High quality genome assembly of a California endemic oak, Quercus lobata
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1. Motivation & Goals

Oaks contribute significant economic and ecosystem benefits, comprising
more biomass than any other tree genus in North American and being the
most speciose genus across the Northern Hemisphere. Resource managers 500,00 Mbp
and forests geneticists need access to a high-quality genome for this genus
to develop management, conservation, and restoration strategies.
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Quercus lobata is also a great model system for study of adaptive genetic
variation that will generate useful insight relevant to other tree species
because populations have persisted for at least several hundred thousands
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1. To produce a high quality chromosomal assembly of Quercus lobata 100.00 Mbp Mbp moved to Alternative haplotype
Née (Fagaceae) - f assembly.
2. To create a reference annotated genome to be used for in-progress B P s * 60f 12 longest scaffolds contain
Read position telomere sequences on one end.

evolutionary studies investigated genes involved in local adaptation.

2. Sequencing Data 5. PacBio and lllumina Assembly Results
Table 1. Data used for genome assemblies. Table 2. Assembly comparison (est. genome size = 730 Mbp)
PacBio RS Il reads: 80x coverage lllumina short reads: ~200x coverage Assembly scaffolds Max (Mb) — Sum (Mb)  NG50 (Kb)
Hybrid Primary (Alternative) 3,599 (16,729) 6.7 (1.2) 818 (466) 1,228 (69)
12 runs; 53 flowcells; P6-C4 chemistry Pair-Ends: ~150x cvg; 250 bp reads, 500 bp inserts Hybrid+Transcript Primary (Alternative) 3,916 (16,412) 6.7 (0.8) 872 (412) 1,228 (59)
Version 2: H+T Primary Merged 3,258 10.2 361 1,945
Read length: mean =9 kb, max = 80 kb Mate-Pairs: ~50x cvg; 3-12 k inserts Version 3 clean final 2 028 104 347 74 600

3. Assembly Strategy 6a. Genome Validation — Q. robur linkage groups

llumina reads PacBio reads Figure 1. Initial assembly of llumina and PacBio Chrl Chr2 Chr3 Chr4d Chr5 Chré Chr7 Chr8 Chr9 Chri10 Chri1l Chr12
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Alternative haplotype assemblies (see Table 2). :
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Further assembly strategy

1. Aligned 83,644 assembled transcripts (Cokus et al.). Moved 317 uniquely aligned Figure 3. Twelve assembled scaffolds (blue; 813 Mbp; 96% of the assembled genome
scaffolds from alternative to primary to produce Hybrid+Transcript Primary and sequence) were tethered to twelve Q. robur linkage groups (red, Bodénés et al.) via

AIterpative. . . . 3,958 uniquely mapped genetic markers.
2. Additional scaffold merging based on the unique sequence alignments on ’

Hybrid+Transcript Primary (custom script) to produce Hybrid+Transcript Primary : .
Merged or Version 2 assembly. 6b. Genome Validations — BUSCO Assessment
3. Dovetail Genomics Scaffolding.
4. Removal of additional haplotype redundancy identified via Dovetail scaffolding, Figure 4. BUSCO (v3.0.2) search B Complete and single-copy @ Complete and duplicated
see Panel 4. . AR H Fragmented B Missing
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Valley oak version 3.0 is available at valleyoak.ucla.edu




