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Figure S2: Distribution for the number of mutations for unique sequences generated by RAG-
IF for 22 successful sequences (out of 27 starting sequences) for the 7_4 target topology (cont
on next page).
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Figure S2: Distribution for the number of mutations for unique sequences generated by RAG-
IF for 22 successful sequences (out of 27 starting sequences) for the 7_4 target topology (cont
from previous page).
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Figure S3: Distribution for the number of mutations for unique sequences generated by
RAG-IF for 5 successful sequences (out of 9 starting sequences) for the 8 4 target topology.
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Figure S4: Distribution for the number of mutations for unique sequences generated by RAG-
IF for 17 successful sequences (out of 20 starting sequences) for the 8_6 target topology (cont
on next page).
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Figure S4: Distribution for the number of mutations for unique sequences generated by RAG-
IF for 17 successful sequences (out of 20 starting sequences) for the 8_6 target topology (cont
from previous page).
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Figure S5: Distribution for the number of mutations for unique sequences generated by RAG-
IF for 24 successful sequences (out of 26 starting sequences) for the 8_7 target topology (cont
on next page).
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Figure S5: Distribution for the number of mutations for unique sequences generated by RAG-
IF for 24 successful sequences (out of 26 starting sequences) for the 8_7 target topology (cont
from previous page).
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Figure S6: Distribution for the number of mutations for unique sequences generated by RAG-
IF for 24 successful sequences (out of 34 starting sequences) for the 8_9 target topology (cont
on next page).
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Figure S6: Distribution for the number of mutations for unique sequences generated by RAG-
IF for 24 successful sequences (out of 34 starting sequences) for the 8_9 target topology (cont
from previous page).
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Figure S7: Distribution for the number of mutations for unique sequences generated by RAG-
IF for 68 successful sequences (out of 71 starting sequences) for the 8_12 target topology (cont
on next page).

12



Starting Sequence Number 13

30 s
aol
2
sk
20
20l
1)
10f
s 1 sk
o ob |
o 2 4 &

Starting Sequence Number 14 Starting Sequence Number 15

Number of Optimal Sequences

Number of Optimal Sequences
Number of Optimal Sequences

- o I-
8 0 12 14 16 18 20 0 2 4 6 8 12 14 16 18 20 o 2 4 6 8 0 12 14 16 18 20
Number of Mutations Number of Mutations Number of Mutations

Starting Sequence Number 16

Jll_l ‘

Number of Mutations Number of Mutations Number of Mutations

Starting Sequence Number 17 Starting Sequence Number 18

30

Number of Optimal Sequences

Number of Optimal Sequences
Number of Optimal Sequences

Starting Sequence Number 19

o Ilh .
0 2 4 6 8 10 12 14 16 18 20 o 2 4 6 8 10 12 14 16 8 20 0 2 4 6 8 10 2 1 16 18 20

Number of Mutations Number of Mutations Number of Mutations

Starting Sequence Number 20 Starting Sequence Number 21

Number of Optimal Sequences

Number of Optimal Sequences
Number of Optimal Sequences

Starting Sequence Number 23 . Starting Sequence Number 24

Starting Sequence Number 22

Number of Optimal Sequences

Number of Optimal Sequences
Number of Optimal Sequences

L 1
1
o
o o o 2 4 6 8 10 12 14 16 18 20

3 2 4 6 8 1 12 14 16 18 20 o 2 4 6 8 12 14 16 18 20 i
Number of Mutations Number of Mutations Number of Mutations

Figure S7: Distribution for the number of mutations for unique sequences generated by RAG-
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Figure S7: Distribution for the number of mutations for unique sequences generated by RAG-
IF for 68 successful sequences (out of 71 starting sequences) for the 8_12 target topology (cont
on next page).

14



Starting Sequence Number 37 Starting Sequence Number 38 Starting Sequence Number 39

2 15

Number of Optimal Sequences

Number of Optimal Sequences
Number of Optimal Sequences

%2 4 s s w12 1 16 1w r—— s 10 2 1 e 1 2 e 2 4 s s w0 12 1 16 1
Number of Mutations Number of Mutations Number of Mutations
“ Starting Sequence Number 40 e Starting Sequence Number 41 0 Starting Sequence Number 42

8

8

Number of Optimal Sequences

Number of Optimal Sequences
Number of Optimal Sequences

3 2 4 3 8 0 12 14 16 18 20 6 8 0 12 1 16 18 20 3 2 4 3 8 w12 14 16 18 20
Number of Mutations Number of Mutations Number of Mutations

-

Starting Sequence Number 43 Starting Sequence Number 44 Starting Sequence Number 46

2 L w s
2
, .
;
;
120
;
) 3
i
i15 E
:
)
) .
i 10
H
i

5 4
.

| e mm . ‘.G.III‘-.“..D‘ — _—
’ P

s 10 12 14 16 18 20 3 2 4 3 s 10 12 14 16 18 2 0 12 14 16 18 20
Number of Mutations Number of Mutations Number of Mutations

Number of Optimal Sequences

Number of Optimal Sequences

Starting Sequence Number 47 Starting Sequence Number 48 Starting Sequence Number 49

Number of Optimal Sequences
Number of Optimal Sequences

Number of Optimal Sequences

- >
3 2 4 3 8 0 12 14 16 18 20 6 8 12 1 16 18 20 6 8 0 12 14 16 18 20
Number of Mutations Number of Mutations Number of Mutations

-

Figure S7: Distribution for the number of mutations for unique sequences generated by RAG-
IF for 68 successful sequences (out of 71 starting sequences) for the 8_12 target topology (cont
on next page).
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Figure S7: Distribution for the number of mutations for unique sequences generated by RAG-
IF for 68 successful sequences (out of 71 starting sequences) for the 8_12 target topology (cont
on next page).
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Time Comparison between RNAInverse and GA
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Figure S8: Run time comparison between RAG-IF GA algorithm and RNAInverse for the
sample sequence for 6 target topologies shown in Figures 4-9 in the main article. For sequence
3 for the 8_12 topology, the intermediate sequence shown in Figure 9 of the main document
is used. Both RNAInverse and GA were run until they generated at least 800 sequences.
Note that the generated sequences by GA and RNAlnverse were not screened further to
check whether they fold onto the target topology.
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(a) Target Topology 7_4 (b) Target Topology 8_4
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Figure S9: The NUPACK predicted topologies for the starting sequences for 6 target topolo-

gies. Number of all starting sequences are shown in blue and number of successful starting
sequences (for which RAG-IF generates at least one successful sequence) are shown in orange.
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