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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 in an F2 plant and the average COs per F2 is indicated 
for each genotype. Mutants spf2 and ctf18 are compared to wild type from the 

same population (sister plants). The cmt3 and corresponding wildtype data are 
from Underwood et al.15. The large wildtype population is from Rowan et al.77.  
P values are two-sided Mann-Whitney tests. Source data is provided.
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Extended Data Fig. 4 | SPF2 limits class I crossovers. MLH1/HEI10 co-foci counts 
in diplotene-diakinesis male meiocytes in wild type and spf2. Each dot represents 
an individual cell. Black bar indicates the mean frequency and +/- standard 

deviation (SD). The means number of foci per cell is indicated for both genotypes 
and the p value is from a two-sided Mann Whitney test. Each experiment was 
performed at least three times. Source data is provided.
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Extended Data Fig. 5 | CO frequency in NRZ, LRZ1 and LRZ2 in wild type and 
mutants. Related to Fig. 4A. (a) CO frequency (cM/Mb) in NRZ, NRZ excluding 
the CEN178 repeat arrays, LRZ1, and LRZ2. The y-axis shows the CO frequency 
(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, 

measured in cM/Mb for individual chromosomes. Stars correspond to two-sided 
Fisher exact tests with FDR correction on counts of gametes with/without a CO 
in the considered zone compared to wild type (* p < 0.05, ** p < 0.001, *** p < 10−3). 
The exact p values are provided in the source data.
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Extended Data Fig. 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 2:1 allelic ratio. CO sites are indicated by arrows.
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Extended Data Fig. 7 | Measurement of recombination in CTL.3.437.55 in 
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 a measurement 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 data is provided.
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Extended Data Fig. 8 | Measurement of recombination in CTL.3.437.55 in 
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 a measurement 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 data is provided.

http://www.nature.com/natureplants
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Extended Data Fig. 9 | See next page for caption.
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Extended Data Fig. 9 | Meiotic Chromosome spreads in wild type and  
spf2 ctf18. Meiotic chromosome spreads were visualized using DAPI 
(4′,6-diamidino-2-phenylindole) staining in wild type (panels A–D) and spf2 ctf18 
double mutants (panels E–L). Representative spreads are shown for metaphase I  
(A, E, I), metaphase II (B, F, J, K), anaphase II (C, G), and telophase II (D, H, L).  

In panel K, a single metaphase II plate is highlighted. White arrowheads indicate 
meiotic defects, including kinetochore splitting at metaphase I and chromatid 
splitting, chromatin bridges, lagging chromosomes or unequal chromatid 
segregation during meiosis II. The quantification of these defects is presented in 
Supplementary Fig. 6. Scale bar: 5 µm. Mutant alleles are ctf18-mp193 and spf2-3.
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Extended Data Fig. 10 | Meiotic Chromosome spreads in wild type and  
spf2 sgo2. Meiotic chromosome spreads were visualized using DAPI 
(4′,6-diamidino-2-phenylindole) staining in wild type (panels A–B) and spf2 
ctf18 double mutants (panels C–F). Representative spreads are shown for 
metaphase I (A, C, E), metaphase II (B, D, F). In panel F, a single metaphase II 

plate is highlighted. White arrowheads indicate meiotic defects, including 
kinetochore splitting at metaphase I and chromatid splitting during meiosis II. 
The quantification of these defects is presented in Supplementary Fig. 7.  
Scale bar: 5 µm. Mutant alleles are sgo2-1 and spf2-3.
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