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SUPPLEMENTAL TABLES 

Table S1. Output parameter produced by the EndomembraneQuantifier script 

Parameters exported in comma-separated value (csv) files for further statistical analysis and 

are highlighted in gray. Membrane compartments are called “spots” in Supplement Table S1 

and S2.  

 

No. Output parameter Description 

1 Date of the Experiment  Date of the experiment  

2 Valid Image Valid image area (in percent) in a stack (normally 3-5 stacks in a 
well, which is saved in a flex file) 

3 Original Number of Spots Number of spots initially detected in a stack  

4 Refined Number of Spots Number of refined spots in a stack 

5 Seconds Opera spent  Seconds that Opera has spent on imaging one stack 

6 Average Intensity of Spots Average intensity of all refined spots in a well, which includes all 
valid stacks 

7 Average Area of Spots Average area of all refined spots in a well (±SD) 

8 Average Length of Spots Average length of all refined spots in a well 

9 Average Half Width of Spots Average half width (radius) of all refined spots in a well 

10 Average Width to Length Ratio of 
Spots 

Average width to length ratio of all refined spots in a well (±SD) 

11 Average Roundness of Spots Average roundness of all refined spots in a well (±SD) 

12 Average Contrast of Spots Average contrast (to surrounding areas) of all refined spots in a 
well (±SD) 

13 Average Peak Intensity of Spots Average peak intensity of all refined spots in a well (±SD) 

14 Number of Stacks Total number of analysed stacks – excluding invalid stack(s)  

15 Number of Spots in whole Well Total number of refined spots detected in a well  

16 Total seconds of Opera's analysis Seconds that Opera has spent on imaging a well 

17 Opera started analysing at:  Date and time when Opera started imaging a well 

18 Opera finished analysing at: Date and time when Opera finished imaging a well 

19 Well Index Opera reference number of a well 

20 Stack Number Index number of analysed stacks in a well 

21 Opera Starting Point Date and time when Opera started imaging a stack 

22 Opera Ending Point Date and time when Opera finished imaging a stack 

23 Valid image area in percent Valid image area in a stack (in percent) 

24 Detected spots number Number of refined spots in a stack 

25a Calculated spots number (100%) Calculated spots number in a stack if the valid image area is 100 % 

 
a.

 Output field 25 was calculated as follows:  
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Table S2. Output parameters produced by the EndomembraneColocQuantifier script.  

Fields exported in csv files are highlighted in gray.  

 

No. Output parameter Description 

1 Date of the Experiment  Date of the experiment  

2 Valid Image (CH1) Is channel-one image in a stack valid? (return “true” or 
“false”) 

3 Valid Image area (in percent) Valid image area in channel-one image in a stack  

4 Total number of spots (CH1) Number of refined spots in channel-one image 

5 Number of spots in 100% image area 
(CH1) 

Calculated spots number in channel-one image, if the valid 
image area is 100 % 

6 Total number of spots (CH2) Number of refined spots in channel-two image  

7 Number of spots in 100% image area 
(CH2) 

Calculated spots number in channel-two image, if the valid 
image area is 100 % 

8 Total overlapped spots  Number of overlapped spots between channel-one and 
channel-two images 

9 Total overlapped spots in 100% image 
area  

Calculated overlapped spots number, if the valid image area 
in channel one and channel two is 100 % 

10a Overlap percentage  The overlap percentage in a valid stack 

11 Seconds Opera spent  Seconds that Opera has spent on imaging a stack 

12 Number of Stacks Total number of valid stacks in a well 

13 Average Intensity of Spots (CH1) Average intensity of all refined channel-one spots in a well 

14 Average Intensity of Spots (CH2) Average intensity of all refined channel-two spots in a well 

15 Average Area of Spots (CH1) Average area of all refined channel-one spots in a well (±SD) 

16 Average Area of Spots (CH2) Average area of all refined channel-two spots in a well (±SD) 

17 Average Length of Spots (CH1) Average length of all channel-one spots in a well 

18 Average Length of Spots (CH2) Average length of all channel-two spots in a well 

19 Average Half Width of Spots (CH1) Average half width (radius) of all channel-one spots in a well 

20 Average Half Width of Spots (CH2) Average half width (radius) of all channel-two spots in a well 

21 Average Width to Length Ratio of Spots 
(CH1) 

Average width to length ratio of all channel-one spots in a 
well (±SD) 

22 Average Width to Length Ratio of Spots 
(CH2) 

Average width to length ratio of all channel-two spots in a 
well (±SD) 

23 Average Roundness of Spots (CH1) Average roundness of all channel-one spots in a well (±SD) 

24 Average Roundness of Spots (CH2) Average roundness of all channel-two spots in a well (±SD) 

25 Average Contrast of Spots (CH1) Average contrast (to surrounding areas) of all channel-one 
spots in a well (±SD) 

26 Average Contrast of Spots (CH2) Average contrast (to surrounding areas) of all channel-two 
spots in a well (±SD) 

27 Average Peak Intensity of Spots (CH1) Average peak intensity of all channel-one spots in a well 
(±SD) 

28 Average Peak Intensity of Spots (CH2) Average peak intensity of all channel-two spots in a well 
(±SD) 

29 Total seconds of Opera's analysis Seconds that Opera has spent on imaging a whole well 

30 Opera started analysing at:  Date and time when Opera started imaging a whole well 
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31 Opera finished analysing at: Date and time when Opera finished imaging a whole well 

32 Well Index Opera reference number of a well 

33 Stack Number Index number of analysed stacks in a well 

34 Opera Starting Point Date and time when Opera started imaging a stack 

35 Opera Ending Point Date and time when Opera finished imaging a stack 

36 Valid image area in percent Valid Image area in channel one  

37 b Calculated spots number (100%) (CH1)  Calculated spots number in channel-one image of a stack, if 

the valid image area is 100 % 

38 b Calculated spots number (100%) (CH2)  Calculated spots number in channel-two image of a stack, if 

the valid image area is 100 % 

39 c Overlapped spots number (100%) Calculated overlapped spots number in a stack, if the valid 
image area in channel one and channel two is 100 % 

40 Overlap percent  The overlap percentage in a valid stack 

 

 
a.

 Output field 10 was calculated as follows:  

 

 

b.
 Output fields 37 and 38 were calculated as follows:  

 

 

c.
 Output field 39 was calculated as follows:  
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Supplement Materials and Methods: 

Protein extraction and Western blotting 

Crude protein extracts generated from leaves of 21 days-old plants were separated on 

SDS-PAGE, blotted on PVDF membrane, and incubated with mouse !-GFP antibody 

(Roche, 1:1000) or rabbit !-RFP antibody (AbCam, 1:10000). The secondary 

antibodies (Sigma, 1:30000) were Alkaline Phosphate conjugated and the 

chemiluminescence signal was detected after incubation with CDP-Star (Roche). The 

same blot was further used for Coomassie Brilliant Blue staining and used as loading 

control. 

 

RNA extraction and qRT-PCR 

RNA from leaves of 21 days-old plants was extracted using the RNeasy Kit (Qiagen). 1 

!g RNA was used for the reverse transcription reaction according to the Superscript II 

protocol (Invitrogen). After DNase treatment (TUROBO DNA-free, Applied biosystem) 

50 ng cDNA was used for qRT-PCR reactions mixed with SYBR green JumpStart 

(Sigma) and the following primers (10 mM): mRFP-forward 5’-ATC CCC GAC TAC 

TTG AAG C-3’ mRFP-reverse 5’-CCC ATG GTC TTC TTC TGC AT-3’, U-box-

forward 5’-TGC GCT GCC AGA TAA TAC ACT ATT-3’; U-box-reverse 5’-TGC 

TGC CCA ACA TCA GGT T-3’; Actin-2-forward 5’-GGT AAC ATT GTG CTC AGT 

GGT GG-’3; Actin-2-reverse 5’-AAC GAC CTT AAT CTT CAT GCT GC-3’. 

Amplification followed with annealing at 60°C for 15s and elongation at 72°C for 10s. 

Actin and U-Box was used as reference. 
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