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Supplementary Figure S1: Flagellar motor phylogeny with a focus on g-proteobacteria
and related species. Phylogeny was determined using a concatenation of core flagellar motor

proteins FIgB, FIgC, FIhB, FliE, FliF, FIiG, Flil, FliM, FliN, FliP, FIiR, bootstrapped 1000 times.
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Supplementary Figure S2: Organism phylogeny of organisms depicted in Figure S1.
Phylogeny was determined using a concatenation of ribosomal protein sequences L1, L2, L3,

L4, L5, L9, L10, L11, L13, L14, L15, L16, L17, L18, bootstrapped 1000 times.
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Supplementary Figure S3: Flagellar motor phylogeny of each flagellar motor protein
separately, with a focus on g-proteobacteria and related species. Phylogeny was
determined for FIgB, FIgC, FIgH, Flgl, FIhA, FIhB, FIiE, FliF, FliG, Flil, FIliM, FliN, FliP, FIiQ, FIiR,

individually, bootstrapped 100 times.
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Flil tree (Type lll secretion system/export gate)

437 phylogenetically informative positions

65 speciesintree

second grouping — Arcobacterat base ofepsilon clade

7C7ampylobacter lari
Campylobacter subantarcticus
Campylobacter insulaenigrae

sCampylobacter volucris

- Campylobacter peloridis

100 o Campylobacter upsaliensis
{2‘9— Campylobacter cuniculorum
gCampylobacter jejuni

- Campylobacter coli

94

99 _ECampylobacter curvus
Campylobacter concisus

65
5T — Campylobacter sputorum
Campylobacter rectus
4 18%mpylobacter showae
Campylobacter fetus
1Soulfurospirillum arsenophilum
32 gulfurospirillum multivorans
Sulfurospirillum deleyianum
Sulfurospirillum barnesii
93 Sulfurospirillum cavolei

—— Sulfurospirillum arcachonense
(o1 Sulfurimonas autotrophica
100 Sulfurimonas denitrificans

56

55

100

54

26

47

94 Sulfurimonas gotlandica

Sulfuricurvum kujiense

Thiovulum sp.

Helicobacter acinonychis

oo Helicobacter pylori
Helicobacter cetorum

1 Helicobacter suis
Helicobacter felis

_E Helicobacter fennelliae
19 100 Helicobacter canis

Helicobacter macacae
Helicobacter mustelae

o
IN
N

43

66 B Helicobacter hepaticus
100 Helicobacter cinaedi

32 —— Helicobacter typhlonius
Helicobacter pametensis

23 Helicobacter bilis
—{ gl
100~ Helicobacter trogontum

Helicobacter muridarum
Helicobacter pullorum

100 — Helicobacter canadensis

Helicobacter rodentium

i

98

Wolinella succinogenes

Nautilia profundicola
g—— Caminibacter mediatlanticus

Lebetimonas sp.
Arcobacter anaerophilus
Arcobacter nitrofigilis

Arcobacter sp.
Arcobacter cibarius

00Arcobacter butzleri 7h1lh
Agcobacter butzleri RM4018
Arcobacter butzleri ED-1

r—.Escherichia coli

46

100

95

00 .
L—"Salmonella enterica

Vibrio cholerae

Hylemonella gracilis

Acetonema longum

Bdellovibrio bacteriovorus

0.5

Caulobacter crescentus

Nitratiruptor sp.

100 Helicobacter heilmannii


Bonnie
Stamp


4I;lelicobacter pullorum
_[g3HeIicobacter canadensis

F“M tr-ee {G—riﬂg} Helicobacter rodentium
i . . . Helicobacter suis
348 phylogenetically informative positions _[Ljﬁencobacter heilmannii
i i Helicobacter felis
65 speciesin t_ree . 100 Helicobacter acinonychis
second grouping — Arcobacterat base ofepsilon clade  Helicobacter pylori
27 Helicobacter cetorum

78

5Iélelicobacter canis
AJ_[[j’ Helicobacter macacae
Helicobacter fennelliae

Helicobacter mustelae
Helicobacter bilis
1pblelicobacter trogontum
Helicobacter muridarum
. Helicobacter typhlonius
sgielicobacter hepaticus
Helicobacter cinaedi
Helicobacter pametensis
Wolinella succinogenes

5 Sulfurimonas autotrophica
_Slg_gulfurimonas gotlandica
62 Sulfurimonas denitrificans
87 Sulfuricurvum Kkujiense
Thiovulum sp.
ETH Caminibacter mediatlanticus
4‘17 Lebetimonas sp.

Nautilia profundicola
Campylobacter peloridis
Campylobacter lari
6Campylobacter subantarcticus
G@ampylobacter volucris
41 Campylobacter insulaenigrae
98campylobacter jejuni

C3ampy|obacter coli
Campylobacter cuniculorum
1 on Campylobacter upsaliensis
g:ampylobacter rectus
Campylobacter showae
12 Campylobacter concisus
43 8?Zampylobacter curvus
Campylobacter fetus
—— Campylobacter sputorum
100 68 Sulfurospirillum deleyianum
seoulfurospirillum barnesii
sSulfurospirillum cavolei
Sulfurospirillum multivorans
— 51' Sulfurospirillum arsenophilum
Sulfurospirillum arcachonense

41

Arcobacter butzleri ED-1
#Aycobacter butzleri 7hlh

37 Arcobacter butzleri RM4018
87 Arcobacter cibarius
100 — Arcobacter sp.

_E\rcobacter nitrofigilis
Arcobacter anaerophilus

Nitratiruptor sp.

L2 Caulobacter crescentus
| Escherichia coli
99 88 I—mgalmonella enterica
55 Hylemonella gracilis
65 Vibrio cholerae
Bdellovibrio bacteriovorus

Acetonema longum

0.6


Bonnie
Stamp


FIIN tree (C-ring)
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FliQ tree (Type |l secretionsystem/export gate)
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FIiR tree (Type lll secretion system/export gate)
250 phylogenetically informative positions
64 speciesintree (missing Lebetimonassp.)

second grouping — Arcobacterat base ofepsilon clade
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Bonnie Chaban'', Izaak Coleman®, Morgan Beeby*

'Department of Life Sciences, Imperial College of London, London, SW7 2AZ, UK
*corresponding author: MB: mbeeby@imperial.ac.uk, phone +44 (0) 20 7594 5251
"Current address: Faculty of Science, Health, Education and Engineering, University of the

Sunshine Coast, 90 Sippy Downs Drive, Sippy Downs, 4556, QLD, Australia

Supplementary Figure S4: FSC curves of subtomogram averages, and side- and top-view
slices through unsymmetrized and symmetrized structures. (Top to bottom): Wolinella
succinogenes, Arcobacter butzleri, and Bdellovibrio bacteriovorus. FSC curves were determined
using PEET’s inbuilt calcFSC and plotFSC programs. Resolutions in Angstroms at a 0.5
threshold are 98 for Wolinella succinogenes, 82 for Arcobacter butzleri, and 80 for Bdellovibrio

bacteriovorus.
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