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Extended Data Fig. 3| Total CO number per F2 in wild type and mutants.
Related to Fig. 3. Total CO number per F2 in wild type and mutants. Each dot
represents the CO number inan F2 plant and the average COs per F2is indicated
for each genotype. Mutants spf2 and ctfI8 are compared to wild type from the

same population (sister plants). The cmt3 and corresponding wildtype data are
from Underwood et al.”. The large wildtype population is from Rowan et al.”.
P values are two-sided Mann-Whitney tests. Source datais provided.
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Extended Data Fig. 4 | SPF2 limits class I crossovers. MLH1/HEI10 co-foci counts deviation (SD). The means number of foci per cell isindicated for both genotypes
indiplotene-diakinesis male meiocytes in wild type and spf2. Each dot represents and the p value is from a two-sided Mann Whitney test. Each experiment was
anindividual cell. Black bar indicates the mean frequency and +/- standard performed at least three times. Source data is provided.
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measured in cM/Mb for individual chromosomes. Stars correspond to two-sided
Fisher exact tests with FDR correction on counts of gametes with/withouta CO

Extended DataFig. 5| CO frequency in NRZ, LRZ1and LRZ2 in wild type and
mutants. Related to Fig. 4A. (a) CO frequency (cM/Mb) inNRZ, NRZ excluding

the CEN178 repeat arrays, LRZ1, and LRZ2. The y-axis shows the CO frequency

in the considered zone compared to wild type (*p < 0.05,**p < 0.001, **p <107%).

The exact p values are provided in the source data.

(cM/Mb), merging the five chromosomes. (B-E) Y-axis indicates the CO frequency
in (B) NRZ, (C) NRZ excluding the CEN180 repeat array, (D) LRZ1, and (E) LRZ2,
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Extended DataFig. 6 | CO analysis in trisomic samples. The plots show the Col/Ler allele frequency (Red/Blue) along the five chromosomes on the three aneuploid
samples detected in the spf2 progeny. Sample 6506_C is trisomic for chromosome 4, 6506_K and 6507_D are trisomic for chromosomes 3, as shown by higher sequence
coverage and 2:1allelic ratio. CO sites are indicated by arrows.
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Extended Data Fig. 7| Measurement of recombination in CTL.3.437.55in
individual populations of heterozygous mutants. Related to Fig. 5a. Measure
of recombination frequency in centimorgans (cM) in the CTL.3.437.55 interval.
Each dot represents ameasurement on ~500 seeds. Blue lines indicate the Mean

of the recombination frequency +/- standard Error (SEM) and the value (cM) is
given for each genotype. Single heterozygous, double heterozygous mutants and
wild types from the same segregating population (sister plants) are compared.
Statistical tests are two-sided Mann-Whitney tests. Source datais provided.
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Extended Data Fig. 8 | Measurement of recombination in CTL.3.437.55in
individual populations of double mutants. Related to Fig. 5b. Measure of
recombination frequency in centimorgans (cM) in the CTL.3.437.55 interval. Each
dot represents ameasurement on -500 seeds. Blue lines indicate the Mean of the

recombination frequency +/- standard Error (SEM) and the value (cM) is given for
each genotype. Each double-mutant mutant is compared to single mutants and
wild types from the same segregating population (sister plants). Statistical tests
are two-sided Mann-Whitney tests. Source datais provided.

Nature Plants


http://www.nature.com/natureplants

Article https://doi.org/10.1038/s41477-026-02329-1

Wild type spf2ctf18 |

A

Extended Data Fig. 9| See next page for caption.
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Extended Data Fig. 9 | Meiotic Chromosome spreadsin wild type and Inpanel K, asingle metaphase Il plate is highlighted. White arrowheads indicate
Spf2 ctfI8. Meiotic chromosome spreads were visualized using DAPI meiotic defects, including kinetochore splitting at metaphase I and chromatid
(4’,6-diamidino-2-phenylindole) staining in wild type (panels A-D) and spf2 ctf18 splitting, chromatin bridges, lagging chromosomes or unequal chromatid
double mutants (panels E-L). Representative spreads are shown for metaphase | segregation during meiosis I. The quantification of these defectsis presented in
(A,E, 1), metaphase Il (B, F,J, K), anaphase Il (C, G), and telophase I (D, H, L). Supplementary Fig. 6. Scale bar: 5 pm. Mutant alleles are ctfI8-mp193 and spf2-3.
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Wild type

Extended Data Fig. 10 | Meiotic Chromosome spreads in wild type and plateis highlighted. White arrowheads indicate meiotic defects, including
spf2sgo2.Meiotic chromosome spreads were visualized using DAPI kinetochore splitting at metaphase I and chromatid splitting during meiosis II.
(4’,6-diamidino-2-phenylindole) staining in wild type (panels A-B) and spf2 The quantification of these defects is presented in Supplementary Fig. 7.

ctf18 double mutants (panels C-F). Representative spreads are shown for Scale bar:5 pm. Mutant alleles are sgo2-1 and spf2-3.

metaphasel (A, C, E), metaphasell (B, D, F).In panel F, asingle metaphasell
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Antibodies used The primary antibodies used for super resolution microscopy are as follows: anti-MLH1 raised in rabbit (laboratory code PAK176 ,
dilution 1:200), anti-HEI10 raised in chicken (PAK046, 1:10,000), anti-RECS raised in rat (PAK036, 1:250),anti-REC8 raised in rabbit
(PAK035,1:250),anti-CENH3 raised in chicken against the peptide acetyl-RTKHRVTRSQPRNQTDAC-amide (PAKOOS8, 1:500). The anti-
SGO2 antibody was raised in rat (PAK097, 1:200) against the peptide C-DQETESKDKPKADENEGMT and affinity purified against the
peptide by the company LifeTein.
Validation For each antibody, specificity was tested by checking the absence of signal in the corresponding null mutant.
Plants
Seed stocks The Arabidopsis lines used in this study were as follows: Fluorescent lines to measure recombination: CG437 (CS71169) and CR55

(CS71173). Mutant lines used in the study: cenpc (cenpc-mp221) Col-0 (Singh et al., BioRxiv 2025); ctf18 (ctf18-mp193) Col-0 (Singh
et al., BioRxiv 2025); smcl (smcl-mpl72) Col-0 (Singh et al.); smc3 (smc3-mp226) Col-0 (Singh et al., BioRxiv 2025); zyp1 (zypl-1)

Novel plant genotypes  cdil8-sisbat/p 134y spi@ydelatAl andisEe2-gal at K44381FCol-0; smcl (FLAG024C06, line DPF3) Wassilewskija (WS); sgo2-1 (line
34303); spf2-3 (SALK_140824).

Authentication Describe any authentication procedures for each seed stock used or novel genotype generated. Describe any experiments used to
assess the effect of a mutation and, where applicable, how potential secondary effects (e.g. second site T-DNA insertions, mosiacism,
off-target gene editing) were examined.






