
M1D7: Analyze SMM data to identify putative small molecule 
binders

1. Prelab
2. SMM analysis
3. Examine chemical structure of hits



Mod 1 Overview

Last lab:
Prepared SMM slides

This lab:
SMM analysis to 
identify putative 
binders

Instructors scanned 
slides and prepared 
computational 
analysis



SMM workflow
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Workflow for SMM data analysis

1. Align spots using fluorescence on 532 
nm channel (sentinel spots)

2. Quantify fluorescence on 635 nm 
channel

3. Identify ‘hits’ with improbably high 
fluorescence

4. Complete ‘by eye’ analysis of putative 
hits to manually remove false positives

slide

block



Align SMM using sentinel spots
• Slides are printed in block patterns (16 rows x 16 columns)
• Each ligand spot is identifiable via intersecting lines between sentinels 

Concept Process Real life



How do you identify hits from the SMM data?

First, consider bias that exists in the data set
• Across all slides
• Within each block
• Within each slide

Then, identify hits with significantly higher fluorescence over background

Lastly, manually confirm hits to eliminate false positives

Block

Slide



Fluorescence represented by an array of numerical values which are 
used to calculate z score

• Each pixel is represented by a 
number that indicates intensity 
of the signal

Signal-to-noise ratio 
(SNR) = μforeground - μbackground

σbackground



Identifying hits with significant fluorescence

Robust Z-score = SNRi-median(SNR)

median(|SNRi-median(SNR)|)*1.48

median absolute deviation (MAD)

scale factor for the normal distribution

Robust Z-scores help eliminate the influence of outliers



Robust Z-score calculated for all compounds

Histogram of robust z score of wells in both replicates

• Why are the empty wells clustered around zero?

• Where do we expect to see the putative binders represented?



Use a scatterplot to compare consistency of replicates

• Expect to see a linear relationship 
between replicate z scores

• What does it mean if there are 
replicates that do not have a 
linear relationship?

• Where do we expect to see our 
putative binders in this graph?



How do you validate hits manually?



How will you identify common structures?



For Today
• Work through SMM analysis procedure
• Evaluate chemical structures of identified hits
• Work on homework and begin thinking about Data Summary

For M1D8
• Answer the wiki questions in the Homework section to begin work on the 

Data Summary Implications and Future Works section

• With your Lab Partner, incorporate the feedback on your methods 
homework and revise to include experiments from M1D4-M1D5


