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IAC and BOB are proteins in the eastern 
spruce budworm (Choristoneura fumiferana) 
epidermis 


You hypothesize that the spatial interaction 
between IAC and BOB changes with 
temperature and season. 


The data

3 a.u.

Extract 
coordinates

Image: https://commons.wikimedia.org/wiki/File:Choristoneura_fumiferana_larva.jpg; public domain
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The data — Fall epidermis samples 
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Medium WarmCold

The data — Fall epidermis samples 

Do IAC and BOB attract or repulse each other depending on temperature?
Is there an association between attraction and repulsion and temperature? 
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The data — Winter epidermis samples 

Do IAC and BOB attract or repulse each other depending on temperature?
Is there an association between attraction and repulsion and temperature? 

-> 0. Load the data, 1. plot the data
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• Asymmetric: BOB → IAC ≠ IAC → BOB


• Returns: One number 


• Range: Short 
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Beyond the mean distance to nearest neighbor
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• Returns: A number for each radius 


• Range: Long  



In [1]: from microscopy import analysis

In [2]: img = analysis.imread(”bobiac.tif”)

In [4]:

In [3]: analysis.imshow(img)

C I T E
Core for Imaging Technology & Education

In [1]: from microscopy import analysis

In [2]: img = analysis.imread(”bobiac.tif”)

In [4]:

In [3]: analysis.imshow(img)

Image
Analysis

Collaboratory

C I T E
Core for Imaging Technology & Education

In [1]: from microscopy import analysis

In [2]: img = analysis.imread(”bobiac.tif”)

In [4]:

In [3]: analysis.imshow(img)

Image
Analysis

Collaboratory

Beyond Ripley’s K function
S. Mukherjee, C. Gonzalez-Gomez, L. 
Danglot, T. Lagache and J. -C. Olivo-Marin, 
"Generalizing the Statistical Analysis of 
Objects’ Spatial Coupling in Bioimaging," in 
IEEE Signal Processing Letters, vol. 27, pp. 
1085-1089, 2020, doi: 10.1109/
LSP.2020.3003821.

Benimam, M.M., Meas-Yedid, V., Mukherjee, 
S. et al. Statistical analysis of spatial 
patterns in tumor microenvironment images. 
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Ripley’s K

Mean dist to nearest neighbor

Nearest neighbor function 

One number
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distributed like this? 
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Density of points n2

You don’t need any data to compute the analytic null 
distribution
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Validation — the null distribution
BOB = 400


IAC = 400
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Results: Mean distance  IAC -> BOB

Cold IAC->BOB are closer 
to each other than random 
under the 95% significance 
level

Warm IAC->BOB are 
further apart from each 
other than random under 
the 95% significance level
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Results: Nearest neighbor function
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clustering 
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significant  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The bigger picture: Monte-Carlo-based significance testing

• Just because your sample isn’t uniformly distributed doesn't mean it is 
biologically meaningful! 


• It is possible to simulate hypotheses beyond uniform distributions. 
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Our implementation of Ripley’s K was tested against 
the Locan library implementation:


https://locan.readthedocs.io/en/latest/tutorials/
notebooks/Analysis_Ripley.html#

Python notes
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