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Supplementary Figure 1

Limitations of standard segmentation approaches, raw output data. A) CLSM image where LAMP1
decorates the limiting membrane of EL and its inset. Output of common segmentation approaches: B)
Automatic IsoData thresholding followed by watershed segmentation; C) random forest machine
learning with iLastik; D) support vector machine (SVM); E) Trainable Weka segmentation; F) Squassh
region competition segmentation; G) lcy spot detection plugin; H) cmeAnalysis; 1) Interaction Analysis
Imagel) plugin; J) Colocalisation Pipeline Imagel plugin; K) Circular Hough transform (CHT); L) Stardist

star-convex polygons Imagel plugin.



Supplementary Figure 2

A) Segmentation output of a 2D 5-resolution levels with 64 base channels U-Net network as reported in
(Falk et al., 2019). For the loaded- (magenta) and empty-EL (cyan) classes, false negatives (yellow) and
false positives (blue) are highlighted. B-E) Computational performance. After 6x10* iterations, the
intersection over union (B) is 0.722 £ 0.176 and 0.686 + 0.093 for empty and loaded EL classes
respectively (average * SD of three validation images). ROC curves (C) for both classes show an Area
Under Curve of 98.40% and 99.83% for empty and loaded EL respectively. F, scores for segmentation
task (D) resulted in 0.361 + 0.211 and 0.404 + 0.215 for empty and loaded EL, while F; scores for
detection (E) task 0.323 + 0.104 and 0.370 + 0.132 respectively.



Supplementary Figure 3

Same as Fig. 4 in images with different magnifications (expressed as pixel size). SEC62-HA- or SEC62LIR-
HA-positive MEF were acquired using a 63x objective while keeping the same number of total pixels and
changing magnification (4.5x (pixel size 0.107 um), 4x (0.120 pum), 3.5x (0.138 pum), 3x (0.160 um), 2.5x
(0.193 um), 2x (0.241 pm), 1.5x (0.321 um) and 1x (0.481 um)). The images were quantified using
LysoQuant and the following parameters were analyzed: A) percentage of SEC62-positive EL, B) total EL

and C) time required for the quantification of one image in SEC62-HA-positive MEF cells.



Supplementary Figure 4
Automatic thresholding algorithms output and their performance evaluated as F1 score for

segmentation and Intersection over Union (loU) in decreasing order of performance.



Supplementary Table 1
Circular Hough Transform output performance, evaluated as F1 score for segmentation and Intersection

over Union (loU) as a function of algorithm method, sensitivity and edge threshold parameters.



Circular Hough Transform (CHT) Analysis

CHT was conducted on MATLAB R2019a with bright object polarity and the Method, Sensitivity and EdgeThreshold

parameters specified in the 1st column below. Theresulting images were then compared with manual segmentation to measure
True Negatives (TN), False Negatives (FN), False Positives (FP), True Positives (TP) and calculate Precision (P), Recall

F1 score(F1)and Intersection over Union (loU)

CHT_[Method]_[Sensitivity]_[EdgeThreshold].tif N FN FP TP P R F1 loU
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cht_Phasecode_0.05_0.70.tif 803363 120158 0 0 0 0 0 0
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cht_Phasecode_0.20_0.40.tif 803363 120158 0 0 0 0 0 0
cht_Phasecode_0.20_0.45.tif 803363 120158 0 0 0 0 0 0
cht_Phasecode_0.20_0.50.tif 803363 120158 0 0 0 0 0 0
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Supplementary Figure 1
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Supplementary Figure 2
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Supplementary figure 3
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Supplementary figure 4
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