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New residue descriptors

Before MD simulations of molecules containing nonstandard residues for the chosen force field could be

carried out, descriptors for the new residue types were prepared using the Assisted Model Building with

Energy Refinement, version 10 [1] (AMBER10) utility program antechamber to assign partial atomic

charges and atom types consistent with the AMBER FF99SB force field definition [1]. The simulations

carried out in this study required several of these new residues to be constructed (although ultimately not

all were found to be required): (1) Unprotonated and cis and trans protonated forms of the product imine

formed between the T4PDG N–terminal threonine amine and the ring–opened abasic site deoxyribose

aldehyde. Although both cis and trans forms of the protonated imine were prepared, it was found that

only the trans version fit within the enzyme active site. (2) (R)– and (S)–configurations at the C1′ chiral

center of the protonated and unprotonated forms of the C1′ carbinolamines corresponding to the imines

were prepared. Preliminary simulations of carbinolamine formation identified the (R)–carbinolamine as

the preferred product. Finally, the following reactant residue descriptors were prepared as described

above: (3) the ring–opened deoxyribose aldehyde and (4) the unprotonated form of the N–terminal

threonine. The AMBER force field atom types were assigned by analogy to the FF99SB force field, and

the partial atomic charges were calculated within antechamber using the AM1-BCC method [2]. Since

the QM/MM simulations encompassed the nonstandard residue atoms within the quantum region, the

descriptor charges and valence parameters were only used during the preliminary classical MD relaxation
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steps prior to the QM/MM reaction simulations. Therefore, the more computationally complex RESP [3]

charge fitting procedure was not used. The new residue descriptors have been uploaded as supplemental

data within the compressed tape archive file: S6.tar.bz2. This compressed archive can be unpacked with

the tar utility on recent Mac or Unix operating systems. For older operating system versions, it may be

necessary to use the bunzip2 utility before expanding the archive with the tar utility. The appropriate

utility programs should be available or easily obtainable at any facility with a recent AMBER installation.

Windows users can unpack the archive with the free 7-Zip utility.
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