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O Figure a) illustrates substrate—bound ProRS submerged in a water box.
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O Molecular dynamic simulations were performed for 30 ns for both

magnitude of motion and
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responsible for catalyzing the aminoacylation of tRNA in a two-step Pr1nc1pal Component Analys1s (PCA)  ProRsSubstrate-Bound and Substrate-Free Combination PC3 P 5 b Pl
reaction: O PCA converts a set of potentially correlated variables into a set of | movement - the STOWET
| . o ? 1 Substrate—Bound ~ Substrate—Free fluctuations of the rotein
AA + ATP + ARS — AA-AMP.ARS + PP, (1) uncorrelated variables called principal components. z, 5 | P
AA-AMPARS + tRNA — AA-tRNA + AMP + ARS (2) O The first principal component includes the highest amount of variance. S . backbone.
.g_’. P
, b Tered all 1 O Variance contains data of global protein movement, the slow movement £ © PC2 and PC3 represent local
O Many amlnoacyl—tRNA synt etases are considered allosteric because of the vrotein backbone ‘:)roteln movement - the fast
tRNA binding at the anticodon domain modulates the catalytic activity of P . o o . I fluctuations of  the rotein
O ProRS MD trajectories were analyzed individually and collectively. Conformation P
some of these enzymes. :

backbone.

Conclusions

f)(g::;i ‘ O The anti-codon binding domain interacts with the RCSL]ltS

ticod i f the tRNA t lent . :
AHEOTON TEEION O e O SRR OTEE PCA of Individual All-Atom Molecular Dynamic

attachment between the tRNA and the cognate O PCA of individual and combined MD trajectories indicate substrate—bound
amino acid. Simulation Traj ectories and substrate—free principal components are intrinsically different; no
O Aminoacylation domain is the location used to O Figure 1) illustrates the substrate—bound ProRS time-lapse trajectory of conformational overlap was identified regarding these two systems.

catalyze the aminoacylation of tRNA. PC1. Starting conformation in red and end in white. PLP is not shown. O Close scrutiny of the PCA of combined MD trajectories also demonstrated
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spontaneous hydrolysis of adenylate intermediate. O Figure 3) illustrates the substrate—free ProRS time-lapse trajectory of bound and substrate—free systems.

Anticodon "V O The editing domain hydrolyses incorrectly paired PC1. Starting conformation in red and end in white. . .
i e aminoacyl-tRNA molecules. O Figure 4) displays Projection (A) vs. Simulation Length (ns). Future Directions
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