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Figure S1. The time evolution of RMSD values obtained for the simulated complexes during the 60 ns of

MD simulations.
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Figure S2. PROPKA pK, values obtained on snapshot structures sampled at 0.05 ns intervals from the last 5

ns of MD trajectories corresponding to all three complexes.



15

L ——  Ppamt@02 and GIn232@HE21
12:5 = —— |, Ppant-Gly @02 and GIn232@HE:
o< 101 | |
g - .
g 7.5 | ’
" L i ! e i
s LALITT™ VAL HAR
0 A RV RS (RS S S R

0 10000 20000 30000 40000 50000 60000
Simulation time, ps

Figure S3. Distance between phosphate oxygens of Ppant (black) and Ppant-Gly (red) and side-chain of
GIn232 within the active site of the ligase.
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Figure S4. Distance between phosphate oxygens of Ppant (black and red) and Ppant—Gly (green and blue)
and side-chain of Arg258 within the active site of the ligase.
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Figure S5. Distance between hydrogen (H18) of Ppant (black) and Ppant-Gly (red) and side-chain of
Asp215 within the active site of the ligase.



——  Ppant@05 and GIn229@HE22
——  Ppant-Gly @05 and GIn229@ HE22

Distance

A b o s Ao _

0 10000 20000 30000 40000 50000 60000
Simulation time, ps

Figure S6. Distance between oxygen (OS5) of Ppant (black) and Ppant—Gly (red) and side-chain of GIn229

within the active site of the ligase.
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Figure S7. Distance between oxygen (06) of Ppant (black) and Ppant—Gly (red) and side-chain of Tyr132

within the active site of the ligase.

Gln229

Tyrl3z2 (!

His260 [
Arg2ss8 w o
[ \'\. - ’ 1
\ ﬁj[ ,
5279 Cysl31l
b e - % Tyr256

#
-~ @ \ Arg258 Y e o
GIn!Bl{tf . L F‘\/J., Zn
W/’ \ E ¢ | Glul7e
| S Glul76 His257 fl"

Asp215 : |

GIn229 P cys279 ,{

Cysl31l

Figure S8. Orientation of the model Ppant (left) and Ppant—Gly (right) prosthetic groups within the ligase

active site.



Table S1. Alanine scanning results obtained for complexes formed between holoCP and subunit A of Bj
Gly:CP ligase 1 and holoCP and subunit B of Bj Gly:CP ligase 1. Binding free energy is a sum of energy
components of Van der Waals (VDW), electrostatic interactions (EEL), and polar (EPB) and non-polar

(ENPOLAR) terms of solvatation free energies. All values are in kcal/mol.”

System (subunit A) VDW EEL EGB ESURF AHg, AHey AHyna  AAHying
wild—type complex 1045 -364.4 4123 —124  —4689 399.9 —69.0
(R220A) complex  —100.5 —163.8 2209 -11.4 2643 209.5 548 14.2
(V221A) complex  —103.0 —364.6 4115 —123  —467.6 3992 —68.4 0.6
(Q223A) complex  -101.0 -370.4 4168 -12.0  -471.4 4047 -66.8 2.2
(M224A) complex  -96.7 —-362.5 409.4 —11.7  —4592 397.8 —615 1.5
(K225A) complex  —100.1 —250.8 2959 -11.9  -350.9 2839 —66.9 2.1
(V227A) complex  —102.3 -363.8 4109 —122 4663 3986 —67.6 14
(S228A) complex  —103.4 -362.9 4119 —123 4663 399.6 —66.7 2.3
(Q229A) complex  —102.5 -365.7 4140 -122  -4683 4017 -66.6 2.4
(K230A) complex  —103.7 2387 2850 —124  -342.4 2726 —69.8 —0.8
(Q231A) complex ~ —99.6 3539 3988 —11.8  —453.5 387.0 —66.5 2.5
(Q232A) complex 993 -361.6 407.4 119  —460.9 3954 —655 3.5
System (Subunit B) VDW EEL EGB ESURF AHg, AHuy AHpna  AAHping
wild—type complex -107.2 -378.5 4201 -129  -4857 4072 -78.5
(R220A) complex 1074 -170.3 2218 -124 2777 2094 -68.3  10.2
(V221A) complex 1060 -378.5 4195 -12.7  -4845 4068 -77.7 0.8
(Q223A) complex  -106.1 -380.4 4209 -127  -486.5 408.1 -784 0.
(M224A) complex  -1004 -376.3 4165 -12.3  -4767 4043 724 6.0
(K225A) complex  -1042 2740 3131 -12.5  -3783 300.6 -77.7 0.8
(V227A) complex ~ -104.1 -378.0 4181 -12.5  -482.1 4055 -766 1.9
(S228A) complex 1068 3752 4185 -12.8 4819 4057 -763 2.2
(Q229A) complex 1058 -377.5 417.5 -12.5  -4833 4050 -783 0.2
(K230A) complex  -106.1 -161.1 2141 -124  -2672 2017 -655 129
(Q231A) complex  -103.6 -369.9 4192 -12.8  -473.6 4069 -66.7 118
(Q232A) complex  -100.6 -367.1 4078 -122  -467.7 3956 -721 64

* VDW = van der Waals contribution from MM; EEL = electrostatic energy as calculated by the MM force
field; EGB = the electrostatic contribution to the solvation free energy calculated by GB; ESURF = nonpolar

contribution to the solvation free energy calculated by an empirical model



