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Figure 8. Simplified schematic model for polarized growth via microtubule-dependent
coordination of local and global Cdc42 GEF activities.

(A) In wild-type cells, five main features of the model lead to normal polarized growth: 1)
Scdl (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 Teal/Tead4/Pom1l axis (green) to cell
tips. 4) This restricts Cdc42 GAP Rga4 (blue) to the plasma membrane at cell sides. 5) Rga4
on the membrane locally counters cytosolic Gefl activity, preventing net GEF activity at cell
sides (different-sized red arrows). (B) The model as applied to scd1A and scd1A rga4A cells.
In scd1A 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. Cells are therefore polarized but wider than wild-type. In scd7A rga4A cells,
absence of Rga4 means that Gefl is not locally countered anywhere and thus can promote
PORTLI growth. Distribution of MTs and Teal/Tea4/Pom1 will also be abnormal, due to
round cell shape. (C) The model as applied to the genotypes indicated. In scd1" cells, only
a very limited amount of local Cdc42 GEF 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 Gefl cooperates with Scd1l. In scd1" tea1A/tead4Alpom1A cells, Rga4 is no
longer spatially restricted, and therefore “net” Gef1 activity is not spatially controlled. This
competes with (low) Scd1 and overwhelms its contribution to polarized growth. In scd1'™"
tea1AlteadAlpom1A gef1A cells, competition from Gefl is alleviated, allowing the low Scdl
to support polarized growth.
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Figure S3. Supporting data for restoration of polarized growth in scd1 low W H Dxells after further loss of

gefl function

(A) Cell morphology in the indicated genotypes during exponential growth, after 24 hr scdl repression. 3-BrB-PP1
was not added to cultures, and thus FGF D VWas not inhibited. CRIB-3mCitrine signal is shown here as a
marker for cell volume and cell nuclei. Note that W H xells are round and often binucleate (see Methods), while
WHD "~ Jeklls'are more similarto JH 1 and control cells. (B,C) *HI ($1$ P &K is4d ldss-of-function mu-
tation. In septating cells, both wild-type Gefl-3mCherry (B) and mutant Gefl-EANA-3mCherry (C) localize to the
division site (black arrowheads). Wild-type Gefl-3mCherry promotes Cdc42-GTP (CRIB-3mCitrine) accumulation
at the division site during early stages of septation (red arrowhead), but Gef1-EANA-3mCherry does not (blue
arrowhead). In later stages of septation, CRIB-3mCitrine at the division site is more diffuse and weak and does
not correlate with Gef1-EANA-3mCherry (green asterisks); this later localization is known to be independent of
Gefl (Wei et al., 2016). (D, E) Tetrad analyses showing synthetic lethality of JHI1 ($1$ P & Kwitd W\ G (D)
and confirming synthetic lethality of JH | With V F G (E) (Coll et al., 2003). Spores were germinated on YE5S
and replica-plated as indicated. Boxes indicate inferred position of non-viable double mutants. Bars, 10 um.

c
Q
©
S
S
@)
Y—
A=
P
S
@©
+—
c
(b)
S
Q
Q.
Q.
)
wn
[}
()
(&)
c
Q
O
0p)
[
@)
[ ¥ -
o
©
c
| —
)
@)
-





