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MDCK is a popular mammalian cell line used to measure apparent permeability.

Permeability is an important property of drug candidates that influences absorption & distribution. High
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An enormous body of data is now available for use in

modeling quantitative  structure/activity  relationships

(QSARs) and modern cheminformatics tools make it more

accessible than ever before. Fortunately, most of the data

arc accurate. which 1s a testament to the skill and deter-

A fundamental assumption of any cheminformatics study 1s the correctness of the input data mination of those who produced it. Unfortunately, the

generated by experimental scientists and available in various datasets. Nevertheless, a recent fraction that is not accurate is uncomfortably large—esti-

study® showed that on average there are two errors per each medicinal chemistry publication S S el [ 1, 2). This is not surprising,

T R . 1o ivdmwad : YUAND R PR Ty AN A T given that access to the data is primarily through secondary
with an overall error rate for compounds Xe - WOMB/ atabe as high ¢ 0.
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ic and commercial compilations—and

database.
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10.1021/acs.jmedchem.9b01411

250
! Table 4. Pharmaceutical Property Profile of Selected
I Compounds”
solubility ~ MIX CK B-A
compound (uM) ) ] 10% s7, . (%,
After discarding unverifiable entries, ~270 g +100 yeerd for ~30%
5 >100 27.8 <0.0005
of the 5k >100
>100 0.61 D00¢
>100 0.33 <0.0003
é | ~100 16.7 <0.0004
g | >100 12.9 <0.0002
E 100 | >100 45.2 <0.0006 §
>100 14.0 <0.0006
>100 58.4 0.003
Mistakes are abundantly present in the databaj: >100 479 el curation.
7 >100 3.89 0.0007
' >100 16.1 0.002
23 I >100 18.6 <0.0003
- I “All experiments performed at Q* Solutions Ltd.
0 { |
ambiguous cell-line odd unit wrong cell line wrong Papp  wrong Papp values wrong structure
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* How many “Waldos” are in the chemical dataset?

¢ It would be unrealistic to be 100% confident about dataset

Mistakes in the dataset

Reported Units
Chemical Structures
Cell-line Information

Direction of permeability



Physical properties for compounds 11-13

Compd logD;4* Mouse PPB® (% Rat PPBP (% Solubility® / {permeability® Papp CYPS*® ICsp hERG' IC5q Rat Heps Clint (pL/min/

free) free) (M) (<10 Scms ) > (LM) (UM) 106 ells)

Source of error: Database
Type of error: Unit Formatting Inconsistency from Literature

Detection : Distribution Analysis

Corrected to 10 cm/s
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Source of error: Database Source of error: Database (decimal mistakes; common)

(unit conversion mistakes; common) .
3 H.C
F

Source of error: Database
Type of error: Human Mistake

Detection : Distribution Analysis, Duplicate Structure Assessment

piperazine-2-carboxylic acid tert-butylamide

DOI: 10.1016/j.bmcl.2009.12.071 DOI: 10.1016/j.bmcl.2009.12.071
DOI: 10.2174/138920007782109733
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Source of error: Database N :
\H 9

Source of error: Database
Type of error: Human Mistake

Detection : Duplicate Endpoint Assessment

G-593 G-327
Model-Informed Drug Development
6. Imidazo[1,5-a] pyrazines G-593/G-327/G-479.
iiii | Conference .
2222222 10.1016/j.bmcl.2014.08.008 |



*Source Of error: Literature
HyC O H HsC S H
X N NN N

Source of error: Literature
Type of error: Human Mistake

Detection : Structural Verification Script

Penicillin V Phenytoin Pindolol
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https://pdfs.semanticscholar.org/0d4b/4786970a447a627c34c7362dd072a8a8d450.pdf

Compound structure

Source of error: Database
Type of error: Human Mistake

Detection : Cluster Analysis

15j, Z=3-NMe, —=—

4 [ p | M | Molecule 25 of 25

Compound 15e Compound 15e
Papp (MDCK) = 0.78 ucm/s Papp (MDCK) = 0.78 ucm/s
S+ Plus
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Representative S...
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42

Dist(med...|PRED ABS |OBSD ABS |STD DEV |activity_clif *

1
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* Several mistakes exist in chemical & biological databases and literature.

(Biological Endpoints, Reported Units, Chemical Structures, Cell-line Information, Direction
of permeability, etc.)

 These mistakes can be detected using a set of methodical, creative
approaches based on the project’s nature.
— Distribution analysis
— Duplicate endpoint and structural analysis
— Cluster analysis
— Structure verifications
— Manual inspection

* A lot of effort must go into mistake detection and diagnosis part of the
data curation process.
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