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A E-Malaria Project - Microsoft Internet Explorer provided by University of Southampton
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[Designer: demouser

emalaria Project DHFR
Malaria
) our target s the enzyme dinyurofolate reductase (DHFR) , which is one of the enzymes which controls the symthesis of DNA in
Chemistry organisms. Both humans and the malaria parasite have forms of the enyme, so s obwiously important that the human form is
o Somehow protected from our drug, otherwise we might start Kiing patients!
onding
LSO Luckily for us there is a fundamental difference hetween the way the enzyme works in the two species. The difference is in how
Structure the two enzymes are regulated. In humans the enzyme is replaced when the all the current enzymes active sites are filld, i the
Faris parasite this is not the case.
DHFR
Drug Discovery
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Design Tool Usage
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Current user:

o @malaria

emalaria Project
Background Welcome to the e-malaria Project!
Southampton
Schools
Escience
CCDC
Project Statistics
Malaria

Chemistry
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Compounds required
for DNA and RNA
production
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Molecule Editor

Molecule Table

Type Status Job Type Actions

o 0w o MEEER
O X oon BEEIEE
chlorobenzene O x O-2 EE..
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Molecule Table

o * w % DEEER
mon O X 0w [JEAYSm
chiorobenzene ¢ x O-1 ﬂ.g..

MUY 2UUU C©orriaidl ia uinve

Name H-bond VdW Strain Energy
jof1 13.46 15.97-1.16 34.25

benzene 0 17540 2412
demouser-362 0 11.3 -0.64 149




urrently replace
some of this with
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 UD Client |

Account Info

Molecule Data
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Why UD

= UD software is relatively heavy weight
but highly secure

= Need to be secure to aI.Idw us to run
the GOLD software (from‘CCDC)

= This is real and valuable software which
must be protected.

= Don’t have to worry about invalid
answers as we can always readily check
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University Network

[ University Firewall ]

[United Devices cuem]

|:[—GOLD module

................

11

Windows docking client

N

@I@

[opltimiser—clie:lt.pl]
(babel] [molopt]

J

local linux firewall

'HENGFE’

E

FCGI module

sl

Static content
including JS
client side code

Linux webserver
"GREEN’

ACS 2006 e-Malaria

mopac93.exe

Linux QM client

Linux UD server
"Purple’

University of Southampton

Static content
including GOLD

UD module
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Web
Server
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3D
Structure

generator Admin
Database
Molecule

and results
Databhase
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issue of the “Gold” algorith?
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CHES 016 dhn-FProject Part B

CHEM 6016 Mini-Project Part B (Blackboard under Assignments)

From the National Cancer Institute (NCI) CACTUS data bases (go to cactus.nci.nih.gov and select
the enhanced NCI Database Browser) perform a Query by selecting ‘Random Set” from the drop
down menu in the first Query Type Box. [ suggest you ask for 50 compounds to be retumed (box
on the lower right hand side).

From the set of molecules retumed, select out compounds with molecular weights between 200 and
400. Remove any ions and any molecules containing clements other than C, H, N O, §, P, F, and Cl
and reduce your set to 12 molecules.

For each of the molecules in your set of 12

1. Use the e-Malaria system to draw in these molecules and obtain 3D structures.

2. Compare the 3D structures obtained in this way with the ones in the CACTUS database (if
present) and any crystal structures of the molecules that you can find.

3. Run the docking program and obtain a docking score for the molecule with the Malarial
DHFR protein.  You will nead to login to the emalaria web site (emalaria.soton.ac.uk) using
the usemame and password supplied. Draw your molecules in 2D using the applet provided
and usc the system to convert them to 3D (check the stercochemistry) and then dock the
molecule in to malarial DHFR. You may want to run the docking calculation more than
once for cach molecule. The user guide for eMalaria is provided under Course Documents
on Blackboard.

4. Derive values for a set of descriptors for the molecule. Some of these, such as molecular
weight, no. H bond acceptors, ctc are provided by CACTUS but others such as LogP,
surface arca, will need to be calculated. One web site that allows you to calculate
descriptors can be found at  http://'www.molinspiration.com//cgi-bin/properties. You may be
able to find other sites which calculate other descriptors.  You may also find experimental
values for physical properties on for example the PhysProp databases accessed via CDS.
You should aim for between 5 and 10 descriptors for cach molecule.

5. Explain why you have chosen these descriptors.

For 10 of these molecules
6. Using ideas from the course and experience from Part A, build a QSAR model to predict the
c-Malaria docking score. Explain how you build the model including the selection of the
most appropriate descriptors. Justify your selection and the nature of the model you have
built.

Using the two remaining molecules
7. Test the prodictive ability of the model with the two molecules not used in constructing the
maodel.
£. Discuss how the model could be improved.

You should write up this section of the mini-project as a short report, to journal standard, along
with the report from the workshop on regression (Mini-Project Part A).  You should present a
summary of your report as a web page. [Saving a WORD file as a "Web Page, or HTML will
generate a suitable web page from the WORD document, and the University web site has details of
how to put your file on your University account and make it publicly available]. The presentations
we will ask you to give should primarily cover the work of this part of the Project (Part B) but may
certainly refer to experience gained from Part A,

[—
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NCI database screen
CAS Smile string

C17H15N3.3741-79-5 CC(N(SC2=NC1=CC=CC=C1S2)SC4=NC3=CC=CC=C3S4)C
C18H18N4 5460-88-8 C(C2=NC1=CC=CC=C1[NH]2)CCCC4=NC3=CC=CC=C3[NH}4

C18H11CIE5273-31-4 S(C1=C(C(=NN=C1)CI)SCC2=CC(=C(C=C2)CI)Cl)CC3=CC(=C(Cl)C=

C16H1404 5325-76-8 0=C(CC1=CC=C(C=C1)SSC2=CC=C(CC(=0)0)C=C2)O
C14H10N4 1155-37-9 C2(=NC1=CC=CC=C1[NH]2)SSC4=NC3=CC=CC=C3[NH]4
C16H12N2 6949-41-3 C3(=CC=C(N=NSC2=CC1=C(C=CC=C1)C=C2)C=C3)S(=0)(=0)O
C12H14N4 3905-92-8 O=S(N)(=0)C1=CC(=C(C=C1)SSC2=C(C=C(C=C2)S(N)(=0)=O)N)N
C17H14N4 95-35-2  C(NC(=O)NCSC2=NC1=CC=CC=C1S2)SC4=NC3=CC=CC=C3S4
C18H15CI26299-26-9 C(C1=C(Cl)C=CC=C1)SC2=NC(=NC(=C2)N)SCC3=C(C=CC=C3)CI
C18H13CI25273-30-3 S(C1=C(Cl)N=NC=C1SCC2=C(CI)C=CC=C2)CC3=C(C=CC=C3)CI

Graph to show Van der Waal's interaction potential against Binding Energy '
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Gold Score
79.31
718.27

C3)Cl 77.38
75.74
74 .44
74.39
74.33
74.2
73.2
72.82

Score vs

van der

Walls

energy
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Best “Gold” score from NCI
database

(((1,3-benzothiazol-2-ylthio)(isopropyl)amino)thio)-1,3-
benzothiazole
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Related projects

Related to other seti@Home projects
« Graham Richards drug screen

=« Climate prediction - |

But student designs molecules not just supply

computer power to screen someone else’s
choice of a possible drug g

Student sees and plays with mpﬂc & output

More complex exchanges between us and the
students, but data volumes not large, but
frequent
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