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Supplementary Figure 1: Recombination on LG1. No recombination events occurred within the 
inversion in a recombinant inbred population of 159 F6 individuals. Locations of crossovers are 
shown along LG1, for F6 individuals from the LTM x SAD12 (WEST-inv x EAST-std) cross. 
Horizontal axis shows nucleotide position, and vertical axis shows SAD12 homozygous regions 
(SS, blue line), heterozygous regions (SL, gray line), and homozygous LTM regions (LL, yellow 
line). Crossovers are shown by vertical red lines, from one homozygote to another (full length red 
line) or between homozygous and heterozygous regions (half-height red lines). The inversion 
region is delimited by vertical dashed lines. These data are compatible with the hypothesis that a 
pre-existing haplotype was captured by the new inversion, or that an extremely rare double-
recombinant was captured by the young inversion before its selective sweep. 
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Supplemental Figure 2: Results from genome sequencing. (a) Genome-scale synteny 
between B. stricta (n=7) and A. lyrata (n=8). The longest eight scaffolds are shown for A. 
lyrata. A complete overview of the most parsimonious model of chromosome evolution of 
B. stricta has been presented elsewhere53. The region within the circle represents the 
paracentric inversion found in the reference genotype for genomic blocks A1b and C1a 
(Fig. 1). (b) Number of Whole Genome Profiling tags / BAC. (c) Distribution of clones in 
contigs. (d) Distribution of anchored contigs. (e) Number of scaffolds / chromosome. (f) 
Number of contigs / chromosome. (g) Number of clones anchored to chromosomes.! 
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Supplementary Figure 3: 
Close-up of Bsi1-inv 
breakpoints using 
comparative chromosome 
painting on pachytene 
chromosomes. Shown are 
diagrams and painting 
images around the Bsi1 
breakpoints: (a and b) show 
the A1 breakpoint between 
BACs F19P19 and T1G11; 
(c and d) show the C1 
break-point at F9P7/F11I4.  
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Supplementary Fig. 4: Predicted centromere locations for each linkage group. Shown 
are plots of physical and linkage map position on seven linkage groups (red lines). Blue 
vertical lines indicate the inferred margins of centromeres based on homology to A. thaliana 
centromeric BAC clones. Gray vertical lines indicate the margins of B. stricta scaffolds that 
contain these BAC-homologues. 
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Supplementary Figure 5: Inversion haplotypes form a recent, monophyletic clade. Shown 

are (a) Neighbor-Joining (NJ) and (b) Maximum likelihood (ML) trees based on 901 SNPs in 

the inversion region for 118 Bsi1-inv and Bsi1-std haplotypes. All Bsi1-inv haplotypes form a 

strongly supported clade (100% bootstrap support on NJ and ML trees) that is sister to a clade 

formed by two Bsi1-std genotypes (IN086 and IN087, purple) from Saddle Mountain. This 

pair of genotypes cluster together with 84% and 100% bootstrap support on NJ and ML trees, 

respectively. In turn, these two haplotypes are nested within other Bsi1-std genotypes. These 

results indicate a single origin of Bsi1-inv haplotypes from ancestral Bsi1-std haplotypes. The 

most closely related Bsi1-inv and Bsi1-std genotypes are only 1.7 km away from each other 

and have very low levels of nucleotide divergence (0.21 SNPs per kb of Genotype By 

Sequencing reads). The maximum and mean distances between INV haplotypes are 1.230 

×10-4 and 2.904 ×10-5, respectively, allowing a rough calibration for the age of inversion at 

2,074 – 8,785 years.	



Supplementary Figure 6: Flowering time in two near-isogenic segregating 
families. Shown is flowering time of two F7 WEST-inv x EAST-std heterogeneous 
inbred families (HIFs, or segregating near-isogenic lines). Two independent HIFs 
(116A, blue) and (120A, red) show phenotypic effects of the inversion region 
segregating within each family, while the rest of the genome is nearly isogenic in 
each family. Genotypes in families are either homozygous WEST-inv, heterozygous, 
or homozygous EAST-std. Flowering time is indicated in days; error bars are +/- 1 
standard error of the mean.! 
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Supplementary Figure 8: Population genomics analyses. (a) Manhattan plots of 
population genomic parameters estimated in 300 kb non-overlapping windows. Unfolded 
(or folded) analyses use (or do not use) information on the ancestral allele. Nucleotide 
diversity (π), Tajima's D,�Fay & Wu's H, Fu & Li's F and Fu & Li's D were calculated for 
each of the INV and STD groups. Population genetic differentiation (Fst), pairwise 
nucleotide divergence (Dxy), and net pairwise divergence (dA) were estimated between 
INV and STD groups. Alternating colors paint the different chromosomes, and the dashed 
vertical lines mark the inversion region (golden) and block D region (light blue) on LG1. 
(b) Linkage disequilibrium (r2) between ten randomly chosen target SNPs having derived 
allele frequencies similar to Bsi1-inv, and their surrounding SNPs within 2 Mb (+/- 1Mb) 
windows centered on the target SNP, on chromosomes 2-7. Positions of target SNPs are 
indicated by vertical red lines. 
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Supplementary Figure 9: Principal Components of species-wide and inversion 
zone genotypes. Genetic principal component analysis (PCA) of Boechera stricta 
based on genotyping by sequencing SNPs. (a) and (b) show PCA of 205 accessions 
based on genome-wide SNPs and the LG1 inverted region, respectively. These results 
support two diverged subspecies in B. stricta (EAST and WEST). All genotypes from 
the inversion zone were identified as members of the WEST group, except that four 
Bsi1-std genotypes had high levels of admixture from the EAST group (0.44 − 0.92 on 
PC1), indicating introgression from the EASTERN subspecies in the inversion zone. 
INV (red): inversion genotypes from inversion zone; STD (dark blue): standard 
genotypes from the inversion zone; Reference Population (RP, light blue): species-
wide samples from outside the inversion zone. (c) and (d) show PCA of 118 
accessions near the inversion zone based on genome-wide SNPs, or the inverted 
genome region, respectively. For comparison of inversion haplotypes to the most 
closely related standard haplotypes, we used all genotypes in the left portion of C. 
(One admixed inv genotype was excluded: IN019, shown in red on the right hand 
side). !



Parents Cross Generation
Map 

Length
Number of 

Bins Method
EAST-std x WEST-
std Parker x Ruby F4 1130 cM 1,011

Genotyping by 
sequencing

EAST-std x WEST-
inv

SAD12 x 
LTM F6 860 cM 9,273 Light sequencing

Supplementary Table 1. Overview of linkage maps used in these experiments.

Detailed linkage maps are archived at Dryad. 



 
Supplementary Table 2a. Test of segregation distortion in two NIL families between LTM and�
SAD12. N = 144.  

 
Family INV allele STD allele Chi-sq (df=1) P 
116A 142 146 0.0560 0.8140 
120A 130 158 2.7220 0.0990 
	
	

Supplementary Table 2b. Test of Hardy-Weinberg equilibrium (expected genotype frequency 
calculated from empirical allele frequency) in two NIL families between LTM and SAD12. N = 144. 

 
Family INV homozygotes Heterozygotes STD homozygotes Chi-sq (df=1) P 
116A 33 76 35 0.4480 0.5033 
120A 27 76 41 0.6200 0.4781 

	
	
Supplementary Table 2c. Analysis of variance for flowering time in the greenhouse for two NIL 
families between LTM and SAD12. N = 288, R2 = 14.7%. 
 

Effect DF SS F P 
Family 1 3.0694 0.8851 0.3476 
Inversion Genotype 2 151.2487 21.8064 1.60E-09 
Inversion Genotype* Family 2 3.1379 0.4524 0.6366 

 
 
Supplementary Table 2d. Comparison of flowering times between EAST and WEST subspecies. T-test 
for flowering time in the greenhouse, comparing 12 EAST and 12 WEST genotypes. R2 = 24.7%. 
Subspecies means equal 10.07 and 15.06 days for EAST and WEST subspecies, respectively. (Data taken 
from genotype LSMEANS, Table S1 in ref. 19). 
 
Effect DF t-statistic P 
Subspecies 22 2.69 0.0134 

 
 
 



 
 
Supplementary Table 3a: Test of segregation distortion in a sympatric, reciprocal WEST-inv x 
WEST-std F2 cross. N = 1,988 alleles = 994 individuals.  
 
Cross INV allele STD allele x2 (df = 1) P 
CL9.1 483 507 0.582 0.446 
CL10.1 495 503 0.064 0.800 
Combined 978 1010 0.515 0.473 

 
 
Supplementary Table 3b: Test of Hardy-Weinberg equilibrium (expected genotype frequency 
calculated from empirical allele frequency) in a sympatric, reciprocal WEST-inv x WEST-std F2 
cross. N = 994 individuals. 
 
Cross INV homo Het STD homo x2 (df = 1) P 
CL9.1 117 249 129 0.022 0.882 
CL10.1 127 241 131 0.577 0.447 
Combined 244 490 260 0.190 0.663 
 
Note: 
CL9.1 = LTM as mother 
CL10.1 = Saddle Mountain (SDM) as mother 
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Trait Name Trait details

GH_ln_RosNum Rosette number
GH_ln_RosW Rosette width
GH_ln_RosH Rosette height
GH_ln_RosVol Rosette volume
GH_ln_Fresh_Weight Rosette fresh weight
GH_ln_Dry_Weight Rosette dry weight
GH_ln_Water_Weight Rosette water weight = fresh - dry weight
GH_ln_Water_Proportion Rosette water weight / fresh weight
GH_ln_Leaf_Area Rosette leaf area by scanner
GH_ln_Leaf_Packing Rosette leaf area / Rosette volume
GH_ln_Fresh_weight.Area Rosette fresh weight / leaf area
GH_ln_Dry_weight.Area Rosette dry weight / leaf area
GH_ln_Water_weight.Area Rosette water weight / leaf area
GH_ln_Water_proportion.Area Rosette water proportion / leaf area
GH_ln_Leaf_mean_L Length of largest leaf
GH_ln_Leaf_mean_W Width of largest leaf
GH_ln_Leaf_mean_W.L Leaf width / length
GH_ln_Flower_Julian_day Flowering time in Julian day
GH_ln_Flower_W Width when flowering
GH_ln_Flower_H Height when flowering
GH_ln_Flower_LN Leaf number when flowering
GH_ln_Flower_Ros Rosette number when flowering
GH_ln_Flower_Stalk Stalk number when flowering
GH_ln_fin_W Final width number when experiment ends
GH_ln_fin_H Final height
GH_ln_fin_stalk.width Final main stalk width
GH_ln_fin_FLN Final remaining flower number
GH_ln_fin_FRN Final fruit number
GH_ln_fin_longest.silique Longest silique length
GH_ln_fin_FRNxlongest.silique Fruie number multiplied by longest silique length
GH_ln_fin_branch_on_mainstalk Number of reproductive branches on main stalk
GH_ln_fin_length_with_branch Stalk height in the region with reproductive branches
GH_ln_fin_branch_internode Internode of the reproductive part of main branch
GH_fin_tip_bud_active Whether the top youngest flowering bud is still green at the end of expt
GH_fin_have_mature_fruit Whether it has a dried-up and matured fruit in the end of experiment
GH_fin_central_tip_stop_develop Whether the top meristem stops develop at the end of experiment

Supplementary Table 7. List of phenotyped traits for the collinear East-std x West-std 
(Parker x Ruby) QTL mapping experiment
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