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Supplementary Figure S1. Multiple amino acid sequence alignment of AuAHLA and other acylases from the Ntn-hydrolase superfamily by
ClustalW. Ntn-hydrolases with reported AHL acylase activity: AiiD, from Ralstonia sp. XJ12B (NCBI accession no. AAO41113); PvdQ, from
Pseudomonas aeruginosa PAO1 (AAG05773); AhlM, from Streptomyces sp. M664 (AAT68473); QuiP, from P. aeruginosa PAO1 (AAG04421);
HacA, from Pseudomonas syringae B728a (AAY37014); HacB, from P. syringae B728a (AAY39885); AiiC, from Anabaena sp. strain PCC7120
(BAB75623); Aac, from Shewanella sp. Strain MIB015 (BAF94155); QqaR, from Deinococcus radiodurans R1 (WP_010889514); MacQ, from
Acidovorax sp. MR-S7 (BAV56778), PfmA, Pseudoalteromonas flavipulchra JG1 (ASS36259); AmiE, Acinetobacter sp. Ooi24 (BAP18758); AibP,
from Brucella melitensis (AAL53453); Aac, from Ralstonia solanacearum GMI1000 (WP_011002462); SIPVA, from Streptomyces lavendulae ATCC
13664 (AAU09670), AuAAC, from Actinoplanes utahensis NRRL 12052 (WP_043523659); AhaP from Psychrobacter sp. M9-54-1
(WP_200663734.1); Slacl, from Shewanella loihica PV-4 (ABO22553.1); Slac2, from Shewanella loihica PV-4 (ABO24671.1); and AuAHLA, from
A. utahensis NRRL 12052 (WP_052163432). Ntn-hydrolases with reported penicillin G acylase activity: EcCPGA, from Escherichia coli ATCC
11105 (P06875); KcPGA, from Kluyvera citrophila DSM 2660 (P07941); AcPGA, from Achromobacter sp. strain CCM 4824 (AAY25991); BmPGA,
from Bacillus megaterium ATCC 14945 (Q60136); AfPGA, from Alcaligenes faecalis ATCC 19018 (AAB71221); AvPGA, from Arthrobacter viscosus
ATCC 15294 (P31956); and PrPGA, from Providencia rettgeri (AAP86197). Ntn-hydrolases with reported penicillin V acylase activity: SmPVA,
from Streptomyces mobaraensis (BAF51977); AtPVA, from Agrobacterium tumefaciens (5]9R); PaPVA, from Pectobacterium atrosepticum (4WL2);



BspPVA, from Bacillus sphaericus (3PVA); and BsPVA, from Bacillus subtilis (20QC). Ntn-hydrolases with reported bile salt hydrolase
activity: BIBSH, from Bifidobacterium longum (2HFO), and EfBSH, from Emnterococcus feacalis (4WL3). Ntn-hydrolases with reported cyclic
lipopeptide acylase activity were as follows: SsCLA, from Streptomyces sp. FERM-BP5809 (BADO07025). Bifunctional acylases (with both
penicillin and AHL acylase activities) are indicated by asterisks and, among them, SIPVA and AuAAC present aculeacin A acylase activity
as well.



Supplementary Table S1. Amino acids involved in the catalysis predicted by COBALT sequence

alignment using AuAHLA, SIPVA, AuAAC and other 174 acylases, and their characteristics®.

Subunit Residue Secondary Conserved Most common
SIPVA AuAAC Residue structure Residue Side chain Residue Side chain
{Serl [BSerl [Serl Coil S (100 %) Polar (100 %) S (100 %) Polar (100 %)
tﬁl " [BHis23 BHis23 BHis23 Coil H (84 %) Basic (87 %) H (84 %) Basic (87 %)
ilifef) BValZ0  Bval’Z0  pval70 Coil V(33%) Nonpolar (63%) | V(33%)  Nonpolar (63 %)
BAsn272  PBAsn268  BAsn274 Coil N (99 %) Polar (100 %) N (99 %) Polar (100 %)
aAlal54 A (22 %) Nonpolar (66 %)
aMet149 Helix M (6 %) Nonpolar (66 %) A (22 %) Nonpolar (66 %)
b"‘t . aVall57 V(12%)  Nonpolar (66 %)
(Z‘;nzirjge aGlyl58  aGlyl53  aGlyl6l Coil G (34 %) Polar (55 %) G (34 %) Polar (55 %)
CoilSiPva
pocket) | aThrl67 L ac T 9 %) Polar (25 %) . .
avallez  avallzo | Do V(10%)  Nonpolar(60%) | | (4%)  Nonpolar(60%)
BGly8 G (28 %) Polar (36 %)
Ala8 Coil A% Nonpolar (47 % P (41 %) Nonpolar (47 %)
(5 %) polar (47 %) p
BArg8 R (4 %) Basic (17 %)
Thr10 T2 % Polar (8 %)
P (2 %)
BAlal0 Coil A (5 %) Nonpolar (13 %) K (41 %) Basic (80 %)
BGly10 G (2 %) Polar (8 %)
BTyr24 BTyr24 _ Y (4 %) Polar (12 %) . .
Phe24 Coil F@4%)  Nonpolar (77 %) | ©(#3%)  Nonpolar(77%)
B (24 %) polar (77 %)
HelixSPvA
BArg31 BArg31 [BArg31l | Strand4AAC R (24 %) Basic (24 %) R (24 %) Nonpolar (53 %)
AuAHLA
HelixSPvA
[3Phe32 {3Phe32 [BPhe32 | StrandA«AAC F (24 %) Nonpolar (72 %) | W (42 %)  Nonpolar (72 %)
AuAHLA
B HelixsPva
(substrate BTrp33 BTrp33 StrandArAAC W (140A>) Nonpolar (301 %) Y (62 %) Polar (69 %)
binding BTyr33 AWAHLA Y (62 %) Polar (69 %)
pocket) BLeu50 BLeu50 BLeu50 Coil L(40%)  Nonpolar (86 %) | L(40%)  Nonpolar (86 %)
Ser53 S (6 %) Polar (25 %)
f (
[BAsp53 Coil D (1 %) Acidic (1 %) L (27 %) Nonpolar (75 %)
[BPhe53 F (2 %) Nonpolar (75 %)
3Ser57 S (9 %) Polar (26 %)
f (
BGlu57 Strand E(1% Acidic (1 %) V (21 %) Nonpolar (59 %)
f (1 %) P
Leu57 L (18 %) Nonpolar (59 %)
( p!
1le58 11e58 11e58 Strand 1(40 % Nonpolar (93% 1(40 %) Nonpolar (93 %)
p p
[3Ser67 [3Ser67 BSer67 Strand S (20 %) Polar (98 %) G (38 %) Polar (98 %)
BHis68 BHis68 [BHis68 Strand H (26 %) Basic (26 %) H (26 %) Nonpolar (49 %)
BThr69 BThr69 BThr69 Coil T (94 %) Polar (99 %) T (94 %) Polar (99 %)
BThr72 BThr72 BThr72 Helix T (23 % Polar (54 %) T (23 % Polar (54 %
f f f ) (
[FVall86 [Vall82 V (16 %) Nonpolar (54 %) o o
(e} 4 (e}
BLeutss | Orand L(5%)  Nonpolar (54%) | 2207 ~ Nonpolar(547%)

*Secondary structure of each residue, percentage of conserved amino acids and most common residue on
y

each position and side chain properties.
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Supplementary Figure S2. Purified AuAHLA analysis. (A) MALDI-TOF analysis of a-subunit (left) and [3-
subunit (right) of AuAHLA. (B) Mass fingerprint of a-subunit (highlighted in grey) and p-subunit
(highlighted in black) of AuAHLA. (C) Fluorescence emission spectra of AuAHLA: Aex = 275 nm (solid
line), Aex = 295 nm (dashed line) and contribution of tyrosine residues to the emission spectra (dotted line).
(D) Analytical ultracentrifugation analysis of AuAHLA: c(s) distribution as a function of sedimentation
coefficient (S).



Supplementary Table S2. Purification table of AuAHLA by ionic exchange chromatography.

Step Activity Protein concentration Specific Yield Purification
(IU/mL) (mg/mL) activity (IU/mg) (%) (fold)
Cell-free broth 0.19 0.042 45 100 1
SP Sepharose 0.60 0.011 54.5 37 12
Ultrafiltration 8.40 0.096 87.5 22 19

Supplementary Table S3. MRM parameters of AHLs analysis.

AHLs Retenti?n time Parent ion (m/2) Product ions Collision Energy
(min) (m/z) V)
43.05 -27
Cs-HSL 2.9 172.10 71.00 -12
102.05 -14
42.95 -30
Ce-HSL 4.7 200.10 98.95 -12
102.05 -12
210.20 -15
Cs-HSL 5.7 228.10 109.10 -15
102.10 -15
238.30 -17
C10-HSL 6.2 256.10 102.10 -17
109.10 -17
266.20 -17
C-HSL 6.6 284.10 109.10 -17
102.10 -17
85.10 18
3-0x0-Cs-HSL 3.4 212.10 87.05 10
57.05 30
143.15 13
3-ox0-C10-HSL 5.8 268.10 141.20 20
57.05 35
171.20 14
3-ox0-C2-HSL 6.3 296.30 169.20 17

57.10 11
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Supplementary Figure S3. Phylogenetic analysis of AuAHLA and other acylases from the Nin-hydrolase
superfamily. Evolutionary analysis was conducted in MEGA X and the phylogenetic tree was inferred
using the Neighbor-Joining method. The percentage of replicate trees in which the associated taxa
clustered together in the bootstrap test (1000 replicates) are shown next to the branches. The evolutionary
distances were computed using the p-distance method and are in the units of the number of amino acid
differences per site. Ntn-hydrolases with reported AHL acylase activity: AiiD, from Ralstonia sp. X]J12B
(NCBI accession no. AAO41113); PvdQ, from Pseudomonas aeruginosa PAO1 (AAGO05773); AhlM, from
Streptomyces sp. M664 (AAT68473); QuiP, from P. aeruginosa PAO1 (AAG04421); HacA, from Pseudomonas
syringae B728a (AAY37014); HacB, from P. syringae B728a (AAY39885); AiiC, from Anabaena sp. strain
PCC7120 (BAB75623); Aac, from Shewanella sp. Strain MIB015 (BAF94155); QqaR, from Deinococcus
radiodurans R1 (WP_010889514); MacQ, from Acidovorax sp. MR-S7 (BAV56778), PfmA, from
Pseudoalteromonas flavipulchra JG1 (ASS36259); AmiE, Acinetobacter sp. Ooi24 (BAP18758); AibP, from
Brucella melitensis (AAL53453); Aac, from Ralstonia solanacearum GMI1000 (WP_011002462); SIPVA, from
Streptomyces lavendulae ATCC 13664 (AAU09670), AuAAC, from Actinoplanes utahensis NRRL 12052
(WP_043523659); AhaP, from Psychrobacter sp. M9-54-1 (WP_200663734.1); Slacl, from Shewanella loihica
PV-4 (ABO22553.1); Slac2, from Shewanella loihica PV-4 (ABO24671.1); and AuAHLA, from A. utahensis
NRRL 12052 (WP_052163432). Ntn-hydrolases with reported penicillin G acylase activity: EcPGA, from



Escherichia coli ATCC 11105 (P06875); KcPGA, from Kluyvera citrophila DSM 2660 (P07941); AcPGA, from
Achromobacter sp. strain CCM 4824 (AAY25991); BmPGA, from Bacillus megaterium ATCC 14945 (Q60136);
AfPGA, from Alcaligenes faecalis ATCC 19018 (AAB71221); AvPGA, from Arthrobacter viscosus ATCC 15294
(P31956); and PrPGA, from Providencia rettgeri (AAP86197). Ntn-hydrolases with reported penicillin V
acylase activity: SmPVA, from Streptomyces mobaraensis (BAF51977); AtPVA, from Agrobacterium
tumefaciens (5]9R); PaPVA, from Pectobacterium atrosepticum (4WL2); BspPVA, from Bacillus sphaericus
(BPVA); and BsPVA, from Bacillus subtilis (20QC). Ntn-hydrolases with reported bile salt hydrolase
activity: BIBSH, from Bifidobacterium longum (2HF0), and EfBSH, from Enterococcus feacalis (4WL3). Nin-
hydrolases with reported cyclic lipopeptide acylase activity were as follows: SsSCLA, from Streptomyces sp.
FERM-BP5809 (BADO07025). Bifunctional acylases (with both penicillin and AHL acylase activities) are
indicated by asterisks and, among them, SIPVA and AuAAC present aculeacin A acylase activity as well.
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Supplementary Figure S4. Shuttle vector pENV19 construction.



