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Table S1: Strains used in this study

Strain Relevant features Source or
reference
MAJ1 MG1655 wbbL::IS5 Lab collection
MAJ330 MG1655 frt wbbL+ (1)
MAJ339 MAJ330 AwzxB::kan This study
MAJ343 MAJ330 AwecA::kan This study
MAJ344 MAJ330 AwbbK::kan This study
MAJ345 MAJ330 Awaal ::kan This study
MAJ346 MAJ330 AwbbJ::kan This study
MAJ349 MAJ330 Awbbl::kan This study
MAJ350 MAJ330 AwbbH::kan This study
MAJ351 MAJ330 AwzzB::kan This study
MAJ356 MAJ330 AwecB::kan This study
MAJ368 MAJ345 Awaal ::frt This study
MAJ369 MAJ343 AwecA::frt AwzxB::kan This study
MAJ370 MAJ343 AwecA::frt Awaal::kan This study
MAJ374 MAJ330 AwaaC::kan This study
MAJ375 MAJ330 AwaaF::kan This study
MAJ384 MAJ343 AwecA::frt AwaaC::kan This study
MAJ385 MAJ343 AwecA::frt AwaaF::kan This study
MAJ397 MAJ356 AwecB::frt AwbbK::kan This study
MAJ398 MAJ356 AwecB::frt AwbbJ::kan This study
MAJ411 MAJ374 AwaacC::frt This study
MAJ427 MAJ330/pDSW361 This study
MAJ428 MAJ330/pMAJ41 This study
MAJ429 MAJ330/pMAJ42 This study
MAJ430 MAJ330/pMAJ43 This study
MAJ431 MAJ330/pMAJ44 This study
MAJ432 MAJ330/pMAJ45 This study
MAJ433 MAJ368/pDSW361 This study
MAJ434 MAJ368/pMAJ41 This study
MAJ435 MAJ368/pMAJ43 This study
MAJ436 MAJ368/pMAJ44 This study
MAJ437 MAJ368/pMAJ45 This study
MAJ438 MAJ411/pDSW361 This study
MAJ439 MAJ411/pMAJ42 This study
MAJ440 MAJ411/pMAJ43 This study
MAJ441 MAJ411/pMAJ44 This study
MAJ442 MAJ411/pMAJ45 This study
MAJ489 MAJ339 rmIC::IS5 This study
MAJ490 MAJ339 wbbL::1S5 This study




Table S2: Plasmids used in this study

. Source or
Plasmid | Relevant features reference
DSW361 is a KanR derivative of pDSW204; IPTG

pPDSW361 fegulation (P204) lacl® pBR ori P (2)

pMAJ41 | pDSW361::waalL This study
pMAJ42 pDSW361::waaC This study
pMAJ43 pDSW361::murA This study
pMAJ44 | pDSW361::wecG This study
pMAJ45 pDSW361::uppS This study




Table S3: Primers used in this study

Primer | Sequence? Purpose

P21 CAGGAATTCTTGTCTGCTACTCAACCACTTAG pMAJ45

P23 ATACTTCTGCTAATAATTTTCTCTGAGAGCATGCATTGTG
TGTAGGCTGGAGCTGCTTCG AwecA:-kan

P24 TGTGTCATCACATCCTCATTTATTTGGTTAAATTGGGGCT "
ATTCCGGGGATCCGTCGACC

po7 CGCAAAGGCGCTCGCCGCTTATTCGAAGAGAATCGATGT
GTGTAGGCTGGAGCTGCTTCG AwecB:-kan

P28 ACAGAAATGGTCGCAAAACTCATAGTGATATCCGATTATT
ATTCCGGGGATCCGTCGACC

P118 ATAATCGTACATAAAATCCTCAGCAAACCAGTAATTTATTA
TTCCGGGGATCCGTCGACC AwzxB:-kan

P119 TTACGTTAGATGAGCTTATCAGATTAAAATTAATTGCATGT -
GTAGGCTGGAGCTGCTTCG

P180 CAAAAATCATAAAGAAATACAATCATGAGACCAAATTATG
TGTAGGCTGGAGCTGCTTCG AwbbK:-kan

P181 GATTATTATATATACCATTTCAATGTTCTTCAGTAATAAAA N
TTCCGGGGATCCGTCGACC

P184 GGAAGTTACTTCAGGGATGTTCTTGAAGAGGTGATCGAT
GTGTAGGCTGGAGCTGCTTCG AwbbJ:kan

P185 TTGACCGCAGAAACAACGACTATGCTTTTTCCCATAATTT
ATTCCGGGGATCCGTCGACC

P192 AACTATGCGGACTTGGAAATTTCCGTCAGTTAGGGTAAT
GTGTAGGCTGGAGCTGCTTCG AwzzB:kan

P193 TTCTTTAAAACCGAAAAGATTACTTCGCGTTGTAATTGCG
ATTCCGGGGATCCGTCGACC

P196 CTCTTTATCAAGTGAAAAATATAATGAGTACGGATTAATG
TGTAGGCTGGAGCTGCTTCG AwbbH:kan

P197 TCATTCAAAAAATACATTTTCACTTTATTTTCTGGGCCTTA "
TTCCGGGGATCCGTCGACC

P208 CATGGCCTGGCTGAATCGCGACGCATAAGAGCTCTGCAT
GTGTAGGCTGGAGCTGCTTCG AwaaFE:kan

P209 CGATCAAAACCCGCATCCGTCAGGCTTCCTCTTGTAACA "
AATTCCGGGGATCCGTCGACC

P12 ACTCAACGCGCTATTGTTACAAGAGGAAGCCTGACGGAT
GTGTAGGCTGGAGCTGCTTCG AwaaC:-kan

P13 ATGTTAGCATGTTTTACCTTTATAATGATGATAACTTTTCA -
TTCCGGGGATCCGTCGACC

P229 CAGGAATTCCTAACATCCTTTAAACTTCATTC pMAJ41

P231 CAAGAATTCCGGGTTTTGATCGTTAAAAC pMAJ42

P233 CAGGAATTCAATAACAACACCACGGCACC pMAJ44

P251 TTGCTGCAGTTAATTAATTGTATTGTTACG pMAJ41

P252 TTGCTGCAGTTATAATGATGATAACTTTTC pMAJ42

P253 TTGCTGCAGTCATAGGTTGCCGGTGTAGTG pMAJ44
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P254 TTGCTGCAGTCAGGCTGTTTCATCACCGGG pMAJ45

P78 AGCAGTTTTGGAAAAGTTATCATCATTATAAAGGTAAAAC
ATTCCGGGGATCCGTCGACC Awaal - kan

P79 TAACTCACTTCTTAAACTTGTTTATTCTTAATTAATTGTATG
TAGGCTGGAGCTGCTTCG

aAll primer sequences are written 5’ — 3’. Restriction sites are underlined.
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Figure S1. Disrupting O-antigen biosynthesis induces cell shape defects. (A)
Micrographs of cells from which the indicated genes were deleted. Cells were grown at
37°C in LB until they reached an ODeoo = 0.5-0.6. The cells were then fixed and
photographed by phase-contrast microscopy. Micrographs of AwzxB cells are from
overnight cultures because the strain readily develops suppressing mutations that

correct the shape defect. The white bar represents 3 um. (B) Flow cytometry data from



live cells in panel A. Histograms of the FSC-A from 100,000 events (cells). The mean
cell size of the wild type (red graph) is represented by the vertical dashed line and is
expressed in arbitrary units (AU). Data is representative of two independent
experiments. Strains: MAJ330 (WT), MAJ1 (wbbL::IS5), MAJ344 (AwbbK), MAJ351
(AwzzB), MAJ346 (AwbbJ), MAJ349 (Awbbl), MAJ350 (AwbbH), MAJ343 (AwecA),

MAJ345 (Awaal) and MAJ339 (AwzxB).



AwzxB rmiC::1S5 AwzxB wbbL::1S5

Figure S2. AwzxB cells readily acquire suppressor mutations. (A) Streak plate of
AwzxB cells grown overnight on LB medium at 37°C. AwzxB cells normally give rise to
small colonies (arrowheads), but they readily develop suppressing mutations that result
in bigger colonies (arrows). (B) Micrographs of AwzxB and AwzxB suppressing cells.
Suppressing mutations were mapped to rmIC and wbbL, whose disruption prevents the
formation of O-antigen intermediates. Cells were grown and imaged as described in the
legend to Figure S1. Micrographs of AwzxB cells are from overnight cultures because
the strain readily develops suppressor mutations that correct the shape defect. The
white bar represent 3 ym. Strains: MAJ330 (WT), MAJ339 (AwzxB), MAJ489 (AwzxB

rmiC::1S5) and MAJ490 (AwzxB wbbL::IS5).
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Figure S3. Overproducing ECA in cells that also accumulate O-antigen
intermediates causes filamentation. (A) Micrographs of Awaal cells expressing
various amounts of wecG in trans. Cells were grown at 37°C in LB containing various
concentrations (uM) of IPTG (indicated on the micrographs) until the cells reached an
ODeoo = 0.5-0.6. The cells were then fixed and photographed by phase-contrast
microscopy. The white bar represents 3 um. (B) Flow cytometry data from live cells in
panel A. Histograms of the forward scatter area from 100,000 events (cells). The mean
cell size of Awaal cells expressing waal in trans (red graph) is represented by the

vertical dashed line and is expressed in arbitrary units (AU). Note that IPTG was added



to 100 uM for Awaal cells harboring pwaal or the empty vector. Data is representative
of two independent experiments. Strains: MAJ434 (Awaal/pwaal), MAJ436
(Awaal/pwecG) and MAJ433 (Awaal/vector). (C and D). Data for AwaaC cells
expressing various amounts of wecG in trans. The experimental conditions were the
same as described in panels A and B. Strains: MAJ439 (AwaaC/pwaaC), MAJ441

(AwaaC/pwecG) and MAJ438 (AwaaCl/vector).
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Figure S4. Overexpressing other genes has little or no effect on cell shape in wild
type E. coli. (A) Micrographs of wild type cells containing derivatives of pDSW361 that
express the indicated genes. Cells were grown at 37°C in LB containing 100 uM IPTG
until the cells reached an ODsoo = 0.5-0.6. The cells were then fixed and photographed
by phase-contrast microscopy. The white bar represents 3 um. (B) Flow cytometry
data from live cells in panel A. Histograms of the forward scatter area from 100,000
events (cells). The mean cell size of the wild type with the empty vector (red graph) is
represented by the vertical dashed line and is expressed in arbitrary units (AU). Data is
representative of two independent experiments. Strains: MAJ427 (vector), MAJ429

(pwaaC), MAJ432 (puppS), MAJ430 (pmurA), MAJ428 (pwaal) and MAJ431 (pwecG).
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Figure S5. Morphological defects of LPS core mutants depend on O-antigen
biosynthesis. Micrographs of cells with the indicated genotypes. Cells were grown
and imaged as described in the legend to Figure S1. The white bar represents 3 um.
Strain: MAJ330 (WT), MAJ375 (AwaaF), MAJ343 (AwecA) and MAJ385 (AwecA

AwaaF).
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