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Supplemental Figure 1. Highly variable genes (HVGs) were identified using Seurat’s “vst” method.
The Seurat package’s variance stabilizing transformation or “vst” method identified 5,000 genes with the strongest average expression and large standardized variances from the expected mean-variance relationship typical in single cell datasets. This allowed us to identify genes that exhibited the greatest amount of variability in their expression profiles between cells in the AmE-711 sample and are thus some of the most informative genes for downstream differential expression analysis as they capture heterogeneity in the cell line and inform downstream dimensionality of the dataset and clustering of the cells. 
Among the top 25 HVGs with the greatest variability as ranked by Seurat we identified DWV polyprotein RNA (denoted by Am_DWVgp1) and genes encoding proteins with known nervous and muscle- tissue development associated functions in fruit flies (D. melanogaster). Others encode proteins with known functions in cellular signaling, cytoskeleton remodeling, and basement membrane formation. Annotations for some of the A. mellifera protein-coding and long non-coding RNAs identified by Seurat as HVGs were sparsely available.
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Supplemental Figure 2. AmE-711 cell type designation transfers from the integrated tissue comparison Seurat object.
For 6,122 cells assigned 13 cluster designations (i.e. cell type or state IDs) in the integrated tissue comparison Seurat object, annotations were transferred to the original AmE-711 Seurat object. A) Following cluster marker identification for the integrated tissue comparison, we examined how the cells clustered together using the UMAP cell embeddings for the full 6,930 cells and transferred the integrated tissue comparison annotations (denoted by “IntC#_”) for 13 clusters (denoted by “Post-Comp. C#”). B) Comparison of cluster marker expression for markers identified as differentially expressed in the integrated object showed subtle differences when their expression was examined in AmE-711 cells alone. Some markers were only identified as differentially expressed compared to in vivo derived cells, but not when compared only to other AmE-711 cells. 
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Supplemental Figure 3. Thirteen AmE-711 clusters displayed heterogeneous distributions for 6,122 cells across each of six quality control metrics inspected with violin plots after comparison to in vivo derived isolated cell gene expression. 
A) While most clusters showed large variation in their distribution of RNA counts centered around a single mean, some did not, such as was observed for cluster C08, or very little dispersion from the mean as was seen in the highly DWV-infected cluster C01. B) Clusters C05 through C13 all had high median feature (gene) counts but C01, C02, and C04 did not. C03 on the other hand had a uniquely bimodal distribution. C–D) G2/M and S cell cycle markers comprised a high proportion of counts in the cells of the most highly DWV-infected cells in C03 where DWV may be co-opting genes involved in the S phase for its own replication. E) Ribosomal gene counts were uniform in proportion for clusters C01 and C05 through C13 at ~15%. C07 on the other hand represents less metabolically active cells with an exceptionally low proportion of ribosomal cell counts whereas the opposite is true for C08. F) The same was true for mitochondrial genes in that only clusters C02 and C04 showed wider distributions proportional to counts of all other RNAs, supporting the designation of plasmatocyte-like cells involved in phagocytosis of other cells.
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Supplemental Figure 4. A pre-integration check visualized following non-linear dimensional reduction of four merged Seurat objects identified batch effects and predicted 23 clusters. 
Prior to integration, A) batch effects were evident for each sample based on the experiment from which they originated following linear and non-linear dimensional reduction. B) Six clusters of AmE-711 isolated cells, four clusters dominated by younger whole pre-pupal isolated cells, 10 clusters of older whole pupal isolated cells, and 5 of adult brain isolated cells using a resolution parameter of 0.7, which was halfway between those visualized by Clustree.
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Supplemental Figure 5. Clustering tree plot visualizing cluster membership at increasing resolutions for the AmE-711 and Integrated Tissue Comparison Seurat objects.
The Clustree package was used to visualize how cluster membership shifts with an increased resolution parameter to identify unstable clusters resulting from technical artefacts rather than biologically informative clusters capturing cell types or states. Optimizing the resolution parameter thus establishes the granularity of the downstream clustering so that cells with similar expression patterns cluster together, revealing similarities in cell type or state. A) For the 6,930 AmE-711 cells, a resolution parameter of 0.3, highlighted in red, was used to cluster the cells into nine distinct clusters. B) A resolution parameter of 1.0 was used to cluster the 12,328 cells integrated from two pooled honey bee whole pupae, one adult brain, and the AmE-711 derived sample into 24 distinct clusters. 
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Supplemental Figure 6. 24 tissue comparison clusters of cells integrated from four sample sources displayed heterogeneous distributions in each of six quality control metrics.
A–B) Tissue comparison clusters C05-C08, C10, and C11 were distinguished by higher median RNA counts and greater gene diversity compared to all other clusters. Clusters from the integrated samples were more heterogeneous in their feature counts compared to AmE-711 clusters alone. C–D) Cluster C01, consisting of all AmE-711 cells clustered in the post-comparison C01 was again distinguished by its low RNA counts and even lower gene diversity, of which G2/M and S phase genes were overrepresented. E) A greater number of clusters in the integrated object displayed high proportions of ribosomal genes, including two clusters consisting entirely of pupal-derived cells. 
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Supplemental Figure 7. Log-normalized expression of mushroom body and Kenyon cell-specific marker genes differed in AmE-711–specific cells compared to the log-normalized expression in the integrated object. 
A) Some markers in the mushroom bodies (MB), B) all Kenyon cells (KCs), C) type II Kenyon cells (KC-IIs), D) small Kenyon cells (sKCs), E) middle Kenyon cells (mKCs), and F) large Kenyon cells were only strongly expressed in clusters composed primarily or exclusively of cells from adult or late-stage pupal nervous tissues. Many of these markers have been implicated in behavioral maturation regulation, juvenile hormone signaling, and learning and cognition in adult worker bees. 
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Supplemental Figure 8. AmE-711 expression of extracellular matrix orthologs. 
In accordance with our cell-cell communication analysis, AmE-711 cells ubiquitously express extracellular matrix components that have previously been implicated in fruit fly neuron and muscle morphogenesis through their interactions with glia, neurons, and muscles.
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