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Supplementary Discussion: 

Notably, 3 (of 13 total contigs) from oPacV-421 and 4 (of 18 total contigs) from oPacV-662 were shorter than 5 Kb. These contigs make up 3% and 1.3% of the partial genomes, respectively. Their short length may decrease the confidence of the inclusion in the genome bins, in particular, since coverage information should not contribute to binning due to bias of MDA amplification. However, given the nature of the reduced complexity of targeted-metagenomes (relative to bulk metagenomes), very low GC-content, and tetranucleotide frequency clustering we chose to include them in our genomic bins (Figure 4, Supplementary Figure 4 and 5). None of the major features that we describe are located on these smaller contigs (Figure 4). Thus, their contribution is relatively minimal, yet ultimately they lend to more complete genomic information. 
     A variety of evidence lends support to the idea that the collections of contigs are from a single entity: 1.) their highly tetranucleotide frequencies and GC-content that is highly distinct from co-sorted cellular DNA and shared within a given PacV, 2.) single copy of the only single copy marker, PolB, and 3.) a lack of underlying sequence diversity within the genome bins (no greater than expected from MDA or sequence error).  Additionally, in the case of PacV-1605, which we recovered twice, 91.2% of the larger version of the genome was recovered in the other well, indicating the high likelihood the contigs come from a single virus population. Missing fragments are likely due to differences in coverage of the genomes (621x vs 33x), bias in MDA amplification. The very low sequence differences (<1% nucleotide dissimilarity of aligned regions) are consistent with potential errors from sequencing or assembly. 
[bookmark: _GoBack]     For the multi-cell sorts, and to a lesser degree single cell sorts, one potential complication of the binning approach is that multiple giant viruses may have similar GC-content and, as a consequence, convergent tetra-nucleotide frequencies challenging the ability to distinguish different viruses. Additionally, for all viruses, our examination of the copy numbers of the 47 ancestral Megavirales viruses, i.e., proteins that are commonly found in single copy with Megavirales, suggested the PacV each came from a single virus or population. Specifically, all 19 of these proteins that are only ever found in single copy in complete giant Megavirales genomes are also only found once in PacV genome assemblies (Supplementary Table 2). Further, that the ancestral viral proteins were relatively evenly distributed across each of the viral contigs assigned to PacVs and the underlying very low level of single nucleotide variation (in line with sequencing error rates) suggests the partial genomes are from a single virus population and/or a single virus population from an infected cell. 
     Detection of giant virus-derived genes in eukaryotic genomes is rather common, especially in aquatic protists; i.e., integrated genomic fragments from ancient infections (1, 2). The genomic regions surrounding such viral genes are typically small (a few genes up to tens of Kb (3–5)), but have been reported to reach up to ~400 Kb (1). However, the few large contigs (> 100 Kb) that have been reported tend to be characterized by low coding density (1, 2), transcriptional silence (3, 5), and GC-content similar to the host (due to their long-coexistence) (1, 6). In contrast, the PacV partial genomes are typically composed of contigs > 100 kb (Table 1), are gene dense (~1 gene per kb), have GC-content that is much lower than co-sorted potential hosts. Finally, in the case of PacV-1605 we detected transcription for 85% of the genes at the time of sampling, and absence of the genome in some B. minor cells, suggests it is not an integrated remnant in B. minor itself. Based on these observations, it likely that the PacV genomes come from contemporary viral infectious units, and not ancient remnants integrated into eukaryotic genomes. 
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