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Figure S1 - Mean and 1SE of sequenced reads by colony strength. Each bar represents 5 RNA
libraries of colony level brood-nest bee samples from commercial operations.
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Figure S2 - Heatmap and dendrogram for read counts mapped to viral genomes normalized to
within samplef-actin read counts per library (log10(viral read counts mapped to viral genomes
normalized to within sample [-Actin read counts per library (log10(viral read count) - log10(f-actin
read count)). Detections with less than 25% genome coverage for all libraries were removed.
Colonies are organized by their relative population strength (Weak, Medium, Strong) and source



beekeeping operation (A:G). Numbers represent unique colony IDs. Clustering was performed using
complete Euclidean distance.
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Figure S3 - qPCR results for a standard panel of viruses with the addition of four Lake Sinai variants
by colony strength. Ct values are normalized by sample f-Actin measures. Values presented are the
mean of three replicates for Acute Bee Paralysis virus (ABPV), Black Queen Cell virus (BQCV),
Chronic Bee Paralysis virus (CBPV), Lake Sinai virus (dLSV.FOR.REV, dLSV1.F1.R1, dLSV1.F5.R5,
dLSV2.F3R3), Deformed Wing virus (DWYV), Israeli Acute Paralysis virus (IAPV), Kashmier Bee virus
(KBV), and Sac brood Virus (SBV). Colonies are organized by their relative population strength
(Weak, Medium, Strong) and source beekeeping operation (A:G).



Virus Contrast p adjusted

Medium-Weak 0.994

ABPV Strong-Weak 0.684
Strong-Medium 0.627
Medium-Weak 0.007

BQCV Strong-Weak 0.002
Strong-Medium 0.515
Medium-Weak 0.359

CBPV Strong-Weak 0.827
Strong-Medium 0.795
Medium-Weak 0.787

DWvV Strong-Weak 0.980
Strong-Medium 0.700
Medium-Weak 0.350

SBV Strong-Weak 0.198
Strong-Medium 0.879
Medium-Weak 0.033
dLSV.FOR.REV  Strong-Weak 0.000
Strong-Medium 0.032
Medium-Weak 0.112

dLSV1.F1.R1  Strong-Weak 0.130
Strong-Medium 0.999
Medium-Weak 0.007

dLSV1.F5.R5  Strong-Weak 0.005
Strong-Medium 0.896
Medium-Weak 0.124

dLSV2.F3.R3  Strong-Weak 0.022
Strong-Medium 0.508

Table S1 - Pairwise comparisons of the gPCR results for Acute Bee Paralysis virus (ABPV), Black
Queen Cellvirus (BQCV), Chronic Bee Paralysis virus (CBPV), Lake Sinai virus (dLSV.FOR.REV,
dLSV1.F1.R1, dLSV1.F5.R5, dLSV2.F3R3), Deformed Wing virus (DWV), Israeli Acute Paralysis virus
(IAPV), Kashmier Bee virus (KBV), and Sac brood Virus (SBV). Adjusted p-values represent the
ANOVA and subsequent pairwise Tukey HSD tests across three replicates for each colony. Adjusted
p-values in bold indicate a p<0.05.
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Figure S4 - Phylogeny of RNA-dependent RNA polymerase (RARp) nucleotide sequences for LSV
assembled contigs from this study (2023) and closely related NCBI Genbank sequences. Maximum
likelihood trees were generated over 100 bootstrap replicates using the GTRGAMMA model. NCB/
accessions were selected based on their similarity to assembled contig RdRp using blastn. Contigs
are labeled by their host colony’s relative population strength (Weak, Medium, Strong), source
beekeeping operation (A:G), colony ID, and contig ID. Assembled LSV contigs from this study are
included as supplemental material.
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Figure S5 - Heatmap of all 776 (386 upregulated and 390 downregulated of Weak relative to Strong
colonies) differentially expressed transcripts by colony. Results were filtered to an adjusted p-value
0f <0.01. Genes are sorted by standard deviations and plotted values are the difference between
LFC and row means. Clustering was performed using complete Euclidean distance.
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Figure S 6 - Principal component analysis of the top 100 differentially expressed transcripts
between colonies of differing population strengths.
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Figure S7 - Ratio of differentially expressed genes by curated immune gene pathway as compared
between Weak vs Strong colonies and Medium vs Strong Colonies.
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Figure S8 - Coenzyme Q10 (ubiquinone) expression by colony strength.
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Figure S9 - Heat shock protein expression by colony strength.
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Figure S10 - Cytochrome P450 gene family expression by colony strength. Results filtered to an

adjusted p-value <0.01.
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Figure S11 - Major royal jelly protein expression by colony strength. Gene displayed were selected
based on the two highest and two lowest p-values.
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Figure S12 - KEGG Gene Set Enrichment results.
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Figure S13 - KEGG Over-Representation results.
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Figure S14 - GO Gene Set Enrichment Analysis for the cellular component.
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Figure S15- GO Gene Set Enrichment Analysis for biological component.
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Figure S16 — GO Gene Set Enrichment Analysis for molecular function.
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Figure S17 - General experimental design. Colonies were sampled according to their population
strengths (n=15) and for each: pooled colony samples were enriched for viruses and mRNA,
followed by library preparation and lllumina short read sequencing. Ultimate analyses included viral



metagenomics and differential gene expression. Images depicting virus, mRNA, and read alignment
were generated using ChatGPT v5.2. Remaining images are open source.



