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Background



 
High-throughput screening (HTS) is often one of the early steps 
in a drug discovery process


 
Systematic positional effects are common


 
Brideau et al. 2003 say B score corrects positional effects well


 
Makarenkov et al. 2007 question this assertion



 
The magnitude of positional effects and the number of real hits 
are unknown in real high-throughput screening data

Presenter
Presentation Notes
High throughput screening is usually one of the first steps in drug discovery process. It allows researchers to test tens of thousands of compounds or reagents in relatively quick and automated process.  Each reagent is dispensed to a well on a plate.  A bird eye view of a 96-well plate is shown here.  It has 8 rows, row A thru row H, and 12 columns, Column 1 to 12. After a screen is finished, hit analysis is usually carried out to identify compounds that have much higher p for further analysis.  There are many hit identification method out there but one of the troubles in identifying hits correctly is the presence of positional effects. 



In HTS, systematic positional effects are quite common.  Positional effects can be at the plate, row and column level, or even at the well level.  Examples of row and column effects are shown in here. All the wells on Row C and column 5 are affected, and the amount of the row and column effects do not necessarily be the same.  In addition, the well at C05 is affected by both the row and column effects. 



Brideau et al came up with a hit identification method, called b score, in 2003. It uses a Tukey’s median polish matirx.  They claimed that b score can correct positional effect well.  But Makarenkov et al question this assertion.  We want o investigate which claim is correct.  We do have some screening data sitting in-house but the problem with using real data is that we don’t really know whether there is positional effects and even if we do, we don’t know the magnitude of the positional effect. We also don’t know the number of real hits in real data. 
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NoiseMaker



 
An HTS data simulator

• Written in C# for Windows
• Freeware



 
Randomly adds a specified 
number of “true” hits


 
Adds systematic effects 
and random noise to the 
“true” data
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Performance of B Score

c 0 1 2 3 4 5

True positive rate 83.67% 75.83% 64.50% 56.50% 51.25% 42.83%

False positive rate 0.17% 0.24% 0.36% 0.44% 0.49% 0.58%

False negative rate 16.33% 24.17% 35.50% 43.50% 48.75% 57.17%



 
Makarenkov et al. tested B score on data with increased variance 
in some rows and columns

• 1% of the wells are real hits ~ N (5, 1)
• All non-hit wells ~ N(0, 1)
• Positional effect ~ N(0, c) added to row C & column 5 on every plate



 
True positive rate degrades quickly with increasing variance
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Performance of B Score (cont.)



 
Brideau et al. developed B score for data with altered means in 
some rows and columns

• 1% of the wells are real hits ~ N (5, 1)
• All non-hit wells ~ N(0, 1)
• Positional effect ~ N(c, 0) added to row C & column 5 on every plate



 
True positive rate remains stable with altered means

c 0 1 2 3 4 5

True positive rate 83.67% 82.42% 82.83% 84.75% 83.58% 85.00%

False positive rate 0.17% 0.18% 0.17% 0.15% 0.17% 0.15%

False negative rate 16.33% 17.58% 17.17% 15.25% 16.42% 15.00%
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Conclusion & Future Directions



 
B score effectively compensates for positional effects that alter 
row or column means


 
B score does not compensate well for positional effects that 
increase row or column variances


 
Altered means are far more common in real HTS data


 
Thus, B score remains a useful method for analyzing HTS data


 
Future simulations will include:

• Hits with varying strengths
• Other types of positional effects 
• More scoring methods



 
The NoiseMaker software is freely available

• contact amanda.birmingham@thermofisher.com for an installer

mailto:amanda.birmingham@thermofisher.com
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