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Table S-I. UDV fi9esI B99 UDV fi9es @here tri9oo<s @ere foundI 

 
'W2X 
'WKY 
'WZD 
'22? 
'2[\ 
'2][ 
'[N^ 
'[BZ 
'[ID 

'[;6 
'[;% 
'`QW 
'`Ca 
'`6T 
'I^( 
']'K 
']]T 
'?aB 

'?^4 
'?D' 
'!QD 
'4^\ 
'44% 
'4bU 
'AQT 
'ASS 
'ASa 

'Aa6 
'A]I 
'A;B 
'c\C 
'da' 
'daT 
'daR 
'dBR 
'd6% 

'd6; 
'd6K 
'd;d 
'dKT 
'dKQ 
'd([ 
'%ST 
'%W6 
'K\V 

'KaD 
'K^% 
'(CR 
'(dO 
'(dN 
'(dR 
'(dS 
'(da 
'(d^ 

'(d? 
'(d! 
'(d4
'(dA 
'(dc 
'(dU 
'Z4d
'YTR 
'YTS 

'YQ^ 
'Y`d 
'YIT 
'YI] 
'YI; 
'Y]^ 
'Y]A 
'Y]X 
'b]X 

'b%W 
TBOQ 
TBbZ 
TVTD 
TVNS 
TV%\ 
TV%' 
TV;W 
TC?Y 

TC%Z 
TC;a 
TC(\ 
TC(' 
TC(T 
TD6T 
T2?R 
T[DI 
T[DI 

T`c! 
T`cc 
T]\\ 
T]\' 
T]\T 
T]\Q 
OQSD 
R4%2 
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Table S-II ;ri9oo< instancesI ;he '\O tri9oo< s<eciHens found in 6AB-QBI C9asses are naHed 

usin7 6oHan nuHeers MI to (IIIP and sho@n on the 9eft usin7 the coHHon to<o9o7> of the 

structura9 7ra<hs of its s<eciHensI 2or each s<eciHenf the structura9 suec9ass is indicated e> a 

naHe that corres<onds to its nuc9eotide interactions: !: <hos<hodiester !inga7e @ith no 

coHeined stacg or <air interactionC %: %tacgC U: UairI ;he four interactions a9on7 the eacgeone 

<ath constitute the first <art of the naHe MiIeI II!!!! Heans a suec9ass of c9ass I defined e> four 

<hos<hodiester !inga7es @ith no other coHeined interactionsPI ;he dashes se<arate the eacgeone 

froH the intra-9oo< interactionsI ;he intra-9oo< interactions are 9isted after the first dash and are 

sorted e> the first nuc9eotide inho9hed in the interactionI ;he nuc9eotides are s<ecified usin7 the 

tri9oo< nuHeerin7 defined in 2i7ure 'aI 2or eiaH<9ef suec9ass III!!%!-%T-N Heans a suec9ass of 

c9ass II @here nuc9eotides ' and Tf T and Qf and O and N are siH<9> !inged @ithout an> other 

interactionf nuc9eotides Q and O are %tacged Mand 9ingedPf and nuc9eotides T and N are inho9hed in 

intra-9oo< %tacgin7I ;he suec9asses @ith an asterisg after their naHes @ere <rehious9> re<orted in 

the 9iteratureI ;he nuHeersf underneath the suec9ass naHe and se<arated e> a s9ashf aref 

res<ectihe9>f the nuHeer of s<eciHens and the nuHeer of tri9oo< sites found in 6AB-QB in this 

suec9assI Wach s<eciHen is defined e> a ro@ indicatin7 the nuHeer of sites Munder %uec9assPf the 

structure nuHeer M%trP @ithin the suec9assf the 6AB t><e M6ABPf the UDV fi9e identifier MUDV 

codePf the UDV residue nuHeer of nuc9eotide ' MB' 9ocationPf the se-uencef the s<ecific ease 

<airin7 and stacgin7 interaction t><es MInteractionsPf and the ease <airin7 t><e of the f9angin7 

ease <air @ith cisjtrans M29angin7P and <ara99e9janti<ara99e9 notations MUarajantiPI ;he 9etter knl in 

each ro@ indicates that the s<eciHen @as <rehious9> re<orted MAe@PI ;he ro@s that do not hahe 

an 6ABf UDV codef and B' 9ocation re<resent eitra<o9ated se-uences Msee 4ateria9s m 4ethodsP 

of the current structureI Wach suec9ass is a9so re<resented e> a structura9 7ra<h MDia7raHPf @here 

the s<ecific or 7enera9ined interaction t><es are sho@nI ;he <resence of s<ecific ease <airin7 or 

stacgin7 t><es is indicated e> corres<ondin7 s>Heo9s froH the noHenc9ature Msee 4ateria9s m 

4ethodsPI `o@eherf @hen Hore than one ease <airin7 or ease stacgin7 t><es are foundf the> are 

indicatedf res<ectihe9>f e> e9acg circ9ed U or %I [re> circ9ed % indicate stacgin7 interactions at 

the 9iHit of the autoHated annotationI ;hese cases @ere eiaHined hisua99> and @ere deterHined 

as <ossie9> stacgin7 7ihen sHa99 9oca9 HotionI 
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C9ass %uec9ass %tr 6AB UDV 
code B' 9ocation %e-uence Interactions 29angin7 Uaraj

anti Ae@ Dia7raH 

I !!!!o             
ajNO             
T ' TQ% T]\' BTSO^ BB[CB     H/W t a  
a T t6AB '[N^ VN'N [C[[K     S/H c <  
N Q N% 'daR VQ\TT [KK[C     H/W c <  
T O 'R% '2][ B'\NQ [CBK[     W/H c a n 
'  6Aase U 'K^% B'aa [CCCB     W/H t a n 
QT  TQ% '22? \pQQN K[BCB     W/H t a  
T N 'R% T]\\ BT\' CKKK[     W/W c a  

 

T  Intron I '`6T VTQN BKCKK     W/W c a  
 !!!%o             
 OjRQ             
 S ' TQ% 'YI; \pT'a C[C[B u<    S/H t a  
 T' T N% 'YI; ^pTT [KK[C u<    S/W t < n 
 O Q rieos@itch TVNS BOS KKKCK u<    W/H t a  
 Q'  TQ% 'Y]A \pTOaT [BKBB u<    W/H t < n 
 !!%!o             
 SjT'             
 N ' 'R% '2][ BRO [K[C[ u<    W/H c < n 
 T  'R% 'AQT B'\NQ [CBK[ u<    W/H c < n 
 T  t6AB TD6T VNO KKC[B u<    W/H t a n 
 '  TQ% 'Aa6 BTN^S KKBBB u<    W/H t a n 
 ' T 'R% '2][ BQNT CB[CB u<    W/S c <  
 T Q TQ% T]\' B'^TN CKBB[ u<    W/W c <  
 a O TQ% '(dS \p''aR CKBB[ in    W/W t < n 
 !!%%o             
 RjQa             
 ' ' 'R% 'Z4d BQNT CB[CB u< u<   W/H c <  
 T  'R% T]\\ BR'a CKCBB u< u<   W/Bh t a  
 ' T 'R% 'AQT BQNT CB[CB u< u<   W/H c <  
 Q  'R% '2][ BR'a CKCBB u< u<   W/H t a  
 ' Q TQ% '(dA \p''aR CKBB[ in do@n   W/W t < n 
 Q\ O TQ% ']]T \p'a'Q K[BCK u< u<   W/W c a  
 !%!%             
 RjQ^             
 ' ' t6AB '%W6 ;^ [CCC[ u< u<   H/W t a  
 '  t6AB 'VTQ 6^ BBCBB u< u<   H/W t a  
 'O T TQ% 'Aa6 BT\QQ [KCCC u< in   W/Bs c a  
 T  TQ% T]\' B'^^T [KCKC u< in   W/Bs c a  
 Q Q (irus '!QD Ba CBCC[ u< u<   W/H t a  
 'a O TQ% '22? \pT\QQ [KCCC u< in   W/W c a  
 !%%%o             
 Nja             
 ' ' t6AB '`QW V^ KCCC[ u< u< u<  H/W t a  
 '  t6AB 'K\V B^ BBCBB u< u< u<  H/W t a  
 ' T (irus TBOQ BS CBCC[ u< u< u<  W/H t a  
 Q Q 'R% '2][ B^QO CBCBB u< u< u<  W/W t < n 
 T  6ieos@itch T[DI ZTa K[C[K u< u< u<  W/W t <  
 U!!!             
 'jT             

 T ' Intron I '[ID BTQN BKCKK S/H t    W/W t a  
 %!!!o             
 RjN\             
 ' ' TQ% '22? \lQTR [BKBC u<    W/H c < n 
 T  'R% T]\\ B'Q'N K[CBB u<    W/H t a  
 '  t6AB TC;a CNO KKC[B u<    W/H t a n 
 '  t6AB T]\T XNO KKC[B in    W/H t a  
 Q' T TQ% '4^\ BQTR [BKBC u<    W/W c a n 
 'O  TQ% 'Aa6 B''a [BBKC u<    W/W c a  
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 %!!%             
 'jQT             

 QT ' TQ% '22? \pTSaO BC[CB in u<   H/W t a  
 %!%!o             
 TOjTST             
 T' ' t6AB 'WKY V^NO KKC[B u< u<   W/H t a  
 QO  TQ% '22? \pOa' K[CBB u< u<   W/H t a n 
 QT  TQ% '22? \pN\N C[BBB u< u<   W/H t a n 
 'T  TQ% ']]T \pRTO KKK[B u< u<   W/H t a n 
 QR  TQ% '22? \p'Qaa K[B[B u< u<   W/H t a n 
 QT  TQ% '22? \pTN^S KKBBB u< u<   W/H t a n 
 QT  TQ% '22? \pQ'Q K[[BB u< u<   W/H t a n 
 ^  t6AB '22Y ;NO KKCBB u< u<   W/H t a  
 T  t6AB '[BZ C^NQ KKCBB u< u<   W/H t a  
 Q  'R% '2][ B''SS [[BB[ u< u<   W/H t a n 
 '  'R% '2][ B'Q'N K[CBB u< u<   W/H t a n 
 N  'R% '2][ BQTQ K[B[B u< u<   W/H t a n 
 N  'R% '2][ B^NR KKBBK u< u<   W/W t < n 
 '  6Aase U 'K^% B'TT B[B[B u< u<   W/H t a  
 T  6Aase U 'K^% B'S\ K[BBB u< u<   W/H t a  
 a  t6AB TBbZ CNNO KKC[B u< u<   W/H t a  
 O  rieos@itch T`\] BQ^ K[B[B u< u<   W/H t a  
 T  TQ% T]\' BO^^ K[BBB u< u<   W/H t a  
 T  TQ% T]\' BTNRT KKBBB u< u<   W/H t a  
 T  TQ% T]\' BQ\R K[[[B u< u<   W/H t a  
 T  TQ% T]\' BOSN K[BBB u< u<   W/H t a  
 ' T t6AB T]\\ XNO KKC[B in u<   W/H t a  
 TQ Q TQ% 'Y]X B''aR CKBB[ u< in   W/W t < n 
 ' O TQ% '`Ca DQQT KKBBB u< u<   W/W c <  
 %!%%o             
 Oja             
 ' ' TQ% 'da' BTN^S KKBBB u< u< u<  W/H c a n 
 Q T TQ% '`Ca C'QT KKBBB u< u< in  W/W t <  
 Q  TQ% '44% C'\aT KKBBB u< u< in  W/W t <  
 ' Q TQ% '(da \p''aR CKBB[ u< in do@n  W/W t < n 
II !!!!-%T-N             

'j''             
'' ' TQ% '22? \paOT CBBKB out    W/S c a  

      KBBKB out    W/S c a  
 !!%!-%T-No             
 TjQO             
 T ' TQ% T]\' B'SNT C[CB[ u< out   W/W c a  
 QT  TQ% '22? \p'a\a C[CB[ u< out   W/W c a n 
      K[CB[ u< out   W/W c a  

 %!!!-%T-N             
 QjO'             
 T' ' TQ% '(da \paOT CBBKB u< out   W/S c a  
 T T TQ% T]\' BQ'^ CB[B[ u< out   W/W c a  
 'a  TQ% '(da \p''a [BBKC u< out   W/W c a  
      KBBKB u< out   W/W c a  
      B[CK[ u< out   W/W c a  
      C[CK[ u< out   W/W c a  
      K[CK[ u< out   W/W c a  
 %%!!-UT-N             
 'j'             
 ' ' 'R% 'Z4d B'\Ta CCC[[ u< u< W/W c  W/W c a  
      BCC[[ u< u< W/W c  W/W c a  
      [CC[[ u< u< W/W c  W/W c a  
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III !!!%-%T-O             

Oj'S             
Q ' 'R% '2][ BON^ [BC[B u< u<   S/H c a  
T  'R% T]\T BOR\ [BC[B u< u<   S/H t a  
T  TQ% T]\' B^NR [BKBB u< u<   S/H t a  
'\ T TQ% '22? \pT'a C[C[B u< out   S/H t a  
     [BB[B u< out   S/H t a   
     [BK[B u< out   S/H t a  

 !!%%-UT-Oo             
 'jQT             

 QT ' TQ% '22? \l'^RR KKBB[ W/H c u< in  W/W t < n 
I( !!!!-%'-Q             

NjQ\             
'S ' TQ% '22? \pRS' B[KBK u<    Bs/H t a  
R T B<taHer TV%\ %^ CKBB[ u<    W/W c a  
'  B<taHer R4%2 6R [KCBC u<    W/W c a  
Q  'R% '2][ BT\' CKKK[ u<    W/W c a  
Q  'R% '2][ BaQa [KCKC u<    W/W c a  
     CBBB[ u<    W/W c a  
     C[BB[ u<    W/W c a  
     CBBK[ u<    W/W c a  
     C[BK[ u<    W/W c a  
     CKBK[ u<    W/W c a  
     [BBBC u<    W/W c a  
     [CBBC u<    W/W c a  
     CKBBC u<    W/W c a  
     [CB[C u<    W/W c a  
     [KB[C u<    W/W c a  
     [BBKC u<    W/W c a  
     [CBKC u<    W/W c a  
     [KBKC u<    W/W c a  
     [BCBC u<    W/W c a  
     [[CBC u<    W/W c a  
     [BCKC u<    W/W c a  
     [[CKC u<    W/W c a  
     [B[BC u<    W/W c a  
     [C[BC u<    W/W c a  
     [[[BC u<    W/W c a  

 

     [K[BC u<    W/W c a  
 !!!%-%'-Q             
 'jT             
 T ' TQ% T]\' BTOS [[C[B u< u<   S/H t a  
      CBC[B u< u<   S/H t a  
      C[C[B u< u<   S/H t a  
      CKC[B u< u<   S/H t a  
      [BCCB u< u<   S/H t a  
      [BC[B u< u<   S/H t a  
      [B[BB u< u<   S/H t a  
      [C[BB u< u<   S/H t a  
      [[CCB u< u<   S/H t a  
      [[[BB u< u<   S/H t a  
      [KCCB u< u<   S/H t a  
      [KC[B u< u<   S/H t a  
      [K[BB u< u<   S/H t a  
( !!!!-%'-Oo             

'jQT             
QT ' TQ% '22? \l'RN' CCBK[ u<    W/W c a n 

      BC[[B u<    W/W c a  
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 !%%%-U'-O             
 'jT             
 T ' 'R% T]\\ B^QO CBCBB u< u< u< W/H c W/W t <  
      CBBCB u< u< u< W/H c W/W t <  
      [CC[B u< u< u< W/H c W/W t <  
(I !!!!-%Q-N             

Qj'O             
R ' TQ% '(da \p'Qa KC[C[ out    H/S t <  
     KC[[[ out    H/S t <  
     KC[K[ out    H/S t <  
T T TQ% T]\' B'S^a K[C[B out    S/Bs c a  
     CCBBB out    S/Bs c a  
     CCB[B out    S/Bs c a  
     CCBKB out    S/Bs c a  
     CC[[B out    S/Bs c a  
     CC[KB out    S/Bs c a  
     K[CBB out    S/Bs c a  
R Q t6AB '[;6 VQQ KCK[B u<    S/H t a  

 

     KCKBB u<    S/H t a  
 !%!!-%Q-N             
 NjaO             
 ' ' (irus 'Z]6 BTT [B[KB u< u<   S/H t a  
 QT  TQ% '22? \pO^O CB[BB u< u<   S/H t a  
 Q\  TQ% '?D' B'S\S [C[BB u< u<   S/H c a  
 '^  TQ% '22? B'TSR KCBKB u< u<   S/H c a  
      [B[CB u< u<   S/H c a  
      CB[KB u< u<   S/H c a  
      [BBBB u< u<   S/H c a  
      [BBCB u< u<   S/H c a  
      [BB[B u< u<   S/H c a  
      [BBKB u< u<   S/H c a  
      [B[BB u< u<   S/H c a  
      [B[CB u< u<   S/H c a  
      [CBBB u< u<   S/H c a  
      [CBCB u< u<   S/H c a  
      [CB[B u< u<   S/H c a  
      [CBKB u< u<   S/H c a  
      [C[CB u< u<   S/H c a  
      [C[KB u< u<   S/H c a  
      KCBBB u< u<   S/H c a  
      KCBCB u< u<   S/H c a  
      KCB[B u< u<   S/H c a  
 T T TQ% T]\' BROT [BBCB u< in   S/W c <  
      [BBKB u< in   S/W c <  
      [CBCB u< in   S/W c <  
      [CBKB u< in   S/W c <  
      [[BCB u< in   S/W c <  
      [[BKB u< in   S/W c <  
 !%!%-%Q-No             
 TjQQ             
 ' ' TQ% T]\' BOSR [BBBB u< do@n u<  S/H t a  
 QT  TQ% '22? \pOaT [CBBB u< do@n u<  S/H t a n 
(II !!!%-%'-Q%T-O             

'jO             

 O ' TQ% '(dO \pT'a C[C[B u< u< out  S/H t a  
(III !!!!-U'-Q%Q-N             

'jT             

 T ' TQ% '(d4 \p'Qa KC[C[ H/H c out   H/S t <  
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Table S-IIII ;ri9oo< Hode9in7 tae9eI ;he 'R <ossie9e f9angin7 ease <artner <airs are re<resented 

in a O!O Hatrii Mfirst <artner on the 9eft and 9ast <artner at the to<PI 2or each <artner <airf the 

<ossie9e f9angin7 ease <airin7 t><es are 9isted to7ether @ith the oeserhed and eitra<o9ated 

Munder9inedP tri<9ets <ointin7 to s<ecific tri9oo< suec9asses Mc9ass naHe fo99o@ed e> the suec9ass 

naHePI ;hree ease <artner <airs @ere neither oeserhed nor eitra<o9ated: CCf CK and KCf 

re<resented e> a Z in their corres<ondin7 Hatrii entriesI 
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Figure S-1. %econdar> structure of the TQ% r6AB sueunit of H. Marismortuif sho@in7 the 

tri9oo<s found e> M!ee et a9If T\\QP in harious co9orsI ;he nine additiona9 tri9oo<s @e found are 

sho@n usin7 c>an e99i<sesI ;he tertiar> interactions of the ne@ tri9oo<s are sho@n usin7 oran7e 

9ines for stacgin7 interactions and <ing 9ines for <airin7 interactionsI ;he tri9oo< nuc9eotides 

inho9hed in the tertiar> interactions are re<resented e> the 9etter q6rf fo99o@ed e> their nuc9eotide 

nuHeers in the tri9oo< M' to NPI ;he ori7ina9 2i7ure and authorination to u<date @ere gind9> 

<rohided and 7ihen e> DrI 6oein [ute99I 

 


