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Fig. S1



Figure S1. Microtubule organization during mating reveals long microtubules in the 

vicinity of opposite SPBs throughout nuclear congression. 

(A) Snapshots of different stages of nuclear congression during WT mating, from 

early to late stages as judged by the decreasing distances between opposite SPBs. 

3D models of early, middle and late stages during mating are presented (Plasma 

membrane: light blue, nuclear envelope: purple, SPBs: yellow, microtubules: green; 

Scale bar: 300 nm). (B) Correlation of the distance between opposite SPBs (μm) with 

the size of the opening (μm2) between the two cells. The trend line corresponds to 

linear fit. (C) Close-up model views showing long microtubules in the vicinity of 

opposite SPBs. i-v correspond to encircled area in (A) (Scale bar: 30 nm). 
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Fig. S2



Figure S2. Kar3 tagging, targeting and localization. 

(A) Functionality of the GFP-Kar3 tagging. Serial dilutions of WT and GFP-KAR3 

cells were grown on YPAD at 30°C for 2 d. The two mating types are displayed (top). 

Mating efficiency quantification by double auxotrophy diploid selection in mating 

events between MATa WT and MATα WT or MATa GFP-KAR3 and MATα GFP-

KAR3 standardized to unlabeled WT mating (mean ± SD). The p value indicates the 

absence of statistically significant difference by two-tailed t-test (bottom). (B) 

Persistence of long MTs during nuclear congression. Using live-cell imaging movies 

of cells undergoing nuclear congression (n=8), we tracked the GFP-Kar3 labeled 

plus ends of cytoplasmic MTs in relation to both SPBs. We calculated the 

displacement speed of MT plus ends with respect to the SPBs (mean ± SD). In the 

analyzed movies, the displacement speed of the MT plus end (P) from the more 

distant SPB (S1), |
𝑑𝑆1𝑃
𝑑𝑡

|, was found to similar to the displacement speed of MT plus 

end (P) from fusion-SPB (S) observed after nuclear congression, | 𝑑𝑆𝑃
𝑑𝑡

|. Assuming 

that the MT growth speed is the same before and after SPB fusion, this suggests 

that | 𝑑𝑆1𝑃
𝑑𝑡

| is equivalent to MT growth. This is supported by the fact that the 

displacement speed of the MT plus end (P) from the closest SPB (S2), | 𝑑𝑆2𝑃
𝑑𝑡

|, was 

found to be equal to the sum of the displacement speed of the MT plus end from the 

more distant SPB (S1) and the congression speed (displacement speed of S1 

towards S2, | 𝑑𝑆1𝑆2
𝑑𝑡

| ). Together, this suggests the more distant SPB (S1) as the MT 

origin site. In other words, the MT plus ends observed in one cell seem to originate 

from the SPB of the opposite mating partner. This provides light microscopy for the 

electron microscopy data and supports the existence of persisting long MTs that 

extend from one SPB beyond the SPB of the mating partner. (C) Serial dilutions of 

WT, kar3Δ, CNM67-GFP-KAR3 and CNM67-GFP-KAR3 kar3Δ strains were grown 

on YPAD at 30°C for 1-2 d. The two mating types are displayed. (D) Representative 

plot profiles of GFP-Kar3 signal on cytoplasmic microtubules in shmooing cells. Red 

lines indicate the signals of cytoplasmic microtubules, and green lines indicate the 

signals of GFP-Kar3 in the context of WT GFP-KAR3 (top) or CNM67-GFP-KAR3 

kar3Δ cells (bottom). Images of the cytoplasmic microtubules were used to create 

plot profiles, the yellow lines on fluorescence images (Scale bar: 2 μm) indicate the 

region used for the line scans. (E) Mating kinetics curves of WT, CNM67-GFP-KAR3 

Gibeaux et al.

5



kar3Δ or kar3Δ shows the rescue of the kar3Δ mating defect through the specific 

targeting of Kar3 to the SPB. The percentage of zygotes with fused nuclei, or 

achieving successful first diploid mitosis over zygotes with unfused nuclei or multiple 

nuclei, was assessed by DAPI staining over time. (F) MATa cells expressing Spc42-

mCherry and Spc110-GFP stimulated with pheromone (left). Estimated distance and 

localization of Spc110-GFP (n=55) spots with respect to Spc42-mCherry and 

nucleus (right). (G) MATa cells expressing Spc42-mCherry and Spc72-GFP 

stimulated with pheromone (left). Localization of Spc72-GFP with respect to Spc42-

mCherry and nucleus (right, n=30). In F and G a negative value for the distance 

indicates nuclear localization (labeled Nuc) and a positive value indicates a 

cytoplasmic localization (labeled Cyto). The images have been filtered with a 

Gaussian filter of radius 1.   
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