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Supplementary Figures[image: ]
[bookmark: _Ref208908686]Supplementary Figure 1. Hypervirulence-associated gene PCR profiles and antimicrobial resistance patterns in 44 clinical K. pneumoniae isolates. (A–D) PCR amplification profiles of four representative hypervirulence-associated genes: peg-344, iucA, rmpA, and rmpA2. DNA molecular-weight marker (N3231L for peg-344, rmpA, and rmpA2; N3232L for iucA; Thermo Fisher Scientific, USA). (E) Antimicrobial resistance profiles of carbapenem-resistant (CRKP) and hypervirulent carbapenem-resistant K. pneumoniae (hv-CRKP) isolates. Tested antimicrobial agents include amoxicillin–clavulanate (AMC), amikacin (AMK), aztreonam (ATM), ceftazidime (CAZ), cefoperazone–sulbactam (CSL), ceftriaxone (CRO), ceftazidime–avibactam (CZA), piperacillin–tazobactam (TZP), cefepime (FEP), imipenem (IPM), meropenem (MEM), ertapenem (ETP), levofloxacin (LVX), tigecycline (TGC), colistin (COL), trimethoprim–sulfamethoxazole (SXT), and cefuroxime (CXM). The colour key indicates susceptibility: blue = susceptible; orange = intermediate; red = resistant. Additional annotations denote clade, sequence type (ST), virulence category (CRKP or hv-CRKP), patient outcome (survival/death), Sequential Organ Failure Assessment (SOFA) score, Acute Physiology and Chronic Health Evaluation II (APACHE II) score, and Charlson Comorbidity Index (CCI).
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[bookmark: _Ref208908689][bookmark: _Ref209463471]Supplementary Figure 2. Prevalence of Antibiotic Resistance Genes in hv-CRKP and CRKP Strains. The sample sizes were 17 for hv-CRKP and 27 for CRKP strains. Positive samples indicate the number of samples harboring the gene. Dot size and color represent the percentage of positive samples, scaled from 0% (blue) to 100% (red). Genes highlighted in blue indicate those significantly enriched in CRKP strains.
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[bookmark: _Ref208908691][bookmark: _Ref209463474] Supplementary Figure 3. Prevalence of Virulence Genes in hv-CRKP and CRKP Strains. The sample sizes were 17 for hv-CRKP and 27 for CRKP strains. Positive samples indicate the number of samples harboring the gene. Dot size and color represent the percentage of positive samples, scaled from 0% (blue) to 100% (red). Genes highlighted in red are those significantly enriched for virulence in hv-CRKP isolates.
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Supplementary Figure 4. Comparative read-mapping coverage of the Scaffold_31 region among ST23 and ST11 Klebsiella pneumoniae isolates. (A) Gene organization and sequencing coverage depth across Scaffold_31 in ST23 isolates. The upper panel shows the annotated gene structure within Scaffold_31, with gene orientation indicated by arrows. The lower panel displays sequencing read coverage depth following mapping of paired-end reads from ST23 isolates with an average whole-genome sequencing depth ≥20× to the Scaffold_31 reference. Each coloured line represents an individual isolate. The x-axis indicates genomic coordinates along Scaffold_31, and the y-axis indicates read coverage depth. (B) Gene organization and sequencing coverage depth across Scaffold_31 in ST11 isolates. The upper panel shows the annotated gene structure of Scaffold_31, consistent with that shown in panel A. The lower panel depicts read coverage depth across Scaffold_31 after mapping paired-end reads from ST11 isolates with an average whole-genome sequencing depth ≥20×. Individual isolates are represented by distinct coloured lines, illustrating variation in coverage patterns across the scaffold.
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Supplementary Figure 5. Mutational Profiles of Virulence Genes across Sequence Types in K. pneumoniae. Genes highlighted in red indicate that the mutations are enriched in a large proportion of ST11 strains, while genes highlighted in blue indicate enrichment of mutation sites in non-ST11 strains. The “Multi-Types” designation indicates frameshift_variant, synonymous_variant, missense_variant, conservative_inframe_deletion, disruptive_inframe_deletion. The “Multi-class” indicates “Antimicrobial activity/Competitive advantage”. Clinical assessment scores including: Sequential Organ Failure Assessment (SOFA) score, Acute Physiology and Chronic Health Evaluation II (APACHE II) score, and Charlson Comorbidity Index (CCI). The "Summary of Mutation Types" presents the aggregated mutation data from all samples at the relevant genomic positions. The "Heatmap of Mutational Landscape" displays the mutation profile of each sample across the relevant genomic positions.
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Supplementary Figure 6. Landscape of Virulence Genes across Sequence Types in K. pneumoniae. Clinical assessment scores including: Sequential Organ Failure Assessment (SOFA) score, Acute Physiology and Chronic Health Evaluation II (APACHE II) score, and Charlson Comorbidity Index (CCI). Genes highlighted in red indicate virulence genes that are present in ≥70% of ST11 isolates while being found in fewer than 5 isolates of non-ST11 strains. Genes highlighted in purple indicate those present in ST23 isolate and in fewer than 5 isolates of non-ST23 strains.
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Supplementary Figure 7. Landscape of Antibiotic Resistance Genes across Sequence Types in K. pneumoniae. Clinical assessment scores including: Sequential Organ Failure Assessment (SOFA) score, Acute Physiology and Chronic Health Evaluation II (APACHE II) score, and Charlson Comorbidity Index (CCI). Genes highlighted in red indicate genes that are present in ≥70% of ST11 isolates while being found in fewer than 5 isolates of non-ST11 strains. Genes highlighted in blue denotes genes found in only one isolate.



Supplementary Table 1. Publicly Available ST23 and ST11 Klebsiella pneumoniae Genomes Used for SSF Comparative Mapping Analysis. Supplementary Table 2. Virulence profiles of hv-CRKP and CRKP among 44 Klebsiella pneumoniae Isolates. Supplementary Table 3. Clinical Characteristics of the 44 Patients. Supplementary Table 4. Lineage-specific Virulence Genes in ST11-hv-CRKP Isolates. Supplementary Table 5. Lineage-specific Genes Underlying the Four-Patient Mortality-Associated Subclade in Clade 2.subC. Supplementary Table 6. Lineage-specific Nonsynonymous SNPs and Associated Genes in ST11-hv-CRKP. Supplementary Table 7. Characterization of SNPs in virulence genes across K. pneumoniae sequence types. Supplementary Table 8. Virulence Gene Profiles across Sequence Types of K. pneumoniae. Supplementary Table 9. Antibiotic Resistance Gene Profiles across Sequence Types of K. pneumoniae.
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Distribution of Virulence Genes in hv_CRKP and CRKP
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