


Three data vignettes… 

“What types of biological problems/data should CSE 
focus on?”!



http://www.cumc.columbia.edu/news/journal/journal-o/archives/jour_v19no2/serotonin.html!

SSeerroottoonniinn  hhaass  bbeeeenn  lliinnkkeedd  ttoo::!!

DDeepprreessssiioonn!!
AAuuttiissmm!!
EEaattiinngg  ddiissoorrddeerrss!!
SScchhiizzoopphhrreenniiaa!!
OObbsseessssiivvee//ccoommppuullssiivvee  ddiissoorrddeerr!!
PPrreemmeennssttrruuaall  ssyynnddrroommee!!
AAnnxxiieettyy!!
PPaanniicc  ddiissoorrddeerr!!
SSeeaassoonnaall  aaffffeeccttiivvee  ddiissoorrddeerr  
AAggggrreessssiioonn,,  ssuuiicciiddee!!
MMiiggrraaiinnee!!
AAddddiiccttiioonn!!



WWhhaatt  ccoonnssttiittuutteess  aa!!
rreepprreesseennttaattiivvee  iimmaaggee??!!
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Digitized Imaging for Measuring 
Changes in Neuronal Densities 

3) Outline region of 
interest (ROI) 

4) Calculation of Axon Area  
/ROI Area 



Quantification of 
Axon Densities 

Histogram technique 
yields data indicative 
of axon loss 

•! Statistical analyses can 
be applied 

•! No ability to analyze 
more complex features 
of degeneration 
–! Tortuosity 
–! Axon lengths 
–! Branching 
–! Stereological data   

Luellen, B. A., Szapacs, M. E., Materese, C. K., and Andrews, A. M. (2006) The neurotoxin 2'-NH2-MPTP 
degenerates serotonin axons and evokes increases in hippocampal BDNF, Neuropharmacology 50, 297-308.!



Quantitative 
Image 
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VGAT (red) 
VGluT1 (green) 

63x 
Hippocampus 



Mullen, T. J., Srinivasan, C., Hohman, J. N., Gillmor, S. D., Shuster, M. J., Horn, M. W., Andrews, A. M., 
and Weiss, P. S. (2007) Microcontact insertion printing, Appl. Phys. Lett. 90, 063114 (063111-063113).!

!! Patterning of single isolated 
molecules in controlled 
matrices 

!! Inserted molecules can be 
further functionalized 

!! Multiple steps enable 
multiplexed patterns 

!! Chemical patterns have 
applications in biospecific 
capture surfaces for functional 
proteomics, neuroscience, and 
chemical warfare defense 



Unpatterned Region 

Patterned Region 

fluorescence 

fluorescence 

M.J. Shuster, A. Vaish, H. Cao, W. S. Lao, P.S. Weiss, and A.M. Andrews, 
unpublished!
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M.J. Shuster, A. Vaish, A. Guttentag, P.S. Weiss, and A. M. Andrews, unpublished 

Quantitative Pattern Analysis 

AArree  wwee  ssppeeaakkiinngg  tthhee  ssaammee  llaanngguuaaggee??!!



Murphy DL and Lesch KP. (2008). Nature Reviews Neuroscience. 9:85-96.   
Montañez et al. (2002). Brain Research. 955:236-244. 
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YS Singh, LE Sawarynski, and 
AM Andrews, in preparation!
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1 2 3 4 5 6 7 8 9 10
0.0

0.1

0.2

0.3

Principal Component

Principal 
Component 

Eigen 
Values 

Eigen 
Values (%) 

Cumulative Eigen 
Value (%) 

PC 1 0.297 60.7317 60.7317 

PC 2 0.093 19.0178 79.7495 

PC 3 0.058 11.8069 91.5564 

PC 4 0.02 4.0281 95.5845 

PC 5 0.006 1.2916 96.8761 

PC 6 0.005 0.9804 97.8565 

PC 7 0.003 0.6629 98.5194 

PC 8 0.002 0.5002 99.0196 

PC 9 0.001 0.22 99.2396 

PC 10 0.001 0.1706 99.4102 
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Principal 
Compone

nt 

Eigen 
Values 

Eigen 
Values (%) 

Cumulative Eigen 
Value (%) 

PC 1 0.297 60.7317 60.7317 

PC 2 0.093 19.0178 79.7495 

PC 3 0.058 11.8069 91.5564 

PC 4 0.02 4.0281 95.5845 

PC 5 0.006 1.2916 96.8761 

PC 6 0.005 0.9804 97.8565 

PC 7 0.003 0.6629 98.5194 

PC 8 0.002 0.5002 99.0196 

PC 9 0.001 0.22 99.2396 

PC 10 0.001 0.1706 99.4102 
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