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Fig. S1 Comparison of the P. dulcis (centre) S-locus with those of P. persica (left) and P. avium (right). Regions
with sequence identity >90% are indicated by red lines. The horizontal bar on the left denotes the size of the S-
loci
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Fig. S2 Sequence alignment and selective pressure analysis of S-RNase and S-RNase-like genes in Rosaceae
using Prunus and Malus. (a) Alignment showing conserved regions (C1-C5 and RC4), variable regions (V1—
V5), the hypervariable region (RHV), and conserved active segments (CAS I and CAS II). Absolutely
conserved residues, conserved histidine residues, and conserved cysteine residues are indicated by arrowheads,
circles, and asterisks, respectively. Predicted disulphide bridges in S-RNases are shown as solid lines, while
variation in cysteine positions and disulphide bridges in S-RNase-like proteins are shown as dashed lines. T2-
RNase amino acid patterns (P1-P4) are labelled following Green (1994) and Vieira et al. (2008). Five Malus S-
RNases were included for comparative analysis. (b) Sliding-window Ka/Ks analysis calculated using 100-bp
windows with a 20-bp step size.
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Fig. S3 Sequence alignment and selective pressure analysis of SFB and SFB-like genes in Rosaceae using
Prunus and Malus. (a) Alignment showing the F-box motif, variable regions (V1-V4), and hypervariable
regions (HVa and HVb) identified in SFB and SFB-like proteins. (b) Sliding-window Ka/Ks analysis calculated
using 100-bp windows with a 20-bp step size
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Fig. S6 Bayesian phylogenetic tree of 23 S-RNase and S-RNase-like sequences from sweet almond (P.
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Fig. S7 Bayesian phylogenetic tree of 20 selected S-RNase alleles from Prunoideae inferred using MrBayes.
Node support is shown as Bayesian posterior probabilities (PP), with an asterisk indicating PP = 1.0.
Phylogenetic relationships within the genus Prunus and inferred ancestry of commercially important species are

indicated, including Japanese plum (P. mume; salmon pink), sweet almond (P. dulcis; brown), peach (P.
persica; light pink), and sweet cherry (P. avium; yellow).



Prupe. .1
XM_ .1 {F;ynu x
x
sk et L8
al x mestica e
Malus x domestica SLFB1 Maloideae SFB
v *Io Malus x domestica SLFB4
! Malus x domestica SLFB3
Malus x domestica SFBB6
* Pyrus x bretschneideri SLF3
90— “Malus x domestica SFBB14
Pyrus x bretschneideri SFBB21
/9 ussuriensis SFBB30
Malus x domestica SLF2
XM_ .2 (Pyrus x bretzschneideri)
" Prupe.6G3: persica S|
'/* I% XM 021959“&P 1(P. avnum';F)
* _021959163.1(P. avium)
b XM_027959142.1 (P. avium)
P. dulcis SLF9
P. dulcis SLF19
P. dulcis SLF27
*Jag P. dulcis SLF23
"I P et tcis SLE14
*fx * lcis SLF1. =
! P. dulcis SLF25 Prunoideae SLF
i P. dulcis SLF6
_021946360.1 fP avium)
193001
021945149 avium)
e Prupe6G: 5158603™™ . autcis sLrr
*I78 I*%H_ P. dulcis SLF13 3
goleg  XM_034343261.1 (P. dul% Prunoideae
- Prupe. 35,,“«,, XM owmnvm dulcis)  SLF-like
*lag o af isd pe.5G081900.1
o i ‘ ,”':,';,',‘fgé;;‘:,‘?o:, Prunoideae
73065 ﬁu,‘f‘;““m’j”,,,; {f-auicis) SFB-like
P. mume CPR30
P. davidiana SFB4
P. avium SFBL2
8s/78 P. mume SFBL1
L i P. mume SFB1
P. angutica SFB2
P. davidiana SFB2
P. salicinia SFB10
065 P. dulcis SFB1
—21 88/7 P. avium SFB1
P. dulcis SFB6
P. dulcis SFBf
P. avium SFB4
P. domestica SFBS
P. armeniaca
P. armeniaca SFB4
P. salicinia SFBs
P. salicinia Si
P. ceracifera SFB10
e “lss o ome 77
> . mume H
98 P e SLFT Prunoideae SFB
b P. tungutica SFB1
P. armeniaca SFB8
98/9 P. dulcis SFB22
P.avium SFB7
P. avium SFBS
P. domestica SFL2
P. saliciana SFBa
Ei P. domestica SFB6
L iosa SFB1
P.tenella SFB16
P. armeniaca SFB11
P. dulcis SFB27
s/ P. dulcis SFBS
9 P. davidiana SFB 581
XM_016792556.1 (P. mume)
P. dulcis SFB7
P. dulcis SFB19
P. avium SFB3
m _021945154.1 (P. avium)
us SFB13
P salicina SFBb
o P. domestica SFBS
P. dulcis SFB9
P. davidiana SFB1
P ,—. o SFBL3
mestica
413 P. SFBL
Bz P. domestica SFBL1a
P. domestica SFBLZ
L T 034347785.1 (P. dulcis)
90/89 XM omam 1 (P. avium)
90/93— xu_gaausvs.t (P. dulcis)
rupe.: .1
i wpu ) XM_034350943.1 (P dulcis) F-box /kelch repeat
il |
* 1 XM_034350944.1 (P. dulcis) .
- XM_034350939.1 (P. dulcis) protein
2yx1  Prupe.7G269000.3
o 71 Prupe.7G269000.1
*px, Prupe. 8
“ 1 Prupe.4G009600.1
I . P. integrifolia SLF1 e
xpx . integrifolia SLF2
/7 N. alata SF_DD1
—H i — d Outgroups
N SFLF2

0.05 substitutions per site
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Branches corresponding to Maloideae SFB, Prunoideae SFB, SLF, SFB-like, SLF-like, and F-box—kelch repeat
clades are shown in pink, dark brown, orange, light brown, yellow, and black, respectively.
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Fig. S9 Bayesian phylogenetic tree of 121 SLF, SLF-like, SFB, and SFB-like sequences from the genomes of P.
persica (Pp), P. dulcis (Pd), and P. avium (Pav) inferred using MrBayes. Node support is shown as Bayesian
posterior probabilities (PP) and maximum likelihood bootstrap values (BS); an asterisk denotes PP = 1.0 or BS
= 100%. Clades corresponding to S-haplotype—specific F-box genes (SFB; red) and S-locus F-box genes (SLF;
blue) in Prunus genomes are labelled as clades A (orange) and B (green), respectively.
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genome, giving rise to the Maloideae S-RNase lineage and inter-chromosomal duplications of early S-RNase
copies in Prunoideae on chromosomes 8 and 3. A subsequent duplication event (Duplication S-2) produced the
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Fig. S12 Sequence alignment and selective
pressure analysis of SLF and SLF-like in
Rosaceae using Prunus and Malus. (a) Sequence
alignment of SLF and SLF-like proteins. (b)
Sliding-window Ka/Ks analysis calculated using
100-bp windows with a 20-bp step size.
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Fig. S13 Schematic representation of the S-RNases and S-RNase-like in Prunoideae and Maloideae in Rosaceae.
In S-RNases (a), conserved regions (C1, C2, C3, RC4 and CS5), variable regions (V1-V5) a hypervariable region
(RHYV) are shown. Cysteine residues that are predicted to be linked by disulphide bridges in S-RNases are
connected by solid lines. Rectangles indicate the positively selected amino acid residues in the S-RNases (a) and
S-RNase-like (b) where red and black rectangles indicate the sites under positive selection with posterior
probabilities higher than 0. 99 and posterior probabilities higher than 0.95, respectively. Circles under the
alignment indicate the sites that are identified using both gap (using DnaSP) and non-gap (PAML) datasets.
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Fig. S14 Schematic representation of the positively selected amino acid residues in the SFB (a) in Prunoideae
and Maloideae (a) and SFB-like in Prunoideae (b). In SFB, F-box motif, variable regions (V1-V4) a
hypervariable regions (HVa and HVb)) are shown. Rectangles indicate the positively selected amino acid
residues in the SFB (a) and SFB -like (b) where red and black rectangles indicate the sites under positive
selection with posterior probabilities higher than 0. 99 and posterior probabilities higher than 0.95, respectively.
Circles under the alignment indicate the sites that are identified using both gap (using DnaSP) and non-gap
(PAML) datasets.
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Fig. S15 Schematic representation of the SLF in Prunoideae and Maloideae and SLF-like in Prunoideae. Black
rectangles indicate the positively selected amino acid residues in the SLF (a) and SLF -like (b) that posterior
probabilities higher than 0.95. Circles under the alignment indicate the sites that are identified using both gap
(using DnaSP) and non-gap (PAML) datasets.



Site-specific evolutionary rate

Fig. S16 Site-specific evolutionary rates for S-RNase (a), S-RNase-
like (b), SFB (c), SFB-like (d), SLF (e), and SLF-like (f) genes in
Prunoideae. In S-RNase (a), conserved regions (C1-C5), the
hypervariable region (RHV), and variable regions (V1-V5) are
indicated. In SFB (c), the F-box motif, variable regions (V1-V4),
and hypervariable regions (HVa and HVDb) are labelled. The black

m Hm IM m ‘IH MH ‘ 'H H‘ w ‘H H H m dashed line represents the mean site-specific evolutionary rate for
' . = each gene.
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Fig. S17 Site-specific evolutionary rates for S-RNase (a) and SFB (b) genes in Maloideae. In S-RNase (a),
conserved regions (C1-C5) and the hypervariable region (RHV) are indicated. In SFB (b), the F-box motif,
variable regions (V1-V2), and hypervariable regions (HVa and HVb) are labelled. The black dashed line
represents the mean site-specific evolutionary rate for each gene.
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Fig. S18 Backbone protein—protein interaction (PPI) network underlying self-compatibility and self-
incompatibility reactions in Prunus, inferred using the STRING database with S-RNase and SFB as seed
proteins.



