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Materials and Methods 
Strains and species identification
[bookmark: OLE_LINK180][bookmark: OLE_LINK181][bookmark: _Hlk152145482]In 2023, during our collection of bacterial strains from two grade-A tertiary hospitals, each with over 3,000 beds, one in Henan and the other in Shaanxi province, we encountered two highly drug-resistant strains isolated at different times. Primary species identification of these strains was conducted using MALDI-TOF mass spectrometry (MS) (Autof MS1000, Autobio Diagnostics, China), and Autof Acquirer (Version V2-V2.0.196) containing 5189 microbial species from 17800 microbial strains was used to analyze the results, followed by whole genome sequencing (see below).

Antibiotic susceptibility testing
[bookmark: _Hlk161999109]Minimum inhibitory concentrations (MICs) were determined by the agar dilution method, according to the Clinical and Laboratory Standards Institute (CLSI) guidelines [1]. The breakpoints for Enterobacterales specified in CLSI M100-ED33 were employed for interpretation, except for tigecycline, where the European Committee on Antimicrobial Susceptibility Testing (EUCAST; http://www.eucast.org/) guidelines were utilized due to the absence of CLSI breakpoints.

Whole genome sequencing and analysis
[bookmark: _Hlk152084385][bookmark: OLE_LINK221]Genomic DNA from the two strains was extracted using the QIAamp DNA minikit (Qiagen, Hilden, Germany), followed by whole genome sequencing with the Illumina HiSeq 2500 platform. The raw sequencing reads were refined using fastp v0.23.2 [2], and the trimmed paired-end reads were then assembled de novo with shovill v1.1.0 (https://github.com/tseemann/shovill), discarding contigs shorter than 200 bp. Average nucleotide identity (ANI) and in silico DNA-DNA hybridization (dDDH) values were calculated using fastANI v1.32 [3] and the genome-to-genome distance calculator (formula 2) [4], respectively. A cutoff of ≥96% ANI [5] or ≥70.0% dDDH [4] values was used to define a bacterial species. Antimicrobial resistance genes were identified within these genome sequences through ABRicate (https://github.com/tseemann/abricate). The ORF prediction and gene function annotation of the genomes were performed using Bakta v1.8 [6].

[bookmark: _Hlk152150927]Phylogenetic analysis
[bookmark: OLE_LINK108][bookmark: _Hlk152514772][bookmark: _Hlk152525306][bookmark: OLE_LINK240]The 16S rRNA gene sequences from the two strains were amplified by PCR using universal primers 27F and 1492R [7]. Corresponding gene sequences from other species were retrieved from the EzBioCloud database [8]. These sequences were aligned using MAFFT v7.505 [9] and refined with trimal v1.4 [10]. For a multilocus sequence analysis, the complete sequences of five housekeeping genes encoding translational elongation factor EF-G (fusA), DNA gyrase subunit B (gyrB), isoleucyl-tRNA synthetase (ileS), translation elongation factor EF-4 (lepA) and leucyl-tRNA synthetase (leuS) of the two strains, as well as those from other available type strain genomes, were extracted, concatenated, and then compared utilizing MAFFT and trimal [11]. Whole genome SNPs for each isolate were identified using Snippy (https://github.com/tseemann/snippy). Phylogenetic trees, were constructed with FastTree [12], employing the maximum likelihood method, and were visualized using ggtree [13].

Phenotypic characterization
[bookmark: _Hlk161744471]As described previously [14], the Gram staining and biochemical characterization of strain 23021821 were performed using bioMérieux API 20E and API 50CH kits, following the manufacturer’s guidelines. Oxidase activity was assessed with bioMérieux oxidase reagent. Cell morphology was observed under an optical microscope after a 16-hour incubation on LB agar at 37°C. Growth patterns were analyzed on various agar media, including tryptic soy agar (TSA), Luria-Bertani (LB) agar, brain heart infusion (BHI) agar, and Müller-Hinton (MH) agar. To determine optimal growth conditions, we incubated the cells in tryptic soy broth (TSB) for 24 hours at temperatures ranging from 4 to 44°C, pH levels from 4.0 to 11.0, and salt concentrations between 0 and 9% (w/v) in a thermostatic incubator. Anaerobic growth was tested by incubating cells on BHI agar in an anaerobic bag for 48 hours. Catalase activity was determined by the formation of bubbles upon the addition of 3% (v/v) H2O2 to fresh biomass grown on LB agar for 24 hours.

Table S1 Antibiotic resistance genes carried by the two strains.
	Antibiotic type
	23021821
	3007

	Aminoglycoside
	aadA1
	aac(6')-Ib-cr5

	
	
	aph(4)-Ia

	
	
	aac(3)-IVa

	β-lactam
	blaNDM-1
	blaDHA-1

	Rifamycin
	arr-3
	arr-3

	Tetracycline
	tet(59)
	tet(59)

	Quinolone
	qnrD1
	qnrD1

	Trimethoprim	
	dfrA1
	dfrA1

	Lincosamide
	lnu(F)
	lnu(F)

	Bleomycin
	ble-MBL
	

	Sulfonamide
	
	sul1

	
	
	sul2

	Macrolide
	
	mph(E)
msr(E)
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