
C

T

A

G

G
G
T
T
C

10

T
G

G

C
G
G
G
G

A

G
20

A
G

A

G
A

G

G
T
G
G

30

C
T
C

C

A

G
GA

A

A
40

T
G
G
G

G
G

T
G

T

G
T
C

A

CCAGATA

60

A
GG

A
ATG

T

GC

70

T
T

A

A
AA

G

G

A
G

80

G T
G
G
G

G G

T C A

90

G
G C C

C

A A
T A T

100

C T G G

A

GACTA

110

GGA

GGG

AGGA

120

GGCCTAA
G

G
A

130

T
G

G G G C T T T C

140

T G

T C A

C C
A G T

150

C

G
G
T
T
T
G
T

C
T

160 G
G

T

C
A

A

C
C
A
C

170

C

G

C
G
G
T
C
T

C

A

180 G
T
G
G
T

G
T

A

C
G

190 G

T

A
C
A
A
A
C
C
G

200

A

A

T

T
C
G
G
T

C

T

210

A

G

A
T
C
G

T

A

C
G

220G
T
T
T
G
T

C
T
G
G

230

T

C

A

A
C
C
A
C

C

G

240

C
G
G
A
C
T

C

A

G
T

250G
G

T
G
T

A

C
G
G

T

260A
C
A
A
A
C
C

C T G

270

T C C C T

A

G
T

G
G

280

C C C C A
C

G

G
TG

290

GGGT

G

GA
GGG

300

GACAG

A

T

A

A

A

310

A

G

T
AC
C
C
A G

A

320

A

C
C

A

G
A
G
C
C
A

330

T

A

T
T

A

A

T
C

G

G 340

T
C
C
T
G

G
G
A
A
T

350A

T
A
A
G

G

T
G
G

T
360

C
C
C

G
G
C
T

C
T

G

370

G
G
A
C
A C

A

A

G
A

380

T
C

T

T
G

T
C

C
TG

390 A

A
G

T

G
G

C
CA

T

400
G

G
G

G
G

C

C
C

G
G410

C
T

T
G
GAG

      Probability >= 99%
99% > Probability >= 95%
95% > Probability >= 90%
90% > Probability >= 80%
80% > Probability >= 70%
70% > Probability >= 60%
60% > Probability >= 50%
50% > Probability

ENERGY = -171.3  150bp-HA-20link



C

T

A

G

G
G T

T
C

10 T

G
G
C

G

G
G
GA

G20

A

G

A

G
A G
G
T

G

G

30 C
T

C

C
A
G
G
A

A

A

40

T
G
G

G

G

G
T
G
T
G

50 T
C

A

CCAGATA

60

A
GG

A
ATG

T

GC

70

T
T

A

A
AA

G

G

A
G

80

G T
G
G
G

G G

T C A

90

G
G C C

C

A A
T A T

100

C T G G

A

GACTA

110

GGA

GGG

AGGA

120

GGCCTAA
G

G
A

130

T
G

G G G C T T T C

140

T G

T C A

C C
A G T

150

C

G
G
T
T
T
G
T

C
T

160 G
G

T

C
A

A

C
C
A
C

170

C

G

C
G
G
T
C
T

C

A

180 G
T
G
G
T

G
T

A

C
G

190 G

T

A
C
A
A
A
C
C
G

200

A

A

T

T
C
G
G
T

C

T

210

A

G

A
T
C
G

T

A

C
G

220G
T
T
T
G
T

C
T
G
G

230

T

C

A

A
C
C
A
C

C

G

240

C
G
G
A
C
T

C

A

G
T

250G
G

T
G
T

A

C
G
G

T

260A
C
A
A
A
C
C

C T G

270

T C C C T

A

G
T

G
G

280

C C C C A
C

G

G
TG

290

GGGT

G

GA
GGG

300

GACAG

A

T

A

A

A

310A

G

T

A

C

C

C

A

G

A

320

A

C
C
A
G
A
G
C
C
A

330

T
A

T T A
A

T

C

G

G
340

T

C

C

T
G
G
G
A A

T

350

A
T

A

A
G

G
T

GG

T

360

C
C

C

G
G

C
T

C
T

G

370

G

G
A
C
A
C
A
A

G

A
380T

C
T

T

G
T
C
C
T
G

390A

A
G
T

G

G
C
C A

T 400

G

G

G

G
GC

C
C

G

G

410C
T

T

G
G
A

G

      Probability >= 99%
99% > Probability >= 95%
95% > Probability >= 90%
90% > Probability >= 80%
80% > Probability >= 70%
70% > Probability >= 60%
60% > Probability >= 50%
50% > Probability

ENERGY = -170.5  150bp-HA-20link



C
T
A
G

G

GT

T

C

10 T
G
G

C
G
G
G
G

A

G
20

A
G

A

G
A

G

G
T
G
G

30

C
T
C

C

A

G
GA

A

A
40

T
G
G
G

G
G

T
G

T

G
T
C

A

CCAGATA

60

A
GG

A
ATG

T

GC

70

T
T

A

A
AA

G

G

A
G

80

G T
G
G
G

G G

T C A

90

G
G C C

C

A A
T A T

100

C T G G

A

GACTA

110

GGA

GGG

AGGA

120

GGCCTAA
G

G
A

130

T
G

G G G C T T T C

140

T G

T C A

C C
A G T

150

C

G
G
T
T
T
G
T

C
T

160 G
G

T

C
A

A

C
C
A
C

170

C

G

C
G
G
T
C
T

C

A

180 G
T
G
G
T

G
T

A

C
G

190 G

T

A
C
A
A
A
C
C
G

200

A

A

T

T
C
G
G
T

C

T

210

A

G

A
T
C
G

T

A

C
G

220G
T
T
T
G
T

C
T
G
G

230

T

C

A

A
C
C
A
C

C

G

240

C
G
G
A
C
T

C

A

G
T

250G
G

T
G
T

A

C
G
G

T

260A
C
A
A
A
C
C

C T G

270

T C C C T

A

G
T

G
G

280

C C C C A
C

G

G
TG

290

GGGT

G

GA
GGG

300

GACAG

A

T

A

A

A

310

A

G

T
AC
C
C
A G

A

320

A

C
C

A

G
A
G
C
C
A

330

T

A

T
T

A

A

T
C

G

G 340

T
C
C
T
G

G

G

A

A

T

350

A

T
A
A
G

G

T
G
G

T
360

C
C
C

G
G
C
T

C
T

G

370

G
G
A
C
A C

A

A

G
A

380

T
C

T

T
G

T
C

C
TG

390 A

A
G

T

G
G

C
CA

T

400
G

G
G

G
G

C

C
C

G
G410

C
T

T
G

G
A

G

      Probability >= 99%
99% > Probability >= 95%
95% > Probability >= 90%
90% > Probability >= 80%
80% > Probability >= 70%
70% > Probability >= 60%
60% > Probability >= 50%
50% > Probability

ENERGY = -170.3  150bp-HA-20link



C

T

A

G

G
G
T
T
C

10

T
G

G

C
G
G
G
G

A

G
20

A
G

A

G
A

G

G
T
G
G

30

C
T
C

C

A

G
GA

A

A
40

T
G
G
G

G
G

T
G

T

G
T
C

A

CCAGATA

60

A
GG

A
ATG

T

GC

70

T
T

A

A
AA

G

G

A
G

80

G T
G
G
G

G G

T C A

90

G
G C C

C

A A
T A T

100

C T G G

A

GACTA

110

GGA

GGG

AGGA

120

GGCCTAA
G

G
A

130

T
G

G G G C T T T C

140

T G

T C A

C C
A G T

150

C

G
G
T
T
T
G
T

C
T

160 G
G

T

C

A

A
C
C
A

C
170 C

G
C
G
G
TC

T

C

A

180

G

T G
G
T

G
T

A

C
G

190 G

T

A
C
A
A
A
C
C
G

200

A

A

T

T
C
G
G
T

C

T

210

A

G

A
T
C
G

T

A

C
G

220G
T
T
T
G
T

C
T
G
G

230

T

C

A

A
C
C

A
C
C
G

240C
G
G

A

C

T

C

A

G
T

250G
G
T

G
T

A

C
G
G

T

260A
C
A
A
A
C
C

C T G

270

T C C C T

A

G
T

G
G

280

C C C C A
C

G

G
TG

290

GGGT

G

GA
GGG

300

GACAG

A

T

A

A

A

310

A

G

T
AC
C
C
A G

A

320

A

C
C

A

G
A
G
C
C
A

330

T

A

T
T

A

A

T
C

G

G 340

T
C
C
T
G

G
G
A
A
T

350A

T
A
A
G

G

T
G
G

T
360

C
C
C

G
G
C
T

C
T

G

370

G
G
A
C
A C

A

A

G
A

380

T
C

T

T
G

T
C

C
TG

390 A

A
G

T

G
G

C
CA

T

400
G

G
G

G
G

C

C
C

G
G410

C
T

T
G
GAG

      Probability >= 99%
99% > Probability >= 95%
95% > Probability >= 90%
90% > Probability >= 80%
80% > Probability >= 70%
70% > Probability >= 60%
60% > Probability >= 50%
50% > Probability

ENERGY = -169.8  150bp-HA-20link



C

T

A

G

G
G T

T
C

10 T

G
G
C

G

G
G
GA

G20

A

G

A

G
A G
G
T

G

G

30 C
T

C

C
A
G
G
A

A

A

40

T
G
G

G

G

G
T
G
T
G

50 T
C

A

C
C
A
G
A

T

A

60

A
G
G

A

A
T

G

T

G
C

70 T
T
A

A
A

A
G

G

A

G80

G

TGGG
G

GT

C

A

90

G G
C C C A

A

T

A
T

100 C
T
G
G

A

GACTA

110

GGA

GGG

AGGA

120

GGCCTAA
G

G
A

130

T
G

G G G C T T T C

140

T G

T C A

C C
A G T

150

C

G
G
T
T
T
G
T

C
T

160 G
G

T

C
A

A

C
C
A
C

170

C

G

C
G
G
T
C
T

C

A

180 G
T
G
G
T

G
T

A

C
G

190 G

T

A
C
A
A
A
C
C
G

200

A

A

T

T
C
G
G
T

C

T

210

A

G

A
T
C
G

T

A

C
G

220G
T
T
T
G
T

C
T
G
G

230

T

C

A

A
C
C
A
C

C

G

240

C
G
G
A
C
T

C

A

G
T

250G
G

T
G
T

A

C
G
G

T

260A
C
A
A
A
C
C

C T G

270

T C C C T

A

G
T

G
G

280

C C C C A
C

G

G
TG

290

GGGT

G

GA
GGG

300

GACAGA
T
A
A
A

310

A
GTACC

C
A
G
A

320

A

C C A G A

G C C
A

330

T
A

T

T

A
AT

C

GG

340

TC

CTGG

G

A

A
T

350

AT
A
A
G
G

T

G
G
T

360C

C
C
G

G

C
T
C
T
G

370G

G
A
C
A
C
A
A

G

A
380T

C
T

T

G
T
C
C
T
G

390A

A
G
T

G

G
C
C A

T 400

G

G

G

G
GC

C
C

G

G

410C
T

T

G
G
A

G

      Probability >= 99%
99% > Probability >= 95%
95% > Probability >= 90%
90% > Probability >= 80%
80% > Probability >= 70%
70% > Probability >= 60%
60% > Probability >= 50%
50% > Probability

ENERGY = -169.6  150bp-HA-20link



C

T

A

G

G
G T

T
C

10 T

G
G
C

G

G
G
GA

G20

A

G

A

G
A G
G
T

G

G

30 C
T

C

C
A
G
G
A

A

A

40

T
G
G

G

G

G
T
G
T
G

50 T
C

A

C
C
A
G
A

T

A

60

A
G
G

A

A
T

G

T

G
C
T
T
A

A

A

A

G

G

AG

80

GTG

G
GGGT

C
A

90

G G C C C

A
A

T A T

100

C T

G

G

A

GACTA

110

GGA

GGG

AGGA

120

GGCCTAA
G

G
A

130

T
G

G G G C T T T C

140

T G

T C A

C C
A G T

150

C

G
G
T
T
T
G
T

C
T

160 G
G

T

C
A

A

C
C
A
C

170

C

G

C
G
G
T
C
T

C

A

180 G
T
G
G
T

G
T

A

C
G

190 G

T

A
C
A
A
A
C
C
G

200

A

A

T

T
C
G
G
T

C

T

210

A

G

A
T
C
G

T

A

C
G

220G
T
T
T
G
T

C
T
G
G

230

T

C

A

A
C
C
A
C

C

G

240

C
G
G
A
C
T

C

A

G
T

250G
G

T
G
T

A

C
G
G

T

260A
C
A
A
A
C
C

C T G

270

T C C C T

A

G
T

G
G

280

C C C C A
C

G

G
TG

290

GGGT

G

GA
GGG

300

GACAG

A

T

A

A

A

310
A

G T A
C C C A G A

320

A C C A

G A
G C C

A

330T

A
TTA

A

TC
GG

340

TC

CTGGGA

AT

AT
A
A
G
G

T

G
G
T

360C

C
C
G

G

C
T
C
T
G

370G

G
A
C
A
C
A
A

G

A
380T

C
T

T

G
T
C
C
T
G

390A

A
G
T

G

G
C
C A

T 400

G

G

G

G
GC

C
C

G

G

410C
T

T

G
G
A

G

      Probability >= 99%
99% > Probability >= 95%
95% > Probability >= 90%
90% > Probability >= 80%
80% > Probability >= 70%
70% > Probability >= 60%
60% > Probability >= 50%
50% > Probability

ENERGY = -169.5  150bp-HA-20link



C

T

A

G

G
G T

T
C

10 T

G
G
C

G

G
G
GA

G20

A

G

A

G
A G
G
T

G

G

30 C
T

C

C
A
G
G
A

A

A

40

T
G
G

G

G

G
T
G
T
G

50 T
C

A

CCAGATA

60

A
GG

A
ATG

T

GC

70

T
T

A

A
AA

G

G

A
G

80

G T
G
G
G

G G

T C A

90

G
G C C

C

A A
T A T

100

C T G G

A

GACTA

110

GGA

GGG

AGGA

120

GGCCTAA
G

G
A

130

T
G

G G G C T T T C

140

T G

T C A

C C
A G T

150

C

G
G
T
T
T
G
T

C
T

160 G
G

T

C
A

A

C
C
A
C

170

C

G

C
G
G
T
C
T

C

A

180 G
T
G
G
T

G
T

A

C
G

190 G

T

A
C
A
A
A
C
C
G

200

A

A

T

T
C
G
G
T

C

T

210

A

G

A
T
C
G

T

A

C
G

220G
T
T
T
G
T

C
T
G
G

230

T

C

A

A
C
C
A
C

C

G

240

C
G
G
A
C
T

C

A

G
T

250G
G

T
G
T

A

C
G
G

T

260A
C
A
A
A
C
C

C T G

270

T C C C T

A

G
T

G
G

280

C C C C A
C

G

G
TG

290

GGGT

G

GA
GGG

300

GACAG

A

T

A

A

A

310A

G

T

A

C

C

C

A

G

A

320

A

C
C
A
G
A
G
C
C
A

330

T
A T

T

A

A

T

C
G
G

340

T

C
C

T G G
G

A

A

T

350

A
TAA

G

G

T

G
GT

360

C
C

C

G
G

C
T

C
T

G

370

G

G
A
C
A
C
A
A

G

A
380T

C
T

T

G
T
C
C
T
G

390A

A
G
T

G

G
C
C A

T 400

G

G

G

G
GC

C
C

G

G

410C
T

T

G
G
A

G

      Probability >= 99%
99% > Probability >= 95%
95% > Probability >= 90%
90% > Probability >= 80%
80% > Probability >= 70%
70% > Probability >= 60%
60% > Probability >= 50%
50% > Probability

ENERGY = -169.2  150bp-HA-20link



C

T

A

G

G
G T

T
C

10 T

G
G
C

G

G
G
GA

G20

A

G

A

G
A G
G
T

G

G

30 C
T

C

C
A
G
G
A

A

A

40

T
G
G

G

G

G
T
G
T
G

50 T
C

A

C
C
A
G

A

T
A

60

A
G

G
AA

T

G

T
G C

70

T
T
A

A

A

A

G
G A G

80
G
T

G

G
G
G
G
T
C

A

90

G
G
C
C

C

A

A

T
A T

100 C
T
G
G

A

GACTA

110

GGA

GGG

AGGA

120

GGCCTAA
G

G
A

130

T
G

G G G C T T T C

140

T G

T C A

C C
A G T

150

C

G
G
T
T
T
G
T

C
T

160 G
G

T

C
A

A

C
C
A
C

170

C

G

C
G
G
T
C
T

C

A

180 G
T
G
G
T

G
T

A

C
G

190 G

T

A
C
A
A
A
C
C
G

200

A

A

T

T
C
G
G
T

C

T

210

A

G

A
T
C
G

T

A

C
G

220G
T
T
T
G
T

C
T
G
G

230

T

C

A

A
C
C
A
C

C

G

240

C
G
G
A
C
T

C

A

G
T

250G
G

T
G
T

A

C
G
G

T

260A
C
A
A
A
C
C

C T G

270

T C C C T

A

G
T

G
G

280

C C C C A
C

G

G
TG

290

GGGT

G

GA
GGG

300

GACAGA
T
A
A
A

310

A
GTACC

C
A
G
A

320

A

C C A G A

G C C
A

330

T
A

T

T

A
AT

C

GG

340

TC

CTGG
G
AAT

350

ATAAG
G
T

G
G
T

360
C
C
C

G

G
C
T

C
T
G

370G

G
A
C
A
C
A
A

G

A
380T

C
T

T

G
T
C
C
T
G

390A

A
G
T

G

G
C
C A

T 400

G

G

G

G
GC

C
C

G

G

410C
T

T

G
G
A

G

      Probability >= 99%
99% > Probability >= 95%
95% > Probability >= 90%
90% > Probability >= 80%
80% > Probability >= 70%
70% > Probability >= 60%
60% > Probability >= 50%
50% > Probability

ENERGY = -168.8  150bp-HA-20link



C

T

A

G

G
G
T
T
C

10

T
G

G

C
G
G
G
G

A

G
20

A
G

A

G
A

G

G
T
G
G

30

C
T
C

C

A

G
GA

A

A
40

T
G
G
GG

G

T

G

T
G

50

T
C

A

CCAGATA

60

A
GG

A
ATG

T

GC

70

T
T

A

A
AA

G

G

A
G

80

G T
G
G
G

G G

T C A

90

G
G C C

C

A A
T A T

100

C T G G

A

GACTA

110

GGA

GGG

AGGA

120

GGCCTAA
G

G
A

130

T
G

G G G C T T T C

140

T G

T C A

C C
A G T

150

C

G
G
T
T
T
G
T

C
T

160 G
G

T

C
A

A

C
C
A
C

170

C

G

C
G
G
T
C
T

C

A

180 G
T
G
G
T

G
T

A

C
G

190 G

T

A
C
A
A
A
C
C
G

200

A

A

T

T
C
G
G
T

C

T

210

A

G

A
T
C
G

T

A

C
G

220G
T
T
T
G
T

C
T
G
G

230

T

C

A

A
C
C
A
C

C

G

240

C
G
G
A
C
T

C

A

G
T

250G
G

T
G
T

A

C
G
G

T

260A
C
A
A
A
C
C

C

T

G

270

T C C C T

A

G
T

G
G

280

C C C C A
C

G

G
TG

290

GGGT

G

GA
GGG

300

GACAG
A
T
A A A

310

A

G

T

A
C
C
C
A G

A

320

A

C
C

A

G
A
G
C
C
A

330

T

A

T
T

A

A

T
C

G

G 340

T
C
C
T
G

G
G
A
A
T

350A

T
A
A
G

G

T
G
G

T
360

C
C
C

G
G
C
T

C
T

G

370

G
G
A
C
A C

A

A

G
A

380

T
C

T

T
G

T
C

C
TG

390 A

A
G

T

G
G

C
CA

T

400
G

G
G

G
G

C

C
C

G
G410

C
T

T
G
GAG

      Probability >= 99%
99% > Probability >= 95%
95% > Probability >= 90%
90% > Probability >= 80%
80% > Probability >= 70%
70% > Probability >= 60%
60% > Probability >= 50%
50% > Probability

ENERGY = -168.7  150bp-HA-20link



C

T

A

G

G
G T

T
C

10 T

G
G
C

G

G
G
GA

G20

A

G

A

G
A G
G
T

G

G

30 C
T

C

C
A
G
G
A

A

A

40

T
G
G

G

G

G
T
G
T
G

50 T
C

A

C
C
A
G
A

T

A

60
A

G

G

A
A
T
G
T
G

C
70

T
TA

A

A

A

G

G

A

G

80

G T
G
G

GGGT
C

A

90

G G C C C

A

A

T
A T

100 C
T
G
G

A

GACTA

110

GGA

GGG

AGGA

120

GGCCTAA
G

G
A

130

T
G

G G G C T T T C

140

T G

T C A

C C
A G T

150

C

G
G
T
T
T
G
T

C
T

160 G
G

T

C
A

A

C
C
A
C

170

C

G

C
G
G
T
C
T

C

A

180 G
T
G
G
T

G
T

A

C
G

190 G

T

A
C
A
A
A
C
C
G

200

A

A

T

T
C
G
G
T

C

T

210

A

G

A
T
C
G

T

A

C
G

220G
T
T
T
G
T

C
T
G
G

230

T

C

A

A
C
C
A
C

C

G

240

C
G
G
A
C
T

C

A

G
T

250G
G

T
G
T

A

C
G
G

T

260A
C
A
A
A
C
C

C T G

270

T C C C T

A

G
T

G
G

280

C C C C A
C

G

G
TG

290

GGGT

G

GA
GGG

300

GACAGA
T
A
A
A

310

A
GTACC

C
A
G
A

320

A

C
C
A

G
A
G

C

C
A

330
T
A
T
T

A
A

T

C

G

G

340
T

C

C
T
G
G
G
A A

T

350

A
T

A

A
G

G
T

GG

T

360

C
C

C
G

G

C
T
C
T
G
G

G
A
C
A
C
A
A

G

A
380T

C
T

T

G
T
C
C
T
G

390A

A
G
T

G

G
C
C A

T 400

G

G

G

G
GC

C
C

G

G

410C
T

T

G
G
A

G

      Probability >= 99%
99% > Probability >= 95%
95% > Probability >= 90%
90% > Probability >= 80%
80% > Probability >= 70%
70% > Probability >= 60%
60% > Probability >= 50%
50% > Probability

ENERGY = -168.1  150bp-HA-20link



C

T

A

G

G
G T

T
C

10 T

G
G
C

G

G
G
GA

G20

A

G

A

G
A G
G
T

G

G

30 C
T

C

C
A
G
G
A

A

A

40

T
G
G

G

G

G
T
G
T
G

50 T
C

A

CCAGATA

60

A
GG

A
ATG

T

GC

70

T
T

A

A
AA

G

G

A
G

80

G T
G
G
G

G G

T C A

90

G
G C C

C

A A
T A T

100

C T G G

A

GACTA

110

GGA

GGG

AGGA

120

GGCCTAA
G

G
A

130

T
G

G G G C T T T C

140

T G

T C A

C C
A G T

150

C

G
G
T
T
T
G
T

C
T

160 G
G

T

C
A

A

C
C
A
C

170

C

G

C
G
G
T
C
T

C

A

180 G
T
G
G
T

G
T

A

C
G

190 G

T

A
C
A
A
A
C
C
G

200

A

A

T

T
C
G
G
T

C

T

210

A

G

A
T
C
G

T

A

C
G

220G
T
T
T
G
T

C
T
G
G

230

T

C

A

A
C
C
A
C

C

G

240

C
G
G
A
C
T

C

A

G
T

250G
G

T
G
T

A

C
G
G

T

260A
C
A
A
A
C
C

C T G

270

T C C C T

A

G
T

G
G

280

C C C C A
C

G

G
TG

290

GGGT

G

GA
GGG

300

GACAG

A

T

A

A

A

310A

G

T

A

C

C
C
A
G
A

320

A

C
C

A G

A

G
C
C
A

330

T A

T
T
A A

T
C G G

340

T

C

C
TG

G

G
A

AT350

A

T
A

AG

G
T

G
G

T

360

CC

C

G
GC

T
C

T
G

370

G

G
A
C
A
C
A
A

G

A
380T

C
T

T

G
T
C
C
T
G

390A

A
G
T

G

G
C
C A

T 400

G

G

G

G
GC

C
C

G

G

410C
T

T

G
G
A

G

      Probability >= 99%
99% > Probability >= 95%
95% > Probability >= 90%
90% > Probability >= 80%
80% > Probability >= 70%
70% > Probability >= 60%
60% > Probability >= 50%
50% > Probability

ENERGY = -168.1  150bp-HA-20link



C

T

A

G

G
G
T
T
C

10

T
G

G

C
G
G
G
G

A

G
20

A
G

A

G
A

G

G
T
G
G

30

C
T
C

C

A

G
GAAA

40

TGGGG
G

T

GT
G

50

T
C

A
C

C

A

G
A

T
A

60

A
G

G
AA

T

G

T
G C

70

T
T
A
A

A

A
G G

A
G

80

G
T
G
G

G

G
G T

C
A

90

G G
C
C
C

A

A

T
A T

100 C
T
G
G

A

GACTA

110

GGA

GGG

AGGA

120

GGCCTAA
G

G
A

130

T
G

G G G C T T T C

140

T G

T C A

C C
A G T

150

C

G
G
T
T
T
G
T

C
T

160 G
G

T

C
A

A

C
C
A
C

170

C

G

C
G
G
T
C
T

C

A

180 G
T
G
G
T

G
T

A

C
G

190 G

T

A
C
A
A
A
C
C
G

200

A

A

T

T
C
G
G
T

C

T

210

A

G

A
T
C
G

T

A

C
G

220G
T
T
T
G
T

C
T
G
G

230

T

C

A

A
C
C
A
C

C

G

240

C
G
G
A
C
T

C

A

G
T

250G
G

T
G
T

A

C
G
G

T

260A
C
A
A
A
C
C

C T G

270

T C C C T

A

G
T

G
G

280

C C C C A
C

G

G
TG

290

GGGT

G

GA
GGG

300

GACAGA
T
A
A
A

310

A
GTACC

C
A
G
A

A
C
C

A

G
A
G
C
C
A

330

T

A

T
T

A

A

T
C

G

G 340

T
C
C
T
G

G
G
A
A
T

350A

T
A
A
G

G

T
G
G

T
360

C
C
C

G
G
C
T

C
T

G

370

G
G
A
C
A C

A

A

G
A

380

T
C

T

T
G

T
C

C
TG

390 A

A
G

T

G
G

C
CA

T

400
G

G
G

G
G

C

C
C

G
G410

C
T

T
G
GAG

      Probability >= 99%
99% > Probability >= 95%
95% > Probability >= 90%
90% > Probability >= 80%
80% > Probability >= 70%
70% > Probability >= 60%
60% > Probability >= 50%
50% > Probability

ENERGY = -167.7  150bp-HA-20link



C

T

A

G

G
G T

T
C

10 T

G
G
C

G

G
G
GA

G20

A

G

A

G
A G
G
T

G

G

30 C
T

C

C
A
G
G
A

A

A

40

T
G
G

G

G

G
T
G
T
G

50 T
C

A

C
C
A
G
AT

A

60

A
G

G
A

A

T

G

T

G
C

70

T
T

A
A

A

A

G
G A

G
G
T
G

GGG
GT

C

A

90

G G
C C C

A

A

T

A
T 100

C
T
G
G

A

G
A
C
T

A

110

GGA

GGG

AGGA

120

GGCCTAA
G

G
A

130

T
G

G G G C T T T C

140

T G

T C A

C C

A

G

T

150

C
G
G
T
T
T
G
T

C
T

160 G
G

T

C
A

A

C
C
A
C

170

C

G

C
G
G
T
C
T

C

A

180 G
T
G
G
T

G
T

A

C
G

190 G

T

A
C
A
A
A
C
C
G

200

A

A

T

T
C
G
G
T

C

T

210

A

G

A
T
C
G

T

A

C
G

220G
T
T
T
G
T

C
T
G
G

230

T

C

A

A
C
C
A
C

C

G

240

C
G
G
A
C
T

C

A

G
T

250G
G

T
G
T

A

C
G
G

T

260A
C
A
A
A
C
C

C T G

270

T C C C T

A

G
T

G
G

280

C C C C A
C

G

G
TG

290

GGGT

G

GA
GGG

300

GACAG

A

T

A

A

A

310A

G

T

A

C C C A G A

320

A C C A

G A
G C C

A

330T

A
TTA

A

TC
GG

340

TC

CTGGG

A

A

T

A

T

A

A

G

G

T

G
G
T

360

C

C
C
G
G

C

T
C
T
G

370G

G
A
C
A
C
A
A

G

A
380T

C
T

T

G
T
C
C
T
G

390A

A
G
T

G

G
C
C A

T 400

G

G

G

G
GC

C
C

G

G

410C
T

T

G
G
A

G

      Probability >= 99%
99% > Probability >= 95%
95% > Probability >= 90%
90% > Probability >= 80%
80% > Probability >= 70%
70% > Probability >= 60%
60% > Probability >= 50%
50% > Probability

ENERGY = -167.6  150bp-HA-20link



C
T

A
G

GGT
T
C
T

G
GC

G

G
G
G
A

G
20

A
G

A

G
A

G

G
T
G
G

30

C
T
C

C

A

G
GA

A

A
40

T
G
G
G

G
G

T
G

T

G
T
C

A

CCAGATA

60

A
GG

A
ATG

T

GC

70

T
T

A

A
AA

G

G

A
G

80

G T
G
G
G

G G

T C A

90

G
G C C

C

A A
T A T

100

C T G G

A

GACTA

110

GGA

GGG

AGGA

120

GGCCTAA
G

G
A

130

T
G

G G G C T T T C

140

T G

T C A

C C
A G T

150

C

G
G
T
T
T
G
T

C
T

160 G
G

T

C
A

A

C
C
A
C

170

C

G

C
G
G
T
C
T

C

A

180 G
T
G
G
T

G
T

A

C
G

190 G

T

A
C
A
A
A
C
C
G

200

A

A

T

T
C
G
G
T

C

T

210

A

G

A
T
C
G

T

A

C
G

220G
T
T
T
G
T

C
T
G
G

230

T

C

A

A
C
C
A
C

C

G

240

C
G
G
A
C
T

C

A

G
T

250G
G

T
G
T

A

C
G
G

T

260A
C
A
A
A
C
C

C T G

270

T C C C T

A

G
T

G
G

280

C C C C A
C

G

G
TG

290

GGGT

G

GA
GGG

300

GACAG

A

T

A

A

A

310

A

G

T
AC
C
C
A G

A

320

A

C
C

A

G
A
G
C
C
A

330

T

A

T
T

A

A

T
C

G

G

340

T
C
C
T
G
G

G
A

A

T

350

A

T
A
A
G

G

T
G
G

T
360

C
C
C

G
G
C
T

C
T

G

370

G
G
A
C
A C

A

A

G
A

380

T
C

T

T
G

T
C

C
TG

390 A

A
G

T

G
G

C
CA

T

400
G

G
G

G
G

C

C
C

G
G410

C
T

T
G
GAG

      Probability >= 99%
99% > Probability >= 95%
95% > Probability >= 90%
90% > Probability >= 80%
80% > Probability >= 70%
70% > Probability >= 60%
60% > Probability >= 50%
50% > Probability

ENERGY = -167.3  150bp-HA-20link



C

T

A

G
G
G
T
T
C

10 T
G
G
C

G

G

G
G
A

G

20 A

G
AG

A

G

G
T
G
G

30

C
T
C

C

A

G
GA

A

A
40

T
G
G
G

G
G

T
G

T

G
T
C

A

CCAGATA

60

A
GG

A
ATG

T

GC

70

T
T

A

A
AA

G

G

A
G

80

G T
G
G
G

G G

T C A

90

G
G C C

C

A A
T A T

100

C T G G

A

GACTA

110

GGA

GGG

AGGA

120

GGCCTAA
G

G
A

130

T
G

G G G C T T T C

140

T G

T C A

C C
A G T

150

C

G
G
T
T
T
G
T

C
T

160 G
G

T

C
A

A

C
C
A
C

170

C

G

C
G
G
T
C
T

C

A

180 G
T
G
G
T

G
T

A

C
G

190 G

T

A
C
A
A
A
C
C
G

200

A

A

T

T
C
G
G
T

C

T

210

A

G

A
T
C
G

T

A

C
G

220G
T
T
T
G
T

C
T
G
G

230

T

C

A

A
C
C
A
C

C

G

240

C
G
G
A
C
T

C

A

G
T

250G
G

T
G
T

A

C
G
G

T

260A
C
A
A
A
C
C

C T G

270

T C C C T

A

G
T

G
G

280

C C C C A
C

G

G
TG

290

GGGT

G

GA
GGG

300

GACAG

A

T

A

A

A

310

A

G

T
AC
C
C
A G

A

320

A

C
C

A

G
A
G
C
C
A

330

T A
T

T

A

A
T
C

G

G 340

T
C
C

T

G
G
G
A A

T

350

A
T

A

A
G

G
T

GG

T
C

C
C

G
G
C
T

C

T
G

370

G
G
A
C
A C

A

A

G
A

380

T
C

T

T
G

T
C

C
T

G
390

A

A
G

T

G

G
C
C
A

T

G

G
G
G
G
C
C
C

G

G 410

C

T

T

G

G

A
G

      Probability >= 99%
99% > Probability >= 95%
95% > Probability >= 90%
90% > Probability >= 80%
80% > Probability >= 70%
70% > Probability >= 60%
60% > Probability >= 50%
50% > Probability

ENERGY = -167.0  150bp-HA-20link



C

T

A

G

G
G T

T
C

10 T

G
G
C

G

G
G
GA

G20

A

G

A

G
A G
G
T

G

G

30 C
T

C

C
A
G
G
A

A

A

40

T
G
G

G

G

G
T
G
T
G

50 T
C

A

C
C
A
G
A

T

A

60
A

G

G

A
A
T
G
T

G
C

70
T
T

A

A

A

A
G
G

A

G

80

G
T
G
G
GG

G
T

C

A
90

G

G

C

CCA
AT

A

T C
T G G

A

GACTA

110

GGA

GGG

AGGA

120

GGCCTAA
G

G
A

130

T
G

G G G C T T T C

140

T G

T C A

C C
A G T

150

C

G
G
T
T
T
G
T

C
T

160 G
G

T

C
A

A

C
C
A
C

170

C

G

C
G
G
T
C
T

C

A

180 G
T
G
G
T

G
T

A

C
G

190 G

T

A
C
A
A
A
C
C
G

200

A

A

T

T
C
G
G
T

C

T

210

A

G

A
T
C
G

T

A

C
G

220G
T
T
T
G
T

C
T
G
G

230

T

C

A

A
C
C
A
C
C

G

240

C
G
G
A
C
T

C

A

G
T

250G
G

T
G
T

A

C
G
G

T

260A
C
A
A
A
C
C

C T G

270

T C C C T

A

G
T

G
G

280

C C C C A
C

G

G
TG

290

GGGT

G

GA
GGG

300

GACAG

A

T

A

A

A

310

A

G
T

AC
C
C
A

G

A

320

A
C
C

A

G
A
G
C

C

A
330

T
A
T
T

A
A

T

C

G

G

340
T

C

C
T
G
G
G
A A

T

350

A
T

A

A
G

G
T

GG

T

360

C
C

C
G

G

C
T
C
T
G
G

G
A
C
A
C
A
A

G

A
380T

C
T

T

G
T
C
C
T
G

390A

A
G
T

G

G
C
C A

T 400

G

G

G

G
GC

C
C

G

G

410C
T

T

G
G
A

G

      Probability >= 99%
99% > Probability >= 95%
95% > Probability >= 90%
90% > Probability >= 80%
80% > Probability >= 70%
70% > Probability >= 60%
60% > Probability >= 50%
50% > Probability

ENERGY = -166.9  150bp-HA-20link



C

T

A

G

G
G T

T
C

10 T

G
G
C

G

G
G
GA

G20

A

G

A

G
A G
G
T

G

G

30 C
T

C

C
A
G
G
A

A

A

40

T
G
G

G

G

G
T
G
T
G

50 T
C

A

C

C
A

G
A

T

A

60

A
G

G
A A

T

G
T
G

C
T

T

AA
A

A
G G

A
G80

G

TGGG
G

GT

C

A

90

G G
C C C A

A

T

A

T
100 C

T
G
G

A

GACTA

110

GGA

GGG

AGGA

120

GGCCTAA
G

G
A

130

T
G

G G G C T T T C

140

T G

T C A

C C
A G T

150

C

G
G
T
T
T
G
T

C
T

160 G
G

T

C
A

A

C
C
A
C

170

C

G

C
G
G
T
C
T

C

A

180 G
T
G
G
T

G
T

A

C
G

190 G

T

A
C
A
A
A
C
C
G

200

A

A

T

T
C
G
G
T

C

T

210

A

G

A
T
C
G

T

A

C
G

220G
T
T
T
G
T

C
T
G
G

230

T

C

A

A
C
C
A
C

C

G

240

C
G
G
A
C
T

C

A

G
T

250G
G

T
G
T

A

C
G
G

T

260A
C
A
A
A
C
C

C T G

270

T C C C T

A

G
T

G
G

280

C C C C A
C

G

G
TG

290

GGGT

G

GA
GGG

300

GACAGA
T
A
A
A

310

A
GTACC

C
A
G
A

320
A

C
C
A
G
A
G
C
C
A

330

T
A

T T A
A

T

C

G

G
340

T

C

C

T
G
G
G
A A

T

350

A
T

A

A
G

G
T

GG

T

360

C
C

C

G
G

C
T

C
T

G

370

G

G
A
C
A
C
A
A

G

A
380T

C
T

T

G
T
C
C
T
G

390A

A
G
T

G

G
C
C A

T 400

G

G

G

G
GC

C
C

G

G

410C
T

T

G
G
A

G

      Probability >= 99%
99% > Probability >= 95%
95% > Probability >= 90%
90% > Probability >= 80%
80% > Probability >= 70%
70% > Probability >= 60%
60% > Probability >= 50%
50% > Probability

ENERGY = -166.7  150bp-HA-20link



C

T

A

G

G
G

T
T

C

10

T
G

G

C
G

GGGAG

20

A
G

A
G

A

G
G

T
G

G

30

C
T

C
C

A

G
GA

A

A

40

T
G
G
G
G

G
T
G
T

G

50

T
C

A

CCAGATA

60

A
GG

A
ATG

T

GC

70

T
T

A

A
AA

G

G

A
G

80

G T
G
G
G

G G

T C A

90

G
G C C

C

A A
T A T

100

C T G G

A

GACTA

110

GGA

GGG

AGGA

120

GGCCTAA
G

G
A

130

T
G

G G G C T T T C

140

T G

T C A

C C
A G T

150

C

G
G
T
T
T
G
T

C
T

160 G
G

T

C
A

A

C
C
A
C

170

C

G

C
G
G
T
C
T

C

A

180 G
T
G
G
T

G
T

A

C
G

190 G

T

A
C
A
A
A
C
C
G

200

A

A

T

T
C
G
G
T

C

T

210

A

G

A
T
C
G

T

A

C
G

220G
T
T
T
G
T

C
T
G
G

230

T

C

A

A
C
C
A
C

C

G

240

C
G
G
A
C
T

C

A

G
T

250G
G

T
G
T

A

C
G
G

T

260A
C
A
A
A
C
C

C T G

270

T C C C T

A

G
T

G
G

280

C C C C A
C

G

G
TG

290

GGGT

G

GA
GGG

300

GACAG

A

T

A

A

A

310

A

G

T

A

C
C
C
A
G
A

320

A
C
C

A

G
A
G
C
C A T A T T A A T C

G
G

340

T

C

C
T
G
G
G
A A

T

350

A
T

A

A
G

G
T

GG

T

360

C
C

C
G

GC

T

C
T

G

370

G
G
A
C
A C

A

A

G
A

380

T
C

T

T
G

T
C

C
T

G

390

A
A

G
T

G
G
C
C
A

T

400

GG

G

G
G
C
C

C G
G

410

C
T

T
GGAG

      Probability >= 99%
99% > Probability >= 95%
95% > Probability >= 90%
90% > Probability >= 80%
80% > Probability >= 70%
70% > Probability >= 60%
60% > Probability >= 50%
50% > Probability

ENERGY = -166.6  150bp-HA-20link



C

T

A

G

G
G T

T
C

10 T

G
G
C

G

G
G
GA

G20

A

G

A

G
A G
G
T

G

G

30 C
T

C

C
A
G
G
A

A

A

40

T
G
G

G

G

G
T
G
T
G

50 T
C

A

C
C
A
G
A

T

A

60

A
G
G

A

A

T
G
T
G
C70
T
T

A

A

A

A

G

G

AG

80

GTG

G
GGGT

C
A

90

G G C C C

A
A

T A T

100

C T

G

G

A

GACTA

110

GGA

GGG

AGGA

120

GGCCTAA
G

G
A

130

T
G

G G G C T T T C

140

T G

T C A

C C
A G T

150

C

G
G
T
T
T
G
T

C
T

160 G
G

T

C
A

A

C
C
A
C

170

C

G

C
G
G
T
C
T

C

A

180 G
T
G
G
T

G
T

A

C
G

190 G

T

A
C
A
A
A
C
C
G

200

A

A

T

T
C
G
G
T

C

T

210

A

G

A
T
C
G

T

A

C
G

220G
T
T
T
G
T

C
T
G
G

230

T

C

A

A
C
C
A
C

C

G

240

C
G
G
A
C
T

C

A

G
T

250G
G

T
G
T

A

C
G
G

T

260A
C
A
A
A
C
C

C T G

270

T C C C T

A

G
T

G
G

280

C C C C A
C

G

G
TG

290

GGGT

G

GA
GGG

300

GACAG
A

T

A

A

A 310
A
G
T
A
C

C C A

G A

320

A

C C A G A

G C C
A

330

T
A

T

T

A
AT

C

GG

340

TC

CTGG
G

A
A

T

350

A
T

A

A

G

G
TGGTCC

C
G

G

C
T
C
T
G

370G

G
A
C
A
C
A
A

G

A
380T

C
T

T

G
T
C
C
T
G

390A

A
G
T

G

G
C
C A

T 400

G

G

G

G
GC

C
C

G

G

410C
T

T

G
G
A

G

      Probability >= 99%
99% > Probability >= 95%
95% > Probability >= 90%
90% > Probability >= 80%
80% > Probability >= 70%
70% > Probability >= 60%
60% > Probability >= 50%
50% > Probability

ENERGY = -166.5  150bp-HA-20link



C

T

A

G
G
G
T
T
C

10 T
G
G
C

G

G
G
G
A

G

20 A

G
AG

A

G

G
T
G
G

30

C
T
C

C

A

G
GA

A

A
40

T
G
G
G

G
G

T
G

T

G
T
C

A

CCAGATA

60

A
GG

A
ATG

T

GC

70

T
T

A

A
AA

G

G

A
G

80

G T
G
G
G

G G

T C A

90

G
G C C

C

A A
T A T

100

C T G G

A

GACTA

110

GGA

GGG

AGGA

120

GGCCTAA
G

G
A

130

T
G

G G G C T T T C

140

T G

T C A

C C
A G T

150

C

G
G
T
T
T
G
T

C
T

160 G
G

T

C
A

A

C
C
A
C

170

C

G

C
G
G
T
C
T

C

A

180 G
T
G
G
T

G
T

A

C
G

190 G

T

A
C
A
A
A
C
C
G

200

A

A

T

T
C
G
G
T

C

T

210

A

G

A
T
C
G

T

A

C
G

220G
T
T
T
G
T

C
T
G
G

230

T

C

A

A
C
C
A
C

C

G

240

C
G
G
A
C
T

C

A

G
T

250G
G

T
G
T

A

C
G
G

T

260A
C
A
A
A
C
C

C T G

270

T C C C T

A

G
T

G
G

280

C C C C A
C

G

G
TG

290

GGGT

G

GA
GGG

300

GACAG

A

T

A

A

A

310

A

G

T
AC
C
C
A G

A

320

A

C
C

A

G
A
G
C
C
A

330

T A
T

T

A

A
T
C

G

G 340

T
C
C
T

G
G
G
A A

T

350

A
T

A

A

G

G
T
G

G
T

360

C
C
C
G

G

C
TC

T
G

370

G
G

A
C

A

C
AA

GA

380

T

C

T

T

G
T

C
C

T
G

390

A
A

G
TGG

C
C
A

T

400G

G
G
G
G
C
C
C

G

G 410

C

T

T

G

G

A
G

      Probability >= 99%
99% > Probability >= 95%
95% > Probability >= 90%
90% > Probability >= 80%
80% > Probability >= 70%
70% > Probability >= 60%
60% > Probability >= 50%
50% > Probability

ENERGY = -166.2  150bp-HA-20link


