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PDB  structures are deposited at the ZENODO and <can be found at
https://doi.org/10.5281/zenodo.12786163. Among them are representative frames obtained in QM/MM MD

simulations for all considered PBP2 variants with ceftriaxone for the stationary point regions (the entire
systems and QM parts). The corresponding states are aligned on Figure S1. Representative frames from

classical MD trajectories from each cluster (Figure 4) are also deposited.
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Figure S1. A-B) Superposition of QM parts of all the considered systems for enzyme-substrate state (A-B),
transition state 1 (C), intermediate state 1(D), transition state 2 (E) and intermediate state 2 (F). Superposition
on Cq atoms of Ser310, Ser362, Cg of Asn364 and Cy of Lys313.The figures of QM part complete structures
of all the systems under consideration looks loaded. Therefore, some of the residues were removed from the
figures to make it easier to perceive. The color code: PBPA! - blue, PBPA!Y - orange, PBPA!IR — yellow,
PBPAYIP _ grey,
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Figure S2. A) Composition of the oxyanion hole. B) Nucleophilic attack distance distribution,
d(Ccro...Oser10); C-D) hydrogen bond distributions, d(Ocro...Hser310) and d(Ocro. . .Hthrs00). All distribution are
obtained from 5 ps QM/MM MD trajectory.
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Figure S3. (A) RFSM for 500 ns trajectory of A501X Variants of apo-form of PBP2; (B) RMSD of 20 ns

trajectory of cefrriaxone-PBP2 complexes. The color code: PBP24%1- blue, PBP2*%!V- orange, PBP2AIR.
yellow, PBP2450IP_ grey.
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