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Supplementary Figure S1. Length of chromosome among three genomes; Royal Royce (Farrl), FL17.68-
110 and ‘Florida Brilliance’ (FaFB1).
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Supplementary Figure S2. Phase block plots for two haploids of FL17.68-110, ‘Floridal127’ (FL127, a)
and FL.14.100-59 (b), using Merqury. Most haplotype blocks are matched with the k-mer group from the
corresponding haplotype, and blocks from incorrect haplotypes are found as small entities.
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Supplementary Figure S3. Dot plots generated comparing two haploids of FL17.68-110 to Fragaria
ananassa and F. virginiana. Brilliance (FaFB1) was compared with Haploid 1 (FL127, a) and Haploid 2
(FL14.100-59, b). Additionally, dot plots illustrate the comparison of F. virginiana with unscaffolded
contigs from FL127 (¢) and FL14.100-59 (d), respectively.
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Supplementary Figure S4. Comparative genomics of eight octoploid strawberry reference genomes;
‘Florida Brilliance’ (FaFB1), Royal Royce (FaRR1), FL11.46-86, FL12.115-10, FL.14.100-59,

Floridal27, Florida Beauty and FVC11-58.
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Supplementary Figure S5. Result of mapping bacterial artificial chromosome (BAC) clone contigs to a
600-kb RXfI in the FL14.100-59 genome.
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Supplementary Figure S6. (a) The number of significant genes from multi-directions comparison (FT:
Florida Festival, 154: FL14.101-154, 59: FL14.100-59, and SC: Sweet Charlie). The label ‘IN” indicates
samples from Xanthomonas fragariae inoculation, and ‘48 96’ indicates samples from 48 and 96 hours
after inoculation combined into a group. (b) Dot plot of GO (Gene Ontology) of differentially expressed
genes (DEGs) showing the top 20 enriched pathways.



Relative quantification of RGA3 expression
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Supplementary Figure S7. Relative quantification of candidate gene RGA3 expression in four cultivars at
six different time points. Reverse transcript quantitative PCR (RT-qPCR) was conducted with the
housekeeping gene FaPDH as a reference.
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Supplementary Figure S8. Genomic sequence alignment of nine genomic sources for RGA3 (1: genomic
sequence from Fragaria vesca, 2: mRNA sequence from F. vesca, 3: genomic sequence from Floridal27,
4: genomic sequence from Florida Beauty, 5: genomic sequence from FaFB1, 6: genomic sequence from

FL12.115-10, 7: genomic sequence from ‘Camarosa’, 8: genomic sequence from FL14.101-225, 9:

genomic sequence from FL14.100-59). Lane 8 and 9 are the ALS resistant genotypes. The blue annotation

indicates the 3,820-bp insertion.
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Supplementary Figure S9. Comparison of chromosome sizes between genomes. The first two blocks
represent the chromosome sizes of the octoploid strawberry reference genomes, ‘Florida Brilliance’
(FaFB1) and Fragaria virginiana, respectively. The subsequent two blocks correspond to the assembled
genomes of haplotype 1 (‘FL127) from FL17.68-110, scaffolded using the F. virginiana and FaFB1
reference genomes. The final two blocks represent haplotype 2 (FL14.100-59) from FL17.68-110,
scaffolded using the F. virginiana and FaFB1 reference genomes.



0 4oboo  soboo  80dad 100000 120000 140000 16000 1BGD0D 200000 220000 240000 260000 280000 300000 320000 340000 360000 30000 400000 420000 440000 480000 4A0D00 SOODOD 520000 £40000 560000 550000 E000OO
il 1 " DI I il 11 /1 AL L L 100 1 LU

R
o
FaRx(1_Erilliance hap1 (reversed)
20000 40000 60BOD  BOGGO  1DODDD 120000 140000 160000 180000 200000 220000 240000 260000 280000 300000 320000 340000 360000 380000 400000 420000 440000 460000 480000 500000 520000 540000 560000 580000
1 b il
R [Lla i) ] 1 1} oy [ i | I mm [ i IR L Ihi m L I
Q?II'l ' II ["wllllu 1 " II]II i n' o Ilq H"II.I"NII II|I'III W A IIIFII llﬂ!lul IIIII.VI mnull.m]ul.lllﬂ ."lll IIUIIH.H‘ Illl.l".] | "F"I

FaRXf Camarasa [reversed]

000 0 20000 40000 60000 BOUDD 100DOC 120000 140000 150000 180000 200000 220000 240000 260000 280000 300000, 320000 340000 250000 380000 400000 420000 440000 450000 480000 500000 520000 540000 550000 580000 600000
LT ey |G ILN ) ) i LiALN | T T i ey T T i ] fl i

FaRXf1 Fuirginiana hapl
4 madon soban aodon eofon tadhon vegbco 1adboo 1edoaa tadbn zadend zzoo 2a0boo seduco zadnn aodhon agioon sepbod 9a050a sadaun sudbon 4ateon 4asbon 4adosd 4uioos sodiun Sachon sicben sedooo sefbes sogaca ezdoc
‘

[ ILbdL Ll 01 TN g0 L i 01 U L. L [UILE L . L RO i . . R 1 B L L A L [ W T | Ll A Y |

¢l B

€3 B

FaRXF1 FL14.100-59 BrillianceHap1 (reversed) | , , ) § ) 8 , , ) § , , ) § ) ) § X ) § ) , , § , )
0 3 40000 G0ODD BODDD 100000 120000 14000C 160000 180000 200000 220000 240000 260000 280000 300000 320000 340000 380000 380000 400000 420000 440000 46000 480000 500000 520000 540000 SBODOD SE0DOD 600000 &2daC

P i a1 . T T . Li i | T Rl il (il L A S0 TR i LA L0 | N 51 Ll L 2 1Y . I L0 |

—
o

o
EaRXf1 FI114.100-59 Fuirhap]
20000 40000 60000 800CD 100000 1Z0DOD 140060 160000 180000 200000 220000 240000 MES@GGG 300000 320000 340000 380000 380000 400000 420000 440000 480000 480000 S500(
P ki R L i 1 L L T MLiL IS A . O . T, | ]

@

R
AL TU T S IR T Y O TR I T ST I TS L YO IT & TR = S T R TRTRRT Y EESC S Apn L U™ L B Ty 7 T

EaBiXf1 FL127 _SrillanceHan’ (reversed)
20600 40000 60000 80000 100000 120000 140000 160000 150000 200000 220000 240000 [260000 280000 300000 320000 340000 30000 380000 400000 420000 440000 450000 480000 500¢
R T TTTITTY i 0 Al T YT L A i N . i i ]

<Ay

Faf){f1 FL127 Fuirhapl

Supplementary Figure S10. Comparison of the genomic structure of RXf7 across seven genomes. From
the top lane downward, each lane represents the RXf7 region derived from: ‘Florida Brilliance’ (FaFB1),
‘Camarosa’, Fragaria virginiana, FLL14.100-59 scaffolded using FaFB1, FL14.100-59 scaffolded using F.
virginiana, ‘Floridal27’ scaffolded using FaFB1, and ‘Florida127’ scaffolded using F. virginiana.



a snap_masked-Fvb2-3-processed-gene-219.33)XLOC_023998 log1g FPKM + 1

maker-Fvb2-1-snap-gene-11.53]XLOC_013553
maker-Fvb2-1-snap-gene-11.53|XLOC_015376

b maker-Fvb1-4-augustus-gene-28.57|XLOC_011980
maker-Fvb1-3-snap-gene-31.59|XLOC_008638
maker-Fvb6-4-snap-gene-246.27|XLOC_094569

|eAnsa4
65 001 #1714

PG 101 P4

()
2
@
a
(@]
=¥
D
=
=

Supplementary Figure S11. The expression of PRI (pathogenesis-Related 1, a) and FRK1 (Flagellin
Receptor Kinase 1, b) in four cultivars, Sweet Charlie, Festival, FL.14.101-154, and FL14.100-59.



FL14.101-225 ‘Florida Brilliance’
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X. perforans
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inoculation inoculation

Supplementary Figure S12. Detection of hypersensitive reactions (HR) in octoploid strawberry cultivars
and Nicotiana tabacum. (a) Two different concentrations of Xanthomonas fragariae inoculum, ODsoo 1.2
and 0.8, was vacuum-infiltrated into two strawberry cultivars, ALS-resistant FL.14.101-225 and -
susceptible ‘Florida Brilliance’. The HR was observed at 24 and 96 hours after inoculation. (b) Transient
overexpression of RGA3 with inoculation of X. fragariae and X. perforans (bacteria causing bacterial spot
in tomato and pepper) was performed in Nicotiana tabacum. Reactive oxygen species (ROS) was
observed by diaminobenzidine tetrahydrochloride (DAB) staining.
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TOATTCACTTCCTGAGCC TG TGRAARAGTTGTTORAAGRGRAGACGCTG TOMCARAGKTASTTACGACGTTGATCAGCTCOGTCAKTCTGCAGARGAAT CCTTGATTATOSCCATTGTORGATGSGTORCTOSOGARGACGACTCT GOCTRAANTCAGTGTACRATGAACCHGOCATASGTACKACTTORTAARA GRATATGRGTGTGTGTOTCTANCACTTTTGAAGTGRATACGRT TTTARGT
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TOCTATCIUCTICTICTTCICTATGCTGATOTIGATTTATUTGAATT AGTGAATATOTGATTCASTGAITOGACAGTAGATIAGGTTGTGAATTAT CCTAIATGTOCTATATOCTTACTTGCTIAGTOCTIACCATTATGTIGN] TG TGTAGAATGTTAGATTGGKCAGTARTI TG TGTTIGATITOR ATTTTTATIORT T TTGI O ITITATAGHARACKICAATTCT

CMGATTCAAAGTAGTCARACTAGTAGCTCATCICCATCAATTCARTCAAC COCAARTGTAGAGGARACTGCATCCTTACATAGRMCATATCCOCATTAG GACCTCCOCCTGAACATOCACROCETOCCETTACCOCTGRACCTCARCET OCACCTCAANCTACACCTCAACCTGAATCTOSTCCTGAAMCATCAAM: CAGCTCACAMCTTCOCTTOGRAAGRAANGARAGGAMCCAGCCARCAANA

GTCATCTTTGATCATACTTTACTAGATGTANGCTCCCARRTTCARATGAA CTMGATCORGAGTTGTGTACCTGCANCRTTIGTGGTCAGGAIGTGTIOTG TOCAGTTAGGAGRAATGOGACAGTTCRATGTGROCTCATGTGAGRAAAT GTGRGTCACACCCTATSTGTCCTARACCTGCTGARATGATOCRANACAG TOCARGTTGRACCTAGATARTGTGTCTOGAGGAMGACCTCATAGOTATAR

THGACRANGOTSTGATGACARGTGTATTCAGATGATANT CARGGATGAC TACCCTTTAGGATGTGAAGANGGAGHGTTTTAGHAAGTITGTTARGAAA TINCANCORGAGT o CTGTANGARTAGRAAGCAGATTGORNGGTT ATTAGATAMGTTTCATCATGAGRTGACTGTTTTGTTGRGTGGCTTGRAGS CAGTAGNCALTAGAATTTCRATCACCACAGNACTIGRACATORATACAR

e SR S S Y (N ey S s e e e S e, (S e e e S e R NS e e e S e B VS e SN
AMCATCAATIMATGGTICTTACKGCTCATTTTATSGATCTTGM-TGGAN ATTGCACARRMGAATCATARMCTTTTGTOCAATIGTTAGTCACAMRI TG NGGATATIGATAGAGCTGTGGRCARTGTTTGAGETAGTGENGATCTCT AGAATGTTTACCATCNCTGTTGACART SCATATGCTARTGATGTGRCAST GCANTACATGRNGNGANSGTT GAAGEG- TACAAGKCTTTGATGTTTGATS

GEGOCTATITGCATTTANGAIGTSCT IGCCATATTATTAACTIAGTAGTT AAGGATGOTTTGANSGAGTTGGASATGOSATCOCAGCARTATGRAATTG TCAAMTATGTIAGAGTICRICTGCTAGACTTGACRASTTTAGGGNST TIGCTGTITIGGMGT RTGTAGGGCTARTGCARATGTICCRI TREATGTT ATAMCAMGAT GEANCACACATTTCTTATG T TGCAAGCTGCTTIGARGTA

TORAGCTGTTTITGOOMGATGoCAGRAGAAGRTGTTTCATTIAGAAGCT ATTTTGAGGGCARGGTTGGACCACCASTTATGANGCT TS GAGGARTGCT GRMGOCTICTGTTTATITTTGRAGAAGTI TTATGTAGCTACT TTGGGTT AAGTGCATGGAAMACASTGACTSCARACRTATTATTTGTOSAGATGAITA CATTGCAGALTGMAT T GMANGCTICTGACTCTACTGATGAGTITTS.
@)

ARG TGO TGAATCTAT AMGOOCANS T TGACAAGTATTGRGGCAG CTTTGAGGTAGTGAATARGGTGGTCATGATAGCTANTGTTTTGOMOCAA. GATACARGTTGCAGTGoG  TANAGTGoAATGAAAAAGTGAAAGTANGT GOTCAAGTART TGAATCTATAGRAGCTGACT TGARGAAGSTCTTGATGAR GATGTATSAMGAATATAMMGGTGANGACATTACTGATTTGACTGRGCANG

T TCTGAAAGTRaTATGG T AMATGGAAA T TGATGAAATGGATEGTCTC GATGANGTTAGEAGSGAATMCARSHGAGASGATRCTRAGAACTTT ATGCATARARAATGAAGTTGATCARTACTTATCTGATAGATATGTCAGTC TCTTGTCCAMGGoTT T TGARAT TGCCAG TSR TGRARAGOCARTGMGGTA ACCTATCCAGTGTIATCAMAGCTAGCCARGGATATATTTGCTATICETTS.

CCRMAGTGaCATCTGARARTGCTT TTARTTTGGRTGRACGRGTTICG ATCCTTTTAGAGCATCAT TG ACCANGAATGSTGAGSCOCTAGTGTAC ACTAGTGATTGaC ARG TGAT CCACCARACCTATRCARGRATCCARS TGAAGATGACCTOGRTTTTACTAT AAT TAGAGEAGATTGRGRAAGGTA. ATGGTRTTACTAATTGACTACARACAT TS TGRAT TGACTGRATCRACTGA

ATTTOTATGACAAATGAAACCTT TTTICTTGTGTTCT TIRACTITGTGAT TITTTTTGCTTTTGCAGRATATGAT T TACATCARGERGUGAAGETAGEA, GOTCCARTAGAGAT TACTGGAAGTTCTGGOCAAACCARTATGTAGGAGCR, ATGRAAKACTOGAAATGGTGCATCARTICATAATTT TG TARCT TTTGGAT ATCTGTTTGRATTITTG0 TCATGATTTTGTARCTTTTGGATCTITGTTT

GaTTTTTGITGAICAT T TGATAGTT TGGTAGTCATGGTAGATACTGEAIC AGTTTAATATTCAAMGCAGGRAGTCTGAAGGCT IAGRTGRTATGGGCCGT GTCTTARITTTTTCATAARAAGTTGCTARARAGATGGCCCATTTTCTAGT CGGTAGCCGGCCAACGTACCOTACCGACCGAARGTTCORTATTAGCEA. ACTCTCaGTATACCRACT T TGCCGTCGATAGTGATAGRTGATTTICTGY

ACCAACACTTGTTGITACGGTAATTGATTTCRGCARKARRAGTCTGGTAC COTCOCGATGOCAGCCCTAGTAAGRATGCARATGRATTOGCTTTGTG0GA, GOCTCOTGTTGMGCARATTTARTCACTTTTICTCTCTRARAGCCGASTAR, GTTTTCTCUTOTIGOCTTTOTTGAKTTTTANCTURAMATCORANGCTTG TaAGCTTTGGRTGTAATTGRAGTTTTCOSTT TTOAGTATANICAGCAAGS

CIGACCTTGAGHCANGA-CAGACAGACCCAAGCCTAGGICCACARTTICT ANGGAGGCCTTARTTTATTTARTTTTTTTTCTTIAMGTAGGCTTGTART TTARMARAARTATATTAGANGAAGAAGAGTGTGATCATCTCICTAGT CTATCTTICTCACTICTITIGITTTIGATCARGAATCTITCTCACTTCAR ATATATATTTTTTICATICTCARTTCATTGCATARAAGCCTICACTICAA

TTIGTITIGTTITCCTICTCEATTTGTT TG TGATGAATTARGATITTIA CTTTATITIOTTTGAGCATGTARTTATGAGATIGTAATTTTTTIACARA AACTTTGAGATTIGIGATTTOTGNGCTATTAATATGTTTGTAT TIGTA AACAATAARCARTGRATTTGTTTCATCGTTGTGTTTTAGGGATITCARA. TCOTCTATCTTTTAACRACAATGAAGARTCAGTTTT T TTTTTCARACGTT

ANTTTTGMGGHCTCGMAATATTTICCGOCTTGAGCTCCAGATIN0056 CRTOCTTATCAACATCRCCTGATCARCCTICARAMAGCLTCTORTOTG AGKCANGGGTAGTGARTCTCOCACATGTTCTCTTCARGCACARAGTGCTG. ATTOCARAGCGCAAGGACATTCTTCTTGAGTTTGCARCCARGGGARCTAT MGTOSTAGARGCCAGCAADGCTETGTAN

Supplementary Figure S13. Genomic sequence alignment of three genomic sources for RGA3.
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Supplementary Figure S14. Pedigree map of full-sib families used and generated in this study. (a) Family
14.100. (b) families 14.101 and selfing population 14.101-225. Red boxes indicate resistant individuals or
families segregating for resistance. This figure is adapted and modified from Roach et al., 2016.
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Supplementary Figure S15. Disease index for angular leaf spots in octoploid strawberry. Individual
plants were scored for percent diseased leaf area on five scales from 0 to 100% with 20%
increment.
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Supplementary Figure S16. Genomic structure of FaRXfI. The structural variations and rearrangements
between four sequences, ‘Florida Brilliance’ (FaFB1), Royal Royce (FaRR1), ‘Floridal27’ and FL.14.100-
59, were diverse in the interval region between marker XF 30.901-01 and AX-89840851.



