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Table S1.

Supplementary Table 1. MIC values of imipenem (IPM) and ceftazidime (CAZ) for E.
coli carrying the empty vector (EV) or expressing blanpm-1, blanpm-1 c2sa (NDM-1
C26A), blanpm-1 raserrsze (NDM-1 2RE), blawe-1, blawwp-1 ks7e/ksoeikiasexiaze (IMP-1
4KE) at 20 uM of IPTG. Data correspond to mean values from three independent

experiments.

MIC values (ug mlI™) of imipenem (IPM) and ceftazidime (CAZ) for
E. coli expressing MBLs at 20 uM of IPTG

IPM CAZ
EV <0.06 0.03
NDM-1 2 1024

NDM-1 C26A 2 1024-2048
NDM-1 2RE 2 1024
IMP-1 1 258
IMP-1 4KE 1 126
VIM-2 1-2* 16*

*at 10 uM of IPTG



OMVs
T X
© © "
N & 2 1
NN =
S 0.8
S Sw 9
< <& =0.6
®
o
:O.4
< MBL- %
ST 20.2
OmpF/C ¥ E 0
MBL-STa " s 25 i s
N N
s— g MBL- SO
ST < 5
33y
wcC z =25

Figure S1. The two Arg residues also play a role in the level of incorporation of the
soluble variant NDM-1 C26A into vesicles. (A) SDS-PAGE of the OMVs purified
from E. coli expressing blanpm-1 c26a OF blanpm-1 c26a 2re -(B) Immunoblotting detection
of NDM-1 C26A and NDM-1 C26A 2RE (fused to a C-terminal Strep-tag sequence, -
ST) in OMVs and in whole cells (WC) from E. coli strains expressing each MBL. (C)
Protein levels of NDM-1 C26A and NDM-1 C26A 2RE into OMVSs. The plotted values
were calculated as described in the materials and methods section. Data correspond to
two independent experiments and are shown as the mean value. Error bars represent the

standard deviation (SD).



Fig. S2
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Figure S2. MBLs membrane association. (A) Binding events observed for WT IMP-
1, NDM-1, mutated IMP-1 (IMP-1 4KE) and VIM-2 in the different CG MD replicas.
(B) Distribution of CG MD trajectory frames collected every 750 ps for all available

replicas with respect to protein-membrane distance.



Fig. S3
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IMP-1 WFVERGYK | },(GS ISSHFHSDSTGG IEWLNSRS IPTYASEL TNEL LKKDGKVQATNS FSGVNYWL VKNK | EVFYPGPGHTP
IMP-2 WFVERGYK IKGT | SSHFHSDSTGG | EWLNSQS IPTYASEL TNEL LKKDGK VQAKNS FSGVS YWL VKNK | EVFYPGPGHTQ
IMP-3 WFVERGYK |KGS | SSHFHSDSTGG | GWLNSRS IPTYASEL TNEL LKKDGKVQATNS FSGVYNYWL VKNK | EVFYPGPGHTP
IMP-4 WFVERGYK |IKGS ISSHFHSDSTGG IEWLNSQS IPTYASEL TNEL LKKDGKVQAKNS FGGYNYWL VKNK | EVFYPGPGHTP
IMP-5 WFVERGYK |IKGS ISSHFHSDSTGG IEWLNSQS IPTYASEL TNEL LKKDGKVQAKNS FSGASYWL VKKK |EVFYPGPGHTP
IMP-6 WFVERGYK |KGS | SSHFHSDSTGG | EWLNSRS IPTYASEL TNEL LKKDGKVQATNS FSGVNYWL VKNK | EVFYPGPGHTP
IMP-7 WFVERGYK IKGS | SSHFHSDSTGG IEWLNSQS IPTYASEL TNEL LKKDGKVQAKNS FSGASYWL VKKK |E | FYPGPGHTP
IMP-8 WFVERGYK IKGT ISSHFHSDSTGG IEWLNSQS IPTYASEL TNEL LKKDGKVQAKNS FSGVS YWL VKNK | EVFYPGPGHTQ
IMP-9 WFVERGYR IKGS ISSHFHSDSTGG |EWLNSQS IPTYASEL TNEL LKKDGKVQAKYS FSGVSYWL VKKK | EVFYPGPGHAP
IMP-10 WFVERGYK |IKGS | SSHFHSDSTGG |EWLNSRS IPTYASEL TNEL LKKDGKVQATNS FSGVNYWL VKNK | EVF YPGPGHTP
IMP-11 WFVERGYK IKGS | SSHFHSDSTGG |EWLNSQS IPTYASVL TNEL LKKDGKVQAKNS FSGVS YWL VKNK | EVF YPGPGHTQ
IMP-12 WFVGRGFT IKGSVSSHFHSDSTGG IEWLNSQS IPTYASEL TNELLKKNGKYVQATNS FSGVSYWLVKNK |E | FYPGPGHTQ
IMP-13 WFVERGYE |IKGT ISSHFHSDSTGG IEWLNSQS IPTYASEL TNELLKKSGKVQAKYS FSEVSYWLVKNK IEVFYPGPGHTQ
IMP-14 WFVERGYK |KGS | STHFHGDS TAG | EWLNSQS IPTYASEL TNEL LKKDNKVQAKHS FNGVS YSL IKNK | EVFYPGPGHTQ
IMP-15 WFVERGYK |IKGS ISSHFHSDSTGG IEWLNSQS IPTYASEL TNEL LKKDGKVQAKNS FSGGS YWL VNNK | EVFYPGPGHTP
IMP-16 WFVERGYK |IKGS | SSHFHSDSSGG IEWLNSQS IPTYASEL TNEL LKKNGKVQAKNS FSGVSYWLLKNK |E | FYPGPGHTQ
IMP-17 WFVERGYE IKGT ISSHFHSDSTGG IEWLNSQS IPTYASEL TNELLKKSGKVQAKYS FSGVSYWLVKNK |EVFYPGPGHTQ
IMP-18 WF |EHGYR IKGS | STHFHGDSTAG |EWLNSQS I STYASEL TNEL LKKDNKVQATNS FSGVSYSL IKNK | EVFYPGPGHTQ
IMP-19 WFVERGYK IKGT ISSHFHSDSTGG IEWLNSQS |PTYASEL TNEL LKKDGKVQAKNS FSGVS YWL VKNK | EVFYPGPGHTQ
IMP-20 WFVERGYK IKGT ISSHFHSDSTGG IEWLNSQS IPTYASEL TNELLKKDGKVQAKNS FSGVS YWL VKNK |EVFYPGPGHTQ
IMP-21 WFVERGYK |IKGS | SSHFHSDSTGG IEWLNSQS |IPTYASVL TNEL LKKDGKVQAKNS FSGVS YWL VKNK |EVFYPGPGHTQ
IMP-22 WFVERGYK |KGS | SSHFHSDSTGG | EWLNSQS |PTYASEL TNDL LKQNGKVQAKNS FSGVS YWL VKNK | EVFYPGPGHTQ
IMP-23 WFVERGYK IKGT ISSHFHSDSTGG IEWLNSQS |PTYASEL TNEL LKKDGKVQAKNS FSGVS YWL VKNK | EVFYPGPGHTQ
IMP-24 WFVERGYK IKGT ISSHFHSDSTGG IEWLNSQS |IPTYASEL TNEL LKKDGKVQAKNS FSGVS YWL VKNK |EVFYPGPGHTQ
IMP-25 WFVERGYK IKGS ISSHFHSDSTGG IEWLNSRS IPTYASEL TNEL LKKDGKVQATNS FSGYNYWL VKNK |EVFYPGPGHTP
IMP-26 WFVERGYK |IKGS ISSHFHSDSTGG IEWLNSQS |PTYASEL TNEL LKKDGKVQAKNS FGGYNYWL VKNK | EVFYPGPGHTP
IMP-27 WFVERGYK IKGTVSSHFHSDSTGG IEWLNSQS |PTYASEL TNEL LKKDGKVQAKNS FDGVS YWL AKDK | EVFYPGPGHTQ
IMP-28 WFVGRGYK |IKGS | SSHFHSDSTGG |EWLNSQS IPTYASEL TNEL LKKDGK VQAKNS FGGVS YWL VKNK | EVF YPGPGHTP
IMP-29 WFVERGYK |KGS | SSHFHSDSTGG | EWLNSQS IPTYASEL TNEL LKKGGK VQAKNS FSGVS YWL VKKK | EVFYPGPGHTP
IMP-30 WFVERGYK |IKGS ISSHFHSDSTGG IEWLNSRS IPTYASEL TNEL LKKDGKVQATNS FSGYNYWL VKNK | EVFYPGPGHTP
IMP-31 WF VGRGYK | KGS | SSHFHSDSAGG | EWLNSQS | PTYASKL TNE L LKKNGNAQAENS FSGVS YWL VKHK | EVFYPGPGHTQ
IMP-32 WFVERGYK |KGS ISTHFHGDSTAG | EWLNSQS IPTYASEL TNEL LKKDNKVQAKHSFYGVSYSL IKNK |EVFYPGPGHTQ
IMP-33 WFVERGYK IKGT ISSHFHSDSTGG IEWLNSQS IPTYASEL TNEL LKKSCKVQAKYS FSEVSYWLVKNK | EVFYPGPGHTQ
IMP-34 WFVERGYK |IKGS | SSHFHSDSTGG IGANLNSRS IPTYASEL TNEL LKKDGKVQATNS FSGYNYWL VKNK | EVFYPGPGHTP
IMP-35 WFVGRGYK |KGS | SSHFHSDSAGG |EWLNSQS IPTYASKL TNEL LKKNGNAQAENS FSGVS YWL VKHK | EVFYPGPGHTQ
IMP-37 WFVERGYE IKGT ISSHFHSDSTGG IEWLNSQS IPTYASEL TNEL LKKSGKVQAKYSFSE VS YWLVKNK | EVFYPGPGHTQ
IMP-38 WFVERGYK |IKGS ISSHFHSDSTGG IEWLNSQS IPTYASEL TNEL LKKDGKVQAKNS FGGVYNYWL VKNK | EVFYPGPGHTP
IMP-39 WFVERGYK IKGT ISSHFHSDSTGG | EWLNSQS IPTYASEL TNEL LKKDGK VQAKHS FSGVS YWL VKNK | EVFYPGPGHTQ
IMP-40 WFVERGYK | KGS | SSHFHSDS TGG | EWLNSRS IPTYASEL TNEL LKKDGKVQATNS FSGVNYWL VKNK | EVFYPGPGHTP
IMP-41 WFVERGYK |IKGS ISSHFHSDSTGG IEWLNSQS IPTYASVL TNEL LKKDGKVQAKNS FSGVS YWL VKNK | EVFYPGPGHTQ
IMP-42 WFVERGYK |IKGS ISSHFHSDSTGG IEWLNSRS IPTYASEL TNEL LKKDGKVQATNS FSGVNYWL VKNK | EVFYPGPGHTP
IMP-43 WFVERGYK |KGS | SSHFHSDSTGG |EWLNSQS IPTYASEL TNEL LKKDGKVQAKNS FSGAS YWL VKKK | E | FYPGPGHTP
IMP-44 WFVERGYK |IKGS ISSHFHSDSTGG IEWLNSQS IPTYASVL TNEL LKKDGKVQAKNS FSGVS YWL VKNK | EVFYPGPGHTQ
IMP-45 WFVERGYR IKGS ISSHFHSDSTGG IEWLNSQS IPTYASEL TNEL LKKDGKVQAKYS FSGVS YWL VKKK | EVFYPGPGHAP
IMP-46 WLVERGYK IKGS ISTHFHDDSSAGIEWLNSQS IPTYASRLTNELRKKGGKPQATNS FDGVSYSL IKNK IEVFYPGPGHTQ
IMP-48 WFVERGYK |KGS | STHFHGDS TAG | EWLNSQS IPTYASEL TNELLKKDNKVQAKHS FNGVSYSL IKNK |EVFYPGPGHTQ
IMP-49 WF |[EHGYR IKGS ISTHFHGDSTAG IEWLNSQS ISTYASEL TNEL LKKDNKVQATNSFSGVSYSL IKNK IEVFYPGPGHTQ
IMP-51 WFVERGYK |IKGS ISSHFHSDSTGG IEWLNSQS IPTYASEL TNEL LKKDGKVQAKNS FSGASYWL VKKK |E | FYPGPGHTP
IMP-52 WFVERGYK |IKGS |SSHFHSDSTGG IEWLNSRS IPTYASEL TNEL LKKDGKVQATNS FSGVNYWL VKNK | EVFYPGPGHTP
IMP-53 WFVERGYR |IKGS | SSHFHSDSTGG |EWLNSQS IPTYASEL TNEL LKKDGKVQAK YS FSGVS YWL VKKK | EVF YPGSCGHAP
IMP-54 WFVERGYK IKGS | STHFHGDSTAG |EWLNSQS IPTYASEL TNEL LKKDNKVQAKHS FNGVSYSL IKNK |EVFYPGPGHTQ
IMP-55 WFVERGYK |IKGS | SSHFHSDSTGG |EWLNSRS IPTYASEL TNELLKKDGKVQATNS FSGYNYWL VKNK | EVFYPGPGHTP
IMP-56 WF |[EHGYR IKGS ISTHFHGDSTAG IEWLNSQS I STYASEL TNELLKKDNKVQATNSFSGVSYSL IKNK IEVFYPGPGHTQ
IMP-58 WFVERGYK |KGS | SSHFHSDSTGG | EWLNSQS IPTYASEL TNDL LKQNGK VQAKNS FSGVS YWL VKNK | EVFYPGPGHTQ
IMP-59 WFVERGYK |IKGS ISSHFHSDSTGG IEWLNSQS |PTYASEL TNEL LKKDGKVQAKNS FGGVYNYWL VKNK | EVFYPGPGHTP
IMP-60 WFVERGYK |IKGS | SSHFHSDSTGG IEWLNSRS IPTYASEL TNEL LKKDGKVQATNS FSGVYNYWL VKNK |EVFYPGPGHTP
IMP-61 WFVERGYK |KGS ISSHFHSDSTGG IEWL I SRS IPTYASEL TNEL LKKDGKVQATNS FSGYNYWL VKNK | EVFYPGPGHTP
IMP-62 WFVERGYK |KGS | SSHFHSDSTGG |IEWLNSQS IPTYASEL TNEL LKKDGK VQAKNS FSGGS YWL VNNK | EVFYPGPCGHTP
IMP-63 WFVGRGFT IKGSVSSHFHSDSTGG IEWLNSQS IPTYASEL TNELLKKNGKVQATNS FSGVSYWLVKNK |E | FYPGPGHTQ
IMP-64 WFVERGYK IKGTVSSHFHSDSTGG IEWLNSQS |PTYASEL TNEL LKKDGKYVQAKNS FDGVS YWL AKDK |EVFYPGPGHTQ
IMP-65 WFVERGYK |IKGS ISTHFHGDSAAG IEWLNSQS |IPTYASEL TNEL LKKDNKVQAKHS FNGVSYSL IKNK IEVFYPGPGHTQ
IMP-66 WFVERGYK |IKGS ISSHFHSDSTGG IEWLNSRS IPTYASEL TNELLKKDGKVQATNS FSGVYNYWL VKNK | EVFYPGPGHTP
IMP-67 WFVERGYK IKGTVSSHFHSDSTGG IEWLNSQS |PTYASEL TNEL LKKDGKVQAKNS FDGVS YWL AKDK | EVFYPGPGHTQ
IMP-68 WFVERGYK |KGS | SSHFHSDSTGG | EWLNSQS IPTYASVL TNE L LKKDGKVQAKNS FSGVS YWL VKNK | EVFYPGPGHTQ
IMP-69 WFVERGYK IKGT ISSHFHSDSTGG | EWLNSQS |PTYASEL TNE L LKKDGK VQAKNS FSGVS YWL VKNK | EVFYPGPGHTQ
IMP-70 WFVERGYK |IKGS ISSHFHSDSTGG IEWLNSRS IPTYASEL TNEL LKKDGKVQATNS FSGVNYWL VKNK | EVFYPGPGHTP
IMP-71 WF |EHGYR IKGS ISTHFHGDSTAG IEWLNSQS | STYASEL TNELLKKDNKVQATNSFSGVSYSL IKNK IEVFYPGPGHTQ
IMP-73 WFVERGYK |IKGS | SSHFHSDSTGG |EWLNSQS IPTYASEL TNEL LKKDGKVQAKNS FSGASYWL VKKK | E | FYPGPGHTP
IMP-74 WFVERGYK |IKGS ISSHFHSDSSGG IEWLNSQS IPTYASEL TNELLKKNGKVQAKNS FSGVSYWLLKNK |E | FYPGPGHTQ
IMP-75 WF |EHGYR |IKGS ISTHFHGDSTAG IEWLNSQS | STYASEL TNELLKKDNKVQATNSFSGVSYSL IKNK IEVFYPGPGHTQ
IMP-76 WF VERGYK | KGS | SSHFHSDSTGG | EWLNSRS IPTYASEL TNEL LKKDGKVQATNS FSGVNYWL VKNK | EVFYPGPGHTP
IMP-77 WFVERGYK |KGS | SSHFHSDSTGG | EWLNSRS IPTYASEL TNEL LKKDGKVQATNS FSGVNYWL VKNK | EVFYPGPGHTP
IMP-78 WFVERGYK |IKGS | SSHFHSDSTGG |EWLNSRS IPTYASEL TNEL LKKDGKVQATNS FSGVNYWL VKNK | EVFYPGPGHTP
IMP-79 WFVERGYK |IKGS ISSHFHSDSTGG IEWLNSRS IPTYASEL TNEL LKKDGKVQATNS FSGVNYWL VKNK | EVFYPGPGHTP
IMP-80 WFVERGYK |IKGS | SSHFHSDSTGG |EWLNSRS IPTYASEL TNEL LKKDGKVQATNS FSGVNYWL VKNK | EVFYPGPGHTP
IMP-81 WFVERGYK IKGSVSSHFHSDSTGG IEWLNSQS IPTYASEL TNEL LKKDGKVQAKNS FSGVS YWLVKNKVE | FYPGPGHTP
IMP-82 WFVERGYK |IKGS ISSHFHSDSTGG IEWLNSQS IPTYASEL TNEL LKKDGKVQAKNS FSGVS YWL VKKK | EVFYPGPGHAP
IMP-83 WF |EHGYR |KGS | STHFHGDS TAG | EWLNSQS ISTYASEL TNELLKKDNKVQATNSFSGVSYSL IKNK | EVFYPGPGHTQ
IMP-84 WFVERGYE IKGT ISSHFHSDSTGG |EWLNSQS IPTYASEL TNELLKKSGKVQAKYSFSE VS YWL VKNK | EVFYPGPGHTQ
IMP-85 WFVERGYK |IKGS ISSHFHSDSTGG IEWLNSQS IPTYASEL TNEL LKKDGKVQAKNS FSGAS YWL VKKK | EVFYPGPGHTP

Figure S3. Sequence alignment of known 80 IMP allelic variants (only the region of

interest is shown, from amino acid 80 to 159). Conserved Lys residues (K) at positions



87, 89, 145 and 147 are shown in red. Alignment was performed with the T-Coffee tool,

available at www.tcoffee.org.



