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Introduction Application 1: Spin label for EPR
" Modified amino acids can be used as probes to study protein B C
dynamics experimentally and computationally N
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" RAGTAG - Rapid Amber Gpu Torsion pArameter Generator is Q ‘ l
a genetic algorithm that fits MM energies to QM energies to
improve conformational dynamics 034033603380 3300 A D\ i sV
: . g . . Figure 5: A) MTSL attached to the flaps of HIV-1 protease showing the N to N distance of 37.5 A (semi-open) and
Goal: To develo aramEters. for mOdl_fIEd amino acids to 31.8 A (closed). B) EPR spectrum. C) Distribution of the N to N distance of MTSL from EPR (blue) and MD (black).
study protein dynamics Standard Error of the Mean of four MD runs shown in shaded blue.
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Figure 1: A) Atomic coordinates for azido- 030 034 o
phenylalanine. B) Electrostatic potential;
negative (red) & positive (blue). C)

Restrained electrostatic potential charges.

Figure 6: A) distance probed between cyano-Phel5 to Trp37 of IAPP.

Figure 2: Heatmap showing the B) Distribution of distances from FRET and MD simulations.

RMSE of scanned LJ parameters (Se).

‘ Conclusion

Bond & Angle " We developed new parameters for 4 modified amino acids to
study protein dynamics that describe drug binding and predict
secondary structure of intrinsically disordered proteins

The Average Absolute Error from the RAGTAG Fit ranged from
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Figure 4: Dihedral energy profiles for a C-Se-C-C with Figure 3: A) Bond parameters fitted to QM energies (black). RAGTAG: modified amino acids for

different Se LJ parameters. Black is the QM energy profile B) Angle parameters fitted to QM energies. Energies with Members of the Simmerling Lab comparing MD simulations with
used to fit the dihedral parameters. fitted parameters shown in blue. FRET/EPR experiments. In Prep, 2020
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