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Extended Data Fig. 4 | Therapeutic efficacy of mice with seven optimal AMPs. 
a, g_AMP14, g_AMP33, g_AMP41, g_AMP42, m_AMP46 and m_AMP76 were used 
for mice infected with CRAB QLH-2022-637, and g_AMP14, g_AMP35, g_AMP41, 
g_AMP42, m_AMP46 and m_AMP76 were used for mouse infected with MRSA 
QLH-2022-718. b, AMPs with significantly therapeutic effects in CRAB and 
MRSA-infected groups. CRAB 637: CRAB QLH-2022-637; MRSA 718: MRSA QLH-
2022-718. c, d, PCoA analysis based on weighted UniFrac distance matrix using 
asv table. e–j, Clustering analysis with weighted UniFrac distance matrix at the 
phylum, class, and genus level. k, H&E staining of mouse colon and kidney tissues 
sections (scale bar, 100 μm). Arrow colors represent different lesions, in colon 

tissue (black: shedding of intestinal epithelial cells; green: loose arrangement 
of intestinal glands; blue: karyopyknosis of intestinal epithelial cells; dark 
blue: focal aggregates of lymphocytes in the submucosa; red: focal erosion of 
intestinal tissue), and in kidney tissue (black: hydropic degeneration of renal 
tubular epithelial cells; blue: karyopyknosis of renal tubular epithelial cells; grey: 
eosinophilic material in renal tubules; orange: cytoplasmic rarefaction and pale 
staining of renal tubular epithelial cells; yellow: venous stasis; brown: necrosis 
of renal tubular epithelial cells). Experiments were performed in duplicates with 
similar results and one representative figure is shown.
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Extended Data Fig. 5 | Mechanistic studies of optimal AMPs. a–c, The 
SEM images of CRAB QLH-2022-637 (a), MRSA QLH-2022-718 (b) and E. coli 
ATCC25922 (c) treated with AMPs. SEM images of each treatment group are 
shown at two scale levels: 2 μm (left) and 500 μm (right). d, PCoA represents the 
Bray-Curtis distance between individuals in the grouping based on the FPKM 
value and displays the P value and F statistic. Statistical analysis was conducted 
using PERMANOVA. Corresponding interpreted percentages are indicated in 
parentheses for each principal axis (PCoA1 and PCoA2). n = 6 in each group.  
e, Differential gene expression analysis was shown on volcano plot to exhibition 

the comparison between Arkwillin-treated group and control. The x-axis 
represents the log2 fold change, and the y-axis shows the -log10 Padj value  
derived from a two-sided Wald test performed by DESeq2, with multiple  
testing correction using the Benjamini-Hochberg method. The vertical dashed 
line depicts the absolute log2foldchange > 0 threshold, and the horizontal 
dashed line marks the Padj ≤ 0.05 significance threshold. Genes exhibiting 
significant alterations are highlighted in red dot (up-regulated) or blue dot 
(down-regulated). Schematic in (a–c) was created with BioRender.com.
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