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Supplementary Figure 1. Localization of cell division proteins, polar marker proteins, and
membrane staining patterns in WT A. tumefaciens. A) newborn cell, B-C) elongating cell, D)
dividing cell, and E) newborn sibling cell stages of the cell cycle. FM4-64 labeling patterns are

shown, with thicker red lines indicating areas of increased fluorescence intensity (1).
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Supplementary Figure 2. Gallery of scanning electron microscope images of ApodJ,; cells. A) and B)
show elongated cells with branches and constrictions. C)-F) show branched cells with multiple
constrictions. G) and H) show cells with tapered poles, branches, and multiple constrictions. Arrowheads

denote constrictions, + signs denote branch tips, and circles denote tapered poles. Scale bars, 3 um.
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Supplementary Figure 3. Pulse-chase labeling indicates growth abnormalities and that growing poles
are smaller in diameter than non-growing poles in ApodJ,,. Live-cell imaging of ApodJ,; cells pulse-chase
labeled with TRSE. Unlabeled areas indicate sites of new cell growth during chase period. A) After
division (white arrowhead) the cell on the right continues to grow from the growth pole (white arrow).
B) After division (white arrowhead), the cell on the right continues to grow from the growth pole (white
arrow) and develops a branch morphology via ectopic polar growth. C) A WT cell undergoing normal
polar growth (white arrows) from poles derived from a division event (white arrowhead). Top:

brightfield images. Bottom: red fluorescence images. Scale bar, 3 um.



25

26

27

28

- |jD
[ ]
< pO .
o
_ oe*®
2 S o
: 0
o | T
. .
!g!!!!

| I | | I 1
0 100 200 300 400 500 600

Time (minutes)

Supplementary Figure 4. Growth of ApodJ,; cells is similar to wild type. OD600 growth curve for C58

(O) and ApodJ,: (®). Arrow indicates time when CFU/mL were determined (see text).
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Supplementary Figure 5. FtsZ-GFP localizes in multiple rings in ApodJa: FtsZ-GFP (cyan)
localizes in multiple “Z-rings” (white arrowhead, black arrowhead). FtsZ-GFP also localizes to an

ectopic division site producing a small spherical cell (white arrow).
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ApodJ,, NT1REB

Supplementary Figure 6. Motility of ApodJ,;is intermediate between WT and flagella minus strains.

Soft agar motility assay of ApodJs;, WT, and NT1REB (bald/flagella minus strain). Scale bar, 0.5 cm.
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Dilution Media
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Supplementary Figure 7. ApodJ: grows equally as well as WT on LB, LBLS, and PYE solid media.

Growth on LB, LBLS, and PYE plates for the indicated dilutions is compared for the WT and ApodJ,; strain.
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Supplementary Figure 8. ApodJ,; cells grown in PYE display abnormal FtsZ-GFP localization, whereas
C58 FtsZ-GFP localization is normal. In ApodJ,; cells grown in PYE, FtsZ-GFP localizes in multiple
peripheral foci (A-E), multiple rings (F), and polar (G) and midcell foci (H). In WT cells grown in PYE, FtsZ-

GFP localizes to the poles (l), the poles and midcell (J), and at the midcell (K-L). Scale bar indicates 3 um.

SUPPLEMENTARY VIDEO LEGENDS

Supplementary Video 1. Morphologically normal-looking Apodj.. give rise to cells with
defects in polar growth. Time lapse video of Apodj4.cells. Circles denote cell division events, white
dots denote normally-localized growth poles (with respect to the previous division event), red dots

indicate ectopic growth poles, and red asterisks denote morphologically abnormal cells. At the end
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of the video numerous morphological alterations have arisen. One second of video corresponds to

20 minutes.

Supplementary Video 2. Morphologically normal-looking Apodj.. give rise to cells with
defects in polar growth and small, non-growing cells. Time lapse video of Apod]acells. Circles
denote cell division events, white dots denote normally-localized growth poles (with respect to the
previous division event), red dots indicate ectopic growth poles, and red asterisks denote
morphologically abnormal cells. At the end of the video numerous morphological alterations have

arisen. One second of video corresponds to 20 minutes.

Suppemental Video 3. Apodja: cells undergo ectopic polar growth that continues from a
growth pole after division. Selected still images from this time-lapse video are summarized in

Figure 2E. One second of video corresponds to 20 minutes.

Supplementary Video 4. Apodja: cells expressing GFP-Pod]a: undergo growth and division
resembling WT cells, with GFP-Pod]a:localization similar to WT. Selected still images from this

time-lapse video are summarized in Figure 4. One second of video corresponds to 20 minutes.

Supplementary Video 5. ApodJa; cells expressing PopZa-GFP undergo ectopic polar growth
that continues from a growth pole after division. See PopZa-GFP in top cell. Selected images
from this time-lapse video are summarized in Figure 5A. One second of video corresponds to 20

minutes.
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Supplementary Video 6. Apod]u; cells expressing PopZa-GFP undergo ectopic polar growth
when one growth pole splits into two adjacent growth poles. Selected images from this time-

lapse video are summarized in Figure 5B. One second of video corresponds to 20 minutes.

Supplementary Video 7. Apod]a; cells expressing PopZa-GFP undergo ectopic polar growth
when a growth pole extends from a point along the sidewall of the cell. Selected images from

this time-lapse video are summarized in Figure 5C. One second of video corresponds to 20 minutes.

Supplementary Video 8. FtsZ-GFP localize in multiple rings in ApodJa. Selected images from
this time-lapse video summarized in Supplementary Figure 6. One second of video corresponds to

20 minutes.

Supplementary Video 9. Apod]a: produces cells which do not grow and divide and a fraction
of Apodj: cells are small and anucleate. Selected images from this time-lapse video summarized

in Figure 8. One second of video corresponds to 20 minutes.
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Supplementary Table 1. Strains and plasmids used in this study.

Strains Relevant genotype Source

C58 wild-type A. tumefaciens strain C58 Lab stock

NT1REB Rm® Em"® pTi" mot™ AflaABC (bald strain) (2)

PSRK-Km Broad host-range, lac inducible, Kan® (3)

pBluescript ISK  Phagemid, Carb® Stratagene

pl2207 pSRK-Km with ftsZ-GFP, lac-inducible, Kan® (1)

11
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plz232

pJZ255

pSRK-Gm with gfp-podJy, lac-inducible,

Gent®

pSRK-Gm with podJa, lac-inducible, Gent®

(4)

This work
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Supplementary Table 2. Percentages of WT, ApodJ,;, and ApodJ,: + Podla; division events producing
normal polar growing, ectopic polar growing, and non-growing cells. Numbered schematics representing
types of division events are shown, with the pre-divisional cell above and resulting sibling cells below. G,
normal growth poles. E, ectopic growth poles. N, non-growing poles. Filled cells represent non-growing

cells. These data are derived from time-lapse imaging of individual cells (n).

Types of division events WT Apodl,, Apod] ,,+ Pod] ,,
(n=148) (n=151) (n=142)

1) Producing two normal polar-growing cells 100% 53% 95%

2) Producing one normal polar-growing cell and one 0% 37% 3%

ectopic polar-growing cell

3) Producing one normal polar-growing cell and one 0% 3% 1%

non-growing cell

4) Producing one ectopic polar-growing cell and one 0% 7% 1%

non-growing cell

1) 2) 3) 4)
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103  Supplementary Table 3. Median cell lengths of WT and ApodJ: cells displaying the specified FtsA-GFP

104  localization. Values for WT are from Zupan et al. (12).

Unipolar Unipolar + Midcell Aberrant Aberrant

midcell polar midcell

Percentage 78 13 9 NA NA

of cells

Percentage 36 24 3 22 15

of cells
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Supplementary Table 4. Growth in PYE partially complements the ApodJ,: morphology phenotype.

Frequency of ApodJ,: and WT cells grown in LB and PYE displaying different morphologies are compared

for LB and PYE.

Rod-shaped 96 % 60 % 97 % 78 %

Branched/ 0% 8% 0% 4%

swollen

Number of cells 283 262 295 340
counted

15
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