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Supplementary Methods
Genome Sequencing
phytoplasma DNA (HP, RhY, and PaWB strains) was enriched with DNA extracted from plants using the NEB Next Microbiome Enrichment kit (New England Biolabs, Ipswich, MA, USA), in accordance with the manufacturer’s instructions and as described previously (Nijo et al., 2021). For the RhY and PaWB-Japan strains, each genomic DNA library was constructed using the Illumina® DNA Prep kit (M) Tagmentation (Illumina, Inc., San Diego, CA, USA), in accordance with the manufacturer’s instructions. Short-read sequencing was performed on a MiSeq instrument (Illumina) using the MiSeq reagent kit (version 3; 600 cycles) with a 2 × 150-bp paired-end read protocol. For the HP strain, the enriched DNA was subjected to genome amplification using the REPLI-g Mini kit (QIAGEN, Hilden, Germany) and size selection was performed using the short read eliminator XS kit (Circulomics, Baltimore, MD, USA). Long-read sequencing was performed on the PacBio Sequel II instrument (Pacific Biosciences, Menlo Park, CA, USA). The raw sequence data have been deposited in the DNA Data Bank of Japan (DDBJ) Sequence Read Archive (DRA: https://www. ddbj. nig. ac. jp/ dra/) under the accession numbers DRR423634 (RhY), DRR423635 (PaWB-Japan), and DRR423636 (HP), which are part of DRA study PRJDB14779. The raw reads from MiSeq were checked for quality using FastQC (ver. 0.11.8; http://www.bioinformatics.babraham.ac.uk/projects/fastqc/). The raw reads from PacBio were checked for quality using NanoPlot (Coster et al., 2018). Then, they were trimmed and selected using Filtlong (https://github.com/rrwick/Filtlong); the settings were as follows: min_length, 1000; keep_percent, 90; target_bases, 1000000000; and trim, split 500. The MiSeq reads, including those from HP strain sequenced previously (Nijo et al., 2021; accession number: DRR240862), were subjected to de novo metagenome assemblies using Unicycler (ver. 0.4.7; Wick et al., 2017). To improve the quality of the de novo assembly of the HP, RhY, and PaWB-Japan genomes, the assembled contigs were subjected to a BLASTn search against a nonredundant database for contigs derived from plants (> 10 kb). The raw reads from MiSeq and PacBio were mapped using Bowtie 2 (ver. 2.3.5.1; Langmead and Salzberg, 2012) and BWA-MEM (Li et al., 2010), respectively, and new libraries were constructed from the unmapped reads. For the RhY and PaWB-Japan strains, the new libraries were subjected to de novo metagenome assembly, as described above. For the HP strain, the new libraries from the MiSeq and PacBio reads were subjected to de novo metagenome hybrid assembly using Unicycler (ver. 0.4.7; Wick et al., 2017). The assembled contigs were subjected to BLASTn searching against a nonredundant database to identify putative phytoplasma contigs and then assigned to the draft genomes. The flanking sequences of the phyllogen containing contigs were determined using polymerase chain reaction, as described in the Materials and Methods section. The average depth of coverage was calculated by remapping all raw reads from MiSeq to the draft genomes and dividing the number of remapped reads by the total length of the draft genomes. The draft genomes were subjected to CheckM (Parks et al., 2015), with the genomes of ‘Candidatus Phytoplasma’ species used as a reference, to estimate genome completeness and contamination. Protein coding genes were annotated using the MetaGeneAnnotator (Noguchi et al., 2008) in DFAST (Tanizawa et al., 2018). rRNAs and tRNAs were annotated using Barrnap (https://github.com/tseemann/barrnap) and ARAGORN (Laslett and Canback, 2004), respectively, in DFAST (Tanizawa et al., 2018). All tools were run with default parameters. The draft genome sequences of the HP, RhY, and PaWB-Japan strains have been deposited in DDBJ under accession numbers BSDA00000000 (HP), BSCX00000000 (RhY), and BSCY00000000 (PaWB-Japan).

Supplementary Results
Genome Sequencing of HP, RhY, and PaWB-Japan strains
The draft genomes of HP, RhY, and PaWB-Japan strains were sequenced to identify their phyllogen flanking sequences. The enriched DNA samples from plants infected with these strains respectively were subjected to Illumina sequencing analysis in RhY and PaWB-Japans and PacBio sequencing analysis in HP strains. A total of 3,138,422 and 1,930,602 paired-end reads ranging from 35–151 bp were obtained in RhY and PaWB-Japan strains. A total of 247,274 reads that included 2,490,994,292 bp were obtained in HP strains. The raw reads of HP strain were filtered to 65,663 reads that included 1,000,004,953 bp. These reads were used to de novo assemblies and 34, 45, and 104 contigs were obtained in HP, RhY, and PaWB-Japan strains. From these contigs, we detected full-length phyllogen sequences and phyllogen flanking regions whose lengths were 60,522, 17,516, and 26,779 bp, respectively. Those regions of RhY and PaWB-Japan strains were prolonged to 51,917 and 63,736 bp using PCR. Combing these sequences and assembled contigs, the draft genomes were constructed. Contig numbers decreased to 43 and 103 in RhY and PaWB-Japan strains. Total lengths were 641,311, 609,849, and 776,015 bp in HP, RhY, and PaWB-Japan genomes (Fig. S1; Table S5; 68–135% those of the complete genomes of ‘Ca. P. asteris’-related strains). These N50 contig lengths were 140,653 in HP, 41,738 in RhY, and 45,936 in PaWB-Japan strains (Table S5). The completeness values of these genomes were all 99% and the contamination values were all below 1% (Table S5). These results suggested that most regions of these genomes could be sequenced.
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