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.&E/1*b,1*f/K&=&6341*.,1*"/J41*2,1*M5$5<)&1*Q,1*f/K&=&6341*T,1*Q6<R<J41*2,1*WO![,*T($'E4:4?&E4/'*

/: *9$'$6 *:/) *6<#:/#4D4(*6='E3$646*4'*D)454E4H$*)$( *&#9&*L=&'4(4/6?3=R/' *5$)/#&$,*G4/?3$5,*

G4/D3=6,*B$6,*L/55<', *caO1*!WV} W^,*3EED6ekk(/4,/)9k!O,!O![k`,KK)?,WO![,O!,OO[*

.?3) q(4'9$)1*8,1*WO!P,*Q3$*7=2/# *2/#$?<#&)*F)&D34?6*.=6E$5, *

.3&)5&1 *2,1*"K&=&J//'1 *7,1*CD&1*B,1*+4'1*;,1*84'9:/)(1 *+,7,1*.345&(&1*Q,1*b&J&'/1 *2,1*2<41*



 

!P !

+,@,;,@, A;,1*T6343&5&1*",1*F/((&)( AG/)9$)1*C,-,1*-& H4$61*F,+,1*@4##4&561*.,+,1*WOW!,*2/A

#$?<#&)*G&646*/: *.<#:/6<9&)*.$#$?E4H4E=*4'*.<#:/9#=?/#=646,*"L. *L$'E, *.?4,*a1*ca[ } ia, *

3EED6ekk(/4,/)9k!O,!OW!k&?6?$'E6?4,O?O!WiP*

.3&)5&1 *2,1*"K&=&J//'1 *7,1*84'9:/)(1 *+,7,1*CD&1*B,1*+/3'1 *",1*+4'1*;,1*F/((&)( AG/)9$)1*C,-, 1*

-&H4$61*F,+,1*@4##4&561*.,+,1*CD&1*B,1*F/((&)( AG/)9$)1*C,-,1*-&H4$61*F,+,1*@4##4&561*.,+,1*

WOWO,*-='&54? *6E)<?E<)&#*?3&'9$6 *&??/5D&'= *D)/(<?E4/' */: *-43=()/%=D)/D&'$6<#:/'&E$*

K=* .<#:/#&?E&#($3=($* )$(<?E&6$,* "L. * L&E&#,* !O1* WiW[} V[, *

3EED6ekk(/4,/)9k!O,W[cVck?3$5)%4H,^aWP!WO,HW*

.3&)5&1 *2,1*84'9:/)(1 *+,7,1*7$E)4?$H4?1*2,1*.'/01 *",+,-,1 *>3&'91*;,1*+€)H•1*2,",1 *2<41*+,@,A;,1*

.?/EE1*b,C,1*.&<'($)61 *C,L,1*2&/1 *B,1*CD&1*B,1*.4#H&1*G,2, *(&1*74)$61*-,C,U,1*"6?3$)1*-,G,1*

2?L/'H4##$1*2,+,1*-&H4$61*F,+,1*@4##4&561*.,+,1*F/((&)( AG/)9$)1*C,-,1*WOWW,*N%4(&E4H$*

($6<#:<)4R&E4/'*D&E30&=*:/) *?/5D#$E$*?&E&K/#465*/: *6<#:/Y<4'/H/6$*K=*K&?E$)4&,*7)/?, *

b&E#,*"?&(, *.?4,*!!^1 *$W!![OWW!!^,*3EED6ekk(/4,/)9k!O,W!iPk``)5,WV,WOW*

.3#=J/H1*2,",1 *>3$'91*@,S,1*L3$'1 *+,.,1*.&4$)1*2,S,1*WO!W,*G4/4':/)5&E4?*?3&)&?E$)4R&E4/'*/: *

E3$*cAQ/#<$'$*.<#:/'&E$ *MDE&J$*7$)5$&6$ *ZQ.M7]*:&54#=*/: *E)&'65$5K)&'$ *D)/E$4'6,*

G4/?345,* G4/D3=6,* "?E&* A* G4/5$5K), * !i!i1 * aOV} !a, *

3EED6ekk(/4,/)9k!O,!O![k`,KK&5$5,WO!!,!W,OOP*

.'/01 *",+,-,1 *G<)?34##1*8,1*.3&)5& 1*2,1*-&H4$61*F,+,1*@4##4&561*.,+,1*WOW!,*.<#:/9#=?/#=646e*?&EA

&K/#4?*D&E30&=6*:/) *5$E&K/#465*/: *6<#:/Y<4'/H/6$,*L3$5, *./?, *B$H,*PO1*!V[Wi } cP,*

.D$?4&#$1*F,1*+4'1*;,1*-&H4$61*F,+,1*@4##4&561*.,+,1*F/((&)( AG/)9$)1*C,-,1*WO![,*;43\ *46*&*6<#A

:/Y<4'/H/64(&6$ *E3&E*?#$&H$6*6<#:/Y<4'/H/6=#*(4&?=#9#=?$)4($*6<#:/#4D4(6,*b&E,*L3$5, *G4/#,*

!W1*W!P} !a, *3EED6ekk(/4,/)9k!O,!OVik'?3$5K4/,WOWV*

.D<)#4'/1*+,L,1*8<1*F,;,1 *\<4/?3/1 *d,",1*!^^!, *Q3$*W,VA"*)$6/#<E4/'*6E)<?E<)$*/: *E3$*5&#E/6$A*

/) *5&#E/($%E)4'AK4'(4'9 *D)/E$4'1*&*D)45&)=*)$?$DE/)*/: *K&?E$)4&#*&?E4H$*E)&'6D/)E*&'( *?3$5A

/E&%46,*+,*G4/#,*L3$5, *W[[1*PWOW} !^, *3EED6ekk(/4,/)9k!O,!O![k6OOW!ÂWPiZ!^][aaac Ac*
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Supplementary Figure S 1: Chemical structures of sulfoquinovose (SQ), SQMe, 
sulfoquinovosyl glycerol and sulfoquinovosyl diacylglycerols SQDG-(C4:0/C16:0) and SQDG-
(C18:1/C16:0). 

 

 

 



 

3 
 

 

Supplementary Figure S 2: Thermal unfolding profile of ligand free SmoF (black), or when 
incubated with 2 mM SQ (red), SQMe (blue), SQDG-(C4:0/C16:0) (green) or SQDG-
(C18:1/C16:0) (purple). 

 

 

Supplementary Figure S 3: Isothermal titration calorimograms for titration of SmoF with (a) 
SQ or (b) SQMe. 

 

 

Supplementary Figure 2. Integrated absorbance ratio data for nanoDSF of SmoF with SQ, SQMe, SQDG-BP and SQDG-OP, 
�t
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Supplementary Figure S4:  Crystal contact of SmoF with SQDG-(C4:0/C16:0) showing 
mutual cross-�F�K�D�L�Q�� �V�R�O�Y�H�Q�W�� �S�U�R�W�H�F�W�L�R�Q�� �R�I�� �D�F�\�O�� �F�K�D�L�Q���� �D���� �$�V�\�P�P�H�W�U�L�F�� �X�Q�L�W�� �R�I�� �6�P�R�)�‡�6�4�'�*-
(C4:0/C16:0) with ligand highlighted in red. Protein has been coloured by residue 
hydrophobicity with blue denoting polar and yellow hydrophobic. b) inset detail of SQDG-
(C4:0/C16:0) occlusion within crystal contact. 

 

 

Supplementary Figure S5: Cavity detected using CASTp within �W�K�H���6�P�R�)�‡�6�4�*�U�R���F�R�P�S�O�H�[����
The volume of the pocket (red) is 476 Å3.  
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Supplementary Figure S 6: �6�X�S�H�U�S�R�V�L�W�L�R�Q�� �R�I�� �6�P�R�)�‡�6�4���� �D�Q�G�� �0�%�3�‡�P�D�O�W�R�V�H (1MPD.pdb). 
SmoF is in blue, and MBP is in green. The proteins share a sequence identity of 18.9% and a 
global RMSD of 2.6 Å. The ligands have been omitted. 
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Supplementary Figure S7 : Ligand binding site of SmoF including movement of the Gln12-
His13. Structure is of complexes of SmoF with a) SQ b) SQMe c) SQDG-(C16:0/C4:0). In all 
�F�D�V�H�V���H�O�H�F�W�U�R�Q���G�H�Q�V�L�W�\���K�D�V���E�H�H�Q���F�R�Q�W�R�X�U�H�G���L�G�H�Q�W�L�F�D�O�O�\���W�R���)�L�J�X�U�H�������R�I���W�K�H���P�D�L�Q���Z�R�U�N�������������1���R�U��
0.44, 0.61 and 0.44 e/Å3 respectively). (d) �'�H�I�O�H�F�W�L�R�Q���R�I���.-helix 1, Gln12 and His13 by 9.8 Å by 
SQDG-(C4:0/C16:0). SQ-bound structure in purple, SQDG-(C4:0/C16:0) bound structure in 
blue.  
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Supplementary Figure S8 : Variations in ligand-induced conformation changes in SmoF. In 
both cases residues with high RMSD (and thus large differences between conformers) 
between each structure are in red, low in blue. Superposition shows a global RMSD of closed 
conformations of <0.4 Å for SmoF�‡�6�4Me and SmoF�‡�6�4DG relative to SmoF�‡�6�4.  A. 
Conformation variety in all ligand-bound SmoF structures. B. Conformation variety in all 
ligand-bound SmoF structures versus the ligand-free �µopen�¶ conformation a rotation of 30-33°. 
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Supplementary Figure S 9: Multiple sequence alignment of SmoF and homologues in (top to bottom) Agrobacterium tumefaciens, Rhizobium 
oryzae, Rhizobium leguminosarum, E. coli K-12 (SsuA, alkylsulfonate binding), Xanthomonas citri, E. coli K-12 (taurine binding), Vibrio barjaei, 
Microlunatus phosphovorus, Neorhizobium galagae, Tetrasphaera, Clostridium pastueranium, E. coli K-12 (MalE), Thermotoga neopolitana, 
Tenericutes and Dictyoglomus tugidium. Conserved residues featured in the sulfonate binding pocket of SmoF are highlighted in purple, and 
residues involved in C2-4 hydroxyl binding in green. 
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Supplementary Table S 1. Thermodynamic values for SmoF binding to SQ, SQMe, 
SQDG-(C4:0/C16:0) as measured by ITC. 
 
 

 
 


