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Supplementary Figure S1: Sequence alignment of 83 sequence matches obtained with the Jalview
program (version 2) using KPC-2 sequence (20V5.pdb) as query. The conserved residues are
highlighted and the colouring is based on their chemical nature. Red bars have been included to
highlight the position of residues in the hydrophobic networks.
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Supplementary Figure S1 (continued): Sequence alignment of 83 sequence matches obtained with
the Jalview program (version 2) using KPC-2 sequence (20V5.pdb) as query. The conserved
residues are highlighted and the colouring is based on their chemical nature. Red bars have been
included to highlight the position of residues in the hydrophobic networks.



320 330 380
[V -W-P1-GRA. B VLAY
-VV-W-PT-GRA-PIVLAV

350 360 an
. [
APN-KDDKHSEAV | RARARLALEGLGVNGQ
APN-KDDKHSEAVIAAAARLALEGLGVNGQ
APN-KDDKHSEAVIAAAARLALEGLGVNGQ
RKS-KDDKHSDKT IAEASRIAIQA- -~ -~

Query-293 TA ToR-
ToR-
T-R-
T-T-
T-T-KNE-KEAKHEDKVIAEASRIAIDNL- - - -
FoT-
FoT.
FoT-
FoT-
FoT-

EPND-293 TA|
m.uc_usom 293 TAl
BLAN_SERMA/18-292 T Al

QRE-KDAKPRRDVLASVTKI ILS---- -
QPQ-QDAKSRKEVLAAAAKIVTEGL - -
QPQ-QDAKNRKEVLAAAAKIVTEGL - -
QPQ-QDAKGRKD | LAAAAKIVTEGL - -

suac_searom267 1 QPQ-QONAEARKDVLAAAAKIVTAGL - -

BLTI ECOLX/7-290 T 1|
BLAC_PROVUB-260 T T|
BLC2 SALTM-290 T
BLCI_ECOLX24-291 T
BLC97_ECOLXA3-296T
BLAC_AMYLABS-302 &
BLAC_BACAMM2-305 T
BLC SALTM7-290 T
BLCS_SALTMZ-290 T
BLCE_SALTMZ-290 T
BLAC_NOCFAA7-309 GNI
BLAC_BACSUM9-30¢ TR
BLAL_BACHY/51-303 TR
BLA3_BACCE/S7-314 TR
BLAC_BACTU/S4-306 TR
BLAI_BACCE/51-304 TR|
BLAC_STREA/S6-311 AR
BLAC_BACLIN7-307 TR
BLAC_BACCE/S3-305 TR
BLT2 ECOLXA5-289 TT)

C_STRAL/S3-314 TN
BLAC_STRLAM1-304 TN
BLAC_MYCBOM#-300 RA]
BLAC_MYCTA/4-300 RA|
BLAC_MYCTOM4-300 RA|

F-T-QPE-QKAERRRD ILAAAAK I VTHG - - -
F-T-Q0E-QDAKYRKD | | VKATEIV- -
F-T-QPE-QKAESRRD | LAAAAKIVTHG- - -
F-T-QPQ-PKAESRRDVLASAAKIVINGL - -
F-T-QPE-QKAESRRD | LAAAAK IVTHG - - -
-VL-W-PP-NRA-PIVMAVMT -5 - REE - PRAKRADALLADAARVAVTALG -
<IV-W-PP-DRA-PIVLAILT-K-RFT-KDAEYDNAL IAEAAKVALDDL - -
VI -W-PE-NHA-PLVLVINF - T-QPE-QKAESRRD | LAAAAK | VTHG- - -
VI -W-PE-NHA-PLVLVIYF - T-QPE-QKAESRRDVLAAAAK I VTHG- - -
VI -W-PE-NHA-PLVLVIYF - T-QPE-QKAESRRDVLAAAAK I VTHG- - -
“VA-W-TE-TGD-PIVIALLS -H-RTD-PAAKADNALLAEATRAVV -~ - -
<V -W-PP-NRA-PIVVAILS-N-RFT-KDANYDNAL I AEAAKVVLND - - -
SV -W-PP-NRA-PIIIAILS-5-KDE-KEATYDNQLIAEAPEV VK-~ - -
<01 -W-PP.NKK-PIVLSILS-N-HDK-EDAEYDDTL IADATKIVLETLKVT
-IV-W-PP-NRA-PIIIAILS-S-KDE-KEASYDNOL IAEATEV VK- - - -
IKEAAEVV IDA- - -
IAEAASVVVDSL - -
TAEATKVVMKALNMNG K
IAEATKVIVKG - - -
-V -W-PQ-GRA-PLVLVTYF - T-QPQ-QNAESRRDVLASAAR | | AEGL - -
W-PP-GRA-PIVLIVLT -A-KTE-QDAARDDGLVADAARVLAETLG- - - -
W-PP-HRP - PVVMVVLT -T-HDR - PDAVADNPLVAKTAALLASAL - -
WV -WsPT-G-V-PYVVAVMS dR - AGGgYDAEPREALLAEAAT -
WV -WSPT-G-V-PYVVAVMS dR - AGGQYDAEPREALLAEAAT - -
x WV -WsPT-G-V-PYVVAVMS dR - AGGgYDAEPREALLAEAAT -
BLAC_MYCTUA4-300 RA VUV -WsPT-G-V-PYVVAVMS R -AGGgYDAEPREALLAEAAT - -
BLAC_STRFR/A7-303 TN VA W-PP-GRP-PVMLAVQT-T-RFT-PDAEADNVLVAEAARLLAEA- - -
BLAC_PROMI/19-283 SRA | TA-VM-W-PP-NRK-PIMAALN | - T-ETD-ASFEERNAVIAK
BLAISTRCI45-32¢ TRND IA-VV -R-PP-GRA-F I VMS-H-GDT-QDAEPNDELVAEAGLVVADGLVV
Lac sTRAUs1-305 VANBVE - WAl - PP - GRA- FLMLBVES - TkFDP - KOP TDNP - LVAKARAL -
BLA29_KLEPNG-262 ARG |VA-LL-G-PN-NKA-ERIVVINL-R-DT- - -
BLAIKLEFN/5262 ARG I|VA-LL-G-PN-NKA-ERIVVIYL-R-DT- -
BLAIECOLX/5262 ARG |VA-LL-G-PN-NKA-ERIVVINL-R-DT- -
BLAI3_KLEFNG-262 ARG IVA-LL-G-PN-NKA-ERIVVINL-R-DT- -
BLAZ KLEPNG-262 ARG IVA-LL-G-PN-NKA-ERIVVI¥L-R-DT--
BLAZ_SALTNG-262 ARG VA-LL-G-PN-NKA-ERIVVI¥L-R-DT--
BLAS_KLEPN/5-262 ARG | VA-LL -G -PN-NKA-ERIVVIY¥L-R-DT--
BLAS_PSEAI/5-262 ARG I VA-LL -G -PN-NKA-ERIVVIYL-R-DT--
BLAZ ECOLX/5-262 ARG I VA-LL-G-PN-NKA-ERIVVIY¥L-R-DT--
B8LA2 KLEPO/>-262 ARG I|VA-LL-G-PN-NKA-ERIVVINL-R-DT--
BLAS_ECOLX/5:262 ARG IVA-LL-G-PN-NKA-ERIVVINL-R-DT-- -
BLA2_STRCI/59-314  ARNDMA - UV -W-RP -DGR - PLVLNVMY -H - GHT -
BLA¢6_KLEOX/5-262 ARG | VA -LL -G -PN-NKA-ERIVVI¥L-R-DT--
BLA3¢ ECOLX/>-262 ARG | VA - LL -G - BN -NKA-ERIVV YL -R-DT- - -
8LA3 KLEPN/5-262 ARG | VA-LL-G-PN-NKA-ERIVVI¥L-R-DT- -
8LA2¢ ECOLX/>-262 ARG | VA-LL-G-PN-NKA-ERIVVI¥L-R-DT- -
BLAC_KLEPN26-261 ARG | VA -LL -G -PD-GKP -ERIVVI¥L-R-D- - -
BLA¢KLEPNA1-241 ARG IVA-LL-G-PN-NKA-ERIVVINL-R-DT--
BLAIENTCLA0-263 ARG I VA -LL-G-BN-NKA-ERIVVINL-R-DTP-
BLAG_KLEPN22-250 ARG IVA-LL-G- PN -NKA-ERIVVI¥L-R- --
BLAFMYCPOR4275 STMBAG - IA-F -GF-DGQ - RLLLVMMT -R-SQA-HDPKA - - -

sursunsezs Srl|IY-AE-8-#0- ke - B[NV -T-Gso- -
BLAT_ECOLXB4-265 SRG | |A-AL -G -PD-GKP - RIVVI T-7-650
L Q- AGA- | SYEQRATVLAQVGRIA- - - .

BLA2_STEMA@2-298 ARE\ -VL-W-PVaGGA - PWVL
BLAC_STRCE/9-257 TRMEAA - IA-W-TP-DGA-PVLL ALT H-KPS-L
BLAT_KLEOX/34-265 8RB | IA-AL -G -PD -GKP -SRIVVINT-T-650- -
BLAL nwvmsaoovaEl UV RCIPNRK-PIVMAIMS - T-QF T-EEAKFNNKLVEDAAKQUFH - - -

BLAY_HAEIF/46-300 VR “WV-R-IP-NRK-PIVMAIMS-T-QF T-EEAKFNNKLVEDAAKQVFH - - -
BLAIACTPL/A46-300 VRND 1A - VW -R-IP -NRK-PIVMAIMS - T-QF T-EEAKFNNKLVEDAAKQVFH - - -

BLAI_AERHY/47-266 RS | VA -V -W-PP-SKQ-PLVVG I¥ 1 -T-QTK-ASMQA- - -
BLC3PSEAIS-260 ARSI TA-VV -W-8E-HOA-PIIVE !
BLP4 PSEAIS-262 ARSI TA-VV -W-SE-HQA-P I IVS | --
BLP1_PSEAS-260  ARS ITA-VN-W-SE-HQA-PIIVSI --

BLAC_STAAUR2-276 § CEV ¥ PK-GQSeR IVLVIET -N-KDN-KSOKPNDKL | SETAKS - -
BLC4 PSEAIB-260  ARS I[TA-WV-W-SE-AQS-PIIVSINL-A-Q--
BLC6_VIBCL/S-261  ARS | IV WoSE - EKK-TIIVSINML A QT -
BLAI MORCA/47-267 SKLI 1A - VI -W-NE -NNK-PYF ISLE | -T-QPH -
BLE1 PsEAn9-295 ATNDILG- 11 1L -PD-GR - - PLLVAVEV - K-DSA-ESSRTNEAI | AQVAQTAY - - -
BLAC_BACUN/41-293 ADNDAG | V1 -L -PD -GRK - ¥¥ 1A-AFV-M-DSY-ETDEDNAN I [ARISRMVYD - - -
BLAC_BACVUE:291 AHNDV) NN - SYELAVEV-K-D- - -

e g [ w i

347441-77-3-43-202-435765

5uckmmaz“1ngv -¥1-0-PE-GGA-PWI

Consensus
TRND [A-VV-WSPP-NRA-P I +VVIYLDT-

TEGKDAEYRNAL+AEAAK [VTEGLGVNGQ

Supplementary Figure S1 (continued): Sequence alignment of 83 sequence matches obtained with
the Jalview program (version 2) using KPC-2 sequence (20V5.pdb) as query. The conserved
residues are highlighted and the colouring is based on their chemical nature. Red bars have been
included to highlight the position of residues in the hydrophobic networks.



Target Description Species E-value
BLKPC_KLEPN& Carbap beta-| KPC Klebsiella pneumoniae&? 1.2e-193
BLKPC_KLEOX®& Carbap beta- KPC Klebsiella oxytoca&? 1.2e-193
BLAN_SERMA@ Carbap y beta- Sme-1 Serratia marcescens@ 6.9e-104
BLAN_ENTCL® Imipenem-hydrolyzing beta-lactamase Enterobacter cloacae@ 3.9e-100
BLAC_YEREN® Beta-lactamase Yersinia enterocolitica? 9.3e-86
BLO1_KLEOX& Beta-lactamase OXY-1 Klebsiella oxytoca@ 1.3e-85
BLO2_KLEOX@& Beta-lactamase OXY-2 Klebsiella oxytoca&? 1.3e-84
BLAC_CITKO& Beta-lactamase Citrobacter koseri@ 5.6e-84
BLAC_SERFO& Beta-lactamase Serratia fonticola? 3.5e-82
BLAB_PROVU& Beta-lactamase Proteus vulgaris& 7.2e-81
BLAC_NOCAS@ Beta-lactamase AST-1 Nocardia asteroides&? 4.6e-80
BLT1_ECOLX& Beta-lactamase Toho-1 Escherichia colig? 1.6e-79
BLAC_PROVUZ Beta-lactamase Proteus vulgaris @ 1.6e-79
BLC2_SALTM& Beta-lactamase CTX-M-2 Salmonella typhimurium 2.2e-79
BLC1_ECOLX& Beta-lactamase CTX-M-1 Escherichia coli&? 4.4e-79
BLC97_ECOLX& Beta-lactamase CTX-M-97 Escherichia coli& 5.5e-79
BLAC_AMYLA@ Beta-lactamase Amycolatopsis lactamduranse 1.8e-78
BLAC_BACAM@ Beta-lactamase Bacillus amyloliquefaciens& 6.1e-78
BLC4_SALTME Beta-lactamase CTX-M-4 Salmonella typhimuriume 3.0e-77
BLCS_SALTM& Beta-lactamase CTX-M-5 Salmonella typhimuriume? 3.8e-77
BLC6_SALTM& Beta-lactamase CTX-M-6 Salmonella typhimuriume& 6.3e-77
BLAC_NOCFA®& Beta-lactamase FAR-1 Nocardia farcinica (strain IFM 10152)& 1.7e-75
BLAC_BACSU® Beta-lactamase Bacillus subtilis (strain 168)& 5.1e-72
BLA1_BACMY®& Beta-lactamase 1 Bacillus mycoides& 3.1e-70
BLA3_BACCE®& Beta-lactamase 3 Bacillus cereus@ 1.0e-69
BLAC_BACTU&Z Beta-lactamase Bacillus thuringiensis& 1.2e-69
BLA1_BACCE® Beta-lactamase 1 Bacillus cereus@? 1.9e-69
BLAC_STRBA@ Beta-lactamase Streptomyces badius& 1.7e-68
BLAC_BACLIZ Beta-lactamase Bacillus licheniformise 2.0e-67
BLAC_BACCE® Beta-lactamase 1 Bacillus cereus@& 2.5e-67
BLT2_ECOLX& Beta-lactamase Toho-2 Escherichia coli& 3.3e-67
BLAC_STRAL& Beta-lactamase Streptomyces albus G&# 7.1e-67
BLAC_STRLAZ Beta-lactamase Streptomyces lavendulae @ 5.2e-66
BLAC_MYCBO®@ Beta-lactamase Mycobacterium bovis& 1.7e-63
BLAC_MYCTA® Beta-lactamase Mycobacterium tuberculosis (strain ATCC 25618 / H37Rv)& 1.7e-63
BLAC_STRFR& Beta-lactamase Streptomyces fradiae@ 1.9e-63
BLAC_PROMI& Beta-lactamase Proteus mirabilis&? 6.4e-63
BLA1 STRCI@ Beta-lactamase 1 Streptomvyces cacaoi@ 2.3e-62
BLAC_STRAU& Beta-lactamase Streptomyces aureofaciens& 6.1e-62
BLA29_KLEPN@& Beta-lactamase SHV-29 Klebsiella pneumoniae& 8.3e-62
BLA1_KLEPNZ Beta-lactamase SHV-1 Klebsiella pneumoniaeg? 2.8e-61
BLA1_ECOLX®& Beta-lactamase SHV-1 Escherichia coli&? 2.8e-61
BLA13_KLEPNZ Beta-lactamase SHV-13 Klebsiella pneumoniaee? 4.0e-61
BLA2_KLEPN@ Beta-lactamase SHV-2 Klebsiella pneumoniae&? 4.8e-61
BLA2_SALTM& Beta-lactamase SHV-2 Salmonella typhimuriume 4.8e-61
BLAS_KLEPNZ Beta-lactamase SHV-5 Klebsiella pneumoniae? 9.2e-61
BLAS_PSEAI@ Beta-lactamase SHV-5 Pseudomonas aeruginosae? 9.2e-61
BLA2_ECOLX& Beta-lactamase SHV-2 Escherichia coli&? 9.2e-61
BLA2_KLEPO®@ Beta-lactamase SHV-2 Klebsiella pneumoniae subsp. ozaenae@ 9.2e-61
BLA8S_ECOLX& Beta-lactamase SHV-8 Escherichia coli&@ 1.4e-60
BLA2_STRCIZ Beta-lactamase 2 Streptomyces cacaoi@ 1.5e-60
BLA46_KLEOX® Beta-lactamase SHV-46 Klebsiella oxytocas? 1.7e-60
BLA34_ECOLX® Beta-lactamase SHV-34 Escherichia coli&? 1.8e-60
BLA3_KLEPN& Beta-lactamase SHV-3 Klebsiella pneumoniae& 2.5e-60
BLA24_ECOLX@& Beta-lactamase SHV-24 Escherichia coli@ 2.7e-60
BLAC_KLEPN@ Beta-lactamase Klebsiella pneumoniaeg? 5.2e-60
BLA4_KLEPNZ Beta-lactamase SHV-4 Klebsiella pneumoniaee? 7.1e-60
BLA1_ENTCLZ Beta-lactamase Ohio-1 Enterobacter cloacae@ 1.5e-59
BLAG6_KLEPN& Beta-lactamase SHV-6 (Fragment) Klebsiella pneumoniae& 1.9e-59
BLAF_MYCFO& Beta-lactamase Mycobacterium fortuitume? 2.0e-58
BLAT_SALTI& Beta-lactamase TEM Salmonella typhic? 3.4e-58
BLAT_ECOLX@& Beta-lactamase TEM Escherichia coli O111:H- (strain 11128 / EHEC)& 3.4e-58
BLA2_STEMA® Beta-lactamase L2 Stenotrophomonas maltophiliae? 3.8e-58
BLAC_STRCE& Beta-lactamase Streptomyces cellulosae& 4.4e-58
BLAT_KLEOX & Beta-lactamase TEM-12 Klebsiella oxytoca@ 2.4e-57
BLA1_MANHA@ Beta-lactamase ROB-1 Mannheimia haemolytica& 5.9e-57
BLA1_HAEIF@ Beta-lactamase ROB-1 Haemophilus influenzae@ 5.9e-57
BLA1_ACTPLZ Beta-lactamase ROB-1 Actinobacillus pleuropneumoniae serotype 7 (strain AP76)e 5.9e-57
BLA1_AERHY& Beta-lactamase AER-1 Aeromonas hydrophilag? 3.1e-55
BLC3_PSEAI&Z Beta-lactamase CARB-3 Pseudomonas aeruginosa& 4.5e-46
BLP4_PSEAIZ Beta-lactamase PSE-4 Pseudomonas aeruginosag? 9.2e-46
BLP1_PSEAIZ Beta-lactamase PSE-1 Pseudomonas aeruginosat? 1.6e-45
BLAC_RHOCA® Beta-lactamase Rhodobacter capsulatus@ 1.0e-43
BLAC_STAAUZ Beta-lactamase Staphylococcus aureus&? 1.1e-43
BLC4_PSEAI&Z Beta-lactamase CARB-4 Pseudomonas aeruginosa& 1.7e-43
BLC6_VIBCLZ Beta-lactamase CARB-6 Vibrio cholerae@ 3.2e-43
BLA1_MORCA® Beta-lactamase BRO-1 Moraxella catarrhalis@ 1.7e-30
BLE1 PSEAIZ Extended-spectrum beta-lactamase PER-1 Pseudomonas aeruginosa@ 1.8e-20
BLAC_BACUN®? Beta-lactamase Bacteroides uniformis@ 7.4e-15
BLAC_BACVU® Beta-lactamase Bacteroides vulgatus& 1.7e-09

Supplementary Figure S2: Table generated by HMMER web server (version 1.8). The first
column lists SwissProt codes of the sequences used for the alignment. For each SwissProt code a
description of the protein name and/or family, organism’s species and E-value have been
associated for clarity and sake of completeness.



CLASS A R-LACTAMASE FAMILY

m o=
s o B & g
e % =% 3 g 3 & o
o 9 m o = z & & o
PSE and CARB e % 3 8 B B E o3 §F
v 8 3t iiidfgg g Extended spectrum R-lact
s & 3 % B o2 % % 29 s 35 § 8 P Xtended spectrum [S-lactamases
% 2§ % % 8 8% 8 & I @2 &g 9 o &
< T % z 2 v 2 a 3 g8 &£ ¢
4 9% % % a%) 4 a3 R g«‘} \g[" o (TEM and SHV)
% 2 3 f s § ¥
. ‘v% % % % P 5 S wqe"’ &
. &
9 T % R A & @
o %, A
C, v, " X 53
&, %, % < A
%
o, %, . & e
&y U, K \y@*‘ a
7, ,
Oy, % S 2
g, g, o o
c*/vo 26, o
(> L
12, 2 6"\51
S
2 o
pot
‘,5@\"1
BLac
Bacry, X525
54,305, oV EC
BN
BLag
BACHY 51 505 a2
Blac
BACCE 53 35, a2 STEMA2 299 L2
BLA1 BACCE 51 304- BLAF MYCFO 24 275
BLAC BACSU 49 304. -BLAN SERMA 18 292
5
BLAC BACAM 42 30 BLAN ENTCL 17 59,
147 307 2l
aLACBACH PO LEOx 1 g
513\
B ey 1265 Carbapenemase
n7® By
e “te,_ (KPC, SME-1 and OXY)
69!\ 3
& © e
a0 " e
® % 7
Rl '8
o o ) 7
o o < 2028
& r}’} &
o td ‘400 928
RS SRS " %
S %, o,
oS P % Oz,
& 9@“ s, .
2,
5O s 3 i e
@ & % o 4
o o & 3 & )
3 & o % 3
R N
& 2
& & & E A N
& & F s b 9 D % R
@ N ry e 8§ & s % © o) 2 "%
Extended spectrum R-lact TEEF P e iR N
- N I S I R R N
Xtended spectrum actamases S £ 85 5 EEe % ey %% CTX-M, Toho-1
(Toho-2) TS EEEE 1 1LY G
S o &« £ B 2 B3 2 7 3 % ®
TS ¢ ¢ 2 ST oI H B
=8 3% 2 &8 & @
a g 8

Supplementary Figure S3: Evolutionary tree of the sequences used in the alignment. Major
families have been identified with different colours. All sequences belong to the class A [3-
lactamase family.

System Total Simulation Time (us)

PT-metadynamics Simulations

24

Unbiased Simulations

WT
AT'N
L102T
1108N
dMUT
L138N
L199R

SPR-3-226

18.5
8.0
8.0
8.0
8.0
8.0
8.0
8.0

24
24
24
24
24
24
24

Table S1: Summary of simulations. The reported time corresponds to the accumulated
simulation time of all the non-adaptive and adaptive simulations (unbiased simulations), and
of all the replicas of the PT-metaD simulations (biased simulations).
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Supplementary Figure S4: RMSF profiles of KPC-2 WT, mutants and ligand bound structures
derived from the whole set of the unbiased simulations. Mean values are represented as lines and
standard deviation is indicated by shading. The most flexible region S»-A* with respect to the WT
in most of the systems has been highlighted in the graphs and represented in grey in the crystal

structure.
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Figure S5: Immunoblots of periplasmic extract and whole cell lysate of DH10B cells expressing
pBR322-catl-blaKPC-2 wild-type or variants (A”’N, L'”T, T'®N, L"*N, L'R or L'®T/I'®N).

DnaK is a loading control. The whole cell lysate extract was run in two separate gels demarcated
by the dashed lines and marked a and b).
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Figure S6: Important interactions formed between the mutated/WT residues and neighbour residues
over the course of the unbiased simulations. As neighbour residues were considered the ones that
their heavy atoms were 3.50 A away from the mutated residue.



Supplementary Figure S7: Collective variables used in metadynamics simulations. CV1
describes the distance between the centre of mass of the indole ring of the side chain of W
and the C, of L'v. CV2 describes the distance between the centre of mass of the indole ring of
the side chain of W and the C, of T=-.
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Figure S8: Free-energy surfaces (FES) plots of the KPC-2 single mutants A”’N, L"®N, L'*°R and the
KPC-2 bound to PSR-3-226. The FES have been reconstructed along the two variables, CV1 (distance
between the center of mass of the indole ring of the side chain of W'® and Cg of L'*’) and CV2
(distance between the center of mass of the indole ring of the side chain of W'® and Cg of T2%).
Structures extracted from their corresponding basins have been illustrated. The mutated residues
are shown in red sticks, while residues that have been reported to be important for the catalysis []

are shown in pink sticks.



dMUT

Figure S9: Binding poses and ligand interaction diagrams resulting from the docking of the
experimentally tested antibiotic cefepime to exemplar conformations corresponding to
selected basins of the free energy surfaces (Figure 3, main text). Coloring explanation of the
ligand interaction diagrams: green shading represents hydrophobic regions, blue shading
represents hydrogen bond acceptor, white dashed arrows represents hydrogen bonds, grey
parabolas represents accessible surface for large areas, broken thick line around ligand shape
indicates accessible surface, while the size of residue ellipse represents the strength of the

contact.
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Figure S10: Sequence comparison of KPC variants. The difference between KPC2 and
KPC3 is the H247Y mutation. There is complete conservation within the core and the

hydrophobic nodes between the two variants.



