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Fig. S1. Frequency distributions of fruit firmness for INRA’s two sweet cherry populations: (a) Mean
values of fruit firmness from six years (2009 to 2013, and 2015 to 2016) for the INRA ‘Fercer’ x ‘X’ Fy
population; and (b) Mean values of fruit firmness from two years (2014 and 2015) for the INRA sweet

cherry germplasm collection.
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Fig. S2. Frequency distributions of fruit firmness for sour cherry populations: (a) all the sour cherry

individuals including the five F1 populations; (b) ‘M172” x 25-02-29 F, population; (¢) ‘Balaton’ x

‘Surefire’ F1 population.
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Fig. S3. Genotypes for the SNP marker ss490552928 in sour cherry and a comparison of the genotype
means for fruit firmness. (a) Image of Genome Studio clustering for this SNP marker. Bright green
identifies sweet cherry individuals used as references to identify the AA, AB and BB clusters that
correspond to the AAAA, AABB and BBBB tetraploid genotypes, respectively. All other colors
correspond to sour cherries that fall within the AAAA, AAAB, AABB and AAAB clusters. No sour
cherry individuals are BBBB for SNP marker ss490552928. (b) Comparison of fruit firmness (g/mm?)
between different SNP genotypes (AAAA and AAAB) in M172 x 25-02-29 progeny. (c) Comparison of
fruit firmness (g/mm?) among different SNP genotypes (AAAA, AAAB and AABB) in ‘Balaton’ x

‘Surefire’ progeny.
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Fig. S4. Identity by descent (IBD) of ‘Early Burlat’ derived progeny (‘Cashmere’, ‘Glacier’,

‘Tieton’, ‘Brooks’, and ‘Kiona’) from the Washington State University sweet cherry breeding

program. Each rectangle in an individual represents one of the two copies of chromosome 4,

where each color represents a distinct founder chromosome. Within each individual, the one on

the left was inherited from the mother (red line) and the one on the right from the father (blue

line). White background color indicates an individual was genotyped and grey indicates not

genotyped. For founders not genotyped (‘Empress Eugenie’ and ‘Blackheart’), the two founder



homologs were assigned the same color. The width of the color at each position along the
chromosome indicates the IBD probability that the corresponding founder allele is present in this
individual. The black line in each rectangle indicates the location of gP-FF4.1 to illustrate that
all the ‘Early Burlat’ offspring inherited the H6 haplotype. Known founder alleles (haplotypes)

for qP-FF4.1 are indicated. The images were drawn using Pedimap software?.
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Fig. S5. (a) Neighbor-joining tree of the candidate sweet cherry expansin gene relative to alignment to
three sour cherry expansin genes from Yoo et al.2. (b). An amino acid alignment of the sweet cherry
expansin gene with the other three sour cherry expansin genes. (c). Functional domain prediction of the

expansin gene.



Table S1. All the QTLs identified for fruit firmness in INRA's 'Fercer' x 'X' population and RosBREED pedigreed population.

Population Year LG* LODP Cl (cM)® Peak (cM) d? PVE (%)®
2009 X4 107 [28.4;38.0] 33.2 -17.6 62.8
2010 X4 233 [30.2;38.0] 34.1 -26.3 82.4
2011 X4 181 [30.0;40.1] 35.0 -22.5 70.2
2012 X4 224 [31.4;39.1] 35.2 -22.9 78.3
2013 X4 113 [24.9;42.8] 33.9 -18.7 54.0
INRA Fercer' x 5 2015 X4 259 [30.5:38.0] 34.2 -25.7 84.6
2016 X4 176 [30.8;39.0] 34.9 -21.7 70.8
F4 20.6 [10.3:67.7] 39.0 -12.1 20.1
F5 14.3 [76.0;88.4] 82.2 8.2 10.3
MY  F8 9.8 [50.8;80.6] 70.0 5.8 6.0
X4 1253 [33.1;36.0] 345 -21.9 70.2
X6 118 [47.3:64.8] 56.1 -3.9 3.0
Population Year |G BFf  Interval (cM) Peak (cM) Effect! PVE (%)
2011 2 6.5 [29;70] 47.0 23.4 7.4
2011 4 4.8 [31;47] 33.0 48.0 16.4
2011 8 3.9 [9;51] 29.0 48.3 24.6
RosBREED 2012 1 5.2 [32;54] 45.0 20.0 43
2012 2 4.3 [36;55] 45.0 17.0 1.8
2012 4 321 [31;37] 33.0 83.0 83.5
2012 6 4.8 [68;88] 73.0 215 4.4

2 Linkage group (LG) of X' (X); linkage group (LG) of 'Fercer' (F)
b _ogarithm of odds ratio (LOD)

¢ Confidence interval (Cl)

d Difference between the two homozygotes at the marker loci (d)

¢ Percentage of variation explained by the QTL (PVE)

f Significance was presented by Bayes Factor (BF)

9 Additive effect



Table S2. RosBREED germplasm along with the gP-FF4.1 FlexQTL genotype predictions and diplotypes.

Name Maternal parent Paternal parent Type QQ Qq qq gP-FF4.1 diplotypes

AA PMR-1 Rainier Landrace or bred cultivar 1 0 0 H4H4
Ambrunes * * Landrace or bred cultivar 1 0 0 H1H1
BB PMR-1 Rainier Landrace or bred cultivar 1 0 0 H4H4
Benton Stella Moreau Landrace or bred cultivar 1 0 0 H1H4
Bertiolle * * Landrace or bred cultivar 097 0.02 0 H5H5
Bing Black Republican Napoleon Landrace or bred cultivar 0.97 0.03 0 H4H4
Black Republican Napoleon F_BR Landrace or bred cultivar 0.76  0.24 0 H1H4

Blackheart * * Landrace or bred cultivar 0.76  0.24 0 No genotypic data
Brooks Rainier Early Burlat Landrace or bred cultivar 1 0 0 H4H6
Cashmere Stella Early Burlat Landrace or bred cultivar 1 0 0 H4H6
CcC PMR-1 Rainier Landrace or bred cultivar 1 0 0 H4H4
Chelan Stella Moreau Landrace or bred cultivar 1 0 0 H1H1
Chinook Bing Gil-Peck Landrace or bred cultivar 0.74 025 0.01 H4H4
Cowiche PC 7147-4 PC 7146-11 Landrace or bred cultivar 1 0 0 H4H4
Cristobalina * * Landrace or bred cultivar 0 1 0 H1H9
DD PMR-1 Rainier Landrace or bred cultivar 1 0 0 H4H4
Dzherlo * * Landrace or bred cultivar 0.76 0.24 0 H1H4
Early Burlat * * Landrace or bred cultivar 0.8 0.2 0 H3H6
EE PMR-1 Rainier Landrace or bred cultivar 1 0 0 H4H4
Emperor Francis * * Landrace or bred cultivar 1 0 0 H1H1

Empress Eugenie * * Landrace or bred cultivar 0.74 0.26 0 No genotypic data
GG PMR-1 Rainier Landrace or bred cultivar 1 0 0 H4H4

Giant * * Landrace or bred cultivar 058 035 0.07 No genotypic data
Gil-Peck Napoleon Giant Landrace or bred cultivar 0.74 025 0.01 H4H4
Glacier Stella Early Burlat Landrace or bred cultivar 1 0 0 H1H6

Governor Wood * * Landrace or bred cultivar 055 038 0.06 No genotypic data

Hedelfingen * * Landrace or bred cultivar 0.75 0.25 0 No genotypic data
Index Stella Bing Landrace or bred cultivar 1 0 0 H1H4
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Table S3. Frequencies and founder contributions for gP-FF4.1 haplotypes in RosBREED sweet cherry germplasm and for eight sour cherry

cultivars. 'Fercer' and "X" are highlighted in red.

Frequency in sweet cherry

Haplotype germplasm (%) Founder germplasm contributor(s)
EmperorFrancis, Napoleon, Moreau, Ambrunés, BlackRepublican, Windsor, Schmidt, Cristobalina, Dzherlo,
H1 28.2 SatoNishiki, Vittoria, Fercer, X
H2 1.8 Moreau, Kordia, Fercer
H3 0.9 EarlyBurlat, X
H4 49.1 Napoleon, Lambert, BlackRepublican, Windsor, Cowiche, Dzherlo, Krupnoplodnaya, PMR-1,
H5 5.4 Bertiolle, Schneiders, Kordia, Krupnoplodnaya
H6 6.4 Early Burlat
H7 0.9 Schneiders
H8 0.9 MIM 17
H9 0.9 Cristobalina
H10 1.8 MIM 17
H11 0.9 MIM 23
H12 0.9 MIM 23
H13 1.8 NY 54
H14 0.0 *
H15 0.0 *
H16 0.0 *
Haplotype Frequenqgr:gisli%f&tajgur cherry Individual (s) exhibiting the haplotype
H1 3.1 M172
H2 0.0 *
H3 46.9 25-02-29, M172, Montmorency, 25-14-20, Balaton, Surefire, Rheinische Schattenmorelle, Englaise Timpurii
H4 0.0 *
H5 0.0 *
H6 0.0 *

H7 0.0 *



H8
H9
H10
Hi11
H12
H13
H14
H15
H16

3.1
0.0
12.5
18.8
3.1
0.0
3.1
6.2
3.1

25-02-29

*

25-02-29, M172, Montmorency, Rheinische Schattenmorelle
25-02-29, M172, 25-14-20, Balaton

Surefire

*

Montmorency

Balaton, Englaise Timpurii

Englaise Timpurii




Table S4. The nine haplotypes identified for the eight sour cherry parents for the fruit firmness QTL gP-FF4.1. The letters assigned to the

haplotypes are the designations given in Cai et al.%. The haplotype nomenclature assigned in Fig. 5 is also included in the last column.

SNP §s490552883 s5s490559054 55490552906 s5490552912 s5490552928
Chromosome 4 4 4 4 4
Physical position (bp) 10,241,247 10,414,884 10,880,163 11,044,975 11,472,398
Genetic postion (cM) 335 33.6 33.7 33.7 33.8
a B B B A A H3
25-02-29 b B A B B A H11l
c A A B B A H8
d A B A B A H10
d A B A B A H10
M172 e B B B A A H3
f B B A B B H1
h B A B B A H1l
a B B B A A H3
Montmorency d ) & ) = 5 H10
i B B B A A H3
| A A A B A H14
a B B B A A H3
25-14-20 g B B B A A H3
h B A B B A H11l
j B A B B A H1l
B B B A A H3
Balaton h B A B B A Hi11l
k B B B A A H3



H15

H3

H3

Surefire

H3

H12

H11l
H10
H3

Rheinische Schattenmorelle

H3

H3

H3
H15
H16

Englaise Timpurii




Table S5. This table is considered as a large supplementary dataset and therefore included as a separate Excel document

(Supplementary Dataset).



Table S6. SNP information in the qP-FF4.1 region. The physical positions of SNPs were based on peach genome v2.0%.

SNP Chromosome Physical position (bp) Genetic position (cM)
55490552880 4 10156468 31.9
$5490559401 4 10195053 335
55490559398 4 10195120 335
55490559396 4 10195144 335
$s490559107 4 10236421 335
55490552883 4 10241247 335
$5490559054 4 10414884 33.6
55490552906 4 10880163 33.7
55490552912 4 11044975 33.7
55490552928 4 11472398 33.8
$5490552931 4 11520743 33.8
55490548726 4 11661240 33.9
55490552936 4 11661765 33.9
55490552942 4 11956655 33.9
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