Title: Pharmacokinetics Lab (PK LURE)
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Objectives
The purpose of this lab is to: 
1) Students will be able to conduct searches on publicly available databases and interpret results (Pubchem and SwissADME). 
2) Students will be able to compare and contrast chemical ADME properties in small groups to determine which chemical is more likely to have a biological effect in the consumer.
3) Students will formulate hypotheses to determine outcomes of chemical interactions within the body. 
4) Students will conduct literature searches to support their formulated hypothesis. 
5) 
Lab Procedures

Step 1: Each student will select a chemical from “List of chemicals signup” worksheet in:
List of Chemicals sign up sheet and be sure that chemical also exists on  worksheet #3 “ADME_ChemList” and sign up for that chemical

Step 2: Go to PubChem: https://pubchem.ncbi.nlm.nih.gov/ and get chemical information and enter it in “Swiss ADME info selected chemical hypothesis” (yellow highlighted column) -worksheet in: Swiss ADME info selected chemical hypthesis worksheet 2 


Step 3: Go to Swiss ADME site: http://www.swissadme.ch/ and
a. Navigate to “Enter a list of SMILES here:” and in the text box enter your CanonicalSMILES (2.1.4 from pubchem)
b. Click Run
c. Compare your  ADME to ADME information found here: ADME_ChemList worksheet #3 ADME_ChemList
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Step 4: As a group share and compare ADME properties and decide “which of your group’s chemicals is most likely to have a biological effect in the consumer” enter that info in “Swiss ADME info selected chemical hypothesis” (yellow highlighted column) -worksheet in:
 Swiss ADME info selected chemical hypthesis Worksheet 2 

Step 5: Identify which ADME parameter(s) is/are used to predict that your selected chemical would have a biological effect on the consumer?

Step 6: Come up with a hypothesis (make sure directional) about how an animal (wild, domestic, or human) would interact with selected chemical and what the outcome would be.

Step 7: Identify literature to support hypothesis and enter Author. year. Title. journal. DOI of that manuscript.

Step 8: Draft a short (no more than 2 sentences) summary of how the reference you found supports or refutes your hypothesis.

Step 9: Select a representative from your group to share ADME features of your chemical of interest and describe rationale for your hypothesis with the rest of class.

Homework - Step 10: Navigate to the Turi Paper and take a look at the tables of chemicals separated into chemical classes. Navigate to ADME_ChemList worksheet #3 ADME_ChemList and sign up for 5 chemicals per person and specify on the worksheet what species of sagebrush each of your 5 chemicals came from. 

Helpful Links
SwissADME Paper: https://pubmed.ncbi.nlm.nih.gov/28256516/ 
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Please, help us improving SwissDrugDesign by answering a short survey. It will take only 7 minutes.

This website allows you to compute physicochemical descriptors as well as to predict ADME parameters, pharmacokinetic
properties, druglike nature and medicinal chemistry friendliness of one or multiple small molecules to support drug discovery.

The main article describing the web service and its underlying methodologies is SwissADME: a free web tool to evaluate
pharmacokinetics, drug-likeness and medicinal chemistry friendliness of small molecules. Sci. Rep. (2017) 7:42717.

For details about development and validation of iLOG, please refer to this article: iLOGP: a simple, robust, and efficient description of
n-octanol/water partition coefficient for drug design using the GB/SA approach. J. Chem. Inf. Model. (2014) 54(12):3284-3301.

For details about development and validation of the BOILED-Egg, please refer to this article: A BOILED-Egg to predict
gastrointestinal absorption and brain penetration of small molecules. ChemMedChem (2016) 11(11):1117-1121.

Developed and maintained by the Molecular Modeling Group of the SIB | Swiss Institute of Bioinformatics.
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Physicochemical Properties

Formula

Molecular weight

Num. heavy atoms

Num. arom. heavy atoms
Fraction Csp3

Num. rotatable bonds
Num. H-bond acceptors
Num. H-bond donors
Molar Refractivity

TPSA

Log Py (LOGP)
Log Py (XLOGP3)
Log Py (WLOGP)
Log Poy (MLOGP)
Log Pojy (SILICOS-IT)

Consensus Log Py

C13H1802

206.28 g/mol

15

6

0.46

4

2

1

62.18

37.30 Az
Lipophilicity

217

3.50

3.07

3.13

3.15

3.00

Log S (ESOL)
Solubility
Class

Log S (Ali)
Solubility
Class

Log S (SILICOS-IT)
Solubility
Class

Gl absorption

BBB permeant

P-gp substrate

CYP1A2 inhibitor
CYP2C19 inhibitor
CYP2C9 inhibitor
CYP2D6 inhibitor
CYP3A4 inhibitor

Log K;, (skin permeation)

Lipinski
Ghose
Veber
Egan
Muegge

Bioavailability Score

PAINS
Brenk
Leadlikeness

Synthetic accessibility

Water Solubility

-3.36

9.09e-02 mg/ml ; 4.41e-04 mol/l
Soluble

-3.97
2.23e-02 mg/ml ; 1.08e-04 mol/l

Soluble

-3.44
7.49e-02 mg/ml ; 3.63e-04 mol/l
Soluble
Pharmacokinetics
High
Yes
No
No
No
No
No
No
-5.07 cm/s
Druglikeness

Yes; 0 violation
Yes
Yes
Yes
Yes
0.85

Medicinal Chemistry
0 alert
0 alert
No; 1 violation: MW<250
1.92
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