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Figure S1. Enzymatic activity of MtRpiB by 1D *H NMR. (A) Ribose-5-phosphate (R5P) spectrum. The data was
acquired with 10 mM of the substrate at 25 °C in 20 mM Tris-HCI pH 7.4. The red box highlights the presence of
traces of ribulose-5-phosphate in the reagent. (B) Superposition of the first 6 spectra acquired after the addition of
12.5 nM of the MtRpiB in the NMR tube containing R5P. Each spectrum was acquired for 4 minutes. (C) MtRpiB
protein progress curve following the RuSP peak at 4.2 ppm. The result shows that the recombinant enzyme is active.
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Figure S2. Chemical shift perturbation (CSP) of MtRpiB upon binding to the inorganic phosphate with 3.3 x excess.
The ligand-induced CSP (A8) was plotted for each amino acid measuring 2D [*H, >N] TROSY chemical shifts from

free and bound protein. The tested compounds were (A) ribose 5-phosphate, (B) ribose, and (C) inorganic
phosphate (Pi). The dotted lines represent one, two, three, and four standard deviations above the averaged
chemical shift changes of residues.
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Figure S3. Chemical shift perturbation (CSP) of MtRpiB upon binding to R5P and AMP derivatives. The ligand-
induced chemical shift perturbation (Dd) was plotted for each amino acid measuring 2D [*H, 1>N] TROSY
chemical shifts from free and bound protein. The tested compounds were (A) ribose 5-phosphate, (B) adenosine
monophosphate (AMP), (€C) adenosine diphosphate (ADP), and (D) adenosine triphosphate (ATP). The dotted lines
represent one, two, three, and four standard deviations above the averaged chemical shift changes of residues.



-R20
o 7 E18_Lsusi ““J“"‘(! R o e °\

we1
EE“ K18, &g

Fi27. Aw /T1 30
A10 a\mmm,‘(‘” E’& o uls. |1z:4 '
A 22 u’

MT
o " "“ VB 17T y15

L jbﬂa .‘;“0 ABS w3z mzt’.vi K.--5133 -

L9
“re e & a3
- ’ A - A52MVE2
3 kS \ A160
c35 - -
< Ag6
133 L3
a N34
Sy A0 ABB
ast, .
= o Al62
&®
DM

R5P oos, Glo9, 89, 15 _
G36 s & M Qw
w viza O Te5 T Tizg
-
1108
0
G159 P 672 & sgp MIO3
W, N80 @& nUw gy
Hi02 o : et
o T116
G84 G112 o G62 1107
. o Fg o
s TES D43 ®
-8 M114 Hits Fa9
Hi2 RU3. | 454 DO 4. & R1s0 T57 &
AdE, ® 4 s 094 aTe e »e ~R100
& £ s A76 g ﬁgmm #
H152 E101 Lga 523 i
< #@ﬂﬂ@ H128
§R140 255 ATS NTS L aBatE 050 R141
V6T-@' g yms z7'“° o g AT
g’ E148-. @ K% %ﬂ o R g
E16 L6151 m 95. rm G—asx 1142 wo1
L25 o B3 Kﬂa}y’ ,y’ A54 w 24 z"ﬁ@ Q[)su
oLBe £ sz?”m&
R8g 0o Atde b?%z& Reerves B T130
A1D % vesioiae Y, L7 ‘”5137 Y48 L14S - 123 ‘. @'
] Leag = a2t e g ITT B
. Pt N, fots Ve ws N
Y e Duz B e o ~s133 A135
c87 T Y40 wiss A126
" L8 Q106 - A13
a ™ ..
cas” X ® a0 o AS2NVE2
2 RS nd2 A
a3 ® Age
o N34
% . gma
A0
- Y Tatez
“A154
N
N
D41
| I I I I T T T I | | I I I T I I T I I |
&(1H) [ppm]
G109 G9
AMP o, v % e o o
G386 pd By
& Vi G74 T95 «T129
&
1108
G159 G72 d; S92 N'm:a
Naaﬁ%f w e
HI0Z e ® [ » & R ‘i
e oz B g 62 ‘1.107 e
?'J' e g ¥ M114 - Fao
. s R13_ 0L121 ﬁ% Ri%0 T57 HnMS &
Hi2 o & e & ‘. R100 o
. ez et L9 ) N104 223@& "
A48 & 2 QW%W H138
‘R‘MU 69 o mo‘ b C0 AS9 R4t @
Dﬂ
V67 @555 Ei48, % wﬂ

5(1H) [ppm]

105

110

115

120

125

130

135

105

110

115

120

125

130

5(15N) [ppm]

5(15N) [ppm]



G5,

ADP

G84.

Hi2 “

1) La8’

cas®

5 @

@ & e
AdB

G109 ]
y »
G38

V125‘

G159
H102,
G112 =

G62

r
5
R113. o 421

é%om
ﬁ

s
e

A5a_W4
Q,r« z7 MO

88 mﬂg’ i Ji g Vis7
gﬁ tos
}, Y40.

Hi52
8
V67- m EHB

% '§E16 umsw
( E31 K18
LR

E101

LQB g
mzs 2

o2 &m\@w‘
- ‘ME

gﬁ’ )\85

L] o

N
R5
o

133 o

G4’

T151\
o

63
b@% s &

\’”‘fﬂi‘? L107

e

M‘”m“/

A?s

RSENES
Yus 123

é“vs
g -

A160

A4z

T28
A

- Tes™

AT R39 ”

@Aw

G69: G20

Wy &

S "T129
-]

nos
G72 & sgg2
@aboaf o

=

N103
Iy

8
@
o
D43 H115
R150 157

_F4g
s

_R100 )
fag

’ [}
@ < R4 H138

Wa1
Qnso
& T1%0
L S P
77 vis Az D
,_ 5133 ]

~A13
A52N82

A96

6(1H) [ppm]

G65

ATP

G4,

H12

&

o @,

@Ju

A48 H152

e

G108
@

G36,
Y 0
\Mzsa

G159

H102
A T8
A
55

R113,

G112 .Ge2

ga Loty

E101

166 5"9 o 8

E16 Lmﬂs|&ﬂ

E31 yqn L4
@

L8
@vﬂ] A48

R
A1O 5, VO¥QII Ll 4
8 "

o5,
Y46 & o g
v @ @

L25‘

2 68y

~A120

D143
R
Qe

Yo ABS

N g

RS

A154, s

Bl 57

Ad42

T151

wth

G74”

Nao &%

L107
& .

||44 VB

W32 aq28

A160 @

T28,

To5- 2

R5nvss §
7 T L|45a; nz3

669 g

T120

F49
P

H138
=

1 )
177.¥15 w

5133
[=3
b

"A52/V82

N
A6

6(1H) [ppm]

105

110

115

120

125

130

135

105

110

115

120

125

130

135

6(15N) [ppm]

5(15N) [ppm]



105

. G109 &g
Pi g @ el TIE1 g B89 g -
636 h® 0 -
c74 TS 1124 L
vios® 108 - 1
Gm* ooy G2 ¢, se aﬁ B 0
H102 X
ol THe b . 2. 4 =
c84 Gi12 : ooz gt L
¢ s ] ¢ M4 g D43 H115 Fa9 -
& R13 s il pas & — 115
H12, ¢ k-3 L121®' R39 8 TS R100 s
Y 008 & o 52 3% a78 Az 104 @ ® r =
g Hisz  E101 198 g 0 B O, = L T Y - £
Vo7l o6 E{;‘gm‘“}; 555 g i1 o A5 o - %
— e
, - E16 L8451 1
s o b gen S UGG B0 — 120 =
RE6 ﬁ’ iy rzs HGEP o T130 ~
A0 gussaiied SR Ly f L& Te]
@m:- P 177 wz - OD8 r -—
pr g ] # "5 L =
g, G0 Gous io a0 g 5133 el
car L3g” 105 L89G 0 AN L
* g — 125
cas® o fﬁ A8 o AS2IVER C
o R5  Ad2 @
; Age L
133 [ C
* " AgS L
Y7 ASD
ass 9 0 — 130
@ ') T 182 L
o7 L
a1 L
T 1T 1T [ T T T T [ T T T T [ T 1 T T [ T T 11 135

&(1H) [ppm]

Figure S4. Raw data of Chemical Shift Perturbation (CSP) experiments of MtRpiB in the presence of R5P, AMP,
ADP, ATP, and Pi. The chemical shift data acquired in the 'H-1>N HSQCs were used for the CSP presented in Figures
2 and 3. In the HSQCs the free protein peaks are colored in blue. The peaks of the protein in the presence of an
intermediary concentration of ligand are colored in green and the peaks of the protein with a higher ligand
concentration are colored in red. The peaks colored in green were acquired with 0.4 mM of AMP, ADP, ATP, and 2
mM of Pi, while the peaks colored in red were acquired with 0.15 mM of R5P, 2 mM of AMP, 12 mM of ADP, 12.8
mM of ATP, and 16 mM of Pi.
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Figure S5: Saturation transfer difference (STD) NMR of MtRpiB interaction with adenosine monophosphate
(AMP), adenosine diphosphate (ADP), and adenosine triphosphate (ATP). (A) AMP, (B) ADP, and (C) ATP. The
saturation frequency used was 520 Hz (0.65 ppm) and the saturation time was 2 seconds. The peaks resonances
were assigned and the interacting hydrogens are annotated following the figure 6B nomenclature

Figure S6-Video S1. Molecular dynamics (MD) simulation of the structural model for the molecular complex of
MtRpiB with adenosine diphosphate (ADP)
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Figure S7. Energy contribution to Gibbs free energy change (AG;) for the binding of the nucleotides with MtRpiB.
(A) AMP, chain A and chain B, (B) ADP, chain A and chain B. (C) lateral view of the ribbon (left) and the surface of
MtRpiB highlighting in blue the 6 residues with the most favorable contribution to AG, and in red the 6 most
unfavorable contribution to AGy. (D) ) top view of the ribbon (left) and the surface of mtRpiB highlighting in blue the
6 residues with the most favorable contribution to AGy, and in red the 6 most unfavorable contributions to AGy.
Chain Ais in grey and B is in green. The highlighted residues were depicted in A and B. The residues with the most
favorable contributions to AGy, are (in decrescent order): R137B, R141B, R113A, R140B, R39A, K18A (AMP) and
R137B, R113A, R141B, R140B, R39A, K18A (ADP). The residues with the most unfavorable contributions to AGy, are



(in decrescent order): D11A, D44A, DA4A, E75A, DASA, D41A (AMP) and D11A, E75A, D42A, D44A, E101B, D41A
(ADP). The theoretical AGy, is the sum of all individual contributions. We are more concerned with the individual
contribution than with the total value, which is highly dependent on the dielectric constant used in the calculation
(we used 2).



