
A

U
G
G
A
G
A
A

U

10A

CAAA
A

A
CA

A

20

AUGCCU

CG

AG

30

UUCUGG

A
A

UG

40

UC
U

UC
U

UCC
U

50

CUAGCUUUUC

60

A
GUG

U
CUU

A
U

70

G
C

U
GAGGA

A

A

80

U
GU

U

AC
UAGC

90

UGA
UGA

A

G
U

U

100

U

CA

A
A
A
A
C

A

A
110

A

C

U

C

A

AUGU
C

120

UAUUCU

G
G

GU

130

CC
UAAUC

A

G

C

140

U

AAAGCU
C

U

G

150

C
A

CU
C

A
AUUG

160

GUGUUGU

C
UA

170

A

U

G
G A

G C A G C

180

G C C A G U

A G U U

190

U U

A A G

CCUU
G

200

U
G

U

C A
A A G G

A

210 A

A

A

GAAGUCG

220

AUUU
U

G A A U C

230

G
U

A
U
G C U U C

C
U

A
A

G A U U
G G A

250

C

A
G

A G G A U G

U

260

A C G U C C A U C A

270

C U C G G C U A

U

U

280

U
A C

C
U C C U U

U

290
A

U
A

U
GC

C

A
A A

C
A
U
A

C

U
G

A
A

A
A

G
U

UC

U

U
C

A
G

320

G
GA

G

C

A
U C

A

C

330

C
U
U
G
A

A
A
C
U
U

340

U
U
C
A

A

U

G

A A G

350

C
U A C

A
G G A G A

360

G U U A G
U

G G A
U

370

G U
U
G A C A

C

C G

380

A
C C A

U
G A

U
G C

390

U
A

C C
C
A G G C A

400

U
G

U
A U

A
U U U G

410

C

U

G
G

A

C

G
U U

A 420
C

C

C
CC
G
G
A
G
U

430 A
U

U

C
U
G
G

C
G
A

440 A

A

G

A

U
G
C
A
G
C

450 G
A

A

A
G
G
A
C

A

C

460 G
A
C
U

U

A

A A
A

U

470

U
A
G
U
C

G
U
C
C

A

480C
G
C
U
G
U

U

G
C

U

490U
C
G

A

C
C
A

A

U
A

500U

G

A
A
C
U
C
U
G

C

510

U

G

U

C G G U G U
U

520

C U A U A C

C

C

C
A

530

U
C
U

G
G

G

A
A

G
A

540

U
G

A
G

U
U

A
A

G

C

550

A

G

A

A

A

G
C
A

G

A

560

U C
C
U
C

G A
A

A
G

570

G
G

G

U
G

C

C
G
A
U

580

U
U
C
C
U
A

A
A G

U

590

U
U

C

C A
A
U
U
G
C

600

U

A A
G
A
C

C
G A

A

C

CAG
U

C

CG
C

G

620

A
U
C

U

C
U

U
A

A
A

630

U

G
CU

G
G

G
A

A
A

640

U
U

G

A

C

G

G A U U

650

U U G U U C U
U

A

A

660

UAGGACAAGA

670

UU

A

G G
U G

U G G

680

G G U C A
A A

G

AG

690

UGAUCCCA
GU

700

CC

G G U U C U U

U

710

U
AGAACC

A

A

G

720

A

G
C
U
A A

G
A
U
U

730

G
C

C
G
G
G
A
A

G G 740

C

A
A
A
G

A

C
A

C
U

750

U
U

UU

A

U
U

C
C

C

760

GA
A

G
G

U
CC

U
A

770

G
U

G

U

U

C

C

U

A

G
U
A
C
C
A C

U

A

U
A

790

A

A

U
G

G
U

A
U

G

G

800

C
A
C
C

A

AC

G
G

U

810

G
C

GUAUAGAU

820

GCCG

G

U
U
C
U
C 830
C
A

A

A
G
G

G

U
C

U

840

U
G G

A

G

U
C
C
C

G

850

A
A

A

G
G
GU

U

U

A860

C
AU

A

U

G
AA

AG
U
U
U
U
A
U
U

A
A

A
880

G
A
U
G
A
A
A
U

A

U

890

U

A

C
C
U

GAUCA

900

UUGA

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

ENERGY = -266.1  MP wildtype



A

U
G
G
A
G
A
A

U

10A

CAAA
A

A
CA

A

20

AUGCCU

CG

AG

30

UUCUGG

A
A

UG

40

UC
U

UC
U

UCC
U

50

CUAGCUUUUC

60

A
GUG

U
CUU

A
U

70

G
C

U
GAGGA

A

A

80

U
GU

U

AC
UAGC

90

UGA
UGA

A

G

U

U

100

U
CA

A
A

A
ACA

A

110

A
CUC

A
A

UGUC

120

UA

UUCU

GGG

U

130

CCU
A

A

UC
A

GC

140

U
A

AAG

CU

C

U
G

150

C
ACU

C
A

AUUG

160

GUGUUGU

C
UA

170

A

U

G
G A

G C A G C

180

G C C A G U

A G U

U

190

U
U

A
A G

C C U U

G

200

U
G U

C

A A

A G G A

A

A

A

GAAGUCG

220

AUUU
U

G A A U C

230

G
U

A
U
G C U U C

C

240

U

A A G A

U U G G A

250

C A

G A G

G
A

U G U

260 A

C

G

U C
C

A

U C A

270

C U C G G C U A

U

U

280

U
A C

C
U C C U U

U

290
A

U
A

U
GC

C

A
A A

C
A
U
A

C

U
G

A
A

A
A

G
U

UC

U

U
C

A
G

320

G
GA

G

C

A
U C

A

C

330

C
U
U
G
A

A
A
C
U
U

340

U
U
C
A

A

U

G

A A G

350

C
U A C

A
G G A G A

360

G U U A G
U

G G A
U

370

G U
U
G A C A

C

C G

380

A
C C A

U
G A

U
G C

390

U
A

C C
C
A G G C A

400

U
G

U
A U

A
U U U G

410

C

U

G
G

A

C

G
U U

A 420
C

C

C
CC
G
G
A
G
U

430 A
U

U

C
U
G
G

C
G
A

440 A

A

G

A

U
G
C
A
G
C

450 G
A

A

A
G
G
A
C

A

C

460 G
A
C
U

U

A

A A
A

U

470

U
A
G
U
C

G
U
C
C

A

480C
G
C
U
G
U

U

G
C

U

490U
C
G

A

C
C
A

A

U
A

500U

G

A
A
C
U
C
U
G

C

510

U

G

U

C G G U G U
U

520

C U A U A C

C

C

C
A

530

U
C
U

G
G

G

A
A

G
A

540

U
G

A
G

U
U

A
A

G

C

550

A

G

A

A

A

G
C
A

G

A

560

U C
C
U
C

G A
A

A
G

570

G
G

G

U
G

C

C
G
A
U

580

U
U
C
C
U
A

A
A G

U

590

U
U

C

C A
A
U
U
G
C

600

U

A A
G
A
C

C
G A

CAG
U

C

CG
C

G

620

A
U
C

U

C
U

U
A

A
A

630

U

G
CU

G
G

G
A

A
A

640

U
U

G

A

C

G

G A U U

650

U U G U U C U
U

A

A

660

UAGGACAAGA

670

UU

A

G G
U G

U G G

680

G G U C A
A A

G

AG

690

UGAUCCCA
GU

700

CC

G G U U C U U

U

710

U
AGAACC

A

A

G

720

A

G
C
U
A A

G
A
U
U

730

G
C

C
G
G
G
A
A

G G 740

C

A
A
A
G

A

C
A

C
U

750

U
U

UU

A

U
U

C
C

C

760

GA
A

G
G

U
CC

U
A

770

G
U

G

U

U

C

C

U

A

G
U
A
C
C
A C

U

A

U
A

790

A

A

U
G

G
U

A
U

G

G

800

C
A
C
C

A

AC

G
G

U

810

G
C

GUAUAGAU

820

GCCG

G

U
U
C
U
C 830
C
A

A

A
G
G

G

U
C

U

840

U
G G

A

G

U
C
C
C

G

850

A
A

A

G
G
GU

U

U

A860

C
AU

A

U

G
AA

AG
U
U
U
U
A
U
U

A
A

A
880

G
A
U
G
A
A
A
U

A

U

890

U

A

C
C
U

GAUCA

900

UUGA

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

ENERGY = -266.0  MP wildtype



A

U
G
G
A
G
A
A

U

10A

CAAA
A

A
CA

A

20

AUGCCU

CG

AG

30

UUCUGG

A
A

UG

40

UC
U

UC
U

UCC
U

50

CUAGCUUUUC

60

A
GUG

U
CUU

A
U

70

G
C

U
GAGGA

A

A

80

U
GU

U

AC
UAGC

90

UGA
UGA

A

G
U

U

100

U

CA

A
A
A
A
C

A

A
110

A

C

U

C

A

AUGU

C

120

UAUUCU

G
G

GU

130

CC

UAAUC

A

G

C

140

U

AAAGCU
C

U

G

150

C
A

CU
C

A
AUUG

160

GUGUUGU

C
UA

170

A

U

G
G A

G C A G C

180

G C C A G U

A G U U

190

U U

A A G

CCUU
G

200

U
G

U

C A
A A G G

A

210 A

A

A

GAAGUCG

220

AUUU
U

G A A U C

230

G
U

A
U
G C U U C

C
U

A
A

G A U U
G G A

250

C

A
G

A G G A U G

U

260

A C G U C C A U C A

270

C U C G G C U A

U

U

280

U
A C

C
U C C U U

U

290
A

U
A

U
GC

C

A
A A

C
A
U
A

C

U
G

A
A

A
A

G
U

UC

U

U
C

A
G

320

G
GA

G

C

A
U C

A

C

330

C
U
U
G
A

A
A
C
U
U

340

U
U
C
A

A

U

G

A A G

350

C
U A C

A
G G A G A

360

G U U A G
U

G G A
U

370

G U
U
G A C A

C

C G

380

A
C C A

U
G A

U
G C

390

U
A

C C
C
A G G C A

400

U
G

U
A U

A
U U U G

410

C

U

G
G

A

C

G
U U

A 420
C

C

C
CC
G
G
A
G
U

430 A
U

U

C
U
G
G

C
G
A

440 A

A

G

A

U
G
C
A
G
C

450 G
A

A

A
G
G
A
C

A

C

460 G
A
C
U

U

A

A A
A

U

470

U
A
G
U
C

G
U
C
C

A

480C
G
C
U
G
U

U

G
C

U

490U
C
G

A

C
C
A

A

U
A

500U

G

A
A
C
U
C
U
G

C

510

U

G

U

C G G U G U
U

520

C U A U A C

C

C

C
A

530

U
C
U

G
G

G

A
A

G
A

540

U
G

A
G

U
U

A
A

G

C

550

A

G

A

A

A

G
C
A

G

A

560

U C
C
U
C

G A
A

A
G

570

G
G

G

U
G

C

C
G
A
U

580

U
U
C
C
U
A

A
A G

U

590

U
U

C

C A
A
U
U
G
C

600

U

A A
G
A
C

C
G A

A

C

CAG
U

C

CG
C

G

620

A
U
C

U

C
U

U
A

A
A

630

U

G
CU

G
G

G
A

A
A

640

U
U

G

A

C

G

G A U U

650

U U G U U C U
U

A

A

660

UAGGACAAGA

670

UU

A

G G
U G

U G G

680

G G U C A
A A

G

AG

690

UGAUCCCA
GU

700

CC

G G U U C U U

U

710

U
AGAACC

A

A

G

720

A

G
C
U
A A

G
A
U
U

730

G
C

C
G
G
G
A
A

G G 740

C

A
A
A
G

A

C
A

C
U

750

U
U

UU

A

U
U

C
C

C

760

GA
A

G
G

U
CC

U
A

770

G
U

G

U

U

C

C

U

A

G
U
A
C
C
A C

U

A

U
A

790

A

A

U
G

G
U

A
U

G

G

800

C
A
C
C

A

AC

G
G

U

810

G
C

GUAUAGAU

820

GCCG

G

U
U
C
U
C 830
C
A

A

A

G
G
G

U

C
U

840
U

GG

A
G

U

C
C
CG

A
A

A

G
G
G
U U

U

A

860

C
A
U
A
U G

A

A

A
G 870
U
U
U
U

A

UU
A

A
A880
G
A
U

G

A

A

A
U
A
U

890
U

A
C
C
U

G

A

U
C A

900

UUGA

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

ENERGY = -266.0  MP wildtype



A

U

G
G

AGAAU

10

ACAAAAACAA

20

AUGCCU

CG

AG

30

UUCUGG

A
A

UG

40

UC
U

UC
U

UCC
U

50

CUAGCUUUUC

60

A
GUG

U
CUU

A
U

70

G
C

U
GAGGA

A

A

80

U
GU

U

AC
UAGC

90

UGA
UGA

A

G
U

U

100

U

CA

A
A
A
A
C

A

A
110

A

C

U

C

A

AUGU

C

120

UAUUCU

G
G

GU

130

CC

UAAUC

A

G

C

140

U

AAAGCU
C

U

G

150

C
A

CU
C

A
AUUG

160

GUGUUGU

C
UA

170

A

U

G
G A

G C A G C

180

G C C A G U

A G U U

190

U U

A A G

CCUU
G

200

U
G

U

C A
A A G G

A

210 A

A

A

GAAGUCG

220

AUUU
U

G A A U C

230

G
U

A
U
G C U U C

C
U

A
A

G A U U
G G A

250

C

A
G

A G G A U G

U

260

A C G U C C A U C A

270

C U C G G C U A

U

U

280

U
A C

C
U C C U U

U

290
A

U
A

U
GC

C

A
A A

C
A
U
A

C

U
G

A
A

A
A

G
U

UC

U

U
C

A
G

320

G
GA

G

C

A
U C

A

C

330

C
U
U
G
A

A
A
C
U
U

340

U
U
C
A

A

U

G

A A G

350

C
U A C

A
G G A G A

360

G U U A G
U

G G A
U

370

G U
U
G A C A

C

C G

380

A
C C A

U
G A

U
G C

390

U
A

C C
C
A G G C A

400

U

G

U

A

U

A

U

U
U

G
C
U
G
G

A

C

G

U
U A

420

C

C

C
C
C
G
G

A
G U

430

A U U C U

G
G

C
G
A

440 A

A

G

A

U
G
C
A
G
C

450 G
A

A

A
G
G
A
C

A

C

460 G
A
C
U

U

A

A A
A

U

470

U
A
G
U
C

G
U
C
C

A

480C
G
C
U
G
U

U

G
C

U

490U
C
G

A

C
C

A

A U A

500

U G A A C U C

U

G C

510

U G U
C

G G U G
U U

520

C U A U A C C

C

C
A

530

U
C
U

G
G

G

A
A

G
A

540

U
G

A
G

U
U

A
A

G

C

550

A

G

A

A

A

G
C
A

G

A

560

U C
C
U
C

G A
A

A
G

570

G
G

G

U
G

C

C
G
A
U

580

U
U
C
C
U
A

A
A G

U

590

U
U

C

C A
A
U
U
G
C

600

U

A A
G
A
C

U
C

CG
C

G

620

A
U
C

U

C
U

U
A

A
A

630

U

G
CU

G
G

G
A

A
A

640

U
U

G

A

C

G

G A U U

650

U U G U U C U
U

A

A

660

UAGGACAAGA

670

UU

A

G G
U G

U G G

680

G G U C A
A A

G

AG

690

UGAUCCCA
GU

700

CC

G G U U C U U

U

710

U
AGAACC

A

A

G

720

A

G C U A
A

G
AU

U

730

GC

C
G
G
G
A
A

G G 740

C

A
A
A
G

A

C
A

C
U

750

U
U

UU

A

U
U

C
C

C

760

G

A

A

G
G
U

C

C
U
A

770

G U
G

U
U

C

C
U

A
G

780

U

A
C

C

A

C

U

A

U

A
790

A

A

U

GGUAUGG

800

CACC
A

ACGGU

810

G
C
G
U

A

U
A

G

A
U

G
C

C
G
G

U

U

C
U
C

830

C
A
A

A

G

G
G

U

C

U
840

U
G
G
A
G

U

C

C
C
G

850

AAAGGGUU
UA

860

CAUAU

G

A

A

A

G 870
U
U
U
U
A
U
U

A
A

A

G
A
U
G
A
A
A
UAUUAC

C
U

G

A

U

C

A

900

U

U
G

A

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

ENERGY = -265.9  MP wildtype



A

U

G
G

A

GAAU

10

ACAAAAACAA

20

AUGCCU

CG

AG

30

UUCUGG

A
A

UG

40

UC
U

UC
U

UCC
U

50

CUAGCUUUUC

60

A
GUG

U
CUU

A
U

70

G
C

U
GAGGA

A

A

80

U
GU

U

AC
UAGC

90

UGA
UGA

A

G
U

U

100

U

CA

A
A
A
A
C

A

A
110

A

C

U

C

A

AUGU

C

120

UAUUCU

G
G

GU

130

CC

UAAUC

A

G

C

140

U

AAAGCU
C

U

G

150

C
A

CU
C

A
AUUG

160

GUGUUGU

C
UA

170

A

U

G
G A

G C A G C

180

G C C A G U

A G U U

190

U U

A A G

CCUU
G

200

U
G

U

C A
A A G G

A

210 A

A

A

GAAGUCG

220

AUUU
U

G A A U C

230

G
U

A
U
G C U U C

C
U

A
A

G A U U
G G A

250

C

A
G

A G G A U G

U

260

A C G U C C A U C A

270

C U C G G C U A

U

U

280

U
A C

C
U C C U U

U

290
A

U
A

U
GC

C

A
A A

C
A
U
A

C

U
G

A
A

A
A

G
U

UC

U

U
C

A
G

320

G
GA

G

C

A
U C

A

C

330

C
U
U
G
A

A
A
C
U
U

340

U
U
C
A

A

U

G

A A G

350

C
U A C

A
G G A G A

360

G U U A G
U

G G A
U

370

G U
U
G A C A

C

C G

380

A
C C A

U
G A

U
G C

390

U
A

C C
C
A G G C A

400

U

G

U

A

U

A

U

U
U

G
C
U
G
G

A

C

G

U
U A

420

C

C

C
C
C
G
G

A
G U

430

A U U C

U

G
G

C
G
A

440 A

A

G

A

U
G
C
A
G
C

450 G
A

A

A
G
G
A
C

A

C

460 G
A
C
U

U

A

A A
A

U

470

U
A
G
U
C

G
U
C
C

A

480C
G
C
U
G
U

U

G
C

U

490U
C
G

A

C
C

A

A U A

500

U G A A C U C

U

G C

510

U G U
C

G G U G U

U

520

C

U

A

U
A
C
C
C
C

A

530

U
C

U
G
G
G
A

A

G
A

540

U
G

A

G U
U

A

A G
C

550
A

GA
A

A

GC
A

G

A

560

U
C

C
U

C
G

A

A

AG

570

G
G

G
U

G

C

C
G
A
U

580

U
U
C
C
U
A

A
A G

U

590

U
U

C

C A
A
U
U
G
C

600

U

A A
G
A
C

U
C

CG
C

G

620

A
U
C

U

C
U

U
A

A
A

630

U

G
CU

G
G

G
A

A
A

640

U
U

G

A

C

G

G A U U

650

U U G U U C U
U

A

A

660

UAGGACAAGA

670

UU

A

G G
U G

U G G

680

G G U C A
A A

G

AG

690

UGAUCCCA
GU

700

CC

G G U U C U U

U

710

U
AGAACC

A

A

G

720

A

G
C
U
A A

G
A
U
U

730

G
C

C
G
G
G
A
A

G G 740

C

A
A
A
G

A

C
A

C
U

750

U
U

UU

A

U
U

C
C

C

760

GA
A

G
G

U
CC

U
A

770

G
U

G

U

U

C

C

U

A

G

780

U
A
C
C
A C

U

A

U
A

790

A

A

U
G

G
U

A
U

G G

800

CACC
A

ACGGU

810

G
C
G
U

A

U
A

G

A
U

G
C

C
G
G

U

U

C
U
C

830

C
A
A

A

G

G
G

U

C

U
840

U
G
G
A
G

U

C

C
C
G

850

AAAGGGUU
UA

860

CAUAU

G

A

A

A

G 870
U
U
U
U
A
U
U

A
A

A

G
A
U
G
A
A
A
UAUUAC

C
U

G

A

U

C

A

900

U

U
G

A

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

ENERGY = -265.8  MP wildtype



A

U
G
G
A
G
A
A

U

10A

CAAA
A

A
CA

A

20

AUGCCU

CG

AG

30

UUCUGG

A
A

UG

40

UC
U

UC
U

UCC
U

50

CUAGCUUUUC

60

A
GUG

U
CUU

A
U

70

G
C

U
GAGGA

A

A

80

U
GU

U

AC
UAGC

90

UGA
UGA

A

G
U

U

100

U

CA

A
A
A
A
C

A

A
110

A

C

U

C

A

AUGU
C

120

UAUUCU

G
G

GU

130

CC
UAAUC

A

GC

140

U
A

AAG

CU

C

U
G

150

C
ACU

C
A

AUUG

160

GUGUUGU

C
UA

170

A

U

G
G A

G C A G C

180

G C C A G U

A G U

U

190

U
U

A
A G

C C U U

G

200

U
G U

C

A

A

AGGA

210

AA
AG

A

AG

U
CG

220

AUUU
U

G A A U C

230

G
U

A U

G
C U U C C

240

U

A

A

G A U U
G G A

250

C

A
G

A G G A U G

U

260

A C G U C C A U C A

270

C U C G G C U A

U

U

280

U
A C

C
U C C U U

U

290
A

U
A

U
GC

C

A
A A

C
A
U
A

C

U
G

A
A

A
A

G
U

UC

U

U
C

A
G

320

G
GA

G

C

A
U C

A

C

330

C
U
U
G
A

A
A
C
U
U

340

U
U
C
A

A

U

G

A A G

350

C
U A C

A
G G A G A

360

G U U A G
U

G G A
U

370

G U
U
G A C A

C

C G

380

A
C C A

U
G A

U
G C

390

U
A

C C
C
A G G C A

400

U
G

U
A U

A
U U U G

410

C

U

G
G

A

C

G
U U

A 420
C

C

C
CC
G
G
A
G
U

430 A
U

U

C
U
G
G

C
G
A

440 A

A

G

A

U
G
C
A
G
C

450 G
A

A

A
G
G
A
C

A

C

460 G
A
C
U

U

A

A A
A

U

470

U
A
G
U
C

G
U
C
C

A

480C
G
C
U
G
U

U

G
C

U

490U
C
G

A

C
C
A

A

U
A

500U

G

A
A
C
U
C
U
G

C

510

U

G

U

C G G U G U
U

520

C U A U A C

C

C

C
A

530

U
C
U

G
G

G

A
A

G
A

540

U
G

A
G

U
U

A
A

G

C

550

A

G

A

A

A

G
C
A

G

A

560

U C
C
U
C

G A
A

A
G

570

G
G

G

U
G

C

C
G
A
U

580

U
U
C
C
U
A

A
A G

U

590

U
U

C

C A
A
U
U
G
C

600

U

A A
G
A
C

C
G A

A

C

CAG
U

C

CG
C

G

620

A
U
C

U

C
U

U
A

A
A

630

U

G
CU

G
G

G
A

A
A

640

U
U

G

A

C

G

G A U U

650

U U G U U C U
U

A

A

660

UAGGACAAGA

670

UU

A

G G
U G

U G G

680

G G U C A
A A

G

AG

690

UGAUCCCA
GU

700

CC

G G U U C U U

U

710

U
AGAACC

A

A

G

720

A

G
C
U
A A

G
A
U
U

730

G
C

C
G
G
G
A
A

G G 740

C

A
A
A
G

A

C
A

C
U

750

U
U

UU

A

U
U

C
C

C

760

GA
A

G
G

U
CC

U
A

770

G
U

G

U

U

C

C

U

A

G
U
A
C
C
A C

U

A

U
A

790

A

A

U
G

G
U

A
U

G

G

800

C
A
C
C

A

AC

G
G

U

810

G
C

GUAUAGAU

820

GCCG

G

U
U
C
U
C 830
C
A

A

A
G
G

G

U
C

U

840

U
G G

A

G

U
C
C
C

G

850

A
A

A

G
G
GU

U

U

A860

C
AU

A

U

G
AA

AG
U
U
U
U
A
U
U

A
A

A
880

G
A
U
G
A
A
A
U

A

U

890

U

A

C
C
U

GAUCA

900

UUGA

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

ENERGY = -265.7  MP wildtype



A
U

G

G

A

GAAU

10

ACAAAAACAA

20

AUGCCU

CG

AG

30

UUCUGG

A
A

UG

40

UC
U

UC
U

UCC
U

50

CUAGCUUUUC

60

A
GUG

U
CUU

A
U

70

G
C

U
GAGGA

A

A

80

U
GU

U

AC
UAGC

90

UGA
UGA

A

G
U

U

100

U

CA

A
A
A
A
C

A

A
110

A

C

U

C

A

AUGU
C

120

UAUUCU

G
G

GU

130

CC
UAAUC

A

G

C

140

U

AAAGCU
C

U

G

150

C
A

CU
C

A
AUUG

160

GUGUUGU

C
UA

170

A

U

G
G A

G C A G C

180

G C C A G U

A G U U

190

U U

A A G

CCUU
G

200

U
G

U

C A
A A G G

A

210 A

A

A

GAAGUCG

220

AUUU
U

G A A U C

230

G
U

A
U
G C U U C

C
U

A
A

G A U U
G G A

250

C

A
G

A G G A U G

U

260

A C G U C C A U C A

270

C U C G G C U A

U

U

280

U
A C

C
U C C U U

U

290
A

U
A

U
GC

C

A
A A

C
A
U
A

C

U
G

A
A

A
A

G
U

UC

U

U
C

A
G

320

G
GA

G

C

A
U C

A

C

330

C
U
U
G
A

A
A
C
U
U

340

U
U
C
A

A

U

G

A A G

350

C
U A C

A
G G A G A

360

G U U A G
U

G G A
U

370

G U
U
G A C A

C

C G

380

A
C C A

U
G A

U
G C

390

U
A

C C
C
A G G C A

400

U

G

U

A

U

A

U

U
U

G
C
U
G
G

A

C

G

U
U A

420

C

C

C
C
C
G
G

A
G U

430

A U U C

U
G
G

C
G
A

440 A

A

G

A

U
G
C
A
G
C

450 G
A

A

A
G
G
A
C

A

C

460 G
A
C
U

U

A

A A
A

U

470

U
A
G
U
C

G
U
C
C

A

480C
G
C
U
G
U

U

G
C

U

490U
C
G

A

C
C

A
A

U

A
500

U

G A A C U C

U

G C

510

U G U
C

G G U G
U U

520

C U A U A C C

C

C
A

530

U
C
U

G
G

G

A
A

G
A

540

U
G

A
G

U
U

A
A

G

C

550

A

G

A

A

A

G
C
A

G

A

560

U C
C
U
C

G A
A

A
G

570

G
G

G

U
G

C

C
G
A
U

580

U
U
C
C
U
A

A
A G

U

590

U
U

C

C A
A
U
U
G
C

600

U

A A
G
A
C

C
G A

CAG
U

C

CG
C

G

620

A
U
C

U

C
U

U
A

A
A

630

U

G
CU

G
G

G
A

A
A

640

U
U

G

A

C

G

G A U U

650

U U G U U C U
U

A

A

660

UAGGACAAGA

670

UU

A

G G
U G

U G G

680

G G U C A
A A

G

AG

690

UGAUCCCA
GU

700

CC

G G U U C U U

U

710

U
AGAACC

A

A

G

720

A

G C
U A

A

G
AU

U

730

GC

C
G
G
G
A
A

G G 740

C

A
A
A
G

A

C
A

C
U

750

U
U

UU

A

U
U

C
C

C

760

G

A

A

G
G
U

C

C
U
A

770

G U
G

U
U

C

C
U

A
G

780

U

A
C

C

A

C

U

A

U

A
790

A

A

U

GGUAUGG

800

CACC
A

ACGGU

810

G
C
G
U

A

U
A

G

A
U

G
C

C
G
G

U

U

C
U
C

830

C
A
A

A

G

G
G

U

C

U
840

U
G
G
A
G

U

C

C
C
G

850

AAAGGGUUU

A

C
A

U

A
U
G
A

A

A
G

870
U

U

U

U
A
U
U

A

A

A

880

GA
U

G

A
A
A
U
A

U

890

U

A

C

C
U

G

A

U
C
A

900
U

U
G A

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

ENERGY = -265.7  MP wildtype



A

U
G
G
A
G
A
A

U

10A

CAAA
A

A
CA

A

20

AUGCCU

CG

AG

30

UUCUGG

A
A

UG

40

UC
U

UC
U

UCC
U

50

CUAGCUUUUC

60

A
GUG

U
CUU

A
U

70

G
C

U
GAGGA

A

A

80

U
GU

U

AC
UAGC

90

UGA
UGA

A

G
U

U

100

U

CA

A
A
A
A
C

A

A
110

A

C

U

C

A

AUGU
C

120

UAUUCU

G
G

GU

130

CC
UAAUC

A

G

C

140

U

AAAGCU
C

U

G

150

C
A

CU
C

A
AUUG

160

GUGUUGU

C
UA

170

A

U

G
G A

G C A G C

180

G C C A G U

A G U U

190

U U

A A G

CCUU
G

200

U
G

U

C A
A A G G

A

210 A

A

A

GAAGUCG

220

AUUU
U

G A A U C

230

G
U

A
U
G C U U C

C
U

A
A

G A U U
G G A

250

C

A
G

A G G A U G

U

260

A C G U C C A U C A

270

C U C G G C U A

U

U

280

U
A C

C
U C C U U

U

290
A

U
A

U
GC

C

A
A A

C
A
U
A

C

U
G

A
A

A
A

G
U

UC

U

U
C

A
G

320

G
GA

G

C

A
U C

A

C

330

C
U
U
G
A

A
A
C
U
U

340

U
U
C
A

A

U

G

A A G

350

C
U A C

A
G G A G A

360

G U U A G
U

G G A
U

370

G U
U
G A C A

C

C G

380

A
C C A

U
G A

U
G C

390

U
A

C C
C
A G G C A

400

U
G

U
A U

A
U U U G

410

C

U

G
G

A

C

G
U U

A 420
C

C

C
CC
G
G
A
G
U

430 A
U

U

C
U
G
G

C
G
A

440 A

A

G

A

U
G
C
A
G
C

450 G
A

A

A
G
G
A
C

A

C

460 G
A
C
U

U

A

A A
A

U

470

U
A
G
U
C

G
U
C
C

A

480C
G
C
U
G
U

U

G
C

U

490U
C
G

A

C
C
A

A

U
A

500U

G

A
A
C
U
C
U
G

C

510

U

G

U

C G G U G
U

U

520

C U A U A C
C
C
C
A

530

U
C U G G G A A

G

A

540

U

G

A

G

U

U

A

A

G

C

550

A

G

A

A

A

G
C
A

G

A

560

U C
C
U
C

G A
A

A
G

570

G
G

G

U
G

C

C
G
A
U

580

U
U
C
C
U
A

A
A G

U

590

U
U

C

C A
A
U
U
G
C

600

U

A A
G
A
C

C
G A

CAG
U

C

CG
C

G

620

A
U
C

U

C
U

U
A

A
A

630

U

G
CU

G
G

G
A

A
A

640

U
U

G

A

C

G

G A U U

650

U U G U U C U
U

A

A

660

UAGGACAAGA

670

UU

A

G G
U G

U G G

680

G G U C A
A A

G

AG

690

UGAUCCCA
GU

CC

G G U U C U U

U

710

U
AGAACC

A

A

G

720

A

G
C
U
A A

G
A
U
U

730

G
C

C
G
G
G
A
A

G G 740

C

A
A
A
G

A

C
A

C
U

750

U
U

UU

A

U
U

C
C

C

760

GA
A

G
G

U
CC

U
A

770

G
U

G
UUCCUAG

780

U
A
C
C
A C

U

A

U
A

790

A

A

U
G

G
U

A
U

G

G

800

C
A
C
C

A

AC

G
G

U

810

G
C

GUAUAGAU

820

GCCG

G

U
U
C
U
C 830
C
A

A

A
G
G

G

U
C

U

840

U
G G

A

G

U
C
C
C

G

850

A
A

A

G
G
GU

U

U

A860

C
AU

A

U

G
AA

AG
U
U
U
U
A
U
U

A
A

A
880

G
A
U
G
A
A
A
U

A

U

890

U

A

C
C
U

GAUCA

900

UUGA

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

ENERGY = -265.6  MP wildtype



A

U
G
G
A
G
A
A

U

10A

CAAA
A

A
CA

A

20

AUGCCU

CG

AG

30

UUCUGG

A
A

UG

40

UC
U

UC
U

UCC
U

50

CUAGCUUUUC

60

A
GUG

U
CUU

A
U

70

G
C

U
GAGGA

A

A

80

U
GU

U

AC
UAGC

90

UGA

U

G
A

A
G

U
U

100

U

C

A
A

A

A

A
C A

A

110

A
C

U
C

A

A

U

GUC

120

UA

UUCU

GGG

U

130

CCU
A

A

UC
A

GC

140

U
A

AAG

CU

C

U
G

150

C
ACU

C
A

AUUG

160

GUGUUGU

C
UA

170

A

U

G
G A

G C A G C

180

G C C A G U

A G U

U

190

U
U

A
A G

C C U U

G

200

U
G U

C

A A

A G G A

A

A

A

GAAGUCG

220

AUUU
U

G A A U C

230

G
U

A
U
G C U U C

C

240

U

A A G A

U U G G A

250

C

A

GA
GGAUG

U

260

A C
G U C C A

U C

A
C

U C G G C U A

U

U

280

U
A C

C
U C C U U

U

290
A

U
A

U
GC

C

A
A A

C
A
U
A

C

U
G

A
A

A
A

G
U

UC

U

U
C

A
G

320

G
GA

G

C

A
U C

A

C

330

C
U
U
G
A

A
A
C
U
U

340

U
U
C
A

A

U

G

A A G

350

C
U A C

A
G G A G A

360

G U U A G
U

G G A
U

370

G U
U
G A C A

C

C G

380

A
C C A

U
G A

U
G C

390

U
A

C C
C
A G G C A

400

U
G

U
A U

A
U U U G

410

C

U

G
G

A

C

G
U U

A 420
C

C

C
CC
G
G
A
G
U

430 A
U

U

C
U
G
G

C
G
A

440 A

A

G

A

U
G
C
A
G
C

450 G
A

A

A
G
G
A
C

A

C

460 G
A
C
U

U

A

A A
A

U

470

U
A
G
U
C

G
U
C
C

A

480C
G
C
U
G
U

U

G
C

U

490U
C
G

A

C
C
A

A

U
A

500U

G

A
A
C
U
C
U
G

C

510

U

G

U

C G G U G U
U

520

C U A U A C

C

C

C
A

530

U
C
U

G
G

G

A
A

G
A

540

U
G

A
G

U
U

A
A

G

C

550

A

G

A

A

A

G
C
A

G

A

560

U C
C
U
C

G A
A

A
G

570

G
G

G

U
G

C

C
G
A
U

580

U
U
C
C
U
A

A
A G

U

590

U
U

C

C A
A
U
U
G
C

600

U

A A
G
A
C

C
G A

A

C

CAG
U

C

CG
C

G

620

A
U
C

U

C
U

U
A

A
A

630

U

G
CU

G
G

G
A

A
A

640

U
U

G

A

C

G

G A U U

650

U U G U U C U
U

A

A

660

UAGGACAAGA

670

UU

A

G G
U G

U G G

680

G G U C A
A A

G

AG

690

UGAUCCCA
GU

700

CC

G G U U C U U

U

710

U
AGAACC

A

A

G

720

A

G
C
U
A A

G
A
U
U

730

G
C

C
G
G
G
A
A

G G 740

C

A
A
A
G

A

C
A

C
U

750

U
U

UU

A

U
U

C
C

C

760

GA
A

G
G

U
CC

U
A

770

G
U

G

U

U

C

C

U

A

G
U
A
C
C
A C

U

A

U
A

790

A

A

U
G

G
U

A
U

G

G

800

C
A
C
C

A

AC

G
G

U

810

G
C

GUAUAGAU

820

GCCG

G

U
U
C
U
C 830
C
A

A

A
G
G

G

U
C

U

840

U
G G

A

G

U
C
C
C

G

850

A
A

A

G
G
GU

U

U

A860

C
AU

A

U

G
AA

AG
U
U
U
U
A
U
U

A
A

A
880

G
A
U
G
A
A
A
U

A

U

890

U

A

C
C
U

GAUCA

900

UUGA

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

ENERGY = -265.3  MP wildtype



A

U

G
G

A

GAAU

10

ACAAAAACAA

20

AUGCCU

CG

AG

30

UUCUGG

A
A

UG

40

UC
U

UC
U

UCC
U

50

CUAGCUUUUC

60

A
GUG

U
CUU

A
U

70

G
C

U
GAGGA

A

A

80

U
GU

U

AC
UAGC

90

UGA
UGA

A

G
U

U

100

U

CA

A
A
A
A
C

A

A
110

A

C

U

C

A

AUGU

C

120

UAUUCU

G
G

GU

130

CC

UAAUC

A

G

C

140

U

AAAGCU
C

U

G

150

C
A

CU
C

A
AUUG

160

GUGUUGU

C
UA

170

A

U

G
G A

G C A G C

180

G C C A G U

A G U U

190

U U

A A G

CCUU
G

200

U
G

U

C A
A A G G

A

210 A

A

A

GAAGUCG

220

AUUU
U

G A A U C

230

G
U

A
U
G C U U C

C
U

A
A

G A U U
G G A

250

C

A
G

A G G A U G

U

260

A C G U C C A U C A

270

C U C G G C U A

U

U

280

U
A C

C
U C C U U

U

290
A

U
A

U
GC

C

A
A A

C
A
U
A

C

U
G

A
A

A
A

G
U

UC

U

U
C

A
G

320

G
GA

G

C

A
U C

A

C

330

C
U
U
G
A

A
A
C
U
U

340

U
U
C
A

A

U

G

A A G

350

C
U A C

A
G G A G A

360

G U U A G
U

G G A
U

370

G U
U
G A C A

C

C G

380

A
C C A

U
G A

U
G C

390

U
A

C C
C
A G G C A

400

U

G

U

A

U

A

U

U
U

G
C
U
G
G

A

C

G

U
U A

420

C

C

C
C
C
G
G

A
G U

430

A U U C

U

G
G

C
G
A

440 A

A

G

A

U
G
C
A
G
C

450 G
A

A

A
G
G
A
C

A

C

460 G
A
C
U

U

A

A A
A

U

470

U
A
G
U
C

G
U
C
C

A

480C
G
C
U
G
U

U

G
C

U

490U
C
G

A

C
C

A

A U A

500

U G A A C U C

U

G C

510

U G U
C

G G U G
U U

520

C U A U A C C

C

C
A

530

U
C
U

G
G

G

A
A

G
A

540

U
G

A
G

U
U

A
A

G

C

550

A

G

A

A

A

G
C
A

G

A

560

U C
C
U
C

G A
A

A
G

570

G
G

G

U
G

C

C
G
A
U

580

U
U
C
C
U
A

A
A G

U

590

U
U

C

C A
A
U
U
G
C

600

U

A A
G
A
C

U
C

CG
C

G

620

A
U
C

U

C
U

U
A

A
A

630

U

G
CU

G
G

G
A

A
A

640

U
U

G

A

C

G

G A U U

650

U U G U U C U
U

A

A

660

UAGGACAAGA

670

UU

A

G G
U G

U G G

680

G G U C A
A A

G

AG

690

UGAUCCCA
GU

700

CC

G G U U C U U

U

710

U
AGAACC

A

A

G

720

A

G
C
U
A A

G
A
U
U

730

G
C

C
G
G
G
A
A

G G 740

C

A
A
A
G

A

C
A

C
U

750

U
U

UU

A

U
U

C
C

C

760

GA
A

G
G

U
CC

U
A

770

G
UG

U

U
C

C

U
A
G

780

U
A

CC
A

C
U

A

U
A

A
A

U
GGUAUGG

800

CACC
A

ACGGU

810

G
C
G
U

A

U
A

G

A
U

G
C

C
G
G

U

U

C
U
C

830

C
A
A

A

G

G
G

U

C

U
840

U
G
G
A
G

U

C

C
C
G

850

AAAGGGUU
UA

860

CAUAU

G

A

A

A

G 870
U
U
U
U
A
U
U

A
A

A

G
A
U
G
A
A
A
UAUUAC

C
U

G

A

U

C

A

900

U

U
G

A

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

ENERGY = -265.2  MP wildtype



A

U
G
G
A
G
A
A
U

10

ACAA
AA

A
C
A
A

20

A
U
GC

C
UCG

A
G

30

U
UC

U
GG

AA
UG

40

UC
U

UC
U

UCC
U

50

CUAGCUUUUC

60

A
GUG

U
CUU

A
U

70

G
C

U
GAGGA

A

A

80

U
GU

U

AC
UAGC

90

UGA
UGA

A

G
U

U

100

U

CA

A
A
A
A
C

A

A
110

A

C

U

C

A

AUGU
C

120

UAUUCU

G
G

GU

130

CC
UAAUC

A

G

C

140

U

AAAGCU
C

U

G

150

C
A

CU
C

A
AUUG

160

GUGUUGU

C
UA

170

A

U

G
G A

G C A G C

180

G C C A G U

A G U U

190

U U

A A G

CCUU
G

200

U
G

U

C A
A A G G

A

210 A

A

A

GAAGUCG

220

AUUU
U

G A A U C

230

G
U

A
U
G C U U C

C
U

A
A

G A U U
G G A

250

C

A
G

A G G A U G

U

260

A C G U C C A U C A

270

C U C G G C U A

U

U

280

U
A C

C
U C C U U

U

290
A

U
A

U
GC

C

A
A A

C
A
U
A

C

U
G

A
A

A
A

G
U

UC

U

U
C

A
G

320

G
GA

G

C

A
U C

A

C

330

C
U
U
G
A

A
A
C
U
U

340

U
U
C
A

A

U

G

A A G

350

C
U A C

A
G G A G A

360

G U U A G
U

G G A
U

370

G U
U
G A C A

C C
G

380

A

C
C

A
U G A

U
G C

390

U

A
C C C

A

G
G
C
A

400

U

G U
A
U
A
U

U
U G

410

C

U

G
G

A

C

G
U U

A

C

C

C
C C

G
G
A
G
U

430 A
U

U

C
U
G
G

C
G
A

440 A

A

G

A

U
G
C
A
G
C

450 G
A

A

A
G
G
A
C

A

C

460 G
A
C
U

U

A

A A
A

U

470

U
A
G
U
C

G
U
C
C

A

480C
G
C
U
G
U

U

G
C

U

490U
C
G

A

C
C
A

A

U
A

500U

G

A
A
C
U
C
U
G

C

510

U G U
C

G G U G
U U

520

C U A U A C C

C

C
A

530

U
C
U

G
G

G

A
A

G
A

540

U
G

A
G

U
U

A
A

G

C

550

A

G

A

A

A

G
C
A

G

A

560

U C
C
U
C

G A
A

A
G

570

G
G

G

U
G

C

C
G
A
U

580

U
U
C
C
U
A

A
A G

U

590

U
U

C

C A
A
U
U
G
C

600

U

A A
G
A
C

C
G A

A

C

CAG
U

C

CG
C

G

620

A
U
C

U

C
U

U
A

A
A

630

U

G
CU

G
G

G
A

A
A

640

U
U

G

A

C

G

G A U U

650

U U G U U C U
U

A

A

660

UAGGACAAGA

670

UU

A

G G
U G

U G G

680

G G U C A
A A

G

AG

690

UGAUCCCA
GU

700

CC

G G U U C U U

U

710

U
AGAACC

A

A

G

720

A

G C
U A

A

G
AU

U

730

GC

C
G
G
G
A
A

G G 740

C

A
A
A
G

A

C
A

C
U

750

U
U

UU

A

U
U

C
C

C

760

G

A

A

G
G
U

C

C
U
A

770

G U
G

U
U

C

C
U

A
G

780

U

A
C

C

A

C

U

A

U

A
790

A

A

U

GGUAUGG

800

CACC
A

ACGG
U

810

G
C

G
U

A
U

A

GA
U

820

G
C

C

G

G
U
U
C
U
C 830
C
A

A

A
G
G

G

U
C

U

840

U
G G

A

G

U
C
C
C

G

850

A
A

A

G
G
GU

U

U

A860

C
AU

A

U

G
AA

AG
U
U
U
U
A
U
U

A
A

A
880

G
A
U
G
A
A
A
U

A

U

890

U

A

C
C
U

GAUCA

900

UUGA

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

ENERGY = -264.7  MP wildtype



A

U
G
G
A
G
A
A

U

10A

CAAA
A

A
CA

A

20

AUGCCU

CG

AG

30

UUCUGG

A
A

UG

40

UC
U

UC
U

UCC
U

50

CUAGCUUUUC

60

A
GUG

U
CUU

A
U

70

G
C

U
GAGGA

A

A

80

U
GU

U

AC
UAGC

90

UGA
UGA

A

G
U

U

100

U

CA

A
A
A
A
C

A

A
110

A

C

U

C

A

AUGU
C

120

UAUUCU

G
G

GU

130

CC
UAAUC

A

G

C

140

U

AAAGCU
C

U

G

150

C
A

CU
C

A
AUUG

160

GUGUUGU

C
UA

170

A

U

G
G A

G C A G C

180

G C C A G U

A G U U

190

U U

A A G

CCUU
G

200

U
G

U

C A
A A G G

A

210 A

A

A

GAAGUCG

220

AUUU
U

G A A U C

230

G
U

A
U
G C U U C

C
U

A
A

G A U U
G G A

250

C

A
G

A G G A U G

U

260

A C G U C C A U C A

270

C U C G G C U A

U

U

280

U
A C

C
U C C U U

U

290
A

U
A

U
GC

C

A
A A

C
A
U
A

C

U
G

A
A

A
A

G
U

UC

U

U
C

A
G

320

G
GA

G

C

A
U C

A

C

330

C
U
U
G
A

A
A
C
U
U

340

U
U
C
A

A

U

G

A A G

350

C
U A C

A
G G A G A

360

G U U A G
U

G G A
U

370

G U
U
G A C A

C

C G

380

A
C C A

U
G A

U
G C

390

U
A

C C
C
A G G C A

400

U
G

U
A U

A
U U U G

410

C

U

G
G

A

C

G
U U

A 420
C

C

C
CC
G
G
A
G
U

430 A
U

U

C
U
G
G

C
G
A

440 A

A

G

A

U
G
C
A
G
C

450 G
A

A

A
G
G
A
C

A

C

460 G
A
C
U

U

A

A A
A

U

470

U
A
G
U
C

G
U
C
C

A

480C
G
C
U
G
U

U

G
C

U

490U
C
G

A

C
C
A

A

U
A

500U

G

A
A
C
U
C
U
G

C

510

U

G

U

C G G U G
U

U

520

C U A U A C

C

C

C
A

530

U
C
U

G
G

G

A
A

G
A

540

U
G

A
G

U
U

A
A

G

C

550

A

G

A

A

A

G
C
A

G

A

560

U C
C
U
C

G A
A

A
G

570

G
G

G

U
G

C

C
G
A
U

580

U
U
C
C
U
A

A
A G

U

590

U
U

C

C A
A
U
U
G
C

600

U

A A
G
A
C

C
G A

A

C

CAG
U

C

CG
C

G

620

A
U
C

U

C
U

U
A

A
A

630

U

G
CU

G
G

G
A

A
A

640

U
U

G

A

C

G

G A U U

650

U U G U U C U
U

A

A

660

UAGGACAAGA

670

UU

A

G G
U G

U G G

680

G G U C A
A A

G

AG

690

UGAUCCCA
GU

700

CC

G G U U C U U

U

710

U
AGAACC

A

A

G

720

A

G C
U A

A

G
AU

U

730

GC

C

G
G
G
A
A G

G

740

C
A A

A

G
A
C A

C
U

750

U
U U U

A

U

U
CC

C

760

G
A

A
G

G
U

C
CU

A

770

G
UG

U
U

C
C

U

A

G

780

U
A
C
C
A C

U

A

U
A

790

A

A

U
G

G
U

A
U

G

G

800

C
A
C
C

A

AC

G
G

U

810

G
C

GUAUAGAU

820

GCCG

G

U
U
C
U
C 830
C
A

A

A
G
G

G

U
C

U

840

U
G G

A

G

U
C
C
C

G

850

A
A

A

G
G
GU

U

U

A860

C
AU

A

U

G
AA

AG
U
U
U
U
A
U
U

A
A

A
880

G
A
U
G
A
A
A
U

A

U

890

U

A

C
C
U

GAUCA

900

UUGA

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

ENERGY = -264.7  MP wildtype



A
U

G
G

A

G

A

A

U
10

A

CAAA
A

A
CA

A

20

AUGCCU

CG

AG

30

UUCUGG

A
A

UG

40

UC
U

UC
U

UCC
U

50

CUAGCUUUUC

60

A
GUG

U
CUU

A
U

70

G
C

U
GAGGA

A

A

80

U
GU

U

AC
UAGC

90

UGA
UGA

A

G
U

U

100

U

CA

A
A
A
A
C

A

A
110

A

C

U

C

A

AUGU
C

120

UAUUCU

G
G

GU

130

CC
UAAUC

A

G

C

140

U

AAAGCU
C

U

G

150

C
A

CU
C

A
AUUG

160

GUGUUGU

C
UA

170

A

U

G
G A

G C A G C

180

G C C A G U

A G U U

190

U U

A A G

CCUU
G

200

U
G

U

C A
A A G G

A

210 A

A

A

GAAGUCG

220

AUUU
U

G A A U C

230

G
U

A
U
G C U U C

C
U

A
A

G A U U
G G A

250

C

A
G

A G G A U G

U

260

A C G U C C A U C A

270

C U C G G C U A

U

U

280

U
A C

C
U C C U U

U

290
A

U
A

U
GC

C

A
A A

C
A
U
A

C

U
G

A
A

A
A

G
U

UC

U

U
C

A
G

320

G
GA

G

C

A
U C

A

C

330

C
U
U
G
A

A
A
C
U
U

340

U
U
C
A

A

U

G

A A G

350

C
U A C

A
G G A G A

360

G U U A G
U

G G A
U

370

G U
U
G A C A

C

C G

380

A
C C A

U
G A

U
G C

390

U
A

C C
C
A G G C A

400

U
G

U
A U

A
U U U G

410

C

U

G G

A

C

G U

U
A

420

C C C

C

C
G
G
A
G
U

430 A
U

U

C
U
G
G

C
G
A

440 A

A

G

A

U
G
C
A
G
C

450 G
A

A

A
G
G
A
C

A

C

460 G
A
C
U

U

A

A A
A

U

470

U
A
G
U
C

G
U
C
C

A

480C
G
C
U
G
U

U

G
C

U

490U
C
G

A

C
C
A

A

U
A

500U

G

A
A
C
U
C
U
G

C

510

U G U
C

G G U G
U U

520

C U A U A C C

C

C
A

530

U
C
U

G
G

G

A
A

G
A

540

U
G

A
G

U
U

A
A

G

C

550

A

G

A

A

A

G
C
A

G

A

560

U C
C
U
C

G A
A

A
G

570

G
G

G

U
G

C

C
G
A
U

580

U
U
C
C
U
A

A
A G

U

590

U
U

C

C A
A
U
U
G
C

600

U

A A
G
A
C

C
G A

CAG
U

C

CG
C

G

620

A
U
C

U

C
U

U
A

A
A

630

U

G
CU

G
G

G
A

A
A

640

U
U

G

A

C

G

G A U U

650

U U G U U C U
U

A

A

660

UAGGACAAGA

670

UU

A

G G
U G

U G G

680

G G U C A
A A

G

AG

690

UGAUCCCA
GU

700

CC

G G U U C U U

U

710

U
AGAACC

A

A

G

720

A

G C
U A

A

G
AU

U

730

GC

C
G
G
G
A
A

G G 740

C

A
A
A
G

A

C
A

C
U

750

U
U

UU

A

U
U

C
C

C

760

G

A

A

G
G
U

C

C
U
A

770

G U
G

U
U

C

C
U

A
G

780

U

A
C

C

A

C

U

A

U

A
790

A

A

U

GGUAUGG

800

CACC
A

ACGG

U

810

G
C
G
U

A

U
A

G

A
U

G
C

C
G
G

U

U

C
U
C

830

C
A
A

A

G

G
G

U

C

U
840

U
G
G
A
G

U

C

C
C
G

850
A

A

A

GGGU

U
U

A

860

C

A

U

A

U

G

A

A
A

G 870
U
U
U
U
A
U
U

A
A

A
880

G
A
U
G
A
A
A
U AUUACCUGAUCAUUGA

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

ENERGY = -264.6  MP wildtype



A

U
G
G
A
G
A
A
U

10

ACAA
AA

A
C
A
A

20

A
U
GC

C
UCG

A
G

30

U
UC

U
GG

AA
UG

40

UC
U

UC
U

UCC
U

50

CUAGCUUUUC

60

A
GUG

U
CUU

A
U

70

G
C

U
GAGGA

A

A

80

U
GU

U

AC
UAGC

90

UGA
UGA

A

G
U

U

100

U

CA

A
A
A
A
C

A

A
110

A

C

U

C

A

AUGU
C

120

UAUUCU

G
G

GU

130

CC
UAAUC

A

G

C

140

U

AAAGCU
C

U

G

150

C
A

CU
C

A
AUUG

160

GUGUUGU

C
UA

170

A

U

G
G A

G C A G C

180

G C C A G U

A G U U

190

U U

A A G

CCUU
G

200

U
G

U

C A
A A G G

A

210 A

A

A

GAAGUCG

220

AUUU
U

G A A U C

230

G
U

A
U
G C U U C

C
U

A
A

G A U U
G G A

250

C

A
G

A G G A U G

U

260

A C G U C C A U C A

270

C U C G G C U A

U

U

280

U
A C

C
U C C U U

U

290
A

U
A

U
GC

C

A
A A

C
A
U
A

C

U
G

A
A

A
A

G
U

UC

U

U
C

A
G

320

G
GA

G

C

A
U C

A

C

330

C
U
U
G
A

A
A
C
U
U

340

U
U
C
A

A

U

G

A A G

350

C
U A C

A
G G A G A

360

G U U A G
U

G G A
U

370

G U
U
G A C A

C C
G

380

A

C
C

A
U G A

U
G C

390

U

A
C C C

A

G
G
C
A

400

U

G U
A
U
A

U

U
U
G

410
C
U

G

G
A
C

G

U

U

A

420

C

C

C

C

C
G
G
A
G
U

430 A
U

U

C
U
G
G

C
G
A

440 A

A

G

A

U
G
C
A
G
C

450 G
A

A

A
G
G
A
C

A

C

460 G
A
C
U

U

A

A A
A

U

470

U
A
G
U
C

G
U
C
C

A

480C
G
C
U
G
U

U

G
C

U

490U
C
G

A

C
C
A

A

U
A

500U

G

A
A
C
U
C
U
G

C

510

U
G

U
C

G
G
U
G
U

U

520

C

U

A
U
A
C
C

C
C
A
U
C
U

G
G

G

A
A

G
A

540

U
G

A
G
U
U

A

A
G
C

550
A
G

A

A

A

G
C
A

G

A

560

U C
C
U
C

G A
A

A
G

570

G
G

G

U
G

C

C
G
A
U

580

U
U
C
C
U
A

A
A G

U

590

U
U

C

C A
A
U
U
G
C

600

U

A A
G
A
C

C
G A

A

C

CAG
U

C

CG
C

G

620

A
U
C

U

C
U

U
A

A
A

630

U

G
CU

G
G

G
A

A
A

640

U
U

G

A

C

G

G A U U

650

U U G U U C U
U

A

A

660

UAGGACAAGA

670

UU

A

G G
U G

U G G

680

G G U C A
A A

G

AG

690

UGAUCCCA
GU

700

CC

G G U U C U U

U

710

U
AGAACC

A

A

G

720

A

G
C
U
A A

G
A
U
U

730

G
C

C
G
G
G
A
A

G G 740

C

A
A
A
G

A

C
A

C
U

750

U
U

UU

A

U
U

C
C

C

760

GA
A

G
G

U
CC

U
A

770

G
U

G

U

U

C

C

U

A

G

780

U
A
C
C
A C

U

A

U
A

790

A

A

U
G

G
U

A
U

G

G
C
A
C
C

A

AC

G
G

U

810

G
C

G

U
A

U
A

GA
U

820

G
C

C

G

G
U
U
C
U
C 830
C
A

A

A
G
G

G

U
C

U

840

U
G G

A

G

U
C
C
C

G

850

A
A

A

G
G
GU

U

U

A860

C
AU

A

U

G
AA

AG
U
U
U
U
A
U
U

A
A

A
880

G
A
U
G
A
A
A
U

A

U

890

U

A

C
C
U

GAUCA

900

UUGA

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

ENERGY = -264.5  MP wildtype



A

U
G
G
A
G
A
A
U

10

ACAA
AA

A
C
A
A

20

A
U
GC

C
UCG

A
G

30

U
UC

U
GG

AA
UG

40

UC
U

UC
U

UCC
U

50

CUAGCUUUUC

60

A
GUG

U
CUU

A
U

70

G
C

U
GAGGA

A

A

80

U
GU

U

AC
UAGC

90

UGA
UGA

A

G
U

U

100

U

CA

A
A
A
A
C

A

A
110

A

C

U

C

A

AUGU
C

120

UAUUCU

G
G

GU

130

CC
UAAUC

A

G

C

140

U

AAAGCU
C

U

G

150

C
A

CU
C

A
AUUG

160

GUGUUGU

C
UA

170

A

U

G
G A

G C A G C

180

G C C A G U

A G U U

190

U U

A A G

CCUU
G

200

U
G

U

C A
A A G G

A

210 A

A

A

GAAGUCG

220

AUUU
U

G A A U C

230

G
U

A
U
G C U U C

C
U

A
A

G A U U
G G A

250

C

A
G

A G G A U G

U

260

A C G U C C A U C A

270

C U C G G C U A

U

U

280

U
A C

C
U C C U U

U

290
A

U
A

U
GC

C

A
A A

C
A
U
A

C

U
G

A
A

A
A

G
U

UC

U

U
C

A
G

320

G
GA

G

C

A
U C

A

C

330

C
U
U
G
A

A
A
C
U
U

340

U
U
C
A

A

U

G

A A G

350

C
U A C

A
G G A G A

360

G U U A G
U

G G A
U

370

G U
U
G A C A

C C
G

380

A

C
C

A
U G A

U
G C

390

U

A
C C C

A

G
G
C
A

400

U

G U
A
U
A

U

U
U
G

410
C
U

G

G
A
C

G

U

U

A

420

C
C C

C
C
G
G
A

G
U

430
A
U
U
C
U
G
G

C
G
A

440 A

A

G

A

U
G
C
A
G
C

450 G
A

A

A
G
G
A
C

A

C

460 G
A
C
U

U

A

A A
A

U

470

U
A
G
U
C

G
U
C
C

A

480C
G
C
U
G
U

U

G
C

U

490U
C
G

A

C
C
A A U

A

500

U
G
A
A
C

U

C
U
G

C

510

U
G

U
C
G
G

U

G
U
U

520

C
U

A
U
A
C
C

C

C

A

530
U
C
U
G
G
G
A

A

G

A

540

U

G
AG

U
U

A

A
G
C

550
A
G

A

A

A

G
C
A

G

A

560

U C
C
U
C

G A
A

A
G

570

G
G

G

U
G

C

C
G
A
U

580

U
U
C
C
U
A

A
A G

U

590

U
U

C

C A
A
U
U
G
C

600

U

A A
G
A
C

C
G A

A

C

CAG
U

C

CG
C

G

620

A
U
C

U

C
U

U
A

A
A

630

U

G
CU

G
G

G
A

A
A

640

U
U

G

A

C

G

G A U U

650

U U G U U C U
U

A

A

660

UAGGACAAGA

670

UU

A

G G
U G

U G G

680

G G U C A
A A

G

AG

690

UGAUCCCA
GU

700

CC

G G U U C U U

U

710

U
AGAACC

A

A

G

720

A

G
C
U
A A

G
A
U
U

730

G
C

C
G
G
G
A
A

G G 740

C

A
A
A
G

A

C
A

C
U

750

U
U

UU

A

U
U

C
C

C

760

GA
A

G
G

U
CC

U
A

770

G
U

G

U

U

C

C

U

A

G

780

U
A
C
C
A C

U

A

U
A

790

A

A

U
G

G
U

A
U

G

G
C
A
C
C

A

AC

G
G

U

810

G
C

G

U
A

U
A

GA
U

820

G
C

C

G

G
U
U
C
U
C 830
C
A

A

A
G
G

G

U
C

U

840

U
G G

A

G

U
C
C
C

G

850

A
A

A

G
G
GU

U

U

A860

C
AU

A

U

G
AA

AG
U
U
U
U
A
U
U

A
A

A
880

G
A
U
G
A
A
A
U

A

U

890

U

A

C
C
U

GAUCA

900

UUGA

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

ENERGY = -264.5  MP wildtype



A

U
G
G
A
G
A
A
U

10

A

CAAA
A

A
CA

A

20

AUGCCU

CG

AG

30

UUCUGG

A
A

UG

40

UC
U

UC
U

UCC
U

50

CUAGCUUUUC

60

A
GUG

U
CUU

A
U

70

G
C

U
GAGGA

A

A

80

U
GU

U

AC
UAGC

90

UGA
UGA

A

G
U

U

100

U

CA

A
A
A
A
C

A

A
110

A

C

U

C

A

AUGU
C

120

UAUUCU

G
G

GU

130

CC
UAAUC

A

G

C

140

U

AAAGCU
C

U

G

150

C
A

CU
C

A
AUUG

160

GUGUUGU

C
UA

170

A

U

G
G A

G C A G C

180

G C C A G U

A G U U

190

U U

A A G

CCUU
G

200

U
G

U

C A
A A G G

A

210 A

A

A

GAAGUCG

220

AUUU
U

G A A U C

230

G
U

A
U
G C U U C

C
U

A
A

G A U U
G G A

250

C

A
G

A G G A U G

U

260

A C G U C C A U C A

270

C U C G G C U A

U

U

280

U
A C

C
U C C U U

U

290
A

U
A

U
GC

C

A
A A

C
A
U
A

C

U
G

A
A

A
A

G
U

UC

U

U
C

A
G

320

G
GA

G

C

A
U C

A

C

330

C
U
U
G
A

A
A
C
U
U

340

U
U
C
A

A

U

G

A A G

350

C
U A C

A
G G A G A

360

G U U A G
U

G G A
U

370

G U
U
G A C A

C

C G

380

A
C C A

U
G A

U
G C

390

U
A

C C
C
A G G C A

400

U
G

U
A U

A
U U U G

410
C
U
G
G

A

C

G

U
U A

420

C

C

C
C
C
G
G

A

G U

430

A U U

C

U
G
G

C
G
A

440 A

A

G

A

U
G
C
A
G
C

450 G
A

A

A
G
G
A
C

A

C

460 G
A
C
U

U

A

A A
A

U

470

U
A
G
U
C

G
U
C
C

A

480C
G
C
U
G
U

U

G
C

U

490U
C
G

A

C
C
A

A
U

A

500

U
G

A
A

C

U
C
U
G
C

510

U

G

U

C

G
G
U
G
U

U

520

C

U

A
U
A
C
C

C
C
A
U
C
U

G
G

G

A
A

G
A

540

U
G

A
G

U
U

A
A

G
C

550

A
G

A

A

A

G
C
A

G

A

560

U C
C
U
C

G A
A

A
G

570

G
G

G

U
G

C

C
G
A
U

580

U
U
C
C
U
A

A
A G

U

590

U
U

C

C A
A
U
U
G
C

600

U

A A
G
A
C

C
G A

A

C

CAG
U

C

CG
C

G

620

A
U
C

U

C
U

U
A

A
A

630

U

G
CU

G
G

G
A

A
A

640

U
U

G

A

C

G

G A U U

650

U U G U U C U
U

A

A

660

UAGGACAAGA

670

UU

A

G G
U G

U G G

680

G G U C A
A A

G

AG

690

UGAUCCCA
GU

700

CC

G G U U C U U

U

710

U
AGAACC

A

A

G

720

A

G
C
U
A A

G
A
U
U

730

G
C

C
G
G
G
A
A

G G 740

C

A
A
A
G

A

C
A

C
U

750

U
U

UU

A

U
U

C
C

C

760

GA
A

G
G

U
CC

U
A

770

G
U

G

U

U

C

C

U

A

G

780

U
A
C
C
A C

U

A

U
A

790

A

A

U
G

G
U

A
U

G

G
C
A
C
C

A

AC

G
G

U

810

G
C

G U A U A GAU

820

GC

C

G
G
U
U
C
U
C 830
C
A

A

A
G
G

G

U
C

U

840

U
G G

A

G

U
C
C
C

G

850

A
A

A

G
G
GU

U

U

A860

C
AU

A

U

G
AA

AG
U
U
U
U
A
U
U

A
A

A
880

G
A
U
G
A
A
A
U

A

U

890

U

A

C
C
U

GAUCA

900

UUGA

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

ENERGY = -264.5  MP wildtype



A

U

G
G

A

GAAU

10

ACAAAAACAA

20

AUGCCU

CG

AG

30

UUCUGG

A
A

UG

40

UC
U

UC
U

UCC
U

50

CUAGCUUUUC

60

A
GUG

U
CUU

A
U

70

G
C

U
GAGGA

A

A

80

U
GU

U

AC
UAGC

90

UGA
UGA

A

G
U

U

100

U

CA

A
A
A
A
C

A

A
110

A

C

U

C

A

AUGU

C

120

UAUUCU

G
G

GU

130

CC

UAAUC

A

G

C

140

U

AAAGCU
C

U

G

150

C
A

CU
C

A
AUUG

160

GUGUUGU

C
UA

170

A

U

G
G A

G C A G C

180

G C C A G U

A G U U

190

U U

A A G

CCUU
G

200

U
G

U

C A
A A G G

A

210 A

A

A

GAAGUCG

220

AUUU
U

G A A U C

230

G
U

A
U
G C U U C

C
U

A
A

G A U U
G G A

250

C

A
G

A G G A U G

U

260

A C G U C C A U C A

270

C U C G G C U A

U

U

280

U
A C

C
U C C U U

U

290
A

U
A

U
GC

C

A
A A

C
A
U
A

C

U
G

A
A

A
A

G
U

UC

U

U
C

A
G

320

G
GA

G

C

A
U C

A

C

330

C
U
U
G
A

A
A
C
U
U

340

U
U
C
A

A

U

G

A A G

350

C
U A C

A
G G A G A

360

G U U A G
U

G G A
U

370

G U
U
G A C A

C

C G

380

A
C C A

U
G A

U
G C

390

U
A

C C
C
A G G C A

400

U

G

U

A

U

A

U

U
U

G
C
U
G
G

A

C

G

U
U A

420

C

C

C
C
C
G
G

A
G U

430

A U U C

U

G
G

C
G
A

440 A

A

G

A

U
G
C
A
G
C

450 G
A

A

A
G
G
A
C

A

C

460 G
A
C
U

U

A

A A
A

U

470

U
A
G
U
C

G
U
C
C

A

480C
G
C
U
G
U

U

G
C

U

490U
C
G

A

C
C

A

A U A

500

U G A A C U C

U

G C

510

U G U
C

G G U G
U U

520

C U A U A C C

C

C
A

530

U
C
U

G
G

G

A
A

G
A

540

U
G

A
G

U
U

A
A

G

C

550

A

G

A

A

A

G
C
A

G

A

560

U C
C
U
C

G A
A

A
G

570

G
G

G

U
G

C

C
G
A
U

580

U
U
C
C
U
A

A
A G

U

590

U
U

C

C A
A
U
U
G
C

600

U

A A
G
A
C

U
C

CG
C

G

620

A
U
C

U

C
U

U
A

A
A

630

U

G
CU

G
G

G
A

A
A

640

U
U

G

A

C

G

G A U U

650

U U G U U C U
U

A

A

660

UAGGACAAGA

670

UU

A

G G
U G

U G G

680

G G U C A
A A

G

AG

690

UGAUCCCA
GU

700

CC

G G U U C U U

U

710

U
AGAACC

A

A

G

720

A

G

C

U

A

A

G
A
U
U

730

G
C

C
G
G
G
A
A

G G 740

C

A
A
A
G

A

C
A

C
U

750

U
U

UU

A

U
U

C
C

C

760

GA
A

G
G

U
C

C

U
A

770

G
U
G

U U
C

C

U
AG780

U

A
C

C
A

C
U

A

U

A

790

A

A

U

GGUAUGG

800

CACC
A

ACGGU

810

G
C
G
U

A

U
A

G

A
U

G
C

C
G
G

U

U

C
U
C

830

C
A
A

A

G

G
G

U

C

U
840

U
G
G
A
G

U

C

C
C
G

850

AAAGGGUU
UA

860

CAUAU

G

A

A

A

G 870
U
U
U
U
A
U
U

A
A

A

G
A
U
G
A
A
A
UAUUAC

C
U

G

A

U

C

A

900

U

U
G

A

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

ENERGY = -264.5  MP wildtype



AUG
G

A
G

A
A

U

10

A

C

A

A

A

A

A

C

A

A
20

A

U

GC
C

UCG

A
G

30

U
UC

U
GG

AA
UG

40

UC
U

UC
U

UCC
U

50

CUAGCUUUUC

60

A
GUG

U
CUU

A
U

70

G
C

U
GAGGA

A

A

80

U
GU

U

AC
UAGC

90

UGA
UGA

A

G
U

U

100

U

CA

A
A
A
A
C

A

A
110

A

C

U

C

A

AUGU

C

120

UAUUCU

G
G

GU

130

CC
UAAUC

A

G

C

140

U

AAAGCU
C

U

G

150

C
A

CU
C

A
AUUG

160

GUGUUGU

C
UA

170

A

U

G
G A

G C A G C

180

G C C A G U

A G U U

190

U U

A A G

CCUU
G

200

U
G

U

C A
A A G G

A

210 A

A

A

GAAGUCG

220

AUUU
U

G A A U C

230

G
U

A
U
G C U U C

C
U

A
A

G A U U
G G A

250

C

A
G

A G G A U G

U

260

A C G U C C A U C A

270

C U C G G C U A

U

U

280

U
A C

C
U C C U U

U

290
A

U
A

U
GC

C

A
A A

C
A
U
A

C

U
G

A
A

A
A

G
U

UC

U

U
C

A
G

320

G
GA

G

C

A
U C

A

C

330

C
U
U
G
A

A
A
C
U
U

340

U
U
C
A

A

U

G

A A G

350

C
U A C

A
G G A G A

360

G U U A G
U

G G A
U

370

G U
U
G A C A

C C
G

380

A

C
C

A
U G A

U
G C

390

U

A C C C

A

G
G
C
A

400

U

G U
A
U
A
U

U
U G

410

C

U

G
G

A

C

G
U U

A

C

C

C
C C

G
G
A
G
U

430 A
U

U

C
U
G
G

C
G
A

440 A

A

G

A

U
G
C
A
G
C

450 G
A

A

A
G
G
A
C

A

C

460 G
A
C
U

U

A

A A
A

U

470

U
A
G
U
C

G
U
C
C

A

480C
G
C
U
G
U

U

G
C

U

490U
C
G

A

C
C
A

A

U
A

500U

G

A
A
C
U
C
U
G

C

510

U G U
C

G G U G
U U

520

C U A U A C C

C

C
A

530

U
C
U

G
G

G

A
A

G
A

540

U
G

A
G

U
U

A
A

G

C

550

A

G

A

A

A

G
C
A

G

A

560

U C
C
U
C

G A
A

A
G

570

G
G

G

U
G

C

C
G
A
U

580

U
U
C
C
U
A

A
A G

U

590

U
U

C

C A
A
U
U
G
C

600

U

A A
G
A
C

C
G A

AG
U

C

CG
C

G

620

A
U
C

U

C
U

U
A

A
A

630

U

G
CU

G
G

G
A

A
A

640

U
U

G

A

C

G

G A U U

650

U U G U U C U
U

A

A

660

UAGGACAAGA

670

UU

A

G G
U G

U G G

680

G G U C A
A A

G

AG

690

UGAUCCCA
GU

700

CC

G G U U C U U

U

710

U
AGAACC

A

A

G

720

A

G C
U A

A

G
AU

U

730

GC

C
G
G
G
A
A

G G 740

C

A
A
A
G

A

C
A

C
U

750

U
U

UU

A

U
U

C
C

C

760

G

A

A

G
G
U

C

C
U
A

770

G U
G

U
U

C

C
U

A
G

780

U

A
C

C

A

C

U

A

U

A
790

A

A

U

GGUAUGG

800

CACC
A

ACGG
U

810

G
C

G
U

A
U

A

GA
U

820

G
C

C

G
G

U

U

C
U
C

830

C
A
A

A

G

G
G

U

C

U
840

U
G
G
A
G

U

C

C
C
G

850

AA
AGGGU

U

U

A

860
C
A

U

A
U
G
A

A

A
G

870
U

U

U

U
A
U
U

A

A

A

880

GA
U

G

A
A
A
U
A

U

890

U

A

C

C
U

G

A

U
C
A

900
U

U
GA

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

ENERGY = -264.4  MP wildtype



A

U
G
G
A
G
A
A

U

10A

CAAA
A

A
CA

A

20

AUGCCU

CG

AG

30

UUCUGG

A
A

UG

40

UC
U

UC
U

UCC
U

50

CUAGCU

U

U
U
C

60

A
G
U
G
U

CU

U

A
U

70

G
C
U
G
A
G

G

A

A

A

U

GU

U

AC
UAGC

90

UGA
UGA

A

G
U

U

100

U

CA

A
A
A
A
C

A

A
110

A

C

U

C

A

AUGU
C

120

UAUUCU

G
G

GU

130

CC
UAAUC

A

G

C

140

U

AAAGCU
C

U

G

150

C
A

CU
C

A
AUUG

160

GUGUUGU

C
UA

170

A

U

G
G A

G C A G C

180

G C C A G U

A G U U

190

U U

A A G

CCUU
G

200

U
G

U

C A
A A G G

A

210 A

A

A

GAAGUCG

220

AUUU
U

G A A U C

230

G
U

A
U
G C U U C

C
U

A
A

G A U U
G G A

250

C

A
G

A G G A U G

U

260

A C G U C C A U C A

270

C U C G G C U A

U

U

280

U
A C

C
U

C
C

UU
U

290
A

U
A

U

G
CCA

A

A

300

C
A

UA

C

U
G

A
A

A

310

A
G

U
UC

U

U
C

A
G

320

G
GA

G

C

A
U C

A

C

330

C
U
U
G
A

A
A
C
U
U

340

U
U
C
A

A
U
G

A

A

G

350

C

U
A C

A
G
G
A
G

A

360

G U U A G
U

G G A
U

370

G U
U
G A C A

C

C G

380

A
C C A

U
G A

U
G C

390

U
A

C C
C
A G G C A

400

U
G

U
A U

A
U U U G

410

C

U

G
G

A

C

G
U U

A 420
C

C

C
CC
G
G
A
G
U

430 A
U

U

C
U
G
G

C
G
A

440 A

A

G

A

U
G
C
A
G
C

450 G
A

A

A
G
G
A
C

A

C

460 G
A
C
U

U

A

A A
A

U

470

U
A
G
U
C

G
U
C
C

A

480C
G
C
U
G
U

U

G
C

U

490U
C
G

A

C
C
A

A

U
A

500U

G

A
A
C
U
C
U
G

C

510

U

G

U

C G G U G U
U

520

C U A U A C

C

C

C
A

530

U
C
U

G
G

G

A
A

G
A

540

U
G

A
G

U
U

A
A

G

C

550

A

G

A

A

A

G
C
A

G

A

560

U C
C
U
C

G A
A

A
G

570

G
G

G

U
G

C

C
G
A
U

580

U
U
C
C
U
A

A
A G

U

590

U
U

C

C A
A
U
U
G
C

600

U

A A
G
A
C

C
G A

A

610
C

CAG
U

C

CG
C

G

620

A
U
C

U

C
U

U
A

A
A

630

U

G
CU

G
G

G
A

A
A

640

U
U

G

A

C

G

G A U U

650

U U G U U C U
U

A

A

660

UAGGACAAGA

670

UU

A

G G
U G

U G G

680

G G U C A
A A

G

AG

690

UGAUCCCA
GU

700

CC

G G U U C U U

U

710

U
AGAACC

A

A

G

720

A

G
C
U
A A

G
A
U
U

730

G
C

C
G
G
G
A
A

G G 740

C

A
A
A
G

A

C
A

C
U

750

U
U

UU

A

U
U

C
C

C

760

GA
A

G
G

U
CC

U
A

770

G
U

G

U

U

C

C

U

A

G
U
A
C
C
A C

U

A

U
A

790

A

A

U
G

G
U

A
U

G

G

800

C
A
C
C

A

AC

G
G

U

810

G
C

GUAUAGAU

820

GCCG

G

U
U
C
U
C 830
C
A

A

A
G
G

G

U
C

U

840

U
G G

A

G

U
C
C
C

G

850

A
A

A

G
G
GU

U

U

A860

C
AU

A

U

G
AA

AG
U
U
U
U
A
U
U

A
A

A
880

G
A
U
G
A
A
A
U

A

U

890

U

A

C
C
U

GAUCA

900

UUGA

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

ENERGY = -264.4  MP wildtype



A

U
G
G
A
G
A
A

U

10A

CAAA
A

A
CA

A

20

AUGCCU

CG

AG

30

UUCUGG

A
A

UG

40

UC
U

UC
U

UCC
U

50

CUAGCUUUUC

60

A
GUG

U
CUU

A
U

70

G
C

U
GAGGA

A

A

80

U
GU

U

AC
UAGC

90

UGA
UGA

A

G

U

U

100

U
CA

A
A

A
ACA

A

110

A
CUC

A
A

UGUC

120

UA

UUCU

G
G

G
U 130
C

C

U

A
AU

C
A

G
C

140

UA

A

A G
C
U

C

U

G

150

C

A
C
U
C

A

AUUG

160

GUGUUGU

C
UA

170

A

U

G
G A

G C A G C

180

G C C A G U

A

G

U

U
190

U

U

A

A

G

CCUU
G

200

U
G

U

C A
A A G G

A

210 A

A

AGAAGUCG

220

AUUU
U

G A A U C

230

G
U

A
U
G C U U

C
C

240

U

A A G A

U U G G A

250

C A

G A G

G
A

U G U

260 A

C

G

U C
C

A

U C A

270

C U C G G C U A

U

U

280

U
A C

C
U C C U U

U

290
A

U
A

U
GC

C

A
A A

C
A
U
A

C

U
G

A
A

A
A

G
U

UC

U

U
C

A
G

320

G
GA

G

C

A
U C

A

C

330

C
U
U
G
A

A
A
C
U
U

340

U
U
C
A

A

U

G

A A G

350

C
U A C

A
G G A G A

360

G U U A G
U

G G A
U

370

G U
U
G A C A

C

C G

380

A
C C A

U
G A

U
G C

390

U
A

C C
C
A G G C A

400

U
G

U
A U

A
U U U G

410

C

U

G
G

A

C

G
U U

A 420
C

C

C
CC
G
G
A
G
U

430 A
U

U

C
U
G
G

C
G
A

440 A

A

G

A

U
G
C
A
G
C

450 G
A

A

A
G
G
A
C

A

C

460 G
A
C
U

U

A

A A
A

U

470

U
A
G
U
C

G
U
C
C

A

480C
G
C
U
G
U

U

G
C

U

490U
C
G

A

C
C
A

A

U
A

500U

G

A
A
C
U
C
U
G

C

510

U

G

U

C G G U G U
U

520

C U A U A C

C

C

C
A

530

U
C
U

G
G

G

A
A

G
A

540

U
G

A
G

U
U

A
A

G

C

550

A

G

A

A

A

G
C
A

G

A

560

U C
C
U
C

G A
A

A
G

570

G
G

G

U
G

C

C
G
A
U

580

U
U
C
C
U
A

A
A G

U

590

U
U

C

C A
A
U
U
G
C

600

U

A A
G
A
C

C
G A

A

C

CAG
U

C

CG
C

G

620

A
U
C

U

C
U

U
A

A
A

630

U

G
CU

G
G

G
A

A
A

640

U
U

G

A

C

G

G A U U

650

U U G U U C U
U

A

A

660

UAGGACAAGA

670

UU

A

G G
U G

U G G

680

G G U C A
A A

G

AG

690

UGAUCCCA
GU

700

CC

G G U U C U U

U

710

U
AGAACC

A

A

G

720

A

G
C
U
A A

G
A
U
U

730

G
C

C
G
G
G
A
A

G G 740

C

A
A
A
G

A

C
A

C
U

750

U
U

UU

A

U
U

C
C

C

760

GA
A

G
G

U
CC

U
A

770

G
U

G

U

U

C

C

U

A

G
U
A
C
C
A C

U

A

U
A

790

A

A

U
G

G
U

A
U

G

G

800

C
A
C
C

A

AC

G
G

U

810

G
C

GUAUAGAU

820

GCCG

G

U
U
C
U
C 830
C
A

A

A
G
G

G

U
C

U

840

U
G G

A

G

U
C
C
C

G

850

A
A

A

G
G
GU

U

U

A860

C
AU

A

U

G
AA

AG
U
U
U
U
A
U
U

A
A

A
880

G
A
U
G
A
A
A
U

A

U

890

U

A

C
C
U

GAUCA

900

UUGA

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

ENERGY = -264.4  MP wildtype


