Supplementary Table S1.

List of across-bulged motifs found in the representative set of PDB structures.

Classes of base-phosphate interactions (BPh) are given according to the classification from (Zirbel et al. 2009).

o o oo T Aot | Uit | g™ | Becetilelnon, | Aderinele) | Miread” | Tresdot | igedbuses | 0ase | gt bases
Adenines Base pairs nucleotides (sequence) (sequence)

4yaz | R :;g Eg; g;gg 3'-thread I CU736'7GA88'2 Aﬁcwﬁ% A78-A80 --AAa|  C5-A6  |-C---a cs5 Cyﬁ'&g;ﬁnp" geobacter

6dtd [ C A30 (G11,U28) 3'-thread II 9277_5:322 il wazg A29-A30 a-A-- C9-U10 -C---u c9 RNA-protein int. Cas13b sgRNA |prevotella buccae

4vof | 9 :g: Eg;;ggg; 3'-thread III gég:gi: Usiwgﬁz'sﬁsa U55-G58 u-AAg G22-C27 gUUgcc U23,u24 5S rRNA haloarcula marismortui

5dmé | Y :zz Eég; , ggz; 3'-thread JISIRT] ggg:igi Gsiwsﬁi's:’m G58-A61 g-AAa G26-C30 gAa-cc A27 7BPh with G56 5S rRNA deinococcus radiodurans

5fdv | 1B :g; Eégg:ggi; 3'-thread III ﬁ;;:gg; ng"ﬂsﬁi‘sasg G56-A59 g-AAa G24-C28 gAa-cc A25 A-minor with (C3,G118) 5S rRNA thermus thermophilus

5j71 | DB :g; gég;:g:i; 3'-thread III 3;;:2:; ng"ﬂgﬁi'sasg G56-A59 g-AAa G24-C28 gUc-cc u2s5 U-minor with (C3,G117) 5S rRNA escherichia coli

5t5h | D ::g gé;;'gg?; 3'-thread III gg?:gég Usiwgﬁz'sﬁlsa U53-G56 u-AAg A22-C26 aGu-gc G23 G-minor with (G1,C118) 5S rRNA trypanosoma cruzi

Stbw | AS :gz Eé% ggg; 3'-thread | III éég:ﬁgg Usiwgfi 55457 U54-G57 u-AAg| A22-C26  |AAa-gc A22,A23 A23’:*f\2>;n'?r:‘gr\;{,’i't‘;‘fg‘1iy"c‘j20) 5S rRNA saccharomyces cerevisiae

6eri [ Ax :gg Eég: , ggi; 3'-thread III géiiﬁz? Usiwgﬁi'sﬁsg U56-A59 u-AAa G24-C28 gAa-cc A25 A-minor with (C4,G117) 5S rRNA spinacea oleracea

6hma [ B 222 Eé;;gg;; 3'-thread III 222:822 US‘;WSIZ,?S(V;JW U54-G57 u-AAg G22-C26 gUc-ac u23 5S rRNA staphylococcus aureus

6qzp | L7 :g‘; Egg; ggf; 3'-thread | III gf—,?iiﬁg Usiﬁ\%z,i's?v% U53-G56 u-AAg| A22-C26  |AAC-ge A22,A23,C24 %mn:‘:gr‘“xf{‘h((%gﬁfﬁ) 5S rRNA homo sapiens

4ydo | 1a | A1146 |(C1128,61144) | 3'-thread | IV éﬂigiﬁ]}g; C”“éﬁ‘u gwmma C1145-U1148 c-Acu| U1125-G1127 |uU---g U1126 Rﬂfj;;zt’éﬁ‘:‘i‘ni‘;aggg‘ﬂ":v}ﬂiffz?so 16STRNA  |thermus thermophilus

6eri | BA | A1095 |(C1078,G1093) | 3'-thread | IV é]g;g:ﬁlg;: A1994,Cm’az;wc1097 A1094-C1897 a-Acc| U1075-61077 |uU---g U1076 Rﬂfﬁs;ﬁgg‘i’nﬁ_‘f‘ggF‘,’;’j‘uigﬁgﬁg 16STRNA  |spinacea oleracea

4ydo | 1a 22 ;i Egg;?' ggg;; 5'-thread \ gg;g:gg;: e 721;”?:'8:“?375 C372-U375 c-AAu| G388-A389 G388 G'mi‘;‘;;‘:‘/iwn(hcgg.b\%%ﬂi 16S rRNA thermus thermophilus

5571 | AA 23 ;2 Eig;? ﬁgg;; 5'-thread v gg;g:gg;: e 72{;:,836#375 €372-U375 c-AAu| G388-A389 |-G---a G388 G-mi‘r‘lg;\giwn(thggsstt): 16S rRNA escherichia coli

5ngm | Aa :g g; Egg;g gzggg 5'-thread v gg;i:gggg CSBB{vf:,ngJvl«J 383 €380-U383 c-AAu| G396-A397 |-G---a G396 °f°ss-i‘BraPr;‘d ;Ittf‘cé :;Agt?h C59; 16S rRNA staphylococcus aureus

6eri | BA 222: Eggﬁ gz:g; 5'-thread v gggg:ggg: 0344&:’601“1 S 0344-U347 c-AAu| G368-A361 G360 G'mijg;,giwi‘(hcggﬁne’? 16SIRNA |spinacea oleracea

4v8s | A6 ﬁﬁg Egﬁ;: gjgf; 5'-thread |V 8223:2222 C444{v?:,ﬁfw;447 C444-Ua47 c-AAu| G459-A460 |-G---a G459 S} 18SRNA [saccharomyces cerevisiae

6az1 | 1 :jgg Eg:gg g:;g; 5'-thread | V iggg:gg?g C487,['V?H5’e:w'vtj4ge C487-U490 c-AAu| G507-A508 |-G---a G507 A ) 18STRNA |leishmania donovani

6qzp | S2 A493 (C490,G518) | 5'-thread v gg:g:gg?; C492£;$,efw'vlf495 C492-U495 c-Acu| G507-A508 |-G---a G507 G-mizgmiwit(}?:‘3‘£474): 18S rRNA homo sapiens

4ydo | 2A ::::;; Eg]g]gg] ggg; 5'-thread VI g;‘ g;::g:‘lggj B 320;3:‘?2&WU1 823 C1320-U1323 c-AAu| A1331-G1332 |aG---- G1332 cross-strand stack with A1609 23S rRNA thermus thermophilus

5dmé | X :1:;; Eglglg:g]ggg; 5'-thread VI glg;g:glggj 91326’t3:ﬁi‘1we1323 G1320-G1323 g-AAg| C1331-G1332 [cG---- G1332 cross-strand stack with A1609 23S rRNA deinococcus radiodurans

5j71 | DA 2133; Eglilg’g]ggg; 5'-thread VI glg;g:glgg: C1326’tﬁ:ﬁiJMC1323 €1320-C1323 c-AAc| G1331-G1332 |g6---- G1332 cross-strand stack with A1609 23S rRNA escherichia coli

6eri | AA :::gjg Eglgi;'g]ggi; 5'-thread VI gl gz?:g:‘lggg Lot ;E;aiﬁwm e C1341-G1344 c-AAg| C1352-A1353 |cA---- A1353 cross-strand stack with A1645 23S rRNA spinacea oleracea

6hma | A :::ggg Eé::gg:,g:: g;;; 5'-thread VI 21225:31231 G1357%g;?23w61369 G1357-G1360 g-AAg| C1368-G1369 [cG---- G1369 cross-strand stack with A1653 23S rRNA staphylococcus aureus

6qzp | L5 :ng Eﬁ;ﬂ é 2;222; 5'-thread | VI 5;3;2:33;3 Z41e 't%?i;v"CZM | c2416-c2419 g-AAc| 62427-A2428 [gA---- A2428 L s S . 28SrRNA  |homo sapiens

wof| 8 A961 (6958,C1008) | 5'-thread | VII Uﬁ;gg:ﬁ?g‘;’g cgsa,tﬁ:‘e'agmctasa £959-C963 cgAcc| A1085-A1007 |aAA--- A1006,A1007 A"“‘""f‘o‘;’;‘gé%zz%%fzm”’ 23SRNA  |haloarcula marismortui

4ydo | 2A A866 (6864,C912) | 5'-thread VII Gggg:ﬁgzg csest,x’e:w,;sss C865-U868 c-Acu| A909-A911 |aAA--- A910,A911 A'mim'(scv;izlgll(22222673é)62277), 23S rRNA thermus thermophilus

sdm6 | X | A866 (6864,C912) | 5'-thread | VII Gggg:ﬁg:g csest,v?:’ecgw,;sss C865-U868 c-Acu| A9B9-A9TT |aAA--- A910,A911 A‘mi”"'(%‘giz‘g 4‘%22226736:?2277)' 23STRNA |deinococous radiodurans

6eri | AA A876 (G874,C921) | 5'-thread VII 22:2:3222 CS75{£:’1:W#878 C875-U878 c-Acu| A918-A920 |aAA--- A919,A920 A""‘"‘”(SCVZWZ‘Q1(%222289%)62294), 23S rRNA spinacea oleracea

6hma | A A911 (69089,C957) | 5'-thread VII :ggg:ﬂg;g B at'vf:lsc“w'#m 9 €910-U913 c-Acu| A954-A956 [aAA--- A955,A956 A'mi"%%V;S&(%%%%?sm). 23S rRNA staphylococcus aureus

Stbw | 1 :] ggg Eéggg: g] gig; 5'-thread VII lf‘]g;f; AJ 10;563 B 'tﬁ:fzvsw"m 094 | 1g00-ut004 cgAAu| A1046-A1048 (aAA--- A1047,A1048 A'"“"‘"(TJ Vzvgg 3(%22%3‘25,)02646), 25S rRNA saccharomyces cerevisiae

6qzp | L5 :];ig Eé];gg g] ;Zg; 5'-thread VII G] ;gi:ﬁ];gg B 746;2:‘736’”1 744 | c1740-U1744 cgAAu| A1786-A1788 aAA--- A1787,A1788 A'm‘”OF(SU“:;q é%lfggé?4223>, 28S rRNA homo sapiens

6az3 | 1 :lggi Eé]g;gg“g;; 5'-thread | VII G}gg::m?;: C1051,A1897,U1855 | C1851-U1855 cahAu| A1097-A1099 |aAA--- A1098,A1099 A‘H‘j’;ggﬂ‘Y’g‘:‘[)(%%?%ﬂgz“)' RNAalpha |leishmania donovani

Geri | AA gg?gg gégggg:légi?) 5'-thread | VIIT é;?if:ﬁggi 2028 'tﬁﬁ?imunm €2698-U2701 c-UCu| A2743-A2744 |aA--- A2744 cross-strand stack with A1700 23STRNA |spinacea oleracea




