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Figure S1 - Purification, biochemical characterisation, and sample quality of the A. baumannii ATP
synthase. A: Detergent-solubilised ATP synthase on SDS-PAGE (stained with silver). B: ATPase hydrolytic
activity in the presence of activators (detergent) and inhibitors (DCCD and NaNs). The ATPase enzyme activity
of the purified complex was blocked both in 4-trans-(4-trans-propylcyclohexyl)-cyclohexyl a-maltoside (tPCC-
a-M) and peptidiscs but could be restored by addition of lauryl-dimethyl-amine oxide (LDAO) and trypsin to
a specific activity of ~4 U/mg in tPCC-a-M and ~3 U/mg in peptidiscs (labelled activated on x-axis). In this
activated form, the sample could not be inhibited by the Fo c-ring inhibitor N,N’-dicyclohexylcarbodiimide
(DCCD) but still showed full inhibition by NaNs, which binds the B-subunit nucleotide binding sites, indicating
that F1 is uncoupled from Fo upon enzyme activation by LDAO/trypsin. C: Representative micrograph showing
picked particles (green circles), CTF estimation, FFT of raw image and selected 2D classes of A. baumannii ATP
synthase processed in CryoSPARC version 2.15.
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Figure S2 — Flowchart for cryo-EM data processing. Particles were subjected to multiple rounds of picking
and refinement as indicated. Different rotational states were separated by 3D classification, with each class
selected for further processing to high resolution as shown. Once final particles had been selected final rounds
of polishing, non-uniform refinement and post-processing resulted in 3 maps with global resolution ranges of
3.1 A— 4.6 A. Further focused refinement of the membrane-embedded F, region in the state 1 map (blue)
improved the resolution to 3.7 A for this region (Fig. $3C). All processing was conducted in CryoSPARC 2.15.
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Figure S3 — Quality of EM maps of A. baumannii ATP synthase. A: Maps of 3 rotational states of ATP synthase
coloured according to local resolution (red = high, blue=low). Below each map is the corresponding Euler
angle plot (CryoSPARC version 2.15) indicating angular distribution of views observed in 3D reconstruction.
B: Fourier Shell Correlation (FSC) curves for 4 EM maps as labelled. C: Density map of Fo region following
masked refinements to improve local resolution to ~3.7 A resolution. D: Details of map features of state 1 in
different subunits with examples of atomic models built in the cryo-EM maps (displayed amino acid sequences
are indicated).
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Figure S4 — Conformational changes in the catalytic B subunits of A. baumannii ATP synthase. A: Structural
alignments of B (blue), Bor+ (yellow) and Be (red) demonstrate conformational transitions during the ATP
synthase catalytic cycle. ADP is shown in stick representation in its binding location in Brein all 3 alignments
for reference only. B: Close up of nucleotide binding pockets for all 3 states with ADP as observed in Brp shown
in cyan (nitrogen = dark blue, oxygen = red, phosphorous = orange). Steric clashes between the peptide
backbone and the ADP in Be and Bopr+ clearly indicate incompatibility with ATP binding. C: Close-up of
conformational changes in the e-proximal helix-turn-helix motif in the B-subunit (3’’DIIAILGMDE32¢ — shown
in cyan) which prevent bidirectional rotation of the central stalk when in the Brr conformation, but not in the
Be or Bor+ conformations. The state 1 structure (PDB: 7P2Y) was used to generate this figure. All alignments
were performed in UCSF ChimeraX.
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Figure S5 — Amino acid alignment and residue conservation analysis of subunit a of the A. baumannii ATP
synthase. A: Multiple sequence alignment (produced using ClustalX2 and Jalview) of the a-subunit of the ATP
synthase from model organisms with residues coloured by percentage identity across species (white = non
conserved, blue = conserved, red dashed box = A. baumannii sequence). Purple box indicates residues
coloured purple in Figure 2B which form mini-helix 1 in A. baumannii and B. taurus. The locations of the a-
subunit helices (aH1 to aH6) are indicated above the alignment. Yellow highlight indicates A. baumannii loop
insertion between aH4 and aH5. B: Cartoon representation of the A. baumannii a-subunit coloured according
to conservation (bottom) from least conserved (turquoise) to most conserved (pink), generated using the
CONSUREF server (40). The core parts of helices aH5 and aH6 are the highest conserved regions in the a-
subunit. Blue box indicates location of a-subunit loop insertion.



Figure S6 — Peptidisc boundaries of the A. baumannii ATP synthase. A: Rotated side views of the cryo-EM map
for A. baumannii in peptidisc (state 1), coloured by proximity to main chain in same colour scheme as Figure 1A.
Map was coloured using UCSF ChimeraX with a ‘zone’ radius of 5 A. Note that the peptidisc map is more than
5 A away from the peptide backbone apart from at the a-subunit loop extension near the periplasmic membrane
envelope (view third in from the left). B: Surface representation of the A. baumannii atomic coordinates file,
coloured in correspondence to experimental density in panel (A) with cryo-EM map for the peptidisc
superimposed (grey density). C: Close up view of a surface representation (as seen in panel B, third position) of
the a-subunit loop insertion superimposed with the peptidisc cryo-EM map.



Table S1 - Cryo-EM model building and statistics

Data collection
Accession numbers

Electron microscope
Electron detector
Nominal Magnification
Voltage (kV)

Defocus range (um)

Pixel size (A)

Total Dose (e7/ A?)
Symmetry imposed

Total micrographs

Initial particle images (no.)
Final particle images (no.)
Map resolution (A)

FSC threshold

Map resolution range (A)
Map sharpening B factor
(A2)

Image processing
Initial model

Model composition
Protein chains

Non hydrogen atoms
Protein residues
Ligands

R.m.s. deviations
Bond lengths (A)
Bond angles (°)
Ramachandran plot
Favoured (%)
Disallowed (%)
Validation
Rotamer outliers (%)
MolProbity Clashscore

State 1

7P2Y
EMD-13174
Titan Krios G3
Gatan K3
85,000

300

-1.5-3
0.85

60

Cc1

11,490
349,160
72,317

3.1

2.6-8.5
-60

De novo

22
37183
4904

3 Mg-ATP
1 Mg-ADP
1P,

3 H,0

0.004
0.716

96.2
0

0.08
10.37

State 2

7P3N
EMD-13181
Titan Krios G3
Gatan K3
85,000
300
-1.5-3
0.85
60
Cc1
11,490
349,160
26,147
4.6

0.143
3.9-8.5
-102

De novo

22
37126
4904

3 Mg-ATP
1 Mg-ADP
1P,

3 H,0

0.005
0.861

92.5
0.06

0.21
30.55

State 3

7P3W
EMD-13186
Titan Krios G3
Gatan K3
85,000

300

-1.5-3
0.85

60

Cc1

11,490
349,160
25,428

4.3

3.5-8.5
-74

De novo

22
37161
4904

3 Mg-ATP
1 Mg-ADP
1P,

3 H,0

0.005
0.838

93.7
0.02

0.13
26.71
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