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Supplementary	Figure	S1	A	sequence	alignment	of	vSGLT	and	Proteus	Mirabilis	SiaT	that	served	
as	the	template	for	modeling	the	outward-facing	conformation	of	vSGLT.	The	alignment	was	
generated	by	Clustal	Omega(1,	2)	and	ESPript	3.0(3)	was	used	for	generating	this	figure.	The	
TMs	of	vSGLT	are	noted	using	the	same	color	scheme	as	in	Fig.	1.	 	
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Supplementary	Figure	S2	D-Galactose	uptake	for	the	constructs	used	in	this	study.	Results	are	
expressed	 in	 percentage	 of	 uptake	 compared	 to	 the	wild-type	 vSGLT,	 either	 in	 100mM	NaCl	
(black	bars)	or	in	100mM	KCl	(white	bars)	with	error	bars	representing	the	standard	deviation	
from	the	mean.	
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Supplementary	Figure	S3	DEER	raw-data	and	fits,	normalized	background-corrected	data	and	fits,	
CW-EPR	 lineshapes,	distance	distributions	and	a	cartoon	depiction	of	 the	 labeling	site(s)	 for	each	
construct.	

	
	
	

	



Paz	et	al.,	SI,	Conformational	transitions	of	the	sodium-dependent	sugar	transporter,	vSGLT	
7/10	

	
Supplementary	Figure	S4	Simulation	reveals	the	state-dependent	flexibility	of	vSGLT	domains.	
MD	 simulations	 of	 the	 inward-facing	 structure	 and	 the	 outward-facing	model	 of	 vSGLT	were	
performed	as	described	in	the	Methods,	and	root	mean	square	fluctuation	of	the	Ca	atoms	are	
shown	as	a	heat-map	projected	onto	the	structure	of	vSGLT.	In	both	states,	the	bundle-domain	
is	 more	 rigid	 than	 the	 hash-motif	 and	 gating-helices.	 TM10	 displays	 the	 highest	 degree	 of	
flexibility	for	the	outward-facing	conformation.	
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Supplementary	Figure	S5	TM-1	in	vSGLT	could	limit	the	conformational	space	available	for	the	
internal	 gate	 (TM5).	 A	 cartoon	 representation	 of	 TM	 -1,	 TM4	 and	 TM5	 of	 the	 inward-open	
conformation	of	vSGLT	(PDB	ID:	2XQ2	in	blue)	is	superimposed	on	TM4	and	TM5	of	the	inward-
open	 structure	 of	Mhp1	 (PDB	 ID:	 2X79,	 in	 red)	 and	 on	 TM4	 and	 TM5	 of	 the	 outward-open	
structure	of	Mhp1	(PDB	ID:	2JLN,	in	green).	Mhp1	is	a	10	TM	protein	whereas	vSGLT	is	composed	
of	14	TM.	The	functional	dynamics	of	the	internal	gate	in	vSGLT	is	limited	when	compared	to	the	
dynamics	observed	for	the	same	helix	in	Mhp1.	During	gating	in	Mhp1,	TM5	opens	up	towards	a	
position	that	is	not	sterically	available	in	vSGLT	due	to	the	presence	of	TM	(-1).	
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Supplementary	Figure	S6	Kinetic	states	for	vSGLT	with	charge	transfer	values	indicated.	
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Supplementary	Table	1.	5-state	hSGLT1	model.	
k12	=	50,000	M-2·s-1	 k21	=	300	s-1	 e12	=	0.3	 e21	=	-0.3	
k15	=	600	s-1	 k51	=	25	s-1	 e15	=	-0.7	 e51	=	0.7	
k23	=	45,000	M-1·s-1	 k32	=	20	s-1	 e23	=	0.0	 e32	=	0.0	
k34	=	50	s-1	 k43	=	50	s-1	 e34	=	0.0	 e43	=	0.0	
k45	=	10	s-1	 k54	=	156,250	M-3·s-1	 e45	=	0.0	 e54	=	0.0	
	
	
Supplementary	Table	2.	5-state	vSGLT	model.	
k12	=	5,000	M-1·s-1	 k21	=	300	s-1	 e12	=	0.23	 e21	=	-0.23	
k15	=	600	s-1	 k51	=	25	s-1	 e15	=	-0.35	 e51	=	0.35	
k23	=	45,000	M-1·s-1	 k32	=	20	s-1	 e23	=	-0.1175	 e32	=	0.1175	
k34	=	50	s-1	 k43	=	50	s-1	 e34	=	-0.1175	 e43	=	0.1175	
k45	=	10	s-1	 k54	=	15,625	M-2·s-1	 e45	=	0.155	 e54	=	-0.155	
	
Supplementary	Table	3.	Probability	of	being	in	the	inward	or	outward	facing	states.	
state	 100	mM	Na+	[out]	 100	mM	Na+	[out]	 145	mM	Na+	[out]	 145	mM	Na+	[out]	

100	mM	Na+	[in]	 100	mM	Na+	[in]	 10	mM	Na+	[in]	 10	mM	Na+	[in]	
V	=	0	mV	 V	=	-75	mV	 V	=	0	mV	 V	=	-75	mV	

In	(hSGLT1)	 90%	 4%	 84%	 2%	
Out	(hSGLT1)	 10%	 96%	 16%	 98%	
In	(vSGLT1)	 90%	 30%	 88%	 23%	
Out	(vSGLT)	 10%	 70%	 12%	 77%	
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