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Characterizaion of interspecific hybridization barrier of fruit trees in the
Rosaceae and its application towards depeloping new hybrid crops
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Characterization of underling mechanism on interspecific hybridization
barrier would be a fundamental step towards the development of new hybrid crops. In this study, we
investigated genetic bases of intergeneric hybridization barrier between apple (Malus) and pear
(Pyrus), two important fruit trees iIn the family Rosaceae. Application of genome-wide analysis
enabled us to identify a single genomic locus on the middle part of chromosome 5 that control the
intergeneric barrier. Comparative genome analysis targeting on this region identified a large
insertion sequence specific to Japanese pear (Pyrus pyrifolia) genome. Among genes located on the
identified genomic region, we detected promising candidate genes, which shows species-specific
expression in pollen as well as allele-specific expression.
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1TSUENHO18 aa x cd 53= ( 15 38 ) 26.5 26.5 158E-03 9.98113 28.3
2 CH04g09 aa x cd 62= ( 15 47 ) 31 31 4.82E-05 16.5161 24.2
3 CHO5e06 aa x cn  78= ( 22 56 ) 39 39 1.18E-04 14.8205 28.2
4CTG1067456 aa x cd 54= ( 11 43 ) 27 27 133E-05 18.963 20.4
5TSUENHO86 aa x cd 58= ( 10 48 ) 29 29 6.05E-07 24.8966 17.2
6 EMPc106 - x o 51= ( 11 40 ) 255 25,5 4.89E-05 16.4902 21.6
7 Hi04d02 ab x cod 74= ( 11 63 ) 37 37 150E-09 36.5405 14.9
8 CHO5f06 ab x ab 60= ( 2 58 ) 30 30 4.85E-13 52.2668 3.3
9 NB103a - x cd 8= ( 4 78 ) 41 41 3.03E-16 67.3965 4.9
10 NH020a - x cd 75= ( 3 72 ) 375 375 162E-15 635616 4.0
11 CHO02b12 - x ¢ 78= ( 13 65 ) 39 39 3.91E-09 34.6667 16.7
12 CH02a08 an x bn 58= ( 7 51 ) 29 29 7.58E-09 33.3793 12.1
13 CH03a04 ab x cn  59= ( 9 50 ) 29.5 29.5 9.41E-08 28.4915 15.3
14 CH04e03 ab x cd 63= (15 48 ) 315 31.5 3.22E-05 17.2857 23.8
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TPM Function Hap-Pp (%) Hap-Pc (%) X2 xX2p t P

Pp0008536 35.61 ATARLAILC, ARLALC } ADP-ribosylation factor-like A1C 82.00 18.17 40.74722 1.73E-10 4.69E-06
Pp0008537 1474.16 WLIML | GATA type zinc finger transcription factor family protein 73.67 26.00 22.72222 1.87E-06 7.26E-08
Pp0008541 22.84 NA 63.80 36.20 7.6176 0.00578 0.207128
Pp0008545 119.23 MGT4, MRS2-3 | magnesium transporter 4 53.57 46.29 0.53102 0.466178 0.608821
Pp0008550 19.30 F-box family protein 84.63 15.38 47.95563 4.36E-12 3.21E-07
Pp0008553 756.85 TUAG | Tubulin/FtsZ family protein 56.73 43.00 1.885124 0.169753 0.228323
Pp0008564 647.26 CAP (Cysteine-rich secretory proteins) superfamily protein 24.50 75.17 25.67222 4.05E-07 0.001205
Pp0008568 16.68 RLK4 | receptor-like protein kinase 4

Pp0008569 3496.68 CAP (Cysteine-rich secretory proteins) superfamily protein 70.27 29.45 16.66198 4.47E-05 0.004084
Pp0008576 20.19 unknown protein 69.25 30.75 14.8225 0.000118 0.045237
Pp0008587 312.61 unknown protein 59.00 40.83 3.300556 0.069256 9.31E-06
Pp0008588 170.04 BAS1, CYP734A1, CYP72B1 | Cytochrome P450 superfamily protein 67.00 32.67 11.78889 0.000596 0.003469
Pp0008599 19.52 Calcium-binding EF-hand family protein 55.40 44.60 1.1664 0.280142 0.296028
Pp0008603 87.29 ER lumen protein retaining receptor family protein 70.50 29.50 16.81 4.13E-05 0.276263
Pp0008607 88.98 PLC-like phosphodiesterases superfamily protein 50.60 49.00 0.0272 0.869004 0.779923
Pp0008611 25.47 NA 60.93 38.50 5.033673 0.024859 0.00921
Pp0008613 29.45 ROC2 | rotamase cyclophilin 2 76.40 23.60 27.8784 1.29E-07 0.000675
Pp0008622 17.36 Disease resistance-responsive (dirigent-like protein) family protein 98.00 2.00 92.16 7.99E-22 7.78E-08
Pp0008630 69.47 ARO1 | armadillo repeat only 1 68.05 31.90 13.06825  0.0003 3.69E-10
Pp0008636 11.81 Major facilitator superfamily protein 99.25 0.75 97.0225 6.85E-23 7.78E-06
Pp0008637 49.06 Major facilitator superfamily protein 78.07 21.64 31.84265 1.67E-08 2.48E-07
Pp0008644 12.38 ATMYB4, MYB4 | myb domain protein 4 20.50 79.50 34.81 3.64E-09 0.255153
Pp0008645 35.34 SYTA]| synaptotagmin A 74.00 26.00 23.04 1.59E-06 0.000203
Pp0008646 13.55 APX3 | ascorbate peroxidase 3 62.00 38.13 5.700313 0.016962 0.030232
Pp0008647 18.91 KAK, UPL3 | HEAT repeat ;HECT-domain (ubiquitin-transferase) 54.93 45.20 0.947556 0.330342 0.144118
Pp0008648 2609.05 BGAL13 ! glycosyl hydrolase family 35 protein 67.63 32.19 12.55852 0.000394 7.11E-07
Pp0008650 14.80 UBC28 | ubiquitin-conjugating enzyme 28

Pp0008651 185.64 Protein kinase protein with adenine nucleotide alpha hydrolases-like domain 50.27 49.67 0.003644 0.951862 0.92893
Pp0008654 63.81 ATFP6, HIPP26, FP6 | farnesylated protein 6 67.17 32.83 11.78778 0.000596 0.015313
Pp0008655 446.09 BGLU13 | beta glucosidase 13 47.46 52.46 0.250059 0.617033 0.191552
Pp0008656 23.42 SBP (S-ribonuclease binding protein) family protein 97.67 2.33 90.88444 1.52E-21 0.002388
Pp0008658 24.03 ATPIS1, ATPIS, PIS1 | phosphatidylinositol synthase 1 60.83 39.17 4.694444  0.03026 0.060064
Pp0008661 81.87 SKP1, ASK1, ATSKP1, SKP1A, UIP1 } S phase kinase-associated protein 1 7150 28.50 18.49 1.71E-05 0.044343
Pp0008664 18.71 PIP3B, PIP2;8 | plasma membrane intrinsic protein 2;8 74.10 25.90 23.2324 1.44E-06 4.25E-06
Pp0008665 20.73 GClIP-interacting family protein 67.25 32.75 11.9025 0.000561 0.010011
Pp0008671 18.33 UBC23, PFU2 | ubiquitin-conjugating enzyme 23 66.10 33.67 10.51669 0.001183 2.33E-05
Pp0008680 10.74 Protein of unknown function (DUF3353) 71.83 28.17 19.06778 1.26E-05 0.017047
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