A ftsW**I* ftsW**I* B

WT ftsW**I* fzIANH? fzIANH? fzIANH3 fzIANH3
, . ' d Wt
ftsW***
fzIANH2
fzIANH3
ftsW**I* fz| ANH2
Bl rtsWe fziAn
C s E F
ﬁﬂfﬁ owr 60- 1200-
,::1 o fSW FZIANH2 Fhk
o 1.0 ..::' fsW**[* fzI ANHS 50 1000A
3 o o fisW** *kx .
8 .:EE. ® fz|] ANH3 *kk
0.5- §!= _— ® fzIANH2 ’E\ 40 _ 8001
! ....c'“' S E
ST = < o
gl £ 30- £ 600{—7 S
004 . . . =4 2 i
0 5 10 15 20 ° 20 < 400
Time (hr)
D V\\?\'L \&e\’b 10- Kk 200-
* *‘\1’*‘\1' SUONH T dadeh
**\ §\\e\'1/ $\e\'b **\ x."'\ heacssad

S Fafee'es NN O O
o-FzIA l......l P ‘\,E‘E@V ‘(}&@v R ‘\'Ez@v ‘\’g{,‘\’y

a-HU I——| ‘&5\“ s(@'@ K@@ ‘({o@

oL




Figure S1. fisW**I'* rescue the fitness/morphological defects of two fz/4 mutants.
Related to Figure 1.

(A) Phase contrast microscopy images depicting cells of the indicated strains. Scale bar =
2 um. (B, C) Spot dilutions (diluted ten-fold) (B) and growth curves (C) of the indicated
strains. (D) a-FzlA immunoblot (top) and a-HU immunoblot (bottom, loading control) of
the indicated strains. (E, F) Lengths (E) and widths (F) of unsynchronized cells from the
indicated strains. Mean = SEM shown. Kruskal-Wallis tests with Dunn’s post-test were
performed to analyze differences compared to the indicated strains: ***P<0.001. From left
to right, n = 674, 609, 606, 653, 618, 645. Strain key (Caulobacter crescentus): WT
(EG865), fisW**[* fz14 (EG1557), fzIAN#? (EG1600), fisW**[* fzIANH? (EG2111), fzIAN3
(EG1909), fisW**[* fzIANH3 (EG2489).
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Figure S2. In the presence of hyperactive PG synthases, the interaction between
FtsZ and FzlA determines division efficiency, but not growth rate or viability.
Related to Figure 1.

(A) Phase contrast microscopy images depicting cells of the indicated strains. White
asterisks mark S-shaped cells. Scale bar = 2 pm. (B) a-FzIA immunoblot (top) and a-HU
immunoblot (bottom, loading control) of the indicated strains. (C, D) Spot dilutions
(diluted ten-fold) (C) and growth curves (D) of the indicated strains. (E) Lengths of
unsynchronized cells from the indicated strains. Mean + SEM shown. Kruskal-Wallis
tests with Dunn’s post-test were performed to analyze differences compared to WT and
the indicated strains: "*P>(0.05, ***P<0.001. From left to right, n = 609, 653, 645, 688,
674, 729, 612. Strain key (Caulobacter crescentus): fisW**I* fzIA (EG1557), fisW**[*
SZIANT2 (EG2111), fisW**I* fzIANT3 (EG2489), fisW**I* fzIANT (EG2492), fis W**[*
fZIANB? (EG2485), fisW**I* fzIANB! (EG2495), fisW**[* AfzIA (EG2170).
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Figure S3. Mutation of FzIA’s essential C-terminus phenocopies loss of fz/4 in an
ftsW**I* background. Related to Figure 1.

(A) Phase contrast microscopy images depicting cells of the indicated strains. Scale bar =
2 um. (B,C) Growth curves (B) and spot dilutions (diluted ten-fold) (C) of the indicated
strains. (D) a-FzlA immunoblot (top) and a-HU immunoblot (bottom, loading control) of
the indicated strains. (E) Phase contrast microscopy images depicting cells of the
indicated strains with no xylose (top) or incubated in the presence of 0.24% xylose
(bottom) for 24 hours to control expression of the indicated gene. Scale bar = 2 um. (F)
Growth curves of the indicated strains with no xylose (no X) or incubated in the presence
of 0.24% xylose (+X) to control expression of the indicated gene. (G) Spot dilutions
(diluted ten-fold) of the indicated strains. (H) a-FzlA immunoblot (top) and a-HU
immunoblot (bottom, loading control) of the indicated strains with no xylose (no X) or
incubated in the presence of 0.24% xylose (+X) for 3, 9, or 24 hours to control expression
of the indicated gene. Strain key (Caulobacter crescentus): ftsW**I* (EG1557), fisW**[*
AfzlA (EG2170), fisW*** fzI4VE? (EG2895), fisW**I* AfzIA + Pyy mChy (EG2879),
SisW**[* AfzI4 + Py fzIA (EG2866), fisW**I* AfzIA + Py fzIAVE? (EG2874).
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Figure S4. FtsZ, MreB, and PG synthesis localization is unaffected in fisW**I* AfzlA
cells. Related to Figure 3.

(A) Phase contrast, fluorescence, and merged microscopy images depicting mNG-FtsZ
localization in cells of the indicated strains in the presence of inducer (xylose). White
asterisks mark S-shaped cells. Scale bar = 2 um. (B) Phase contrast, fluorescence, and
merged microscopy images depicting Venus-MreB localization in cells of the indicated
strains in the presence of inducer (xylose). White asterisks mark S-shaped cells. Scale bar
=2 um. (C) Phase contrast, fluorescence, and merged microscopy images depicting
HADA localization in cells of the indicated strains after a 5 minute HADA pulse. White
asterisks mark S-shaped cells. Scale bar = 2 um. Strain key (Caulobacter crescentus):
ftsW**[* + pXyl mNG-ftsZ (EG2157), fisW**[* AfzIA + pXyl mNG-fisZ (EG2326),
ftsW**[* + pXyl Venus-mreB (EG2377), fisW**I* AfzIA + pXyl Venus-mreB (EG2378),
WT (EGS865), ftsW**[* (EG1557), fisW**I* AfzlA (EG2170).



B

+25.d ®
Hsd. (— 3
©
(o)
mean @ =
2
tsa C—D 4
250 )

Shape Mode 3

(1.4% of total variance)

=
[ fzIA 12.518
[ fzIANH2 ®
D fzIANH3 w
W A |+ fiswrs 10 4
[ fzIANe? &
W fzIANe! 5
H AZIA 7.5-8

*kkt
f *k Kt '
f ns+ !
! nst
157 Hkkr
104 nst
| — |
5_ *kkt *kkt *kki
FREC ey .’; Tee o}:-:.
...o:. .:'. .E:.
-59 . ‘.'.:’. coe
-10] e
e & @ Q¢
S TS
O L
+ ftsW*I*
Ve s
Y

— ="
Mode 1 (Length)

5 6

— “~~\\\\\
R
(= ,.(\p
] w
oy
~_ . _A_ _
T e~
Mode 1 (Length) 7~
: 4
TSN
[] fzIANHS >y o iy
W fZIANT |+ s _ =
] fzIANE2 -5 aTe =N -
B zIANB? —
H AfzIA N 5um




Figure SS. Interaction of FtsZ with FzIA is necessary for proper division site shape
maintenance. Related to Figure 3.

(A) PCA of cell shape in a population of unsynchronized cells (not all cells are
necessarily actively constricting) from the indicated strains. Shape mode 3 approximately
captures degree of S-shape in cells. Mean cell contour = 1 or 2 standard deviations (s.d.)
1s shown (left). Shape mode values for cells in each strain are plotted and mean + SEM is
shown (right). A Brown-Forsythe Levene-type test (which is used in populations not
assumed to be normally distributed) was performed to determine differences between
population variances (1): “P>0.05, **P<0.001. From left to right, n = 269, 375, 218,
250, 177, 289, 211. (B) Plot of shape mode 3 (degree of S-shape) vs. shape mode 1
(length) values in a population of unsynchronized cells (not all cells are necessarily
actively constricting) from the indicated strains. The dashed lines qualitatively demark
the boundary between cells that appear to be S-shaped and those that display normal
curvature. Inset presents a zoomed in view of the highlighted region of interest. Strain
key (Caulobacter crescentus): ftsW**I* fziA (EG1557), fisW**[* fzIAN"? (EG2111),
SisW*[* fZIANH3 (EG2489), fisW**[* fzIANT (EG2492), fisW**[* fzIAVB? (EG2485),
SisW*[* fZIANBT (EG2495), fisW**[* AfzIA (EG2170).
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Figure S6. Effect of loss of FzIA and FzIA-FtsZ interaction on resistance to cell wall
antibiotics. Related to Figure 4.

(A) Plates of the indicated strains grown in the presence of antibiotic minimum inhibitory
concentration (MIC) test strips, with antibiotic concentration decreasing from top to
bottom. (B) Spot dilutions (diluted two-fold) of the indicated strains plated on PYE +
cephalexin (6 pg/ml). Strain key (Caulobacter crescentus): WT (EG865), fisW**[* fzI4
(EG1557), fisW**[* fzIANH2 (EG2111), fisW**I* fzIANH3 (EG2489), fisW**I* fzIAN!!
(EG2492), fisW**[* fzIANB2 (EG2485), fisW**I* fzIAVB! (EG2495), fisW**I* AfzIA
(EG2170), fzIAM"? (EG1600), fzI4M (EG1909).
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