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Table S1. The major features of RNAView, MC-Annotate and 3DNA/DSSR annotation
programs.

RNAView MC-Annotate 3DNA/DSSR

identifies bps covering typical and

identifies and classifies the types | provides a structural graph modified bases that form canonical

of base pairs and basic RNA which encodes geometric . S

. . . and non-canonical pairs with at least
motifs such as loops, bulges that | information based on atom one H-bond and non-oairin
are formed in RNA structures coordinates and torsion angles P g

interactions (e.g. base stacking)

structural graph is built taking

: . g characterizes base pairs using both
into consideration:

provides the implementation of Leontis/Westhof and Saenger
edge-to-edge hydrogen bonding 1. every nucleotide residue nomenclature
interactions according to conformation (based on
Leontis/Westhof nomenclature sugar puckering modes and
nitrogen base orientation detects triplets, higher-order base

around the N-glycosyl bond) | associations and pseudoknots

2. base-base interactions

identifies tertiary interactions and (including stacking and

generates 2D diagrams of RNA hvdrogen bondin .

secondary structure in Postscript, | Y dgk s id gt)f di provides RNA secondary structure
VRML or RNAML formats . Ppseudoknats ldentitied in in the dot-bracket notation

input structure




Figure S1. The RNApdbee interface snapshots: front page with active 3D tab (panel A); front
page for 3D scenario with 1DDY .pdb uploaded (panel B); front page for 2D scenario (panel
C); output secondary structure topology derived for 1DDY (panel D).
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Figure S2. The secondary structure topology of unknotted RNA signal recognition particle
(3NDB) provided by RNApdbee in dot-bracket and graphical form.

>strand M
GUCUCGUCCCGUGGGGCUCGGCGGUGGGGGAGCAUCUCCUGUAGGGGAGAUGUAACCCCC
UUUACCUGCCGAACCCCGCCAGGCCCGGAAGGGAGCAACGGUAGGCAGGACGUCGGCGCU
CACGGGGGUGCGGGAC

O o COOCCOCCC COCCC - COOCC. CCCCCCCCC.c-NIN - NN
R O ¥ O O P (CC..... ((C....)))..... )))-2))))))))))))) )
))))) ... )-))).
A G
UGUGCGCGAG’
o UCUAUGUAA
< CCC \yU 2
aCeg el Vs 3 AAg a2
DA Ccuagl’ c CCAGG
= UGGCAGGACGG ugxgg SGCCGG
3 5 Mg o
:
u
G
GC
GU
GC
UA
GC
CG_®
665
G
G
c u
Uy o0
C G
UG
CG
UA



Figure S3. The secondary structure topology of 30S ribosome unit from E. coli (1PNX)
provided by RNApdbee in extended dot-bracket and graphical form (the first order
pseudoknot is shown in dark green).

>strand A
UGGAGAGUUUGAUCCUGGCUCAGGGUGAACGCUGGCGGCGUGCCUAAGACAUGCAAGUCG
UGCGGAUACGCGCGGCCCC CGUGCGUCAGCGGCGGAC UAACGCGUG

GGUGACCUACCCGGAAGAGGGGGACAACCCGGGGAAACUCGGGCUAAUCCCCCAUGUGGA
CGCAAGUCCAAAGGGGGAAGCCUUCGGGUCCCCCGCUUCCGGAUGGGCCCGCGUCCCAUC
AGCUAGUUGGUGGGGUAAUGGCCCACCAAGGCGACGACGGGUAGCCGGUCUGAGAGGAUG
GCCGGCCACAGGGGCACUGAGACACGGGCCCCACUCCUACGGGAGGCAGCAGUUAGGAAU
CUUCCGCAAUGGGCGCAAGCCUGACGGAGCGACGCCGCUL \GGAAGAAGCCCUUCGGG
GUGUAAACUCCUGAACCCGGGACGAAACCAGGGCCACUCAUACUGGCUCUGACUGACGGU
ACCGGGGUAAUAGCGCCGGCCAACUCCGUGCCAGCAGCCGCGGUAAUAC GCGA
GCGUUACCCGGAUUCACUGGGCGUAAAGGGCGUGUAGGCGGCCUGGGGCGUCCCAUGUGA
AAGACCACGGCUCAACCGL UACGCUCAGGCUAGACGG!
Gt AUUCCCGGAGUAGC AAUGCGCAGAUACC ACGCCGAUGGCG
AAGGCAGCCACCUGGUCCACCCGUGACGCUGAGGCGCGAAAGCGUGGGGAGCAAACCGGA
UUAGAUACCCGGGUAGUCCACGCCCUAAACGAUGCGCGCUAGGUCUCUGGCGGCUCAACC
GCUGGGGGCCGAAGCUAACGCGUUAAGCGCGCCGCC JACGGCCGCAAGGCUGA
AACUCAAAGGAAUUGACGGGGGCCCGCACAAGCGGUGGAGCAUGUGGUUUAAUUCGAAGC
AACGCGAAGAACCUUACCAGGCCUUGACAUGCUAGGCCUCGAACCCGGGUGAAAGCCUGG
GGUGCCUUCGGGAGCCCUAGCACAGGUGCUGCAUGGCCGUCGUCAGCUCGUGCC
UGUUGGGUUAAGUCCCGCAACGAGCGCAACCCCCGCCGUUAGUUGCCAGCGGUUCGGCCG
GGCACUCUAACGGGACUGCCCGCGAAAGCGGGAGGAAGGAGGGGACGACGUCUGGUCAGC
AUGGCCCUUACGGCCUGGGCGACACACGUGCUACAAUGCCCACUACAAAGCGAUGCCACC
CGGCAACGGGGAGCUAAUCGCAAAAAGGUGGGCCCAGUUCGGAUUGGGGUCUGCAACCCG
ACCCCAUGAAGCCGGAAUCGCUAGUAAUCGCGGAUCAGCCAUGCCGCGGUGAAUACGUUC
CCGGGCCUUGUACACACCGCCCGUCACGCCAUGGGAGCGGGCUCUACCCGAAGUCGCCGG
GUAACCUACGGGAAGCAGGCGCCGAGGGUAGGGCCCGUGACUGGGGCGAAGUCGUAACAA
GGUAGCUGUACCGGAAGGUGCGGCUGGAUCACUUUCU
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Figure S4. The secondary structure topology of bacterial Rnase P (3DHS) provided by
RNApdbee in extended dot-bracket and graphical form (the first and second order
pseudoknots are shown in dark green and navy blue, respectively).

>strand A L
GUUAAUCAUGCUCGGGUAAUCGCUGCGGCCGGUUUCGGCCGUAGAGGAAAGUCCAUGCUCGCACGGUGCUGAGAUGCCCGUA
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GGCGCAUGCAGCCUGUAGAUAGAUGAUUACCGCCGGAGUACGAGGCGCAAAGCCGCUUGCAGUACGAAGGUACAGAACAUGG
CUUAUAGAGCAUGAUUAACGUC
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Figure S5. The secondary structure topology of group IIC intron (4FAU) provided by
RNApdbee in extended dot-bracket and graphical form (the first, second and third order
pseudoknots are shown in dark green, navy blue and red, respectively).

>strand A
GGGGUUAUGUGUGCCCGGCAUGGGUGCAGUCUAUAGGGUGAGAGUCCCGAACUGUGAAGGCAGAAGUAACAGUUAGCCUAA
CGCAAGGGUGUCCGUGGCGACAUGGAAUCUGAAGGAAGCGGACGGCAAACCUUCGGUCUGAGGAACACGAACUUCAUAUGA
GGCUAGGUAUCAAUGGAUGAGUUUGCAUAACAAAACAAAGUCCUUUCUGCCAAAGUUGGUACAGAGUAAAUGAAGCAGAUU
GAUGAAGGGAAAGACUGCAUUCUUACCCGGGGAGGUCUGGAAACAGAAGUCAGCAGAAGUCAUAGUACCCUGUUCGCAGGG
GAAGGACGGAACAAGUAUGGCGUUCGCGCCUAAGCUUGAACCGCCGUAUACCGAACGGUACGUACGGUGGUGUG
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Figure S6. The secondary structure topology of group IIC intron (3BWP) provided by
RNApdbee in extended dot-bracket and graphical form (the first, second, third and fourth
order pseudoknots are shown in dark green, navy blue, red and violet, respectively).

>strand A
GUGUGCCCGGCAUGGGUGCAGUCUAUAGGGUGAGAGUCCCGAACUGUGAAGGCAGAAGUAACAGUUAGCCUAACGCAAGGGUG

UCCGUGGCGACAUGGAAUCUGAAGGAAGCGGACGGCAAACCUUCGGUCUGAGGAACACGAACUUCAUAUGAGGCUAGGUAUCA
AUGGAUGAGUUUGCAUAACAAAACAAAGUCCUUUCUGCCAAAGUUGGUACAGAGUAAAUGAAGCAGAUUGAUGAAGGGAAAGA
CUGCAUUCUUACCCGGGGAGGUCUGGAAACAGAAGUCAGCAGAAGUCAUAGUACCCUGUUCGCAGGGGAAGGACGGAACAAGU
AUGGCGUUCGCGCCUAAGCUUGAACCGCCGUAUACCGAACGGUACGUACGGUGGUGUGAGAGGAGUUCGCUCUACUCUAU
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Table S2. Secondary structures of tRNA provided by RNApdbee, based on base-pairs list
identified by RNAView, presented in extended dot-bracket notation.

| SEQ IGCGGAUUUAGCUCAGUUGGGAGAGCGCCAGACUGAAGAUCLTGGAGGUCCUGUGUUCGAUCCACAGAAUUCGCACCA
FDEId Chain Secondary structure
1EHZ EO LU N 4 R NP I I P o 4 O AP AN COCCC T 3. .
1EVY R LRSS S R 4 4 A NP I I P O AP 2 COCC0 T iy .
B Y L U 1 4 P [N D IO L PP KB COCC0. T 3y .
1FCH BooQooedood. 0000, NP I I T o 4 O AP AN COCCC T 32y ..
1FCH SO LU S G N 4 4 U NP I I P o 4 O P AN COCCC T 33y .
1FCH I LN R A S R A S U NP I I P O AP 2 COCC0 T iy .
1FCH E Qooeftel. o0l ... NP I T o 4 O P N3 OO0 T . 30 aaxaadahds. ..
1GIX BoQooeoood. o000, ... NP I I P o 4 O AP AN COCCC T 3. .
1GTE SO PR SN LIE 4 4 R NP I I P 4 O AP L I COCC0C T 3y
1JG0 ISR LS G O 4 [P I 1 T o 4 S Ny COCCC T 3y .
1JG0 LS P P O PR NP I I T o 4 O AP AN COCCC. T . 30y ..
1IGF ISH LU S U S R 4 4 4 R NP I I P o 4 O P AN COCCC T 33y .
1JIGF S PR SN E 444 U NP I I P O AP 2 COCCC T 3y
1JG0 BooQooedool. o0l ... NP I T o 4 O P N3 OO0 T . 30 aaxaadahds. ..
11G0 LS PR PP O PR NP I I P o 4 O AP AN COCCC T 3l .
1411 SO PR SN LIE 4 4 R NP I I P 4 O AP L I COCC0C T 3y
1411 IR LA G O 4 R [P I 1 T o 4 S Ny COCCC T 3y .
1HL5 Bop 0ol 0000 ... NP I I T o 4 O AP AN COCCC. T . 30y ..
1FN3 Vo oeofol  oe0l. ... [ I AP IRD D COCCC T 33y .
1FNS L LRSS S N 4 4 R ooy 0 0i. oo IRR RN COCC0 T iy .
1571 SN [ SR o O (PP [N D IO L PP KB COCC0. T 3y .
1521 Fopooeoooo,  oe0l. ... NP I I P o 4 O AP AN COCCC T 3. .
1TN1 R LRSS SN 4 4 4 U NP I I P 4 O AP L I COCC0C T 3y .
1THz LU LSOO 4 R [P I 1 T o 4 S Ny COCCC T 3y .
1TRA EON LR 4 S NP I I T o 4 O AP AN COCCC T 32y ..
1TTT IR LU G0 S SR O PR | NP P 5 P o 4 O P AN COCCC T 33y .
ITTT E QOOeoocd. 000 ... NP I I P o 4 O AP 2 COCC0 T iy .
ITTT  F  JOCeqeCl. o000 ... [N D IO L PP KB COCC0. T 3y .
1¥T14 B [ A o oo Lo Yoo [P P Yiohaddovoan. ..
1¥L4 LS LAPEP P 4 PP 4 4 PP IR NI S S IR N S I IRRE D RS I B
1201 Fopooooood o000 oo IR S 2 L I IR RSN P
1203 R LA P 4 (PR A I S AN Cofet. ... IR DR TN
1203 BoQo o0 000 oo IR DI 4 S G AN Coged. . IRRE DR DI
2BE4 W A PR R F PR, )1 P [ P {3 I I I
2B9H W A P (R fF . VY [ {3 I I
2B90 W I PP (P P, ) PR [ P IR I
2GY4 LU LSRN SN 04 4 (I IR DI 4 S G AN Coged. . ki
2GY4 LA LRSS I 04 4 (I IR S 2 L I IERER R RN P
25Y3 LN A 4 AP O PP A I S AN Cofet. ... .
2GYE LU LSRN SN 04 4 (I IR DI 4 S G AN Coged. . ki
2GYE LA LRSS I 04 4 (I IR S 2 L I IERER R RN P
2GYB W POCECeC0 o000 AP 4 O PRI KB L PP INANNNININY
3DEG O L N 4 SR NP I I T o 4 O AP AN COCCC T 30y ..
3ElA DN PR SR 4 4 (I AR 44 ST IRD D Coged. . IRE DRI D D
3E1C IR PR I 0 (I IR S S IRR RN L I IERE DR E D
3FIH Vi LU N 4 A NP I I T o 4 O AP AN COCCC T 32y ..
IIZY H ]l . ......... Lo ) I P P P T
4THA R LRSS S R 4 4 A NP I I P O AP 2 COCC0 T iy .
4TRA A [OCEC0C0. o000 ... [N D IO L PP KB COCC0. T 3y .
6ETHA A JEreieet GEeC. ... Loy eee. Ay COOEC T 33 ada3daddy. ..




Table S3. Secondary structures of tRNA provided by RNApdbee, based on base-pairs list
identified by MC-Annotate, presented in extended dot-bracket notation.

| SEQ IGCGGAUUUAGCUCAGUUGGGAGAGCGCCAGACUGAAGAUCUGGAGGUCCUGUGUUCGAUCCACAGA&UUCGCACCA
FDEId Chain Secondary structure
1EHZ A& |O0CeCCl. 000 ... NP I AP 4 4 PP D I OO0 2. .
1EVV O L PP 4 4 PR Cooadyoodt o LD I OO0 T .
1FCH RO LU 004 P 4 4 R NP I TP o 4 PRI L I COCC. T 03 .
1FCH BoOoQOooeoood. 000 Looaxdy 00t LB OO T D .
1FCW LU L A PP 4 PR NP I P A PR LD OO0 T .
1FCH IR LU G0 P 4 PR NP I TP o 4 PRI L I COCC. T 03 .
1FCH E QOOeoocd. 000 ... Looaxdy 00t LB OO T D .
IGIZ B |O0CeCCl. .00 ... NP I AP 4 4 PP D I OO0 2. .
1GIX LU PO L PP 4 PR Cooadyoodt o LD I (AN RS B R TN B S D
1IG0 BoOQooecood. 000 NP I TP o 4 PRI L I COCC. T 03 .
1JG0 SN PR PP 4 4 PR Looaxdy 00t LB OO T
1JGF BooQooedool. . 000 .. .. NP I P O 4 (P LI OO 1. 3 .
1JGF LS P L PP 4 L PR NP I P A PR LD COCC T
1JG0 BoOQOooeoood. 000 Looaxdy 00t LB OO T D .
1JG0 LS P O P o 4 PR P I TP o O (P L I COCO T 03y
1411 LU P LA PP 4 PR NP I P A PR LD OO0 T
1411 IR LU G0 P 4 PR NP I TP o 4 PRI L I COCC. T 03 .
14L% Bop o000l 000 Looaxdy 00t LB OO T
1FNS Voo teitol. o0l ... NP I T o 4 O P N3 OO0 T . 303y ...
1FNS L L P 4 PR NP I I P o 4 O AP AN COCCC T 3. .
1571 DN AP PP 4 O PR Cooaxdy 00t o L OO Ty
1571 Fopooooooo o0 FI I O P L I Coee. IR RSN P
1TH1 R L PP 4 PR NP I P A PR LD OO0 T .
1THz RO LS 004 P 4 4 R NP I TP o 4 PRI L I COCC. T 03 .
1TRA RO LN SN I 4 PR Looaxdy 00t LB OO T D .
ITTT D JC0CeCcl. 0. (... NP D AP O 4 AP D I OO0 2. .
1TTT IO A PP 4 O PR NP I P A PR LD COCC. T .
1TTT Fopooeoood. o0l ... NP I TP o 4 PRI L I COCC. T 03 .
1¥L4 E L T A P Yool oo | P F D I I I R
1¥L4 o 00 i ANyl 0 oo L P PP ooak a0
1201 Fopoooofof 000l ... NP I I P o 4 O P LR D I COCC. T 3
1203 EON DS S0 SR 4 PR NP I I P O AP [N R N OO T
1203 B S S 4 P [P DR 4 (P Iy Pl ] IMAv AN
2Be64 K S (o Yoo
2B9H K S (o Yoo
2B90 K o Yoo
25Y9 LU P4 AP 4 4 (PP AR DI 4 4 I N3 LS PP IR D RN DD N
2573 L R PO 4 PR A S AN LS PR IR DR EEN D
2GY4 L RS T 0 (I IR S 2 L I IERE DR E D
2GYB 0 (00 L PR 4 4 PRI AR DD el WAy
2YH Vo teitt i IR S PP AN Cofet. ... IR DRSS P
2GYE L P S PP 4 PP LIS G4 4 (PPN AN Coged. . IR DED DD
3DEG RO PR S 4 PR Looaxdy 00t LB OO T
3Ela IR PO P (P o O PR NP P o L AR IRRD D SN S R B IS B I
JE1C IR PR LA PP O L PR [N P L PR ARRD D COCCC T 3 oo
IFIH Ki L S 4 (R Loy b oo [ P I I I I IO I B O T S
IIZY H Q... ... Co )
4THA R L PP 4 PR NP I P O (P L P OO0 T .
4TRA RO LS 004 P 4 4 R NP I TP o 4 PRI L I COCC. T 03 .
6THA L RSN S S S A | P o (D IO NS MR RS F S D ) P




Table S4. Secondary structures of tRNA provided by RNApdbee, based on base-pairs list
identified by 3DNA/DSSR without ‘Analyse helices’ option enabled, presented in extended
dot-bracket notation.

I SEQ IGCGGAUUUAGCUCAGLTUGGGAGAGCGCCAGACUGAAGAUCUGGAGGUCCUGUGUUCGAUCCACAGAAUUCGCACCA
FDEId Chain Secondary structures
1EHZ A | (000eC0. (000, .. .. [ NP I I A 4 O S I3 COCE0. T a3 ..
1EWY A |00 00. (000, ... [P I T A L AP AN COCE0. T ..
1FCW A OO0 000, D000, ... NP I I O AP AN COCO0 T .
1IFCW B (00 000, (000, ... [P D I O P AN COCO0 T ..
B o S LA N S A 1 Cooaary 00t L I COCO0 Ty
1IFCW D 00 000 (000 .. Cooaary 00t L I COCO0 T
1IFCW E (00000 0000, .. .. [ NP I I A 4 O S I3 COCE0. T a0 ..
1GIXE B 0000000 (000, .. .. [P I T A L AP AN COCE0. T ..
1T © | 0000, (00e. ... [P D I O P AN COCO0 T iy .
1160 B (000000 (000 [P D I O P AN COCO0 T . .
e S R S A N S 1 T Cooaary 00t L I COCO0 T iy .
1IGE B (000000 (000 ... Cooaary 00t L I COCO0 T . .
LIGE © | 0000, (000, ... [ NP I I A 4 O S I3 COCE0. T a3 .
116G B 000000 (000 .. [P I T A L AP AN COCE0. T ..
B e S LG S S I 4 S [P D I O P AN COCO0 T iy .
14J1 SO PR SRS 4 S I [P D I O P AN COCO0 T iy .
1HJ1 Do, (0gg. .. Cooaary 00t L I COCO0 T ..
1HLS N PR 0 R [P I 1 T o 1 S LD I COCO0 T oy, .
1PHS W | 000, (000, ... [N I 0 PP ANIAY. COCE0. T a3 .
1PHS W 000, f00e. ... NP I I L P AN COCE0. T ..
1521 E QOCoofcd. (0o, ... [P D I O P AN COCO0 T . .
1571 Fopoooogoo. (0o, ... [P D I O P AN COCO0 T . .
1TH1 E RN SN 0 I Cooaary 00t L I COCO0 T ..
1THZ LU LS 0§ R [P I 1 T o 1 S LD I COCO0. T 0y .
1TRA A (00000 (000, ... [ NP I I A 4 O S I3 COCE0. T a3 ..
ITTT D 0000, f0fe. .. .. [P I T A L AP AN COCE0. T ..
ITTT  E (0000, 006, ... | NP I P o 4 O AP AN COCO0 T . .
ITTT  F  J000ec.  (00e. ... [P D I O P AN COCO0 T . .
1¥L4 E [ P A (R (o (R Tayooll . Ti.oo... [ IR RN b
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Table S5. Secondary structures of tRNA provided by RNApdbee, based on base-pairs list
identified by 3DNA/DSSR with ‘Analyse helices’ option disabled, presented in extended dot-
bracket notation.

I SEQ |GCGGAUUUAGCUCAGUUGGGAGAGCGCCAGACUGAAGAUCUGGAGGUCCUGUGUUCGAUCCACAGAAUUCGCACCA
FDEId Chain Secondary structure
1EHZ L e SO LA RSN R SR IS S S S A SRR PR R DR N R P LS S S SO EXRR PR R D R DR DR B I D PNy
1EVY N M SR I PR RPN R SRS AR S A SRS PR N BR N D PR SRS S R SN PR S D R DD DD BI D Py
1FCY A& OO0 CD OO0 0. e I e0eiede. . IERRRRNENES IS4 S SN PR DR RS DD DD NI
1FCH S NGNS A DRSO RS LSRR DRI E 444 S IRRNREN RN LSS S S N RRN R DD D I D I
1FCY C el CO00I0. e 2330 Ciel. . ... IR ER RN LSS S S SRR R DR DD D BD D Py
1FCH U NGNS A PRS0 PR SRR DR E 444 S IR RRN RN LSS S S SRR R DD D N D Iy
1FCY E o000l 000030 e 23300 Ciel. . ... IR ERN RN LSS S S SRR R DR DD D BD D Py
1GTE S NS A PRS0l PR SRR DR S 4 4 4 4 I IR REN NN LSS S S N RN R DD D NI D Iy
1GIE S eI RSSO RS SRR SRS S 444 S S IR RN RN LSS S S RN R D R DR D ] P
1JG0 B OO0 C0el. C000I0. 4. 2330 ciel. . ... IR ERN RN LSS S S RN R D R DD D BD D Py
1JGO S eI RSO PR SRR D DR S 4448 S IRRNRRN NN LSS S S DR R DD DD I P
1IGP B OO0 C0el. C0C0I0. e 23300 ciel. . ... IR ER RN LSS S S SRR R DR DD D BD D Py
1JGF S AN IR0 PR SRR D DR S 444 S IRRNRR RN LS SS S S SRR RR R DD DD ] P
1JG0 B OO0l CO00I0. e 3 0ol ... IR E NN LRSS SRR R D R DD DR BD D Py
e o PR S A S ) N SR DR DA 4 44 44 I IERRRRNENES IS4 S SN PR R RS DD DD N
1411 S eI RSSO RS SRR SRS S 444 S S IR RN RN LSS S S RN R D R DR D ] P
1411 I NN A RSSO PR SN DRSS 444 4 I IR ERN RN LSS S S RN R D R DD D BD D Py
1ML5 S NS A PRS0l PR LSRR DR E 444 ST IRRNRRN NN LSS S S DR R DD DD I P
1PNS L AN S RSSO ] PR SN DRSS 444 4 I IR ERN RN LSS S S SRR R D R DD DD B ] P
1FPNS L NS e d DRSOl PR SRR DRI S 444§ S IR REN NN LSS S S N RN R DD D NI D Iy
1571 O M A I PR RPN R SRS AR R SRD FS N BR N D PR SRS S S SO PR S DR DD DD BI D Py
1571 I LSS I S S AN IR SR SR D IS A4S A SUD PR R DR D PR L A4 G4 S O30 PR DD SR DD BD B D Ny
1TH1 O IS A NS A RSSO PR SRS D N 4 44 IRER RN LSS S AR DD R DR BRI D D P
1THZ L LN PR G0N P S D 4 4 A INEDRR N LSS S IR DD DD BRI DD ) P
1TRA L NSNS A PRS0 PR SRR DRI E 4448 S IR RRN RN LSS S S SRR R DD D N D Iy
1TTT Dooeefete. 000 0el. <A a0 ciel. ... IR ER RN LSS S S-SR R DR DD DD DD D Py
1TTT IO NS A PSSO AN RS PO DR S 4 4 4 4 I IR RR N RN LS SN SO LR PR R DR D N DD Iy
1TTT Foop oo el CO00I{0 [ed 23000000t o i dd . R0 00I»all  daddadalding. ...
1¥L4 1= LSNP ALl IRRRRRNENES LSS PR PR DR DS DR DD S P
1¥L4 SR I S 4 S NP DY 4 4 4 SIS IR AL SN O R DES DR DR DD ) B
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2Bbd L I PP I 4 P PINICCCC0. INRRE. S P IR RE D D I
2BIM Vol o 0 00l IR DY S 44 I IRRRE. P (PP IR RN RE DD T
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2GYE (U R P N PP IV B 4 4 4 PP BRSNS RN SO PN DR DD DD BI D I
ey 3= S A O P ) PP AP I 0 4 S IR ERES LSS A SN PR RED R RDE DD DD F I
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3E14 IO S S S S PR PO R DR £ 4 44 4 S IR RR N RN S AL S O NN RN R DD D ] P
3E1C IO S T S S RN PO IR DR S 4 44 4 I IR ER IR SS SO EEURRN R D R DD DD B ] P
3FIH Vi S S SO LA PR R SR IS S A4S A SRR PR R DR N R P LS 44 SRR PR R PR R D R DR DR B I D PNy
IIZY N ol...... ... L [ P A PAIRNT .
4THA A& JCOCCCCCD. OO0 e e0eed. ..o IRRRER RN LSS IR NS DD DR DR D NS I
4TRA LR A S A RSSOl RS LSRR D SRS S 444 8 S IR RE N RN LSS S S RN R DR R D NI D P
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Figure S8. The secondary structure of a riboswitch (4LVV) and its visualization made by
RNApdbee (3DNA/DSSR used as a base-pair analyzer) with ‘Analyse helices’ option
disabled (left) or enabled (right). Differences between secondary structures are caused by
regions observed as loops or junctions when canonical base-pairs were considered only, and
modified when non-canonical interactions were also taken into consideration.
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