




Figure 7. Deletion of rga4  leads to isotropic growth in �V�F�G���¨  cells and to Gef1-dependent defects in 

polarized growth in scd1 low  cells.
(A) Time courses from movies showing mCherry-Bgs4 distribution and cell morphology in scd1�¨ cdc2-asM17 
mCherry-bgs4 cells and �U�J�D���¨���V�F�G���¨ cdc2-asM17 mCherry-bgs4 cells after 3-BrB-PP1 treatment. 3-BrB-PP1 
was added just after the 0 hr time-point. Diagrams show cell outlines at beginning and end of movies. Note 
that �U�J�D���¨���V�F�G���¨ cells grow isotropically; due to mobile nature of mCherry-Bgs4 signal, cell outlines are more 

clear in movies (see Video 8). (B) Morphology of cells with indicated genotypes, in scd1low cdc2-asM17 CRIB-
3mCitrine mCherry-bgs4 background. CRIB-3mCitrine signal is shown here simply to indicate cell outlines. 
Note that �J�H�I���¨ rescues polarity defects associated with r�J�D���¨. (C) Quantification of cell width in genotypes 
shown in B. Median and interquartile ranges are shown. All differences in pairwise comparisons were highly 
significant (p <0.00001; Student’s t-test, with Bonferroni correction), with the exception of �J�H�I���¨ vs. �U�J�D���¨���J�H�I��
�¨, which showed no significant difference (p=0.20). For each strain, 51-88 cells were scored. �6�F�D�O�H���E�D�U�V������������
m. See also Figure 7--figure supplement 1 and Video 8.
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Figure 7--figure supplement 1. gef1∆ rescues the short/wide phenotype of rga4∆ cells.
(A) Cell width at septation, and (B) cell length at septation, for cells of the indicated genotypes. Median and 
interquartile ranges are shown, with p-values for statistically significant differences (Student’s t-test, with 
Bonferroni correction); **, p = 0.001; ***,  p < 0.0001. For each strain, 40-68 cells were scored. (C) Example 
images of calcofluor-stained cells used in measurements. Scale Bar, 10 µm.
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Figure 8. Simplified schematic model for polarized growth via microtubule-dependent coordina-
tion of local and global Cdc42 GEF activities 
(A) In wild-type cells, five main features of the model lead to normal polarized growth: 1) Scd1 (orange) 
is a plasma membrane-associated “local” Cdc42 GEF at cell tips and maintains a focused polarity zone 
via positive feedback. 2) Gef1 (pink) is a cytosolic, “global” Gdc42 GEF. 3) Microtubules (MTs; green) 
target the Tea1/Tea4/Pom1 axis (green) to cell tips. 4) This restricts Cdc42 GAP Rga4 (blue) to the 
plasma membrane in the cell middle. 5) Rga4 on the membrane locally counters cytosolic Gef1 activity, 
preventing net GEF activity in the cell middle (represented by large arrows pointing toward cell tips 
but small arrows pointing elsewhere). (B) The model as applied to scd1∆ and scd1∆ rga4∆ cells. In 
scd1∆ cells, there is no strong focused polarity zone, but Rga4 can still locally counter global Gef1 
activity, leading to greater “net” Gef1 activity in the region of cell tips, as in wild-type cells. Therefore, 
cells are polarized but significantly wider than wild-type. In scd1∆ rga4∆ cells, absence of Rga4 means 
that Gef1 is not locally countered anywhere and is therefore active isotropically. Distribution of MTs and 
Tea1/Tea4/Pom1 will also ultimately be abnormal, due to round cell shape. (C) The model as applied to 
scd1low, scd1low tea1∆/tea4∆/pom1∆, and scd1low tea1∆/tea4∆/pom1∆ gef1∆ cells. In scd1lowcells, only a 
very limited amount of the “local” Cdc42 GEF (i.e. Scd1) is present at cell tips, and thus the polarity zone 
is not focused as in wild-type. However, “net” Gef1 activity remains greater in region of cell tips, and thus 
Gef1 cooperates with Scd1. In scd1low tea1∆/tea4∆/pom1∆ cells, Rga4 is no longer spatially restricted. 
“Net” Gef1 activity is therefore isotropic, competing with Scd1 and overwhelming the contribution that 
low Scd1 levels would otherwise make to polarized growth. In scd1low tea1∆/tea4∆/pom1∆ gef1∆ cells, 
competition from Gef1 is alleviated, allowing the limited amount of Scd1 to support polarized growth. 
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