Table S1 Sequences of mutagenesis primers used in this study. The modified codon is
shown in bold and the nucleotide mismatches are shown in red. Primers used for IVA

mutagenesis are appended with “IVA” in the name.

Primer name

Sequence

R200A IVA Fwd

ATCGAAGGCAAGGCCGCCAGTTACCAGGCTACC

R200A IVA Rev

CTTGCCTTCGATATCCTGCTC

Y203A Fwd

AGCGTGCCAGTGCCCAGGCTACCAAGG

Y203A Rev

TGGTAGCCTGGGCACTGGCACGCTTGC

E216A IVA Fwd

GGTTGCTGGCCGCGGACAGCATCCGGCG

E216 IVA Rev CCAGCAACCGGGCG
R281A IVA F GCAGCGTTTTCGCCACCGAGGTGAATAACCAGC
R281A IVA R GAAAACGCTGCGCGAG

T282A IVA Fwd | GCGTTTTCCGCGCCGAGGTGAATAACCAGCAG

T282A IVA Rev | GCGGAAAACGCTGCG

E283A IVA Fwd | TTCCGCACCGCGGTGAATAACCAGCAGATTCC

E283A IVA Rev | CGGTGCGGAAAACGCTG

D312A Fwd GGCGCCGACTTCACCGAGCC

D312A Rev TGAAGTCGGCGCCCTTGCGTTTG

D313A Fwd GGGCGATGCCTTCACCGAGCC

D313A Rev TCGGTGAAGGCATCGCCCTTGC

F314A Fwd AGGGCGATGACGCCACCGAGCCCCGC

F314A Rev GGGGCTCGGTGGCGTCATCGCCCTTG

R318A IVA Fwd

CTTCACCGAGCCCGCCGTGGCGAAGATCCGGC

R318A IVA Rev

GGGCTCGGTGAAGTCATCG

N332A_IVA Fwd

AAGCAGTTGGAAAACGCCCGTGAAGTGCAATACCTGC

N332A IVA Rev

GTTTTCCAACTGCTTCAGCTC

R333A Fwd

TTGGAAAACAACGCCGAAGTGCAATACCTGCAGG

R333A_Rev

GTATTGCACTTCGGCGTTGTTTTCCAACTGCTTC

R341A IVA Fwd

ATACCTGCAGGCTGCCAAGGGCGAGGAGCGCTTC

R341A _IVA Rev

AGCCTGCAGGTATTGCACTTC

E344A Fwd AAAGGGCGCGGAGCGCTTCTTCG
E344A Rev GCTCCGCGCCCTTTCGAGCC

Y203F IVA Fwd | AAGCGTGCCAGTTTCCAGGCTACCAAGGAAGG
Y203F IVA Rev | AACTGGCACGCTTGCC

E216D IVA Fwd

GGTTGCTGGACGCGGACAGCATCCGGCG

D312E IVA Fwd

CGCAAGGGCGAGGACTTCACCGAGCCCCG

D312E IVA Rev | TCGCCCTTGCGTTTGAG
F314Y IVA Fwd | AAGGGCGATGACTACACCGAGCCCCGCGTG
F314Y IVA Rev | AGTCATCGCCCTTGCGTTTG

R318K_IVA Fwd

CTTCACCGAGCCCAAGGTGGCGAAGATCCGGC

N332Q IVA Fwd

AAGCAGTTGGAAAACCAGCGTGAAGTGCAATACCTGC

R333K_IVA_Fwd

CAGTTGGAAAACAACAAGGAAGTGCAATACCTGCAGG
C

R333K_IVA Rev

GTTGTTTTCCAACTGCTTCAGC




R341K_IVA Fwd

ATACCTGCAGGCTAAGAAGGGCGAGGAGCGCTTC

E344D IVA Fwd

GCTCGAAAGGGCGACGAGCGCTTCTTCGAAAACATC

E344D IVA Rev

TCGCCCTTTCGAGCCTG




Table S2 Sequences of primers used in this study for generating deletion,
complementation, and chimeric constructs. The template-binding region is underlined
and restriction sites are bolded.

Primer Name

Sequence

Description

Z1 Swpl38-146 Z2 F

AGAAGGACCCCCAGGCGGCGCCTTTC
TACACCGTGATCTTTGAAAAGCAC

Z1 Swpl38-146 72 R

GGGGTCCTTCTTCAAGTCCGCCTGCT
GTATTTCCATTTCTTCAGAAAGATTCG

Swaps residues 138-146 of
Wzz,; with residues 133-145
of Wzz,. The homologous
primer regions are
highlighted.

72 Del 141-144 F

AGAAGGACCCCTTCTTCCGCTTGTCC
ATGCAG

Z2 Del 141-144 R

GGGGTCCTTCTTCAAGTCCG

Deletes residues 141-144 of
Wzz,. The homologous
primer regions are
highlighted.

Z1 ins QAAP IL F

GGCGGCGCCTCGCTACACCGTGATCT
TTG

Z1 ins QAAP IL R

GCGCCGCCTGCTCACGCTCATCCTTA
CTAGG

Inserts amino acid sequence
QAAP between E145 and
R146 of Wzz,. The
homologous primer regions
are highlighted.

72Del271-279 IVA_F

GGAGAGTTCCGCACCGAGGTGAATA
ACC

Z2Del271-279 IVA R

GGTGCGGAACTCTCCCAGTGCGCCC

Deletes residues 271-279 of
Wzz,. The homologous
primer regions are
highlighted.

Z2 14 Flex Swap F

GGGGATCAGGAGGGGGAGGGTITCCG
CACCGAGGTGAATAAC

72 14 Flex Swap R

CCTCCTGATCCCCCTCCCCCCTCTCCC
AGTGCGCC

Replaces residues 271-279
of Wzz, with the amino acid
sequence GGGGSGGGG.
The homologous primer
regions are highlighted.

72 14 Rig Swap F

ATGCTGCAGCTAAGGCGGCCTTCCGC
ACCGAGGTGAATAACC

Z2 14 Rig Swap R

TTAGCTGCAGCATCAGCCGCCTCTCC
CAGTGCGCCCGG

Replaces residues 271-279
of Wzz, with the amino acid
sequence AAEAAKAA.
The homologous primer
regions are highlighted.

O13 Z1Up Flank F

ACCTGTTCAAAGACTGATCAGCATGC
TAAAAGAG

O13 Zldel R Soe

GCGCGAGACCTTCTAACGGCTTCTTC
TGTCACAACTAGTCCGTCTTTGATTGG

Primers to amplify the
upstream fragment of the
Wzz, deletion construct.
Region homologous to the
downstream fragment is
highlighted.

O13 Zldel F Soe

CTAGTTGTGACAGAAGAAGCCGTTAG
AAGGTCTCGCGCAAAATAGTC

O13 Z1Dn_Flank R

TTTGACCAGCTGAGAAACTACATACG
CACCC

Primers to amplify the
downstream fragment of the
Wzz, deletion construct.
Region that is homologous
to the upstream fragment is
highlighted.

O13 Z1Up F EcoRI

TGACGAATTCACCCATCAGGGGCAA
CTGTCCGCG

O13 Z1Dn Rev_Xbal

AGCTTCTAGACGGATGATAACCTATG
CTTTGAGCCTTATGGG

Primers to amplify the
entire Wzz; deletion
construct. Added restriction
sites are shown in bold.

013 Z2Up Flank F

GTTGTAGGGGGCGAACCAGGCGGAG

013 _Z2del R_SOE

AGGTCCCGGAAAGGCTAAGCTGTGA
GGAAGGCATACCAACGTCC

Primers to amplify the
upstream fragment of the
Wzz, deletion construct.
Region homologous to the
downstream fragment is




highlighted.

013 Z2del Fwd SOE

TATGCCTTCCTCACAGCTTAGCCTTTC
CGGGACCTGAGACCAAAG

O13 Z2Dn_Flank R

TCCTTGCTGCCATTGCTCGATCGC

Primers to amplify the
downstream fragment of the
Wzz, deletion construct.
Region that is homologous
to the upstream fragment is
highlighted.

O13 Z2Up Fwd EcoR
|

AGCTGAATTCTACCAGGAGAGAAAC
GCTCATGCCTTGC

O13 Z2Dn_Rev_Xbal

AGCTTCTAGAGGTTCCTGCCCTGGTT
GTCGACGG

Primers to amplify the
entire Wzz, deletion
construct. Added restriction
sites are shown in bold.

013 WzzlFwd EcoRI

AGCTGAATTCAGTGACAGAAGAAAC
CTTTTTCCAGC

O13 Wzzl Rev Xbal

AGCTTCTAGACTATTTTGCGCGAGAC
CTTCTAACG

Primers to amplify full-
length Wzz;. Restriction
sites are in bold.

O13 Z2 Fwd Ecorl

TCGAGAATTCTATGCCTTCCTCACAG
CTTCCG

013 72 Rev Xbal

CATGTCTAGATCAGGTCCCGGAAAG
GCTC

Primers to amplify full-
length Wzz,. Restriction
sites are in bold.

Z1 TM1 R SOE 72

CTGGTAGGTCGGAACACTTAAAAAGG
CATATGTCCC

Reverse primer to amplify
the Wzz; TM1 region
(residues 1-50) and add a
region homologous to the
Wzz, periplasmic region
(yellow).

Z2 Prp F SOE Z1

TATGCCTTTTTAAGTGTTCCGACCTAC
CAGGTGG

Z2 Prp R SOE Z1

CAGCACTAGAAGTATCTTGCGCGGCT
TGATC

Primers to amplify the Wzz,
periplasmic region (residues
49-391) and add a region
homologous to the Wzz,
TM1 and TM2 regions
(yellow and green,
respectively)

Z1 TM2 F SOE 72

CAAGCCGCGCAAGATACTTCTAGTGC
TGGGTGC

Forward primer to amplify
the Wzz; TM2 region
(residues 320-349) and add
a region homologous to the
Wzz, periplasmic region
(green)

Z2 TM1 R SOE Z1

CTCATAAACCGGCTTGGCCAACAGCG
CGTAG

Reverse primer to amplify
the Wzz, TMI1 region
(residues 1-48) and add a
region homologous to the
Wzz, periplasmic region
(yellow).

Z1 Prp F SOE 72

CGCGCTGTTGGCCAAGCCGGTTTATG
AGG

Z1 Prp Rev SOE 72

CCACCACCAAGGCTCCCTTCTTCGGG
CGAAC

Primers to amplify the Wzz,
periplasmic region (residues
51-319) and add a region
homologous to the Wzz,
TM1 and TM2 regions
(yellow and green,
respectively)

Z2 TM2 F SOE Z1

CGCCCGAAGAAGGGAGCCTTGGTGGT
GGCCTTG

Forward primer to amplify
the Wzz, TM2 region

(residues 392-442) and add
a region homologous to the




Wzz, periplasmic region
(green)

Z2 F FLAG N IVA

AAAGACGATGACGACAAGCCTTCCTC
ACAGCTTCCG

Z2 R FLAG N _IVA

CGTCATCGTCTTTGTAGTCCATAGAAT
TCTTATCAGATCCCATGG

IVA primers to add a FLAG
tag to the N-terminus of
Wzz,, using wzz,-pherd20T
as a template. Homologous
regions of the primer are
highlighted yellow




Table S3 Homologs of O13 Wzz; and Wzz, used to generate an MSA. The Accession,
and GI sequences for each sequence are given. The percent identity (PCID) to the O13
Wzz; or Wzz; is shown.

Species Accession GI PCID PCID Wzz,
Wzz,

Pseudomonas WP _028698674.1 | GI:655289472 39.3 18

Pseudomonas WP _060514541.1 | GI:983330316 37.7 16.2

Pseudomonas WP _087092368.1 | GI:1198982522 35 18.9

Pseudomonas WP _092197691.1 | GI:1224169516 35.1 16.4

Pseudomonas WP 102684332.1 | GI:1332654438 15 34.6

Pseudomonas WP _102684334.1 | GI:1332654440 34.2 18.6

Pseudomonas WP _083700870.1 | GI: 1180181518

alcaligenes 36 20.8

Pseudomonas WP _090444700.1 | GI:1222392540

benzenivorans 44.9 18.5

Pseudomonas SDS58113.1 GI:1085883455

chlororaphis 38.4 17

Pseudomonas AV060423.1 GIl:1364858823

chlororaphis subsp.

piscium 39.3 17.4

Pseudomonas SEE98527.1 GI:1089097821

deceptionensis 17.3 41.4

Pseudomonas WP _010224133.1 | GI:497909977

donghuensis 15.2 39.2

Pseudomonas WP _010224134.1 | G1:497909978

donghuensis 39.4 18.4

Pseudomonas KDN97867.1 Gl:641461310

donghuensis 16.8 39.7

Pseudomonas WP _011532778.1 | G1:499852044

entomophila 34.3 17.2

Pseudomonas WP _083351555.1 | GI: 1179583345

extremorientalis 16 39.8

Pseudomonas WP_057713773.1 | GI:951328000

fluorescens 41.9 18.6

Pseudomonas WP _003458269.1 | GI:489553670

Sfurukawaii 20.9 48.7

Pseudomonas SEI23467.1 GI:1093277890

fuscovaginae 15.5 40.5

Pseudomonas WP _088500293.1 | GI:1210505805

helleri 15.8 41

Pseudomonas WP _083368292.1 | GI: 1179600091

koreensis 17.1 42.5

Pseudomonas WP _090225885.1 | GI:1222170723

kuykendallii 33.1 18.4




Pseudomonas

WP_090231723.1

GI:1222176593

kuykendallii 21 45.6
Pseudomonas WP _094988732.1 | GI:123683160

lundensis 16.5 424
Pseudomonas AHZ68776.1 GIL:635286031

mandelii JR-1 15.3 40.2
Pseudomonas SDU95947.1 GI:1086080869

mucidolens 15.4 37.8
Pseudomonas WP _084378137.1 | GI:1180957500

mucidolens 15.3 40.6
Pseudomonas WP _074859164.1 | GI:1124576746

oleovorans 17.9 45.9
Pseudomonas WP _096347522.1 | GI:1246429560

pelagia 29.6 19
Pseudomonas poae | WP_105696847.1 | G1:1358900923 14.4 36
Pseudomonas putida | WP_009407565.1 | G1:496914543 15.9 39.9
Pseudomonas putida | WP_014592020.1 | GI:504404918 36.7 18.8
Pseudomonas putida | WP_058541039.1 | G1:966532312 39.6 21
Pseudomonas putida | WP_069942143.1 | G1:1072320209 39.8 18.9
Pseudomonas putida | WP_103462906.1 | G1:1337998616 13.9 98.6
Pseudomonas WP _089358910.1 | GI:1219343216

segetis 38.8 19.4
Pseudomonas  sp. | WP_088514052.1 | G1:1211613052

1239 14.7 34.8
Pseudomonas  sp. | WP_095943962.1 | G1:1243218902

ACNS 34.1 16.3
Pseudomonas  sp. | WP_015478627.1 | GI:505291525

ATCC 13867 20.1 45.3
Pseudomonas  sp. | WP_088851820.1 | GI1:1214579283

DrBHI1 35 16.4
Pseudomonas  sp. | WP_088851822.1 | GI:1214579285

DrBHI1 15.4 31.7
Pseudomonas sp. Ep | WP_079305324.1 | GI:1159758603

R1 40.6 19.6
Pseudomonas  sp. | WP_077747951.1 | GI:1149195551

FSL W5-0299 38 19.5
Pseudomonas  sp. | WP_007942594.1 | G1:495217817

GM21 16.7 40.8
Pseudomonas  sp. | WP_007985394.1 | G1:495260639

GM48 37 18.3
Pseudomonas  sp. | WP_008049008.1 | G1:495324263

GM74 35.6 19.4
Pseudomonas  sp. | WP_102643277.1 | GI1:1332593823

GW456-11-11-14-

LB2 39.2 19.3




Pseudomonas  sp.

WP_102700290.1

GI:1332681941

GW456-E7 38.6 16.4
Pseudomonas  sp. | OFQ79174.1 GI: 1080918678

HMSC063H08 44.3 19.2
Pseudomonas  sp. | WP_070747362.1 | G1:1092830961

HMSC066A08 18.7 98.9
Pseudomonas  sp. | OFQ30146.1 GI:1080867084

HMSC069G05 49.1 19.6
Pseudomonas  sp. | WP_070581731.1 | G1:1092635972

HMSC11A05 48.8 18.9
Pseudomonas  sp. | WP_095155502.1 | GI1:1237014924

Irchel 3E13 33.7 17.4
Pseudomonas  sp. | WP_095155722.1 | GI1:1237015144

Irchel 3E13 16.9 40.8
Pseudomonas  sp. | WP_095143914.1 | G1:1237002759

Irchel s3b6 39.8 19.2
Pseudomonas  sp. | SNT23956.1 GIl:1216101759

LAMO17WK12:18 33.6 17.5
Pseudomonas  sp. | WP_087516191.1 | G1:1200072377

M30-35 20.2 41.3
Pseudomonas  sp. | WP_078479769.1 | G1:1154103702

MF6396 16.6 383
Pseudomonas  sp. | WP_060492586.1 | G1:983306451

NBRC 111140 34.7 18.2
Pseudomonas  sp. | WP_093460654.1 | GI:1225451655

NFR16 46.8 19.5
Pseudomonas  sp. | WP_075933891.1 | GI:1132273813

PA27(2017) 16.7 41.9
Pseudomonas  sp. | WP_095601145.1 | G1:1240435549

PIC25 20.1 45.9
Pseudomonas  sp. | WP_095601146.1 | G1:1240435550

PIC25 20.5 47.7
Pseudomonas  sp. | WP_104882382.1 | GI1:1352974433

SWI6 17.6 39.1
Pseudomonas  sp. | WP_058067976.1 | G1:953983081

TTU2014-080ASC 16.6 42.2
Pseudomonas  sp. | WP_015093986.1 | G1:504906884

Uw4 39.6 18.8
Pseudomonas  sp. | WP_095626167.1 | G1:1240461238

WNO033 18.9 46
Pseudomonas  sp. | WP_095626245.1 | G1:1240461316

WNO033 20.6 48.2
Pseudomonas WP _102851015.1 | GI:1332889887

stutzeri 21.9 46.1
Pseudomonas WP _102856965.1 | GI:1332896113

stutzeri 19.7 40.6




Pseudomonas
yangmingensis

WP_093477159.1

GI:1225468176

20.2

43.8




Figure S1 Head-on (A) and top-down (B) views of octameric FepE from E. coli (PDB

ID: 3B8M). Individual protomers are separately colored.
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Figure S2 Multiple sequence alignment of Wzz, and Wzz, from P. aeruginosa IATS

013. Identical residues are coloured white with a red background and similar residues are

coloured red with a white background.
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KEIDDELVSARAEYDIAKKSQIAALQEDDEVKRGQ
AEVDAKLAAARSNYDATKQGRIAELLEADRLKRAQ
AEVDAKLAAARAAYESSKDSKIAVLLEGDNLKRAK
KEVDAKLVAARADYDATKESNIAELLESDSLSRAL
EGLASEIDSLQMVYEHEKSAQIAKLREQNILRRAV
AEIQGKIDVARANYQMDKEAKIAALIEADNVRRAR
AELAAQLSAARVAYSSGKESLIAGLLEQDGLKQAQ
NEVAAQIDAQRAVYDGDKKSQIARLLEQHNLKRSL
RELEAKINAARSSYRSEKEGEIATLVEADTRKRAE
KELREKISAARLGYQSDKEAKIATLEEDDELKRAT
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AELKGKIDAERSNYETDKESKIATLLESDKLKRAQ
NEINGKLDAARASYENSKEAKIASLMEADTVRRAQ
NELKGKIDAARSSYENDKAARIATLQEADNLEKRAQ
KALDLRLQKSRLSYETLKDLQIASLNEEDSVKRAR)
EKIEKNLDSKKSAYAATTSSSIAGLLEKDQIKKQV
AQTERKLVSKKAAYEAETDSKIAELLEKDQLKKEN
QFLEQDIEGKRASYQATKEGKIARLLEADSIRRAG
QFLEQDIEGKRASYQATKEGKIARLLEADSIRRAG
AKLEQRMASERAAYQANKQAKIASLSEANALKRAQ
TKLEQTMAAERSSYQASKEARIAALTEADDLKRAK
AVLERQISSYRASYTTEKESRIAALLENDSLRAAR
NKLOQSQIAAARIGYEADKQSKIAKLLEADSVKRAN
DTLERKMGVARASYEADKDSTIAKISENDALKRAQ
TQLQSQIATERARYEADKESRIASLSEADQLKKSR
TRVERQIAVQRAAYDTSKEAKIAALLEADSLRTIQ
NKIERQMAAARASYEAGKEAAIAKLSEDDKLQIAT
SELDRKINTARAAYEAEIEVRIAKLTESDELKRVQ
SVLDRKIIVARAAYEAEKSARIARLEEADSLKRAE
ATLERRINAARASYEAEKEIRIAELTEADSLKRAQ
VGLEGQIAAGRAAYESSKESEIAALLEKDAIKAAE
DKLERKIEAARASYETSKQAKIATLLEADELKRAK
ANLEQKIEAARANYNASKEAQIATLLEEDALQRAK
ASLEMNMEAQRASYNASKEAKIATLLEESALKRAQ
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WP_088514052.1/1-496
KDN97867.1/1-468
WP_078479769.1/1-454
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WP_007942594.1/1-445
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WP_074859164.1/1-427
WP_093477159.1/1-432
WP_095626167.1/1-430
WP_095626245.1/1-424
WP_102856965.1/1-423
WP_095601146.1/1-435
WP_095601145.1/1-425
WP_102851015.1/1-435
WP_095943962.1/1-360
SNT23956.1/1-381
SDS58113.1/1-345
WP_087092368.1/1-349
WP_092197691.1/1-355
WP_077747951.1/1-351
WP_008049008.1/1-353
WP_079305324.1/1-357
WP_057713773.1/1-356
WP_007985394.1/1-344
WP_102700290.1/1-347
WP_095143914.1/1-353
WP_015093986.1/1-360
AV060423.1/1-351
WP_102643277.1/1-351
WP_010224134.1/1-358
WP_093460654.1/1-355
WP_102684334.1/1-353
WP_060492586.1/1-347
WP_095155502.1/1-368
WP_088851820.1/1-352
WP_014592020.1/1-350
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WP_011532778.1/1-346
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013Wzz1/1-349
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WP_083700870.1/1-372
WP_089358910.1/1-358
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Figure S3 Multiple sequence alignment of Wzz, and Wzz, homologs. The alignment
shows two clear protein groups. The group containing Wzz, (sequences coloured red) has

several insertions and deletions compared to the group containing Wzz; (sequences



coloured blue). Figure is continued from previous six pages. Identical residues are
coloured white with a red background and residues with a similarity score > 0.7 are

coloured red with a white background.



1 10 20 3o 40 50 60
013Wzz2 MPSSQLPGASPSEIDIVQLEFQOLWASKWLIALIAALATEAALAYALLEVETYQVDVLLRE
70 80 20 100 110 120

013wWzz2 IQTKALEAVNVEELYALTPREELUDRVENELARYSCHALEY FETHPELFQOLNAEGLSPEQA

139 1((_) 15(_) 16(_) 179 18(_)
013Wzz2 FWKFNOQDAFSMQQADLKKDPQAAPFFRLSMQYPoGHDIAAILNGMLAST IENERQRILDD
Insy,
190 200 210 220 230 240
013Wzz2 LQARIDGRLOFLEQCDIEGKRASHOATKEGKHARTLHADSTIRRAGAECHLKELRGRIKM V]
A A A
|nSas
250 260 270 280 290 300
ol3wzz2 Ds[IooNEa oI rRLGINVEETIeaALGEVGeDesREVER T EVINNeo 1L YEuEAv bR
—————— AAA
InsS 4
319 329 339 349 359 369
ol13wzz2 [VIRDTLLKEIKGHDHTEPRVAKIRQEAKQMENNEVOYLOACIKGEERFFENIDKLRGEQAR
AAA A AA A A
InS,7
370 iso 390 400 410 420

013Wzz2 MAKTLKASEPKIELVRIDQKOASTPLKPIKERKALVVALCLLGELVIFEVLVALVRAMLRTEPR

430 aa0
013Wzz2 QRVQEDSLPPGVVSLDRSLSGT

Figure S4 Conserved residues of Wzz, targeted for site directed mutagenesis. The
residues targeted are indicated by the black arrows. Residues are coloured as follows: red
box with white text, completely conserved amongst the Wzz, group; blue box with red

text, similarity score > 0.9 amongst the Wzz, group.
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Figure S5 Chain length phenotypes conferred by Wzz, variants when expressed at
basal levels. A) Alanine variants R318A and R333A alter the banding pattern while
Y203A, E216A, D312A, F314A, R318A, N332A, R341A, and E344A abolishes chain
length control. B) Like-amino acid switches D312E and F314Y are the only variants that
restore very long OSA production to wildtype lengths. The R318K variant produces very

long OSA that is shorter than the wildtype.
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Figure S6 Silver-stained SDS-PAGE gel of FLAG-tagged Wzz, single amino acid
mutants. Bacteria containing each plasmid were cultured in the presence of 0.1% L-
arabinose. The LPS profiles are indistinguishable from the corresponding untagged

mutant proteins (Fig. 5A).



Figure S7 Loop 4 interacts with residues of the a-helical domain. The loop regions of
the experimentally determined structures of A) FepE (PDB ID: 3B8M) and B)
FepEA258:266::GSG (PDB ID: 4E2L) are viewed from within the cavity of Wzz and
looking towards the top of the oligomer. Residues D265, D266, D268, and K281 are
shown in green, pink, orange, and blue, respectively. For clarity, only the side chains of
these residues are shown. In the wildtype FepE protein, these residues are predicted to
engage in more polar contacts (red dashed lines) than the mutant. C) D226 of WzzBgp

(PDB ID: 4ZM1) forms potential salt bridges with R196 and R246. Three separate



protomers are shown in beige, blue, and purple. D226 is shown in green and R196 and

R246 is shown in red.
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Figure S8 Model of Wzz-mediated chain length regulation. As the O antigen chain is
polymerized by Wzy, the polysaccharide enters the cavity of Wzz, which exerts a force
that promotes Wzz disassembly (dashed arrows). If the Wzz oligomer is stabilized by
strong inter-/intra-protomer interactions, interactions with the polysaccharide, or
interactions with Wzy, polymerization into the cavity proceeds for more rounds of
polymerization (solid line). When the maximum internal capacity of Wzz has been filled,

the complex disassembles.
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