


Supplementary Figures
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Supplementary Figure 1 Characterisation of the early life anelloviruses at the genus level. A: Boxplot of the log10 transformed relative abundance of anelloviral genera (relative to the abundance of bacteriophages and adenoviruses as in Figure 1A), ordered by median relative abundance, if the median relative abundance is below 0 they are ordered by prevalence. The first column to the right represents the prevalence of the genus in the samples, and the second column represents the number of unique species of the genus. The box represents the 25th and 75th percentile, the middle line represents the median, and the upper and lower whiskers represent the 5th and 95th percentiles. The relative abundance for each genus of each child is illustrated by a point in the background of the boxplot. B: Spearman correlation plot of anelloviral genera. Blue colour represents a negative correlation and red colour represents positive correlation. The asterisks represent a significant (p-value <0.05) correlation.
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Supplementary Figure 2 Associations between the anellovirus composition and the bacteriophageome or bacteriome. Non-metric MultiDimensional Scaling plot of procrustes analyses, with permuted p-value and correlation-like statistic derived from the Procrustes sum of scares. Based on ordinations from either Bray-Curtis dissimilarity, or Jaccard or Aitchison distance. A: Comparing anellovirome and bacteriophageome. B: Comparing anellovirome and 16S bacteriome.
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Supplementary Figure 3 Associations between the gut anellovirus composition and the development of chronic childhood diseases. The principal coordinate analysis (PCoA) of the Aitchison and Jaccard distances, participants are illustrated as points and coloured by disease status. Ellipses illustrate the 90% confidence level. Percentages on the X and Y axis denotes the variance explained by the principal coordinate. R2 and P-value are from PERMANOVA. A: Any asthma diagnosis up until the age of six years. B: Any atopic dermatitis diagnosis up until the age of six years. C: Any allergic rhinitis diagnosis up until the age of six years.
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Supplementary Figure 4 Associations between the gut anelloviral abundances at the subgenus level and the development of chronic childhood diseases. Boxplots of the relative abundance of log10 transformed anelloviral subgenera (relative to the abundance of bacteriophages and adenoviruses as in Figure 1A). The box represents the 25th and 75th percentile, the middle line represents the median, and the upper and lower whiskers represent the 5th and 95th percentiles. The anelloviral subgenera are ordered according to median relative abundance as described in Figure 1E. P-values are from a generalised linear model adjusted for covariates. Split by disease status as denoted below.Sensitivity and specificity as calculated by indicator species analysis of anelloviral subgenera. The subgenera are ordered according to their specificity in cases. Split by disease status as denoted below. A: Any asthma diagnosis up until the age of six years. B: Any atopic dermatitis diagnosis up until the age of six years. C: Any allergic rhinitis diagnosis up until the age of six years.
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Supplementary Figure 5 Associations between the gut anelloviral abundances at the genus level and the development of chronic childhood diseases. Boxplots of the relative abundance of log10 transformed anelloviral genera (relative to the abundance of bacteriophages and adenoviruses as in Figure 1A). The box represents the 25th and 75th percentile, the middle line represents the median, and the upper and lower whiskers represent the 5th and 95th percentiles. P-values are from a generalised linear model adjusted for covariates. Split by disease status as denoted below. Sensitivity and specificity as calculated by indicator species analysis of anelloviral genera. Split by disease status as denoted below. A: Any asthma diagnosis up until the age of six years. B: Any atopic dermatitis diagnosis up until the age of six years. C: Any allergic rhinitis diagnosis up until the age of six years.

Supplementary Tables

Supplementary Table 1: Results of environmental variables using a generalised linear model adjusted for covariates on Faith’s PD and overall anelloviral abundance. Related to Figure 3A.
Supplementary Table 2: Results of environmental variables using a PERMANOVA adjusted for covariates on beta diversity metrics (Bray-Curtis dissimilarity, Jaccard distance, Aitchison distance). Related to Figure 3B.
Supplementary Table 3: Results of binary environmental variables using a Wilcoxon rank sum test on relative abundance of anelloviral subgenera or genera. Related to Figure 3C.
Supplementary Table 4: Results of continuous environmental variables correlated with Spearman’s rank correlation on relative abundance of anelloviral subgenera or genera. Related to Figure 3C.
Supplementary Table 5: Results of chronic childhood disease outcomes (allergic rhinitis, atopic dermatitis, and asthma) using a generalised linear model adjusted for covariates on alpha diversity metrics (Observed richness, Shannon index, Inverse Simpson index, Evenness, and Faith’s PD) and overall anelloviral abundance. Related to Figure 4. 
Supplementary Table 6: Results of chronic childhood disease outcomes (allergic rhinitis, atopic dermatitis, and asthma) using a PERMANOVA adjusted for covariates on beta diversity metrics (Bray-Curtis dissimilarity, Jaccard distance, Aitchison distance, Unweighted UniFrac distance, Weighted UniFrac distance, Canberra distance, and Spearman distance). Related to Figure 4. 
Supplementary Table 7: Results of chronic childhood disease outcomes (allergic rhinitis, atopic dermatitis, and asthma) using a generalised linear model adjusted for covariates on relative abundance of anelloviral species, subgenera, or genera. Related to Supplementary Figure 4 and 5. 
Supplementary Table 8: Results of chronic childhood disease outcomes (allergic rhinitis, atopic dermatitis, and asthma) using indicator species analysis on relative abundance of anelloviral species, subgenera, or genera. Related to Supplementary Figure 4 and 5. 
Supplementary Table 9: Results of chronic childhood disease outcomes (allergic rhinitis, atopic dermatitis, and asthma) and relative abundance of anelloviral species or subgenera using multivariate models (random forest and sPLS). Related to Methods section Statistical analyses. 
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