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Table S4: Number of reads used in generating recovered genomes categorised by data set

#LR mapped to
Genome #input Reads #Reads used in #LR mapped to genome after  oFrom mapping  %From
assembly the genome® subsetting from togenome  subsetting
LR2contigs .bam®
PAO1-tig00000001 695,348 577,472 255,609 220,448 443 38.2
PAO1-tig00000003 695,348 577,472 12,166 7,098 2.1 1.2
PAO1-tigd0000117 695,348 577,472 11,101 7,580 1.9 13
PAO1-tig00026549 695,348 577,472 41,751 15,911 7.2 2.8
PAO1-tig00026557 695,348 577,472 28,521 16,827 4.9 2.9
PAO1-tig00026560 695,348 577,472 32,268 28,480 5.6 49
PAO1tig00198536_ _ _ _ _ 695348 _ 577472 ___ 27067 ____ 23563 _ a7 a1 __
Total 695,348 577,472 408,683 319,907 70.8 55.4
PAO2-tigd0000001 87,440 56,721 20,997 14,580 37.0 25.7
PAO2-ig00000013__ __ __ 87400 __ ser1_ 15634 _____ 25116 18 __
Total 87,440 56,721 36,631 21,831 64.6 38.5
PAO3A-tig00000003 599,675 514,118 95,781 49,716 18.6 9.7
PAO3A-tigd0000011 599,675 514,118 68,997 32,592 13.4 6.3
PAO3A-tig00000024 599,675 514,118 19,643 5,090 3.8 1.0
PAO3A-tigd0000209 599,675 514,118 52,303 16,186 10.2 3.1
PAO3A-tig00018026 599,675 514,118 125,187 106,395 24.3 20.7
PAO3Aig00130797 ! 599675 514118 52917 0773103 ____ a0
Total 599,675 514,118 414,828 230,752 80.7 44.9
PAO3B-tig00000003° 795,220 687,039 129,258 105,890 18.8 15.4
PAO3B-tig00000024 795,220 687,039 63,688 17,214 9.3 2.5
PAO3B-tig00000027 795,220 687,039 47,875 12,108 7.0 1.8
PAO3B-tig00157979" _ _ _ 795220 _ _ 687,039 _ __ 60,017 _ ___: 20862 _____ s 87 _____ 36 __
Total 795,220 687,039 300,838 160,074 43.8 233
PAOA4-tigd0000001 1,684,574 1,489,180 256,088 43,078 17.2 2.9
PAO4-tig00000030 1,684,574 1,489,180 143,439 59,942 9.6 4.0
PAOA4-tigd0000046 1,684,574 1,489,180 709,008 257,789 47.6 17.3
PAO4-tig00000079 1,684,574 1,489,180 24,278 15,976 1.6 11
PAO4-tig00000228 _ _ _ _ 1684574__ 1,489,180 __ 104705 12409 0 ___ 08 __
Total 1,684,574 1,489,180 1,237,518 389,194 83.1 26.1

®Redundant genomes included here to correctly estimate proportion of reads generating genomes in PAO3B data
®All long reads from the corresponding dataset mapped to the each genome. #LR: number of long reads
“Subset of mapped reads obtained from .bam file mapping all long reads to all LRAC generated from the assembly.



Table S5: Summary statistics for short read assemblies categorised by data set

Assembly Statistics PAOL® PAO2’ PAO3A, PAO3B Cc bly® PAO4’
#Input Reads 43,856,872 47,972,460 312,124,162 47,173,360
#Contigs 539,404 259,279 905,357 224,641
Total size of Contigs (bp) 687,037,129 432,809,862 1,584,814,703 326,649,599
Longest Contig (bp) 2,684,500 1,730,458 1,530,474 2,088,122
Shortest Contig (bp) 500 500 500 500
#Contigs>500 536,933 258,454 902,774 223,983
#Contigs>1000 156,620 75,955 317,494 69,187
#Contigs>10k 4,267 4,153 16,811 1,982
#Contigs>100k 175 302 771 152
#Contigs>1M 1 3 4 1
Mean (bp) 1,274 1,669 1,750 1,454
N50 (bp) 1,482 3,142 3,061 1,906
WallClock Time (seconds) 48,968 31,535 170,876 22,110
#Cores 24 30 40 44
Maxvmem (GB) 80.20 58.19 184.02 95.86
#Reads Used in assembly* 39,841,222 45,634,652 304,067,129 45,041,741

?Constructed SRAC using SPAdes-3.12.0

® Constructed SRAC using SPAdes-3.14.0
*mapped Short Reads to SRAC using bowtie2
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MASH clustering

PAO1-tig00026560.fasta (21_0)

PAO1-tig00000117.fasta (20_0)

PAO1-tig00198536.fasta (22_0)

PAO3B-tig00157979.fasta (18_1)

PAO3A-tig00000209.fasta (18_1)

PAO3B-tig00000024.fasta (9_0)

PAO3A-tig00000024.fasta (8_0)

PAO4-tig00000228.fasta (10_0) —

PAO3B-tig00000027.fasta (11_0)

PAO3A-tig00139797 fasta (5_0) —
PAO2-tig00000001 fasta (4_0)
PAO1-tig0D0000001.fasta (3_0) :'_
PAO4-tig00000046.fasta (2_0)

PAO2-tig00000013.fasta (1_0) ::l }\
|
I
|

100.0 80.0 60.0 40.0 20.0 0.0
MASH Average Nucleotide Identity (ANI)

Supplementary Figure 1: Dendrogram generated from MASH analysis (dRep) of 24
putative genomes recovered in this study.
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MASH clustering
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Supplementary Figure 37: Dendrogram generated from MASH analysis (dRep) of circular
LRAC sequences less than 1Mbp in length.
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Supplementary Figure 38: Relationship between number of virus—associated genetic fea-
tures and plasmid—associated genetic features for circular LRAC sequences less than
1Mbp in length, categorised by sequence type (four short sequences likely to be artefacts
are not included).
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Supplementary Figure 39: Number of secondary clusters (dRep) formed by 240 LR—chr
and HY-chr sequences categorised by contributing workflow.
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Captions for Supplementary Data Sets

Supplementary Data 1
Summary of concordance statistic analysis for recovered genomes.

Supplementary Data 2
Taxonomic annotations of recovered genomes using GTDB-Tk.

Supplementary Data 3
Taxonomic annotations for 165-SSU rRNA genes identified in recovered genomes.

Supplementary Data 4
Comparison of whole—genome taxonomic annotation from GTDB with 165-SSU rRNA
gene annotation for recovered genomes.

Supplementary Data 5
Annotation results for 96 short circular LRAC sequences <1Mbp in length (columns E-F
from Prokka; G-P from KEGG annotations; Q-AB from CheckV.

Supplementary Data 6
BlastN results of circular sequences <1Mbp mapped to RefSeq plasmid database.

Supplementary Data 7
BlastN results of circular sequences <1Mbp mapped to RefSeq viral database (Work-
sheet 1) and IMG/VR database (Worksheet 2).

Supplementary Data 8
Genome quality statistics and taxonomic annotation of HY—chr sequences obtained from
hybrid workflows, and inter—relationships with LR—chr sequence from Canu.

Supplementary Data 9
Number of HY- and/or LR—chr sequences from dRep secondary cluster analysis.

Supplementary Data 10

Taxonomic annotations of short read bins using GTDB-Tk (results from each datasets
are provided in separate worksheets)
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GenBank assembly accession identifiers used in Figure 3

SCELSE1 (GCA_005524045.1)
BA9J (GCA_000585095.1)
UBA2327 (GCA_002345025.1)
SK11 (GCA_000584995.1)
UBAS8770 (GCA_003487685.1)
UBA11070 (GCA_003535635.1)
UBA9001 (GCA_003542235.1)
UBA2315 (GCA_002345285.1)
SK12 (GCA_000585015.1)
UBA6585 (GCA_003535635.1)
Banfield (GCA_001897745.1)
UBA11064 (GCA_003538495.1)
BA91 (GCA_000585035.2)
Mardanov (GCA_005889575.1)
SK02 (GCA_000584975.2)
HKU2 (GCA_000987395.1)
UBA557) (GCA_002425405.1)
SK01 (GCA_000584955.2)
UW1 (GCA_000024165.1)
UBA2783 (GCA_002352265.1)
BA92 (GCA_000585055.1)
HKUI (GCA_000987445.1)
CANDO2 (GCA_009467885.1)
Camejo (GCA_003332265.1)
UBAG6658 (GCA_002455435.1)
BA93 (GCA_000585075.1)
CANDO1 (GCA_009467855.1)
Ca. Accumulibacter aalborgensis (GCA_900089955. 1)
UBA704 (GCA_002304785.1)
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