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Fig. S1. Sequence conservation of BamA
The sequence of BamA from E. coli was the basis to generate a multiple sequence alignment
against the UNIPROT database. Using FRpred conserved residues are marked by blue colours

with dark blue representing strong similarity and light blue representing weaker similarity (1).

Fig. S2. Structure of the nine-bladed S-propeller

A Architecture of the nine bladed B-propeller through assembly of four BamB protein
fragments comprising WDA40 repeats B1 - B3 (in red), B2 - B3 (in orange) and two B5 - B6
fragments (shown in blue). The structure in cartoon representation is displayed as top and
after tilting the model around the x-axis by 90 degrees as side view. B Surface representation
of the nine-bladed propeller structure which clearly indicates the pore dimensions based on
this new blade architecture.

Fig. S3. Subtilisin treatment of full length BamC

Preparative subtilisin treatment of BamC has been performed as described (2). Full-length
BamC (lane 1) was treated with subtilisin and the reaction mixture (lane 2) was subjected to
NiNTA-chromatography. The N- and C-terminal domains were separated by NiNTA affinity
chromatography and the resulting proteins are obtained in the flow through (lane 3 - BamCyp)

and elution fraction (lane 4 - BamCcp). Both domains were further used for crystallization.

Fig. S4. Structural details of BamCyp and BamCcp

(A) The structure of the artificial BamCyp dimer is shown in two different views. Termini
(NT and CT) and secondary structure elements are marked (ol — a2, B1 —5) as well as
residues involved in dimerization. The two domains adopt an anti-parallel orientation. (B)
Topology diagram of BamCyp with strands (B1 —p5) are marked in blue and helices
(a1l —a2) in red. (C) Topology diagram of the C-terminal domain in the same representation
as defined for (B) with strands (B1 — 36) are marked in blue and helices (a1 — a.3) in red. The



topology diagram indicates two additional secondary structure elements (1 and «2). (D)
Representation of BamCyp as surface plot illustrated from two different orientations.
Conserved residues are marked in orange and numbered according to their occurrence in the
protein sequence. (E) Surface representation of the BamCcp domain shown from two sides.
Residues conserved in BamC proteins are marked in red and numbers assign the individual

positions in the sequence.

Fig. S5. - Protein complexes with domains structurally related to BamCcp

Structure of BamCcp is kept in the same orientation for (A) - (C).

(A) Superposition of the Roc-COR complex (PDB-entry: 3DPU) onto BamCcp (3). (B)
Superposition of BamCcp onto AMP-activated protein kinase (PDB-entry: 2QRD) (4). (C)
Related AMP-activated protein kinase superimposed onto BamCcp (PDB-entry: 2V8Q) (4).

Fig. S6. Topology of BamE and conservation pattern of the protein

(A) Topology model of the dimeric BamE structure. The two subunits are marked in blue and
orange. Secondary structure elements are marked (B1 — 33) as well as protein termini (NT and
CT). The intertwining and pseudoknot-formation of the protein subunits is visualized.
Conserved residues of one protein chain are marked with blue dots according to the
conservation analysis given in (B). (B) Conservation pattern of the BamE class of lipoproteins
using multiple alignments and the probability weighting scheme for conservation as defined
in the program FRpred (1).

Fig. S7. Analysis of BamE in the context of known structure models

(A) Superposition of the OmIA lipoprotein (in red; PDB-entry 2PXG; (5) and the monomeric
structure of BamE determined by NMR methods (in light blue; PDB-entry 2KXX; (6) onto
the dimeric crystal structure of BamE (in orange and dark blue). The OmIA lipoprotein was
superimposed with an r.m.s.d of 3.2 A for 33 Ca atoms onto the BamE crystal structure. The
NMR structure showed a deviation of 2.1 A for 40 Ca atoms which were aligned due to
distance restraints (< 3.5 A). (B) Superposition of the beta-lactamase inhibitor structures
(BLI; PDB-entries 3GMV in forest green and 3GMX in red) onto a monomer BamE of E. coli
(7). (C) Topology diagram of the beta-lactamase inhibitor (PDB-entry: 2G2U) with [1-helices
marked in red and B-sheets (B1 — 38) assigned in blue (8). (D) For comparison with (C) the
topology diagram of BamE is provided comprising the same nomenclature as in Figure S3A.

(E) Superposition of the 2G2U beta-lactamase inhibitor onto the dimeric BamE structure. It is



apparent that by a small movement of the two BamB monomers relative to each other the
superposition of B-strands between BamB and the BLI would fit and the similarity between
the two molecules would become more evident. (F) Superposition of BamE onto the 2G2U
structure in complex with the corresponding beta-lactamase (BL). The active site of the BL is
encircled and nearby the BLI and a monomer of the BamE structure. Selected conserved

residues of BamE at the interface are highlighted.

Fig. S8. Analysis of conservation patterns in the BamD protein group

(A) Analysis of conserved residues on BamD using the program FRpred (1). These residues
are marked on the surface representation of BamD shown in Figure 6D. (B) Table showing
distances between BamD and the His6-tag of the neighbouring monomer (see Figure 6B for
comparison) of the crystal packing. The table was generated using the program PISA
(http://www.ebi.ac.uk/msd-srv/prot_int/pistart.html). Hydrogen bonds and salt bridges were

marked with colours (red and magenta) if the interaction was based on conserved residues.

Fig. S9. Analysis of conservation patterns on BamD

(A) Assignment of the five TPR domains to the sequence of BamD. In the lower panel the
structure alignment of the five TPR domains is shown. (B) Superposition of two TPR
structures - BamD (in orange) and the structurally closest homolog co-chaperone Hop (PDB-
entry: 1ELR; (9)). The superposition reveals the proximity of the two peptides (C-terminus of
Hsp90 and the His6-terminus of BamD) in the binding scaffold of TPRy.3. (C) Structure of
BamD with the C-terminal portion marked in grey. This part of the protein was demonstrated
to be essential for the interaction with BamA and termed yfio4 or yfio5, respectively.
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Table S1 Data collection and refinement statistics

BamB BamCyp BamCcp BamD BamE

Data collection
Space group P452,2 P1 P2, P2, Cc2
Cell dimensions

a, b, c(A) 101.84, 101.84, 110.59 46.57, 46.63, 60.20 29.74,59.12, 31.06 53.13, 33.44, 57.80 69.66, 96.52, 50.49

o, B,y (°) 90 102.70, 92.86, 118.20 90, 116.37, 90 90, 114.44, 90 90, 134.06, 90
Resolution (A) 50 - 2.6 (2.66 - 2.6) 50 - 1.55 (1.65 - 1.55) 50-1.28 (1.33-1.28) 50-1.8(1.9-1.8) 50-1.8(1.88-1.8)
Reym OF Rimerge 0.07 (0.92) 0.06 (0.44) 0.06 (0.57) 0.04 (0.51) 0.07 (0.47)
/ol 20.6 (2.2) 11.1 (2.7) 10.3 (1.6) 20.3(3.9) 25.7 (2.8)
Completeness (%) 99.8 (99.1) 95.1 (93.8) 98.4 (95.6) 99.4 (97.8) 100 (99.8)
Redundancy 8.9 3.4 5.0 6.2 5.7
Refinement

Resolution (A)

No. reflections

Rwork/ Rfree

No. atoms (all)
Protein
Ligand/ion

(Sulfate/Phosphate/urea)
Water

B-factors
Protein
Ligand/ion
Water

R.m.s. deviations
Bond lengths (A)
Bond angles (°)

Ramachandran statistics
Residues in favored region No (%)
Residues in allowed region No (%)
Residues in outlier region No (%)

Crystallization conditions

PDB-entry

50 - 2.6 (2.66 - 2.60)
17551
0.21/0.27

2715
-J-/-

67
44.8
35
0.019
2.07

330 (91.7)
26 (7.2)
4(1.1)

3.5 M NH.CI

0.1 M Na-acetate, pH 4.6

2YH3

30 - 1.55 (1.59 - 1.55)
56570
0.19/0.23

3573
6/-1-

136
15.1
3]:8
0.028
2.03

395 (95.0)
19 (4.6)
2 (0.4)

2 M (NH,)S0.,
0.1 M citric acid pH 3.5

2YH6

30-1.28 (1.31-1.28)
25297
0.14/0.18

1013
-121-

60
115
3F;.6
0.029
2.15

118 (99.2)
0(0.0)
1(0.8)

25% PEG 1000
0.1 M MES, pH 6.5

2YH5

30-1.8(1.85-1.8)
16896
0.19/0.25

1808
--1

90
20.9
205
0.022
1.94

204 (99.5)
1(0.5)
0 (0)

20% PEG 6000,

0.1 M HEPES, pH 7.5

2YHC

25-1.8(1.85-1.8)
21093
0.17/0.22

1797
-J-I-

104

17.5
374
0.013
1.34

192 (98.5)
2 (1.0
1(0.5)

30% PEG 4000,
10% i-PrOH,

0.1 MHEPES pH 7.5

2YH9

*Values in parentheses are for highest-resolution shell.
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Hydrogen bonds

Structure 1 Dist. [A] Structure 2
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