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Supplementary Figure 1

Supplementary Figure 1. Manual analysis protocol. (1) RGB fluorescent images are converted into 8-bit pictures. (2) 
Thresholding is applied to the images; inverted LUT (lookup table): 0 corresponds to white background and 255 to black 
vessel. (3) The background is manually cleaned and the vessels are filled to counteract patchy staining. (4) The black 
lymphatic vessels (LV) are selected. The pixel-μm conversion is set and area calculated (5-6) A self-made plugin is run 
in Fiji and the skeleton length is manually calculated using the polyline tool. (7) The width is calculated as the fraction 
between area and total length. (8) In the last step, branching points are manually counted using Photoshop or Fiji.
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Supplementary Figure 2

Supplementary Figure 2. Parameter evaluation for lymphatic vessels in WT and IL-7Rα-/- mice using differ-
ent thresholding methods. (a-e) Comparison between Kittler and Multi-Otsu thresholding methods coupled with 
the influence of small detected vessels removal. (a) Lymphatic vessels (LVs) were detected in an ear skin 
whole-mount by staining with anti-LYVE-1 antibody. (b-e) Results show that the measured morphometric properties 
(LV area, length, width, and number of branching points) are rather stable.
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Supplementary Figure 3. AutoTube-based and manual analysis of the LYVE-1+ lymphatic vasculature in tissue 
whole-mounts prepared from the murine ear skin (WT and IL7tg) and diaphragm (WT and ALCAM-/-). Parame-
ters analyzed include the entire area covered by lymphatic vessels (LV area), the absolute length of the network (LV 
length), the average vessel width (LV width) and the number of branching points (# branching points) per picture analyz-
ed. (a) Representative images of LYVE-1+ lymphatic vessels (LVs) in the ear skin of WT and IL7tg mice.  Scale bar = 
100μm (b) Results from manual and from AutoTube-based quantification of lymphatic vessels in WT and IL7tg ear skin.  
(c) Representative images of LYVE-1+ lymphatic vessels in the diaphragm of P6 WT and ALCAM-/- pups.  Scale bar = 
100μm (d) Results from manual and AutoTube-based quantification of lymphatic vessels in P6 WT and ALCAM-/- pups. 
The data shown represent the mean ± SEM; statistical analysis was performed with Student's t-test; ns=not significant 
for p>0.25; n = 5-7 mice each group (3 pictures/mouse).
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Supplementary Figure 4. Analysis of the correlation between the two manual and the automated quantification of 
all blood vessel parameters analyzed in Fig 5b (diaphragm and ear skin). (a) blood vessel area (BV area) (b) blood 
vessel  length (BV length) (c) blood vessel width (BV width) and (d) # crossing points. n = 51 images in total from 
diaphragms and ear skins are shown.



Supplementary Figure 5
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Supplementary Figure 5. Impact of staining quality and presence of overlapping vessel branches on the blood 
vessels crossing point / lymphatic vessel branching point analysis. (a) blood vessels detected in an ear skin 
whole-mount by staining with anti-MECA-32 antibody (left). Crossing points were determined by AutoTube-based 
(middle) or by manual (right) analysis. More true-positive crossing points were detected by Auto-Tube, likely because 
the manual analysis failed to detect crossing points formed by faint vessels or crossing points in immediate proximity to 
each. (b, c) lymphatic vessels detected in an ear skin whole-mount by staining with anti-LYVE-1 antibody (images on 
left). Branching points were determined by AutoTube-based (middle) or manual (right) analysis. (b) Example of a false 
detection of lymphatic vessel branching points by AutoTube, caused by a vessel branch in the foreground that appears to 
overlap with other vessels parts in the background. (c) Example a heterogeneously stained LYVE-1+ vessel area, which 
AutoTube interprets as two separate vessel segments and additional, false-positive lymphatic vessel branching points. 


