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Objective

¥

e Understanding the need for therapeutics. ’ .

e Benefits of natural products.







Natural Compound

* Small molecules
found in natural
products(many are
plants based).

* Biological activities

* Pharmacological
activity.




Multiple Myeloma

* Multiple Myeloma
(MM) is an incurable
hematological
malignancy cancer
characterized by







Method

As a preliminary step, we have prepared:

e ~200,000 natural compounds as ligands




Method \

* The protein-ligand complexes obtained from molecular
docking will be subjected for molecular dynamics simulation at
~10-100ns to explore the protein and complex conformatlonaI.
energy landscape.

A webserver of these docking complexes will be implemen



Drugs for Drug Designer

* A compound(ligand) that binds to biological
target(protein) and either activate(agonist) or
inactivate(antagonist) the protein function.

* The structure (3D) of drug is complementary to






Protein Docking

* Molecular docking is the study of how two or
more molecular structures (e.g., drug and enzyme
or protein) fit together.




Target Selection & Structure

Protein has the following secondary structures:
* Helix
e Strands







Protein Docking

 Need protein 3D structure

* Need binding pocket in the protein




Binding Energy Protein-Ligand

* Binding energy between protein-ligand calculated
for docked pose.

* Physical binding energy constitutes:

1. Electrostatic
2. Van der Waal
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ZINC15

Welcome to ZINC, 2 free database of commercially-avaiable compounds for
virtual screening. ZINC contains over 230 million purchasable compounds in
ready-to-dock, 3D formats, ZINC also contains over 750 milion purchasable
compounds you can search for analogs in under a minute,

Laboratories in the Department of
Pharmaceutical Chemistry at the University of California, San Francisoo (UCSF)

ZINC is provided by the Irwin and Snoichet

We thank NIGS for financial support (GM7 1896},

Tocite NG, please reference: Sted rzg and Inwin, J. Chem. Inf, Mode), 2015
htto://oubs.acs.org/daifabs/10. 1021/acs.joim. 5000553, You may also wish to
cite our previous papers Inwin Somng Mv%ncer BJ!S’ad and Coleman

J. Chem. Inf. Moael, 2012 DOI: 10,1021/c:3001277 or Inwin and Shoichet,

J. Chem, Inf. Model, 2006:45(1):177-82 PDF, DO
Getting Started ~ Ask Questions ZINC15 News
» Getting Started You can use ZINC for general questions such as + 2018-02-14 - ZINC reaches 213,235,528
g o How many substances in current clinical trials have PAINS o
» About ZINC 15 Resources ’ Bt + 2018-02-13 - ZINC reaches 736,001,654
. = patterns? (150)
» Current Status / In Progress purchasable molecules 2D!

o Why are ZINC results "estimates"?

+ How many endogenous human metabolites are there? (47319) and

Explore Resources

approved drugs? (94)

+ How many natural products have names in ZINC and are not for
sale? (9296) get them as SMILES, names and calculated logP

how many of these can | buy? (8271) How many are FDA

+ 2018-01-14 - Klara Anu is born! Welcome Klara
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4UVA

Histone demethylase KDM1A (also known as LSD1)
has become an attractive therapeutic target for the
treatment of cancer as well as other disorders such as







Model 1

L Estimated Free Energy of Binding = +6.11e+03 kcal/mol

O Final Intermolecular Energy = +6.10e+03 kcal/mol

O vdW + Hbond + desolv Energy = +6.10e+03 kcal/mol




Model 2...

O Estimated Free Energy of Binding = +3.47e+03 kcal/mol

O Final Intermolecular Energy = +3.46e+03 kcal/mol

O vdW + Hbond + desolv Energy = +3.46e+03 kcal/mol







Benefit )

> /’ L
* Protein—protein docking can help us better ’

© 4

understand how natural compounds play a role in
treatments for patients with Multiple Myeloma. °

* Can Provide structural and mechanistic insights
od in MM
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