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The parabole of blind men and an elephant

Six blind men were asked to inspect an elephant. 

They are asked to identify the object before them which they cannot see. 

One man, feeling the elephant's leg, thinks he is touching a tree trunk. 

Another, grasping the elephant's trunk, thinks he is holding a snake. 

A third, standing near the moving ear, thinks it is a large, feathered fan.

And so it goes for the other men touching the tusk, the side, and the tail.

Each man gave a different description of the same object.

But none was correct.

The drawing, Blind men and an elephant,is cited from The Heath readers by grades, D. C. Heath and Company (Boston). It is in the public domain in the United States and 

downloaded from wikimedia. The text was adapted from Modeling Biological Systems: Principles and Applications (2nd edition)by James W. Haefner. 2

https://commons.wikimedia.org/wiki/File:Blind_men_and_elephant4.jpg


An in silico assay for assessing phospholipidosis potential of 

small druglike molecules

Case study of molecular modelling
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Drug- induced phospholipidosis is correlated with amphiphilicity 

Å Phospholipidosis is a lysosomal storage disorder 

characterized by the excess accumulation of 

phospholipids in tissues.

Å Drug-inducedphospholipidosis is caused by 

cationic amphiphilic drugs and some cationic 

hydrophilic drugs.

Fischer et al. (Chimia 2000) discovered that it is 

possible to predict the amphiphilicity property of 

druglike molecules by calculating the amphiphilic 

moment using a simple equation.

Lüllmannet al., Drug Induced Phospholipidosis, 

Crit. Rev. Toxicol. 4, 185, 1975

4

ὃ Ὠɇ‌

ὃȡCaculated amphiphilic moment

Ὠ: distance between the center of gravity of the charged part of a molecule 

and the hydrophobic/hydrophilic remnant of the molecule

‌: the hydrophobic/hydrophilic contribution of atom/fragment i

ὃȡCaculated amphiphilic moment

Ὠ: distance between the center of gravity of the charged part of a molecule 

and the hydrophobic/hydrophilic remnant of the molecule

‌: the hydrophobic/hydrophilic contribution of atom/fragment i

Anderson and Borlak, Drug-Induced 

Phospholipidosis,. FEBS Letters580, Nr. 

23 (2006): 5533ð40.

In silico calculation of amphiphilicity property may be used to predict phospholipidosis induction potential



In silico phospholipidosis prediction
Model Validation from 1999-2004

in vitro/in silico n=422

Accuracy 

[(TP+TN)/

(P+N)]

Sensitivity

[True Positive

Rate]

Specificity 

[True Negative 

Rate]

Precision

[TP/(TP+FP)]

86% 80% 90% 84%

in vitro/

in vivo

in silico/

in vivo

Exp. PC/

in vivo

In silico/

in vitro

n=36

94% 81% 89% 89%

Fischeret al., J. Med. Chem, 55 (1), 2012
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Plot of amphiphilicity(ňňGAM) versus calculated basic pKa for the training 

set of 24 compounds. The red area defines the region where a positive PLD 

response is expected, and the green area defines where a negative 

response is expected according to the tool. 

We gained mechanistic insights of phospholipidosis induction by cationic amphiphilic drugs with the model



Phospholipidosis: lessons learned

Å Cationic amphiphilic properties of a molecule is an early 

marker for safety in drug discovery and early development.

Å Extreme basic amphiphilic properties should be avoided 

because of a higher risk of PLD, QT-prolongation, 

mitochondrial toxicity. 

Å However, basic compounds with moderate amphiphilic 

properties are still a preferred scaffold for many therapeutic 

areas (especially CNS).

Å Generally, some safety liabilities, despite complex 

underlying biological and chemical mechanisms, can 

be predicted by molecular modelling well, sometimes 

with surprisingly elegant models!
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Overview of molecular -level modelling techniques



Understanding TG -GATEs data with gene networks and

neural networks

Case study of cellular & omics modelling
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Open TG-GATEs: Toxico genomics Project -Genomics Assisted 

Toxicity Evaluation system

TG-GATEs is a rich resource to help the community to better understand drug - induced histopathology
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We built a computational pipeline to mine the data, and 

identified a four -gene network predictive of toxicity

Zhang et al. , J. Pharmacogenomics, 2014

The model was built with unsupervised & supervised learning, network modeling, and integration of prior knowledge

Analysis pipeline


