
Supplemental Fig. 1. Genetic linkage map obtained from the data for ‘Fuji’ x ‘Golden Delicious’ F1 population. 
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MdFJ.1.300 MdFJ.1.0777.0

MdFJ.1.3018.0
MdFJ.1.3028.2
MdFJ.2.6048.8
MdFJ.1.3039.3

MdFJ.2.60611.3
MdFJ.2.406 MdFJ.2.608
MdFJ.2.334 MdFJ.1.297
MdFJ.1.304

12.4

MdFJ.2.611 MdFJ.2.612
MdFJ.1.306 MdFJ.2.65613.5

TsuGNH02514.2

CH01a0916.8
MdFJ.1.30816.9
MdFJ.2.613 MdFJ.2.614
MdFJ.1.31018.0

Hi08c0518.2

MdFJ.1.31119.4

TsuENH23423.3
MdFJ.2.616 MdFJ.2.632
MdFJ.1.258 MdFJ.1.31223.6

CH01g05 CH03d0824.3
MdFJ.2.619 MdFJ.1.31424.8
CH04f0625.0
MdFJ.2.61725.3
MdFJ.1.31326.2
MdGD.1.07527.4

MdFJ.2.65132.2
MdFJ.2.62132.3
MdFJ.2.575 MdFJ.1.03632.4
MdFJ.2.62333.3
Hi23b12 CH03g0433.7
MdFJ.2.62434.2

CH05g1136.8
MdFJ.2.626 MdFJ.2.62936.9
CH04c07 Hi02d1137.2
MdFJ.2.62737.8
MdGD.1.07639.0
MdFJ.2.63039.1
MdFJ.1.31739.3
TsuENH168 TsuENH150
CH05d03 TsuENH241
TsuENH123

40.0

TsuENH23940.1
MdFJ.1.31640.3
CH03a0240.8
MdFJ.2.633 MdFJ.2.63741.4
TsuENH031 TsuENH03242.7

MdFJ.1.31944.7

Ch03g0648.1
CH03a0348.6
MdFJ.1.320 MdFJ.2.63949.0
MdFJ.2.64149.4
AJ000761SSR49.8
MdGD.1.07750.0
U78949SSR-1 MDAJ761SSR50.1
Hi01c09 TsuENH19950.4
MdFJ.2.643 MdFJ.2.64251.6

MdFJ.1.32153.8

MdFJ.2.64554.8
MdFJ.2.646 MdFJ.2.64454.9

MdFJ.1.32257.0
Hi03a03-157.5
MdGD.1.07857.6

LG14

MdFJ.2.5250.0
CH02e120.7
MdFJ.1.2621.4
TsuGNH1391.6

TsuENH0932.5

TsuENH1253.6

MdGD.1.0794.6
MdFJ.2.0435.1

Hi02g066.8

MdFJ.2.0447.7

IPPN059.6
Z71981SSR10.0

MdFJ.1.32311.7

CH05g0513.3

MdFJ.2.64914.2

MdGD.1.08015.3
CH03b0615.5
CH02d10b15.8

MdFJ.2.15016.9

NZ02b118.8

MdFJ.2.65220.1
MdFJ.1.32420.9
MEST6221.2

MdFJ.2.654 MEST9222.2

Hi03g0624.2

NZmsCN87802124.9

MdFJ.2.65526.8

MdFJ.1.32529.3

MdFJ.1.326 MdFJ.2.65730.3

MdFJ.2.660 MdFJ.2.66231.7
MdFJ.2.66132.0
MdGD.1.081 IPPN17-232.7
Hi06f0933.1
MdFJ.2.66334.3
MdFJ.2.66434.6
MdFJ.1.32934.8
CH04a0635.3
MdFJ.2.66635.4
MdFJ.2.665 TsuENH128
MEST1335.9

CH01d0836.3
MdFJ.2.66736.4
MdFJ.2.66837.6
TsuENH04739.2
MdFJ.2.597 MdFJ.2.669
MdFJ.1.332

39.7

MdFJ.1.33140.5
MdFJ.2.67040.6
MdFJ.2.67241.6
NZ23g4-142.7

MdFJ.1.179 MdFJ.2.67443.9

MdFJ.1.33345.0

MdFJ.2.67546.1

MdFJ.2.676 MdFJ.2.67747.2
MEST0747.7
MdGD.1.08247.8

MdFJ.2.22450.2

MdFJ.2.67851.0

MdFJ.2.680 MdFJ.1.33552.3

MdFJ.2.681 MdFJ.1.33653.9
MdFJ.1.33754.5

MdFJ.2.68455.9

EMPc10456.7
MdFJ.2.68557.3

MdFJ.2.688 MdFJ.1.33958.3

MdFJ.2.68759.4

MdGD.1.08360.3

MdFJ.2.68961.7

MdFJ.1.34062.9
NZmsEB117266 MEST50
TsuENH23163.9

MdFJ.2.73664.6

CH03h0667.6
TsuENH14267.7
MdFJ.1.342 MdFJ.2.69168.1
Hi21g05-2 CH02d1168.3
MdFJ.2.693 MdFJ.2.39168.8
MdFJ.2.69469.4
MdGD.1.09570.3
MdFJ.1.30571.0
MdFJ.2.30071.1
MdFJ.1.34371.3

MdFJ.1.29373.2

CH04g10 MdFJ.2.69674.3
CH03b10 Hi02f0674.7
MdFJ.2.69574.8
MdFJ.1.34575.5

MdFJ.2.69877.8
Hi11a01 Hi09f0178.3
MdFJ.2.44678.7
MdFJ.1.130 MdFJ.1.005
MdFJ.2.700

78.9

MdFJ.2.754 MdFJ.1.34679.8

MdGD.1.08581.0
MdFJ.2.70181.6
MEST2282.1

MdFJ.2.70283.4

MdFJ.2.70386.0
MdFJ.2.705 CH02c0986.7
MdFJ.2.70887.7
MdFJ.1.34787.8
MdFJ.2.70488.1
TsuENH00788.2
MdFJ.2.710 MdFJ.2.712
MdFJ.1.350 MdFJ.2.707
MdFJ.2.709

88.6

MdFJ.2.71189.9
MdFJ.1.35190.6
TsuENH01690.9

MdFJ.1.17298.4

LG15

MdFJ.1.3580.0

CH02d10a2.2

TsuENH2054.4
TsuGNH055 MdFJ.2.410
TsuGNH053

5.4

CH01f03a Hi15a137.3
MdFJ.1.352 CH02a03
TsuENH0227.6

CH05e049.2

MdFJ.2.715 MdFJ.2.71411.5
MdFJ.2.71811.8

MdFJ.1.354 MdFJ.2.71914.8

MdFJ.2.720 MdFJ.1.355
Hi15g11

16.7

TsuENH05417.5
MdFJ.2.72117.8
Hi04e04 MdFJ.2.723
MdFJ.2.722 MdFJ.1.356

18.9

MdGD.1.08819.1

MdFJ.2.72421.0

MdFJ.1.35722.2
MdFJ.2.58523.2
TsuENH18223.4
Hi01a08Hi08f1224.3
MdFJ.2.72524.9
MdFJ.2.72625.1
MdFJ.1.076 MdFJ.2.16625.3
MdFJ.1.283 MdFJ.2.165
MdFJ.2.57926.3

TsuENH05226.5
MdFJ.2.753 MdFJ.2.58027.4

MdFJ.1.35928.5
MdGD.1.08929.2
MdFJ.2.72729.6
MdFJ.1.36030.2

CH05a0432.1

NZmsEB14796735.5

MdFJ.1.36236.4
MdFJ.2.73036.5
Hi02b10-2 Hi08d0937.3
MdFJ.2.73138.0

TsuENH042-240.6
MdFJ.1.36340.8

CH03a08-142.4
CH04f1043.2
MdFJ.1.140 MdFJ.2.437
MdFJ.1.099 MdFJ.1.044

43.9

MdFJ.2.430 MdFJ.1.365
MdFJ.2.064 MdFJ.2.390
MdFJ.2.351 MdFJ.1.028

44.2

MdFJ.1.361 MdFJ.1.37744.4
CH01a07b44.7
Hi01c1145.1
TsuENH21445.5
MdGD.1.09046.9
MdFJ.1.023 MdFJ.1.341
MdFJ.2.73348.3

MdFJ.1.163 MdFJ.2.37349.4

LG16

MdGD.1.0910.0

CH04c063.7

MdFJ.2.734 MdFJ.1.367
MdFJ.1.3665.1

CH04c105.4
MdFJ.2.7356.3

MdFJ.1.3688.3

MdFJ.2.737 MdFJ.2.7389.4

MdFJ.2.73910.4
MEST6911.1

AT000174SSR NZmsEE66395513.0

MdFJ.1.369 MdFJ.2.74014.0

TsuENH00215.1

TsuENH033 NB125a
AJ001681SSR NZmsMDAJ1681

16.8

MdFJ.2.74318.4

CH05g0319.8
MdFJ.1.37120.1
CH02g04 TsuENH140
CH01h0121.1

MdFJ.2.744 MdFJ.1.37221.2

MdFJ.2.74523.5

MdFJ.2.74624.6

MdFJ.1.37325.8

MdFJ.2.33526.9

MdFJ.2.747 MdFJ.1.37427.9

MdFJ.2.74930.0
MdFJ.2.75030.3
MEST2030.6
MdGD.1.09330.8
MdGD.1.00131.1

MdFJ.2.75135.6
Hi03c0535.9
MdFJ.2.752 MdFJ.1.37536.3
MdFJ.1.37637.5
TsuGNH04537.6
SAmsCO903298-238.0

CH04b1039.8
TsuENH10440.0
MEST7441.0
MdFJ.2.227 MdFJ.1.378
MdFJ.2.75542.3

MdGD.1.09442.5
MdFJ.1.34443.4
MdFJ.1.315 MdFJ.1.294
MdFJ.2.29344.5

CH04f0844.6
MdFJ.2.75744.8
MdFJ.2.75845.1
MdFJ.1.379 MdFJ.1.15445.7
MdFJ.2.32046.8

Hi02f1248.1

MdFJ.1.120 MdFJ.2.25649.1

MdFJ.1.38051.2
MdFJ.2.035 MdFJ.2.76051.8
CH01h02-152.3
MdFJ.2.76152.5

MdFJ.2.76254.7

MdFJ.1.38255.9
MdFJ.2.76656.2
MdFJ.2.76356.3

MdFJ.2.76858.4
MEST14-159.1
MEST96 Hi07h02
NZmsEB13752559.6

MdGD.1.09660.2
MdFJ.1.38461.0

LG17

TsuGNH1300.0
CH03e03 MEST310.2
MEST760.4
MdFJ.2.1021.0
MdGD.1.0131.1
MdFJ.2.5722.1

SAmsEE6637465.3

MdFJ.2.108 MdFJ.2.1056.5

MdFJ.2.1108.7

MdFJ.2.111 MdFJ.2.1129.8

MdFJ.1.051 MdFJ.2.113
MdFJ.2.486 MdFJ.2.114

12.0

MdFJ.1.052 MdFJ.2.11514.2

Hi15h1215.3

MdFJ.2.116 MdFJ.2.11816.5

Hi03d0617.5

MdFJ.2.120 MdFJ.1.05419.9

MdFJ.2.122 MdFJ.2.12122.1

MdGD.1.01422.9

TsuENH24624.0

MdFJ.1.05626.6

MdFJ.2.62027.7

MdFJ.2.127 MdFJ.2.12828.8
MdFJ.2.13129.4
MdFJ.1.058 MdFJ.1.038
MdFJ.2.091 MdFJ.2.130
MdFJ.2.126 TsuENH111

29.7

MdFJ.2.13230.5
MdFJ.2.13531.6
MdGD.1.01532.3

MEST6034.8
SAmsAU30130135.8
MdFJ.1.060 MdFJ.1.061
MdFJ.2.138 MdFJ.1.062
MdFJ.1.063 MdFJ.2.140
MdFJ.2.139

36.3

MdFJ.2.14138.4

MdFJ.1.06439.7

MdFJ.2.14444.3

MdGD.1.01645.3
MdFJ.2.14545.4

MdFJ.1.06547.7

MdFJ.2.148 NB109a48.8

AU223657SSR MdFJ.1.06649.9
NH024b50.3
NH030a-250.8
MdFJ.2.14951.0

MdFJ.1.06752.1

MdFJ.1.06853.2
MEST8054.1
MdFJ.1.070 MdFJ.1.24454.3
Hi07e08-154.8

NB118a-258.0
MdFJ.2.15458.3

SAmsCN94444459.9
MdFJ.2.155 MdFJ.2.15660.0
MdGD.1.01760.7

CH03g12-261.7

LG3

IPPN020.0

MdGD.1.0561.3
MEST70 CH01c11
TsuENH166 CH04h021.8

MdFJ.1.2193.5
MdFJ.2.4513.7

Hi07d11-15.0

MdFJ.2.4526.5
MdFJ.1.2207.0

MdFJ.2.4538.0

MdFJ.2.4568.9
MdFJ.2.4559.7
TsuENH10210.2
MdFJ.1.22210.7
MdFJ.2.45711.4
TsuGNH23111.7

MdFJ.2.46013.0
MdFJ.2.45913.3
MdFJ.2.46114.1

MdFJ.1.22415.4
MdGD.1.05716.0
MdFJ.2.46216.4
Mdo.chr1.0516.9

MdFJ.2.463 MdFJ.1.22517.8

MdFJ.2.46418.8
CH02d08-119.0
CH02d08-2 CH03d0219.6
MdFJ.2.46519.9
MdFJ.1.226 MdFJ.2.46620.3
MdFJ.2.46721.1
CH05g0121.8
MdFJ.1.22722.5

CH02d12 MEST4424.2

Hi09a0126.7
MdFJ.2.471 MdFJ.1.230
MdFJ.2.474 MdFJ.2.469

27.2

CH04a1227.7
TsuENH132 Hi23d0229.0
MdFJ.2.47329.6
MdFJ.2.47230.7
MdFJ.1.22931.7
Hi02c0632.3
MdFJ.2.004 MdFJ.2.223
MdFJ.1.292 MdFJ.2.353
MdFJ.1.231MdFJ.2.428
MdFJ.2.593 MdFJ.1.291

32.9

MdFJ.1.234 MdFJ.1.23234.0
CH05c02 MdGD.1.05834.6
Hi04g11 IPPN14
Hi02a09

34.9

TsuENH044 MdFJ.2.476
MdFJ.2.319 TsuGNH188_m1

35.1

MdFJ.1.235 MdFJ.2.47836.2
MdFJ.1.23637.4

MdFJ.2.48239.6
MdFJ.2.487 MdFJ.2.483
MdFJ.1.237 MdFJ.1.238

40.7

MEST3341.2
TsuENH12042.0

MdGD.1.05944.2

MdFJ.1.239 MdFJ.2.48945.3
MdFJ.2.491 MdFJ.2.492
MEST16

46.4

NH030a-147.4
MdFJ.1.24047.5
MdFJ.1.241 MdFJ.2.49348.5
MdFJ.1.27349.6
Hi06b06 CH04g0750.2
MdFJ.2.495 MdFJ.1.243
HGA8b50.8

MEST4551.3
CH04d10 NZmsEB153947
MdFJ.2.497 MdFJ.2.498
CH04d08

51.9

CH04d0754.1

MdFJ.2.49956.2

NB118a-157.0

MdGD.1.06059.5
MdFJ.2.50159.7

MdFJ.1.24560.8
NB105a61.3
MdFJ.2.08761.9

LG11

SAmsCN5806200.0

MdFJ.1.2462.6

CH05d043.9
MdFJ.1.247 MdFJ.2.5044.2

MdFJ.1.2486.2

NZmsAB052994 SAmsAB1620409.5
MdGD.1.06210.0
MdFJ.2.505 MdFJ.2.506
MdFJ.1.007 MdFJ.2.50710.6

TsuGNH15611.1

MdFJ.1.25012.2

MdFJ.2.50813.8
TsuENH170 CH04g04
NZ28f413.9

MdFJ.2.50917.3
MdFJ.1.25117.6
MdFJ.1.30718.2
CH05d1118.8

MdFJ.2.513 MdFJ.1.252
MdFJ.2.511

20.4

MdFJ.1.25321.5

MdFJ.1.25522.5
SAmsEB13960923.1
MdFJ.2.51423.5
MdFJ.1.25623.8

MdFJ.1.257 MdFJ.2.51524.9
EMPc10-1 CH05g0225.6

MdFJ.2.51927.9
MdFJ.2.518 MdFJ.2.516
MdFJ.2.517

28.3

MdGD.1.06328.7
NB104a29.3
MdFJ.2.146 MdFJ.2.52029.4
CH01g1229.9
MdFJ.1.25930.5
MdFJ.1.26030.6
Hi03b03 CH01d0931.9

TsuENH12435.1
CH04d0235.4
MdFJ.2.52335.9
MdFJ.1.26136.0
MdFJ.2.52437.0
Hi02d0537.5
MdFJ.1.26338.1
CH01f0239.0

MdFJ.2.52640.3
CN496913SSR40.8
Hi02b0741.1
MEST8441.4

MdFJ.2.531 MdFJ.1.26542.5
CH02h11b CH03c0243.0

MEST1145.1
MdFJ.2.53245.8

MdFJ.2.53348.0

MdFJ.1.26649.1
MdFJ.2.53449.2

MdGD.1.06550.3

MdFJ.2.536 MEST30
MdFJ.2.535 MdFJ.2.537
MdFJ.1.267

52.4

MdFJ.2.538 MdFJ.2.53954.5

MdFJ.2.54055.6

MdFJ.1.268 MdFJ.2.54158.9

MdFJ.2.54362.3
Hi07f0163.0

MdFJ.1.269 MdFJ.2.54564.3

MdFJ.2.54665.2
MdFJ.1.27065.4

MdGD.1.06669.6

LG12

TsuENH066 CH05h05
SAmsCN4455620.0

MdGD.1.067 TsuGNH1741.4
TsuENH2092.0
MdFJ.1.2712.7

MdFJ.2.5503.8

MdFJ.2.551 MdFJ.2.5714.9

MdFJ.2.5535.8
Hi04g056.0

MdFJ.2.5547.0

AU223486SSR7.8
MdFJ.2.5528.4

MEST93 MdFJ.2.555
MdFJ.1.274 NZmsEB111793
MEST71

11.2

MdFJ.2.556 MdFJ.2.557
MdFJ.2.558 CH02e0212.3

MdFJ.1.275 MdFJ.2.55914.4

MdFJ.2.56015.5

MdFJ.2.56117.7

MdFJ.1.27618.8

MdFJ.2.56219.9

MdFJ.2.564 MdFJ.2.56321.0

Hi04f0922.1

MdFJ.1.277 MdFJ.2.56624.3

GD147 MdFJ.2.568
MdFJ.2.56725.4

MdFJ.1.27827.6

MdFJ.2.570 MdFJ.2.56928.7
MEST8829.4

MdFJ.2.57331.1

MdFJ.1.280 MdFJ.1.28134.4

MdFJ.2.57636.9
MdFJ.2.57738.0
NH009b38.5
MEST17 TsuENH02538.6
MEST0338.8
MdGD.1.07039.0

MdFJ.1.28241.9

MdFJ.2.58143.2

MdFJ.1.28444.9
MEST5245.4

MdFJ.2.58246.7

MdFJ.2.58447.6
MdFJ.2.58347.9

MdFJ.1.28550.1
MdGD.1.07150.5

SAmsCN49220652.5

MdFJ.2.58753.5

MdFJ.1.28655.8

MdFJ.1.287 MdFJ.2.58856.9

MdFJ.2.58958.0
MdFJ.2.591 MdFJ.2.59058.2
SAmsCO41647758.6

MdFJ.1.28860.4
TsuENH042-160.6
NB133a61.3
MdFJ.1.289 MdFJ.2.59261.7
MdFJ.2.59462.0
MdFJ.1.071 MdFJ.2.59562.9
SAmsCO06884263.6
MdFJ.1.296 MdFJ.2.43264.0
TsuENH00864.8
MdFJ.2.59665.6

CH05c0466.8
MdFJ.2.59867.3

CH03a08-268.5
MdGD.1.07269.1
Hi04a0269.8

LG13

The markers with names starting with MdFJ or MdGD are newly designed SNPs markers (see Results section). Others are published

SSR markers, added to confirm the map direction and marker order. When multiple SSR loci were detected by a single primer pair, they

were distinguished by adding “–1” or “–2” to the marker name.
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