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12 Supplementary Data 1
13 This dataset contains the geographic coordinates (latitude and longitude) and
14 administrative information (region, woreda, and health center) for each study site
15 included in the spatial map. These data were used to create the geographic
16 visualization of sampling locations across Ethiopia shown in Fig. 1a. 
18 Supplementary Data 2
19 This dataset summarizes the number of samples sequenced per health facility and
20 region. It was used to generate the bar plot illustrating the sample distribution across
21 study sites, as shown in Fig.1b.      
22 [bookmark: _GoBack]Supplementary Data 3
23 Metadata and genotype file for all successfully sequenced samples for drug resistance
24 loci. Only successfully sequenced samples were used for drug resistance marker
25 prevalence estimates. 0=Reference call (Wildtype), 1=Alternative heterozygous call
26 (Mixed mutant), 2=Alternative homozygous call (Pure mutant), -1=Missing call. Note
27 that the number of samples successfully genotyped varies per locus, drug resistance
28 MIP panel.

23 Supplementary Data 4
24 This dataset includes the number of samples analyzed (n) and the frequency (freq) of
25 each k13 mutation (e.g., P441L, P574L, R622I, A675V) or wild-type genotype per
26 district. Latitude and longitude coordinates are provided for spatial visualization. 27
28 Supplementary Data 5
29 This dataset contains pairwise identity-bydescent (IBD) values among Plasmodium
30 falciparum isolates. It includes comparisons between isolate pairs (p1 vs. p2) from the
31 same health facility, with associated coordinates, sample IDs, K13 R622I mutation
32 status, and other relevant variables
33 
34  Fig. 2b shows the distribution of IBD values between mutant and wild-type parasites.
35  Fig. 2c displays a network of highly related parasites (IBD ≥ 0.99), colored by mutation
36 status.
37 Fig. 2d compares IBD values within R622I mutants versus wild-type parasites,
38 highlighting significantly higher relatedness among mutant parasites (***P = 0.0004,
39 Mann–Whitney U test). 39
40 Supplementary Data 6
41 Genotype matrix of Plasmodium falciparum samples showing the presence (1) or
42 absence (0) of the k13 622I mutation and mdr1 variants (N86Y, Y184F, D1246Y). Each
43 row represents an individual sample. The "None" column indicates samples with no
44 detected mutations across all loci. This figure highlights the predominance of wild-type
45 genotypes, with only one sample harboring the K13 622I mutation. 46
47 Supplementary Data 7
48 Genotype matrix of P. falciparum samples carrying the K13 675V mutation along with
49 mdr1 variants. Each row corresponds to a sample, with binary values indicating the
50 presence (1) or absence (0) of mutations in K13 (675V) and mdr1 (N86Y, Y184F,
51 D1246Y). All samples possess all four mutations, with no wildtype genotypes, as
52 indicated by zero values in the "None" column. 53
54 Supplementary Data 8
55 Filtered VCF file containing high-quality SNP genotypes for P. falciparum isolates
56 collected from five Ethiopian regions (Amhara, Gambella, Oromia, SNNP, and Somali).
57 The dataset supports the following analyses:
58
59 Fig. 4a: Complexity of infection (COI) estimates by region.
60 Fig. 4b: Principal component analysis (PCA) of parasite population structure, with
61 points colored by region and shaped by K13 R622I mutation status.
62 Fig. 4c: Nucleotide diversity (π) calculated from minor allele frequency distributions to
63 assess within-population genetic variation.
64 
65 Fig. 4d: Pairwise population differentiation metrics (e.g., FST), illustrating genetic
66 divergence across regions. 66
67 Supplementary Data 9
68 This dataset contains pairwise identity-bydescent (IBD) values among Plasmodium
69 falciparum isolates collected from 12 health facilities across Ethiopia. It includes sample
70 IDs, IBD comparisons (p1 vs. p2), geographic coordinates, and health facility identifiers.
71 . The dataset supports the following analyses:
72 Fig. 5a: Distribution of pairwise IBD values across all study sites, showing the proportion
73 of isolate pairs sharing various levels of genetic relatedness, with a focus on highly
74 related pairs (IBD ≥ 0.90).
75 Fig. 5b: Distribution of IBD values within individual health facilities, displayed as
76 boxplots representing interquartile ranges, medians, 95% confidence intervals, and
77 outliers.
78 Fig. 5c: Network of highly related parasite pairs (IBD ≥ 0.90), with nodes representing
79 individual isolates and edges indicating strong genetic relatedness. Nodes are colored
80 by health facility across five Ethiopian regions.
81 Fig. 5d: Spatial visualization of highly related parasite pairs (IBD ≥ 0.90) within and
82 between health facilities. Node colors indicate health facility, and connecting lines
83 represent the strength of IBD sharing between sites. Shading reflects the most related
84 parasite pairs at each location.
