
AUUU
G

U
A

C
C

10

A
G

U

U

G

G

U

A

C

C20

U

A

C

A

C

U

A

U

C

C

30

UUC
C

A

A

C
C

CU

40

C
C

C

A

G

A
AGGC

50

UA

UGAA
U

UUU

60

UGGA
A

G

A
AUU

70

A

G

A

C
GUAGC

A

80

GU
A

CUUGCAA

90

AC

CAGU
C

A
A

A
100

U
GUU

A

A
G

AAA

110

U
UAA

C
CUU

G
A

120

U

U

A

A
U A

A A G U

130

U G
C

U U U
G

A
A

A
140

G
A A C

U

G
A

U

U
G

150

C U G
A

A
C
U U G C

160

G G G A C U
U

G

A

A

170

G
A A A C

A

G

C

G

C

180

G U U A U
U

A

C
A

A

190

U G
C

U

A

G
U C C A

200

G A A
C

U U C A
A

A

210

C

U
G C C U

A

U

G

C

220

U
A A A

G
C

A

U

U

A

230

G A A G

A

U

G

C

C A

240

A U G C
A G U

A

U
A

250

U
G
C
C
A

A

C
A

A

A
260

C

A

C

A

A
U C A

G
G

270

U

A

C
A
A
G
U

A

G

A

280

U U
C

A

G
CA

C
U
U

290

G

C

C

AA
U
C
U

U
G

300

U
G
G
C
A

G

C

G A G

310

A
G A G C A G C U

A

320

A A
C

G
G U C A

G G

330

C

U

A

C C
G A

U

A
A

340

GG

A

A

A

A

A

C

U

A

350A

U U G C U
G A

A G

360

U
A

U
C A A

CAC
C

G

ACU

380

CA
GGCAA

ACU

390

UUAUUUAUUA

400

CAAUGCUGAA

410

AAUACCAAAC

420

AAAUUGCC
UA

430

UGAU

A
C

AGCU

440

GUUC
G

UUC

A
G

450

CA
C

A
ACU

UGU

460

AUUG

A

A

C

C

A

A

470

G

A

G

A

A
U
G
U
A

A

480

C
AC

A

G

G
C
AGUUG

ENERGY = -13.4  sspa



AUUU
G

U
A

C
C

10

A
G

U

U

G

G

U

A

C

C20

U

A

C

A

C

U

A

U

C

C

30

UUC
C

A

A

C
C

CU

40

C
C

C

A

G

A
AGGC

50

UA

UGAA
U

UUU

60

UGGA
A

G

A
AUU

70

A

G

A

C
GUAGC

A

80

GU
A

CUUGCAA

90

AC

CAGU
C

A
A

A
100

U
GUU

A

A
G

AAA

110

U
UAA

C
CUU

G
A

120

U

U

A

A
U A

A A G U

130

U G
C

U U U
G

A
A

A
140

G
A A C

U

G
A

U

U
G

150

C U G
A

A
C
U U G C

160

G G G A C U
U

G

A

A

170

G
A A A C

A

G

C

G

C

180

G U U A U
U

A

C
A

A

190

U G
C

U

A

G
U C C A

200

G A A
C

U U C A
A

A

210

C

U
G C C U

A

U

G

C

220

U
A A A

G
C

A

U

U

A

230

G A A G

A

U

G

C

C A

240

A U G C
A G U

A

U
A

250

U
G
C
C
A

A

C
A

A

A
260

C

A

C

A

A
U C A

G
G

270

U

A

C
A
A
G
U

A

G

A

280

U U
C

A

G
CA

C
U
U

290

G

C

C

AA
U
C
U

U
G

300

U
G
G
C
A

G

C

G A G

310

A
G A G C A G C U

A

320

A A
C

G
G U C A

G G

330

C

U

A

C C
G A

U

A
A

340

GG

A

A

A

A

A

C

U

A

350A

U U G C U
G A

A G

360

U
A

U
C A A

CAC
C

G

ACU

380

CA
GGCAA

ACU

390

UUAUUUAUUA

400

CAAUGCUGAA

410

AAUACCAAAC

420

AAAUUGCC
UA

430

UGAU

A
C

AGCU

440

GUUC
G

UUC

A
G

450

CA
C

A
ACU

UGU

460

AUUG

A

A

C

C

A

A

470

G

A

G

A

A
U
G
U
A

A

480

C
AC

A

G

G
C
AGUUG

ENERGY = -13.4  sspa



AUUU
G

U
A

C
C

10

A
G

U

U

G

G

U

A

C

C20

U

A

C

A

C

U

A

U

C

C

30

UUC
C

A

A

C
C

CU

40

C
C

C

A

G

A
AGGC

50

UA

UGAA
U

UUU

60

UGGA
A

G

A
AUU

70

A

G

A

C
GUAGC

A

80

GU
A

CUUGCAA

90

AC

CAGU
C

A
A

A
100

U
GUU

A

A
G

AAA

110

U
UAA

C
CUU

G
A

120

U

U

A

A
U A

A A G U

130

U G
C

U U U
G

A
A

A
140

G
A A C

U

G
A

U

U
G

150

C U G
A

A
C
U U G C

160

G G G A C U
U

G

A

A

170

G
A A A C

A

G

C

G

C

180

G U U A U
U

A

C
A

A

190

U G
C

U

A

G
U C C A

200

G A A
C

U U C A
A

A

210

C

U
G C C U

A

U

G

C

220

U
A A A

G
C

A

U

U

A

230

G A A G

A

U

G

C

C A

240

A U G C
A G U

A

U
A

250

U
G
C
C
A

A

C
A

A

A
260

C

A

C

A

A
U C A

G
G

270

U

A

C
A
A
G
U

A

G

A

280

U U
C

A

G
CA

C
U
U

290

G

C

C

AA
U
C
U

U
G

300

U
G
G
C
A

G

C

G A G

310

A
G A G C A G C U

A

320

A A
C

G
G U C A

G G

330

C

U

A

C C
G A

U

A
A

340

GG

A

A

A

A

A

C

U

A

350A

U U G C U
G A

A G

360

U
A

U
C A A

CAC
C

G

ACU

380

CA
GGCAA

ACU

390

UUAUUUAUUA

400

CAAUGCUGAA

410

AAUACCAAAC

420

AAAUUGCC
UA

430

UGAU

A
C

AGCU

440

GUUC
G

UUC

A
G

450

CA
C

A
ACU

UGU

460

AUUG

A

A

C

C

A

A

470

G

A

G

A

A
U
G
U
A

A

480

C
AC

A

G

G
C
AGUUG

ENERGY = -13.4  sspa



AUUU
G

U
A

C
C

10

A
G

U

U

G

G

U

A

C

C20

U

A

C

A

C

U

A

U

C

C

30

UUC
C

A

A

C
C

CU

40

C
C

C

A

G

A
AGGC

50

UA

UGAA
U

UUU

60

UGGA
A

G

A
AUU

70

A

G

A

C
GUAGC

A

80

GU
A

CUUGCAA

90

AC

CAGU
C

A
A

A
100

U
GUU

A

A
G

AAA

110

U
UAA

C
CUU

G
A

120

U

U

A

A
U A

A A G U

130

U G
C

U U U
G

A
A

A
140

G
A A C

U

G
A

U

U
G

150

C U G
A

A
C
U U G C

160

G G G A C U
U

G

A

A

170

G
A A A C

A

G

C

G

C

180

G U U A U
U

A

C
A

A

190

U G
C

U

A

G
U C C A

200

G A A
C

U U C A
A

A

210

C

U
G C C U

A

U

G

C

220

U
A A A

G
C

A

U

U

A

230

G A A G

A

U

G

C

C A

240

A U G C
A G U

A

U
A

250

U
G
C
C
A

A

C
A

A

A
260

C

A

C

A

A
U C A

G
G

270

U

A

C
A
A
G
U

A

G

A

280

U U
C

A

G
CA

C
U
U

290

G

C

C

AA
U
C
U

U
G

300

U
G
G
C
A

G

C

G A G

310

A
G A G C A G C U

A

320

A A
C

G
G U

C
A G G

330

C

U

A

C C
G A

U

A
A

340

GG

A

A

A

A

A

C

U

A

350A

U U G C U
G A

A G

360

U
A

U
C A A

CAC
C

G

ACU

380

CA
GGCAA

ACU

390

UUAUUUAUUA

400

CAAUGCUGAA

410

AAUACCAAAC

420

AAAUUGCCUA

430

U
G

AU
A

C
AGCU

440

GUUC
G

UUC

A
G

450

CA
C

A
ACU

UGU

460

AUUG

A

A

C

C

A

A

470

G

A

G

A

A
U
G
U
A

A

480

C
AC

A

G

G
C
AGUUG

ENERGY = -13.4  sspa



AUUU
G

U
A

C
C

10

A
G

U

U

G

G

U

A

C

C20

U

A

C

A

C

U

A

U

C

C

30

UUC
C

A

A

C
C

CU

40

C
C

C

A

G

A
AGGC

50

UA

UGAA
U

UUU

60

UGGA
A

G

A
AUU

70

A

G

A

C
GUAGC

A

80

GU
A

CUUGCAA

90

AC

CAGU
C

A
A

A
100

U
GUU

A

A
G

AAA

110

U
UAA

C
CUU

G
A

120

U

U

A

A
U A

A A G U

130

U G
C

U U U
G

A
A

A
140

G
A A C

U

G
A

U

U
G

150

C U G
A

A
C
U U G C

160

G G G A C U
U

G

A

A

170

G
A A A C

A

G

C

G

C

180

G U U A U
U

A

C
A

A

190

U G
C

U

A

G
U C C A

200

G A A
C

U U C A
A

A

210

C

U
G C C U

A

U

G

C

220

U
A A A

G
C

A

U

U

A

230

G A A G

A

U

G

C

C A

240

A U G C
A G U

A

U
A

250

U
G
C
C
A

A

C
A

A

A
260

C

A

C

A

A
U C A

G
G

270

U

A

C
A
A
G
U

A

G

A

280

U U
C

A

G
CA

C
U
U

290

G

C

C

AA
U
C
U

U
G

300

U
G
G
C
A

G

C

G A G

310

A
G A G C A G C U

A

320

A A
C

G
G U C A

G G

330

C

U

A

C C
G A

U

A
A

340

GG

A

A

A

A

A

C

U

A

350A

U U G C U
G A

A G

360

U
A

U
C A A

CAC
C

G

ACU

380

CA
GGCAA

ACU

390

UUAUUUAUUA

400

CAAUGCUGAA

410

AAUACCAAAC

420

AAAUUGCC
UA

430

UGAU

A
C

AGCU

440

GUUC
G

UUC

A
G

450

CA
C

A
ACU

UGU

460

AUUG

A

A

C

C

A

A

470

G

A

G

A

A
U
G
U
A

A

480

C
AC

A

G

G
C
AGUUG

ENERGY = -13.4  sspa



AUUU
G

U
A

C
C

10

A
G

U

U

G

G

U

A

C

C20

U

A

C

A

C

U

A

U

C

C

30

UUC
C

A

A

C
C

CU

40

C
C

C

A

G

A
AGGC

50

UA

UGAA
U

UUU

60

UGGA
A

G

A
AUU

70

A

G

A

C
GUAGC

A

80

GU
A

CUUGCAA

90

AC

CAGU
C

A
A

A
100

U
GUU

A

A
G

AAA

110

U
UAA

C
CUU

G
A

120

U

U

A

A
U A

A A G U

130

U G
C

U U U
G

A
A

A
140

G
A A C

U

G
A

U

U
G

150

C U G
A

A
C
U U G C

160

G G G A C U
U

G

A

A

170

G
A A A C

A

G

C

G

C

180

G U U A U
U

A

C
A

A

190

U G
C

U

A

G
U C C A

200

G A A
C

U U C A
A

A

210

C

U
G C C U

A

U

G

C

220

U
A A A

G
C

A

U

U

A

230

G A A G

A

U

G

C

C A

240

A U G C
A G U

A

U
A

250

U
G
C
C
A

A

C
A

A

A
260

C

A

C

A

A
U C A

G
G

270

U

A

C
A
A
G
U

A

G

A

280

U U
C

A

G
CA

C
U
U

290

G

C

C

AA
U
C
U

U
G

300

U
G
G
C
A

G

C

G A G

310

A
G A G C A G C U

A

320

A A
C

G
G U C A

G G

330

C

U

A

C C
G A

U

A
A

340

GG

A

A

A

A

A

C

U

A

350A

U U G C U
G A

A G

360

U
A

U
C A A

CAC
C

G

ACU

380

CA
GGCAA

ACU

390

UUAUUUAUUA

400

CAAUGCUGAA

410

AAUACCAAAC

420

AAAUUGCC
UA

430

UGAU

A
C

AGCU

440

GUUC
G

UUC

A
G

450

CA
C

A
ACU

UGU

460

AUUG

A

A

C

C

A

A

470

G

A

G

A

A
U
G
U
A

A

480

C
AC

A

G

G
C
AGUUG

ENERGY = -13.4  sspa



AUUU
G

U
A

C
C

10

A
G

U

U

G

G

U

A

C

C20

U

A

C

A

C

U

A

U

C

C

30

UUC
C

A

A

C
C

CU

40

C
C

C

A

G

A
AGGC

50

UA

UGAA
U

UUU

60

UGGA
A

G

A
AUU

70

A

G

A

C
GUAGC

A

80

GU
A

CUUGCAA

90

AC

CAGU
C

A
A

A
100

U
GUU

A

A
G

AAA

110

U
UAA

C
CUU

G
A

120

U

U

A

A
U A

A A G U

130

U G
C

U U U
G

A
A

A
140

G
A A C

U

G
A

U

U
G

150

C U G
A

A
C
U U G C

160

G G G A C U
U

G

A

A

170

G
A A A C

A

G

C

G

C

180

G U U A U
U

A

C
A

A

190

U G
C

U

A

G
U C C A

200

G A A
C

U U C A
A

A

210

C

U
G C C U

A

U

G

C

220

U
A A A

G
C

A

U

U

A

230

G A A G

A

U

G

C

C A

240

A U G C
A G U

A

U
A

250

U
G
C
C
A

A

C
A

A

A
260

C

A

C

A

A
U C A

G
G

270

U

A

C
A
A
G
U

A

G

A

280

U U
C

A

G
CA

C
U
U

290

G

C

C

AA
U
C
U

U
G

300

U
G
G
C
A

G

C

G A G

310

A
G A G C A G C U

A

320

A A
C

G
G U C A

G G

330

C

U

A

C C
G A

U

A
A

340

GG

A

A

A

A

A

C

U

A

350A

U U G C U
G A

A G

360

U
A

U
C A A

CAC
C

G

ACU

380

CA
GGCAA

ACU

390

UUAUUUAUUA

400

CAAUGCUGAA

410

AAUACCAAAC

420

AAAUUGCC
UA

430

UGAU

A
C

AGCU

440

GUUC
G

UUC

A
G

450

CA
C

A
ACU

UGU

460

AUUG

A

A

C

C

A

A

470

G

A

G

A

A
U
G
U
A

A

480

C
AC

A

G

G
C
AGUUG

ENERGY = -13.4  sspa



AUUU
G

U
A

C
C

10

A
G

U

U

G

G

U

A

C

C20

U

A

C

A

C

U

A

U

C

C

30

UUC
C

A

A

C
C

CU

40

C
C

C

A

G

A
AGGC

50

UA

UGAA
U

UUU

60

UGGA
A

G

A
AUU

70

A

G

A

C
GUAGC

A

80

GU
A

CUUGCAA

90

AC

CAGU
C

A
A

A
100

U
GUU

A

A
G

AAA

110

U
UAA

C
CUU

G
A

120

U

U

A

A
U A

A A G U

130

U G
C

U U U
G

A
A

A
140

G
A A C

U

G
A

U

U
G

150

C U G
A

A
C
U U G C

160

G G G A C U
U

G

A

A

170

G
A A A C

A

G

C

G

C

180

G U U A U
U

A

C
A

A

190

U G
C

U

A

G
U C C A

200

G A A
C

U U C A
A

A

210

C

U
G C C U

A

U

G

C

220

U
A A A

G
C

A

U

U

A

230

G A A G

A

U

G

C

C A

240

A U G C
A G U

A

U
A

250

U G
C
C
A

A

C
A

A

A
260

C

A

C

A

A
U C A

G
G

270

U

A

C
A
A
G
U

A

G

A

280

U U
C

A

G
CA

C
U
U

290

G

C

C

AA
U
C
U

U
G

300

U
G
G
C

A

G C G A G

310

A
G A G C A G C

U

A

320

A A
C

G
G U

C
A G G

330

C

U

A

C C
G A

U

A
A

340

GG

A

A

A

A

A

C

U

A

350A

U U G C U
G A

A G

360

U
A

U
C A A

CAC
C

G

ACU

380

CA
GGCAA

ACU

390

UUAUUUAUUA

400

CAAUGCUGAA

410

AAUACCAAAC

420

AAAUUGCCUA

430

U
G

A
UA

C

A
GCU

440

GUUC
G

UUC
A

G

450

C

AC

A

ACU

UGU

460

AUUG

A

A

C

C

A

A

470

G

A

G

A

A
U
G
U
A

A

480

C
AC

A

G

G
C
AGUUG

ENERGY = -13.3  sspa



AUUU
G

U
A

C
C

10

A
G

U

U

G

G

U

A

C

C20

U

A

C

A

C

U

A

U

C

C

30

UUC
C

A

A

C
C

CU

40

C
C

C

A

G

A
AGGC

50

UA

UGAA
U

UUU

60

UGGA
A

G

A
AUU

70

A

G

A

C
GUAGC

A

80

GU
A

CUUGCAA

90

AC

CAGU
C

A
A

A
100

U
GUU

A

A
G

AAA

110

U
UAA

C
CUU

G
A

120

U

U

A

A
U A

A A G U

130

U G
C

U U U
G

A
A

A
140

G
A A C

U

G
A

U

U
G

150

C U G
A

A
C
U U G C

160

G G G A C U
U

G

A

A

170

G
A A A C

A

G

C

G

C

180

G U U A U
U

A

C
A

A

190

U G
C

U

A

G
U C C A

200

G A A
C

U U C A
A

A

210

C

U
G C C U

A

U

G

C

220

U
A A A

G
C

A

U

U

A

230

G A A G

A

U

G

C

C A

240

A U G C
A G U

A

U
A

250

U
G
C
C
A

A

C
A

A

A
260

C

A

C

A

A
U C A

G
G

270

U

A

C
A
A
G
U

A

G

A

280

U U
C

A

G
CA

C
U
U

290

G

C

C

AA
U
C
U

U
G

300

U
G
G
C
A

G

C

G A G

310

A
G A G C A G C U

A

320

A A
C

G
G U

C
A G G

330

C

U

A

C C
G A

U

A
A

340

GG

A

A

A

A

A

C

U

A

350A

U U G C U
G A

A G

360

U
A

U
C A A

CAC
C

G

ACU

380

CA
GGCAA

ACU

390

UUAUUUAUUA

400

CAAUGCUGAA

410

AAUACCAAAC

420

AAAUUGCCUA

430

U
G

AU
A

C
AGCU

440

GUUC
G

UUC

A
G

450

CA
C

A
ACU

UGU

460

AUUG

A

A

C

C

A

A

470

G

A

G

A

A
U
G
U
A

A

480

C
AC

A

G

G
C
AGUUG

ENERGY = -13.3  sspa



AUUU
G

U
A

C
C

10

A
G

U

U

G

G

U

A

C

C20

U

A

C

A

C

U

A

U

C

C

30

UUC
C

A

A

C
C

CU

40

C
C

C

A

G

A
AGGC

50

UA

UGAA
U

UUU

60

UGGA
A

G

A
AUU

70

A

G

A

C
GUAGC

A

80

GU
A

CUUGCAA

90

AC

CAGU
C

A
A

A
100

U
GUU

A

A
G

AAA

110

U
UAA

C
CUU

G
A

120

U

U

A

A
U A

A A G U

130

U G
C

U U U
G

A
A

A
140

G
A A C

U

G
A

U

U
G

150

C U G
A

A
C
U U G C

160

G G G A C U
U

G

A

A

170

G
A A A C

A

G

C

G

C

180

G U U A U
U

A

C
A

A

190

U G
C

U

A

G
U C C A

200

G A A
C

U U C A
A

A

210

C

U
G C C U

A

U

G

C

220

U
A A A

G
C

A

U

U

A

230

G A A G

A

U

G

C

C A

240

A U G C
A G U

A

U
A

250

U
G
C
C

A

A
C
A
A

A260

C

A

C

A
A U C

A
G
G

270

U
A

C

A

A

G
U A G

A 280

U

U

C

A
G

CA
C
U
U

290

G
C

C

A

A

U
CU

U
G

300

U

G
G
C
A

G

C

G A G

310

A
G A G C A G C U

A

320

A A
C

G
G U C A

G G

330

C

U

A

C C
G A

U

A
A

340

GG

A

A

A

A

A

C

U

A

350A

U U G C U
G A

A G

360

U
A

U
C A A

CAC
C

G

ACU

380

CA
GGCAA

ACU

390

UUAUUUAUUA

400

CAAUGCUGAA

410

AAUACCAAAC

420

AAAUUGCC
UA

430

UGAU

A
C

AGCU

440

GUUC
G

UUC

A
G

450

CA
C

A
ACU

UGU

460

AUUG

A

A

C

C

A

A

470

G

A

G

A

A
U
G
U
A

A

480

C
AC

A

G

G
C
AGUUG

ENERGY = -13.2  sspa



AUUU
G

U
A

C
C

10

A
G

U

U

G

G

U

A

C

C20

U

A

C

A

C

U

A

U

C

C

30

UUC
C

A

A

C
C

CU

40

C
C

C

A

G

A
AGGC

50

UA

UGAA
U

UUU

60

UGGA
A

G

A
AUU

70

A

G

A

C
GUAGC

A

80

GU
A

CUUGCAA

90

AC

CAGU
C

A
A

A
100

U
GUU

A

A
G

AAA

110

U
UAA

C
CUU

G
A

120

U

U

A

A
U A

A A G U

130

U G
C

U U U
G

A
A

A
140

G
A A C

U

G
A

U

U
G

150

C U G
A

A
C
U U G C

160

G G G A C U
U

G

A

A

170

G
A A A C

A

G

C

G

C

180

G U U A U
U

A

C
A

A

190

U G
C

U

A

G
U C C A

200

G A A
C

U U C A
A

A

210

C

U
G C C U

A

U

G

C

220

U
A A A

G
C

A

U

U

A

230

G A A G

A

U

G

C

C A

240

A U G C
A G U

A

U
A

250

U G
C
C
A

A

C
A

A

A
260

C

A

C

A

A
U C A

G
G

270

U

A

C
A
A
G
U

A

G

A

280

U U
C

A

G
CA

C
U
U

290

G

C

C

AA
U
C
U

U
G

300

U
G
G
C

A

G C G A G

310

A
G A G C A G C U

A

320

A
A

C G
G

U

C
A G G

330

C

U

A

C C
G A

U

A
A

340

GG

A

A

A

A

A

C

U

A

350A

U U G C U
G A

A G

360

U
A

U
C A A

CAC
C

G

ACU

380

CA
GGCAA

ACU

390

UUAUUUAUUA

400

CAAUGCUGAA

410

AAUACCAAAC

420

AAAUUGCCU
A

430

U
GA

U

A

C

AGCU

440

GUUC
G

UUC
A

G

450

C

AC

A

ACU

UGU

460

AUUG

A

A

C

C

A

A

470

G

A

G

A

A
U
G
U
A

A

480

C
AC

A

G

G
C
AGUUG

ENERGY = -13.2  sspa



AUUU
G

U
A

C
C

10

A
G

U

U

G

G

U

A

C

C20

U

A

C

A

C

U

A

U

C

C

30

UUC
C

A

A

C
C

CU

40

C
C

C

A

G

A
AGGC

50

UA

UGAA
U

UUU

60

UGGA
A

G

A
AUU

70

A

G

A

C
GUAGC

A

80

GU
A

CUUGCAA

90

AC

CAGU
C

A
A

A
100

U
GUU

A

A
G

AAA

110

U
UAA

C
CUU

G
A

120

U

U

A

A
U A

A A G U

130

U G
C

U U U
G

A
A

A
140

G
A A C

U

G
A

U

U
G

150

C U G
A

A
C
U U G C

160

G G G A C U
U

G

A

A

170

G
A A A C

A

G

C

G

C

180

G U U A U
U

A

C
A

A

190

U G
C

U

A

G
U C C A

200

G A A
C

U U C A
A

A

210

C

U
G C C U

A

U

G

C

220

U
A A A

G
C

A

U

U

A

230

G A A G

A

U

G

C

C A

240

A U G C
A G U

A

U
A

250

U G
C
C
A

A

C
A

A

A
260

C

A

C

A

A
U C A

G
G

270

U

A

C
A
A
G
U

A

G

A

280

U U
C

A

G
CA

C
U
U

290

G

C

C

AA
U
C
U

U
G

300

U
G
G
C

A

G C G A G

310

A
G A G C A G C U

A

320

A
A

C G
G

U

C
A G G

330

C

U

A

C C
G A

U

A
A

340

GG

A

A

A

A

A

C

U

A

350A

U U G C U
G A

A G

360

U
A

U
C A A

CAC
C

G

ACU

380

CA
GGCAA

ACU

390

UUAUUUAUUA

400

CAAUGCUGAA

410

AAUACCAAAC

420

AAAUUGCCU
A

430

U
GA

U

A

C

AGCU

440

GUUC
G

UUC
A

G

450

C

AC

A

ACU

UGU

460

AUUG

A

A

C

C

A

A

470

G

A

G

A

A
U
G
U
A

A

480

C
AC

A

G

G
C
AGUUG

ENERGY = -13.2  sspa



AUUU
G

U
A

C
C

10

A
G

U

U

G

G

U

A

C

C20

U

A

C

A

C

U

A

U

C

C

30

UUC
C

A

A

C
C

CU

40

C
C

C

A

G

A
AGGC

50

UA

UGAA
U

UUU

60

UGGA
A

G

A
AUU

70

A

G

A

C
GUAGC

A

80

GU
A

CUUGCAA

90

AC

CAGU
C

A
A

A
100

U
GUU

A

A
G

AAA

110

U
UAA

C
CUU

G
A

120

U

U

A

A
U A

A A G U

130

U G
C

U U U
G

A
A

A
140

G
A A C

U

G
A

U

U
G

150

C U G
A

A
C
U U G C

160

G G G A C U
U

G

A

A

170

G
A A A C

A

G

C

G

C

180

G U U A U
U

A

C
A

A

190

U G
C

U

A

G
U C C A

200

G A A
C

U U C A
A

A

210

C

U
G C C U

A

U

G

C

220

U
A A A

G
C

A

U

U

A

230

G A A G

A

U

G

C

C A

240

A U G C
A G U

A

U
A

250

U
G
C
C
A

A

C
A

A

A
260

C

A

C

A

A
U C A

G
G

270

U

A

C
A
A
G
U

A

G

A

280

U U
C

A

G
CA

C
U
U

290

G

C

C

AA
U
C
U

U
G

300

U
G
G
C
A

G

C

G A G

310

A
G A G C A G C U

A

320

A A
C

G
G U C A

G G

330

C

U

A

C C
G A

U

A
A

340

GG

A

A

A

A

A

C

U

A

350A

U U G C U
G A

A G

360

U
A

U
C A A

CAC
C

G

ACU

380

CA
GGCAA

ACU

390

UUAUUUAUUA

400

CAAUGCUGAA

410

AAUACCAAAC

420

AAAUUGCC
UA

430

UGAU

A
C

AGCU

440

GUUC
G

UUC

A
G

450

CA
C

A
ACU

UGU

460

AUUG

A

A

C

C

A

A

470

G

A

G

A

A
U
G
U
A

A

480

C
AC

A

G

G
C
AGUUG

ENERGY = -12.8  sspa



AUUU
G

U
A

C
C

10

A
G

U

U

G

G

U

A

C

C20

U

A

C

A

C

U

A

U

C

C

30

UUC
C

A

A

C
C

CU

40

C
C

C

A

G

A
AGGC

50

UA

UGAA
U

UUU

60

UGGA
A

G

A
AUU

70

A

G

A

C
GUAGC

A

80

GU
A

CUUGCAA

90

AC

CAGU
C

A
A

A
100

U
GUU

A

A
G

AAA

110

U
UAA

C
CUU

G
A

120

U

U

A

A
U A

A A G U

130

U G
C

U U U
G

A
A

A
140

G
A A C

U

G
A

U

U
G

150

C U G
A

A
C
U U G C

160

G G G A C U
U

G

A

A

170

G
A A A C

A

G

C

G

C

180

G U U A U
U

A

C
A

A

190

U G
C

U

A

G
U C C A

200

G A A
C

U U C A
A

A

210

C

U
G C C U

A

U

G

C

220

U
A A A

G
C

A

U

U

A

230

G A A G

A

U

G

C

C A

240

A U G C
A G U

A

U
A

250

U
G
C
C
A

A

C
A
A

A260

C

A

C

A
A U C

A
G
G

270

U
A

C

A
A G

U

A

G
A

280

U
U

C

A
G
C

A
C
U
U

290

G
C

C

A

A

U
CU

U
G

300

U
G
G
C
A

G

C

G A G

310

A
G A G C A G C U

A

320

A A
C

G
G U C A

G G

330

C

U

A

C C
G A

U

A
A

340

GG

A

A

A

A

A

C

U

A

350A

U U G C U
G A

A G

360

U
A

U
C A A

CAC
C

G

ACU

380

CA
GGCAA

ACU

390

UUAUUUAUUA

400

CAAUGCUGAA

410

AAUACCAAAC

420

AAAUUGCC
UA

430

UGAU

A
C

AGCU

440

GUUC
G

UUC

A
G

450

CA
C

A
ACU

UGU

460

AUUG

A

A

C

C

A

A

470

G

A

G

A

A
U
G
U
A

A

480

C
AC

A

G

G
C
AGUUG

ENERGY = -12.7  sspa



AUUU
G

U
A

C
C

10

A
G

U

U

G

G

U

A

C

C20

U

A

C

A

C

U

A

U

C

C

30

UUC
C

A

A

C
C

CU

40

C
C

C

A

G

A
AGGC

50

UA

UGAA
U

UUU

60

UGGA
A

G

A
AUU

70

A

G

A

C
GUAGC

A

80

GU
A

CUUGCAA

90

AC

CAGU
C

A
A

A
100

U
GUU

A

A
G

AAA

110

U
UAA

C
CUU

G
A

120

U

U

A

A
U A

A A G U

130

U G
C

U U U
G

A
A

A
140

G
A A C

U

G
A

U

U
G

150

C U G
A

A
C
U U G C

160

G G G A C U
U

G

A

A

170

G
A A A C

A

G

C

G

C

180

G U U A U
U

A

C
A

A

190

U G
C

U

A

G
U C C A

200

G A A
C

U U C A
A

A

210

C

U
G C C U

A

U

G

C

220

U
A A A

G
C

A

U

U

A

230

G A A G

A

U

G

C

C A

240

A U G C
A G U

A

U
A

250

U
G
C
C
A

A

C
A

A

A
260

C

A

C

A

A
U C A

G
G

270

U

A

C
A
A
G
U

A

G

A

280

U U
C

A

G
CA

C
U
U

290

G

C

C

AA
U
C
U

U
G

300

U
G
G
C
A

G

C

G A G

310

A
G A G C A G C U

A

320

A A
C

G
G U

C
A G G

330

C

U

A

C C
G A

U

A
A

340

GG

A

A

A

A

A

C

U

A

350A

U U G C U
G A

A G

360

U
A

U
C A A

CAC
C

G

ACU

380

CA
GGCAA

ACU

390

UUAUUUAUUA

400

CAAUGCUGAA

410

AAUACCAAAC

420

AAAUUGCCUA

430

U
G

AU
A

C
AGCU

440

GUUC
G

UUC

A
G

450

CA
C

A
ACU

UGU

460

AUUG

A

A

C

C

A

A

470

G

A

G

A

A
U
G
U
A

A

480

C
AC

A

G

G
C
AGUUG

ENERGY = -12.7  sspa



AUUU
G

U
A

C
C

10

A
G

U

U

G

G

U

A

C

C20

U

A

C

A

C

U

A

U

C

C

30

UUC
C

A

A

C
C

CU

40

C
C

C

A

G

A
AGGC

50

UA

UGAA
U

UUU

60

UGGA
A

G

A
AUU

70

A

G

A

C
GUAGC

A

80

GU
A

CUUGCAA

90

AC

CAGU
C

A
A

A
100

U
GUU

A

A
G

AAA

110

U
UAA

C
CUU

G
A

120

U

U

A

A
U A

A A G U

130

U G
C

U U U
G

A
A

A
140

G
A A C

U

G
A

U

U
G

150

C U G
A

A
C
U U G C

160

G G G A C U
U

G

A

A

170

G
A A A C

A

G

C

G

C

180

G U U A U
U

A

C
A

A

190

U G
C

U

A

G
U C C A

200

G A A
C

U U C A
A

A

210

C

U
G C C U

A

U

G

C

220

U
A A A

G
C

A

U

U

A

230

G A A G

A

U

G

C

C A

240

A U G C
A G U

A

U
A

250

U
G
C
C
A

A

C
A

A

A
260

C

A

C

A

A
U C A

G
G

270

U

A

C
A
A
G
U

A

G

A

280

U U
C

A

G
CA

C
U
U

290

G

C

C

AA
U
C
U

U
G

300

U
G
G
C
A

G

C

G A G

310

A
G A G C A G C U

A

320

A A
C

G
G U C A

G G

330

C

U

A

C C
G A

U

A
A

340

GG

A

A

A

A

A

C

U

A

350A

U U G C U
G A

A G

360

U
A

U
C A A

CAC
C

G

ACU

380

CA
GGCAA

ACU

390

UUAUUUAUUA

400

CAAUGCUGAA

410

AAUACCAAAC

420

AAAUUGCC
UA

430

UGAU

A
C

AGCU

440

GUUC
G

UUC

A
G

450

CA
C

A
ACU

UGU

460

AUUG

A

A

C

C

A

A

470

G

A

G

A

A
U
G
U
A

A

480

C
AC

A

G

G
C
AGUUG

ENERGY = -12.7  sspa



AUUU
G

U
A

C
C

10

A
G

U

U

G

G

U

A

C

C20

U

A

C

A

C

U

A

U

C

C

30

UUC
C

A

A

C
C

CU

40

C
C

C

A

G

A
AGGC

50

UA

UGAA
U

UUU

60

UGGA
A

G

A
AUU

70

A

G

A

C
GUAGC

A

80

GU
A

CUUGCAA

90

AC

CAGU
C

A
A

A
100

U
GUU

A

A
G

AAA

110

U
UAA

C
CUU

G
A

120

U

U

A

A
U A

A A G U

130

U G
C

U U U
G

A
A

A
140

G
A A C

U

G
A

U

U
G

150

C U G
A

A
C
U U G C

160

G G G A C U
U

G

A

A

170

G
A A A C

A

G

C

G

C

180

G U U A U
U

A

C
A

A

190

U G
C

U

A

G
U C C A

200

G A A
C

U U C A
A

A

210

C

U
G C C U

A

U

G

C

220

U
A A A

G
C

A

U

U

A

230

G A A G

A

U

G

C

C A

240

A U G C
A G U

A

U
A

250

U
G
C
C
A

A

C
A

A

A
260

C

A

C

A

A
U C A

G
G

270

U

A

C
A
A
G
U

A

G

A

280

U U
C

A

G
CA

C
U
U

290

G

C

C

AA
U
C
U

U
G

300

U
G
G
C
A

G

C

G A G

310

A
G A G C A G C U

A

320

A A
C

G
G U C A

G G

330

C

U

A

C C
G A

U

A
A

340

GG

A

A

A

A

A

C

U

A

350A

U U G C U
G A

A G

360

U
A

U
C A A

CAC
C

G

ACU

380

CA
GGCAA

ACU

390

UUAUUUAUUA

400

CAAUGCUGAA

410

AAUACCAAAC

420

AAAUUGCC
UA

430

UGAU

A
C

AGCU

440

GUUC
G

UUC

A
G

450

CA
C

A
ACU

UGU

460

AUUG

A

A

C

C

A

A

470

G

A

G

A

A
U
G
U
A

A

480

C
AC

A

G

G
C
AGUUG

ENERGY = -12.6  sspa



AUUU
G

U
A

C
C

10

A
G

U

U

G

G

U

A

C

C20

U

A

C

A

C

U

A

U

C

C

30

UUC
C

A

A

C
C

CU

40

C
C

C

A

G

A
AGGC

50

UA

UGAA
U

UUU

60

UGGA
A

G

A
AUU

70

A

G

A

C
GUAGC

A

80

GU
A

CUUGCAA

90

AC

CAGU
C

A
A

A
100

U
GUU

A

A
G

AAA

110

U
UAA

C
CUU

G
A

120

U

U

A

A
U A

A A G U

130

U G
C

U U U
G

A
A

A
140

G
A A C

U

G
A

U

U
G

150

C U G
A

A
C
U U G C

160

G G G A C U
U

G

A

A

170

G
A A A C

A

G

C

G

C

180

G U U A U
U

A

C
A

A

190

U G
C

U

A

G
U C C A

200

G A A
C

U U C A
A

A

210

C

U
G C C U

A

U

G

C

220

U
A A A

G
C

A

U

U

A

230

G A A G

A

U

G

C

C A

240

A U G C A
G U

A

U
A

250

U
G
C
C
A

A

C
A

A

A
260

C

A

C

A

A
U C A

G
G

270

U

A

C
A
A
G
U

A

G

A

280

U U
C

A

G
CA

C
U
U

290

G

C

C

AA
U
C
U

U
G

300

U
G
G
C
A

G

C

G A G

310

A
G A G C A G C U

A

320

A A
C

G
G U C A

G G

330

C

U

A

C C
G A

U

A
A

340

GG

A

A

A

A

A

C

U

A

350A

U U G C U
G A

A G

360

U
A

U
C A A

CAC
C

G

ACU

380

CA
GGCAA

ACU

390

UUAUUUAUUA

400

CAAUGCUGAA

410

AAUACCAAAC

420

AAAUUGCC
UA

430

UGAU

A
C

AGCU

440

GUUC
G

UUC

A
G

450

CA
C

A
AC

UUGU

460

AUUG

A

A

C

C

A

A

470

G

A

G

A

A
U
G
U
A

A

480

C
AC

A

G

G
C
AGUUG

ENERGY = -12.6  sspa



AUUU
G

U
A

C
C

10

A
G

U

U

G

G

U

A

C

C20

U

A

C

A

C

U

A

U

C

C

30

UUC
C

A

A

C
C

CU

40

C
C

C

A

G

A
AGGC

50

UA

UGAA
U

UUU

60

UGGA
A

G

A
AUU

70

A

G

A

C
GUAGC

A

80

GU
A

CUUGCAA

90

AC

CAGU
C

A
A

A
100

U
GUU

A

A
G

AAA

110

U
UAA

C
CUU

G
A

120

U

U

A

A
U A

A A G U

130

U G
C

U U U
G

A
A

A
140

G
A A C

U

G
A

U

U
G

150

C U G
A

A
C
U U G C

160

G G G A C U
U

G

A

A

170

G
A A A C

A

G

C

G

C

180

G U U A U
U

A

C
A

A

190

U G
C

U

A

G
U C C A

200

G A A
C

U U C A
A

A

210

C

U
G C C U

A

U

G

C

220

U
A A A

G
C

A

U

U

A

230

G A A G

A

U

G

C

C A

240

A U G C
A G U

A

U
A

250

U
G
C
C
A

A

C
A

A

A
260

C

A

C

A

A
U C A

G
G

270

U

A

C
A
A
G
U

A

G

A

280

U U
C

A

G
CA

C
U
U

290

G

C

C

AA
U
C
U

U
G

300

U
G
G
C
A

G

C

G A G

310

A
G A G C A G C U

A

320

A A
C

G
G U C A

G G

330

C

U

A

C C
G A

U

A
A

340

GG

A

A

A

A

A

C

U

A

350A

U U G C U
G A

A G

360

U
A

U
C A A

CAC
C

G

ACU

380

CA
GGCAA

ACU

390

UUAUUUAUUA

400

CAAUGCUGAA

410

AAUACCAAAC

420

AAAUUGCC
UA

430

UGAU

A
C

AGCU

440

GUUC
G

UUC

A
G

450

CA
C

A
ACU

UGU

460

AUUG

A

A

C

C

A

A

470

G

A

G

A

A
U
G
U
A

A

480

C
AC

A

G

G
C
AGUUG

ENERGY = -12.6  sspa



AUUUGU
A

C
C

10

A
G

U
U

G
G

U
A

C

C

20

U

A

C

A

C

U

A

U

C

C30

U

U

C

C

A

A

C

C

C

U

40 C

C

CA
GA

AGGC

50

UA

UGAA
U

UUU

60

UGGA
A

G

A
AUU

70

A

G

A

C
GUAGC

A

80

GU
A

CUUGCAA

90

AC

CAGU
C

A
A

A
100

U
GUU

A

A
G

AAA

110

U
UAA

C
CUU

G
A

120

U

U

A

A
U A

A A G U

130

U G
C

U U U
G

A
A

A
140

G
A A C

U

G
A

U

U
G

150

C U G
A

A
C
U U G C

160

G G G A C U
U

G

A

A

170

G
A A A C

A

G

C

G

C

180

G U U A U
U

A

C
A

A

190

U G
C

U

A

G
U C C A

200

G A A
C

U U C A
A

A

210

C

U
G C C U

A

U G

C

220

U

A

A

A

G

C

A

U
U A

230

G

A

A

G

A

U

G

C

C A

240

A U G C
A G U

A

U
A

250

U
G
C
C
A

A

C
A

A

A
260

C

A

C

A

A
U C A

G
G

270

U

A

C
A
A
G
U

A

G

A

280

U U
C

A

G
CA

C
U
U

290

G

C

C

AA
U
C
U

U
G

300

U
G
G
C
A

G

C

G A G

310

A
G A G C A G C U

A

320

A A
C

G
G U C A

G G

330

C

U

A

C C
G A

U

A
A

340

GG

A

A

A

A

A

C

U

A

350A

U U G C U
G A

A G

360

U
A

U
C A

AC
C

G

ACU

380

CA
GGCAA

ACU

390

UUAUUUAUUA

400

CAAUGCUGAA

410

AAUACCAAAC

420

AAAUUGCC
UA

430

UGAU

A
C

AGCU

440

GUUC
G

UUC

A
G

450

CA
C

A
ACU

UGU

460

AUUG

A

A

C

C

A

A

470

G

A

G

A

A

U
G
U
A

A

480

C
AC

A

G

G
C
AGU

490

UG

ENERGY = -12.5  sspa


