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A Training: given atraining set of labeled examples{(x,,y,),
é , X\¥n)}, estimate the prediction function f by
minimizing the prediction error on the training set

A Testing: apply f to a never before seertest example x and
output the predicted value y = f(x)



The growing appreciation of
molecular modeling and
iInformatics
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Next RSC president predicts that in 15 years no chemist will do
bench experiments without computer-modelling them first
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Automated Retrosynthesis
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A brave new world of robot chemists and
'synthesiser farms' awaits
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Automation could free chemists from tedious lab work —1f .

theyv’re ready to think differently about research



Promise of dramatic acceleration
of drug discovery
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GSK Has Developed A New Analytics Platform That Can
Reduce The Time It Takes To Analyze Clinical Data From
Months To Clicks

Source:

Thomas Macaulay, CIO UK

March 12, 2018

The platform uses large-scale data analytics to drive better
decisions about the drug discovery pipeline, by allowing the

pharmaceuticals giant to test the potential for new drugs before it
begins clinical trials.



Rise of the machines In
legal industry

legali® insider _ .

Deloitte Insight: Over 100,000 legal roles to be automated

Added on the 16th Mar 2016 at 10:28 am

lin S

Over 100,000 jobs in the legal sector have a high chance of being automated in the next

twenty years, according to extensive new analysis by Deloitte.

The Deloitte Insight report, which predicts “profound reforms™ across the legal profession within
the next 10 years, finds that 39% of jobs (114,000) in the legal sector stand to be automated in

the longer term as the profession feels the impact of more “radical changes.”




The ultimate dream of a
computational chemist




The chief utility of computational models:

Annotation of new Compounds MML
CHEMICAL CHEMICAL PREDICTIVE PROPERTY/
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(toxic)

Confirmed inactives
(non-toxic)
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QSAR Modeling Workflow: the
Importance of rigorous validation| Experimenta

confirmation
T

Virtual 'screening
Datasets (with ADthreshold)

7 Evaluation of
/ External set external performance

A

1
5-fold n e of
External 4 QSAR Models
Validation / Modeling set// A

Internal validation
Model selection

courtesy of L. Zhang

|Modelinq| methods T
tQSAR
K-Nearest Random Support Vector Comb QS
Neighbors KNN) Forest (RF)]| Machines (SVM) mOdelmg
Descriptors Tropsha, A. Best Practices for QSAR Model Development, Validati
Dragon MOE and ExploitatiorMol. Inf.,201Q 29, 476( 488

Fully implemented ofRHEMBENCH.MML.UNC.EDU



Material Science and the Rise of Materials Informatic

A Explosive growth of materials data, both experimenta }
databases and computational repositories.

Structural data: 160,000 entries in the Inorganic Crystal Structure

Database (ICSD)
Experimental data: Numerous commercial and open

experimental databases NIST, MatWeb, MatBase etc.
Computational data: Huge databases such as AFLOWLIB,

Materials Project, and Harvard Clean Energy

Chemical space of possible materials is HUGE ~10%°
candidates [Nat. Chem. 7, 274-275 (2015)]

A Materials Genome Initiative or MGl (US Govt): Need for

new high performance materials
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Closing the gap: materials structure-
property relationships

x Tray diffraction property
pattern
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Materials
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theoretical modeling

fingerprint

Quantitative Structure Activity Relationship approaches (QSAR)
Quantitative Structure-Property Relationships (QMSPR)

Isayev, Fourches, Muratov, Oses, Rasch, Tropsha, Curtarolo, Materials Cartography: Representing and
Mining Materials Space Using Structural and Electronic Fingerprints. Chem. Mater., 2015, 27: 7351 743



