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Figure 1. CYP1A2 with Alpha-

Naphthoflavone from PDB prepared using

Protein Preparation Wizard, a Maestro

plug-in. (Color represents residue position

(RedĄ Purple))

The Schrodinger Maestro program is a well-established

molecular modeling platform with applications used for

preparing protein files and ligand docking procedures

(http://www.schrodinger.com/).

For the past 5 years, Dr. Victor Guallar and his research

group are refining the program, PELE (Protein Energy

Landscape Exploration) that simulates the molecular

dynamics during protein-ligand docking (Borelli et al.,

2005).

These flavonols are known to inhibit cytochrome P450s (CYP450s) (Chang et al. 2006); 

however, isorhamnetin is the least studied.

The three main flavonols in Ginkgo biloba extract (Oh and Chung 2004):

Quercetin Kaempferol Isorhamnetin

Figure 2. PELE for Prepared PDBs.

Schematic depicting sampling procedure of

PELE that creates hundreds of docking

snapshots (Borelli et al., 2005).

Glide dockings were used 

to compare Prepared 

(yellow) versus Minimized 

(purple) PDBs and after 

PELE (see Fig. 2). 

X-Ray crystallography CYP450 structures were obtained from the Protein Data Bank (PDB;

http://www.rcsb.org/pdb/home/home.do) and were prepared using the Maestro Protein

Preparation Wizard (adds H & removes H2O) and Impact Minimization.
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Figure 3. Glide docking score for cytochrome P450s (CYPs-Native Ligand found in

the PDB ïsee PDB-ID in parenthesis). Docking was performed after preparing x-ray

crystallography structures using Maestro Workflow Protein Preparation Wizard

(Prepared). Energy-minimized proteins using the Maestro Impact application

(Minimization) and PELE simulations were then docked. PELE simulations for

isorhamnetin (IHM) are shown in red. Human Pregane X Receptor was used as a

false positive control (PXR ïa protein not affected by isorhamnetin pregnane (Liu et

al. 2006)). 1Note: PELE results are the average (mean) docking score from the ten

leading structures after a cluster analysis of PELE snapshots. 2Note: Unable to dock

PXR-native after minimization (an advantage of PELE).

Discussion & Future Directions

PELE simulations predict that isorhamnetin efficiently binds to CYP1A2, 2B6,

19A1 & 51 compared with native binding; but not CYP46A1. In order to assure

these simulations are accurate, results must be compared with experimental data.

ÅCompare binding energy results with published experimental data for each

native ligand to its respective CYP450

ÅPublish results in a peer-reviewed scientific journal
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Aim
To accurately predict novel ligand binding using PELE.

Barcelona, Espanya (Catalunya)

Taking the green-line-Metro (L3) to

Lesseps and then saunter the

streets of Barcelona to the

magnificent Parc Güell. See the

Fontana and Palau Real of Mont

Juïc by Plaça �G�¶�(�V�S�D�Q�\�D, but walk

20 minutes to Plaça Catalunya

where near the Barrio Gotico the

Catedral de la Santa Creu i Santa

Eulàlia is being restored. Nearby, at

the end of Passeig �G�H�¶Picasso,

stands the Arc �'�¶�7�U�L�R�P�I.

But awestricken to travel by train

and be on top of a grand hill in spirit

with the King of Wüttemberg in

Deutschland.

All-in-all I enjoyed having a café con

leche y churros on a lazy Sunday

morning after a weeks worth of

studies at the Centro Nacional de

Supercomputación.
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