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Agenda

1. Update on drug discovery pipelines

2. Evaluation of biochemical and cell-based assays

3. Workflows to identify problem compounds from small molecule screens
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Update on drug discovery pipelines
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Drug approvals
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Drug approvals
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List of drugs approved in 2017
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2017 potential blockbusters
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Therapeutic area and 2018 potential approvals
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Example cell-based assay screen output
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reagents assays

1. functional assay using purified 
recombinant protein substrate

2. functional assay using peptide 
substrate

purified recombinant  
protein substrate

protein substrate 
derived peptide

commercial MBP
3. functional  assay using purified 

MBP as substrate

various 
kinase

constructs

4. binding assay

Strategy for biochemical kinase assays
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NIK phosphorylates IKK-a
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Cell-based NIK assay

12



Insect cell-based assay for NIK
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+ve control (lymphotoxin)                    –ve control                  Hit from cell-based screen

Use of HCS after cell-based NIK inhibitor 

screen
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Time-course for IKKa phosphorylation

Total DNA = 0.125mg/ml; 1:20 NIK-wt:IKKa-KD

pIC50 = 6.05 +/- 0.06
Hill Slop = 1.80 +/- 0.41
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PoC screen (with test compound populations)

Low Control 
population

Mid Control 
population

High Control 
population

Test 
Compound 
population

% inhibition 
threshold

number of 
wells

% false 
positive Hits

>20% 2 0.625

>30% 2 0.625

>40% 0 0

>50% 0 0

>60% 0 0

>70% 0 0

>80% 0 0
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Inhibition 
threshold for Hits

Number of Hits 
(n=1)

Number of Hits 
(n=2)

Number of 
Reproducible Hits

Hit Rate (%)

40% 27 31 20 0.89

50% 14 20 13 0.58

60% 11 13 10 0.45
70% 11 10 9 0.40

80% 8 9 8 0.36

90% 6 6 6 0.27

n=1 n=2

Inhibition 
threshold for Hits

Number of Hits 
(n=1)

Number of Hits 
(n=2)

Number of 
Reproducible Hits

Hit Rate (%)

40% 27 31 20 0.89

50% 14 20 13 0.58

60% 11 13 10 0.45
70% 11 10 9 0.40

80% 8 9 8 0.36

90% 6 6 6 0.27

n=1 n=2PoC screen output (distributions and hit rates)

17



Tru-Hits assay CellTiter-Glo assay

average High 817820

average Low 2332

SD High 36289

SD Low 874

Z' 0.86

average High 10089125

average Low 23561

SD High 285866

SD Low 13881

Z' 0.91

Assay performance: Assay performance:

PoC screen output (false-positives)

•quantifies cellular ATP present in cells, indicative of 

which signals the presence of metabolically active 
cells.

•SA-D: Streptavidin Donor beads.

•b-A : biotinylated Acceptor beads.

Tru-Hits assay CellTiter-Glo assay

average High 817820

average Low 2332

SD High 36289

SD Low 874

Z' 0.86

average High 10089125

average Low 23561

SD High 285866

SD Low 13881

Z' 0.91

Assay performance: Assay performance:
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PoC screen output (final analysis)

• Correlated the output from NIK HEK cell based and CellTiter-Glo assays.

1:1 correlation

NIK vs cytotoxicity

Compounds below this line 

give >50% inhibition in NIK 

assay over cytotoxicity
[compound] = 10µM 

pIC50 = 6.18 +/- 0.06
Hill Slope = 2.24 +/- 0.53

presented on 1st March 2011
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presented on 9th December 2010

Inhibition of no cytotoxicity at 10µM

• Correlated the output from NIK HEK cell based and CellTiter-Glo assays.

1:1 correlation

NIK vs cytotoxicity

Compounds below this line 

give >50% inhibition in NIK 

assay over cytotoxicity
[compound] = 10µM 

pIC50 = 6.18 +/- 0.06
Hill Slope = 2.24 +/- 0.53

presented on 1st March 2011
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Inhibition of no cytotoxicity at 10µM

19



Workflows to identify problem compounds from 
small molecule screens
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Realistic drug discovery cascade
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Use panels of assays (HDAC)
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Use panels of assays (HDAC)
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Use panels of assays (HDAC)
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CONCLUSIONS

 Develop a panel of assays for each drug discovery screening project

 Use physiologically assay systems if possible

 Develop both biochemical and cell-based assays for any given target

 Develop a panel of assays and pre-screen all against a training compound 
library

 Ensure post-screening cascade is in place with suitable Secondary assays
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