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CAS connects the world’s scientific knowledge to 
accelerate breakthroughs that improve lives.

As a specialist in scientific knowledge 
management, we empower global innovators 
across industries with the essential data, solutions, 
services, and expertise needed to navigate today’s 
complex digital information landscape and make 
more confident decisions.

CAS is a division of the American Chemical 
Society.

About CAS
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Publications featuring AI grows year over year
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Emerging applications touch every phase of innovation
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What challenges exist in scientific AI?

Data Quality

Biased Data

Data Availability
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What Challenges exist in scientific AI?

Biased Data

Data AvailabilityData Quality
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– Many names for the same 
entity

– Different labs prefer 
different names

– Author errors

– Technology errors

– Different databases and IDs

Leading to problems downstream 
Inconsistency in data
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Messy data consumes time
The 80:20 data science rule

Collecting, cleaning, 
formatting, and 
prepping data  

Developing and 
refining algorithms 90%

Data generated by 
humans created in 

the last 2 years
(est.)

Stobierski T. Harvard Business School Online. 2021
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Harmonization creates consistency
From chaos to order

– Corrects inconsistencies and errors

– Combines different types of data

– Connects across data sources
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– Human input ensures alignment to authority 
constructs

– Human assisted curation creates training data 
at the standards set by data scientists

– CAS employs a global team of hundreds of 
scientists and technologists to accomplish this

Human effort prior to AI efficiency
Good harmonization is human driven
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Drug-target activity prediction

Similarity 
ensemble 

approach (SEA)

Similarity-based 
method (SIM)

Cross-
Pharmacology 

Index (XPI)

Machine Learning 
Method (MLM)

Simplest Active 
Substructure 

(SAS)

Estimating the pActivity of ligands towards protein targets

Estimated pActivity for a given ligand-
target pair obtained by aggregating the 
outputs of an ensemble of individual 
models into a single consensus value

1 2

3 4
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– CAS has an extensive set of 
harmonized bioactivity data

– This harmonized data was 
used to retrain existing models

Higher quality data lead to higher quality results
The difference harmonized data makes

23%
Reduction of
Std. Dev. of 
Predicted vs.
Experimental

56%
Reduction of 
difference in 
Predicted vs. 
Experimental 

Ligand Target Original
Model

Retrained
Model

Experimental
pActivity

KRas 4.2 11.1 4.8

KIT 10.0 4.4 9.9



Requires the “Triangle for Success”
Effective partnering for scientific AI solutions

Domain Expert
Deep understanding of the science and workflows 
–  Brings expertise as well as real-world data 

Tech/Algorithm Expert
Mathematical and computational capabilities
–  Brings expertise as well as unique technologies 

Content Expert 
Expertise in data modeling, curation, harmonization 
–  Brings expertise, data, and information management tech



Thank you

Jacob Al-Saleem PhD
JAl-Saleem@cas.org

@CASchemistrylinkedin.com/company/cas

Connect with us at cas.org


