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Breast cancer kills more women than any other cancer but lung cancer.
Tamoxifen, the leading drug used to treat estrogen receptor positive (ER+) breast cancer
is effective for only two-thirds of patients and the remaining one-third become resistant
or develop lethal side affects such as uterine tumors. Fortunately it has been discovered
that AFP, a natural protein produced by the fetal yolk sac during pregnancy, binds to an
unknown receptor to inhibit ER+ breast cancer. The pharmacophore region of the AFP
has been narrowed down to as little as a 4 amino acid (AA) region in the third domain of
the ~600 AA peptide.
Our computational study focuses on this 4-mer segment consisting of the amino
acids TPVN and TOVN. We have run replica exchange molecular dynamics (REMD)
simulations and taken 120 configurational snapshots from the trajectory. Using these
starting configurations, we calculated the optimal structures using semi-empirical (PM3,
PM6, PM6-D2, PM6-H2, SCC-DFTB, SCC-DFTB-D) and density functional methods
(RI-TPSS-D, RI-PBE0-D, m06-2X). By comparing the accuracy of these methods against
RI-MP2 benchmarks, we devised a protocol for calculating the lowest energy conformers
of these peptides accurately and efficiently. That protocol screens out high-energy
conformers using lower levels of theory. Preliminary attempts to apply the protocol to the
study of larger peptides such as TPVNP, EMTPVNPG and other 5 to 8-mer peptides are
presented.
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(left) and density
functional methods
(right) with RMSD
matrix below. X=
PM3, PM6, PM6-D2,
PM6-H2, SCC-DFTB,
SCC-DFTB-D, RITPSS-D, RI-PBE0-D,
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