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VESGEN 20 
APPLICATIONS 

Vascular Trees 
Human Retina 

Avian CAM, Yolksac and Murine/Avian Coronary Vessels 
Plant Leaf Venation such as in Arabidopsis thaliana? 

Vascular Networks 
Mouse Postnatal Retina and Intestinal Inflammation 

CAM Lymphatic Vessels 

Vascular Tree-Network Composites 
Normal and Abnormal Embryonic Coronary Vessels 
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Vascular Structure Image Specificat ion Preferences VE.SGE Tools Thumbnails 

Main panel -
• Image specification 
• Algorithm selection 
• Process initiation 

VESGEN Patent Pending 

Panel to specify 
+- vessel type 
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• Wi h Selected Images 

Microscope Cali bration acto r (Mag ifi cation) in microns / pixel: 2.754 

Ru Output Statistics ( Save All ) 
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Mapping and Quantification of Microvascular 
Remodeling and Angiogenesis by VESGEN 

Molecular Regulation Avian CAM Transgenic Mouse 



VESGEN 

The form of an object is a 'diagram of forces' 

- D'Arcy Thompson 

VESGEN Hypothesis: 'Signature' Vascular Patterns 

~ 
~ 

(/) 

FGF-2 as a Simple Stimulator c 
Q) 

(Fibroblast Growth Factor-2) 0 

Arteria Seier Thromb Vase Bioi 20 2000 

~ 

VEGF as a Complexity Factor ·~ 
r~>-11~~~ (Vascular Endothelial Growth Factor-2) ~ 

. 0 

'"' ~ Microvascular Research 72(3) 2006 

TGF-~1 as a Simple Inhibitor 
But Complex Potentiator 

(Transforming Growth Factor-f31) 

Concentration 

Microvascular Research 59(2) 2000 
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Long-Term Hypothesis 

Vascular pattern provides an integrative read-out of dominant 
molecular regulators in complex signaling pathways of 
angiogenesis and microvascular remodeling 

VESsel GENeration (VESGEN) Analysis Software 
Vessel Number Density, Nv 
Vessel Length Density, Lv 
Vessel Diameter, Dv 
Fractal Dimension, o, 
Branchpoint + Endpoint Densities, Brv +Ev 
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Clinical Steroid {TA) Treatment in CAM Vascular Tree 
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x y ~ ~ 
Reviewed in Anatomical Record 2009; Investigative Ophthalmology & Visual Science 2008 
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Vein pattern development in adult leaves 
of Arabidopsis thaliana 

B C 

Kang J & Dengler N, lnt J Plant Sci 165:231(2004) 

See also Candela H et al, 'Venation Pattern Formation in Arabidopsis thaliana Vegetative Leaves' , Developmental Biology 205:205(1999) 
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VESGEN 
Research Tool for Mapping and Quantification of Vascular Branching Pattern 

in Genetically Engineered A. thalia on ISS 
Vascular Pattern Grouping of Generations: Avascular Spaces 

by Branching Generation LARGE and SMALL of Branching Networks Results 

Fractal Dimension 
Df=1.32 
Area, Length, 

Branchpoint Densities 
Ay(LARGE) = 0.195 
Ay(SMALL) = 0.013 
Average Vessel 

Diameter (Jlm) 
Dv(LARGE) = 11.8 Jlm 
Dv(SMALL) = 7.0 Jlm 

Df = 1.47 

Ay(LARGE) = 0.159 

Ay(SMALL) = 0.276 

Dv(LARGE) = 93.1 Jlm 
Dv(SMALL) = 66.8 Jlm 

Conclusions 

Less mature 
branching 

Increased 
vascular 
complexity-

especially 
density of 
smaller 
vessels 11 



Parsons et al, Microvascular Research 167(1 ):193-211 (2005) 
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Thematic Papers: 

Imaging Living 
Vasculature 
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VASCULAR NETWORKS IN TRANSGENIC MOUSE RETINA 
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Fluorescence 
Microscopy 

E 
distance 

(pixels) 
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with J Sears & Q Ebrahem (Cole Eye Institute), from Vickerman et al, Anatomical Record A 292(3), 2009 
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CORONARY VESSEL NETWORK-TO-TREE TRANSITIONS 
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Vickerman et al, VESGEN Review, Anatomical Record A 292(3), 2009 


