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bioinformatic pipeline NGSgenotyp

Identification of S-alleles and classification into four dominance classes

Despite the fact that most S-alleles are shared transpecifically between A. halleri and A. lyrata (Castric et
al. 2008) and even transgenerically between Arabidopsis and Capsella (Paetsch et al. 2006), S-allele
identifications/names have been assigned independently in each species, leading to much confusion in the
literature. In this paper we introduce an identification scheme based on phylogenetic relationships among
SRK sequences, in the form HXYY'Y, with X corresponding to the dominance class of the allele (ranging
from 1 to 4), and YYY corresponding to its functional specificity (ranging from 001 up to a limit of 999).
The functional specificity of SRK sequences from different species is assumed to be shared if they are
phylogenetically closer to each other than to any other sequence from the same species (Castric et al.
2008). For instance, the most recessive allele in Arabidopsis and Capsella, called AhSRKO1 in A. halleri,
AISRKO1 in A. lyrata and CgrSRKO3 in C. grandiflora, is here noted H1001 because it belongs to the
dominance class I and is the first and only specificity in this class. The equivalence between species-
specific identifications and our new generalized identification system is listed in Table S2. The
dominance classes are also defined based on phylogenetic relationships among SRK sequences, as
suggested initially by Prigoda et al. (2005) who defined four classes, as follows from the most recessive
to the most dominant: A1, B, A3, A2. However, for more clarity and simplicity, we use instead the
notation introduced by Goubet et al. (2012), from I to IV in the direction of increase in dominance: [ (A1),
II (B), Il (A3) and IV (A2).

Reference SRK and SCR sequences from Arabidopsis and Capsella

Obtaining S-locus genotypes using the NGSgenotyp pipeline (Genete et al. 2020) requires a series of
reference SRK and/or SCR sequences, so we started by assembling them from the literature. For A. halleri,
the reference SRK sequences were taken from Table S1 of Genete et al. (2020). For 4. lyrata they were
taken from Table S14 of Mable et al. (2018) and from Takou et al. (2021). For C. grandiflora we used a
set of partial S-domain sequences obtained by Paetsch et al. (2006), Guo et al. 2009, Bachmann et al.
2019, Nasrallah et al. 2007 and Neuffer et al. 2023. Reference sequences of SCR from A. halleri and A.
lyrata were taken from Guo et al. (2011), Goubet et al. (2012), and Durand et al. (2014). All SRK and
SCR reference sequences used are posted at https://www.doi.org/10.6084/m9.figshare.22567558.v2
together with their Genbank accession numbers.

S-locus genotypes and SRK sequences of the Cg-9 population of C. grandiflora

We expanded the reference database of Capsella reference SRK sequences by using the de novo assembly
module (haploasm) of the NGSgenotyp bioinformatic pipeline (Genete et al. 2020) based on Illumina
short-read whole genome resequencing data of 180 individuals from the Cg-9 population of C.
grandiflora from Monodendri, Greece (Josephs et al. 2015; Sequence Read Archive (SRA) BioProject
PRINA275635, Table S1). This allowed us to first obtain full sequences of exon 1 of SRK for the C.
grandiflora for which only partial sequences were available (49 in total), as well as to obtain full
sequences of exon 1 of SRK for the newly identified alleles (25 in total). The sequences of these 74 SRK
alleles are available at https://www.doi.org/10.6084/m9.figshare.22567558.v2. Based on this updated
database of reference sequences, we then launched a new round of the genotyping module (genotyp) to
obtain SRK genotypes. We obtained fully resolved diploid S-locus genotypes for 177 individuals (Table



S1), while sequence read depth was too low for two additional individuals. One individual was missing a
single allele, and one individual had four alleles, which could correspond to an admixed sample or an
autotetraploid individual.

Beside these 74 S-alleles, we also identified five sequences clustering with class II SRK alleles (H0002,
H0003, HO011, HO012 and HO013 in Table S2, named, respectively, CgrSRKO01, CgrSRK06, CgrSRK09,
CgrSRK51 and CgrSRK63 in Paetsch et al. 2006 and Neuffer et al. 2023) that we considered as
paralogous sequences unlinked to the S-locus for the following reasons : (1) two of them (H0002 and
HO0003) showed strong sequence similarity with sequences for which paralogy was confirmed with
segregation analyses in A. [yrata and A. halleri (Aly13-2 and Aly13-7; Charlesworth et al., 2003; Castric
& Vekemans, 2007); (2) the remaining three sequences had higher population frequencies than the other
class I SRK alleles (11, 23 and 12 copies for HO011, HO012 and HOO013, respectively, while true class 11
SRK alleles had frequencies ranging from 1 to 10 copies); and (3) they systematically occurred in
individuals which already carried two other unambiguous SRK alleles (see Table S1).

Among the 74 S-alleles co-segregating in this population, one belongs to the most recessive class, 16
alleles belong to the second most recessive class (class II), 20 alleles belong to the more dominant class
IIT and 37 alleles belong to the most dominant class IV (Table below). As theoretically expected
(Schierup et al. 1997; Billiard et al. 2007), we observed that the more dominant classes contain a larger
number of different S-alleles, each at a lower population frequency .

Number and mean population frequency of S-alleles found in the population Cg-9 of Capsella
grandiflora belonging to each of the four classes of dominance

Class I Class 11 Class II1 Class IV Total
Number of 1 16 20 37 74
S-alleles
Average frequency| 0.2436 0.0133 0.0115 0.0085 /
+ S.D. +0.0075 + 0.0065 +0.0056

Validation of the NGSgenotyp pipeline for use on RNA-seq data

We evaluated how the NGSgenotyp performed when applied to RNA-seq data (from either flower bud,
leaf or root tissues) by comparing the results with those obtained from whole genome resequencing data.
We performed this comparison on four C. grandiflora and four C. orientalis individuals, as well as on 16
C. bursa-pastoris individuals from Kryvokhyzha et al. (2019, Table S1), for which both types of sequence
data were available. We used as reference database of SRK sequences a combination of sequences from A.
halleri, A. lyrata, and our enlarged set of C. grandiflora sequences.

For C. grandiflora, all four individuals were heterozygous at the S-locus, with allele H1001 shared by
three individuals, while all other gene copies belonged to distinct S-alleles (H2002, H2006, H2017,
H3014, and H4021) (Table S3). In addition, two individuals carried one copy each of putative paralogous
sequences (HOO011 and HO003 in individuals 85.3 and 86.12, respectively). For C. orientalis, all 4
individuals were homozygous for the non-functional allele H4004# (# is for non-functional), in agreement
with Bachmann et al. (2019, note that these authors refer to this allele as CoS12). All C. orientalis
individuals were also homozygous for an unlinked paralogous sequence (H0014, named CorSRKO06 by
Neuffer et al. 2023). Unlike the putative paralogous sequences observed in C. grandiflora, which are
segregating at low or moderate frequencies at unlinked loci, the H0014 sequence appears to be fixed in C.
orientalis. For the allotetraploid C. bursa-pastoris, in agreement with the results of Bachmann et al.
(2021), all individuals but two had two copies of the H4004# allele, derived from the non-functional C.



orientalis parental allele, and all individuals had two copies of the H4047x allele, derived from the
functional C. grandiflora parental allele H4047 (Table S3). Determining the exact copy number of alleles
is possible using this dataset because analyses are based on genomic data, so that relative read depth
informs about copy number (Genete et al. 2020). Indeed, as previously observed by Bachmann et al.
(2021), accession DUB-RUS9 was lacking the H4004n allele inherited from C. orientalis, but we found
that this individual was carrying two copies of a distinct allele, H2002, in the C. orientalis subgenome.
Interestingly, another accession also carried one copy of the H2002 allele, LAB-RUS-4, but this accession
also carried one copy of the C. orientalis H4004n and two copies of the C. grandiflora H4047 alleles.
Hence, it appears that Russian accessions of C. bursa-pastoris have a second allele segregating at the S-
locus of the C. orientalis subgenome, which was not reported by Bachmann et al. (2021). In addition, we
found that all but five C. bursa-pastoris individuals have the C. orientalis subgenome fixed for the H0014
paralogous sequence, and all but two individuals were fixed, probably in the C. grandiflora subgenome,
for the HO003 paralogous sequence (Table S3). The genomic locations of H0014 and HO003 were
confirmed to be distinct from the S-locus region thanks to Blast analysis against a public genome
assembly of C. bursa-pastoris (Kasianov et al. 2017).

Analysis of RNA-seq data from flower buds from the same set of individuals gave strictly identical
results as those obtained from genomic data, confirming the codominant expression of SRK transcripts
(Burghgraeve et al. 2020). As expected also, RNA-seq data detected no expression of SRK from leaf or
root tissues, with only three exceptions: two S-alleles from class II (H2002 and H2006), and one S-allele
from class III (H3014). The expression of SRK in leaf tissues was already reported for some SRK alleles
in A. lyrata, all from class II (Prigoda et al. 2005). Overall, these results confirm that the NGSgenotyp
pipeline can be used to reliably infer S-locus genotype from RNA-seq data from flower buds.

Determining patterns of allelic expression in SRK and SCR in diploid and tetraploid parents.

We combined RNA-seq data from seven diploid and six synthetic tetraploid individuals of C. grandiflora
used as parents for the hybrid material with C. orientalis (Duan et al. 2023, BioProject PRINA848625)
with newly obtained RNA-seq data from additional hybrid individuals (BioProject PRINA946929) and
applied the NGSgenotyp pipeline to obtain their S-locus genotype by focusing first on SRK. Overall, five
different S-alleles were segregating among the 13 individuals: H1001, H2008, H2022, H4015 and H4035
(Fig. 2). All these alleles were present in the Cg-9 population and thus their sequences were present in the
database. We used the "average read depth" computed by the genotyping module of NGSgenotyp to
quantify relative expression of the SRK alleles present within each diploid and tetraploid individual. The
results showed overall co-dominant transcript levels of the different SRK alleles (Table S4). Note that in
the tetraploid individuals analyzed, we observed up to only three different SRK alleles, which implies that
one of the three is present in two copies. However, the use of RNA-seq data precludes reliable
determination of SRK copy numbers, as can be done using genomic resequencing data (see above).

Then we aimed to obtain the associated SCR sequences, so applied again the de novo assembly module
(haploasm) of NGSgenotyp on the same individuals, but this time using the library of SCR reference
sequences from 4. halleri and A4. lyrata described above, and using shorter k-mers (length of 15 instead of
the default value of 20). Although reference SCR sequences were available only for H1001 and H2008
(from A. lyrata), we successfully obtained full coding sequences for all five S-alleles. The sequences are
available at https://www.doi.org/10.6084/m9.figshare.22567558.v2. We used the SCR reference sequence
database enriched with these five newly obtained SCR sequences to launch a new round of the genotyping
module (genotyp) to estimate the relative expression of SCR alleles. In the reference database we removed
exon 1 sequences of each SCR allele because they show lower allelic specificity which brings noise in the
analyses. As the SCR sequences from the database are small, the alignment mode was set to "local" to
allow partial mapping of the reads (soft clipping) in a way that optimizes alignment score. The results
showed strongly asymmetric allele-specific expressions (see main text and Table S4). The results also
showed that only one allele was highly expressed in tetraploid individuals, suggesting that the small
RNA-mediated regulation of SCR expression is fully functional in tetraploids. These results also allowed
to determine the patterns of hierarchical dominance among these five S-alleles, as follows: (1) H4035



dominant over H4015 (individual cg4-1-3-F); (2) H4035 dominant over H2022 and H2008 (cg4-8-3-F,
cg4-12-4-F, cg4-9-2-F); (3) H4015 dominant over H2022 and H2001 (cg2-1-2-F, cg2-2-6-F, cg2-1-6-F,
cg2-7-3-F); (4) H2022 dominant over H2008 (cg2-12-3-F, cg2-14-5-F, cg4-6-4-F). Hence, assuming
transitivity of the dominance relationships: H4035 > H4015 > H2022 > H2008 > H1001.

Determining patterns of allelic expression in SRK and SCR in diploid and tetraploid hybrids

Finally, we applied the genotyp module of NGSgenotyp with SRK and SCR reference sequences,
separately, on RNA-seq data from 27 diploid C. orientalis x C. grandiflora hybrids (F), seven
tetraploidized hybrids (Sh) as well as 19 autotetraploid hybrids (Sd) obtained by crossing the parents
described above (Fig. 1, Table 1). Overall, five different S-alleles were segregating among these hybrid
individuals: the non-functional C. orientalis H4004n allele along with four C. grandiflora alleles, two of
which that are predicted to be more recessive (H2008, H2022), and two of which that are predicted to be
more dominant (H4015, H4035) than H4004n in pollen (Fig. 2). Among the 27 diploid hybrids (F
individuals), 21 were carrying at least one copy of the H4004n allele, whereas six did not, so that the
latter can be hypothesized to be SI. Accordingly, these six individuals expressed a functional SCR allele
from C. grandiflora, either H2008, H2022 or H4015 (Table 1). Among the 21 homoploid hybrids
carrying the H4004n allele, three individuals carried H4015, assumed to be dominant over H4004n.
Hence, we can hypothesize that these three individuals are also SI, whereas the 18 remaining individuals
are expected to be SC. Accordingly, these three individuals expressed the H4015 functional allele from C.
grandiflora, thus confirming that H4015 is indeed dominant over H4004n. The remaining 18 individuals
expressed predominantly the H4004n allele, with two exceptions: individuals F-5-6 and F-10-4 carried
H2022 and H4004n but expression of the former was higher than that of the latter. All seven
tetraploidized hybrids (Sh individuals) carried H4004n and the recessive H2022 allele, and are thus
hypothesized to be SC. Again, SCR results confirm that these individuals expressed the H4004n allele
only. Finally, the 19 hybrids between tetraploid individuals of C. grandiflora and C. orientalis (Sd
individuals) were all found to carry H4004n, presumably inherited from their C. orientalis parent. Nine of
them carried at least one of the more dominant C. grandiflora alleles H4015 or H4035, and can be
assumed to be SI, whereas the other ten individuals received a more recessive S-allele from C.
grandiflora, and are expected to be SC. These predictions were confirmed by SCR expression results
(Table 1). Overall, in these hybrid individuals, the asymmetric expression of SCR sequences was strong,
as observed above in C. grandiflora individuals, but the range of relative expression was wider (relative
expression of the most dominant SCR allele ranging from 0.638 to 1.0) including in diploid hybrids, so
this is not caused by polyploidy.

S-haplotypes phylogeny based on full SRK exonl sequences.

In order to understand which S-haplotype specificities are shared within and among Arabidopsis and
Capsella genera, 23 SRK (exon 1) nucleotide sequences from Arabidopsis and Capsella genera were
aligned with Muscle v.3.5 (Edgar 2004) using the default strategy and manually checked with Seaview
v.5 (Gouy et al. 2021). ARK3 and SRK genes are paralogous therefore an ARK3 sequence of Capsella
rubella (Cru) was used as outgroup. On the alignment, Gblocks version 0.91b (Castresana 2000) was
applied to remove poorly aligned regions. This resulted in a 1236 nucleotide dataset. The best fitting
model under the ML criterion was selected with ModelTest-ng v.0.1.6 (Darriba et al. 2020). The
phylogenetic reconstruction was performed by maximum likelihood (ML) using PhyML version 3.0
(Guindon et al. 2010) with the best of SPR and NNI moves on a BioNJ starting trees under the
TPM3uf+I+G4 model. Node stability was estimated by 100 non-parametric bootstrap replicates.
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Supplemental Tables

Table S1. Fully resolved S-locus genotypes of 176 individuals from population Cg-9 of Capsella
grandiflora, as obtained by the NGSgenotyp pipeline on whole-genome resequencing data from
Josephs et al. (2015). Allele sequences are identified according to a Brassicaceae functional
sequence group nomenclature, as determined based on sequence similarity with alleles from
related species of Capsella and Arabidopsis genera (see Table S2 for correspondence with
Capsella-specific S-allele IDs). The presence of putative polymorphic paralogous sequences
(HO002=CgrSRK51, HO003=CgrSRK63, H0011=CgrSRK01, HO012=CgrSRK09, H0012=CgrSRKO06) is

also reported.

Individual SRA run allele 1 allele 2 paralogous sequences

1 SRR2065265 H2015 H3001

2 SRR2070905 H1001 H4038

3 SRR2070909 H1001 H3001

4 SRR2065291 H3001 H2008 HO0002,H0011,H0012
5 SRR2065298 H1001 H4026

6 SRR2070922 H4030 H4040

7 SRR2070923 H1001 H3029 HOU13

9 SRR2065335 H3014 H2008

10 SRR2065181 H1001 H3007 HO0012

11 SRR2065191 H4010 H4028 HO0011,H0012
13 SRR2065208 H4020 H2021

14 SRR2065217 H4010 H3016

15 SRR2065226 H4004 H3005

16 SRR2065235 H4019 H4011

17 SRR2065247 H3005 H2021

18 SRR2065256 H4020 H1001

19 SRR2065263 H3013 H2017 HO0003
20 SRR2065270 H4001 H4028
23 SRR2065271 H3012 H3022
24 SRR2065272 H1001 H2002 HO0012
25 SRR2065273 H1001 H2021
26 SRR2065274 H2015 H1001
27 SRR2065275 H1001 H4015 HO0013




28 SRR2065276 H4004 H3002
29 SRR2065277 H4008 H3008 H0012
30 SRR2065278 H3022 H4006
31 SRR2065279 H2006 H4001
32 SRR2070910 H3015 H2017
33 SRR2065280 H4024 H3005 HO0012
35 SRR2065282 H1001 H2008
36 SRR2065283 H2010 H2019
37 SRR2070911 H3017 H4045
38 SRR2065284 H3023 H2020
39 SRR2065285 H2005 H2010
41 SRR2065286 H1001 H4004
42 SRR2070912 H2002 H4017 H0012
43 SRR2065287 H3013 H4004 H0012
44 SRR206528% H1001 H3005
45 SRR2070913 H1001 H4010
46 SRR2070914 H1001 H2017
47 SRR2070915 H2002 H4017
47 SRR2065289 H1001 H4002
48 SRR2070916 H2011 H4011
49 SRR2065290 H3013 H3002
50 SRR2065292 H1001 H1001
51 SRR2065293 H1001 H1001 H0012
52 SRR2065294 H1001 H1001
53 SRR2070918 H1001 H1001
54 SRR2065295 H3029 H3029 H0012
55 SRR2065296 H4040 H4046
58 SRR2065297 H4027 H3023
59 SRR2070919 H1001 H4040
60 SRR2070920 H2010 H4028
61 SRR2065299 H1001 H3016 H0003
63 SRR2065300 H1001 H201¥
64 SRR2065301 H2017 H2021
65 SRR2065303 H1001 H3029
66 SRR2065304 H2012 H3029
67 SRR2065305 H1001 H1001




70 SRR2065306 H4040 H3006

71 SRR2065307 H1001 H3006

72 SRR2065308 H3005 H4025

74 SRR2065309 H3012 H4037

75 SRR2065310 H1001 H2012

76 SRR2065311 H1001 H3015 HO0013
78 SRR2065312 H2015 H3014

79 SRR2065313 H2008 H2018

80 SRR2065315 H2002 H3001

81 SRR2065316 H1001 H3001

82 SRR2065317 H1001 H4024

83 SRR2065318 H1001 H3005

85 SRR2065319 H1001 H3022

86 SRR2065320 H2015 H3005

88 SRR2070924 H1001 H4009

89 SRR2065321 H2017 H2021 H0002
90 SRR2065323 H3015 H3016

91 SRR2065324 H4007 H3023 H0002
91 SRR2070925 H2006 H4010

92 SRR2065325 H3016 H4038

93 SRR2065327 H3017 H3023

94 SRR2065328 H1001 H1001

95 SRR2065329 H1001 H2022

96 SRR2065330 H1001 H4028

97 SRR2065332 H1001 H3015 H0002
98 SRR2065333 H4010 H4028 HO011
99 SRR2065334 H3005 H4042 HO011
101 SRR2065172 H2008 H4030 HO0013
103 SRR2065174 H4001 H4003 H0003
105 SRR2065175 H4027 H3029

106 SRR2065176 H1001 H4035

107 SRR2065177 H3017 H4011

108 SRR2065179 H4011 H4030 HO0011, HOO13
109 SRR2065180 H1001 H1001

110 SRR2065182 H1001 H1001

111 SRR2065184 H4010 H4038 H0002




112 SRR2065185 H1001 H2017

113 SRR2065186 H2002 H4011

115 SRR2065188 H4009 H4047 HO0012
116 SRR2070888 H3015 H4006

117 SRR2065189 H1001 H1001 HO0013
118 SRR2065190 H3005 H4001

119 SRR2070889 H2017 H2010 H0012
120 SRR2070890 H2010 H2020 H0003
121 SRR2065192 H2022 H4046

123 SRR2065193 H1001 H2006

124 SRR2065195 H4020 H3006

125 SRR2065196 H3002 H4035 HO0013
126 SRR2065197 H1001 H4028

128 SRR2065198 H3010 H4036

129 SRR206519Y H4004 H3007

130 SRR2070892 H3001 H2022

131 SRR2065200 H2015 H2020

132 SRR2065201 H1001 H3014

133 SRR2065202 H1001 H3003

135 SRR2065203 H1001 H4034

136 SRR2065204 H3015 H4047 HO0013
137 SRR2065205 H4017 H2008 HO0013
138 SRR2065206 H4024 H2020 HO0013
139 SRR2065207 H1001 H3001 H0002
140 SRR2065209 H3003 H3013

141 SRR2065210 H1001 H4035 H0012
142 SRR2065211 H1001 H1001 H0003,H0012, HOO013
143 SRR2065212 H2011 H2023

144 SRR2065213 H2012 H4017

145 SRR2070893 H4013 H4030

146 SRR2065214 H3001 H2010

147 SRR2065215 H3002 H3029

148 SRR2065216 H3010 H2020

149 SRR2070894 H1001 H4037 H0003
151 SRR2065218 H3016 H4002

152 SRR2065219 H4001 H4045
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153 SRR2065220 H2010 H4034

154 SRR2065221 H1001 H2022

155 SRR2065222 H3003 H3014

156 SRR2065223 H4036 H4003

157 SRR2065224 H1001 H4029

158 SRR2065225 H4017 H4006 H0002
160 SRR2065227 H2002 H4035 H0012
161 SRR2065228 H1001 H1001

162 SRR2065229 H1001 H3014 H0003,H0011, HOO12
163 SRR2065230 H1001 H4014 H0002
165 SRR2065232 H3011 H3022

166 SRR2070895 H4020 H1001 HO011, HOO12
167 SRR2065234 H1001 H2012

168 SRR2070896 H2012 H3019

170 SRR2065237 H4027 H4015

172 SRR2070897 H3017 H2018

173 SRR2065239 H2012 H4003 H0002,H0012
174 SRR2065241 H4002 H4013

175 SRR2065242 H1001 H4018 H0012, HO013
176 SRR2065244 H2023 H4028

177 SRR2065245 H1001 H2002

178 SRR2065246 H4023 H4029

179 SRR2070898 H2010 H2010 H0012
180 SRR2070900 H1001 H2020

181 SRR2065248 H3003 H4030 HO0003,H0012
182 SRR2065250 H1001 H4039

183 SRR2065251 H4020 H3029

184 SRR2065252 H1001 H4025

186 SRR2065254 H1001 H4001 H0003
187 SRR2065255 H2013 H4001

189 SRR2070901 H1001 H2022

190 SRR2065257 H2015 H2010

192 SRR2065258 H1001 H3011

193 SRR2065259 H1001 H4002

195 SRR2065260 H2002 H4001

197 SRR2065261 H1001 H3008
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198 SRR2065262 H1001 H3003 HO0003
199 SRR2070904 H1001 H2005
200 SRR2065266 H1001 H1001
202 SRR2065267 H4001 H2020 H0012
203 SRR2065268 H4027 H3010
204 SRR2065269 H1001 H4038
207 SRR2070906 H2005 H4026
208 SRR2070907 H1001 H4003
209 SRR2070908 H4004 H4003 H0012
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Table S2. List of the 74 SRK alleles of C. grandiflora identified within population Cg-9. References and

Genbank accession numbers of previously published allele sequences are given, as well the source

individual from population Cg-9 used to assemble a full sequence of exon 1 using the NGSgenotyp

pipeline (available from file S1). References to five putative paralogous sequences are also given.

Allele ID Capsella specific Genbank Original Individual used to A. halleri A. lyrata Completeness
(functional allele ID source extract full sequence of exon 1
homolog homolog

group) sequence

H1001 CgrSRK03 DQ530639 gg(e)tgch etal. 75_Contig_N1 AhSRKO1 AISRKO1 complete

H2002 CgrSRK10 MT592932 Bechsgaard & 113_Contig N5 complete
Paetsch 2020 - .

H2005 CgrSRKO08 MT592926 Bechsgaard & 199 Contig N7 AhSRK?23 complete
Paetsch 2020

H2006 CgrSRK24 FJ649962 %&et al. 123 _Contig N4 AhSRK28 AISRK28 complete

H2008 CgrSRK38 FJ649960 gydl(?get al. 101_Contig_N5 AISRKO06 complete

H2010 CgrSRK39 MT592972 Bechsgaard & 119 _Contig N4 AhSRK69 complete
Paetsch 2020 - .

H2011 CgrSRK34 FJ613330 gg(e)tgch etal. 143_Contig N1 complete

H2013 CgrSRK23 MT592948 Bechsgaard & / partial
Paetsc% 2020

H2015 CgrSRK04 DQ530640 gg(e)tgch etal. 1_Contig N3 complete

H2017 CgrSRK25 MT592950 Bechsgaard & 112_Contig N3 complete
Paetsc% 2020 - .

H2018 CgrSRK45 M1592980 Bechsgaard & 63_Contig_N5 AhSRK68 complete
Paetsch 2020

H2019 CgrSRKH2019 / This study 36_Contig N3 complete

H2020 CgrSRK49 MT592986 Bechsgaard & 138 Contig N5 complete
Paetsch 2020 - .

H2021 CgrSRKO05 DQ530641 gg(e)tgch etal. 64 _Contig N3 complete

H2022 CgrSRK27 MT592955 Bechsgaard & 130_Contig N6 complete
Paetsch 2020 - .

H2023 CgrSRKH2023 / This study 143 _Contig N2 complete

H2024 CgrSRK40 MT592976 Bechsgaard & 75_Contig N2 complete
Paetsch 2020

H3001 CgrSRK18 FJ649953 g’dlo9et al. 130_Contig N4 AhSRKO02 AISRK17 complete

H3002 CgrSRK17 LR596609 ggfgmann etal. / AhSRK04 AISRK37 complete

H3003 CgrSRK12 MT592934 Bechsgaard & 140_Contig N2 AhSRKO06 AISRK21 complete
Paetsch 2020

H3005 CgrSRK32 MT592960 Bechsgaard & 86_Contig N1 AhSRK14 complete
Paetsch 2020

H3006 CgrSRKH3006 / ‘This study 70_Contig_N5 AhSRK17 complete

H3007 CgrSRKH3007 / This study 10_Contig N7 AhSRK25 complete
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H3008

H3010

H3011

H3012

H3013

H3014

H3015

H3016

H3017

H3019

H3022

H3023

H3029

H3030

H4001

H4002

H4003

H4004

H4006

H4007

H4008

H4009

H4010

H4011

H4012

H4013

H4014

H4015

H4017

H4018

H4019

H4020

H4023

CgrSRKH3008

CgrSRK46

CgrSRKS53

CgrSRK11

CgrSRK13

CgrSRK19

CgrSRK20

CgrSRK30

CgrSRK33

CgrSRK43

CgrSRKH3022
CgrSRKH3023
CgrSRKH3029

CgrSRK07

CgrSRK41

CgrSRK60

CgrSRKH4003

CgrSRK16*

CgrSRKH4006

CgrSRK48

CgrSRK15

CgrSRK58

CgrSRK26

CgrSRK61

CgrSRK29

CgrSRKH4013
CgrSRKH4014

CgrSRK62

CgrSRKH4017
CgrSRKH4018

CgrSRK35

CgrSRK02

CgrSRK 14

/

MT592982

MT592992

FJ649956

MT592935

MT592944

MT592945

MT1592958

MT592961

MT592979

/
/
/

EF530735

MT1592977

MT593000

/

LR596551

/

MT592985

MT1592939

MT1592998

MT592954

MT593001

MT592957

/
/

MT593002

/
/

FJ613331

DQ530638

FJ649958

‘This study

Bechsgaard &
Paetsc% 2020

Bechsgaard &
Paetsch 2020

Guo et al.
2009
Bechsgaard &
Paetsch 2020

Bechsgaard &
Paetsc% 2020

Bechsgaard &
Paetsc% 2020

Bechsgaard &
Paetsch 2020

Bechsgaard &
Paetsc% 2020

Bechsgaard &
Paetsch 2020

This study
‘This study
This study

Nasrallah et al.
2007

Bechsgaard &
Paetsch 2020

Bechsgaard &
Paetsc% 2020

This study

Bachmann et al.
2019

This study

Bechsgaard &
Paetsc% 2020

Bechsgaard &
Paetsch 2020

Bechsgaard &
Paetsch 2020

Bechsgaard &
Paetsch 2020

Bechsgaard &
Paetsc% 2020

Bechsgaard &
Paetsch 2020

This study
This study

Bechsgaard &
Paetsch 2020

This study

This study

29 Contig_N3

203_Contig N7

192 Contig N6

23 Contig N4

140 _Contig N3

132_Contig N6

116_Contig N4

14_Contig_N1

37 Contig N1

168 Contig N4

165 Contig N5
58_Contig_N5
147 _Contig N6

85_Contig N2

103_Contig N2

47 Contig N2

103_Contig N4

/

158 Contig N6

91 Contig NS5

29 _Contig_N4

115_Contig N4

111 _Contig N3

100_Contig N5

45 Contig_N7

174 _Contig N3
163_Contig N5

170_Contig_N2

42 Contig N2
175_Contig N4

16_Contig N3

124 Contig N7

178 _Contig N2

AhSRK29Y

AISRKO05

AhSRKS57

AhSRK60

AhSRKS8

AhSRK70

AhSRK63

AhSRKO5

AhSRKO07

AhSRK11

AhSRK12

AhSRK15

AhSRK16

AhSRK13¥

AhSRK20

AhSRK21

AhSRK22

AhSRK24

AhSRK26

AhSRK32

AhSRK34

AhSRK36

AhSRK37

AhSRK38

AhSRK39

AhSRK43

AISRK13

AISRK25

AISRK70

AISRK41

AISRK48

AISRK34

AISRK72

AISRK11

AISRK42

AISRK71

AISRK31

AISRK39

AISRK6Y

AISRK15

AISRK46

AISRK20

AISRK22

AISRK68

AISRK09

AISRK36

AISRK27

AISRK65

AISRK35

AISRK43

complete

complete

complete

complete

complete

complete

complete

complete

complete

complete

complete
complete
complete

complete

complete

complete

complete

complete

complete

complete

complete

complete

complete

complete

partial

complete
complete

complete

complete
complete

complete

complete

complete
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H4024 CgrSRK21 M1592946 Bechsgaard & 138 _Contig N4 AhSRK47 AISRK63 complete
Paetsch 2020 - .

H4025 CgrSRKH4025 / This study 72 _Contig N2 AhSRK71 AISRK04 complete
H4026 CgrSRK31 MT592959 g:ect};z a%% (()& 5_Contig_N3 AhSRKA42 AISRK23 complete
H4027 CgrSRK37 FJ649951 %16)9& al. 58_Contig_N1' AhSRK62 AISRK30 complete
H4028 CgrSRKH4028 / This study 11_Contig N2 AhSRKS1 AISRK33 complete
H4029 CgrSRKH4029 / This study 157 _Contig N1 AhSRK64 AISRK38 complete
H4030 CgrSRKH4030 / This study 145_Contig_N6 AhSRKS50 AISRKS50 complete
H4034 CgrSRK59 MT592999 gggt};z%ag{)%g 153 _Contig N6 AhSRKS54 AISRK73 complete
H4035 CgrSRK22 MT592947 gggt};z ag{)%é& 106_Contig_N7 AhSRK31 AISRK19 complete
H4036 CgrSRK54 MT592994 gggt};z%ag{)%g 128 Contig N3 AhSRKS5 AISRK12 complete
H4037 CgrSRKH4037 / ‘This study 74 _Contig_N7 AhSRK66 AISRK45 complete
H4038 CgrSRKH4038 / This study 111 _Contig N4 AhSRKS52 AISRK44 complete
H4039 CgrSRK57 MT592997 g:ect};z a%% (()& 182_Contig_N4 AhSRKS56 AISRK61 complete
H4040 CgrSRKH4040 / This study 6_Contig_N2 AhSRK44 AISRK62 complete
H4042 CgrSRKH4042 / This study 99 Contig NS5 AhSRK46 complete
H4045 CgrSRKH4045 / This study 37 Contig N5 complete
H4046 CgrSRKH4046 / This study 121 _Contig N3 complete
H4047 CgrSRKH4047 / This study 136_Contig N7 complete

putative paralogous sequences

H0002 CgrSRKS51 M1592989 Bechsgaard & 139 Contig N5 Alyl13-2 complete
Paetsch 2020

HO0003 CgrSRK63 MW291556 goe&ffer etal. 34 Contig N3 Alyl13-7 complete

HOO011 CgrSRKO1 DQ530637 gg(e)tgch etal. 11 _Contig N1 complete

HO0012 CgrSRK09 MT592927 Bechsgaard & 119_Contig_N2 complete
Paetsch 2020

HO013 CgrSRK06 DQ530642 gg(e)tgch etal. 101_Contig N3 complete

*CgSRK16 has been named CgS12 by Bachmann ef a/. (2019) in analogy to its closely trans-specific
sequence AhSRK12 from A. halleri.



Table S3. S-locus genotypes of individuals from C. grandiflora, C. orientalis and C. bursa-pastoris, as inferred from genomic DNA or RNA-seq

data from flower buds, leaf or root tissues (based on data from Kryvokhyzha et al. 2019). References and specific notations for C. grandiflora

alleles are given in Table S2. H4004n is a non-functional allelle present in C. orientalis and C. bursa-pastoris (Bachmann et al. 2019; Bachmann

et al. 2021), derived from the functional H4004 allele from C. grandiflora. H4047n is a non-functional allele present in C. bursa-pastoris, that has

not yet been identified in C. grandiflora (Bachmann et al. 2021). The presence of paralogous sequences (H0003, HO011, HO014) is also indicated

(references given in Table S2; H0014 is equivalent to CorSRKO06 described in Neuffer et al. 2022).

Species Accession ID Genomic DNA RNA flower buds RNA leaf RNA root

(Geographical

group*)

allele 1 allele 2 allele 1 allele 2 allele 1 allele 2 allele 1 allele 2
(paralogues) (allele 3) (allele 3)

C. grandiflora 85.3 H2002 H4021 H2002 H4021 H2002 / H2002 /
(H0011) (H0011) (H0011) (H0011)

C. grandiflora 86.12 H1001 H2006 H1001 H2006 H2006 / H2006 /
(H0003) (H0003)

C. grandiflora 87.26 H1001 H3014 H1001 H3014 H3014 / H3014 /

C. grandiflora 88.5 H1001 H2017 H1001 H2017 / / / /

C. orientalis GUB-RUS5 H4004n H4004n H4004n H4004n / / / /
(H0014) (H0014) (H0014) (H0014)

C. orientalis PAR-RUS H4004n H4004n H4004n H4004n / / / /
(H0014) (H0014)
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Species Accession ID Genomic DNA RNA flower buds RNA leaf RNA root

(Geographical

group®)

C. orientalis QH-CHIN4 H4004n H4004n H4004n H4004n / /
(H0014) (H0014) (H0014)

C. orientalis URAL-RUS4 H4004n H4004n H4004n H4004n / /
(H0014) (H0014)

C. bursa-pastoris DL174 H4047n H4004n H4047n H4004n / /

(ASI) (H0003) (H0014) (H0003) (H0014)

C. bursa-pastoris JZH152 H4047n H4004n H4047n H4004n / /

(ASI) (H0003) (H0014) (H0003) (H0014)

C. bursa-pastoris NJ219 H4047n H4004n H4047n H4004n / /

(ASI) (H0003) (H0014) (H0003) (H0014)

C. bursa-pastoris TY118 H4047n H4004n H4047n H4004n / /

(ASI) (H0003) (H0014) (H0003) (H0014)

C. bursa-pastoris DUB-RUS9 H4047n H2002 H4047n H2002 / H2002

(CASI) (H0003) (H0014) (H0003) (H0014)

C. bursa-pastoris KYRG-3-14 H4047n H4004n H4047n H4004n / /

(CASI) (H0014) (H0014)

C. bursa-pastoris LAB-RUS-4 H4047n H4004n (H2002) H4047n H4004n (H2002) / H2002

(CASI) (H0003)

C. bursa-pastoris TACH- H4047n H4004n H4047n H4004n / /

(CASI) CHIN14 (H0003) (H0003)

C. bursa-pastoris FR50 H4047n H4004n H4047n H4004n / /

(EUR) (H0003) (H0003)

C. bursa-pastoris SE33 H4047n H4004n H4047n H4004n / /

(EUR) (H0003) (H0003)
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Species Accession ID Genomic DNA RNA flower buds RNA leaf RNA root

(Geographical

group*)

C. bursa-pastoris STA4 H4047n H4004n H4047n H4004n

(EUR) (H0003) (H0003)

C. bursa-pastoris STI2 H4047n H4004n H4047n H4004n

(EUR) (H0003) (H0014) (H0003) (H0014)

C. bursa-pastoris (ME) ALR7 H4047n H4004n H4047n H4004n
(H0003) (H0014) (H0003) (H0014)

C. bursa-pastoris (ME) JO56 H4047n H4004n H4047n H4004n
(H0003) (H0014) (H0003) (H0014)

C. bursa-pastoris (ME) JO59 H4047n H4004n H4047n H4004n
(H0003) (H0014) (H0003) (H0014)

C. bursa-pastoris (ME) TR73 H4047n H4004n H4047n H4004n
(H0003) (H0014) (H0003) (H0014)

*Geographical groups of C. bursa-pastoris : ASI, Asian; CASI, Central Asion; EUR, European; ME, Middle East

18




Table S4. Relative expression levels of co-existing S-alleles in SRK and SCR in diploid and tetraploid individuals of C. grandiflora
(cg2 and cg4) and C. orientalis (co2 and co4). The predominantly expressed allele in pollen is compared to putative dominance
determined by previous knowledge about the dominance classes of the alleles. The difference in expression of the dominant allele is

reported as a ratio of mean read depth, obtained by the genotyping pipeline NGSgenotyp.

Individual ploidy allele 1 SRK SCR allele 2 SRK SCR  allele 3 SRK SCR Putative Allele Relative
read read read read read read dominant expressed SCR
depth depth depth  depth depth depth allele in predomi- expression
pollen nantly in level of
pollen the
dominant
allele
cg2-1-2-F 2x H4015 15.12 931.38 H2022 76.60 0.00 H4015 H4015 1.0000
cg2-1-6-F 2x H4015 13.06  1002.80 H1001 3.39 2.80 H4015 H4015 0.9972
cg2-2-6-F 2x H4015 7.53 1110.60 H2022 50.05 0.00 H4015 H4015 1.0000
cg2-7-3-F 2x H4015 22.58  1230.06 H1001 7.29 0.00 H4015 H4015 1.0000
cg2-9-5-F 2x H2022 94.62 7.60 H1001 5.79 0.00 H2022 H2022 1.0000
cg2-12-3-F 2x H2022 35.86 3.18 H2008 6.47 2.00 H2008 or H2022 0.6139
H2022*
cg2-14-5-F 2x H2022 90.21 9.75 H2022 H2022 /8
cgd-1-3-F 4x H4035 20.55 348.30 H4015 10.06 18.50  H2022 22.28 2.60 H4035 or H4035 0.9429
H4015*
cg4-6-4-F 4x H2022 49.90 3.38 H2008 4.68 0.00 H2008 or H2022 1.0000

H2022*



cg4-7-3-F 4x H2022 21.03 0.78 H2008 7.60 2.15 H2008 or H2008 0.7338

H2022*
cg4-8-3-F 4x H4035 35.39  1409.43 H2022 12.85 0.00 H2008 6.41 0.00 H4035 H4035 1.0000
cg4-12-4-F 4x H4035 7.47 340.44 H2022 9.56 1.00 H2008 4.45 0.00 H4035 H4035 0.9971
cg4-9-2-F 4x H4035 45.29 687.04 H2008 15.60 0.00 H4035 H4035 1.0000
co02-2-6-F 2x H4004n  20.56 32.21 H4004n H4004n 1.0000
co4-1-4-F 4x H4004n  12.63 25.82 H4004n H4004n 1.0000

*When two alleles belonging to the same dominance class co-occur, we cannot determine a priori which one is the most dominant, but SCR expression
data allows us to resolve this uncertainty.

YUndetermined as the individual is homozygous.



Table S5. S-locus genotypes and inference of putative self-compatible (SC) or self-incompatible (SI)
phenotype of diploid and tetraploid individuals from C. grandiflora (cg2 and cg4), C. orientalis (co2 and
co4) and experimental hybrids (F, Sd, Sh), as inferred from RNA-seq data from flower buds and analysis
of SRK with the NGSgenotyp pipeline. Uncertainties in the relative number of gene copies in some
tetraploid individuals are indicated. The putative self-incompatible (SI) vs self-compatible (SC)
phenotype of a given individual is inferred from previous knowledge of relative dominance of S-alleles in
the pollen and from whether the non-functional allele H4004n from C. orientalis is present and putatively
dominant in this individual. The presence of paralogous sequences (H0002, H0003, HO011, HO012,
HO0013, HO014) is also indicated.

Individual ploidy allele allele allele allele putative paralogous Putative dominant Putative
copy 1 copy 2 copy 3 copy 4 sequences allele phenotype
cg2-1-2-F 2x H4015 H2022 HO0011,H0013 H4015 SI
cg2-1-6-F 2x H4015 H1001 HO0011 H4015 SI
cg2-2-6-F 2x H4015 H2022 H0002,HO0011 H4015 SI
cg2-7-3-F 2x H4015 H1001 H0002,HO0011 H4015 SI
cg2-9-5-F 2x H2022 H1001 H0002,H0012 H2022 SI
cg2-12-3-F 2x H2008 H2022 HO011 H2008 or H2022 S1
cg2-14-5-F 2x H2022 H2022 HO0011,H0012 H2022 SI
cg4-1-3-Fa 4x H4035 H4015 H2022 lI-_lIil‘(())leS, HOO11,H0013 H4035 or H4015 Sl
or
H2022
cg4-6-4-Fa 4x H2022 H2008 H2022 H2022 HO0011 H2008 or H2022 SI

or or
H2008 H2008
cg4-7-3-Fa 4x H2022 H2008 H2022 H2022 HO0011 H2008 or H2022 SI
or or
H2008 H2008
cg4-8-3-Fa 4x H4035 H2022 H2008 I_I-II%%%SZ’ HO0011,H0012 H4035 SI
or
H2008
cg4-12-4-Fa 4x H4035 H2022 H2008 I_I-II%%%SZ’ HO0011 H4035 SI

or
H2008
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cg4-9-2-Fa

co2-11-1-F

c02-2-6-F

c02-4-3-F

c02-6-4-F

c02-8-5-F

c02-9-5-F

co4-1-4-F

co4-3-1-F

co4-4-6-F

co4-8-3-F

co4-9-3-F

F-1-3

F-1-4

F-3-5

F-5-1

F-5-3

F-8-2

F-8-3

F-8-4

4x

2x

2x

2x

2x

2x

2x

4x

4x

4x

4x

4x

2x

2x

2x

2x

2x

2x

2x

2x

2x

2x

2x

2x

2x

2x

2x

2x

2x

2x

H4035

H4004n

H4004n

H4004n

H4004n

H4004n

H4004n

H4004n

H4004n

H4004n

H4004n

H4004n

H4004n

H4004n

H4004n

H4004n

H4004n

H4004n

H4004n

H4004n

H2022

H2008

H4004n

H4015

H4004n

H4004n

H4004n

H4004n

H4004n

H4004n

H2008

H4004n

H4004n

H4004n

H4004n

H4004n

H4004n

H4004n

H4004n

H4004n

H4004n

H4004n

H2022

H2022

H4004n

H2022

H4004n

H2022

H2022

H2022

H2022

H2022

H2022

H4015

H4015

H4004n

H4015

H4015

H2022

H2022

H4035
or
H2008

H4004n
H4004n
H4004n
H4004n

H4004n

H4035
or
H2008

H4004n
H4004n
H4004n
H4004n

H4004n

HO002,H0011

H00014

H00014

H00014

H00014

H00014

H00014

H00014

H00014

HO00014

H00014

HO0014

H0002,H0012,H0014

H0002,H0012,H0014
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Table S6. Prediction of self-compatibility phenotype (self-compatible, SC; or self-incompatible, SI) of

diploid and tetraploid hybrid individuals based on results on SRK genotype of individuals and previous

knowledge about dominance relationships among S-alleles, and based on actual dominance of the non-

functional allele copy of C. orientalis as estimated from relative expression levels of SCR. Grey boxes

indicate the detection of the presence of an S-allele from SRK genotyping results. Numbers within boxes

correspond to the mean read depth of SCR of the corresponding allele. Individual F-5-3 was suspected to

be a spontaneous allotetraploid based on its phenotypes.

Hybrid Ploid | Presence/absence of SRK and mean read depth of SCR SCR read Predicted SI/SC
indiv- y allele: depth of phenotype based
idual H4004n on SRK genotype

H2008 H2022 H4004n H4015 H4035 relative to total
F-1-3 2x 5.5 62.0 0.919 SC
F-1-4 2x 0.0 34 1 SC
F-1-5 2x 2026 1 SC
F-1-6 2x 2.0 8.8 0.815 SC
F-3-1 2x 21.9 1 SC
F-3-5 2x 4.6 114.4 0.961 SC
F-5-1 2x 0.0 28.2 1 SC
F-5-3 2x 2.0 54.7 0.965 SC
F-5-4 2x 2.0 0 SI
F-5-5 2x 33 0 SI
F-5-6 2x 282.5 423 0.13* SC
F-8-2 2x 2317.5 0 SI
F-8-3 2x 6.1 858.9 0.007 SI
F-8-4 2x 74.8 1 SC
F-8-5 2x 4.9 1628.8 0.003 ST
F-8-6 2x 15.2 1110.3 0.014 ST
F-9-1 2x 17.5 38.3 0.686 SC
F-9-2 2x 2.0 13.2 0.868 SC
F-9-4 2x 6.3 0 SI
F-9-5 2x 29 414 0.935 SC
F-9-6 2x 2.6 7.2 0.735 SC
F-10-1 2x 29.3 109.0 0.788 SC
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F-10-2 2x 10.6 1 SC
F-10-3 2x 2186.0 0.000 SI
F-10-4 2x 66.4 47.6 0.418* SC
F-10-5 2x 134.4 1.000 SC
F-10-6 2x 3670.0 0.000 SI
Sd-1-1 4x 1.9 72.8 0.975 SC
Sd-2-3 4x 0.0 22 66.7 0.968 SC
Sd-4-1 4x 41.0 724.2 0.054 SI
Sd-4-2 4x 14.0 1694.7 0.008 SI
Sd-4-3 4x 65.1 518.3 0.112 SI
Sd-4-5 4x 7.3 55.0 762.6 0.009 SI
Sd-4-6 4x 3.7 1103.0 0.003 SI
Sd-6-1 4x 26.0 116.2 0.817 SC
Sd-6-3 4x 43 43.7 0.910 SC
Sd-6-4 4x 10.9 40.9 438.6 0.083 SI
Sd-6-5 4x 29 20.7 0.877 SC
Sd-6-6 4x 20.8 484.1 0.041 SI
Sd-7-1 4x 0.0 11.0 516.8 0.021 SI
Sd-7-3 4x 0.0 72.0 1.000 SC
Sd-7-5 4x 10.8 491.91 0.021 SI
Sd-8-1 4x 0.0 67.9 1.000 SC
Sd-8-4 4x 0.0 0.0 100.1 1.000 SC
Sd-8-5 4x 39 0.0 73.8 0.950 SC
Sd-8-6 4x 1.7 224.8 0.992 SC
Sh-1-2 4x 2.4 58.0 0.960 SC
Sh-2-5 4x 0.8 43.5 0.982 SC
Sh-3-5 4x 5.5 34.8 0.864 SC
Sh-5-5 4x 0.8 127.7 0.994 SC
Sh-7-5 4x 2.8 190.5 0.986 SC
Sh-7-6 4x 1.0 51.3 0.981 SC
Sh-9-2 4x 0.0 31.5 1.000 SC

* indicates two individuals with reverse patterns of relative expression of SC than those

expected based on knowledge of dominance between class Il and class IV.
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Fig. S1 Crosses and induced whole-genome duplication (WGD) for generating diploid (F) and two types
of tetraploid hybrids (Sd and Sh) from diploid Capsella orientalis (Co2) and Capsella grandiflora (Cg2;
Duan et al. 2023). Autotetraploid Capsella orientalis (Co4) and Capsella grandiflora (Cg4) were created
as intermediate steps. The generation numbers of the synthetic polyploids or hybrids are indicated by

subscripts, and plant materials used in the present study are highlighted in bold.

Generation Life stages Hybridization-first WGD-first
Seeds Co2 Cg2 Co2 Cg2 —> Self-fertilization
\ / ‘ ‘
1 Seedlings \\ ,I .= = Crosses between
AT, Co4, Cg4, full-siblings
Adult ‘\ I’ : (singtle line) or
plants \\ /I I species (two lines)
|
Seeds = Cod, Ce, § Cotchiine
F, N A induced WGD
. \ 1
5 Seedlings ‘ \ ° 1
sh | Al
1 \ 1 mmm Ovule rescue
Adult l \ I
plants A
\\ ll :
Seeds Sh, F, Co4, mmmm Cg4,
Sd,
Seedlings

3
Adult
plants
Seeds Sd,

Seeds F, Sh, Sd, Cg4, Co4, Cg2 Co2
1 1
Seedlings : :

4 ! I Sampling for RNA-
Adult sequencing
plants
Seeds F, Shy, Sd, Cgd, Cod, Cg2 Co2  Recording seed set

Synthetic lines Natural species
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Fig. S2 Phylogeny of SRK alleles identified in parents or hybrids between Capsella grandiflora (Cgr) and

C. orientalis (Co). Phylogenetic reconstruction using maximum likelihood under the TPM3uf+I+G4

model implemented by PhyML (see Supplementary Information). We also included sequences identified

in C. bursa-pastoris (Cbp), and trans-specific alleles from Arabidopsis halleri (Ah), A. lyrata (Al) or A.

arenosa (Aar) when available. Functional specificities and dominance classes of the S-alleles are

indicated. The outgroup is represented by an ARK3 sequence from Capsella rubella (Cru). Bootstrap

values are represented by dots on the nodes: black: BP = 100, grey: 95<BP<99, white: BP=89, no dot: BP

< 80.
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Fig. S3 Observed relative SCR read depth of H4004n relative to all other alleles in diploid and
tetraploid hybrids as a function of expected dominance of H4004n (green, H4004n is dominant
over C. grandiflora allele(s); brown, H4004n is recessive to C. grandiflora allele(s)).

100' COOD00000C0000

Y 00

O QOO0

c —

a ® o

8 _90.75' o

o O ;

@®

o 2

g 50.50-

5 9 :

83

qa)vo.zs-

s I

0 ®

O oo

o]

000_ OOOCOOCOOCO00

H4004—d'ominant H4004-récessive
(SC) (S)

Predicted dominance relationship
based on SRK genotype

29



