l conserved key motif
PBP-3 l indicates positions which have a single, fully conserved residue

MHR--—--—-- ELRNALLENGAKA 246
QT---ADVQQKLAELERQSGGRLY 49

PBP-3_ftsI_PA4418 200 ---GRVIK--DVQVTKNAKPGKTLALSIDLRLQY
CTX-M_AB177384 1 ----- MVKKSLRQFTLM---ATATVTLLLGSVPL

PSE-1_J05162 1 MLLYKMCDNQNYGVTYM---KFLLAFSLLIPSVVHASSSKFQQVEQDVKAIEVSLSARI{Y 57
SVH-1_X98099 1 ------- MRYIRLCII---SLLA----TLPLAVHASPQPL----EQIKLSESQLSGRV[{ 41
TEM-1_NC_013120 1----- MSIQHFRVALI---PFFA----AFCLPV AHPETL————VKVKDAEDQLGAR 43

Class A B-lactamase

247 SLVIMDVKTGEILAMTNQPTYNPNNRRNLQPAAMRNRAMIDVFEP FSMSA - 305
50 -VALINTADNSQ-T----- LYRADE[GIFAM- - - =~ === == === - MAAAAVIEKK 86
58 -VSVLDTQNGEY-W-----DYNGNQEFPL---------------- TACAKLIIYD 94
42 -MTEMDLASGRTLT- - - ~AWRADE[FPM- - - - - ==~ = === - VLCGAVIAR 79
44 -YTELDLNSGKILE----- SFRPEE[FPM- - — == LLCGAVISR 81

S*N

306 ---------- SGRWKPSI TDVYEGTLQI--GRYTIRDVSRNSRQLDLTGILTKSSVGT 353
87 SESEPNLLNQRVETKKS) LNYNZTAEKHVDGTMSLAELSA-------- AALQYEDVAM 138
95 AEQGKVNPNSTVETKKANLWTYSZVIEKQVGQATTLDDACF - - - - - - - - ATMTTEDITAA 146
80 VDAGDEQLERKTHYRQQLWDYJZVSEKHLADGMTVGELCA- - - - - - -~ AATTMIDSAA 131
82 VDAGQEQLGRRTHYSQNLWEYZVTEKHL TDGMTVRELCS - - - -~~~ AATTMIDTAA 133

E/D
354 SKIAFDI[GA-ESIYSVMQQWELGQ-------- DTGLGFPGERVGNLPNHRKWZKAET. 404
139 NKLISHVGGPASVTAFARQLIEDETFRLDRTEPTLNTAIPGDP----- RDTTS|ZRAMA 193
147 NIILSAVIGGPKGVTDFLRQIEDKETRLDRIEPDLNEGKLGDL---~-~ RDTTT|ZKATASIEE 201
I

132 NLLLATVGGPAGLTAFLRQI{(DNVTRLDRWETELNEALPGDA----- RDTTT|ZASMA 186
134 NLLLTT DHVTRLDRWEPELNEAIPNDE----- RDTTMZAAMA 188

405 ---AYGYGESVTAIQLAHAYAALANDGKSVPLSMTRVDRVPDGVQVISPEVASTVQGMLQ 461

194 RNLTLGKABGDS -~~~ ===~ mm oo QRAQLVTWMKGNTT----- 219

202 NKFLFGSABSEM- == === === oo NQKKL E SWMVNNQV - - - - - 227

187 RKLLTSQRIBSAR-—=--———cmomoommmoomoo SQRQLLQWMVDDRV- - - -- 212

189 RKLLTGELIMTLA-~ = - —m oo SRQQLIDWMEADKV- - - - 214
KTG]

462 QVVEAQGGVFRAQVH-GYHAAGKSETARKVSVGTKGYRENAYRSLHAGFAPATDPRIAMV 520
220 ----- GAASTIQAGL{ZASWVVGDKT[ESGDY - ---------- GTTNDIAVIWPKDRAPLILV 263
228 ----- TGNLLRSVLZAGWNIADRSEAGGF----------~ GARSITAVVWSEHQAPIIVS 271
213 ----- AGPLIRSVLZAGWFIADKTEAGER----------- GARGIVEALLGPNNKAERIVV 256
215 ----- AGPLLRSALIZAGWFIADKSEAGER----------- GSRGITAALGPDGKPSRIVV 258

521 VVIDEP-SKAGYFGG-LV-SAPVFSKVMAGALRLMNVPPDNLPTATEQQQVNAAPAKGGRG 578

264 TYFTQPQPKAESRRDVLASAAKTVTNG-L-= == === == === <o oo oo 291
272 IYLAQTQASMEERNDAIVKIGHSIFDV-YTSQSR--=============-==-mmmm 304
257 IYLRDTPASMAERNQQIAGIGAALIEH-WQR-----============--=mommmmo 286
259 IYTTGSQATMDERNRQIAEIGASLIKH-W- === mmmmmmmm oo 286

Supplemental Fig. 1. The similarities in the structures of class A B-lactamases and
penicillin-binding protein (PBP)

The enzyme active site motifs S-X-X-K, S-X-N, and K-S/T-G in the primary sequence of class
A B-lactamases also exist in PBP3. Based on the primary sequences, the alignment was gener-
ated using Clustal Omega [32, 33, 34] of GenomeNet at Kyoto University Bioinformatics
Center (https://www.genome.jp/tools-bin/clustalw).



