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Supplementary Fig. 1. The ArnC enzyme linked to polymyxin resistance. Schematic representation of the ArnC enzym
e in the inner membrane of Gram-negative bacteria and the chemical reaction it catalyzes. The aminoarabinose sugar after
its association with UndP is ultimately used to decorate the phosphates of Lipid A, reducing the negative charge of the oute
r bacterial membrane, and leading to polymyxin resistance. Created in Biorender. Rosario, S. (2025) [https://BioRender.co
m/x4gz60c]
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Supplementary Fig. 2. Expression, purification and nanodisc reconstitution of S. enterica ArnC. a) SDS-PAGE gel
showing relative expression of ArnCs from Salmonella enterica (Sen), Klebsiella pneumoniae (Kpn) and Escherichia coli
(Eco), with either N-teminal or C-terminal expression tags. b) SDS-PAGE gel showing extraction of S enterica ArnC using
Cubipol polymer and glutaraldehyde (GA) treatment for the indicated times. Bands for a monomer, dimer and tetramer are
observed. ¢) Size-exclusion chromatography elution profiles of DDM-solubilized ArnC from S. enterica, and MSP1E3D1
nanodisc reconstituted samples (after bio-bead removal) using either POPC, POPG or E.coli polar lipid (E.coliPL) for
reconstitution. Profiles were obtained using a Superdex 200 Increase 5/150 GL column (Cytiva). d) SDS-PAGE gel of ArnC
from S. enterica large-scale purification, showing ArnC in DDM after affinity purification, and ArnC reconstituted into
MSP1E3D1/POPG nanodiscs (ND). e) Size-exclusion chromatography elution profiles of purified ArnC in detergent (black),
and incorporated into a nanodisc (red), on a Superdex 200 Increase 10/300 GL column (Cytiva).
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Supplementary Fig. 3. Cryo-EM analysis of apo ArnCse. collected on Talos Arctica. a) Data processing workflow used
to determine the structure of nanodisc-reconstituted ArnCse from a Talos Arctica dataset. b) Representative electron
micrograph of nanodisc-reconstituted ArnCse from Talos Arctica. Particles included in the final reconstruction are marked
with green circles. Insets on the right show individual single particles from the micrograph. Scale bar, 100nm. c)
Representative 2D class averages after reference-free 2D classification of the final particle stack in cryoSPARC. d) Fourier
shell correlation (FSC) curve for apo nanodisc-reconstituted ArnCse after the final local refinement in cryoSPARC. e) Euler
angle distribution plot of all ArnCs. particles used in the final reconstruction. Final map shown in orange. Each orientation
is represented by a cylinder, with each cylinder’s height and color (from blue to red) proportional to the number of particles
for that specific orientation. f) Local resolution map for the final ArnCse reconstruction. Local resolution was estimated using
an implementation of the blocres program in cryoSPARC. Coloring shown from deep blue (2.4 A) to red (3.6 A).
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Supplementary Fig. 4. Cryo-EM analysis of apo ArnCse collected on Titan Krios. a) Data processing workflow used to
determine the structure of nanodisc-reconstituted ArnCse from a Krios microscope dataset. b) Representative electron
micrograph of ArnCse from Titan Krios. Particles included in the final reconstruction are marked with green circles. Insets on
the right show individual single particles from the micrograph. Scale bar, 100nm. c¢) Representative 2D class averages after
reference-free 2D classification of the final particle stack in cryoSPARC. d) Fourier shell correlation (FSC) curve for
apo nanodisc-reconstituted ArnCse after the final local refinement in cryoSPARC. e) Euler angle distribution plot of all ArnCse
particles used in the final reconstruction. Final map shown in orange. f) Local resolution map for the final ArnCse
reconstruction. Coloring shown from deep blue (2.4 A) to red (3.6 A).



Supplementary Fig. 5. apo ArnC model comparison. a) Comparison between the final apo ArnCse atomic model (green)
and the Alphafold predicted atomic model of ArnC from E. coli (AF-P77757-F1-v4) used as a starting model for model
building. RMSD between 312 atom pairs is 9.54A. b) Comparison between the final apo ArnCse atomic model built based
on the Arctica dataset map (green) and the one build based on the Krios dataset map (light blue). RMSD between 1248
atom pairs is 0.67A.



Supplementary Fig. 6. Physicochemical properties of ArnC. a) ArnCs. rendered in surface representation colored by
electrostatic potential. b) ArnCse surface colored by residue conservation on a yellow/white (no conservation) to purple
(absolute conservation) scale. ¢) ArnCse surface colored by Wimley-White hydrophobicity, on a cyan (very hydrophilic) to
gold (very hydrophobic) scale. Two orthogonal views are presented with cavities shown either empty (left) or filled with a
green (cavity 1) or light blue (cavity 2) volume.
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Supplementary Fig. 7. Effect of particle count on reconstructed information for apo ArnC. a) Resolution vs. number
of particles for the dataset acquired with a 200 kV TEM (orange) and 300 kV TEM (purple). b) Transform of that data into a
B-factor plot showing the natural log of the number of particles (N) multiplied by the resolution (d) plotted as a function of
Y% d2; colors as panel A. The slope of the B-factor plot represents the resolution-dependent signal dampening and is
analogous to the crystallographic temperature factor. ¢, d) Spherically-masked gold-standard Fourier shell correlation
between even-odd half-maps reconstructed with halves of the data subsets from data acquired at 200 kV (C) and 300 kV
(D); colored by the total number of particles in the subset (i.e. both halves). e, f) Transform of that data into a “universal
plot” for 200 kV (E) and 300 kV (F) datasets by dividing the Fourier shell correlation from panels (C) and (D) by the particle
count and log-transforming. The “universal plots” illustrate the information content per particle.
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Supplementary Fig. 8. Comparison with the glycosyltransferase GtrB. a) Crystal structure of GtrB (PDB 5EKP) in
ribbon representation with per protomer coloring. b) A single GtrB protomer is comprised of a GT-A fold glycosyltransferase
domain (orange), two amphipathic juxtamembrane (JM) helices (gray), two transmembrane (TM) helices (blue) and a C-
terminal 3-hairpin (red). ¢) Comparison of ArnC (blue) and GtrB (pink), with a single protomer from each structure aligned
via the GT-A soluble domain or the transmembrane domain. d) Comparison of the signature metal-coordinating DXD motif
from GtrB (left) and apo ArnC (right). e) Superposition of the DXD motifs from GtrB and ArnC. Coloring as in (d).



Alignment

Soluble portion

Q104
D100

D102
A101

ArnC

Supplementary Fig. 9. Comparison with PfDPMS. a) Crystal structure of Pyrococcus fiuriosus DPMS (PDB 5MLZ) drawn
in ribbon representation with rainbow coloring from N-terminus (blue) to C-terminus (red). Two orthogonal views are shown.
b) DPMS is comprised of a GT-A fold GT domain (orange), two amphipathic juxtamembrane (JM) helices (gray), and four
transmembrane (TM) helices (blue). ¢) Comparison of ArnC (blue) and DPMS (gray), with a single protomer of ArnC aligned
with DPMS via the GT-A soluble domain. d) Comparison of the signature metal-coordinating DXD motif from DPMS (left)
and apo ArnC (right). e) Superposition of the DXD motifs from DPMS and ArnC. Coloring as in (d).
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Supplementary Fig. 10. Cryo-EM analysis of UDP-bound ArnCse collected on Talos Arctica. a) Data processing
workflow used to determine the structure of nanodisc-reconstituted UDP-bound ArnCse from the dataset collected on a
Talos Arctica microscope. b) Representative electron micrograph of UDP-bound ArnCse from Talos Arctica. Particles
included in the final reconstruction are marked with green circles. Insets on the right show individual single particles from
the micrograph. Scale bar, 80nm. c) Representative 2D class averages after reference-free 2D classification of the final
particle stack in cryoSPARC. d) Fourier shell correlation (FSC) curve for UDP-bound nanodisc-reconstituted ArnCse after
the final local refinement in cryoSPARC. e) Euler angle distribution plot of all UDP-bound ArnCse particles used in the final
reconstruction. Final map shown in green. f) Local resolution map for the final UDP-bound ArnCse reconstruction. Coloring
shown from deep blue (2.4 A) to red (23.6 A).
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Supplementary Fig. 11. Cryo-EM densities of ArnC reconstructions. Cryo-EM densities in surface representation are
superimposed on ArnC models for each of the three datasets as indicated: apo ArnC — Krios dataset (left), apo ArnC —
Arctica dataset (middle), and UDP-bound ArnC — Arctica dataset (right). Coloring of densities is in rainbow from N-terminus
(blue) to C-terminus (red). UDP (green) is shown as sticks.
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Supplementary Fig. 12. ArnC reconstructions without symmetry (C1). a) Reconstructions of the final particle stacks
from the apo (Arctica) and apo (Krios) datasets without imposing any symmetry. Top-down views are presented. b)
Reconstruction of the final particle stack of the UDP-bound dataset without imposing any symmetry. Three orthogonal views
are presented. Coloring for (a) and (b) is per subunit. ¢) Densities corresponding to the UDP nucleotide in each of the four
protomers of ArnC from the reconstruction shown in (b). Densities appear very similar even in the absence of imposed
fourfold symmetry.
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Supplementary Fig. 13. Substrate binding in ArnC. a) Comparison of nucleotide binding between the UDP-bound ArnC
structure, GtrB (PDB 5EKP) and DPMS (PDB 5MLZ). Side chains for residues likely contributing to substrate binding (within
5A of the nucleotide or the metal) are shown as sticks. Mn2* is shown as a purple sphere and Mg?* is shown as a green
sphere. The superposition indicates the overlapping coordination of the nucleotide in all three enzymes. b) Snapshot of the
final UndP binding pose within the ArnC GT-A domain from atomistic MD simulations (ArnC: gray, UndP: blue) overlayed
with the ArnC-UDP structure (ArnC: light orange, UDP: green). UndP and UDP are shown as sticks and phosphate groups
are colored orange. The Mn2* ion is shown in purple. Arginine residues coordinating the UndP in simulations are shown in
blue. Additional arginine residues facing the UDP site, and which may therefore be involved in coordination of incoming
nucleotides, are shown in mint. UndP and UDP can both be coordinated within the GT-A domain without coordination
clashes. The position of a flexible loop (residues 201-208) is indicated. c¢) Stabilization of the flexible loop by UndP. Mean
root mean square fluctuation (RMSF) of the loop indicated in a across 3 x 100 ns atomistic simulations of ArnC with UndP
bound to one GT-A domain (blue) compared to the three remaining apo GT-A domains (gray). Error bars represent standard
error of the mean (SEM).
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Supplementary Fig. 14. Atomistic simulations of substrate-bound ArnC. Time traces of (a) UndP—-UDPA, (b) UndP-
D100, (c) UndP-R128 and (d) UndP-R137 distances, as well as (e¢) UDPA and (f) UndP RMSDs. Each color represents a
different subunit of the tetramer. Traces are shown for each state and replicate.
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Supplementary Fig. 15. Hydrogen bonds between ArnC and its substrates. For each state, hydrogen bonds with
undecaprenyl phosphate (UndP) (top) and UDP-L-Ara4FN (UDPA) (bottom) are shown. In state 1, the conserved arginines
R128 and R137 coordinate the phosphate group of UndP, however, for state 3, only R128 contributes in the coordination
of the lipid. Although the initial configuration for UDP-L-Ara4FN (UDPA) is different for state 1 and 3, its interaction with
ArnC is similar for both states, due to the reorientation that the sugar group undergoes in state 1. Hydrogen bonds between
the Ara4FN group and the conserved arginine R137 stabilize the sugar group for both states.
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AmC_9BURK 175 SRRIIDTINVCGEVNTFIPALAYTFA------ QK===== PTEIEVAHEERFAGESKYSLYSLIRLN------------ FDLVTGFS 237
AmC_YERPE 167 RRHIVEAMLHCHERSTFIPILANTFA------ RR- -~~~ TTEITVHHAEREFGNSKYSLMRLINLM------------ YDLITCLT 229
GtrB_SYNY3 162 DRKVVNAIKQLPERTRFMKGLFAWVG- - -~~~ YR & QTFVLFDREPRFQEQTEWNYWKLWNFA- - = = = == == ==- LDGIFSFS 224
GtrB_BPSF2 160 SREVVENIKLLPERNLFMKGILSWVG- -~~~ - GQe==== TDVVEYVRAERVAGISKFNGWKLWNLA- = = == === ===-= LEGITSFS 222
GtrB_SHIFL 160 SREVVENIKLLPERNLFMKGILSWVG-~-~-~-~-~ AQ == wimw TDVVEYVRAERVAGISKFNGWKLWNLA- - - == === ===~ LEGITSFS 222
Gtr8_BACSU 164 DRKVCDEMKRLKEKNPFVRGLVSWVG----- - FK==as QTAVEYVRDERLAGETKYPLKKMLKLS - -=-=-=-=-===-==- MDGITTFS 226
GtrB8_BPP22 160 SRAVVENIKQMPERNLFMKGVLSWVG----- - QK= =ran TDVVKYARAERVA FNGWKLWNLA------=---=-=-- LEGITSFS 222
DPM1_PYRFU 163 RKEVVEGVELNP---IGFKILMEILIKGKY--SK----- VVEVPFTFGIRAR LKGKTIFEYLRHIYRLMKWEGEIDRIVKFS 238
DPM1_YEAST 165 QKKYLENCNPRDINSQGFKIALELLAKLPL--PRDPRVAIGEVPFTFGVRTE LSGKVIIQYL-=-==---cccommcncnnnn~ 228
DPM1_9ASCO 165 QKNELAKASEGTIDAKGFKIALDLLVKLPFDDAL- -~~~ IGEQPFSFGVRTE LSSKVMILYL--cceccccccncccnncas 225
DPM1_PYRHR 163 KRSVVEGVKLNP- - - IGFKILMEILIKGKY--SR-~-~-~~ VTEVPFTFSTRKF LKGKTMVNYLRHVYRLMKWEGEVDRILKFS 238
DPM1_SEURY 163 RRDVVEGAELNP---IGFKILMEILIKGRY--KE----- VKEVPFTFGLRHA LGTKTMVNYLKHVYRLMRWEGELDRLIKFT 238

R205

Supplementary Fig. 16. Catalytic residues in the ArnC, GtrB and DPMS families. a) Potential catalytic residues for
DPMS (PDB 5MMO) (top left), and GtrB (PDP 5EKP) (top right), and their equivalent residues (based on position and
conservation) in ArnC in the UDP-bound state (bottom left). A superposition of all three is shown in bottom right. Mn?* shown
as purple sphere, and Mg?* shown as green sphere. The nucleotides (GDP-Man and UDP) are color matched to each
structure with the phosphates shown in orange. b) Sequence alignment between B4 and JM2 of the GT-A domain from
representative species of the ArnC, GtrB and DPMS families. Highly conserved residues are highlighted in blue and partially
conserved residues are shown in lighter blue. PDPMS S141 and its corresponding residues in ArnC (Ser) and GtrB (Ala)
families are highlighted by a green box. GtrB D157 and its corresponding residues in ArnC (Met) and DPMS (Gly) families
are highlighted by a red box. The DXD motif and ArnC residues R128, R137 and R205 are marked on the alignment.



Supplementary Fig. 17. Coordination of the acceptor phosphate and catalysis in DPMS and ArnC. a) Superposition
of the donor-bound PMPMS structure containing GDP-mannose (GDP-Man) (PDB 5MMO0) and the product-bound PIDPMS
structure containing dolichol phosphate-mannose (Dol-Man) (PDB 5MM1). The mannose ring has been removed from the
product-bound structure to showcase the position of the acceptor phosphate, which is highlighted with a red circle as the
“Product position”. The distance between the nearest O atom of the acceptor phosphate and the C1 of the mannose ring in
the donor-bound structure is 5.1A. The Mn2* of the donor-bound structure is shown as a purple sphere. b) Detail of the GT-
A domain of ArnC from atomistic simulations corresponding to “State 17, showing the acceptor phosphate in “Position 1”
coordinated by R128, R131, and R137. In this position, the C1 atom of the donor L-Ara4FN sugar (UDPA) is 7.7A away
from the nearest O atom of the acceptor phosphate and is occluded by the rest of the sugar. c¢) Detail of the GT-A domain
of ArnC from atomistic simulations corresponding to “State 3”, showing the acceptor phosphate deeper into the GT-A domain
in “Position 2”, coordinated mainly by R128, Q104, D102. In this position, D100 is located 4.9A away from the acceptor
phosphate. d) Superposition of ArnC from (C) and (D). The superposition shows the two positions for coordination of UndP
and highlights the distances between the nearest O atom of the acceptor phosphate in position 2 with the C1 atom of the
L-Ara4FN sugar (3.6A in “State 17, and 6.1A in “State 3). The Mg2* ion in panels (b)-(c) is shown as a green sphere.



Supplementary Table 1. Cryo-EM data collection, refinement,

(Arctica) and ArnC:Mn:UDP complex structures.

and validation statistics for apo ArnC (Krios), apo ArnC

Dataset Arnq apo ArnC apo ArnC:Mr_1:UDP
(Krios) (Arctica) (Arctica)
PDB ID 9B77 8VXH 9ASC
EMDB ID EMD-44302 EMD-43617 EMD-43812
EMPIAR ID EMPIAR-12002 EMPIAR-11924 EMPIAR-11987
Data collection and Processing
Microscope Titan Krios Talos Arctica Talos Arctica
Camera Gatan K3 Gatan K2 Summit Gatan K2 Summit
Energy Filter Gatan(ggeQVu)antum Gatan(ggeQVl;antum Gatan(lgg)ec\)/l;antum
Magnification (nominal) 130,000 130,000 165,000
Voltage (kV) 300 200 200
Exposure time (s) 1.2 7 5.3
n frames 40 35 53
Dose rate (e-/pixel/s) 19.969 5.420 5.034
Electron exposure (e-/A?) 57.42 35.21 39.88
Defocus range (um) -0.8to -2.0 -0.5t0-2.5 -0.5t0-2.5
Nominal pixel size (A) 0.646 1.038 0.818
Calibrated pixel size (A) 0.67 1.05 0.82
Pixel size error (%) 3.72 1.16 0.24
Box size (pixels) 480 288 288
Symmetry imposed C4 C4 C4
Micrographs collected (#) 23,259 5,552 7,925
Median p(egrb’zzgige‘jt’(‘j{)’ 0.07 (0.05-0.44) 0.19 (0.11-0.64) .
Initial particle images (#) 4,186,210 1,002,867 2,382,682
Final micrographs (#) 16,451 3,318 5,556
Final particle images (#) 490,807 184,679 216,104
Map resolution (A) 2.74 2.79 2.96
FSC threshold 0.143 0.143 0.143
Local map resolution 2.33-6.98 2.34-7.16 2.53-6.97
range (A)
Local map F-SC 0.5 0.5 0.5
3DFSC Sphericity 0.982 0.971 0.967
Refinement
Initial model used 8VXH AF-P77757-F1 AF-P77757-F1
(PDB) (AlphaFold) (AlphaFold)
Map sharpening B fa?ﬁ)’ -89.4 937 126.2
Residue range (aa) 2-206, 212-319 3-206, 212-319 2-319
Model composition
Chains 5 4 8
Non-hydrogen atoms 9,902 9,712 10,068
Protein residues 1,252 1,248 1,272
Nucleotide 0 0 4




Water
Ligands

Length (A) (# > 4s)
Angles (°) (# > 4s)

Outliers (%)
Allowed (%)
Favored (%)

MolProbity score
Clashscore

Rotamer outliers (%)
CB outliers (%)
CaBLAM outliers (%)
EM-Ringer score
Q-Score

Protein
(min/max/mean)
Nucleotide
(min/max/mean)
Ligand
(min/max/mean)
Water
(min/max/mean)

d FSC (half maps;
0.143)
d 99 (full/half1/half2)

d model

d FSC model
(0/0.143/0.5)

Map min/max/mean

Recommended contour
level

CC (mask)

CC (box)

CC (peaks)

CC (volume)

Mean CC for ligands

130

0.003 (0)
0.461 (0)

0.00
0.32
99.68

0.81
1.06

0.66
5.39
0.75

1.04/101.97/35.74

11.56/54.00/20.94

Masked Unmasked
2.7 2.8
3.0/1.4/1.4 3.0/1.4/1.4
3.0 3.0
2.5/2.6/2.8 2.5/2.7/2.9

-0.56/0.73/0.01
0.072

0.86
0.68
0.69
0.81
0.61

Bonds (RMSD)
0.002 (0)
0.462 (0)

Ramachandran plot
0.00
1.30
98.70

Validation
0.80
1.02
0
0
0.66
2.76
0.72

B-factors (A?)
5.10/117.41/48.42

Resolution Estimates (A)

Masked
2.8 2.9

3.1/2.4/2.4 3.0/2.2/2.2
3.0 3.0

2.4/2.6/2.9 2.4/2.7/3.0

Unmasked

Maps
-1.40/1.89/0.03

0.203

Model vs. Data
0.81
0.65
0.63
0.77

MN: 4

0.003 (0)
0.483 (0)

0.00
2.06
97.94

0.91
1.53

0.96
2.03
0.64

3.19/83.10/54.87
45.22/64.19/54.52

83.72/83.72/83.72

Masked Unmasked
3.0 3.1
3.2/1.8/1.8 3.21.71.7
3.2 3.2
2.5/2.7/3.1 2.7/2.9/3.2

-0.84/1.35/0.02
0.103

0.79
0.61
0.59
0.75
0.78



Supplementary Table 2.

Linear DNA fragments and primers used for arnC gene cloning.

Name Sequence
Sen_ArnC_opt_N CACGAAAACCTGTATTTTCAATCCTACGTAGGCGGTGGATCTGGCGGTGGATCCATGTTTGAT
(1,068bp) GCGGCGCCGATTAAAAAAGTGAGCGTGGTGATTCCGGTGTATAACGAACAAGAAAGCCTGCC

GGAACTGATTCGCCGCACCACCACCGCGTGCGAAAGCCTGGGCAAAGCGTGGGAAATTCTG
CTGATTGATGATGGCAGCAGCGATAGCAGCGCGGAACTGATGGTGAAAGCGAGCCAAGAAGC
GGATAGCCATATTATTAGCATTCTGCTGAACCGCAACTATGGTCAGCATGCGGCTATTATGGC
GGGCTTTAGCCATGTGAGCGGCGATCTGATTATTACCCTGGATGCGGATCTGCAGAACCCGC
CGGAAGAAATTCCGCGCCTGGTGGCGAAAGCGGATGAAGGCTTTGATGTGGTGGGCACCGT
GCGTCAGAACCGCCAAGATAGCCTGTTTCGCAAAAGCGCGAGCAAAATTATTAACCTGCTGAT
TCAGCGCACCACCGGCAAAGCGATGGGCGACTATGGCTGCATGCTGCGCGCGTATCGCCGC
CCGATTATTGATACCATGCTGCGCTGCCATGAACGCAGCACCTTTATTCCGATTCTGGCGAAC
ATTTTTGCGCGCCGCGCGACCGAAATTCCGGTGCATCATGCGGAACGCGAATTTGGCGATAG
CAAATATAGCTTTATGCGCCTGATTAACCTGATGTATGATCTGGTGACCTGCCTGACCACCACC
CCGCTGCGCCTGCTGAGCCTGCTGGGCAGCGTGATTGCGATTGGCGGCTTTAGCCTGAGCG
TGCTGCTGATTGTGCTGCGCCTGGCGCTGGGCCCGCAGTGGGCGGCGGAAGGCGTGTTTAT
GCTGTTTGCGGTGCTGTTTACCTTTATTGGCGCGCAGTTTATTGGCATGGGCCTGCTGGGCGA
ATATATTGGCCGCATTTATAACGATGTGCGCGCGCGCCCGCGCTATTTTGTGCAGCAAGTGAT
TTATCCGGAAAGCACCCCGTTTACCGAAGAAAGCCATCAGTAAGTATAATATTGAGGGAACTC
GAGCACCACC

Sen_ArnC_opt_C
(1,065bp)

CCCCTCTAGACCTTAAGAAGGAGATATACTATGTTTGATGCGGCGCCGATTAAAAAAGTGAGC
GTGGTGATTCCGGTGTATAACGAACAAGAAAGCCTGCCGGAACTGATTCGCCGCACCACCAC
CGCGTGCGAAAGCCTGGGCAAAGCGTGGGAAATTCTGCTGATTGATGATGGCAGCAGCGATA
GCAGCGCGGAACTGATGGTGAAAGCGAGCCAAGAAGCGGATAGCCATATTATTAGCATTCTG
CTGAACCGCAACTATGGTCAGCATGCGGCTATTATGGCGGGCTTTAGCCATGTGAGCGGCGA
TCTGATTATTACCCTGGATGCGGATCTGCAGAACCCGCCGGAAGAAATTCCGCGCCTGGTGG
CGAAAGCGGATGAAGGCTTTGATGTGGTGGGCACCGTGCGTCAGAACCGCCAAGATAGCCTG
TTTCGCAAAAGCGCGAGCAAAATTATTAACCTGCTGATTCAGCGCACCACCGGCAAAGCGATG
GGCGACTATGGCTGCATGCTGCGCGCGTATCGCCGCCCGATTATTGATACCATGCTGCGCTG
CCATGAACGCAGCACCTTTATTCCGATTCTGGCGAACATTTTTGCGCGCCGCGCGACCGAAAT
TCCGGTGCATCATGCGGAACGCGAATTTGGCGATAGCAAATATAGCTTTATGCGCCTGATTAA
CCTGATGTATGATCTGGTGACCTGCCTGACCACCACCCCGCTGCGCCTGCTGAGCCTGCTGG
GCAGCGTGATTGCGATTGGCGGCTTTAGCCTGAGCGTGCTGCTGATTGTGCTGCGCCTGGCG
CTGGGCCCGCAGTGGGCGGCGGAAGGCGTGTTTATGCTGTTTGCGGTGCTGTTTACCTTTAT
TGGCGCGCAGTTTATTGGCATGGGCCTGCTGGGCGAATATATTGGCCGCATTTATAACGATGT
GCGCGCGCGCCCGCGCTATTTTGTGCAGCAAGTGATTTATCCGGAAAGCACCCCGTTTACCG
AAGAAAGCCATCAGGGCGGTGGATCTGGCGGTGGATCCGCCGAAAACCTCTATTTTCAGGGA
CATCAT

Kpn_ArnC_opt_N
(1,068bp)

CACGAAAACCTGTATTTTCAATCCTACGTAGGCGGTGGATCTGGCGGTGGATCCATGCTGACC
TATCCGCCGGTGAAAAAAGTGAGCGTGGTGATTCCGGTGTATAACGAACAAGATAGCCTGCC
GGAACTGCTGCGCCGCACCGATGTGGCGTGCGCGACCCTGGGCCGTCAGTATGAAATTCTG
CTGATTGATGATGGCAGCAGCGATGATAGCGCGCGCATGCTGACCGAAGCGGCGGAAGCGG
AAGGCAGCCATGTGGTGGCGGTGCTGCTGAACCGCAACTATGGTCAGCATAGCGCGATTATG
GCGGGCTTTAGCCATGTGACCGGCGATCTGATTATTACCCTGGATGCGGATCTGCAGAACCC
GCCGGAAGAAATTCCGCGCCTGGTGGCGAAAGCGGATGAAGGCTATGATGTGGTGGGCACC
GTGCGTCAGAACCGCCAAGATAGCATTTTTCGCAAGACAGCGTCGAAGATGATAAACCGCCT
GATTCAGCGCACCACCGGCAAAGCGATGGGCGATTATGGCTGCATGCTGCGCGCGTATCGC
CGCCATATTATTGATGCGATGCTGAACTGCCATGAACGCAGCACCTTTATTCCGATTCTGGCG
AACACCTTTGCGCGCCGCGCGGTGGAAATTCCGGTGATGCATGCGGAACGCGAATTTGGCGA
TAGCAAATATAGCTTTATGCGCCTGATTAACCTGATGTATGATCTGGTGACCTGCCTGACCACC
ACCCCGCTGCGCCTGCTGAGCATTTTTGGCAGCGTGATTGCGCTGCTGGGCTTTGCGTTTGG
CCTGCTGCTGGTGGTGCTGCGCCTGGCGTTTGGCCCGCAGTGGGCGGCGGAAGGCGTGTTT
ATGCTGTTTGCGGTGCTGTTTATGTTTATTGGCGCGCAGTTTGTGGGCATGGGCCTGCTGGGC
GAATATATTGGCCGCATTTATAACGATGTGCGCGCGCGCCCGCGCTATTTTATTCAGCGCGTG
GTGCGTCAGCCGGAAACCGCGTCGAAGGAGGAGGATCGCAGCTAAGTATAATATTGAGGGAA
CTCGAGCACCACC

Kpn_ArnC_opt_C
(1,065bp)

CCCCTCTAGACCTTAAGAAGGAGATATACTATGCTGACCTATCCGCCGGTGAAAAAAGTGAGC
GTGGTGATTCCGGTGTATAACGAACAAGATAGCCTGCCGGAACTGCTGCGCCGCACCGATGT

GGCGTGCGCGACCCTGGGCCGTCAGTATGAAATTCTGCTGATTGATGATGGCAGCAGCGATG
ATAGCGCGCGCATGCTGACCGAAGCGGCGGAAGCGGAAGGCAGCCATGTGGTGGCGGTGCT




GCTGAACCGCAACTATGGTCAGCATAGCGCGATTATGGCGGGCTTTAGCCATGTGACCGGCG
ATCTGATTATTACCCTGGATGCGGATCTGCAGAACCCGCCGGAAGAAATTCCGCGCCTGGTG
GCGAAAGCGGATGAAGGCTATGATGTGGTGGGCACCGTGCGTCAGAACCGCCAAGATAGCAT
TTTTCGCAAGACAGCGTCGAAGATGATAAACCGCCTGATTCAGCGCACCACCGGCAAAGCGA
TGGGCGATTATGGCTGCATGCTGCGCGCGTATCGCCGCCATATTATTGATGCGATGCTGAACT
GCCATGAACGCAGCACCTTTATTCCGATTCTGGCGAACACCTTTGCGCGCCGCGCGGTGGAA
ATTCCGGTGATGCATGCGGAACGCGAATTTGGCGATAGCAAATATAGCTTTATGCGCCTGATT
AACCTGATGTATGATCTGGTGACCTGCCTGACCACCACCCCGCTGCGCCTGCTGAGCATTTTT
GGCAGCGTGATTGCGCTGCTGGGCTTTGCGTTTGGCCTGCTGCTGGTGGTGCTGCGCCTGG
CGTTTGGCCCGCAGTGGGCGGCGGAAGGCGTGTTTATGCTGTTTGCGGTGCTGTTTATGTTT
ATTGGCGCGCAGTTTGTGGGCATGGGCCTGCTGGGCGAATATATTGGCCGCATTTATAACGAT
GTGCGCGCGCGCCCGCGCTATTTTATTCAGCGCGTGGTGCGTCAGCCGGAAACCGCGTCGA
AGGAGGAGGATCGCAGCGGCGGTGGATCTGGCGGTGGATCCGCCGAAAACCTCTATTTTCA
GGGACATCAT

Eco_ArmnC_opt_ N
(1,053bp)

CACGAAAACCTGTATTTTCAATCCTACGTAGGCGGTGGATCTGGCGGTGGATCCATGTTTGAA
ATTCATCCGGTGAAAAAAGTGAGCGTGGTGATTCCGGTGTATAACGAACAAGAAAGCCTGCCG
GAACTGATTCGCCGCACCACCACCGCGTGCGAAAGCCTGGGCAAAGAATATGAAATTCTGCT
GATTGATGATGGCAGCAGCGATAACAGCGCGCATATGCTGGTGGAAGCGAGCCAAGCGGAAA
ACAGCCATATTGTGAGCATTCTGCTGAACCGCAACTATGGTCAGCATAGCGCGATTATGGCGG
GCTTTAGCCATGTGACCGGCGATCTGATTATTACCCTGGATGCGGATCTGCAGAACCCGCCG
GAAGAAATTCCGCGCCTGGTGGCGAAAGCGGATGAAGGCTATGATGTGGTGGGCACCGTGC
GTCAGAACCGCCAAGATAGCTGGTTTCGCAAAACCGCGAGCAAAATGATTAACCGCCTGATTC
AGCGCACCACCGGCAAAGCGATGGGCGATTATGGCTGCATGCTGCGCGCGTATCGCCGCCA
TATTGTGGATGCGATGCTGCATTGCCATGAACGCAGCACCTTTATTCCGATTCTGGCGAACAT
TTTTGCGCGCCGCGCGATTGAAATTCCGGTGCATCATGCGGAACGCGAATTTGGCGAAAGCA
AATATAGCTTTATGCGCCTGATTAACCTGATGTATGATCTGGTGACCTGCCTGACCACCACCC
CGCTGCGCATGCTGAGCCTGCTGGGCAGCATTATTGCGATTGGCGGCTTTAGCATTGCGGTG
CTGCTGGTGATTCTGCGCCTGACCTTTGGCCCGCAGTGGGCGGCGGAAGGCGTGTTTATGCT
GTTTGCGGTGCTGTTTACCTTTATTGGCGCGCAGTTTATTGGCATGGGCCTGCTGGGCGAATA
TATTGGCCGCATTTATACCGATGTGCGCGCGCGCCCGCGCTATTTTGTGCAGCAAGTGATTCG
CCCGAGCAGCAAAGAAAACGAATAAGTATAATATTGAGGGAACTCGAGCACCACC

Eco_ArmC_opt_ C
(1,050bp)

CCCCTCTAGACCTTAAGAAGGAGATATACTATGTTTGAAATTCATCCGGTGAAAAAAGTGAGC
GTGGTGATTCCGGTGTATAACGAACAAGAAAGCCTGCCGGAACTGATTCGCCGCACCACCAC
CGCGTGCGAAAGCCTGGGCAAAGAATATGAAATTCTGCTGATTGATGATGGCAGCAGCGATA
ACAGCGCGCATATGCTGGTGGAAGCGAGCCAAGCGGAAAACAGCCATATTGTGAGCATTCTG
CTGAACCGCAACTATGGTCAGCATAGCGCGATTATGGCGGGCTTTAGCCATGTGACCGGCGA
TCTGATTATTACCCTGGATGCGGATCTGCAGAACCCGCCGGAAGAAATTCCGCGCCTGGTGG
CGAAAGCGGATGAAGGCTATGATGTGGTGGGCACCGTGCGTCAGAACCGCCAAGATAGCTG
GTTTCGCAAAACCGCGAGCAAAATGATTAACCGCCTGATTCAGCGCACCACCGGCAAAGCGA
TGGGCGATTATGGCTGCATGCTGCGCGCGTATCGCCGCCATATTGTGGATGCGATGCTGCAT
TGCCATGAACGCAGCACCTTTATTCCGATTCTGGCGAACATTTTTGCGCGCCGCGCGATTGAA
ATTCCGGTGCATCATGCGGAACGCGAATTTGGCGAAAGCAAATATAGCTTTATGCGCCTGATT
AACCTGATGTATGATCTGGTGACCTGCCTGACCACCACCCCGCTGCGCATGCTGAGCCTGCT
GGGCAGCATTATTGCGATTGGCGGCTTTAGCATTGCGGTGCTGCTGGTGATTCTGCGCCTGA
CCTTTGGCCCGCAGTGGGCGGCGGAAGGCGTGTTTATGCTGTTTGCGGTGCTGTTTACCTTT
ATTGGCGCGCAGTTTATTGGCATGGGCCTGCTGGGCGAATATATTGGCCGCATTTATACCGAT
GTGCGCGCGCGCCCGCGCTATTTTGTGCAGCAAGTGATTCGCCCGAGCAGCAAAGAAAACGA
AGGCGGTGGATCTGGCGGTGGATCCGCCGAAAACCTCTATTTTCAGGGACATCAT

pNYCOMPS-N_3LIC_F
(29bp)

GTATAATATTGAGGGAACTCGAGCACCAC

pNYCOMPS-

N_5LIC_R (33bp) TACGTAGGATTGAAAATACAGGTTTTCGTGATG
pNYCOMPS-

Cterm_3LIC_F (28bp) GCCGAAAACCTCTATTTTCAGGGACATC
pNYCOMPS-

Cterm _5LIC R (31bp)

AGTATATCTCCTTCTTAAGGTCTAGAGGGGA




Supplementary Table 3. MD simulation summary

System Sim. Ligands # Water  # POPE #POPG #CARD #Na* #CI
ArnC Tége - 7338 253 72 35 152 10
ArnC + 18 UndP CG UndP 7355 230 65 32 161 -
ArnC + 32 UndP AT UndP 29420 230 65 32 161 -
State1 AT UndP/UDPA/Mg?* 72094 626 152 - 279 117
State2 AT UndP/UDPA/ Mg?* 72094 626 152 - 279 117
State3 AT UndP/UDPA/ Mg?* 72094 626 152 - 279 117




