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In the Rosaceae family, which includes Prunus, gametophy-
tic self-incompatibility (GSI) is controlled by a single multi-
allelic locus (S-locus), and the S-locus product expressed in
the pistils is a glycoprotein with ribonuclease activity
(S-RNase). Two populations of flowering cherry (Prunus
lannesiana var. speciosa), located on Hachijo Island in
Japan’s Izu Islands, were sampled, and S-allele diversity was
surveyed based on the sequence polymorphism of S-RNase.
A total of seven S-alleles were cloned and sequenced. The
S-RNases of flowering cherry showed high homology to
those of Prunus cultivars (P. avium and P. dulcis). In the
phylogenetic tree, the S-RNases of flowering cherry and
other Prunus cultivars formed a distinct group, but they did
not form species-specific subgroups. The nucleotide sub-
stitution pattern in S-RNases of flowering cherry showed no
excess of nonsynonymous substitutions relative to synon-

ymous substitutions. However, the S-RNases of flowering
cherry had a higher Ka/Ks ratio than those of other Prunus
cultivars, and a subtle heterogeneity in the nucleotide
substitution rates was observed among the Prunus species.
The S-genotype of each individual was determined by
Southern blotting of restriction enzyme-digested genomic
DNA, using cDNA for S-RNase as a probe. A total of 22
S-alleles were identified. All individuals examined were hetero-
zygous, as expected under GSI. The allele frequencies were,
contrary to the expectation under GSI, significantly unequal.
The two populations studied showed a high degree of
overlap, with 18 shared alleles. However, the allele frequen-
cies differed considerably between the two populations.
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Introduction

Self-incompatibility in flowering plants prevents self-
fertilization through the rejection of pollen from the same
plant. This trait prevents inbreeding. In many species,
molecular and classical genetic studies indicate that
specificity determination in pollen and style is controlled
by a single locus with multiple alleles, the S-locus. In
gametophytic self-incompatibility (GSI) systems, pollen
specificity is determined by the pollen’s own haploid
genotype. GSI is the most common system, and has been
claimed in more than 60 families of flowering plants (Kao
and McCubbin, 1996).

Molecular studies of the S-locus in three plant families,
Solanaceae, Rosaceae and Scrophulariaceae, have shown
that the S-locus product in pistils is a basic glycoprotein
with ribonuclease (RNase) activity, the S-RNase (Ander-
son et al, 1986; Sassa et al, 1996; Xue et al, 1996). Richman
et al (1995, 1996a) and Richman (2000) directly deter-
mined the putative S-genotypes of plants sampled from
Solanaceae by sequence polymorphism at the S-RNase
locus. Vieira and Charlesworth (2002) revealed sequence
variation at the S-locus in Scrophulariaceae. In the
Rosaceae, molecular techniques for identifying S-alleles
by allele-specific PCR are now being developed for

crossing and breeding of fruit cultivars (Sonneveld et al,
2001; Wiersma et al, 2001).
This paper reports on S-allele diversity in two

populations of flowering cherry, Prunus lannesiana var.
speciosa (Rosaceae). In many previous works on S-allele
diversity in natural populations, short-lived herbaceous
plants that are physically small have been studied. The
flowering cherry, used in the present study, is a forest
tree species, and the S-allele diversity in such species
might reflect their longevity and large physical size. The
objectives of this study were to determine the sequence
variations of S-RNases from flowering cherry, and to
estimate the number of alleles and the allele frequencies
at the S-locus in two natural populations of this species.

Methods

Study sites
P. lannesiana var. speciosa is one of Japan’s flowering
cherries, and grows wild throughout the Izu islands
(Makino, 1961). The study sites were located on Hachijo
Island in the Izu Islands (Figure 1a, b; 331070N, 1391480E),
which is about 250 km from Honshu, the main island of
Japan. Two populations of flowering cherry were
sampled to estimate the number of alleles and the allele
frequencies. The populations are about 5 km apart and
are called Plot A and Plot B (Figure 1c). In addition, 30
individuals of flowering cherry were preliminarily
sampled for PCR amplification in another population,Received 27 November 2002; accepted 19 September 2003
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located between Plot A and Plot B. Plot A occupied an
area of 0.3 ha and 0.5 ha in Plot B. There were 86
individuals in Plot A and 79 in Plot B. All individuals in
each plot were mapped. Individuals were carefully
identified by monitoring root connections, because about
half the individuals in each plot formed sprouting
stumps with several stems. However, the possibility of
repeated sampling from the same clone could not be
completely excluded. Individuals showing the same
S-genotype were considered to derive from the same
clone if the distances among them were less than 5m.
The number of individuals in Plot Awas thus reduced to
67. No such individuals potentially derived from the
same clone were observed in Plot B. However, one
individual possessing three S-alleles, a possible triploid,
was found. This individual was excluded, and the
number of individuals was reduced to 78. Thus, there
were 145 individuals in our sample.

Plant materials
Young leaves were collected for DNA extraction and
stored at �801C. Flower buds were also collected, and
the styles (with stigma) were excised, immediately
frozen in liquid nitrogen and stored at �801C.

Isolation of DNA and RNA
Total DNAwas isolated from about 2 g of leaf tissue from
each individual, using the method described by Murray
and Thompson (1980). Total RNA was isolated from
pistils using the method described by Chang et al (1993).

PCR amplification of S-RNase genes from genomic DNA
To amplify S-RNases from genomic DNA, primers C1-
sense (50-TATTTTCAATTTGTGCAACA-30) and C5-anti-

sense (50-CAAAATACCACTTCATGTAA-30) were de-
signed from conserved domains (C1 and C5) of the
P. avium (Sonneveld et al, 2001; Wiersma et al, 2001) and
P. dulcis (Ushijima et al, 1998) S-RNases. PCR was
performed with 35 cycles at 951C for 30 s, 501C for 30 s,
721C for 1min with initial denaturing at 951C for 5min,
and a final extension at 721C for 5min. The reaction
mixture consisted of 1�PCR buffer, 200mM dNTPs,
0.4mM of each primer, 0.1U Taq polymerase (Gene Taq,
Nippon Gene) and about 10 ng of genomic DNA in a
20ml reaction volume. Amplified fragments were sepa-
rated on 1.2% agarose gel and visualized by ethidium
bromide staining.

Amplification of cDNA encoding the S-RNase
cDNA was synthesized using RNA PCR Kit (AMV) Ver.
2.1 (TaKaRa Shuzo) with 1mg of total stylar RNA as a
template. First-strand cDNAwas synthesized using oligo
dT-adaptor primer (including oligo dT and M13–40
sequences; 50-GTTTTCCCAGTCACGAC-30). The cDNA
for S-RNase was amplified by 30RACE using C1-sense as
the forward primer and reverse primer, which is the
cDNA synthesis tag (M13–40 primer; same as above
without the dT tail).

Cloning and sequencing
PCR products were cloned using the TOPO TA Cloning
kit (Invitrogen). Their sequences were determined by an
LI-COR model 4000 DNA sequencer (LI-COR).

Sequence analysis
The nucleotide sequences were analyzed using GENETIX-
WIN (Ver. 5.0.2) (SDC) and the deduced amino-acid
sequences were aligned using ClustalX 1.8.1 (Thompson
et al, 1997). A phylogenetic tree of S-RNases of Rosaceae
was constructed by the neighbor-joining method based
on multiple alignment. Codon-by-codon alignment of the
nucleotide sequences was adjusted manually, and the
numbers of synonymous (Ks) and nonsynonymous (Ka)
substitutions per site were calculated using DnaSP (Ver.
3.51) (Rozas and Rozas, 1999), with the Jukes–Cantor
correction.

Genomic Southern analysis
Total DNAs (1 mg) were digested with three restriction
enzymes (BglII, DraI and EcoRV). Genomic Southern
analysis was performed as described by Mukai et al
(1995) with the following modification. The formamide
concentration in the hybridization buffer was 25%, and
hybridization was performed at 371C. The 32P-labeled
cDNA fragment of S-RNase was used as a probe. After
hybridization, the filters were washed twice at 421C in
1� SSC, 0.1% SDS (low stringency), and exposed to
Kodak BioMax MS film for at least 5 days at �801C. The
S-genotypes of individuals were determined based on
the combination of RFLP patterns detected in three
enzyme digestions.

Results

Sequence variation of S-RNases
PCR products were detected in 27 of 30 individuals
analyzed, of which eight individuals yielded two bands
potentially derived from two alleles (Figure 2a). The
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Figure 1 Map of study sites: (a) Japan and Izu Islands, (b) Izu
Islands and Hachijo Island and (c) study sites.
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fragments amplified from genomic DNAs were longer
than those expected from the corresponding coding
region, and varied in size. This indicates the potential
existence of introns, probably varying in size among
alleles. The electrophoresis pattern of PCR products
showed a fairly close similarity to the RFLP pattern
detected in genomic Southern analysis, and the different
size fragments corresponded to alleles of types 1–7
determined by RFLP analysis (Figure 2). Therefore,
fragments corresponding to different alleles were pre-
ferentially selected for cloning. In all, seven sequences
were found, and were called types 1–7, respectively. The
sequence of type 7 was identical to that of S-RNase from
stylar RNA used as the probe for genomic Southern
analysis, and matching of these two sequences revealed
the presence of one intron. A putative intron of other
sequences (types 1–6) was also deduced by comparison
with the cDNA sequence of S-RNase. The putative
introns differed considerably in size (Table 1). The
nucleotide sequences of the exon regions showed high
homology (80–90%) to those of the S-RNases previously
reported in P. dulcis (Ushijima et al, 1998) and P. avium
(Sonneveld et al, 2001; Wiersma et al, 2001). The
alignment of the deduced amino-acid sequences is
shown in Figure 3. These regions of sequences included

the three conserved domains (C2, C3 and RC4) in
addition to the C1 and C5 domains used as the PCR
primers and a region that is a hyper-variable region
(RHV), previously reported in the S-RNases of Rosaceae
(Ushijima et al, 1998). The intron position was always in
the RHV region, and the RHV was highly variable in the
flowering cherry (Figure 3).
A phylogenetic tree was constructed using the

neighbor-joining method based on the amino-acid align-
ment of S-RNases of Rosaceae (data not shown), using
three Nicotiana alata S-RNases as outgroups (Figure 4).
The S-RNase alleles of Rosaceae fell into two groups: the
Malus domestica and Pylus pyrifolia group and a Prunus
group, including the cultivars (P. avium and P. dulcis) and
the flowering cherry sequences. The seven sequences of
the flowering cherry did not cluster together.
The numbers of synonymous (Ks) and nonsynon-

ymous (Ka) substitutions per site were calculated from
pairwise comparisons within and between the seven
sequences of flowering cherry, and the nine sequences
from Prunus cultivars, S1, S2, S3, S4, S5 and S6 of P. avium
(Sonneveld et al, 2001; Wiersma et al, 2001) and Sb, Sc and
Sd of P. dulcis (Ushijima et al, 1998). Table 2 shows the
results. The mean Ks value of flowering cherry was
significantly lower than those of the Prunus cultivars
(t test; Po0.01), although there was no difference in the
mean Ka value between flowering cherry and Prunus
cultivars (t test; P¼ 0.30). Consequently, the mean Ka/Ks
ratio for flowering cherry was significantly higher than
that for other Prunus cultivars (t test; Po0.01). No excess
of nonsynonymous substitutions relative to synonymous
substitutions was found in any of the three comparisons.
Out of the 21 comparisons of alleles from flowering
cherry, only five pairs (2-4, 2-7, 4-7, 5-7, 6-7) showed Ka/Ks
ratios slightly greater than 1.0 (Figure 5).

Number of alleles and allele frequency at S-locus
All individuals were analyzed by genomic Southern
analysis using a radiolabeled flowering cherry cDNA.
Figure 2b is a part of the results, and shows the RFLP
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Figure 2 PCR amplification of S-RNases from genomic DNA and Southern blotting of restrict enzyme digested genomic DNA. The
S-genotype of each individual was determined based on the combination of RFLP patterns detected in BglII, DraI and EcoRV digestions. The
types of alleles are indicated at the side of bands probably corresponding to each allele, respectively. (a) Electrophoresis pattern of PCR
products amplified from genomic DNA. The band sizes of molecular marker are indicated on the right-hand side. Arrows indicate the size
expected from the corresponding coding region. In all, seven alleles were probably amplified, and were called types 1–7, respectively. (b)
RFLP pattern detected by genomic Southern analysis. The 32P-labeled cDNA of S-RNase cloned from stylar RNA was used as a probe.
Genomic DNAs were digested with DraI. In all, 12 alleles (types 1–12) were found from this sample.

Table 1 Structures of seven sequences from genomic DNA of
flowering cherry

Alleles Sequences (number of bp)

Whole Exon Intron

1 719 513 206
2 764 507 257
3 857 507 350
4 996 525 471
5 1017 516 501
6 1155 516 639
7 786 531 255

In all these sequences, a putative intron was deduced by
comparison with the sequence of S-RNase from stylar RNA.
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pattern of individuals used in the PCR amplification.
cDNA for S-RNase used as a probe revealed two or three
bands in all individuals, and the RFLPs detected were
highly variable. The S-genotypes of individuals were
carefully estimated based on the combination of RFLP
patterns in three enzyme digestions. Even if some alleles,
such as type 2 and type 12 in Figure 2b, were not
distinguished in one enzyme digestion, they were
distinguished in another enzyme digestion. All indivi-
duals showed a heterozygous pattern in the autoradio-
grams.

In all, 22 different alleles were found; 21 were in Plot A
(67 individuals) and 19 were in Plot B (78 individuals).
Table 3 shows the frequencies of the different genotypes
and alleles in each plot, and Figure 6 shows a histogram
of allele frequencies. The two plots were only about 5 km
apart (Figure 1c), and showed a high degree of overlap
(18 out of a total of 22) in alleles. However, the allele
frequencies differed considerably between the two plots,
as shown in Figure 6. Nine alleles (type 2, 5, 7, 8, 9, 11, 12,
15 and 17) showed a difference of higher than 0.05 in
allele frequency between the two plots. Five alleles (type
6, 16 and three alleles of type ?) occurred at a frequency
lower than 0.01 in both plots. The number of alleles
estimated by the maximum likelihood method (Paxman,
1963) was almost equal to that observed, not surprisingly,
since many individuals were sampled. The assumption
of equal allele frequencies, expected under frequency-
dependent selection in GSI was tested with Mantel’s
(1974) statistic:

w2n�1 ¼ ðn� 1Þ
X

C2
j 4r

2=n
� �

=ð2r� 4r=nÞ;

where n is the number of alleles observed, r is the
number of individuals examined and Cj is the number of
times an allele occurs (see also the appendix in Campbell
and Lawrence, 1981). The test rejected the hypothesis of
equal frequencies for Plot A (w220 ¼ 98:806, Po0.001) and
Plot B (w218 ¼ 150:258, Po0.001).

Discussion

Determination of S-genotype
This study applied the PCR method using consensus
primers as described in the Prunus cultivars (Tao et al,
1999; Sonneveld et al, 2001; Wiersma et al, 2001). This
approach was successful in cloning several putative
S-RNases and the fragments amplified from the genomic
clones of different alleles were distinguished based on
the intron length variation. The PCR-based method was
thus useful for determining the S-genotypes of indivi-
duals. However, the S-alleles other than the seven alleles
successfully cloned could not be amplified, and it is not
clear how to develop primers for other alleles. Therefore,
S-locus genotyping was conducted based on the RFLPs
detected in genomic Southern analysis. This approach
may overestimate the number of alleles because restric-
tion sites could be outside the coding region of the
S-RNase gene. However, this approach was useful for
evaluating the variation of many sampled individuals,
such as our samples. In addition, the estimated
S-genotypes were heterozygous, consistent with the
expectation that self-incompatibility prevented the for-
mation of zygotes that are homozygous at the S-locus.

Figure 3 Alignment of the deduced amino-acid sequences of seven S-RNases from flowering cherry. The conserved amino-acid residues are
indicated by asterisks. Gaps are indicated by dashes. The C1 and C5 domains used to design the PCR primers, the remaining three conserved
domains, C2, C3 and RC4 and one hyper-variable region (RHV), reported in S-RNases of Rosaceae are indicated by underlines and dotted
underline, respectively. Arrow indicates the intron position.
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Therefore, the estimated genotypes probably reflect the
phenotypes of self-incompatibility.

Sequence diversity in S-RNases
The seven sequences amplified from genomic DNA
probably corresponded to the alleles identified by
genomic Southern analysis, respectively (Figure 2), and
one of their sequences was identical to that of S-RNase
from stylar RNA. Moreover, all the sequences from
flowering cherry have the features and patterns of typical
S-RNase, including a single intron in the RHV region
(Figure 3), and they were extremely similar to other
Prunus S-RNases. These findings support the view that
our sequences represent S-RNase.

In the phylogenetic tree, the S-RNases of flowering
cherry and Prunus cultivars (P. dulcis and P. avium)
clustered together, but they did not form species-specific
subgroups. This suggests that the S-RNase of flowering
cherry and Prunus cultivars diverged before the diver-
gence of species, as suggested by Ushijima et al (1998).

The Ka/Ks ratio for alleles from flowering cherry did
not indicate the positive selection for amino-acid
changes, as reported in Physalis crassifolia (Richman et al,
1996b). A recent study of S-RNases in Rosaceae reported
that the Ka/Ks ratio for Prunus cultivars (P. avium and P.
dulcis) was lower than those for M. domestica and P.
pyrifolia. In Malus and Pylus, the Ks and Ka values were
0.24 and 0.20, respectively, giving a Ka/Ks ratio of 0.83
(Ma and Oliveira, 2002). They reported that heterogene-
ity in nucleotide substitution rates was observed among
subfamilies. This study revealed that the Ka/Ks ratio for
flowering cherry was higher than that of other Prunus
cultivars, and detected a subtle difference among Prunus
species. The relatively high Ka/Ks ratio in flowering
cherry was due to the Ks value lower than that of other
Prunus cultivars. This provides an insight into the
evolutionary relationships of Prunus species. Polymorph-
ism at the S-locus is maintained in natural populations
for long time periods by balancing selection due to the
frequency-dependent advantage of rare alleles (Wright,
1939). Synonymous substitutions that do not result in
amino-acid changes are probably subject to drift, while
nonsynonymous substitutions that change amino acids
are likely to be favored by the balancing selection.
Therefore, the relatively low Ks value observed in
S-alleles from flowering cherry may be due to genetic
drift acting in the populations that maintain these alleles.
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Figure 4 Phylogenetic tree of S-RNases in Rosaceae. A phylogenetic
analysis was conducted using the neighbor-joining method on the
basis of an alignment of 30 S-RNases (data not shown). Sequence
data for S-RNases are as follows: S1, S2, S3, S4, S5 and S6 of sweet
cherry (P. avium) (Acc. Nos. AB028153, AB010304, AB010306,
AB028154, AJ298314, AB010305); Sb, Sc and Sd of almond (Prunus
dulcis) (Acc. Nos. AB011469, AB011470, AB011471); S2, S3, S9, S24, S26

and S27 of apple (M. domestica) (Acc. Nos. U12199, U12200, U19793,
AF016920, AF016918, AF016919); S1, S2, S3, S4 and S5 of pear (P.
pyrifolia) (Acc. Nos. AB002139, AB014073, AB002140, AB014072,
AB002141); S2, S3 and S6 of tobacco (N. alata) (Acc. Nos. U08860,
U66427, U08861). Arrows indicate the seven S-RNases from flower-
ing cherry determined in this study.

Table 2 Ks and Ka values and the Ka/Ks ratio

Pairwise comparison Mean Ks (SE) Mean Ka (SE) Mean Ka/Ks (SE)

Flowering cherry 0.183 (0.0103) 0.133 (0.00504) 0.793 (0.0733)
Prunus cultivars (P. avium and P. dulcis) 0.244 (0.00825) 0.125 (0.00503) 0.525 (0.0218)
Flowering cherry vs Prunus cultivars 0.208 (0.00702) 0.127 (0.00396) 0.638 (0.0273)

0
0 0.1

0.1

0.2

0.2

0.3

0.3
Ks

K
a

Flowering cherry

Prunus cultivars

Ka/Ks=1

Flowering cherry vs. Prunus cultivars

Figure 5 Ka/Ks values for pairwise comparisons of S-RNases from
flowering cherry and Prunus cultivars (P. avium and P. dulcis). Ka
and Ks values are the numbers of nonsynonymous and synon-
ymous per site. Dotted line, 1:1 ratio of ordinate and abscissa; ’,
comparisons within flowering cherry; &, comparisons within
Prunus cultivars (P. avium and P. dulcis); þ , comparisons between
flowering cherry and Prunus cultivars.
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S-diversity within and between populations
A total of 22 alleles were found in our sample, and the
studied populations were considered to maintain about
20 alleles, which was the mean of the number of alleles

for each plot. This number is slightly smaller than those
reported for Solanaceae species, whose molecular me-
chanism of self-incompatibility is similar to that of
flowering cherry. The studied populations located in
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0.200
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Figure 6 Histogram of allele frequencies at S-locus. The light gray bars and black bars indicate allele frequencies in Plot A and Plot B,
respectively.

Table 3 Frequencies of genotypes and alleles at S-locus

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 ?* No. of alleles Frequency of alleles

(a) Plot A
1 — 2 1 1 1 1 1 1 1 1 1 0.075

2 — 2 2 5 1 4 1 2 1 20 0.149
3 — 1 1 2 5 0.037

4 — 1 1 1 2 6 0.045
5 — 3 3 1 1 1 1 14 0.104

6 — 1 1 3 0.022
7 — 1 2 0.015

8 — 3 1 1 1 10 0.075
9 — 1 1 12 0.090

10 — 1 10 0.075
11 — 1 5 0.037

12 — 1 1 1 1 1 15 0.112
13 — 1 0.007

14 — 1 7 0.052
15 — 1 2 0.015

16 — 1 0.007
17 — 2 0.015

18 — 5 0.037
19 — 2 0.015

? — 2 0.015
134 1.000

(b) Plot B
1 — 3 1 1 5 0.032

2 — 2 2 0.013
3 — 4 1 1 2 2 2 12 0.077

4 — 1 1 1 1 4 0.026
5 — 1 1 0.006

6 — 1 2 0.013
7 — 5 2 3 1 4 1 2 1 28 0.179

8 — 1 2 2 1 2 6 21 0.135
9 — 1 1 5 0.032

10 — 1 2 2 12 0.077
11 — 1 2 2 2 14 0.090

12 — 1 1 0.006
13 — 1 8 0.051

14 — 2 4 0.026
15 — 1 1 17 0.109

16 — 1 0.006
17 — 17 0.109

18 — 1 0.006
19 — 0 0.000

? — 1 0.006
156 1.000

*The alleles indicated by a question mark are allele occurring only once in the analyzed individuals.
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Hachijo Island were geographically isolated, and this
might influence the number of alleles maintained in the
populations. In previous studies of Solanaceae, although
the total number of alleles maintained among two widely
separated populations of Solanum carolinense was not
much greater than 14 (Richman et al, 1995), populations
of P. crassifolia and Lycium andersonii contained 44 alleles
(Richman et al, 1996a) and 36 alleles (Richman, 2000),
respectively. The population size required to maintain 20
alleles found in the flowering cherry populations was
approximately 1500 individuals, assuming mutation
rates (to new specificities) of 10�8 per generation (see
Figure 2 in Wright, 1939).

Tests of the hypothesis of the equality of allele
frequencies, expected under GSI, revealed that the allele
frequencies in flowering cherry are significantly uneven,
unlike other GSI species, for example, Oenothera organensis
where the data fit expectations of equal frequencies
(O’Donnell and Lawrence, 1984). We sampled all of the
individuals growing in each plot area. Thus, it is likely
that individuals sampled in this study were relatively
close and this would enhance the potential for the
unequal frequency distribution arising from the sam-
pling of relatives. However, individuals possessing the
same S-allele were observed at widely scattered locations
in each plot area. Therefore, such neighborhood effects
are probably negligible. The allele frequencies were not
only unequal within the populations but also differed
considerably between the two populations. Campbell
and Lawrence (1981) proposed two hypotheses to
account for such unequal allele frequencies. First, some
of the alleles may be subject to an extra effect of selection
caused by either a pleiotropic effect of S-genes or close
linkage with another gene that affects fitness. Second,
unequal allele frequencies may be due to drift and
founder effects. Some alleles occurred at a relatively low
frequency in both populations studied, and they might
be negatively subject to an extra effect of selection. The
heterogeneity in allele frequency observed between the
two populations was probably caused by drift and
founder effect. Flowering cherry is a long-lived species,
and, therefore, allele frequency change may be slow. In
addition, the density of flowering individuals in the
population is low due to their large size. Pollination
among nearby and close individuals may thus be
common. Together, such features may maintain the
complicated allele frequencies within and between
flowering cherry populations caused initially by some
‘founder’ or selection event.
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