcgataage
E I o S o o L L o o et e = STt 0]
3 ggacggtgcgccgaggcttgtcttcgactagaggcttctcctagactgtacacaaatttggagctgaattaattcagctcccagctgccatagctattcg
° Cmr
>

0 L R e e R m e L
o
5 tcgcttcacgagatcatgtttaagggttccggttccactaggtacaattcgatatcaagcttatcgataatcaacctctggattacaaaatttgtgaaag
o e et 5600
3 agcgaagtgctctagtacaaattcccaaggccaaggtgatccatgttaagctatagttcgaatagctattagttggagacctaatgttttaaacactttc
0 e AL B oL o ot B L oL e S AR R
[
5 attgactggtattcttaactatgttgctccttttacgctatgtggatacgctgctttaatgcctttgtatcatgctattgecttcccgtatggctttcatt
° o S o e e e et SN WAV 0
3 taactgaccataagaattgatacaacgaggaaaatgcgatacacctatgcgacgaaattacggaaacatagtacgataacgaagggcataccgaaagtaa
° WRE

[
0 R R R R R R e AR RN RS R R SRR R SR
o
5 ttctcctecttgtataaatcctggttgctgtctectttatgaggagttgtggeccgttgtcaggcaacgtggegtggtgtgcactgtgtttgctgacgcaa
° O B o o B B o B o o o o B B B o o B o e B 5800
3 aagaggaggaacatatttaggaccaacgacagagaaatactcctcaacaccgggcaacagtccgttgcaccgcaccacacgtgacacaaacgactgcgtt
° WRE
° L S L R R
o
° Pfol
5 cccccactggttggggcattgccaccacctgtcagctecttteccgggactttcgetttcecccctecctattgccacggcggaactcatcgecgectgect
L o o o o L B o e o e o o o T B oy o T e o s = o = S A (e 00)
3 gggggtgaccaaccccgtaacggtggtggacagtcgaggaaaggccctgaaagcgaaagggggagggataacggtgccgecttgagtagcggcggacgga
° WRE
o 1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1 ]
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o

tgcccgetgetggacaggggceteggetgttgggcactgacaatteecgtggtgttgteggggaaatcategtectttecttggetgctegectgtgttgec
L o o B T I e oo o o L o o B B

acgggcgacgacctgtccccgagccgacaacccgtgactgttaaggcaccacaacagcccctttagtagcaggaaaggaaccgacgagcggacacaacgg
WRE

acctggattctgcgcgggacgtecttctgectacgtecctteggecctcaatccageggaccttectteccgeggectgctgecggetetgeggectette
1 1 1 1 1 1 1 1 1

""I'"'I""|""I"":""I"":'"'I"":""I'"':""I"":'"'I"":""I"":""I"":"":
tggacctaagacgcgccctgcaggaagacgatgcagggaagccgggagttaggtcgectggaaggaagggcgecggacgacggecgagacgccggagaag
WRE

cgcgtcttcgecttegecctcagacgagteggatctecctttgggecgectecccgcategataccgtegacctegatcgagacctagaaaaacatggag

= T
gcgcagaagcggaagcgggagtetgctcagectagagggaaacccggcggaggggcegtagetatggcagetggagetagetetggatetttttgtaccte
WRE

Acc65|

6000

6100

6200

Bsu36 Kpn

\ |
caatcacaagtagcaatacagcagctaccaatgctgattgtgcctggctagaagcacaagaggaggaggaggtgggttttccagtcacacctcaggtacce

L L L L L D L L L IR LR L LA AL IR L DL AL AL BN LA |
gttagtgttcatcgttatgtcgtcgatggttacgactaacacggaccgatcttcgtgttctectectectecacccaaaaggtcagtgtggagtecatgg
LTR

tttaagaccaatgacttacaaggcagctgtagatcttagccactttttaaaagaaaaggggggactggaagggctaattcactcccaacgaagacaagat

aaattctggttactgaatgttccgtcgacatctagaatcggtgaaaaattttettttcccecctgacctteccgattaagtgagggttgettetgttcta
LTR

atccttgatctgtggatctaccacacacaaggctacttccctgattggcagaactacacaccagggccagggatcagatatccactgacctttggatggt
1 ] ] ] ] ] ] ]

taggaactagacacctagatggtgtgtgttccgatgaagggactaaccgtcettgatgtgtggtecccggtecctagtctataggtgactggaaacctacca

gctacaagctagtaccagttgagcaagagaaggtagaagaagccaatgaaggagagaacacccgcttgttacaccctgtgagectgcatgggatggatga
B o o o L I o L e o o B L o

cgatgttcgatcatggtcaactcgttctcttccatcttctteggttacttectetettgtgggecgaacaatgtgggacactcggacgtaccctacctact
LTR

cccggagagagaagtattagagtggaggtttgacagecgectagcatttcatcacatggecccgagagetgcatecggactgtactgggtetetetggtta

""I'"'I""|""I"":""I"":'"'I"":""I'"':""I"":'"'I"":""I"":""I"":""l
gggcctctctcttcataatctcacctccaaactgteggecggatcgtaaagtagtgtaccgggetetegacgtaggectgacatgacccagagagaccaat
LTR

gaccagatctgagcctgggagctctetggetaactagggaacccactgcttaagectcaataaagcttgecttgagtgcttcaagtagtgtgtgceccgte

""I'"'I""|""I"":""I"":'"'I"":""I'"':""I"":'"'I"":""I"":""I"":""l
ctggtctagactcggaccctcgagagaccgattgatcccttgggtgacgaattcggagttatttcgaacggaactcacgaagttcatcacacacgggcag
LTR

tgttgtgtgactctggtaactagagatccctcagacccttttagtcagtgtggaaaatctctagcagcatgtgagcaaaaggccagcaaaaggccaggaa

L L B B B B L N L e T L N S
acaacacactgagaccattgatctctagggagtctgggaaaatcagtcacaccttttagagatcgtcgtacactcegttttceggtegttttecggtectt
LTR

6300

6400

6500

6600

6700

6800

6900
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ccgtaaaaaggccgegttgetggegtttttccataggctecgeccecctgacgagcatcacaaaaatcgacgctcaagtcagaggtggcgaaacccgaca

ggcatttttccggcgcaacgaccgcaaaaaggtatccgaggcggggggactgectegtagtgtttttagectgcgagttcagtcteccaccgetttgggetgt
LTR
>

ggactataaagataccaggcgtttccccctggaageteectegtgegetetectgttecgaccctgecgettaccggatacctgtecgecttteteectt
1 1

cctgatatttctatggtccgcaaagggggaccttcgagggagcacgcgagaggacaaggcetgggacggcgaatggectatggacaggcggaaagagggaa

cgggaagcgtggcgctttctcatagctcacgctgtaggtatctcagtteggtgtaggtegttegetecaagetgggetgtgtgcacgaacceccecgttca

gcccttecgcaccgcgaaagagtatcegagtgcegacatccatagagtcaagccacatccagcaagcgaggttegaccecgacacacgtgettggggggcaagt

gcccgaccgetgegecttateccggtaactatcgtettgagtccaacccggtaagacacgacttatcgeccactggcagcagecactggtaacaggattage

LB B L B L L L DL L L L L L L e e e
cgggctggcgacgcggaataggccattgatagcagaactcaggttgggecattetgtgctgaatageggtgaccgtegteggtgaccattgtectaateg

agagcgaggtatgtaggcggtgctacagagttcttgaagtggtggcectaactacggctacactagaagaacagtatttggtatctgegetctgctgaage

AL L LR DL AL AL AL B L DL LR B RNL R LN RN BL AL R B L DL AL R L L LR N RNL L AL LR R L RNL L R BL AL LR LR DL AL RN R BEL L LR |
tctcgcetcecatacatccgecacgatgtctcaagaacttcaccaccggattgatgecgatgtgatcttcettgtcataaaccatagacgcgagacgacttcg

cagttaccttcggaaaaagagttggtagctcttgatccggcaaacaaaccaccgctggtageggtggtttttttgtttgcaagcagcagattacgcgeag

gtcaatggaagcctttttctcaaccatcgagaactaggcecgtttgtttggtggcgaccatcgeccaccaaaaaaacaaacgttcgtegtctaatgegegte
1 ] ] ] ] ]

aaaaaaaggatctcaagaagatcctttgatcttttctacggggtctgacgctcagtggaacgaaaactcacgttaagggattttggtcatgagattatca
1 1 1 1 1 1 1 1 1

R T T T T T T T
tttttttcctagagttcttctaggaaactagaaaagatgccccagactgcgagtcaccttgettttgagtgcaattccctaaaaccagtactctaatagt
1 1 1 1 1

aaaaggatcttcacctagatccttttaaattaaaaatgaagttttaaatcaatctaaagtatatatgagtaaacttggtctgacagttaccaatgcttaa
1 ]

ttttcctagaagtggatctaggaaaatttaatttttacttcaaaatttagttagatttcatatatactcatttgaaccagactgtcaatggttacgaatt
1 1 1 1 1 1

Ahdl

tcagtgaggcacctatctcagcgatctgtctatttcgttcatccatagttgectgactccecgtegtgtagataactacgatacgggagggcttaccatce

agtcactccgtggatagagtcgctagacagataaagcaagtaggtatcaacggactgaggggcagcacatctattgatgctatgccctceccgaatggtag

tggccccagtgetgcaatgataccgcgagacccacgctcaccggetecagatttatcagcaataaaccagccageccggaagggecgagegcagaagtggt

accggggtcacgacgttactatggcgctctgggtgcgagtggecgaggtctaaatagtegttatttggteggteggectteccggetegegtettcacca

Fspl

cctgcaactttatccgcctccatccagtctattaattgttgeccgggaagctagagtaagtagttcgecagttaatagtttgegcaacgttgttgecatty
1 1

ggacgttgaaataggcggaggtaggtcagataattaacaacggcccttcgatctcattcatcaagcggtcaattatcaaacgegttgcaacaacggtaac
1 ] ] ] ] ] ] ] ]

ctacaggcatcgtggtgtcacgctcgtcegtttggtatggcttcattcagctecggttcccaacgatcaaggcgagttacatgateccecatgttgtgecaa
1 1 1 1 1

L L L L L D L L L IR LR L LA AL IR L DL AL AL BN LA |
gatgtccgtagcaccacagtgcgagcagcaaaccataccgaagtaagtcgaggccaagggttgctagtteccgctcaatgtactagggggtacaacacgtt

7000

7100

7200

7300

7400

7500

7600

7700

7800

7900

8000

8100



cgcctatgtataaacttacataaatctttttatttgtttatccccaaggecgegtgtaaaggggettttcacggtggactg
1 1
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5 aaaagcggttagctccttcggtcctccgatcgttgtcagaagtaagttggccgcagtgttatcactcatggttatggcagcactgcataattctcttact
o e 8200
3 ttttcgccaatcgaggaagccaggaggctagcaacagtcttcattcaaccggcgtcacaatagtgagtaccaataccgtcgtgacgtattaagagaatga
0 s e B et e L e e R e e n s e e B
o
Bcgl Begl'
o
5 gtcatgccatccgtaagatgcttttctgtgactggtgagtactcaaccaagtcattctgagaatagtgtatgcggcgaccgagttgetecttgeccggegt
° et 8300
3 cagtacggtaggcattctacgaaaagacactgaccactcatgagttggttcagtaagactcttatcacatacgccgctggctcaacgagaacgggccgeca
0 e AL B oL o ot B L oL e S AR R
o
5 caatacgggataataccgcgccacatagcagaactttaaaagtgctcatcattggaaaacgttcttcggggcgaaaactctcaaggatcttaccgectgtt
9 e e B240()
3 gttatgccctattatggcgcggtgtatcgtcttgaaattttcacgagtagtaaccttttgcaagaagccccgettttgagagttcectagaatggcgacaa
0 R R RS B R B B R R B R R SRR SRS
o
5 gagatccagttcgatgtaacccactcgtgcacccaactgatcttcagcatcttttactttcaccagcgtttctgggtgagcaaaaacaggaaggcaaaat
o e 8500
3 ctctaggtcaagctacattgggtgagcacgtgggttgactagaagtcgtagaaaatgaaagtggtcgcaaagacccactcgtttttgtccttecgtttta
0 R AL B B AL B B LA B e o e
o
5 gccgcaaaaaagggaataagggcgacacggaaatgttgaatactcatactcttcctttttcaatattattgaagcatttatcagggttattgtctcatga
9 e BG00)
3 cggcgttttttcccttattcccgetgtgectttacaacttatgagtatgagaaggaaaaagttataataacttcgtaaatagtcccaataacagagtact
0 R R R R R R e AR RN RS R R SRR R SR
o
5' gcggatacatatttgaatgtatttagaaaaataaacaaataggggttccgcgcacatttccccgaaaagtgccacctgac
o i o B e o o B L o o e R 8680
3
o
o
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