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Synergistic effects of novel penicillin-binding protein 1A amino acid substitutions contribute to
high-level amoxicillin resistance of Helicobacter pylori

(AR= ) e ERE 1A OFR 7 I/ BREROMBRLIRIS, Helicobacter pylorf IZ BT
HWWTEE LY Ui HE ST B)

A ek
mSphere

MCES

The growing resistance to amoxicillin (AMX) — one of the main antibiotics used in Helicabacter
prlors  eradication therapy—is an increasing health econcern. Several mutations of
penicillin-hinding protein 1A (PBP1A) are suspected of causing AMX resistance; however, only a
limited sat of these mutations have been experimentally explored. This study aimed to investigate
four PBP1A mutations G.e., T5588, N662H, THA3A, and G596S) carried by strain KIN78, a
high-level AMX-resistant clinical H. pylors isalate with an AMX minimal inhibition concentration
(MIC) of 2 ng/ml. We transformed a recipient strain 26695 with the DINA containing one to four
mutation allele combinations of the pbpl gene from strain KIN76. Transformants were subjected
to pencmic exploration and antimicrobial susceptibility testing. The resistance was
transformable, and the presence of two to four PBP1A mutations (T5585 and N5G2H, or TH93A
and G595%), rather than separate single mutations, was necessary to synergistically increase the
AMX MIC up to 18-fold compared with the wild-type (WT) strain 26695. An AMX binding assay of
PBPI1A was performed using these strains, and binding was visualized by chasing Bocillin, a
fluorescent penicillin analog. This revealed that all four-mutation allele-transformed strains
exhibited decreased affinity to AMX on PBP1A than the WT. Protein structure modeling indicated
that functional modifications occur as a result of these amine acid substitutions. This study
highlights a new synergistic AMX resistance mechanism and established new markers of AMX
resistance in A, pylozt.
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