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Supplementary Figure 1. PodJ accumulation in C. crescentus and E. coli. a, Pod)
specifically accumulates at the new cell poles during the cell cycle. The two cell poles
were distinguished by observation of the stalk at the old cell pole. A sole copy of
sfgfp-podJ in the chromosome was induced by adding 0.003% (w/v) xylose 1 h prior
to cell synchronization. Kymographs of the stGFP-PodJ signal along the cell length
over time are shown on the lower panel. Images were acquired every 2 min for C.
crescentus cells on a PYE pad. The black arrow (upper panel), new cell pole. The red
arrow (lower panel), the time point of cell division. b, YFP-PodJ N (YFP-PodJi-601)
accumulates at the cell poles in E. coli. Compared with the bipolar localization of
YFP-PodJ, YFP-PodJ N accumulates in a monopolar pattern in E. coli for unknown

reasons. ¢, sSfGFP-PodJ N accumulates as the full-length YFP-PodJ in C. crescentus.



Fluorescence microscopy suggests that sfGFP-PodJ N accumulates at the new cell
pole and recruits a signaling protein (PleC-mCherry) as the full-length sfGFP-PodJ.
PodJ and PleC were induced by 0.003% (w/v) xylose and 500 uM vanillate,

respectively. All scale bars, 2 um.
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Supplementary Figure 2. Biophysical analyses of YFP-PodJ N droplets in vitro.
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a, Amino acid sequence analyses of PodJ N reveal that the IDR domain is rich in
negatively charged residues. The PodJ domains of CC1-3, CC4-6, and IDR are
colored in light green, dark green, and magenta, respectively (upper panel). CIDER!
was used for analyzing the net charge per residue (NCPR) distribution of Pod] N
(lower panel). The NCPR plots of positively charged and negatively charged residues
are indicated as blue and red, respectively. b, Characterization of tandem repeats in

PodJccs-6. Three tandem repeats (purple) characterized as AE#R#A#ALI are identified



in the CC4-6 domain of PodJ. *, conserved amino acid in the tandem repeats; #,
random amino acid. ¢, Reversible liquid droplets are formed by YFP-PodJ N in a
HEPES buffer (pH 7.5) containing 200 mM NaCl. YFP-PodJ N droplets dissolved
after 1:1 dilution and reassembled in 10 min in a HEPES buffer (pH 7.5) containing
200 mM NacCl. In contrast, YFP-PodJ N in a HEPES buffer (pH 7.5) containing 100
mM NaCl formed amorphous structures which did not dissolved in the same buffer. d,
The YFP-PodJ N droplets emerge and disassemble faster at higher temperatures. The
dynamics of YFP-PodJ N droplets (5 uM) was monitored at different temperatures in
a HEPES buffer (pH 7.5) containing 200 mM NaCl. Details of the droplet
disassembly are shown with enlarged rectangles, revealing a different pattern from
wetting (a phenomenon when biomolecular condensates flatten against a surface??).
Arrow, the disassembling droplets. e, Diameter quantification of YFP-PodJ N
droplets in panel d. YFP-PodJ N droplets (n = 677, 551, and 1,802 droplets,
respectively; from high to low temperatures) from three independent experiments
were measured. Data are means = SEM. All scale bars, 4 um. Source data are

provided in the Source Data file.
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Supplementary Figure 3. Cell compartments are formed in living cells expressing
PodJ or PodJ_N. a, TEM analysis of C. crescentus cells expressing PodJ (left panel)
or empty vector (right panel). Both cells were induced with 0.03% (w/v) xylose for 4
hours before they were fixed. The electron density was measured as relative intensity
(RI) using ImagelJ. SL, surface layer; CM, cell membrane; PodJ, PodJ accumulation at
the pole; Rib, ribosomes and other cell components. Scale bars, 100 nm. b, TEM
analyses suggest that the PodJ proteins packed into the E. coli cell poles. E. coli cells
expressing YFP-PodJ (left), YFP-PodJ N (middle), and YFP (right), were induced

with 0.1 mM IPTG at 37 °C for 2 h before fixation. All scale bars, 500 nm.
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Supplementary Figure 4. CC4-6 is responsible for the formation of PodJ
condensates in E. coli. a, FRAP analyses demonstrate that the fluorescence
intensities of YFP-PodJ, YFP-PodJ N, and YFP-PodJccs-6 condensates were
recovered after photobleaching when compared with those of YFP-PodJcci-3 and
YFP-PodJipr in E. coli. White arrow, the photobleached region. Scale bar, 1 um. b,
Quantitative analysis of FRAP in panel a. The FRAP recovery curves were generated
by averaging the signals of YFP-PodJ or its variants (n = 4 cells in YFP-PodJcc46; n =
8 cells in other samples) from at least two independent experiments with nonlinear
regression. The fluorescence intensity of the pre-bleached region was normalized as
100%. Data are means + SEM and p value was determined by one-way ANOVA.

Source data are provided in the Source Data file.
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Supplementary Figure 5. CC1-3 phase separates at a higher concentration in
vitro and forms insoluble aggregates in E. coli. a, YFP-PodJcci3 forms liquid
droplets in vitro with a Cg of ~15 pM. Images were taken within 15 min after loading
the ice-bathed proteins (1, 2.5, 5, 10, 15 or 20 uM) on a glass pad at 25 °C. Csa,
protein concentration of saturation for LLPS. Scale bar, 5 pm. b, PodJcci-3 forms a
large number of insoluble aggregates in E. coli. Co-expression assay shows that YFP-

PodJccis tends not to let mCherry enter the polar clusters, in contrast to the full-



length YFP-PodJ. White arrows indicate the insoluble aggregates of YFP-PodJcci.3.
The percentages of cells with insoluble aggregates were calculated in each sample (n
=250, 300, 450, 350, and 250 cells; from top to bottom) from at least five
independent experiments. Data are means + SEM and p value was determined by one-
way ANOVA. Scale bar, 1 pm. ¢, PodJcci3 co-localizes with IbpA while PodJ and
PopZ do not co-localize with IbpA in E. coli. Co-expression of YFP-PodJcci-3 and
inclusion body marker protein A* (IbpA-mCherry) in E. coli showed co-localization
of them, indicating that PodJcci-3 forms inclusion bodies. In contrast, co-expression of
YFP-PodJ/PopZ and IbpA-mCherry showed non-colocalization of these proteins,
indicating that PodJ/PopZ does not form inclusion bodies. White arrows indicate the
non-colocalization of proteins. Scale bar, 1 um. d, PodJcci-3 droplet ages over time.
FRAP analyses were performed for YFP-PodJcci3 and YFP-PodJ N droplets at
different time points (5, 10 or 15 min) after loading the ice-bathed proteins (20 uM)
on a glass pad at 25 °C. The recovery curves for each sample were generated by
averaging the signals of droplets (n = 6) from three independent experiments. Data are
means + SEM. The results show that PodJcci-3 droplets become less dynamic over
time in contrast to PodJ N droplets, a phenotype of protein aging that has been
described previously in phase-separating proteins’. Source data are provided in the

Source Data file.
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Supplementary Figure 6. Live cell imaging shows that PodJ recruits the client

proteins in E. coli. The clients, including PleC (a), CpaE (b), and FliG (¢) were pre-

induced by 5 mM L-arabinose in E. coli, and their changes in subcellular localizations

were recorded after the addition of 0.5 mM IPTG (PodJ induction). Images were



acquired every 5 min on a LB pad at 37 °C. YFP was used as the negative controls in
the middle panels. Schematic diagrams are presented as the right panels illustrating
the changes in subcellular localizations of the three client proteins after induction of

YFP-PodJ or YFP. All scale bars, 2 um.
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Supplementary Figure 7. Identification of the domains for client recruitment in
PodJ by heterologous co-expression experiments. The client proteins, including
PleC, CpaE, and FliG, were expressed alone or co-expressed with PodJ or PodJ
variants in E. coli to observe their changes of subcellular localization. Quantitative
results (see Fig. 4b) showed that IDR is responsible for the recruitment of PleC and

CpaE, while CC4-6 is responsible for the interaction with F1iG. Scale bar, 2 pm.
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Supplementary Figure 8. SpmX regulates the dissociation of PodJ condensates in
living cells. a, Overexpression of SpmX disrupts the polar accumulation of PodJ in E.
coli. Co-expression of YFP-PodJ and mCherry-SpmX resulted in YFP-PodJ diffuse in
E. coli. Histogram represents the percentage of cells with different protein localization
patterns. Scale bar, 1 um. b, Titration of sftGFP-PodJ with mCherry-SpmX reveals
that SpmX regulates the disassembly of PodJ condensates at the cell poles of C.

crescentus. Cells of the recombinant strain (NA1000, xylX::P.-sfgfp-podJ,



vanA.: Pva-mCherry-spmX) were first induced with 0.03% (w/v) xylose for 3 h to
create the bipolar model of stGFP-PodJ. The cells were then immobilized on a 1.5%
(w/v) agarose-PYE pad containing 0.03% (w/v) xylose and different concentrations of
vanillate (0, 50, 500, or 5,000 uM, for mCherry-SpmX titration). Images were
acquired every 5 min at 30 °C. The fluorescence intensities of sftGFP-PodJ at both cell
poles were recorded. White arrows indicate the dissociation of sftGFP-PodJ at the old
cell poles. Scale bar, 2 pm. ¢, The ratio of stGFP-PodJ intensities (old to new poles)
were generated by averaging signals of sftGFP-PodJ foci (n = 21 cells) from three
independent experiments in panel b. Data are means + SEM. d, Schematic diagram
illustrating the changes in subcellular localizations of sfGFP-PodJ after induction of
mCherry-SpmX in C. crescentus. The results showed that the dissociation of sfGFP-
PodJ at the cell poles (especially at the old cell pole) by mCherry-SpmX was in a

concentration-dependent manner. Source data are provided in the Source Data file.
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Supplementary Figure 9. SpmX regulates the subcellular formation of PodJ
condensates in C. crescentus. a, Titration of mCherry-SpmX with sfGFP-PodJ
reveals that SpmX regulates the formation of PodJ condensates at the cell poles of C.
crescentus. Cells of the recombinant strain (NA1000, xylX::P.-sfgfp-podJ,

vanA.:: Pva-mCherry-spmX) were first induced with 50 uM vanillate for 3 h to create

the monopolar model of mCherry-SpmX. The cells were then immobilized on a 1.5%



(w/v) agarose-PYE pad containing 50 uM vanillate and different concentrations of
xylose (0, 0.003%, 0.03%, or 0.3% (w/v), for sfGFP-Pod]J titration). Images were
acquired every 5 min at 30 °C. The fluorescence intensities of sftGFP-PodJ at both cell
poles were recorded. White arrows indicate the formation of sfGFP-PodJ condensates
at the new cell poles. Scale bar, 2 um. b, The sfGFP-PodJ intensities at both cell poles
(old and new poles) were calculated by averaging signals of sfGFP-PodJ foci (rn = 21
cells) from three independent experiments in panel a. Data are means + SEM. c,
Schematic diagram illustrating the changes in subcellular localizations of sftGFP-PodJ
in the presence of mCherry-SpmX in C. crescentus. The results showed that sfGFP-
PodJ preferred to accumulate at the new cell pole. Source data are provided in the

Source Data file.
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Supplementary Figure 10. SpmX negatively regulates PodJ LLPS in vitro. a

SpmX(ATM)-mCherry (5 uM) forms clear liquid droplets in vitro at 25 °C. b, The

YFP-PodJ N droplets were unable to grow in the presence of SpmX(ATM)-mCherry.

Diameter analysis was performed by measurements of droplets from three

independent experiments in each sample (n = 1,982, 1,540, 1,112, and 786 droplets;



from top to bottom). Data are means + SEM. ¢, The motility analyses of YFP-PodJ N
droplets by tracking single microspheres. Droplets (n = 24, 25, 25, and 25 droplets;
from top to bottom) from three independent experiments were analyzed, respectively.
Mean-square displacement (MSD) versus time was measured for YFP-PodJ N
droplets in the presence of SpmX(ATM)-mCherry or PleC(ATM)-mCherry, using the
addition of BSA as the control. The anomalous diffusion exponent (o) was obtained
by fitting the dataset with log(MSD(#)) and ¢, where the slope of the linear fit is a. The
average MSD increased non-linearly (a = 0.78) for YFP-PodJ N droplets in the
presence of SpmX(ATM)-mCherry, showing sub-diffusion behavior. Corresponding to
Fig. 5f. d, The partitioning analysis of SpmX(ATM)-mCherry into YFP-PodJ N
droplets. The solution of pre-formed YFP-PodJ N (5 uM) droplets was mixed with
0.5, 2.5, or 10 uM SpmX(ATM)-mCherry. The 2.5 uM of PleC(ATM)-mCherry was
used as the positive control. Droplets (n = 6) in each sample were analyzed from three
independent experiments. Data are means = SEM. The results show that SpmX did
not mix with the formed PodJ droplets over time except for a very small portion of
SpmX that penetrated into the droplets at the beginning, possibly before the interfacial
interaction was completed. e, SpmX accelerates the disassembly of PodJ droplets in
vitro. The solution of pre-formed YFP-PodJ N (5 uM) droplets was mixed with 2.5
pM SpmX(ATM)-mCherry or PleC(ATM)-mCherry, using the addition of BSA as the
control. Representative images are shown on the left panel. The survival time of YFP-

PodJ N droplets (z = 100) in each sample were recorded and analyzed after protein



addition from four independent experiments (right panel). Data are means = SEM and
p value was determined by one-way ANOVA. ns, non-significant. f, YFP-PodJ N
results in no droplets when incubated with as low as 0.5 uM SpmX(ATM)-mCherry.
In vitro LLPS experiments were performed by incubating YFP-PodJ N with different
concentrations of SpmX(ATM)-mCherry (0.1, 0.5, 1, 2.5, 5, and 10 uM). Images were
acquired after 5 min of incubation. All scale bars, 5 um. Source data are provided in

the Source Data file.
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Supplementary Figure 11. The negative regulation of PodJ by SpmX for client
recruitment. a, Incubation with SpmX(ATM) causes amorphous structures of YFP-
PodJ N and PleC(ATM)-mCherry. 5 uM YFP-PodJ N and 2.5 uM PleC(ATM)-
mCherry were incubated together with 2.5 uM SpmX(ATM)-mCherry for 15 min
before imaging. b, The droplets of YFP-PodJ N and PleC(ATM)-mCherry lose
fluidity and produce amorphous structures after loading of SpmX(ATM). ¢, Intensity
analysis of the droplets of YFP-PodJ N and PleC(ATM)-mCherry with incubation of
SpmX(ATM). Corresponding to Fig. 5j. 5 pM YFP-PodJ N and 5 pM PleC(ATM)-
mCherry were incubated for 15 min. Then, 2.5 uM SpmX(ATM) was added and

images were acquired after another 5 min. The addition of 2.5 uM BSA was used as



the control. The fluorescence intensities outside (/,.;) and inside (/i») the droplets were
measured using Fiji/ImageJ. Droplets (n = 6) in each sample were measured from
three independent experiments. Data are means + SEM. All scale bars, 5 um. Source

data are provided in the Source Data file.
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Supplementary Figure 12. CC4-6 is one of the interaction domains between PodJ
and SpmX. a, SpmX(ATM) binds to the surface of PodJccs-s droplets but fuses
together with PodJipr. SpmX(ATM) interaction with PodJccs-s+ipr follows the same
fusion pattern as that of SpmX(ATM) and PodJipr. The pre-formed droplets of YFP-
PodJ N or its variants (5 pM) were incubated with 2.5 pM SpmX(ATM)-mCherry at
25 °C for 5 min before imaging. Scale bar, 5 um. b, PodJccs.s interaction with the pre-
formed SpmX(ATM) generates amorphous structures as that of PodJ N. The pre-

formed droplets of SpmX(ATM)-mCherry (5 M) were incubated with 2.5 uM YFP-



PodJ N and its variants at 25 °C for 5 min before imaging. Scale bar, 5 um. ¢,
mCherry-SpmX(ATM) expression alone is diffuse in E. coli. Histogram represents the
percentage of cells with different protein localization patterns. Scale bar, 1 um. d, Co-
expression analyses of PodJ variants with SpmX(ATM) in E. coli show that CC4-6 is
the interaction domain in PodJ. Representative images of cells co-expressed YFP-

PodJ variants and mCherry-SpmX(ATM) are shown. Scale bar, 1 um.
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Supplementary Figure 13. SDS-PAGE analyses of the proteins used in this study.
The molecular masses predicted for each protein are shown on PAGE. a, YFP-Pod] N
and PodJ N. b, YFP. ¢, YFP-PodJ variants, SpmX(ATM), SpmX(ATM)-mCherry and
PleC(ATM)-mCherry. d, mCherry-CpaE. M, protein marker. S, supernatant. All the
proteins were collected with purity > 80% and were stored at -80 °C before use.
Concentrations of purified proteins were determined using a Bradford protein assay

kit. Source data are provided in the Source Data file.



Supplementary tables

Supplementary Table 1. Screening of PodJ client proteins in E. coli.

Observed localization

Co-localization

Locus tag  Protein Predicted function Co-expression with ) )
Expression alone relationship
YFP/CFP-PodJ?
CCNA 00268 DnaX = DNA polymerase III subunit gamma/tau Monopolar Monopolar No co-localization
CCNA 00437 McpB Methyl-accepting chemotaxis protein Diffuse Diftfuse No co-localization
CCNA 00441 CheYI Chemotaxis receiver domain protein Diffuse Diftfuse No co-localization
CCNA 00442 CheAl Chemotaxis histidine kinase protein Diffuse Diffuse No co-localization
CCNA 00538 Methyl-accepting chemotaxis protein Bipolar Bipolar Uncertain
CCNA 00947  FIgE Flagellar hook protein Diffuse Diftfuse No co-localization
CCNA 00950  FliF Flagellar M-ring protein Diffuse Diftfuse No co-localization
CCNA _ 00951  FliG Flagellar motor switch protein Monopolar Bipolar Co-localized
CCNA 01132 CckA Sensory transduction histidine Diffuse Diffuse No co-localization
kinase/receiver
CCNA 01528 FlIK Flagellin Monopolar Monopolar No co-localization
CCNA 01918 PopA Cyclic di-GMP effector protein Diffuse Bipolar Co-localized
CCNA 02546  PleD GGDEF/response regulator protein Diffuse Diffuse No co-localization



CCNA_02547
CCNA_02567
CCNA 02623
CCNA 02643
CCNA_03037
CCNA_03038
CCNA_03039
CCNA_03043
CCNA_03598
CCNA_03868
CCNA_03869

DivK
PleC
FtsZ
FtsI
CpaF
CpaE
CpaD
PilA
DivL
ParB
ParA

Response regulator receiver protein
Sensory transduction histidine kinase
Cell division protein
Penicillin-binding protein
Pilus assembly ATPase
Pilus assembly ATPase
Pilus assembly protein
Type IV pilin protein
Two-component sensor histidine kinase
Chromosome partitioning protein

Chromosome partitioning protein

Diftuse
Diffuse
Patching
Monopolar
Monopolar
Diftuse
Diffuse
Diffuse
Diffuse
Diffuse
Diftuse

Diftfuse
Bipolar
Patching
Monopolar
Monopolar
Bipolar
Diftfuse
Diffuse
Diffuse
Diftfuse
Diftfuse

No co-localization
Co-localized
Uncertain
No co-localization
No co-localization
Co-localized
No co-localization
No co-localization
No co-localization
No co-localization

No co-localization

*YFP/CFP-PodJ expression alone and co-expression with potential client proteins were in a bipolar pattern in E. coli.



Supplementary Table 2. Screening of the regulators of PodJ subcellular localization in E. coli.

Observed localization Observed PodJ
Locus tag Protein Predicted function Co-expression with localization®

Expression alone YFP/CFP-PodJ® (co-expressed)
CCNA_00439 McpA Methyl-accepting chemotaxis protein Diffuse Diffuse Bipolar
CCNA 00803 CheW Chemotaxis protein Diffuse Diffuse Bipolar
CCNA 01755 Two component sensor histidine kinase Bipolar Bipolar Bipolar
CCNA 01815 NtrC  Nitrogen assimilation regulatory protein Diffuse Diffuse Bipolar
CCNA 01817  NtrX  Nitrogen assimilation regulatory protein Diffuse Diftfuse Bipolar
CCNA 01926 DgcB GGDEF diguanylate cyclase Diffuse Diffuse Bipolar
CCNA 02255 SpmX Lysozyme-family localization factor Diffuse Diffuse Diffuse
CCNA 03281 AsnC-family transcriptional regulator Diffuse Diftfuse Bipolar
CCNA 03333 PAS-family sensor histidine kinase Diffuse Diffuse Bipolar
CCNA _ 03424  TacA AAA-family response regulator Monopolar Monopolar Bipolar
CCNA 03584  ChpT Histidine phosphotransferase Diffuse Diffuse Bipolar

*YFP/CFP-PodJ was expressed alone in E. coli cells in a bipolar pattern.



Supplementary Table 3. Bacterial strains used in this study.

Strains Description® Reference/Source

C. crescentus

NA1000 C. crescentus wild-type strain Lucy Shapiro lab
LS3778 C. crescentus NA1000 ApodJ ref®
GB255 C. crescentus NA1000 ApopZ ref’
LS4367 C. crescentus NA1000 AtipN ref®
SKR265 C. crescentus NA1000 AspmX ref?
WTS199 KanR®; C. crescentus NA1000 ApodJ, xylX:: Py-sfgfp-podJ This study
WTS230 ChI®; C. crescentus NA1000, pBVMCS6-Pyan-pleC-mCherry This study
WTS231 ChI®; C. crescentus NA1000 ApodJ, pBVMCS6-Pyan-pleC-mCherry This study
WTS263 Kan®; C. crescentus NA1000, pBXMCS2-P.-yfp-podJ N This study
WTS265 KanR®; C. crescentus NA1000 AspmX, pBXMCS2-P.-yfp-podJ N This study
WTS210 Kan®; C. crescentus NA1000 ApopZ, xyIX::Py-sfefp-podJ This study
WTS345 Kan®; C. crescentus NA1000 AtipN, xylX:: Py-sfefp-podJ This study
WTS211 KanR®; C. crescentus NA1000 AspmX, xyIX:: Pui-sfgfp-podJ This study
WTS158 Kan®; C. crescentus NA1000, xyLX::Py-sfgfp-podJ This study
WTSI115 Kan®; C. crescentus NA1000, xylX:: Py-podJ This study
WTS296 KanR; C. crescentus NA1000, xylX::pXYFPN2-P.y, This study



WTS179
WTS239
WTS240
WTS241
WTS270
WTS271
WTS285
WTS202
WTS232
WTS275
WTS342
E. coli
DH5a

Kan®, ChI®; C. crescentus NA1000, xylX:: Pywi-sfefp-podJ, pBVMCS6-Pyi-mCherry-spmX

Chl®; C. crescentus NA1000, pBVMCS6-Pyan-mCherry-cpaEl

ChI}; C. crescentus NA1000 ApodJ, pBVMCS6-Pya-mCherry-cpaEl

Kan®, ChI®; C. crescentus NA1000 ApodJ, xylX:: Pxy-sfgfp-podJ, pBVMCS6-Pya-mCherry-cpaEl
ChI®; C. crescentus NA1000, pBVMCS6-Pya-mCherry-fliG

ChlI®; C. crescentus NA1000 ApodJ, pBVMCS6-Pyi-mCherry-fliG

KanR, ChI®; C. crescentus NA1000 ApodJ, xylX:: Pxyrsfefp-podJ, pBVMCS6-Pya-mCherry-fliG
Kan®; C. crescentus NA1000 ApodJ, xyIX:: Px-sfefp-podJ N

Kan®, ChI}; C. crescentus NA1000 ApodJ, xylX: : Pswsfgfp-podJ, pBVMCS-6-Pyan-pleC-mCherry
Kan®, ChI®; C. crescentus NA1000 ApodJ, xyIX:: Px-sfgfp-podJ N, pBVMCS6-P an-pleC-mCherry
KanR, ChI®; C. crescentus NA1000 xylX:: Py-sfgfp-podJ, vanA: : Pyan-mCherry-spmX

Bacterial cloning strain

BL21(DE3) Bacterial expression strain

This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study

Novagen

Novagen

aAbbreviations: Kan, kanamycin; Chl, Chloramphenicol; R, resistance.



Supplementary Table 4. Plasmids used in this study.

Plasmid Plasmid information® Reference/Source
pWT188 Kan®; pPBXMCS2-Pyi-mNG-PodJ This study
pWT022 Kan®; pXYFPN2-Pyy-sfGFP-PodJ This study
pWT194 ChI®; pBVMCS6-Pyan-PleC-mCherry This study
pWTI191 ChI®; pPBVMCS6-Pyan-mCherry-SpmX This study
pWT205 Kan®; pPBXMCS2-Pyyi-YFP-PodJ This study
pWT206 Kan®; pBXMCS2-Pyyi-YFP-PodJ N This study
pWT195 ChI®;, pPBVMCS6-Pya-mCherry-CpaE This study
pWT200 ChI®; pBVMCS6-Pya-mCherry-F1iG This study
pWT147 Kan®; pXYFPN2-Pyyi-sfGFP-Pod] N This study
pWT243 ChI?; pVCHYNG6-Pyan-mCherry-SpmX This study
pWTO046 Kan®; pXYFPN2-Pyyi-PodJ This study
pWT212 Kan®; pXYFPN2-Pyyi This study
pWTO11 Spec®; pCDF-YFP-PodJ This study
pWTO038 AmpR; pBAD-CFP-PodJ This study
pWTO009 ChI?; pACYC-mCherry-CpaE This study
pWT244 Spec®; pCDF-IbpA-mCherry This study
pWT245 Amp®; pBAD-YFP-PodJ This study



pWT246
pWTO15
pWT247
pWT248
pWT249
pWT250
pWTO014
pWTO80
pWTO81
pWT251
pWTO13
pWTO012
pWT252
pWT253
pWT207
pWT003
pWT082
pWT174
pWT173
pWTO079

AmpR; pBAD-YFP-PodJcci-3
ChI®; pACYC-FtsZ-mCherry
AmpR; pBAD-CckA-mCherry
Amp®; pBAD-DivK-mCherry
Amp®; pBAD-DivL-mCherry
ChI®; pACYC-PleD-mCherry
ChI®?; pACYC-PopA-mCherry
AmpR; pBAD-PleC-mCherry
Amp®; pBAD-mCherry-PopZ
Spec®; pPCDF-mCherry-PopZ
ChI®?; pACYC-mCherry-SpmX
Amp®; pBAD-SpmX(ATM)-mCherry
ChI®?; pACYC-CFP-ParB
ChI®; pACYC-ParA-mCherry
Amp®R; pPBAD-YFP-PopZ
Spec?; pCDF-YFP-PodJcci-3
Spec®; pCDF-YFP

Speck; pCDF-YFP-PodJccs-s
Spec®; pCDF-YFP-PodJipr
Spec®; pCDF-YFP-Pod] N

This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study



pWT165
pWT024
pWT004
pWT005
pWT006
pWTO007
pWT027
pWT028
pWT029
pWT030
pWTO031
pWT032
pWT033
pWT034
pWT057
pWT059
pWT060
pWTO061
pWT062
pWT063

Spec®; pCDF-YFP-PodJ(AIDR)
Spec?; pCDF-YFP-PodJ(ACC4-6)
AmpR; pBAD-mCherry-SpmXi.3s6
AmpR; pPBAD-PopA-mCherry
AmpR; pBAD-FtsZ-mCherry
AmpR; pBAD-mCherry-CpaE
Amp®; pBAD-FIjK-mCherry
AmpR; pBAD-FIgE-mCherry
AmpR; pPBAD-CpaF-mCherry
AmpR; pBAD-PilA-mCherry
AmpR; pBAD-McpA-mCherry
Amp®; pBAD-McpB-mCherry
Amp®; pBAD-CheAl-mCherry
AmpR; pBAD-CheYI-mCherry
AmpR; pBAD-mCherry-FIiF

AmpR; pPBAD-mCherry-CCNA 03333

Amp®; pPBAD-mCherry-ChpT
AmpR; pBAD-mCherry-FtsI

Amp®; pPBAD-mCherry-CCNA 00538

Amp®; pBAD-CheW-mCherry

This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study



pWTO064
pWT025
pWT066
pWTO067
pWTO068
pWT069
pWTO070
pWTO071
pWT072
pWTO073
pWTO076
pWT240
pWTO001
pWTO086
pWT037
pWTO039
pWT170
pWT141
pWT142
pWT144

AmpR; pBAD-FliF-mCherry

AmpR; pBAD-mCherry-FliG

Amp®; pPBAD-CCNA 01755-mCherry
AmpR; pBAD-NtrC-mCherry

AmpR; pBAD-NtrX-mCherry

Amp®; pBAD-DgcB-mCherry

AmpR; pBAD-CpaD-mCherry

AmpR; pPBAD-CCNA_03281-mCherry
AmpR; pBAD-TacA-mCherry

AmpR; pBAD-DnaX-mCherry

Amp®; pPBAD-CCNA_00538-mCherry
AmpR; pPBAD-mCherry

Amp®; pTEV5-PodJ N

AmpR; pTEV5-YFP-Pod] N(ACC1-3)
AmpR; pTEV5-YFP-PodJ N

Amp®; pTEV5-YFP

AmpR; pTEV5-YFP-PodJ N(AIDR)
AmpR; pTEV5-YFP-PodJcci3

Amp®R; pTEV5-YFP-PodJccas

AmpR; pTEV5-YFP-PodJipr

This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study



pWT146
pET28a(+)
pWT150
pWTI154
pWT156
pWT169
pWT187
pWTI189
pWT190
pWT209

AmpR; pTEV5-YFP-Pod] N(ACC4-6)
KanR; bacterial protein expression vector
Kan®; pET28a-mCherry-SpmX(ATM)
Kan®; pET28a-mCherry-CpaE

Kan®; pET28a-PleC-mCherry

Kan®; pET28a-PleC(ATM)-mCherry
Kan®; pET28a-mCherry-PopZ

Kan®; pET28a-SpmX(ATM)

Kan®; pET28a-SpmX(ATM)-mCherry
Kan®; pET28a-mCherry

This study
Novagen

This study
This study
This study
This study
This study
This study
This study
This study

aAbbreviations: Kan, kanamycin; Chl, chloramphenicol; Spec, spectinomycin; Amp, ampicillin; R, resistance.



Supplementary Table S. Oligonucleotides used in this study.

Primer Sequence Constructs
WTP139 gagacgaccatatgacggcggcttcgeccatg

pWT046
WTP140 gccgecgtcatatggtcgtctccccaaaacte
WTP602 gagacgaccatgccttaattaatatgcatgg

pWT212
WTP603 ttaaggcatggtcgtctccccaaaactcgage
WTP464 aggcaagggctaagccttaattaatatgca

pWT147
WTP465 ttaaggcttagcccttgecttccgaggegg
WTP528 gaactgtacaaataagccttaattaatatgca

pWTI166
WTP529 ttaaggcttatttgtacagttcatccatac
WTP548 ggatcagcgccaccggteggccaccatgegtaaaggegaagaget
WTP549 taattaaggcttatttgtacagttcatccatacca

pWT180
WTPS550 gaactgtacaaataagccttaattaatatgcatggtaccttaagatct
WTP551 ctttacgcatggtggccgaccggtggegctgatccagggectgga
WTPO007 ggatcagcgctaagcagatctcaattggat

pWTO003
WTP008 gatctgcttagcgetgatccagggectggaac
WTP459 ggatcagcgccaggaactggtcgaccgeat

pWT024
WTP460 ccagttcctggegetgatccagggectggaac
WTP137 aggagatataatgacggcggcttcgecatg pWTO045




WTP138

gecgecgtcattatatctecttcttatactt

WTP147 aggcaagggctaattaacctaggetgetge
pWTO079 or pWT049

WTP148 aggttaattagcccttgecttccgaggegg
WTP254 gctgtacaagtaagcagatctcaattggat

pWT082
WTP255 gatctgcttacttgtacagctcgtccatge
WTP526 gaacgttccagctaagcagatctcaattggat

pWTI164
WTP527 gatctgcttagectggaacgttcgtggcgtt
WTP524 gaacgttccagcggceaaggecaagtcggegaa

pWTI165
WTP525 tggccttgeecgetggaacgttcgtggegtt
WTP530 aggcaagggctaagcagatctcaattggata

pWT167
WTP531 gatctgcttagcccttgecttccgaggegge
WTP009 ggtggagccgtaagaagettggetgttttggcggatgagagaagat
WTPO010 tgctcaccatttaattcctectgttagecccaaaaaacgggtatggaga

pWT004
WTPO11 gaggaattaaatggtgagcaagggcgaggag
WTPO012 aagcttcttacggctccaccageggeac
WTPO013 cgctgaagegegaggegggccaccggteggecace
WTP014 attcgggcgtcaaccgccatttaattcctectgttagecccaaaaaacgggtatgg

pWTO005
WTPO15 gggctaacaggaggaattaaatggeggttgacgee
WTPO16 accatggtggccgaccggtggcccgectegeg




WTPO17

teetgegecegectggcecaaccaccggteggecace

WTPO18 gcggaaagagaaatagccatttaattcctcetgttagcccaaaaaacgg

WTPO019 gggctaacaggaggaattaaatggctatttctctttccgeg pIWT006
WTPO020 accatggtggccgaccggtggttggecaggeg

WTP021 gaagaagtaggaagcttggctgttttggcggatgagag

WTP022 tgctcaccatttaattcctectgttagcccaaaaaacgggtatggaga

WTP023 gaggaattaaatggtgagcaagggcgaggag pWIT007
WTP024 gccaagcttcctacttettettgaacaggeccgagaaca

WTP064 cctgttccgtcaccggteggecaccatgg

WTP065 tcagcgccatttaattcctectgttageccaaaaaacgggtatggagaaacagtagagag

WTP066 gaggaattaaatggcgctgaacagcatcaatacgaacg pWIUZ7
WTP067 ccgaccggtgacggaacaggctcaggatcgagg

WTP068 tattaagcgccaccggtcggecaccatgg

WTP069 tgatgctcatttaattcctectgttagcccaaaaaacgggtatggag

WTPO070 gaggaattaaatgagcatcaacagcgccatget pWI028
WTPO071 ccgaccggtggcgcttaatattcaagagttcctcaageatctggt

WTPO072 cgeggeggageaccggteggecaccatgg

WTPO073 ttccgaacatttaattcctcctgttagecccaaaaaacgggtatggag

WTP074 gaggaattaaatgttcggaaagcgegactegt




WTPO75 ccgaccggtgctecgecgegtegaggg pWTO029
WTP076 ggctggeacccaccggteggccaccatgg
WTPO77 acttggtcatttaattcctectgttagcccaaaaaacgggtatggag
pWTO030
WTPO78 gaggaattaaatgaccaagttcgtcacgeget
WTPO079 ccgaccggtgggtgccagecgeegt
WTP080 ggaggaattccaccggtcggccaccatggtgag
WTPO081 tcgccaacatttaattcctectgttagcccaaaaaacgggtatggag
pWTO031
WTPO082 gaggaattaaatgttggcgatcegtgggeac
WTPO083 ccgaccggtggaattcctcccaaccatcegaggeg
WTP084 ggaagaattccaccggtcggecaccatgg
WTPO085 cggtccccatttaattcctectgttagecccaaaaaacgggtatggag
pWTO032
WTP086 gaggaattaaatggggaccgccatgaaccag
WTPO087 ccgaccggtggaattcttcccactcettecttgaccgegaccg
WTPO08S cgcageggageaccggtcggecaccatgg
WTP089 gctegtecatttaattcctectgttagecccaaaaaacgggtatggagaaacagtagagag WT033
p
WTP090 gaggaattaaatggacgagctagaggcecatcaaggtcaccttct
WTPO091 ccgaccggtgctecgetgegatcaggetgg
WTP092 cgtcgecgeccaccggtcggecaccatgg
pWTO034
WTP093 tacgcgtcacttaattcctectgttagecccaaaaaacgggtatggaga




WTP09%4

gaggaattaagtgacgcegtacggttctcacggt

WTPO095 ccgaccggtgggeggegacgegecgga

WTP164 cgagtcgacctaagaagcttggctgttttggcggatgagag

WTP165 agctttccacggtggccgaccggtgcttg

WTP166 gtcggecaccgtggaaagctttctgggttcaatcagg pWI0S7
WTP167 aagcttcttaggtcgactcgtgcagecagt

WTP172 ggaggcgtaataagaagcttggctgttttggeggatgagag

WTP173 tcgtactcaaggtggecgaccggtgcet

WTP174 gtcggccaccttgagtacgagaccctgtecggcgagg pWID?
WTP175 aagcttcttattacgcctceccccageatecg

WTP176 cccggcegtaataagaagcettggetgttttgecggatgagagaagattttcag

WTP177 tctcggtcatggtggecgaccggtget

WTP178 gtcggccaccatgaccgagaccgtcaccgagac pWT00
WTP179 aagcttcttattacgccgggacccagge

WTP180 gggcctatgataagaagettggetgttttggcggatgagag

WTP181 agaggctcatggtggecgaccggtgct

WTP182 gtcggecaccatgagcectctcgaacctgggtee pwiosl
WTP183 aagcttcttatcataggcccgectcegge

WTP184 ggeggcctagtaagaagcettggctgttttggcggatgagaga pWTO062




WTP185

aaatgcgcaaggtggccgaccggtgct

WTP186 gtcggecaccttgegceatttcgggaaccttgaacctcet
WTP187 aagcttcttactaggccgecttetggegea
WTP188 cgaagcggceccaccggteggecaccatgg
WTP189 cggtcatcacttaattcctectgttageccaaaaaacgggtatggaga
pWTO063
WTP190 gaggaattaagtgatgaccgacaacaccgege
WTP191 ccgaccggtgggecgcttegetgacctgg
WTP192 cgagtcgacccaccggtcggecaccatgg
WTP193 agctttccacttaattcctectgttagcccaaaaaacgggtatggaga
pWTO064
WTP194 gaggaattaagtggaaagctttctgggttcaatcaggcagt
WTP195 ccgaccggtgggtcgactcgtgcagecagttacg
WTP200 cgccgeatcccaccggteggecaccatgg
WTP201 tggtggtcacttaattcctectgttagcccaaaaaacgggtatggagaaacagtagag
pWTO066
WTP202 gaggaattaagtgaccaccaacagcgegacaag
WTP203 ccgaccggtgggatgecggegegegg
WTP204 cggtegtegecaccggteggecaccatgg
WTP205 cggcgttcatttaattcctectgttagecccaaaaaacgggtatggag
pWTO067
WTP206 gaggaattaaatgaacgccgcgagcaagaaaatce
WTP207 ccgaccggtggcgacgaccgegggtca




WTP208

tgaggaagagcaccggtcggecaccatggtgagcaagggc

WTP209 cggegctcatttaattcctectgttageccaaaaaacgggtatggag

WTP210 gaggaattaaatgagcgccgacgttettgtgg pWI063
WTP211 ccgaccggtgctcttectcatcgeccegageg

WTP212 caacgccgeccaccggtecggecaccatgg

WTP213 cgtccgacatttaattcetectgttagecccaaaaaacgggtatggagaaacagtagagag

WTP214 gaggaattaaatgtcggacgtcgaaaccacge pWI069
WTP215 ccgaccggtgggeggcgtiggcgge

WTP216 ggcgatccagcaccggteggccaccatgg

WTP217 gaagcgtcatttaattcctcctgttagecccaaaaaacgggtatggag

WTP218 gaggaattaaatgacgcttcgcacceecg pWI070
WTP219 ccgaccggtgctggatcgecttcgagacggeg

WTP220 ccegetgagecaccggteggecaccatgg

WTP221 gttcggacaattaattcctectgttagecccaaaaaacgggtatggag

WTP222 gaggaattaattgtccgaacaactcgacgecgtggatge pWIOTL
WTP223 ccgaccggtggctcagegggetgacatacgg

WTP224 ggaagcgggccaccggteggecaccatgg

WTP225 gttttggtcatttaattcctectgttagecccaaaaaacgggtatggag pWTO072
WTP226 ggaggaattaaatgaccaaaacggtecttgtcgtcga




WTP227 ccgaccggtggcccgcttecttcatgtegacttcg

WTP228 ggaagagggccaccggteggecaccatgg

WTP229 ggtcggccatttaattcetectgttagecccaaaaaacgggtatggagaaacagtagagag

WTP230 gaggaattaaatggccgaccacgacgace pWIO73
WTP231 ccgaccggtggccctcttectegtecgget

WTP240 gaaggcggeccaccggtcggecaccatgg

WTP241 aaatgcgcaattaattcctectgttageccaaaaaacgggtatggag

WTP242 gaggaattaattgcgcatttcgggaaccttgaacc pWID7S
WTP243 ccgaccggtgggccgcecttetggegeac

WTPO0O1 aggcaagggctaaggatcecgeggeegetga

WTPO002 cggatccttagececttgecttccgaggegge pWIOOL
WTP106 aggcaagggctaaggatccgeggeegct

WTP107 tgctcaccatgetagegecctgaaaatacaggttttcactagt

WTP108 gggcgctageatggtgagcaagggcgaggag pWIOS7
WTP109 cggatccttagececttgecttccgaggeg

WTP114 gctgtacaagtaaggatccgeggecgetgageaa

WTP115 tgctcaccatgetagegecctgaaaatacaggttttcactagt

WTPI116 gggcgctageatggtgagcaagggegaggag pWI039
WTP117 cggatccttacttgtacagcetcgtccatgecgagag




WTP268

aggcaagggctaaggatccgeggecgetgagcaataactage

WTP269 cggecgeccaaggtggecgaccggtgcttgtacagetcgtccatgecgag 036
pWT
WTP270 gctgtacaagcaccggtcggecaccttgggegecgtcgagactgee
WTP271 cggatccttagececttgecttccgaggeg
WTP449 ggatcagegctaaggatcegeggecgetga
pWTI141
WTP450 gcggatccttagegetgatccagggectggaa
WTP451 acgttccagctaaggatccgeggecgcetgag
pWT142
WTP452 gcggatecttagetggaacgttcgtggegtt
WTP455 gtcggccacccaggaactggtcgaccgeat
pWT144
WTP456 ccagttcctgggtggccgaccggtgcttgt
WTP459 ggatcagcgccaggaactggtcgaccgeat
pWT146
WTP460 ccagttcctggcgetgatccagggectggaac
WTP534 gaacgttccagctaaggatccgeggecgetgagea
pWT170
WTP535 gcggatccttagetggaacgttcgtggegtt
WTP503 tcatcatcacatggtgagcaagggcgag
WTP504 tcgggctttgetacttcettcttgaacaggeccgagaacatcg
pWTI154
WTP505 gaagaagtagcaaagcccgaaaggaagetg
WTP506 tgctcaccatgtgatgatgatgatgatggcetget
WTP492 tcatcatcacatgggcagacacgggggg pWTI156




WTP493

tcgggctttgttacttgtacagctcgtccatgecgeegg

WTP490 gtacaagtaacaaagcccgaaaggaagetgagttgg
WTP494 gtctgeccatgtgatgatgatgatgatggetgetgece
WTP532 tcatcatcacaaggcecgaggtegeccateg
pWT169
WTP533 gacctcggecttgtgatgatgatgatgatgge
WTP552 ctcggggacgeggegectaacaaageccgaaaggaagetg
WTP553 tcetegececttgetcaccatgtgatgatgatgatgatggctgctge
pWT187
WTP554 gccatcatcatcatcatcacatggtgagcaagggcgag
WTPS55 cagcttcctttcgggctttgttaggegecgegtecc
WTP556 cegteggegtgatggactaacaaageccgaaaggaaget
WTP557 acctgatgacgcggtttcatgtgatgatgatgatgatggetgetgcec
pWTI189
WTP558 gccatcatcatcatcatcacatgaaaccgegtcatcaggt
WTP559 cagcttcctttcgggctttgttagtccatcacgecgacgg
WTP560 cegteggegtgatggactaacaaageccgaaaggaaget
WTPS561 tcctecgececttgetcaccatgtgatgatgatgatgatggetgetge
WTP562 gccatcatcatcatcatcacatggtgagcaag
pWTI150
WTP563 acctgatgacgcggtttcatggteggccgaccggtg
WTP564 acaagcaccggtcggecaccatgaaaccgegtcatcaggt
WTP565 cagcttcctttcgggctttgttagtccatcac




WTP566

gctgtacaagtaacaaagcccgaaaggaagetgag

WTP567 ccgaccggtggtccatcacgecgacgg
pWT190
WTP568 cgtgatggaccaccggteggee
WTP569 ggctttgttacttgtacagetegtccatgeeg
WTP574 agacgaccatatggtgagcaagggcgag
WTPS575 ccgaccggtgcttgtacagetcgtecatgec PWT205
WTP576 gctgtacaagcaccggteggecac
WTP577 tgctcaccatatggtegtetcecccaaaact
WTP570 gaaggcaagggctaaaaaacgggcecccecectcga pWT206
WTP571 cegttttttageccttgecttcecgaggegg
WTP578 gtcggccaccatgtccgatcag
WTP579 gccaagcttcttaggcgecgegteee
pWT207
WTP580 cggegectaagaagettggetgttttggcggatg
WTP581 gatcggacatggtggccgaccggtg
WTP582 gtcggecaccatggcetatgaagetcgecegtea
WTP583 caagcttcttatcagtagatcagttcgtcgtcgg
pWTO025
WTP584 tgatctactgataagaagcttggctgttttggeg
WTP585 tcatagccatggtggccgaccggtg
WTP586 cgaggaaacgatggtgagcaagggcgag pWTI195




WTP587

ggcccgttttctacttcttettgaacaggeecg

WTP588 gaagaagtagaaaacgggccceccctcg
WTP589 tgctcaccategtttcctcgeategtgg
WTP590 gtcggecaccatggcetatgaagetcgeeg
WTP591 ccgttttctagtagatcagttcgtcgtcgge
pWT200
WTP592 actgatctactagaaaacgggccccce
WTP593 tcatagccatggtggecgaccggtg
WTP598 gctgtacaagtaacaaagcccgaaaggaag
pWT209
WTP599 ggctttgttacttgtacagctcgtccatge
WTP693 tccaggccctggatcagegctaagaagett
pWT246
WTP694 gccaaaacagccaagcettcttagegetgatee
WTP689 ggaaacgcatatggtgagcaagggcgagg
WTP690 ccgctctagactactcttcgtegetcacategg
pWT243
WTP691 cgaagagtagtctagagcggccattcactggee
WTP692 tgctcaccatatgegtttcctcgeategtg




Supplementary Table 6. Constructions of His-tagged proteins used in this study.

Mass Isoelectric

Protein Synonyms
(kDa) point

PodJ N PodJi-601 68 4.93
SpmX(ATM) SpmXi-350 38.8 4.97
YFP 30.2 5.45
YFP-PodJ N YFP-PodJi-01 95.5 5.06
YFP-PodJcci- YFP-PodJi249 57.5 532
YFP-PodJcca-s YFP-PodJ250-430 50.3 5.67
YFP-PodJipr YFP-PodJszi-601 49.2 4.87
YFP-PodJ N(ACC1-3) YFP-PodJ2s0-601 68.8 5.07
YFP-PodJ N(ACC4-6) YFP-PodJi-249, 431601 76 4.92
YFP-PodJ N(AIDR) YFP-PodJi430 77.1 5.44
mCherry 279 5.8
SpmX(ATM)-mCherry SpmXi.3s50-mCherry 66.1 5.22
PleC(ATM)-mCherry PleCs07-842-mCherry 87.7 5.8
mCherry-CpaE 83.6 5.21
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