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Legends and stills for supplementary videos

SHT-A Full Map Threshold level 0.15

Supplementary Video 1. Cryo-EM reconstruction of the 5SHT-A RNA origami.

Depicted first is the map from a local refinement using a mask covering the entire structure,
autogenerated by cryoSPARC. Coloring has been applied to the map through the motifs
modeled into the map. Tetraloops are depicted in yellow, crossovers in blue and KLs in
magenta. The map is further refined by local refinement using a mask covering only H2-H4
(shown in grey 0:47-0:51). This results in better local resolution at the crossovers and central
KL. Local resolutions are colored on the map surface.

6HBC Interpolations

Supplementary Video 2. 6HBC maturation necessitates the breaking of the H6 KL.

Depicted first are the reconstructions of the young and mature 6HBC conformers with the
surface near the A2:A2’ stack colored red. The A2:A2’ stack of the young conformer faces
inward but the A2:A2’ stack of the mature conformer faces outward. Rotation of each half of
H6 in opposite directions is required to transition between the two conformers, when
visualized by interpolation it becomes clear that the central KL must break for this to occur.



SHT-A 3D Variability Analysis

Mode 3

Supplementary Video 3. Local dynamics of the 5SHT-A RNA origami.

Three principal modes of variability were solved using cryoSPARC’s 3D variability analysis
algorithms. Each mode is displayed as a volume series comprised of 20 different volumes
reconstructed from particle sets classified along a given motion trajectory.

Mode 1

Young Conformer

Supplementary Video 4. Local dynamics of the 6HBC Young and Mature conformers.

Three principal modes of variability were solved from both the 6HBC-Young and 6HBC-
Mature datasets, using cryoSPARC’s 3D variability analysis algorithms. Each mode is
displayed as a volume series comprised of 20 different volumes reconstructed from particle
sets classified along a given motion trajectory.



GGAAUUAGAGUGUGUUCCUGAACUGCUUCGGCGGUUCGCUACGUUCUUCGGAAUGUAUAUAGUGUUCG
CAUUAUACCGUAGUCCAAGCCGUGUGGUUCGCCGCACGUCGUUCGUUCGCGGACGAGCAGGUGCCAUA
ACCUCCAAAUGGUACCUGCGCGUGUUGUCAGCAAGGUCUAAGCUGAUAACACUAUGCUAACGACUGAA
GCAUAUUGGAUUACGGGCCAAGGGCAGCUAAGAUCGGAAGCUGUCCUUGAGGAACGCACUCUGAUUCC
CCUCCGGAAGGAGCCCCACAGGUAAUAAACCGAUCAUAUUACUUGUGCACUCGCAACAGUCGAGCGGG
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Supplementary Table 1. RNA sequence and blueprint for 5-helix tile A (5HT-A).
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Supplementary Table 2. RNA sequence and blueprint for 5-helix tile A with twist

correction (5SHT-A-TC).

SHT-A-TC

GGGCACUUACCCUUUAGUGCGAAGGUUUCGACCUUCGAUCCAUUUGUUCGCAAAUGGGAUGAUCUUCG
GAUCAUCCGCGUAGUCUGUUCAGUCGUUUCGACGACUGGCCCCACUUCGGUGGGGCCACGGUACUUAG

AAGUGAACACUAAGUGUCGUGAACACCAUUUGGUUAACUGCUCAAACUAAAUGGUGAUGAGGGAAGGA
AUGACCCUCAUCGGACUACGCGAUCCGAGUGAUGGGAAUGGCUGACCCAUCGCUCGGCACUGGAGGGU
GAGUGCCCCUCAUUCGCAUAAGGGCCGACCCAGACAACAGCCAAGUUUGGGUCGGAGAUGCGAACAUU
CCACGCAUCUGAACGGUUGAGAACUUACAAGGGCAAGAGCAGAGUCCUUGUAAGGGCUUUACACGUCA
AGUUCACAGACGUGUAAGGCCCGUCGCCCUUCGGGGCGACGUUCACGGCAUUUCGAUGCCGUGCAGCC

UGUUCGCAGGCUGCUUGACCGUUCCCCUGCCCUUUCGAGGGCAGACUACUCUUCGGAGUAGUCUUAUG
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Supplementary Table 3. RNA sequence and blueprint for 5-helix tile B (SHT-B).

SHT-B

GGAACUUAUUCAUUAUACCCCUCAUUUUCGAGUGAGGCGGAUUAGAUUCGUCUGAUCGUAGUGGUGGU
GGCUUGCUUCGGCGAGCCCGGCAGGCCUUCGGGCUUGCUCAGGGGUUCGCUCCUGAGAUUAUCAUCCA
AGGAAUGAGGAUGGUAAUCCGGCGUCGAUUGUAAUCACUGAACAAUUGACGCACCACUACUACAGUCC

CAAAUCCGGAGGGACUCGUCGACUCGGUUAACCUUUCAAACCGGGUCGAGGUAUAGUGAAUGAGUUCC
CCAUCUCCAUUUACGGCAUCUUGUGCGAAGAAAGGACGCACGAGAUGGUCCUUACGGGGUGUCCCAAC

CGGAUAGGGGCACGCAGGAUGCCUAGAACAGUGAACUAGGUAUCCUCAGUGCGCCAUGCAACAUUCCA
GCAUGGUGCACUGCAGGGCUCCUGAAAAGGAGUCCUGGCAGAAGGGUUCGCCUUUCUCCCGUAGGGAC

GACUUUCUUUGAAAAAAGGAAGUCCCAGUUUGCUUCGGCGAACUCCGACUCUAGGAAACUAGGGUCGG

GUAGAUGGAGGUGG
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Supplementary Table 4. RNA sequence and blueprint for 5-helix tile B (SHT-B-V2).

SHT-B-V2

GGAACUUAUUCAUUAUACCCCUCAUUUUCGAGUGAGGCGGAUUAGAUUCGUCUGAUCGUAGUGGUGGU
GGCUUGCUUCGGCGAGCCCGGCAGGCCUUCGGGCUUGCUCAGGGGUUCGCUCCUGAGAUUAUCAUCCA
ACCUCCAAGGAUGGUAAUCCGGCGUCGAUUGUAAGGUCUAAACAAUUGACGCACCACUACUACAGUCC
CAACGACUGAGGGACUCGUCGACUCGGUUAAGAUCGGAAACCGGGUCGAGGUAUAGUGAAUGAGUUCC
AAUUCUCCAUUUACGGCAUCUUGUGCGAACCGAUCACGCACGAGAUGGUCCUUACGGGGUGUCCCAAC
AGUCGAGGGGCACGCAGGAUGCCUAGAAUAGACCACUAGGUAUCCUCAGUGCGCCAUGCAAUGGAGGA
GCAUGGUGCACUGCAGGGCUCCUGAAAAGGAGUCCUGGCAGAAGGGUUCGCCUUUCUCCCGUAGGGAC
GACUUUCUUUGAAAAAAGGAAGUCCCAGUUUGCUUCGGCGAACUCCGACUCUAGGAAACUAGGGUCGG
GUAGAUGGAGAAUU
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Supplementary Table 5. RNA sequence and blueprint for 5-helix tile B with 3 KL
columns (5HT-B-3X).

SHT-B-3X

GGAACCUAAUCAUAAUUCCCUUUUCAUCCUCUUCUCAACUCUACUUUUCUUGAUCUUCCGCCUCUCAU
CCUUUCAUUAUCUUCAUCCCUGCUUGCAUAUAGUGCCUUCGGGUACUAUGUGCAAGUAGGGGCGUCUG
UGAUUCGUGGCUGUUCGCAGUCACGAAUUACAGACCAGGCUGUCGGAGAUGGGUUUUCGAAUCCAUCU
GGCCAGGGGUUCGCCCUUGGGAACUUUUAUUCGUAGAAGUUCAAAAGUUUAGGAAUGGACAACCUAAG
CUUUUCCAUCAGUCGUGCAAGAACGGAGCACGGCUGAUCCGACGGCCUGCGCUACAAACUGACAGUAG
CGGCUGGGAUGCGCUAAACGUUGAAGCGCGUCCCAAUGAAGGUAAUGGAAGGAUGAGGGGCGGAGGAU
GGUACAGGUGAAGAACAACGUACUUCAUCUGUAGGUUGGGUGUGACGUAACAAGUCAGUAGUUGCGUG
GAGGAUUAUCCGAACCGUUCACGGAUGAUCCUACUUCGUGGUAGGAAUGUCCAACCUACCGCGAAGUG
GACUUCAAACAAUGGCUAAGUUUGGAGUCCCCGAGUGGGGACGAAUUUCCCACGUCCUCACUCCACAC
UCAACCACGGUCAAGGUGUAAGACCGUCCUUAGAUCGGCUAACUAGUGAAGCCGGUCUAACAAGAAGA
GUAGGGUUGAGAAGGGGAUGAGAAGCCCGAAAUGUGACAACACUAGAGUCACGUUUCGCAUACUCACG
ACUAGAACAAUACACCAGUUUUAGGGCUCCAUGCUACAAGGGAAAAGUAGCGUGGAGGGUCCCGAUAC
GCAAUAGCCAAGCGUAUUGGGACCUAGCAUACCCUAACUCCACAAGGGUGUGCUACCGAGUGUACGGG
AACGGAUAACCCGUGCACUCUCGUGGGUAUGACAACAAAAGGUAGAUGUUGUGGUUCCUGACGGGAAU
CGUCUACCCGUUAGGAAGGAAUUGUGAUUGGGUUCCAAAUUUCACCUAAUCCUGUCCUACUCAAAAGA
CGAAUGAGUGGGACACCGGGAGCGAACGCGGGGAACUACCUACCCUGCGGCCUCAGGAAGCGAAUAUC
CGACGCUUUCUGAGCUAGUCUUUCGGAAAGUGGAGAUCCGAAGGACUAGUAUGGCAGUCAUGAUGGUG
GUUCGCCACCGUCAUGAUUGCCAUAGCGAUGCGCGGGUGAGCUGCUUCGGCGGCUCGCCCGUGCAUCU
UCGCUUCCGGGGAGGGUUCUUCGGAACCUUCUGGGACGUCGUUCGCGGCGUCGGUUUAAGGUUCGCCU
UAGACCAUUGGGUGAAGUUU
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Supplementary Table 6. RNA sequence and blueprint for 6-helix bundle (6HB).

6HB

GGGAAAUCCCGCCCUGAUACGGUUCACGUUCGCGUGGACCGUCGGGUGGUCCGCUUACGAGCGGGCCA
CGGCGACCGUGCAAUGCGUUGCAUGGUCCGGGCUUGCUCGCUACGGCGAGUAAGCGGGGAACUAGAGG
UGCGCCUCUGGUUCGGCGCUAUGUGGCUCCGGCUACAUAGUGCCCCGAUUGGGGAACCCCUAACCCCA
GUCGGCCCGUUGGGUCACAACGGUUCAGUGAUCCAACCCGGGUAUGGCACAACGCGAUAGUGCUAUAC
CGCCGUAUGUUCGGAAUGAUGGACCGAGCAUACCCGCACGUGGUGGAACACUCGACCACUACGUGAUU
AGGGUGGGGUUUCCCAGAAUUUGUAUCGUGGCCGACUGAGAACUAACGAGUGAAGUUCUUAGUCCCCG
UUUUGAGAUGAACCAUCAACAUCUCGAAACCCGGAUAUCGGUGUAAAUCGCGAACACCGGUAUCGCCG
AGCUAACUGUAAGAACCGAACAGUUGGCUCCAUGUUUAAACGGCAAUAGGGGAGCUGUUUAGACAUGA
GCAGCGGCGUUCGCGCCGUUGCUGGCGUCCGUUUGAUCCGUCAAAUGGACCGGGCAGUUUAUCUCCGG
AUAAGCUGCGGGGUCCGAUGAUUCCGAUCAUUGGACGGCGUCGGGUUGGUGCGCCAACUCGACUGAUC
CUUUUACCUACGGGUAGAAGGAUCACAUGAUGCAAGUUCU
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Supplementary Table 7. RNA sequence and blueprint for 6-helix bundle with clasp
(6HBC).

6HBC

GGGAGAGUACUAUUCAGAUGCAGACCGCAAGUUCAGAGCGGUUUGCAUCUAGGGUACGUUUUCGAACG
UAUCCUCCGACUAAGUGUAUUCGUAUACUUAGUGCCUUGUGCCUGCUUCGGCAGGCAUGACCCAAAUG
UGCCUUUCGGGGCACAUUUCCGGUCAUCCAAGUUCGCUUGGGUGAUGCGGGCGUAUAGGUUCGUCUAU
ACGUCCGCGUUUUCCGAGAAGAGGUAACUCGGGAAACCGGUCCACGUGACAAAGGUAGAGUUACGUGG
AGGGAGCAGCUGCAAAGGGAUAAUGCAGUUGCUGGCUGGAUGCCAGAACUCACGACUGGCAUCUACGG
GGAUGGUGCUCUCCCAAUUCUCCAUUUACCGCCGAAUCGACCCCAACGUGAGAGGGGUCGGUUCCCCG
AGCAUAGACCAAUAUCCCAGGUUUAUGCUCCCCAACGCUGGACGAACUACCUACGUCUAGCGUUCCGG
CAAAUGAGUCAAUACCUCAGACUUAUUUGCGGUGCCUGAGCCUAAACUGAACAUGGGUUCAGGCAUCU
UGGCUCCAGUUCGCUGGAGCCGACGGUAGCGCUGCGUUCGCGCAGUGCUAGGGAGCAUCCGUUUUCGA
GCGGAUGCUGGGCGGUUGCCUGUUCGCAGGCAAUCGGGCCUACUCAUGAUUCGUCAUGAGUGGUGACA
GCGUGAUGUUCGCAUUACGCUGUCGGGUAGAUGGAGAAUU
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Supplementary Table 8. RNA sequence and blueprint for 6-helix bundle with clasp and
protein binding sites (6HBC-PBS).

6HBC-PBS

GGGACACUUCUAUACAGACUGCGGUUAGAACUGGUCACUAAUCGUAGUCUGCGUGCGCGUUAAGUAUA
CAGGUCCUCCGCUUGGAGGAAAGAAGGUAUACUUGGCGCGCACGCCCGAGCCUCAAUCUUCGGAUUGA
GGUUGCCGCUUGGGCUUUGCACAGAGAGGACCUGAGCUUUCAGGUAAGAAGCUCUGUGCGAAGCUCAA
GCCCCUUGAUAGUGCUUCGGUACUAUCAACCGAAGUUACUUCUGGUCCCGGAGGACUAACGCUUGUUA
GUAAGAAGCCGGGACCGGGAGUAACUUGCGAUGAGCGCGUUUCGACGCGUUCAUCGCCUGGAUUCUAA
AGAGUAGAUGGAAUCCAGCGGAUUCCCGCAGAAUGACGGACUGCGGGGAUGGGACUGGGUCGAAAGAA
UGGAUCGGCCCAGUGGCCCAGCACAACAAGCCGAUAGUUGUGUUGGCGGGUAUAGGAGUGUCCCAAUU
GCAAGCUCUAGGCCGACUAUCAGGCAAAUCGGCAGCCUGGUAGUCCCCGUCUGCGUGGUAACCAUUCA
ACUACGCAGACCCCGUAGCGGUAUCAACCGUCAAGAUACCGCUGCCCGGUGUCACCGCCAACUACUCA
GGUGGUGGCACGGUUGCCCGAGAGCAAGACCAGAGCUCUUGGGCGAUCCAGACUGUCGUACACCAAUA
GGAGGUGCGCUUGCACCUAAGAAGAUUGGUGUAUGACAGUCUGCGGGACAGCUUCGUUCGCGGGGUUG
UCGGGCAAACUUUCGAUAUGUAACAGGUGAAAGGCUUCUUUCAAAGAAGGUUACAUAUUGAAAGUUUG
GGGCGGUUGCCUGUUCGCAGGCAAUCGGGCGGUCUGGCCGGGUCACGAAAGGACUCAGGCUUCUGAGU
AAGAAGUUCGUGACCUGGCCAGACCUGACAGCGUGAUGUUCGCAUUACGCUGUCGCUGGAGUUUGUAA
Uu
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Supplementary Table 9. RNA sequence and blueprint for 16-helix satellite (6HS).

6HS

GGAACAAGCAUAACCCGUCCAGGUUCUCAAGACCAAAGAGAACUUGGACCUAUAGUCGGCGUCUACCC
GUGUCGCCACGGGUGGACGCCGGCUAUAGGCUUCCCUUUCAUCGCACCUCGCGUUCGCACGCGGGGUG
CGCUGACGGUGGGGCUAGCGCCCCAUCGUCAGCCCUAUCCCGUUACUUUACAGAGGUCCCGCGCAAUU
UGUGGACCUUGGCAGGUCCGCAAAUUGCGUGGGACGGUGCGGGGUUUCAUGGCUGAAACCUCGCACCG
UAAUAGCGGUGAUUAACGAGCUAGCGCUCGUUGAUCACCCACUUCGGUAACUCAAGAACCGGAGUGCG
UUUGGAUCUUCAAUCCUAGAGAAGGUCCAAACGGCUGUUACCUCUGUGAAGUAACGACGCGUCACAAU
GGACUAGUGAUGCGUCGCACGCUACCCCAAAACCAGAGGGGUGGCGUGCGGGGUAGGGAUGAAGGGGA
AGCGGGUUGUGUUUGUUCCCAAAUACCUUCUUCGGGCCUCUCUUCCAUGAUACUAUUGAUUAUUUCGC
UUCUAAUAUACCCCGUAGUCUCCGGACUACGCCCGACGUCCGCGUCGGGGAGGGGCUAACAGACUAAG
CUCCUCGGCCCGUAAUACCGAAACGGGGUAAUACCCACCCGCAGUUCCCGGGACUGUAAUCGGUAAAC
AGUCGGCGCAAAGUCUGAGCGCCCUUACUCUUCGGAGUAAGCCGGCAGUAUACGUACUGCCCGAGGGU
GCUCGUAUUUGUGCGCAAAUACCGCAUAUGGUACGCCAUAUGGGAGUGGUGACUUUCGAGUCAUCACU
CCCACGUUUGAAGGAUGAACAAGCGUGCGCCCUUGAAAUCGUCACAAGGGGAGCGCCCUCGGGGAAUU
GCGGCGGUCACAAGACGAUAGUGACGGCCCAAUCAUCCAGGGCCCCAACUCUACGGAGUUGGCGCUAG
UCUUACGAGACUAGGUGGGUGUUACGUAUAUUGGAAGCGAGAUAAUCAAUGGUAUCCUGGUUAAUGGA
GGAGAGGGGCGUUUUAUAGUGAAAGUCCAACACUAUGAAACCGGGCUCCGGGAUCAACUAGGAAGAUC
UCGGAGCGGCGCAUUUUCUAUUCGCCUUCUCUUACAUAUCUAAAUACUCUUUUCUCGCGCUGGUAUCC
GUACCAGCCGGAUGAUACGUCAUCCGCAGCUGAGAAUAGGUGACUCAGCUGGCGCGGAAAUCCUGUAU
CCGCCUUACUUCCGCCUACGCUCUAGGCGUGGAUAAACAGGAAAUCCACGACCCAACACCUAAGGGUC
GAGCAAUUCCGAUUGCUCGCCCUCGAAUACGUUCGAGGCUGGCGUGCUGGGUGGUGUCCGCACCACCG
GGAUCCUGUACGCAGGAUCGGCGAGGAGGGUUUCGACCCUUCUCGCCGAGUGAAUAACUGUUGAAUUC
GCUCCCCGUCCCAAGUCUUGAGGGACGCAGCAUGCCAGCUAGGGCGUAGCGGCCUUAACAAGACAAAG
GCGAGGUAACAACAGAACCUCCCCUGUCUGCGGACAGGGCGGUUGCUCUCCGGAGCAACGCGGAGGUA
AGGAGAGAAGAGUGUUUAGAUGUGUAAGAGGAGGCGCUUGAGAAAUAGAGAAUGCCAUAGCCGUAUGU
AAAUUGGUCAUACAUAUGGCUAUGGGUCUGCAGUUACGACUGCGGACCGCCCUGAUGUAGGUACGCCU
AUAUCAGCCGGGCUGCUCCGUACGCGGAGUAGCCGCCGUCGGGUGGCUACGGCCAUCCGACCCCGCAG
UCAUGAUUCGUCAUGGCUGCCAGACGUGCGGAUUACGAUCCGUACGUCUGGAAGGAGGUGUUUG
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Supplementary Table 10. Cryo-EM data collection, refinement and validation statistics.

SHT-A S5HT-A-TC S5HT-B 5HT-B-3X 6HB 6HBC-Y1 6HBC-PBS  6HBC-Y2 6HBC-M2
EMD-13633 EMD-13926 EMD-13636 EMD-13592 EMD-13627 EMD-13628 EMD-13630 EMD-13626 EMD-13625
PDB7PTQ PDB7QDU PDB 7PTS PDB 7PTK  PDB 7PTL
Data collection and processing
Magnification 130000 130000 130000 130000 130000 130000 130000 130000 130000
Voltage (kV) 300 300 300 300 300 300 300 300 300
Electron exposure (e—/A?) ~60 ~60 ~60 ~60 ~60 ~60 ~60 ~60 ~60
Defocus range (jum) -0.7t0-22 -0.7t0-2.2 -0.7t0-2.2 -0.7t0-2.2 -0.7t0-2.2 -0.7t0-2.2 -0.7t0-2.2 -0.7t0-2.2 -0.7t0-2.2
Pixel size (A) 0.647 0.647 0.647 0.647 0.647 0.647 0.647 0.86 0.86
Symmetry imposed None None None None None None None None None
Initial particle images (no.) 1434423 605848 229472 588769 258034 2037822 229472 332956 332956
Final particle images (no.) 471934 166751 54260 173322 92383 375961 54260 55036 55657
Map resolution (A)
FSC threshold (0.143) 4.08 5.14 571 6.50 6.61 5.18 571 7.04 7.43
Refinement
Initial model used (PDB code) None None None N/A N/A None None N/A N/A
Model resolution (A)
FSC threshold (0.143) 3.9 4.8 5.3 N/A N/A 5 4.7 N/A N/A
Map sharpening B factor (A?) 303 252 306 N/A N/A 303 302 N/A N/A
Model composition
Non-hydrogen atoms 17434 17693 17906 N/A N/A 23080 23080 N/A N/A
Hydrogen atoms 5847 5941 6006 N/A N/A 7743 7743 N/A N/A
Nucleotide residues 544 552 558 N/A N/A 720 720 N/A N/A
R.m.s. deviations
Bond lengths (A) 0.014 (0) 0.014 (2) 0.015 (0) N/A N/A 0.014 (0) 0.014 (1) N/A N/A
Bond angles (°) 1.954 (184)  2.107 (250)  2.307 (798) N/A N/A 2.075(606)  2.051(332) N/A N/A
Validation
MolProbity score 1.99 2.38 2.49 N/A N/A 2.25 2.33 N/A N/A
Clashscore 1.20 4.58 6.22 N/A N/A 3.08 3.95 N/A N/A

14



Supplementary Table 11. Seam curvature angles ¢ measured from 3DVA of SHT-A.

Each row in the table corresponds to two seams of a given RNA origami structure. The seams
(S) are numbered from 5’ to 3” and helices (H) are numbered from helix 1, which contain the
transcription start site.

Component 1

Seam S1 S2

Theta H1-H2-H3 | H2-H3-H4 | H3-H4-H5 | H1-H2-H3 | H2-H3-H4 | H3-H4-H5
1 179 140 141 164 145 175
2 179 139 143 160 146 176
3 180 139 144 157 147 175
4 180 138 145 153 147 176
5 179 137 147 149 146 177
6 179 137 148 146 146 177
7 178 136 149 145 146 177
8 177 136 151 143 146 177
9 177 136 152 141 146 178
10 176 135 154 139 146 178
11 176 135 155 138 146 180
12 176 135 156 136 146 180
13 175 135 157 134 146 179
14 174 135 158 133 146 179
15 175 133 161 132 146 178
16 175 133 162 131 146 177
17 175 132 164 130 146 177
18 175 131 166 129 146 176
19 175 129 168 127 146 175
20 175 130 169 127 145 173
Range 6.19 10.63 28.05 37.02 1.67 6.97

Component 2

Seam S1 S2

Theta H1-H2-H3 | H2-H3-H4 | H3-H4-H5 | H1-H2-H3 | H2-H3-H4 | H3-H4-H5
1 150 158 149 143 155 175
2 159 160 147 144 155 175
3 158 160 147 142 156 174
4 157 158 149 142 156 173
5 154 158 151 143 154 173
6 155 159 146 144 153 174
7 155 156 148 143 153 174
8 155 155 149 143 151 174
9 154 154 150 142 151 174
10 153 154 150 142 151 173
11 151 154 150 142 151 173
12 150 154 149 142 148 174
13 151 154 148 142 143 178
14 151 153 148 144 140 175
15 150 151 150 143 140 176
16 147 150 152 144 145 172
17 147 149 153 144 140 180
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18 148 148 152 143 140 179
19 148 150 147 143 141 179
20 149 146 152 143 142 175
Range 11.42 13.81 7.43 2.15 16.30 7.85
Component 3

Seam S1 S2

Theta H1-H2-H3 | H2-H3-H4 | H3-H4-H5 | H1-H2-H3 | H2-H3-H4 | H3-H4-H5
1 174 144 153 155 149 174
2 170 140 151 145 153 173
3 170 142 146 144 152 174
4 178 149 144 143 152 173
5 180 150 144 150 146 173
6 178 146 146 148 145 172
7 174 141 145 144 146 172
8 175 140 144 145 144 172
9 177 139 145 144 141 170
10 175 138 144 143 141 173
11 176 138 142 141 141 172
12 179 138 141 140 140 172
13 179 137 140 140 137 171
14 179 137 140 139 135 169
15 179 137 139 136 137 171
16 178 135 137 136 137 173
17 175 138 137 137 136 175
18 179 135 137 137 136 176
19 177 134 136 134 136 175
20 177 130 137 133 135 175
Range 9.68 20.38 17.34 22.37 17.71 7.05

16




Supplementary Table 12. Crossover angles 6 measured from 3DVA of 5HT-A.

Each row in the table corresponds to two seams of a given RNA origami structure. The seams
(S) are numbered from 5’ to 3’ and helices (H) are numbered from helix 1, which contain the
transcription start site.

Component 1

Seam Sl S2

Theta H1-H2 H2-H3 H3-H4 H4-H5 H1-H2 H2-H3 H3-H4 H4-H5
1 15.2 16.3 25.1 22.3 15.7 20.5 114 28.4
2 16.6 16.7 25.0 22.0 16.8 20.6 11.0 28.0
3 18.2 17.0 25.0 21.5 17.6 20.6 10.8 27.5
4 194 17.3 25.0 21.1 18.4 20.6 10.7 27.0
5 20.6 17.6 25.1 20.7 19.2 20.6 104 26.5
6 22.1 17.8 25.0 20.1 19.9 20.7 10.1 25.9
7 23.3 18.1 24.8 19.6 20.5 20.6 9.8 25.3
8 24.5 18.4 24.7 19.1 21.1 20.7 9.5 24.6
9 25.6 18.6 24.5 18.2 21.7 20.6 9.1 24.0
10 26.9 18.8 24.5 17.7 22.2 20.6 8.9 23.5
11 25.9 19.0 24.4 17.2 22.7 20.6 8.5 22.9
12 26.9 19.4 24.5 16.4 23.3 20.5 8.2 22.2
13 28.0 19.8 24.3 15.7 23.6 20.5 7.9 21.6
14 28.9 20.0 24.3 15.1 24.1 20.6 7.6 20.9
15 29.8 20.2 24.1 14.3 24.4 20.6 7.1 20.2
16 30.6 20.5 24.1 13.6 24.9 20.6 6.8 19.5
17 31.6 20.7 23.9 12.9 25.3 20.7 6.5 18.9
18 32.3 21.0 23.7 12.0 25.7 20.6 6.1 18.2
19 32.9 21.3 235 11.2 26.0 20.7 5.7 17.6
20 33.6 21.7 23.5 10.5 26.3 20.5 54 16.9
Range 18.5 5.4 1.6 11.9 10.5 0.2 6.0 115

Component 2

Seam S1 S2

Theta H1-H2 H2-H3 H3-H4 H4-H5 H1-H2 H2-H3 H3-H4 H4-H5
1 25.9 20.1 26.4 16.7 21.9 22.2 7.2 24.6
2 26.1 20.0 26.3 17.0 21.9 22.2 7.3 24.6
3 25.8 19.6 26.1 17.0 22.2 22.2 7.5 24.5
4 25.3 194 25.7 16.9 22.3 21.9 7.6 24.4
5 25.3 19.2 25.4 17.0 22.4 21.8 7.8 24.3
6 25.2 19.0 24.9 17.0 22.4 21.6 8.0 24.2
7 25.1 18.7 24.7 17.1 22.4 21.5 8.2 24.0
8 25.2 18.4 24.2 17.2 22.6 21.5 8.5 24.0
9 25.1 18.2 24.0 17.2 22.7 21.3 8.8 24.0
10 25.2 18.1 23.7 17.2 22.8 21.4 9.1 23.9
11 25.4 18.0 23.2 17.2 22.9 21.3 9.4 23.7
12 25.9 17.6 23.1 17.5 23.0 21.3 9.9 23.7
13 26.3 17.3 22.7 17.6 23.0 21.2 10.2 23.5
14 26.7 17.0 22.6 17.8 23.1 21.2 10.5 23.5
15 27.5 16.7 22.4 17.9 23.3 21.5 11.3 23.4
16 28.8 16.5 22.1 18.0 23.3 21.7 12.1 23.4
17 30.6 16.4 21.8 17.9 23.4 22.0 13.1 23.5
18 31.9 16.4 21.5 18.2 23.5 22.6 14.4 23.4
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19 33.7 16.1 21.2 18.3 23.5 22.8 14.9 23.4
20 35.7 15.7 21.0 18.2 23.5 23.3 15.8 23.4
Range 10.6 4.4 5.4 1.6 1.6 2.1 8.6 1.3
Component 3

Seam S1 S2

Theta H1-H2 H2-H3 H3-H4 H4-H5 H1-H2 H2-H3 H3-H4 H4-H5
1 20.0 175 24.7 16.8 22.2 20.7 9.3 22.2
2 21.0 17.6 24.6 16.7 22.0 20.6 9.3 22.4
3 22.1 17.6 24.3 16.6 22.0 20.7 9.2 22.6
4 22.6 17.6 24.3 16.7 22.0 20.7 9.1 22.7
5 23.2 17.7 24.2 16.9 22.1 20.8 9.0 22.9
6 24.1 17.7 24.0 17.2 22.1 20.8 9.2 23.1
7 24.9 17.7 23.6 17.2 22.3 21.1 9.2 23.3
8 25.7 17.6 23.4 17.2 22.4 21.0 9.1 23.5
9 26.8 17.6 23.3 17.2 22.6 21.2 9.1 23.7
10 27.6 17.6 23.2 17.3 22.8 21.1 9.0 23.9
11 28.2 17.6 23.0 174 22.8 21.3 8.9 24.1
12 28.7 17.7 22.8 174 22.9 21.2 8.8 24.3
13 29.5 17.9 22.6 17.6 23.1 21.2 8.7 24.5
14 30.3 17.8 22.4 17.8 23.2 21.4 8.7 24.7
15 30.9 17.9 22.0 17.7 23.4 21.4 8.8 25.0
16 315 17.8 21.8 17.8 23.4 21.6 8.8 25.3
17 32.1 17.8 21.8 17.9 23.8 21.6 8.7 25.4
18 32.9 18.0 21.6 18.0 23.9 21.6 8.6 25.5
19 31.1 18.0 21.5 18.2 24.0 21.6 8.7 25.9
20 314 17.9 21.3 18.3 24.1 21.7 8.7 26.3
Range 12.9 0.5 34 1.7 2.1 1.1 0.7 4.1
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GSFSC Resolution: 4.084

—— No Mask (5.14)
- Spherical (4.74)

— Loose (4.34)

—— Tight (44)

—— Corrected (4.14)

Supplementary Fig. 1. Cryo-EM data and reconstruction of 5SHT-A.

a, Example cryo-EM micrograph from the 5SHT-A dataset. b, Gold-Standard Fourier Shell
Correlation for the 5SHT-A reconstruction. c, 2D classes from the final particle stack of the
5HT-A dataset. d, Three alternate views of the 5HT-A reconstruction.
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GSFSC Resolution: 5.144

—— No Mask (94)
w Spherical (74)
—— Loose (5.84)
—— Tight (5.14)
~— Corrected (5.14)

Supplementary Fig. 2. Cryo-EM data and reconstruction of 5SHT-A-TC.

a, Example cryo-EM micrograph from the 5SHT-A-TC dataset. b, Gold-Standard Fourier
Shell Correlation for the 5SHT-A-TC reconstruction. c, 2D classes from the final particle stack
of the SHT-B-3X dataset. d, Three alternate views of the SHT-A-TC reconstruction.
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GSFSC Resolution: 5.714

—— No Mask (7.44)
~ Spherical (6.84)
—— Loose (6.44)
—— Tight (5.54)
~—— Corrected (5.74)
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d

Supplementary Fig. 3. Cryo-EM data and reconstruction of 5HT-B.

a, Example cryo-EM micrograph from the 5HT-B dataset. b, Gold-Standard Fourier Shell
Correlation for the 5SHT-B reconstruction. ¢, 2D classes from the final particle stack of the
5HT-B dataset. d, Three alternate views of the 5SHT-B reconstruction.
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GSFSC Resolution: 6.504

—— No Mask (9.94)
— Spherical (9.34)
—— Loose (6.64)
—— Tight (6.54)
—— Corrected (6.54)
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Supplementary Fig. 4. Cryo-EM data and reconstruction of 5SHT-B-3X.

a, Example cryo-EM micrograph from the 5SHT-B-3X dataset. b, Gold-Standard Fourier Shell
Correlation for the 5SHT-B-3X reconstruction. ¢, 2D classes from the final particle stack of
the 5HT-B-3X dataset. d, Three alternate views of the 5SHT-B-3X reconstruction.
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Supplementary Fig. 5. Cryo-EM data and reconstruction of 6HB.

a, Example cryo-EM micrograph from the 6HB dataset. b, Gold-Standard Fourier Shell
Correlation for the 6HB reconstruction. c, 2D classes from the final particle stack of the 6HB
dataset. d, Three alternate views of the 6HB reconstruction.
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Supplementary Fig. 6. Cryo-EM data and reconstruction of 6HBC-Youngl.

a, Example cryo-EM micrograph from the 6HBC-Youngl dataset. b, Gold-Standard Fourier
Shell Correlation for the 6HBC-Young1l reconstruction. c, 2D classes from the final particle
stack of the 6HBC-Young1 dataset. d, Three alternate views of the 6HBC-Youngl
reconstruction.
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GSFSC Resolution: 4.904
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Supplementary Fig. 7. Cryo-EM data and reconstruction of 6HBC-PBS-Maturel.
a, Example cryo-EM micrograph from the 6HBC-PBS-Matureldataset. b, Gold-Standard
Fourier Shell Correlation for the 6HBC-PBS-Maturel reconstruction. ¢, 2D classes from the

final particle stack of the 6HBC-PBS-Matureldataset. d, Three alternate views of the 6HBC-
PBS-Maturelreconstruction.
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Supplementary Fig. 8. Cryo-EM data and reconstruction of 6HBC-Young2.

a, Example cryo-EM micrograph from the 6HBC-Young2 dataset. b, Gold-Standard Fourier
Shell Correlation for the 6HBC-Young?2 reconstruction. ¢, 2D classes from the final particle
stack of the 6HBC-Young?2 dataset. d, Three alternate views of the 6HBC-Young?2
reconstruction.
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Supplementary Fig. 9. Cryo-EM data and reconstruction of 6HBC-Mature2.

a, Example cryo-EM micrograph from the 6HBC-Mature2 dataset. b, Gold-Standard Fourier
Shell Correlation for the 6HBC-Mature2 reconstruction. ¢, 2D classes from the final particle
stack of the 6HBC-Mature2 dataset. d, Three alternate views of the 6HBC-Mature2
reconstruction.
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Supplementary Fig. 10. Map to model correlation of SHT-A.

a, Per residue cross correlation (CC) and b, Fourier shell correlation (FSC) between atomic
model and cryo-EM map for 5SHT-A.
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Supplementary Fig. 11. Map to model correlation of SHT-A-TC.

a, Per residue cross correlation (CC) and b, Fourier shell correlation (FSC) between atomic
model and cryo-EM map for 5SHT-A-TC.
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Supplementary Fig. 12. Map to model correlation of 5SHT-B.

a, Per residue cross correlation (CC) and b, Fourier shell correlation (FSC) between atomic
model and cryo-EM map for 5HT-B.
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Supplementary Fig. 13. Map to model correlation of 6HBC-Youngl.

a, Per residue cross correlation (CC) and b, Fourier shell correlation (FSC) between atomic

model and cryo-EM map for 6HBC-Youngl.

31



M.H-'m{m\q\w l[ y1 i ﬁ# s '”‘A”\‘r““ e ”“"r““f \”‘ P 'MM frﬁ\fwr i
| ' ||

.
......... W
masked
Maskea
b N
e
06
0s -
04
0.2
0.0 AN P P\ AP N A St RN P it .
-0.2
0o 0l 0.2 0.3 0.4 05 06

Yresolution {LiA)

Supplementary Fig. 14. Map to model correlation of 6HBC-PBS-Maturel.

a, Per residue cross correlation (CC) and b, Fourier shell correlation (FSC) between atomic
model and cryo-EM map for 6HBC-PBS-Maturel.
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20 nm

Supplementary Fig. 15. Cryo-EM 2D class averages of the 16H-satellite sample.

The reference-free 2D class averages are only able to capture subdomains of the 16H-satellite
structure indicating that the sample is not useful for 3D reconstruction. The two numbers on
purple rectangle are the index of the class (the first number), and the number of the images
used for this class averages (the second number), respectively.
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Supplementary Fig. 16. IPET 3D reconstruction of individual particle #1 of 16HS.

a, Seven representative tilt images of a 16HS particle displayed in the first column from the
left. Using IPET, the tilt mages are aligned to a common center via iterative refinements. The
projections of raw, intermediate and final 3D reconstructions at the corresponding tilt angles
are displayed in the next four columns. b, Two perpendicular views of the final 3D density
map; c, the map superimposed with the flexible docked model; and d the fitted model. e, FSC
analyses of the final map resolution by two methods, the “map vs. map” (the map
reconstructed from the half tilt series, such as even index, against that from the other half tilt
series) and “map vs. model” (the map against the density map generated from the model).
Two resolutions were measured for “map vs. map” at FSC=0.5 and FSC=0.143 and one
resolution was measured for “map vs. model” at FSC=0.5.
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Supplementary Fig. 17. IPET 3D reconstruction of individual particle #2 of 16HS.

a, Seven representative tilt images of a 16HS particle displayed in the first column from the
left. Using IPET, the tilt mages are aligned to a common center via iterative refinements. The
projections of raw, intermediate and final 3D reconstructions at the corresponding tilt angles
are displayed in the next four columns. b, Two perpendicular views of the final 3D density
map; c, the map superimposed with the flexible docked model; and d the fitted model. e, FSC
analyses of the final map resolution by two methods, the “map vs. map” (the map
reconstructed from the half tilt series, such as even index, against that from the other half tilt
series) and “map vs. model” (the map against the density map generated from the model).
Two resolutions were measured for “map vs. map” at FSC=0.5 and FSC=0.143 and one
resolution was measured for “map vs. model” at FSC=0.5.
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Supplementary Fig. 18. IPET 3D reconstruction of individual particle #3 of 16HS.

a, Seven representative tilt images of a 16HS particle displayed in the first column from the
left. Using IPET, the tilt mages are aligned to a common center via iterative refinements. The
projections of raw, intermediate and final 3D reconstructions at the corresponding tilt angles
are displayed in the next four columns. b, Two perpendicular views of the final 3D density
map; c, the map superimposed with the flexible docked model; and d the fitted model. e, FSC
analyses of the final map resolution by two methods, the “map vs. map” (the map
reconstructed from the half tilt series, such as even index, against that from the other half tilt
series) and “map vs. model” (the map against the density map generated from the model).
Two resolutions were measured for “map vs. map” at FSC=0.5 and FSC=0.143 and one
resolution was measured for “map vs. model” at FSC=0.5.
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Supplementary Fig. 19. IPET 3D reconstruction of individual particle #4 of 16HS.

a, Seven representative tilt images of a 16HS particle displayed in the first column from the
left. Using IPET, the tilt mages are aligned to a common center via iterative refinements. The
projections of raw, intermediate and final 3D reconstructions at the corresponding tilt angles
are displayed in the next four columns. b, Two perpendicular views of the final 3D density
map; c, the map superimposed with the flexible docked model; and d the fitted model. e, FSC
analyses of the final map resolution by two methods, the “map vs. map” (the map
reconstructed from the half tilt series, such as even index, against that from the other half tilt
series) and “map vs. model” (the map against the density map generated from the model).
Two resolutions were measured for “map vs. map” at FSC=0.5 and FSC=0.143 and one
resolution was measured for “map vs. model” at FSC=0.5.
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Supplementary Fig. 20. IPET 3D reconstruction of individual particle #5 of 16HS.

a, Seven representative tilt images of a 16HS particle displayed in the first column from the
left. Using IPET, the tilt mages are aligned to a common center via iterative refinements. The
projections of raw, intermediate and final 3D reconstructions at the corresponding tilt angles
are displayed in the next four columns. b, Two perpendicular views of the final 3D density
map; c, the map superimposed with the flexible docked model; and d the fitted model. e, FSC
analyses of the final map resolution by two methods, the “map vs. map” (the map
reconstructed from the half tilt series, such as even index, against that from the other half tilt
series) and “map vs. model” (the map against the density map generated from the model).
Two resolutions were measured for “map vs. map” at FSC=0.5 and FSC=0.143 and one
resolution was measured for “map vs. model” at FSC=0.5.
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Supplementary Fig. 21. IPET 3D reconstruction of individual particle #6 of 16HS.

a, Seven representative tilt images of a 16HS particle displayed in the first column from the
left. Using IPET, the tilt mages are aligned to a common center via iterative refinements. The
projections of raw, intermediate and final 3D reconstructions at the corresponding tilt angles
are displayed in the next four columns. b, Two perpendicular views of the final 3D density
map; c, the map superimposed with the flexible docked model; and d the fitted model. e, FSC
analyses of the final map resolution by two methods, the “map vs. map” (the map
reconstructed from the half tilt series, such as even index, against that from the other half tilt
series) and “map vs. model” (the map against the density map generated from the model).
Two resolutions were measured for “map vs. map” at FSC=0.5 and FSC=0.143 and one
resolution was measured for “map vs. model” at FSC=0.5.

39



10nm 10 nm

Map vs. map Map vs. model

1.0 — 1.0
| == Angle
D '31A a1A
Has feevme # R0.5
w 1\ 26A b
N\
0.143 | =
0.0 e al e o 0.0 PR Ko, 2
0.00 0.05 0.00 0.05
Frequency (A1) Frequency (A1)

Supplementary Fig. 22. IPET 3D reconstruction of individual particle #7 of 16HS.

a, Seven representative tilt images of a 16HS particle displayed in the first column from the
left. Using IPET, the tilt mages are aligned to a common center via iterative refinements. The
projections of raw, intermediate and final 3D reconstructions at the corresponding tilt angles
are displayed in the next four columns. b, Two perpendicular views of the final 3D density
map; c, the map superimposed with the flexible docked model; and d the fitted model. e, FSC
analyses of the final map resolution by two methods, the “map vs. map” (the map
reconstructed from the half tilt series, such as even index, against that from the other half tilt
series) and “map vs. model” (the map against the density map generated from the model).
Two resolutions were measured for “map vs. map” at FSC=0.5 and FSC=0.143 and one
resolution was measured for “map vs. model” at FSC=0.5.
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Supplementary Fig. 23. IPET 3D reconstruction of individual particle #8 of 16HS.

a, Seven representative tilt images of a 16HS particle displayed in the first column from the
left. Using IPET, the tilt mages are aligned to a common center via iterative refinements. The
projections of raw, intermediate and final 3D reconstructions at the corresponding tilt angles
are displayed in the next four columns. b, Two perpendicular views of the final 3D density
map; c, the map superimposed with the flexible docked model; and d the fitted model. e, FSC
analyses of the final map resolution by two methods, the “map vs. map” (the map
reconstructed from the half tilt series, such as even index, against that from the other half tilt
series) and “map vs. model” (the map against the density map generated from the model).
Two resolutions were measured for “map vs. map” at FSC=0.5 and FSC=0.143 and one
resolution was measured for “map vs. model” at FSC=0.5.
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Supplementary Fig. 24. IPET 3D reconstruction of individual particle #9 of 16HS.

a, Seven representative tilt images of a 16HS particle displayed in the first column from the
left. Using IPET, the tilt mages are aligned to a common center via iterative refinements. The
projections of raw, intermediate and final 3D reconstructions at the corresponding tilt angles
are displayed in the next four columns. b, Two perpendicular views of the final 3D density
map; c, the map superimposed with the flexible docked model; and d the fitted model. e, FSC
analyses of the final map resolution by two methods, the “map vs. map” (the map
reconstructed from the half tilt series, such as even index, against that from the other half tilt
series) and “map vs. model” (the map against the density map generated from the model).
Two resolutions were measured for “map vs. map” at FSC=0.5 and FSC=0.143 and one
resolution was measured for “map vs. model” at FSC=0.5.
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Supplementary Fig. 25. IPET 3D reconstruction of individual particle #10 of 16HS.

a, Seven representative tilt images of a 16HS particle displayed in the first column from the
left. Using IPET, the tilt mages are aligned to a common center via iterative refinements. The
projections of raw, intermediate and final 3D reconstructions at the corresponding tilt angles
are displayed in the next four columns. b, Two perpendicular views of the final 3D density
map; c, the map superimposed with the flexible docked model; and d the fitted model. e, FSC
analyses of the final map resolution by two methods, the “map vs. map” (the map
reconstructed from the half tilt series, such as even index, against that from the other half tilt
series) and “map vs. model” (the map against the density map generated from the model).
Two resolutions were measured for “map vs. map” at FSC=0.5 and FSC=0.143 and one
resolution was measured for “map vs. model” at FSC=0.5.
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Supplementary Fig. 26. IPET 3D reconstruction of individual particle #11 of 16HS.

a, Seven representative tilt images of a 16HS particle displayed in the first column from the
left. Using IPET, the tilt mages are aligned to a common center via iterative refinements. The
projections of raw, intermediate and final 3D reconstructions at the corresponding tilt angles
are displayed in the next four columns. b, Two perpendicular views of the final 3D density
map; c, the map superimposed with the flexible docked model; and d the fitted model. e, FSC
analyses of the final map resolution by two methods, the “map vs. map” (the map
reconstructed from the half tilt series, such as even index, against that from the other half tilt
series) and “map vs. model” (the map against the density map generated from the model).
Two resolutions were measured for “map vs. map” at FSC=0.5 and FSC=0.143 and one
resolution was measured for “map vs. model” at FSC=0.5.
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Supplementary Fig. 27. IPET 3D reconstruction of individual particle #12 of 16HS.

a, Seven representative tilt images of a 16HS particle displayed in the first column from the
left. Using IPET, the tilt mages are aligned to a common center via iterative refinements. The
projections of raw, intermediate and final 3D reconstructions at the corresponding tilt angles
are displayed in the next four columns. b, Two perpendicular views of the final 3D density
map; c, the map superimposed with the flexible docked model; and d the fitted model. e, FSC
analyses of the final map resolution by two methods, the “map vs. map” (the map
reconstructed from the half tilt series, such as even index, against that from the other half tilt
series) and “map vs. model” (the map against the density map generated from the model).
Two resolutions were measured for “map vs. map” at FSC=0.5 and FSC=0.143 and one
resolution was measured for “map vs. model” at FSC=0.5.
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Supplementary Fig. 28. IPET 3D reconstruction of individual particle #13 of 16HS.

a, Seven representative tilt images of a 16HS particle displayed in the first column from the
left. Using IPET, the tilt mages are aligned to a common center via iterative refinements. The
projections of raw, intermediate and final 3D reconstructions at the corresponding tilt angles
are displayed in the next four columns. b, Two perpendicular views of the final 3D density
map; c, the map superimposed with the flexible docked model; and d the fitted model. e, FSC
analyses of the final map resolution by two methods, the “map vs. map” (the map
reconstructed from the half tilt series, such as even index, against that from the other half tilt
series) and “map vs. model” (the map against the density map generated from the model).
Two resolutions were measured for “map vs. map” at FSC=0.5 and FSC=0.143 and one
resolution was measured for “map vs. model” at FSC=0.5.
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Supplementary Fig. 29. IPET 3D reconstruction of individual particle #14 of 16HS.

a, Seven representative tilt images of a 16HS particle displayed in the first column from the
left. Using IPET, the tilt mages are aligned to a common center via iterative refinements. The
projections of raw, intermediate and final 3D reconstructions at the corresponding tilt angles
are displayed in the next four columns. b, Two perpendicular views of the final 3D density
map; c, the map superimposed with the flexible docked model; and d the fitted model. e, FSC
analyses of the final map resolution by two methods, the “map vs. map” (the map
reconstructed from the half tilt series, such as even index, against that from the other half tilt
series) and “map vs. model” (the map against the density map generated from the model).
Two resolutions were measured for “map vs. map” at FSC=0.5 and FSC=0.143 and one
resolution was measured for “map vs. model” at FSC=0.5.
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Supplementary Fig. 30. IPET 3D reconstruction of individual particle #15 of 16HS.

a, Seven representative tilt images of a 16HS particle displayed in the first column from the
left. Using IPET, the tilt mages are aligned to a common center via iterative refinements. The
projections of raw, intermediate and final 3D reconstructions at the corresponding tilt angles
are displayed in the next four columns. b, Two perpendicular views of the final 3D density
map; c, the map superimposed with the flexible docked model; and d the fitted model. e, FSC
analyses of the final map resolution by two methods, the “map vs. map” (the map
reconstructed from the half tilt series, such as even index, against that from the other half tilt
series) and “map vs. model” (the map against the density map generated from the model).
Two resolutions were measured for “map vs. map” at FSC=0.5 and FSC=0.143 and one
resolution was measured for “map vs. model” at FSC=0.5.
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Supplementary Fig. 31. IPET 3D reconstruction of individual particle #16 of 16HS.

a, Seven representative tilt images of a 16HS particle displayed in the first column from the
left. Using IPET, the tilt mages are aligned to a common center via iterative refinements. The
projections of raw, intermediate and final 3D reconstructions at the corresponding tilt angles
are displayed in the next four columns. b, Two perpendicular views of the final 3D density
map; c, the map superimposed with the flexible docked model; and d the fitted model. e, FSC
analyses of the final map resolution by two methods, the “map vs. map” (the map
reconstructed from the half tilt series, such as even index, against that from the other half tilt
series) and “map vs. model” (the map against the density map generated from the model).
Two resolutions were measured for “map vs. map” at FSC=0.5 and FSC=0.143 and one
resolution was measured for “map vs. model” at FSC=0.5.
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