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Figure S1. Cryo-EM structure of the SIpA porin of D. radiodurans

(A) Analytical size-exclusion chromatography (SEC) profile and (B) SDS-PAGE analysis
of the final purified SIpA protein from the native source. (C) Cryo-EM image of purified
SIpA protein flash frozen in liquid ethane (density black). (D) 2D Class averages of SIpA
particles picked using TOPAZ (1) and classified inside RELION-3.1 (2) while ignoring CTF-
correction until the first peak (density white). (E-F) Local resolution estimated in RELION,
plotted into the map, shown in two orthogonal orientations. Resolution of the SIpA OMBB
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core is 2.9 A while the coiled-coil stalk is less well resolved. (G) Angular distribution of the
particles in the data set, shown on a relative scale (purple denotes low and yellow denotes
high). (H) 3D Fourier shell correlation between two random halves of the data (FSC) (3)
and Model vs Map FSC. Histogram binning size is set to 5. (I) Histogram of local

resolutions in voxels of the cryo-EM map. Scale bars: C) 500 A; D) 200 A; E-F) 50 A.
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SIpA - Deinococcus radiodurans (UniProtKB ID: Q9RRB6)

= Signal peptide
= SLH domain; conserved residues involved in SCWP binding are in boldface

= Coiled-coil segment; ‘a’ and ‘d’ positions of the heptad repeats are highlighted; f-layer
=  Quter-membrane -barrel; insertions are shown in boldface
= Additional B-hairpin contained by comparison to orthologs with a 28-stranded p-barrel

= B-signal motif

MKKSLIALTTALSFGLAAAQTAAPVSAP
QVPALTDVPAGHWAKDAIDRLVSRGVILGYPDGTFRGTQNLTRYEAAIIIARLLDQMRDGETPAGMTAED
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AFSVKPSLTIGYSVSRTSRNFPVBRLFPLNADGTVANNAFTSGGIDTDTGAQRRDEGBFGNASDPVVAGA
AGLYGFADGVSYTVYFTDGSTATFDGLNPADYKVPTGKVIDTTKGRNGFGFNNLARYKEGSTDIGISLGF
DTSGQFSQVTSGTGGSLFSTAGRLQVNQIDLNFGLVTGLPSDAYVHTHG GEATGRGTYLGSGGT
AAILRDPAGNVYRPVFFRFKNATTQFSVGNNPVIVTLGOQOKFYFSDYVEBNNYDGRGDGFTVTVDGSNV
PVIGAWKPQIKGVYGSREGMPGTAEAGYGVYYRGVRAQITPVGTLTAGI HYAQEGRDMFGAAQNTTSTPS
DVTTYGADLHGKAFGVELHSEYATSRVRPNTANAAVQTSNAFYARVATRKDNLAFDLNTPAAKFGNDTFG
VSLYDLNYRKIDAGYNNVAGISEYGYGSYSRTSAQNIAYNPDTEVTAPFANLDRQAYTHANNBGESBRNA
DGTVVATNTKIGQOMGFGVKAAANLGPVAIGGYYDTSTGANGDNANRMTEAGGSAKVAYSIFSLRGTYNTL
DSNRPQIYRDAAGTQI IGDAKVRRYAVQADVTPGLGLFVGAYYRDVNVNGVRSTTDRGLLGRGYLASSFE
PGVGNNAYRTGLRCADNNFGTGTRD IDGVGGVLNPAVNLDQSRTATCFTSYGVEAGHAGDNANALVKDLE
FRVGYSRVYVPTTATATTGDFSGSVTYGDARYDRKVGVANVRLAGSFSTTNTQLDSRPAGTRGAVGLIVR
TDPLENVPFRPOFNGQVGYYTADNRVAAGNYNANATKYGAGVVLNDFLLPQTKIGVRYDGYMAQNRQYTP
FDGDGTQGYFSDANNNRRTNLNGVYVEGAYQDLIFSYGTYTLSQKDLNGVEYGSGINNGQPARGQTFKIS
YKVNF

Figure S2. Sequence annotation of the D. radiodurans SIpA protein.



A full structural model of D. radiodurans SIpA obtained by combining the cryo-EM and
AlphaFold-Multimer v2.2.0 prediction is shown in cartoon representation; the two p-layers
are colored in magenta (upper). The boundaries of the SLH domain, the coiled-coil
segment, and the OMBB as well all other sequence features, as detailed in the rectangular

box, are marked in the sequence of SIpA (lower).
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Figure S3. Multiple sequence alignment of the OMBB region of representative SIpA
proteins.

Residues part of B-strands are underlined in the sequence of D. radiodurans. Large
insertions in D. radiodurans OMBB are shown in boldface, the extra B-hairpin is colored
red, and the B-signal motif (BAM insertion signal) is colored green. The number of -
strands contained in the individual OMBBs are indicated with rounded brackets. Accession

details for the shown sequences are provided in Table S2.



Metal binding site 2

Figure S4. Close-up views of the SIpA OMBB model.

(A-E) Close up views of putative metal ion (green) binding sites in SIpA, depicted as ribbon
and stick diagram. In all metal binding sites, putative metal ions are coordinated by
carboxyl group of aspartate and glutamate residues as well as the carbonyl oxygen of
asparagine side chains or the main chain peptide bond. While there is clear density for the
metal ion, the chemical identity of the metal cannot be ascertained. (F) A prominent salt
bridge between the E232 and R227 of a second SIpA subunit stabilizes the coiled-coil

region. (G) Close to the central symmetry axis the trimeric conformation is stabilized by



hydrogen bonding via B-strand stacking. (H) The B-sheets of two opposing outer
membrane barrels are stabilized through hydrophobic stacking (see also Figure 2C,D).
Additional density at the interface could correspond to lipid molecules, however we cannot
assign this unambiguously (marked in mud-colored density). (1) The primary sequence of
SIpA contains two cysteine (896, 929) residues which form an intra-chain disulfide bond
within the plug of the OMBB (resolved). In panels A-F) and |) cryo-EM density is shown as

grey mesh, while in panels G-H), density is shown as an isosurface for clarity.
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Figure S5. AlphaFold modelling of the SIpA periplasmic segment.
The homotrimeric periplasmic part of SIpA was modelled using AlphaFold-Multimer v2.2.0.

The Predicted Aligned Error (PAE, upper) and per-residue confidence (pLDDT, lower)
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plots for the model with the best confidence is shown. Low PAE and high pLDDT values
are indicators for high accuracy of the model yielded by AlphaFold-Multimer v2.2.0. The

subplots in each panel correspond to one SIpA monomer.
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D. radiodurans [99] MTALONAIQELAADLAALGVRVSDLEANAVSKDDFARLEARIEEVAAA-----— GGEQGATEALQGQIDDL
D. wulumugiensis [99] MTALONAIQELAADLAALGVRVSDLEANAVSKDDFARLEARIEEVAAA---—-— GGEQGASEDIQGQIDEL
D. wulumuqgiensis [99] MTALONAIQELAADLAALGVRVSDLEANAVSKDDFARLEARIEEVAAA-—---— GGEQGASEDIQGQIDEL
D. ficus [101] LTALONAVQELAADLAALGVRVTDLEENMVSKEDFARLEERVNALGAV-----EGDPTALQGITDQLAAL
D. chartae [102] VTTLRNAVQELAADLAALGVRVADLEDNAVTKDDFARLEEQVNTLAGAT----GSDPEALKELTDQLEAA
M. hydrothermalis [90] LTALRNAVQELAAELSSLGVRVGALEDNAATKDDVARLEAAINELRAQPVPEPGVDEKALRELAERVEAA
O. desulfurans [89] ITALRNAVQELAAELASLGVRVSALEDNAASKSDVARLEKMIAELKGMPSGE-GASGAALKDLADRVEAA
M. ruber [96] MTAIRNAVQELAAELAALGVRVSALEDNAASKDDIARLEAAIEALKAAPAPAPGMDEAALADLADRVEAA
T. thermophilus [98] LEALKNAVQELAAELASLGVRVSALEDSAATKEDIARLEAMIAELKAQPMPEPGMDQAALKDLMDRVEAA
T. thermophilus [98] === LEAMIAELKAQPMPEPGMDQAALKDLMDRVEAA
D. radiodurans [164] TARVD-———————————————————————— EYDALRADVDDNASSIAALNDLTVLLNQDILDLODRVSAV
D. wulumuqgiensis [164] TARVD-——=—————————————————————— EYDALRADVDDNASSIAALNDLTVLLNQDILDLQDRVSAV
D. wulumuqgiensis [164] TARVD-——=—————————————————————— EYDALRADVDDNASSIAALNDLTVLLNQDILDLQODRVSAV
D. ficus [166] NTSVDELTA--——————————————————— NYDTLRADVDDNASNIAALNDLTVLLNQDILDLQODRVSAV
D. chartae [168] SIAADTALAQATELQDK------- FEALDGRVSELAAEVEANAASIAALNDLTVLLNQDILSLODRVTAL
M. hydrothermalis [160] SIAADTALAQAQQLNEQ- --LGAVEGDLAALRSLVEANADSIKALNDLAVLLNQDVLELQDRVTAL
O. desulfurans [158] AIAADTALAQ-—---—————————= VOALEGKVDAVGAQASANADSIKALNELAVLLNQDVLSLODRVTAL
M. ruber [166] SVAADTALAQAQVLAER------- LDGIEGDVAALKTQVEADADSIRALNELAVLLNQDVLSLODRVTAL
T. thermophilus [168] SIAADTALAQAQQLAERLDALAQDVEGVKGDLAGLRSQVEANADAIQALNELAVLLNQDVLSLQODRVTAL
T. thermophilus [131] SIAADTALAQAQQLAERLDALAQDVEGVKGDLAGLRSQVEANADAIQALNELAVLLNQDVLSLQODRVTAL
D. radiodurans [209] EAA-—————————————————————-| QADFVORSDFDALGGRVTTVETRVETVNNSLTGRIAALERN

D. wulumuqgiensis [209] EAA-—————————————————————— QADFVORSDFDALGGRVTTVETRVETVNNTLSGRIAALERN

D. wulumuqgiensis [209] —-—-QADFVQRSDFDALGGRVTTVETRVETVNNTLSGRIAALERN

D. ficus [215]

D. chartae [231]

M. hydrothermalis [223] EKVGQ----- PDVSGLASQDQVVAVQEFATALRNDLVNLSNRVSALDTQVADIDER----LQOTVEAN

O. desulfurans [214] EKASGM----TDLSGVATKDDVQSVRDYVTAIRGDLVNVSNKVSALEANVGDLQDQ----VNGLKEY

M. ruber [229] EKQLGD----VDFESFANREDVSAIQEFATALRSDLVRLSDRVSALDTRVGALDQR-

T. thermophilus [238] EKMVSGGQELPDLEQFATKEDVAAVQEFAAALRSDLVGLSDKVSKLEEQVAELNKV-—-—=——-—-—

T. thermophilus [201] EKMVSGGQELPDLEQFATKEDVAAVQEFAAALRSDLVGLSEKVSKLEGTVGDLSGK----VATLQRN

Figure S6. Multiple sequence alignment of the coiled-coil region of representative
SIpA proteins.

The core-forming hydrophobic positions (‘a’ and ‘d’ positions of the heptad repeats in
canonical coiled coils) are shown in boldface in each sequence. Residues involved in
forming B-layers are coloured red. Accession details for the shown sequences are

provided in Table S2.
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A S1om Multiple sequence alignment of SLH domains from SIpA-like proteins
82

Deinococcus radiodurans [32]  ALTDVPAGHWAKDAIDRLVSR-GVILGYPDGTFRGTONLTRYEAAIIIARLLDQMRDGET
Deinococcus wul umuqiensis [32] ALTDVPAGHWAKDAIDRLVSR-GIILGYPDGTFRGTQNLTRYEAAIIIARLLDQMRDGET
Deinococcus wul umuqiensis [32] ALTDVPAGHWAKDAIDRLVSR-GIILGYPDGTFRGTQNLTRYEAAIIIARLLDQMRDGET
Deinococcus ficus [33]  ALTDVPAGHWAKDAIDKLVSR-GIILGYPDGTFRGTONLTRYEAAVIIARLLDOMRSGEV
Deinobacterium chartae [37]  ALSDVPAGHWAKDAVDQLVAK-GIITGFPDGTFRGNEGLTRYQAALIIARVLEQVAAGSY
Marinithermus hydrothermalis [24] QFSDVPAGHWAKEAVEKLADE-GIILGFPDGTFRGNEGLTRYQAALIIFRVLETIREEQL
Oceanithermus desulfurans [23]  QFSDVPAGHWAKEAVEKIAAE-GIILGFPDGTFRGNENLTRYQAAMIIYRLLOKLEPGOM
Meiothermus ruber [24]  QFSDVPAGHWAKEAVERIAAC-GLITGFPDGTFRGNTNLTRYQAALIFQRLLNEIQQGGE
Thermus thermophilus [24] QFSDVPAGHWAKEAVEALAAK-GIILGFPDGTFRGNENLTRYQAALLIYRLLOQIEEELK
Thermus thermophilus [24]  QFSDVPAGHWAKEAVEALAAK-GIILGFPDGTFRGNENLTRYQAALLIYRLLOQIEEELK
SlpA-like
Deinococcus radiodurans [36] QFTDVPAGHWAKDAVDRITQC-GLIQGFPDGTFRGNENLTRYQAALIFYRMLSTNALSTC
Deinococcus radiodurans [45] APVACTQGAWAKAAIDLVTQK-GLFIGYPDGSFDWCSAITRQEVAQVLARLLAQMPENTF
Thermus thermophilus [23]  --QDAPPSPWAEEAVRILVAK-GVFIGYPDGSFRWREPMTRQEAALALYRLLAAYGLDRL
Armatimonas rosea [24] PFKDVPNDHWAYQAIDKLAQL-KIIIGDPDGQFHGKRTLTRYEMAVMLARLLQQIEEELK
Armatimonas rosea [26] APDDVPATHWAYPAVQDLISK-GLIQNFPNGKYLGERTLTRYEMASLVKRMLDYLAKTQV
Acetomicrobium mobile [25]  PFVDVPMNHWAYDAISQLAAK-GIIQGYPDGTYRGNHPMTRYEMSMLVARALATVDMEKA
Acetomicrobium mobile [25]  PFVDVPMNHWAYDAISQLAAK-GIIQGYPDGTYRGNQPMTRYEMSMLVARALATVDMEKA
Synechococcus sp. PCC 7502 [74]  QLSDVOPTDWAFTSLOSLVERYGCIAGYPDKTYRGORALSRYEFAAGLNACLDKVNELIS
Synechococcus sp. PCC 7502 [64]  QFSDVQPTDWAFTALQSLVERYGCIAGYPDSTYRGSRALSRYEFAAGLNACLDKINELIS
Synechococcus sp. PCC 7502 [55] QLSDVQPTDWAFTALQSLVERYGCIAGYPNGTYRGSRALSRYEFAAGLNACLDKINELIS
Synechococcus sp. PCC 7502 [74]  QLSDVQPTDWAFTALQSLVERYGCIAGYPNGTFRGSRATSRYEFAAGLNACLDKINELIS
Synechococcus sp. PCC 7502 [56]  QLSDVQPTDWAFTSLQSLVERYGCIAGYPNATFRGNRVLSRYEFAAGLNACLDKINQITS
Synechococcus sp. PCC 7502 [50] QLLDVQPTDWVEFVAVQSLVERYSCLEGYPSHKYFGTRVLSRYEFASGLNACINHINQLLT
Ca. Melainabacteria bacterium [31] NFADMPAEHWAAKAVTDLVEKYGVMAGFPDQTFKGTRNISRYEAAAAFYKVMLQOMSQVED
Ca. Saganbacteria bacterium [23]  KFKDLPADHWAAKSVYSLVKM-GVTSGYPDGTFRGKKNITRYETAIFLSKLADRLKDEVA
Chloroflexaceae bacterium [67]  QLRDVNPGEWAFEALRSLVERYGCIEGYPDQTFRGNRATTRYEFAAGLNSCLNSIERLIA
Chloroflexaceae bacterium [32] QLRDVSPGEWAFEALRSLVERYGCIEGYPDQTFRGNRALTRYEFAAGLNACLNSVERLIA
Chloroflexaceae bacterium [81]  ELQODVSPSDWAFEALRSLVERYGCIEGYPDRTYRGNRALTRYEFAAGLNSCLNAIERLIA
Chloroflexaceae bacterium [34]  QLRDVQPSDWAYQALQLLIERYNCLTGYPDASFRGHRALTRYEFAAGLNACLDQVEGLVR
Acetohalobium arabaticum [25]  PFTDVPADHWAYDATKEVSEA-GIVTGYEDGTFKGDEKLTRYEMAVIAARISSQVEEGEA
Halanaerobium saccharolyticum [24]  SFSDVPSDHWAYDAINKLVAA-GIVEGYPDGEFKGQQSMTRYEMAVMVSRALDKIADEQQ
Acidaminococcus fermentans [24]  PFSDLPAGHWAYGAVAKLAAA-GVVDGYPDGTFKGDKTMTRYEMAQIVAKALAKGAIGAD
Acidaminococcus fermentans [24] PFSDLPAGHWAYGAVAKLAAA-GVVDGYPDGTFKGDKTMTRYEMAQIVAKALAKGAIGAD
Acidaminococcus fermentans [24]  PFSDLPAGHWAYGAVAKLAAA-GVVDGYPDGTFKGDKTMTRYEMAQIVAKALAKGAIGAD
Acidaminococcus fermentans [24] PFSDLPAGHWAYGAVAKLAAA-GVVDGYPDGTFKGDRTMTRYEMAQIVAKALAKGAIGAD
Acidaminococcus fermentans [24] PFSDLPAGHWAYGAVAKLAAA-GVVDGYPDGTFKGDKTMTRYEMAQIVAKALAKGAIGAD
Limnochorda pilosa [28]  PFPDVPPDHWAAESVELLRAA-GLVIGYPDGEYKGNRQLTRYEWAMIVSRLVDRLDAMVA
Cytophagales bacterium [31]  PFADVPTDHWAYQSVDKLQKG-GIVIGYPDGTYGGKRAMTRYEFAVAIARLLEKIPQPDL
Parabacteroides distasonis [25]  PFSDVTPDSWAYQAVSQLAST-GIITGYPDGTFRGENGITREQVAQMVAKALANQDRANA
Salmonella enterica subsp. [25]  PFSDVEPSSWAYQSVEQLASA-GIINGYPDGTFKGNKDITRYEMAQMVAKAMANQDRANA
Salmonella enterica subsp. [25]  PFSDVTPDSWAYQAVSQLAST-GIITGYPDGTFRGENGITREQVAQMVAKALANQDRANA
ompa
Thermotoga maritima (Ompo/OmpAl) [21]  FFPDVPKDHWAYEYVWKLWQR-GIFIGYPDGEFKGDRYITRYEAATAVSRLLDFIEQKML
Thermotoga maritima (OmpA2) [20]  QFKDVPVNHWAYEAVMEMSKL-GVLTGMPDGTFQGNSYLTRYQAAVAFYRLYNILKQPSA
Thermotoga maritima (OmpA3) [23] NIKDLEPDSPFFEAVNYVVKA-GIMELDDKGNFRGALLVTRYDVAQYIYRLVMRFELEKL
Fervidobacterium nodosum (Ompat) [20] AFRDIPKGHWAKNYVERLEQI-GIVTGFPDGTYRGDEAVTRYQIALFISRTLDYVEQSLS
B Structure comparison of the SCWP-binding sites of SpaA and SIpA
Paenibacillus alvei SpaA Dei radiodurans SIpA Superposition of SpaA and SipA
SLH domain pseudotrimer (PDB 6CWI) SLH domain homotrimer (AlphaFold2 model) SLH domain trimers
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D. radiodurans S1pA [39] GHWAKDAIDRLVSRGVILGY--PDGT-FRGTONLTRYEAAIITIARLLDQOMR [86]
P. alvei SpaA [28] AKTTQEKFDALKEAGVFSGY--PGTTDAKLGQDMTRAEFAKVLVKLEFGLKE [76]
P. alvei SpaA [91] KNWAAPFIEAVTAEGLMQGKDLTKKI-FDFNGKITVEEASKTLVTALKLEP [140]
P. alvei SpaA [149] TDWAKGYFEAAVNAGLFSKD---——-- ANPKANATRAQLVEAAFAADEMSK [192]



Figure S7. Sequence and structural comparisons of SLH domains from SIpA and
SlIpA-like proteins.

(A) Residues important for binding PG-linked SCWPs are shown in boldface, and the start
position of the SLH domain is indicated in brackets. Accession details for the shown
sequences are provided in Table S2. (B) The S-layer protein SpaA of Paenibacillus alvei
CCM 2015" contains three consecutive copies of the SLH domain in its N-terminal
segment (4). These three domains form a pseudotrimer, similar to the homotrimer formed
by the SLH domain of D. radiodurans SIpA. Side chains of the residues involved in SCWP-
binding in grooves 1 and 2 of SpaA and the corresponding residues of SIpA are shown in
stick representation. (C) A sequence alignment of the SLH domains of SpaA and SIpA is
additionally shown. Residues involved in SCWP-binding in SpaA are colored red. The
TRAE and GhhxG (h=hyphobhic amino acid residue) motifs, which are highly conserved
in SLH domains, are shown in boldface. Secondary structure (h=a-helix) observed in the

SLH domain of SIpA is marked.
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Figure S8. Cryo-ET and cryo-EM of D. radiodurans cell envelopes.

(A) Tomographic slice through the outer envelope of a partially lysed D. radiodurans cell.
The cell envelope can be divided into four prominent regions, as listed from the
extracellular space to the cytosol: A repetitive S-layer containing the HPI protein, the OM,
a thick layer of PG, and the IM, which is in agreement with previous studies (5). (B)
Segmentation of the tomographic volume. (C) Z-average of subtomograms extracted
along the curved surface of D. radiodurans highlights the most prominent cell surface
features of the complex envelope of D. radiodurans. A weak PG density appears, ~290 A
away from the OM towards the interior of the cell (marked). (D) Line profile of 2D cryo-EM
class average of SIpA with the same distance of the OMBB to the S-layer homology (SLH)
domain (marked). Binding of the SIpA SLH domain to the D. radiodurans PG has been

previously biochemically demonstrated (6). Scale bar: A,C: 500 A D) 200 A.
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Supplementary Tables

Table S1: Cryo-EM data collection, refinement and validation statistics

#Drad_SIpA
(EMD-15378)
(PDB ID 8AE1)

Data collection and processing
Microscope

Magnification

Voltage (kV)

Total Electron exposure (e7/A?)
Detector

Slit width (eV)

Defocus range (um)
Acquisition Mode

Pixel size (A)

AFIS% Mode

Micrographs collected

Micrographs used

Data processing
Software reconstruction
Software picking
Initial particle images (no.)
Final particle images (no.)
Rescaled Box-size Class2D (px)
Rescaled Box-size Class3D (px)
Final Box-size (px)
Pixel size final reconstruction (A)
Symmetry imposed
Map resolution (A)

FSC threshold
Map resolution range (A)
Map sharpening B factor (A?)
3DFSC sphericity*

Model Refinement
Initial model used (PDB code)

Titan Krios G3
81,000

300

47.909

K3 (Gatan)

20

-1t0-2.5
Super-resolution
0.546

Yes

2,294

2,294

RELION3.1 (2)
TOPAZ (1)
223,878
122,412

128 x 128

512 x 512 x 512
512 x 512 x 512
1.092

C3

3.25

0.143

2.9-6.7
-46.8126

0.985

None
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Software PHENIX (7)

Model resolution (A) 3.3
FSC threshold 0.5
Model composition
Non-hydrogen atoms 21,504
Protein residues 2,859
lons 18
B factors (A?)
Protein 51.67
Ligand 58.42
R.m.s. deviations
Bond lengths (A) 0.002
Bond angles (°) 0.472
Validation
MolProbity score 1.29
Clashscore 3.61
Poor rotamers (%) 0.00
CB outliers (%) 0.00
CABLAM outliers (%) 214
Ramachandran plot
Favored (%) 97.27
Allowed (%) 2.73
Disallowed (%) 0.00
Rama-Z (Z-score, RSMD)
whole (N= 2853) -1.01 (0.16)
helix (N= 183) -0.65 (0.42)
sheet (N= 1236) -0.39 (0.15)
loop (N= 1434) -0.83 (0.16)

& AFIS: Aberration Free Imaging Shift Mode.

# 3D-FSC sphericity as determined by the methods described in(3).



Table S2: Accession information for SIpA and SipA-like proteins; several bacteria

contain multiple homologs.

Organism NCBI/UniProt accession Barrel size

SIpA

Deinococcus radiodurans
Deinococcus wulumugiensis
Deinococcus wulumugiensis
Deinococcus ficus
Deinobacterium chartae
Marinithermus hydrothermalis
Oceanithermus desulfurans
Meiothermus ruber

Thermus thermophilus
Thermus thermophilus
SIpA-like

Deinococcus radiodurans
Deinococcus radiodurans
Thermus thermophilus
Armatimonas rosea
Armatimonas rosea
Acetomicrobium mobile
Acetomicrobium mobile
Synechococcus sp. PCC 7502
Synechococcus sp. PCC 7502
Synechococcus sp. PCC 7502
Synechococcus sp. PCC 7502
Synechococcus sp. PCC 7502
Synechococcus sp. PCC 7502
Ca. Melainabacteria bacterium
Ca. Saganbacteria bacterium
Chloroflexaceae bacterium
Chloroflexaceae bacterium
Chloroflexaceae bacterium
Chloroflexaceae bacterium
Acetohalobium arabaticum
Halanaerobium saccharolyticum
Acidaminococcus fermentans
Acidaminococcus fermentans
Acidaminococcus fermentans
Acidaminococcus fermentans
Acidaminococcus fermentans
Limnochorda pilosa
Cytophagales bacterium
Parabacteroides distasonis
Salmonella enterica subsp.
Salmonella enterica subsp.
Ompa and Ompp

Thermotoga maritima (Ompa/OmpA1)

(
Thermotoga maritima (OmpA2)
Thermotoga maritima (OmpA3)
Thermotoga maritima (Ompf3)

WP_010889202
WP_017871655
WP_114672325
WP_191241882
WP_183988817
WP_013702952
WP_147148761
WP_013015232
WP_011228992
P35830

WP_010887767
WP_027480303
WP_011228967
WP_184200374
WP_184200710
WP_014807739
WP_014806458
WP_015167070
WP_015168280
WP_015168863
WP_015168481
WP_041429169
AFY74914
PKL78650
MBI5699473
NJL83094
NJL82168
NJL82038
NJL82082
WP_013279101
WP_133516444
WP_106787916
WP_012939007
WP_012939010
WP_012939008
WP_012939009
WP_068139859
MBC8103537
WP_172733356
EBY4570518
EBY4570338

Q01969
QOX252
QOWZHO
WP_004081490

30-stranded
30-stranded
30-stranded
28-stranded
28-stranded
30-stranded
30-stranded
28-stranded
28-stranded
28-stranded

8-stranded

8-stranded

8-stranded

20-stranded
16-stranded
18-stranded
18-stranded
16-stranded
16-stranded
16-stranded
16-stranded
16-stranded
16-stranded
18-stranded
18-stranded
16-stranded
16-stranded
16-stranded
16-stranded
24-stranded
22-stranded
16-stranded
16-stranded
16-stranded
16-stranded
16-stranded
14-stranded
20-stranded
16-stranded
16-stranded
16-stranded

22-stranded

Fervidobacterium nodosum (Ompa) ABS61559 -
Fervidobacterium nodosum (Ompp) ABS61560 24-stranded

19



Table S3. OMBB proteins in D. radiodurans; proteins for which we are unsure about

the number of B-strands are indicated by (?).

NCBI accession  Barrel size Remarks

Q9RRB6 30-stranded SlIpA

AAF11946 38-stranded Contains N-terminal immunoglobulin-like (invasin D3) domains

UiD71982 38-stranded Contains N-terminal immunoglobulin-like (invasin D3) domains

ulD69687 38-stranded Contains N-terminal immunoglobulin-like (invasin D3) domains

AAF11400 8-stranded No additional domains

ANC71147 8-stranded Contains a C-terminal domain with a cystatitin-like (NFT2-like)
fold

ANC71478 18-stranded No additional domains

AAF10759 8-stranded No additional domains

AAF10697 8-stranded SIpA-type

AAF10549 8-stranded No additional domains

UID69670 8-stranded No additional domains

AAF10255 8-stranded No additional domains

AAF10153 38-stranded (?) LPS-assembly protein LptD

AAF09960 16-stranded Outer membrane assembly factor BamA

ANC72597 8-stranded SIpA-type

QIP33551 24-stranded PapC usher

ANC70518 12-stranded (?) No additional domains

AAF09880 12-stranded (?) No additional domains

AAF11062 8-stranded No additional domains

AAF10975 8-stranded No additional domains
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Supplementary Movie Legend

Movie S1. Cryo-EM reconstruction of SIpA from D. radiodurans

The 3.25 A (global) resolution cryo-EM reconstruction is shown with the atomic model
(ribbon diagram) built into the density (isosurface). Resolution of the OMBB core is 2.9 A

(see Figure S1).
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