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D Constitutional / information descriptors: e

chemical elements, number of H-bonds or doub

> Fragmental / structural keys defining Boole
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ALGORITHMS Classifiers
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ALGORITHMS Regressions
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Negative properties ,

I

Human AND environmental properties _| |

Hundreds/thousands chemicals
Focus on few chemlcals l
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- No false negatives
- Public/confidential data
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Beneficial properties

Human properties
Millions of candidates

- No false positives
© Confidential data




> REACH (registration, evaluation, authorization of chemicals) is
the new EU legislation dealing with chemicals in Europe.
The philosophy is: NO DATA NO MARKET
> Hazard profile and safe use should be granted for all substances

marketed for more than 1 ton/year. Huge amount of data will
be therefore needed since 2010 up to 2018

> About 30,000 chemicals
| Billions of Euros for test
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> (Q)SAR is mentioned among other alternatives to animal testing as

an acceptable method to fill data gap.
o | |13 mmmm—u-—-—“ﬂm

> According to REACH regulation (Annex XI) a (Q)SAR is valid if:

e the model is recognized scientifically valid;

e the substance is included in the applicability domain of the
model;

 results are adequate for classification and labelling and for
risk assessment;
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D several ANIMAL MODELS
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is richer than other legislations
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TARGET is environment (man)

guestion.
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the in silico model should go in
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the QSAR model =
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model is a statistical
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> UNCERTAINTY is necessary info

3 \
[\” A

MARIO HiJ




i QSAR forces the debate
into mathematical terms _




‘given the experimental uncertainty,
‘we have to identify
the in silico uncertainty I




/' /"

OECD

JLCU ))f]mfl 1€S T(

a defined endpoint

an unambiguous algorithm
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Ill. a defined appllcablllty domain
I V. appropriate measures of goodness-of-fit,

robustness and predictivity

I V. a mechanistic interpretation, if possible
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Projects addressing the

REACH legislation

models
development

CAESAR

QSAR models for REACH

OSIRIS

ITS for REACH

CHEMOMENTUM

. . L GRID approaches
grids for knowledge-oriented applications

SCARLET

SARs in mutagenicity and carcinogenicity

descriptors
development

CHEMPREDICT

models based on simple chemical descriptors

endocrine disruptors
screening

CASCADE

chemicals as contaminants in the food chain
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Computer Assisted Evaluation of industrial chemical Substances According to Regulations
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The Consortium of the CAESAR project
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CAESAR the objective & e

D to develop QSAR models
for REACH -

CAESAR the method

D batteries of tools:
chemical descriptors, fragments, different algorithms

D integrated tools
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CAESAR the 5 selected end-points (d Eid R

Bioconcentration Mutagenicity Developmental
Toxicity

SkinSensitisation Carcinogenicity
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CAESAR Results of modelling (4 3 4R

CAESAR model for Bioconcentration Factor (BCF) v
EpiSuite” model (US EPA)
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CAESAR Some open issues ”’;4

DHow to calculate tens of thousands of compounds?
DHow to make user-friendly the tool?

DHow to develop models more focussed on chemicals in
a reproducible, robust way?

DThere are two approaches: global and local models
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CHEMOMENTUM the Consortium
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CHEMOMENTUM Project Overview
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Resource - MLFEditor -

File Edit Mavigate Project Window Help

CHEMOMENTUM Project Overview
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CHEMOMENTUM Project Overview (hemomentum 8.
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CHEMOMENTUM Project Overview

hitp://www.chemomentum.org/
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Docking
workflow

each workflow step
is a command line
application

can be invoked with
a command-line
gridbean



Macroscopic effects of sequence
mutations on protein function

Protein

Classical
Electrostatics

Hybrid QM-APBS-MD method
Grid Technologies
Middleware application driver
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CHEMOMENTUM Project Overview

Resource - workflowExamplel.flow - Eclipse SDK
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CHEMOMENTUM Project Overview
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involves the computational analysis of chemical databases to identify
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| “Virual Screening:..Approach.used.
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X-ray crystallographic structure of the receptor is known

Closely related structures are available (Homology Model)
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RECEPTOR FITTING RECEPTOR MAPPING




computational methods for finding the best matching
between two molecules: a receptor and a ligand

Enérgy = =51.01 ki N ‘

RMSD = 0.23 Angstrom

a scoring function is used to quantitatively rank
the ligands accordlng to bmdlng afflnlty
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¥R specific opportunities
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I > Different uses: internal development/registration

I > Different confidentiality levels







) PROS of in silico models - |

fl Cheap (sometimes FREE)

% FAST (sometimes < 1 second; batch process)
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&) No synthesis is required

&) No ANIMAL USE
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) PROS of in silico models - 11




) PROS of in silico models - 11

f: It can be PROACTIVE

) i%) It can describe the observed phenomenon
in MATHEMATICAL TERMS

\ ») It can address MULTI TARGE TS & DIFFERENCES

o -
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% It can address HUMAN ENDPOINTS
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J It can EVOLVE and BE HIGHLY IMPROVED
depending on the NEW CHEMICALS




é\)) It can incorporate results from
OTHER METHODS, in an INTELLIGENT STRATEGY,
addressing MORE COMPLEX TARGETS

| "]! {‘l,y —— ¥
L_’JJ_&.].‘,L'_‘:_E'.ﬁJ‘J | g _(;‘ - “':i'_"' = -;.-..-—_- ._1 -' :;_-_ ;;_. 4 ; - Ty - __::.: - =




WARIOMEER]




;Q Conclusions:

Starting point must be the identification of
application/regulation and specific needs;

The definition of the use is a fundamental support to
assessment; Models for screening (lower accuracy)
and substitutive models (higher accuracy / sensitivity /
specificity);
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MUCH HIGHER COMPLEXITY
FURTHER CHALLENGE

{ —— |

Omics

Proactive approach for synthesis

Combined features
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