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Supplemental Figure 1. Phenotype analysis of homozygous, hemizygous and WT plants. Representative pictures were taken from three homozygous, hemizygous and WT plants at 7.5 weeks-old. No phenotypic differences were observed. Scale bars represent 5 cm.
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Supplemental Figure 2. Representative siliques from homozygous, hemizygous and WT plants. We observed empty spaces in place of seeds in several siliques of the hemizygous plants.
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Supplemental Figure 3. Overview of the detected CO events in the Col-0 x Ler-1 line on chromosome 2. a, Overview of marker changes which originated from a single CO on one chromosome (187). The Col-0 allele is represented by blue bars and the Ler-1 allele by red bars. b, Overview of marker changes which originated from two different single CO, one on each chromosome (30). The Col-0 allele is represented by blue bars and the Ler-1 allele by red bars. The detection of both the Col-0 and Ler-1 allele is represented by orange bars. c, Overview of marker changes which originated from an identical single CO on both chromosomes (8). The Col-0 allele is represented by blue bars and the Ler-1 allele by red bars. d, Overview of marker changes which originated from a double CO on one chromosome (59). The Col-0 allele is represented by blue bars and the Ler-1 allele by red bars. e, In one sample, we detected 3 CO: a double CO on one chromosome and a single CO on the second chromosome. The Col-0 allele is represented by blue bars and the Ler-1 allele by red bars. The detection of both the Col-0 and Ler-1 allele is represented by orange bars. f, 14 samples showed marker changes originating from multiple CO events that could not be clearly assigned to either of the two chromosomes. The Col-0 allele is represented by blue bars and the Ler-1 allele by red bars. The detection of both the Col-0 and Ler-1 allele is represented by orange bars.
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Supplemental Figure 4. Average size of double COs on chromosome 2 in offspring of the Inversion x Ler-1 (green) and Col-0 x Ler-1 (blue) lines. The average size of each double CO was determined by first calculating the distance between the position of the first and last changed SNP (minimum double CO size) and then calculating the distance between the neighbouring unchanged markers (largest possible size of the double CO). Then, the average size of each double CO was determined by calculating the average of the minimum and maximum size of the CO. The boxplot shows the average size of each double CO of the offspring of the Inv x Ler-1 (n=16) and Col-0 x Ler-1 (n=60) line. The middle line represents the median, box edges represent first and third quartiles and whiskers extend to the minimum and maximum, respectively. The p values were calculated using a two-tailed t-test (** p < 0.01). Source data are provided as Source Data file.


Supplemental Table 1. Mendelian segregation of the inversion line. The progeny of the heimzygous inversion line was genotyped via PCR in the T3 generation by screening for the presence of the inversion-specific and WT junctions. Using the χ² test with the critical value χ² (1; 0.95), it was confirmed that the number of homozygous, heterozygous and WT plants corresponded to Mendel’s laws of segregation. The analysis was repeated two times, with 41 and 37 plants, respectively.
	Number of screened plants
	Hemizygous
	Homozygous
	WT
	Ehemizygous
	Ehomozygous
	EWT
	Bi2/Ei hemizygous
	Bi2/Ei homozygous
	Bi2/Ei WT
	X2
	Mendelian segregation

	41
	18
	8
	14
	20.50
	10.25
	10.25
	15.80
	6.24
	19.12
	0.17
	yes

	37
	22
	5
	10
	18.50
	9.25
	9.25
	26.16
	2.70
	10.81
	2.68
	yes








Supplementary Table 2. BACs used for FISH analysis.
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Supplemental Table 3. Overview of the position and sequence of the used SNP markers with corresponding intervals on chromosome 2 (top) and chromosome 3 (bottom). SNPs between Col-0 and Ler-1 are marked in red. The oligonucleotides were modified by adding a fluorophore (HEX/FAM) at the 5’ end and a quencher (BHQ1) at the 3’ end. LNAs integrated into the probe are represented by blue square brackets and a plus sign. 
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Supplemental Table 4. List of used oligonucleotides. Overhangs are represented by lowercase letters.
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Cleavage site Probe color A. thaliana BACs

2091309 red F1O13, F16J10,T3P4, T6P5, T25N22

19217683 green F13A10, T3A4, F19D11, F14M4, T8I13
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Chromosome 2 SNP position Probe sequence 5'-3'

Col-0: [HEX]CTTTACGCCGCGGTGAAAAC[BHQ1]

Ler-1: [FAM]CTTTACGCCGCCGTGAAAAC[BHQ1]

Col-0: [HEX]AATTGAGCGTTTGGAAGCCTCAAATACC[BHQ1]

Ler-1: [FAM]AATTGAGCGTTTGAAAGCCTCAAATACC[BHQ1]

Col-0: [HEX]CAATTTTTTTAAT[+T]AT[+G]AA[+G]T[+C]TGCTACTT[BHQ1]

Ler-1: [FAM]CAATTTTTTTAAT[+C]AT[+G]AA[+G]T[+C]TGCTACTT[BHQ1]

Col-0: [HEX]TCTTTATCGAGAATATAGCATGCCCGAAG[BHQ1]

Ler-1: [FAM]TCTTTATCGAGAATATCGCATGCCCGAAG[BHQ1]

Col-0: [HEX]AATCTTCCTTTTGCTGATTCTGACTCACCCT[BHQ1]

Ler-1: [FAM]AATCTTCCTTTTCCTGATTCTGATCACCCT[BHQ1]

Col-0: [HEX]CATCATTATTTGAAAAGGTAAAAGCAAACG[BHQ1]

Ler-1: [FAM]CATCATTATTTCAAAAGGTAAAAGCAAACG[BHQ1]

Col-0: [HEX]GATAAGGTGCTGCGATGCCAGTTAT[BHQ1]

Ler-1: [FAM]GATAAGGTGCTGCAATGCCAGTTAT[BHQ1]

Col-0: [HEX]AATCAGACTAGAGCTTGAGTCTCATTGCTG[BHQ1]

Ler-1: [FAM]AATCAGACTAGAGCTTAAGTCTCATTGCTG[BHQ1]

Col-0: [HEX]CCATAGCTTTCTACTACTAACCTTCCC[BHQ1]

Ler-1: [FAM]CCATAGCTTTCCACTACTAACCTTCCC[BHQ1]

Col-0: [HEX]TGCGTTCTTCACACTATTTTTGGTTGC[BHQ1]

Ler-1: [FAM]TGCGTTCTTCATACTATTTTTGGTTGC[BHQ1]

Col-0: [HEX]CTCTAAAGGGTTCCTACTTTGATGGC[BHQ1]

Ler-1: [FAM]CTCTAAAGGGTTCGTACTTTGATGGC[BHQ1]

Chromosome 3 SNP position Probe sequence 5'-3'

Col-0: [HEX]CATCAATGTCAAGTATATGGAGTTGATCAG[BHQ1]

Ler-1: [FAM]CATCAATGTCACGTATATGGAGTTGATCAG[BHQ1]

Col-0: [HEX]CCTTTCACTAACTATAACGCATGCGGTTTC[BHQ1]

Ler-1: [FAM]CCTTTCATTAACTATAACGCATGCGGTTTC[BHQ1]

Col-0: [HEX]TGAAACACGAGCAGCCAGATCT[BHQ1]

Ler-1: [FAM]TGAAACACGGGCAGCCAGATCT[BHQ1]

Col-0: [HEX]TCATCAATCGACGAACTGTCACACT[BHQ1]

Ler-1: [FAM]TCATCAATCGGCGAACTGTCACACT[BHQ1]

Col-0: [HEX]CATCTGGGCTCTGTCCTTCATACTG[BHQ1]

Ler-1: [FAM]CATCTGGGCTATGTCCTTCATACTG[BHQ1]

Col-0: [HEX]CGTTCTTCGTCTTTTCAACAGTCTTC[BHQ1]

Ler-1: [FAM]CGTTCTTCGTCTTGTCAACAGTCTTC[BHQ1]

Col-0: [HEX]CATTAGCAAGTATTAGCATACTTTCACGGA[BHQ1]

Ler-1: [FAM]CATTAGCAAGTATTAACATACTTTCACGGA[BHQ1]

Col-0: [HEX]CCAGAACTTAATGTGTTATGCTCAGACAGC[BHQ1]

Ler-1: [FAM]CCAGAACTTAATGTATTATGCTCAGCAGC[BHQ1]

Col-0: [HEX]CCAAATCTCCGGTTTCACCAATCATA[BHQ1]

Ler-1: [FAM]CCAAATCTCCGGCTTCACCAATCATA[BHQ1]
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Name of oligonucleotide Sequence 5'-3' Description

Spacer 1 fwd attgGTAGTTAGAAATAGAGTAAA Sequence of spacer 1 (forward) with overhangs

Spacer 1 rev aaacTTTACTCTATTTCTAACTAC Sequence of spacer 1 (reverse) with overhangs

Spacer 2 fwd attgATACACCTTAATAACCATGG Sequence of spacer 2 (forward) with overhangs

Spacer 2 rev aaacCCATGGTTATTAAGGTGTAT Sequence of spacer 2 (reverse) with overhangs

J1 fwd/WT1 fwd GTGTTGAAAGCCTTCACTTGTCATATC Screening: Inversion junction 1 (forward) and WT junction 1 (forward)

J1 rev/WT2 fwd GGATGTTAGACCTCGTTGGGAC Screening: Inversion junction 1 (reverse) and WT junction 2 (forward)

J2 fwd/WT1 rev GCAAGTAACACAGTTGGGAGATCG Screening: Inversion junction 2 (forward)  and WT junction 1 (reverse)

J2 rev/WT2 rev GCTTCACAAGGGAGATAAAGTCC Screening: Inversion junction 2 (reverse)  and WT junction 2 (reverse)

Chr. 2 M1 fwd TGAGTCTCATCAAGTACAAG Amplification of Marker 1  on chr. 2

Chr. 2 M1 rev TGAAACTCTTTGAGGAGAG Amplification of Marker 1  on chr. 2

Chr. 2 M2 fwd CACCGTTTTATGTGTATATTTG Amplification of Marker 2 on chr. 2

Chr. 2 M2 rev TGGGTTTATCTTCCTCCA Amplification of Marker 2 on chr. 2

Chr. 2 M3 fwd CTCAGTATTCATTACTAGATCAAG Amplification of Marker 3 on chr. 2

Chr. 2 M3 rev CACGAAAATACATAAAACCAC Amplification of Marker 3 on chr. 2

Chr. 2 M4 fwd CTATGCCATCCATAGTGAG Amplification of Marker 4 on chr. 2

Chr. 2 M4 rev CTCAGCCTAAGTACTCTG Amplification of Marker 4 on chr. 2

Chr. 2 M5 fwd GCAATGGCAAGAACAAAT Amplification of Marker 5 on chr. 2

Chr. 2 M5 rev AGCCAGAAAGTGATCAAAC Amplification of Marker 5 on chr. 2

Chr. 2 M6 fwd GTCATTTTGAAACCAAACAAA Amplification of Marker 6 on chr. 2

Chr. 2 M6 rev AAATGTTTTAACATGAGAAAAGTTA Amplification of Marker 6 on chr. 2

Chr. 2 M7 fwd GCCAACAAGCTTTGATATG Amplification of Marker 7 on chr. 2

Chr. 2 M7 rev GGATTGGTTTTGTGTAAAAGA Amplification of Marker 7 on chr. 2

Chr. 2 M8 fwd GTCGTCTTTGCTTGAAATAA Amplification of Marker 8 on chr. 2

Chr. 2 M8 rev CTTACTTTTTCTACTGCATACAA Amplification of Marker 8 on chr. 2

Chr. 2 M9 fwd CTTTTTCCACAAACCTTCTATAA Amplification of Marker 9 on chr. 2

Chr. 2 M9 rev GCACGGTTATTTAAATGTGAATTAGG Amplification of Marker 9 on chr. 2

Chr. 2 M10 fwd CTACTAAGAGTTGAGGCA Amplification of Marker 10 on chr. 2

Chr. 2 M10 rev CCTAGTATTGGCCTATACT Amplification of Marker 10 on chr. 2

Chr. 2 M11 fwd AATATCGAAAATTCAGAATCTTG Amplification of Marker 11 on chr. 2

Chr. 2 M11 rev ATCATCAATAGGTTTACTCG Amplification of Marker 11 on chr. 2

Chr. 3 M1 fwd TATACTCTTGAATCAACGGTA Amplification of Marker 1  on chr. 3

Chr. 3 M1 rev GTCTATCGAATGCATTCTC Amplification of Marker 1  on chr. 3

Chr. 3 M2 fwd CGAAGACCTGACAGAAATC Amplification of Marker 2 on chr. 3

Chr. 3 M2 rev AAGATCCGTAGAGTTTTACATAC Amplification of Marker 2 on chr. 3

Chr. 3 M3 fwd AAGAATATTACTTGTTCTTCTAGG Amplification of Marker 3 on chr. 3

Chr. 3 M3 rev TATATTGTAGGATGCTCTTCTC Amplification of Marker 3 on chr. 3

Chr. 3 M4 fwd GAATGTTGTTTTAATGTGGC Amplification of Marker 4 on chr. 3

Chr. 3 M4 rev ATTTCAGACAGTAATGACTCA Amplification of Marker 4 on chr. 3

Chr. 3 M5 fwd TAACAACACTGGGTCACC Amplification of Marker 5 on chr. 3

Chr. 3 M5 rev AGAAAACTCTTCTCCATTCTG Amplification of Marker 5 on chr. 3

Chr. 3 M6 fwd TGGGTATTTGAAGAACAATT Amplification of Marker 6 on chr. 3

Chr. 3 M6 rev TTCTCTCTCTTACAATTCTGG Amplification of Marker 6 on chr. 3

Chr. 3 M7 fwd ATCGTAACTTTTTGTTAACTTTG Amplification of Marker 7 on chr. 3

Chr. 3 M7 rev ATTCTTTCAGACGATTCTATC Amplification of Marker 7 on chr. 3

Chr. 3 M8 fwd GTTATACTTCAATCGAGTTGA Amplification of Marker 8 on chr. 3

Chr. 3 M8 rev CTGACCTGATATGTTGTATG Amplification of Marker 8 on chr. 3

Chr. 3 M9 fwd GATCAATCGAGCTTTCAG Amplification of Marker 9 on chr. 3

Chr. 3 M9 rev CTTGCAAAAGTTTAGTTCTC Amplification of Marker 9 on chr. 3
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