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AutoDockTools, or MGLTools, is a suite of programs
created by the Scripps Institute that allow
manipulation of proteins and ligands. It allows the user
to create flexible residues, denote rotatable bonds,
visually inspect the grid, analyze results, and utilize
various other tools that aide in the manipulation of
molecules.
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The goal of this project was to dock 46 sesquiterpine lactones into the
AutoDock suite of programs from the Scripps research institute. This Y
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 required researching the active site of each protein, preparing the - Tripp A. Lamb* & Dr. William Setzer
programs called AutoGrid4 and AutoDock4. In some cases it was
beneficial to use a utility of ADT called AutolLigand. These
will be shown. At the end of this project an alternative to AutoDock4 A .!; D KT ! AME@ L!g@n d Aut@@ r! d & Aut@ D@Qk
~and AutoGrid4, called AutoDock Vina was found and was also evaluated. u @ @g @@ 5
Autoligand is a utility that that allows the user AutoGrid and AutoDock are two executable programs
higher possibility of being active sites, and however, ADT can be used to help visualize the
allows the user to inspect the areas visually. commands that can be given in the configuration files
volumes of area about the surface of the called maps that hold values for all of the differing
molecule. atoms within each molecule. AutoDock actually

active site of various conformations of 9 different proteins using the
protein PDB files in AutoDockTools (ADT) and then running two
*Department of Chemistry, UAHuntsville
programs/utilities will all be described, and the results of the docking
to inspect areas on a molecule that have a that can be run independently of the ADT Suite;
This utility can be customized to cover different for the two programs. Autogrid prepares several files
performs the docking process/calculation.
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Green = rotatable, il - ®
Magenta = non-rotatable,
Red = unrotatable.

Number of rotatable bonds = 33 / 32

Make peptide backbone bonds non-rotatable

Make amide bonds rotatable

Make guanidinium bonds rotatable

Make bonds between selected atoms non-rotatable

Make all active bonds non-rotatable

Done

Ways to save humans from disease have always been at the forefront of thJ e ————— A 6666 Xih 000999 S — I
scientific goals. Some current diseases lacking consistent and safe S ASEIBOHEI SR - | Q*a T HOBOBOW AR mEy
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cures are Chaga’s Dissease and African Sleeping Sickness. These 000*%
diseases are caused by two strains of the Trypanosoma bacteria Cruzi Figure 3: An.extremely flexible !igand sﬁowing the Way . :‘ Mod,;WTimestaected;— Spin off — |FR:[ 667 |@i@ | “OQ% " Figure 5: Command line showing both AutoDock
ADT deals with rotatable bonds in the ligand. ' _@ “ @ T C T T T T T T T T I T % @ @ A4 ""QQ and AutoGrid and their relative options.

and Brucei, respectively. So it is of interest presently to find a way to

Ll these | 2 without harming | n R v

has been shown that a series of sequiterpine lactones will bind to the
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active site of key proteins in the parasites life cycle. We know that PP 4
these lactones have been shown to be anti-parasitic; however, the way A M“‘ -_;T | 2 IICHIRYASTIPS] “ﬁ4|>\\\,vh Bts
in which the molecules bind and the strength of the binding is not Vina is a newer alternative to Aut @ | | »& OO0V
, : d compare 9 thﬂS that were calculated using
exactly known. In order to narrow down the actual experimenting, 46 The program wasn’t noticed end of ¢ q,,,
lactones were experimentally docked into 8 different proteins (in research program. It uses "JQI @ Py Yy ro00e
various conformations) in an attempt to narrow down which lactones dock the ligand into the prc | :‘% ligand used (1ME3 protein).
and use protein
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- do and do not strongly bind to a particular protein. |
gly P P calculations in the sang@ s dat Ohlch is correct or the most

algorithm. It achieves accur ‘ ult: t can u . In either case, this is
orders of magnitude fa*O e 1 @w »:gi to a more probable and

get an accurate solut ing Aut @nmg multiple tests on
shown it gives dl{ o6 ' :»: | t’ w ran into errors with
AutoDock and nelthgr ¢ e sal % 004.
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Now that the dockings have been run in AutoDock, the data needs to be B g B S a2 ARl L O xR B
compared to the original data that inspired the project from Dr. Hﬁﬂ;mgth;e,;;;gll-n-g;i:g_;.3 S et
Thomas Schmidt of The University of Muenster. In addition the runs i . o e S
should .be compared to runs donje in AutoDock Vina. These two ) T 5. Sonces IR St =) 7557 (940 ]
comparisons will conclude something about the accuracy and would line sho
then need to be compared to actual lab experiments for a sort of final e between the results of
conclusion on which dUCkl”g simulation seems to be the most accurate - .‘ olecule Vina is in
in these situations. After the most accurate on average docking have ‘
been determined that program should also process the ligands against \\m P
the human protein counterparts of the bacterial proteins to conclude /A\C l v\ﬁ@f ‘

which sesquiterpine lactones will bind to the bacterial proteins strongly

over the human counterparts. In the event they bind to the human : UAH Department of Chemistry Patent Account

: ! : Alabama Space Grant Consortium UAHuntsville Department of Chemistry
proteins over the bacterial ones, humans would die rather than the President’s Office of the University of Alabama in UAM 2011 RCEY Program Dr. William Setzer, UAHuntsville
bacteria. Hopefully, the research into these lactones will lead to . Dr. Bernhard Vogler ' ’

! : , , ) Huntsville Thomas Schmidt, University of Muenster
_ results in safe cures for Chaga’s disease and African sleeping sickness.
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