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Fig. S1 Yeast two-hybrid tests the specificity of the interaction between PbrCrRLK1L13 and PbrGEF8. 
PbrCrRLK1L13 does not interact with the other five PbrGEFs (PbrGEF1, PbrGEF9, PbrGEF10, PbrGEF11, and PbrGEF12) expressed in pear pollen tubes.
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Fig. S2 Phylogenetic relationship of the small GTPases in pear and Arabidopsis. 
The phylogenetic tree was constructed via the NJ (Neighbor-joining) method with 1,000 bootstrap replications in MEGA 6.0 program. Protein sequences of the small GTPase were downloaded from the National Center for Biotechnology Information (NCBI).
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Fig. S3 The expression profile of PbrROPs. 
RT-PCR analysis of PbrROP genes in five pear tissues was conducted with ACTIN as the reference gene. The five pear tissues are root, stem, leaf, pollen, and pistil. 
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Fig. S4 Western blot detects protein expression in tobacco leaves in LCI assay
(a). PbrCrRLK1L13 interacted with PbrGEF8 in tobacco leaves via LCI assays. Protein expression in tobacco leaves was detected by Western blot.
(b). PbrGEF8 interacted with PbrROP1 and PbrROP2 in tobacco leaves via LCI assays. Protein expression in tobacco leaves was detected by Western blot.





	Table S1. Information of small GTPase gene family in Chinese white pear

	Gene ID
	Gene Name
	Chr
	Protein (aa)
	cDNA (bp)
	PI
	MW (kDa)

	Pbr022820.1
	PbrRABA1a
	3
	218
	654
	7.72
	24.1

	Pbr035263.1
	PbrRABA1b
	11
	217
	651
	5.87
	24.1

	Pbr016101.1
	PbrRABA1c
	10
	217
	651
	5.24
	23.9

	Pbr000524.1
	PbrRABA1d
	5
	216
	648
	5.23
	23.8

	Pbr016188.1
	PbrRABA1e
	10
	217
	651
	5.48
	24.2

	Pbr000431.1
	PbrRABA1f
	5
	217
	651
	5.3
	24.2

	Pbr026745.1
	PbrRABA1g
	3
	216
	648
	5.61
	24.2

	Pbr038250.1
	PbrRABA1h
	11
	216
	648
	5.44
	24.2

	Pbr005389.1
	PbrRABA1i
	9
	218
	654
	6.33
	23.9

	Pbr042813.1
	PbrRABA2a
	8
	216
	648
	7.66
	23.9

	Pbr009435.1
	PbrRABA2b
	1
	215
	645
	5.84
	23.9

	Pbr011386.1
	PbrRABA2c
	17
	215
	645
	6.1
	23.9

	Pbr003834.1
	PbrRABA2d
	3
	225
	675
	5.86
	24.8

	Pbr005683.1
	PbrRABA2e
	scaffold1290.0
	107
	321
	9.48
	12.2

	Pbr020905.1
	PbrRABA2f
	15
	216
	648
	6.76
	23.9

	Pbr018395.1
	PbrRABA3
	1
	248
	744
	5.12
	27.5

	Pbr037528.1
	PbrRABA4a
	scaffold766.0
	222
	666
	6.85
	24.4

	Pbr042553.1
	PbrRABA4b
	14
	223
	669
	6.32
	24.7

	Pbr038716.1
	PbrRABA4c
	14
	223
	669
	6.32
	24.7

	Pbr023799.1
	PbrRABA4d
	7
	222
	666
	5.72
	24.6

	Pbr004948.1
	PbrRABA4e
	2
	222
	666
	5.73
	24.5

	Pbr017618.1
	PbrRABA5a
	10
	192
	576
	5.68
	21.1

	Pbr038497.1
	PbrRABA5b
	10
	241
	723
	5.55
	26.6

	Pbr000047.1
	PbrRABA5c
	5
	188
	564
	6.28
	20.3

	Pbr014916.1
	PbrRABA5d
	10
	238
	714
	5.33
	26.5

	Pbr024172.1
	PbrRABA5e
	10
	215
	645
	5.28
	24

	Pbr035616.2
	PbrRABA5f
	5
	248
	744
	5.64
	27.9

	Pbr002139.1
	PbrRABA5g
	scaffold1078.0
	118
	354
	5.86
	13.2

	Pbr031105.1
	PbrRABA5h
	4
	220
	660
	4.86
	24.2

	Pbr042826.1
	PbrRABA6a
	6
	226
	678
	4.93
	25.3

	Pbr038860.1
	PbrRABA6b
	14
	225
	675
	4.86
	25

	Pbr012529.1
	PbrRABB1a
	17
	210
	630
	6.9
	23.1

	Pbr014502.1
	PbrRABB1b
	17
	210
	630
	6.9
	23.1

	Pbr017570.1
	PbrRABB1c
	10
	211
	633
	6.96
	23.2

	Pbr010046.1
	PbrRABC1a
	5
	212
	636
	5.27
	23.6

	Pbr039350.1
	PbrRABC1b
	10
	211
	633
	5.27
	23.5

	Pbr034530.1
	PbrRABC1c
	scaffold649.0
	214
	642
	8.15
	23.9

	Pbr010748.1
	PbrRABC1d
	1
	185
	555
	8.83
	20.6

	Pbr000006.2
	PbrRABC1e
	5
	234
	702
	8.23
	25.7

	Pbr008200.1
	PbrRABC2
	scaffold1492.0
	211
	633
	6.11
	23.4

	Pbr026592.1
	PbrRABD1a
	8
	201
	603
	5.01
	22.5

	Pbr020906.1
	PbrRABD1b
	15
	145
	435
	4.86
	16.1

	Pbr008846.1
	PbrRABD1c
	9
	202
	606
	6.73
	22.4

	Pbr028664.1
	PbrRABD1d
	17
	202
	606
	6.73
	22.3

	Pbr009745.1
	PbrRABD2a
	scaffold162.0
	202
	606
	5.52
	22.6

	Pbr012677.1
	PbrRABD2b
	scaffold195.0
	178
	534
	5.25
	19.9

	Pbr001366.1
	PbrRABD2c
	12
	222
	666
	5.83
	24.8

	Pbr028990.2
	PbrRABE1a
	11
	216
	648
	8.39
	23.9

	Pbr033998.1
	PbrRABE1b
	3
	212
	636
	9.14
	23.7

	Pbr017660.1
	PbrRABE1c
	12
	299
	897
	8.65
	33.6

	Pbr028198.2
	PbrRABE1d
	scaffold467.0
	237
	711
	5.83
	26.7

	Pbr006239.1
	PbrRABF1a
	scaffold1310.0
	206
	618
	6.74
	22.3

	Pbr010705.1
	PbrRABF1b
	1
	274
	822
	7.67
	29.7

	Pbr032742.1
	PbrRABF2a
	5
	200
	600
	6.6
	21.8

	Pbr021400.1
	PbrRABF2b
	10
	200
	600
	6.6
	21.8

	Pbr016941.1
	PbrRABF2c
	15
	199
	597
	9.39
	22.2

	Pbr042007.2
	PbrRABF2d
	15
	209
	627
	7.82
	23.6

	Pbr027157.1
	PbrRABF2e
	scaffold442.0
	200
	600
	9.23
	22.3

	Pbr025695.1
	PbrRABG1
	5
	206
	618
	5.43
	23

	Pbr034999.1
	PbrRABG2a
	10
	198
	594
	5.26
	22.1

	Pbr026904.1
	PbrRABG2b
	15
	180
	480
	5.23
	20.4

	Pbr012461.1
	PbrRABG3a
	10
	207
	621
	5.21
	23.2

	Pbr019181.1
	PbrRABG3b
	9
	207
	621
	5.21
	23.2

	Pbr039700.1
	PbrRABG3c
	14
	206
	618
	5.09
	23.1

	Pbr017162.1
	PbrRABG3d
	2
	197
	591
	4.8
	22.1

	Pbr006091.1
	PbrRABH1a
	scaffold1306.0
	236
	708
	4.59
	26.8

	Pbr030754.1
	PbrRABH1b
	scaffold533.0
	208
	624
	7.67
	23.1

	Pbr031821.1
	PbrRABH1c
	15
	207
	621
	7.67
	23.1

	Pbr034660.3
	PbrRABH1d
	scaffold653.0
	221
	663
	6.17
	24.8

	Pbr028895.1
	PbrRABH1e
	15
	207
	621
	8.46
	23.2

	Pbr023296.1
	PbrROP1
	2
	197
	591
	9.11
	21.5

	Pbr034817.1
	PbrROP2
	13
	197
	591
	9.32
	21.5

	Pbr005814.1
	PbrROP3
	15
	197
	591
	9.13
	21.7

	Pbr027418.1
	PbrROP4
	5
	197
	591
	9.32
	21.7

	Pbr020720.1
	PbrROP5
	10
	198
	594
	9.39
	21.8

	Pbr015474.1
	PbrROP6
	15
	209
	627
	9.17
	23.1

	Pbr039024.1
	PbrRAN1
	scaffold825.0
	221
	663
	6.44
	25.1

	Pbr025417.1
	PbrRAN2
	15
	221
	663
	6.44
	25.1

	Pbr025416.1
	PbrRAN3
	15
	152
	456
	6.7
	17.5

	Pbr001824.1
	PbrRAN4
	2
	221
	663
	6.38
	25.1

	Pbr025415.1
	PbrRAN5
	15
	222
	666
	8.09
	25.3

	Pbr008692.1
	PbrRAN6
	scaffold1530.0
	213
	639
	6.96
	24.4

	Pbr018093.1
	PbrRAN7
	9
	280
	840
	9.59
	31.7

	Pbr004180.1
	PbrRAN8
	8
	273
	819
	8.93
	31.1

	Pbr034923.1
	PbrRAN9
	scaffold660.0
	272
	816
	9.32
	31

	Pbr033702.1
	PbrRAN10
	3
	272
	816
	9.3
	30.9

	Pbr012623.1
	PbrARLA1a
	17
	165
	495
	8.33
	18.2

	Pbr016626.1
	PbrARLA1b
	9
	341
	1023
	8.25
	38.1

	Pbr001053.1
	PbrARLA1c
	2
	165
	495
	8.41
	17.9

	Pbr013958.1
	PbrARLB1
	7
	202
	606
	5.73
	22.8

	Pbr017345.1
	PbrARLC1
	15
	165
	495
	4.84
	18.6

	Pbr028925.1
	PbrSARA1a
	4
	193
	579
	6.91
	22.1

	Pbr016418.1
	PbrSARA1b
	12
	193
	579
	6.91
	22.1

	Pbr022677.1
	PbrSARA1c
	3
	193
	579
	6.91
	22.1

	Pbr011971.1
	PbrSARA1d
	13
	193
	579
	6.97
	21.9

	Pbr003451.1
	PbrSARA1e
	scaffold1149.0
	193
	579
	6.97
	21.9

	Pbr003452.1
	PbrSARA1f
	scaffold1149.0
	193
	579
	6.52
	22

	Pbr011972.1
	PbrSARA1g
	13
	193
	579
	6.52
	22

	Pbr030840.1
	PbrSARA1h
	11
	196
	588
	9.18
	22.2

	Pbr006080.1
	PbrSARA1i
	scaffold1306.0
	150
	450
	4.65
	16.9

	Pbr024421.1
	PbrARFA1a
	9
	195
	585
	7.77
	22.4

	Pbr027034.1
	PbrARFA1b
	17
	181
	543
	6.43
	20.7

	Pbr017967.1
	PbrARFA1c
	17
	210
	630
	9.18
	24

	Pbr008620.1
	PbrARFA1d
	17
	162
	486
	8.02
	18.8

	Pbr025194.1
	PbrARFA1e
	2
	181
	543
	7.96
	20.6

	Pbr006965.1
	PbrARFA1f
	scaffold1383.0
	186
	558
	9.25
	21.4

	Pbr015306.1
	PbrARFA1g
	15
	253
	759
	9.25
	29

	Pbr025530.1
	PbrARFB1a
	5
	182
	546
	7.97
	20.5

	Pbr013459.1
	PbrARFB1b
	1
	193
	579
	8.49
	21.8

	Pbr039987.1
	PbrARFB1c
	7
	193
	579
	7.75
	21.7

	Pbr014703.1
	PbrARFC1
	13
	173
	519
	6.03
	19.4

	Pbr016644.1
	PbrARFD1
	9
	370
	1110
	4.94
	42.1











	Table S2. The RPKM values of the small GTPase genes expressed in pollen

	gene
	HP
	MP
	PT
	SPT

	PbrRABA1a
	0
	0
	0
	0.28298

	PbrRABA1e
	0.28896
	0.5741
	0
	0

	PbrRABA1f
	2.31165
	1.43524
	2.74004
	1.98992

	PbrRABA1g
	23.2231
	28.5487
	27.8325
	15.9927

	PbrRABA1h
	11.3212
	8.65114
	11.9282
	6.28285

	PbrRABA2a
	0.58058
	0.28837
	0
	0.57117

	PbrRABA2b
	38.4954
	53.5957
	36.2576
	26.9692

	PbrRABA2c
	50.744
	57.6515
	56.8445
	57.955

	PbrRABA2d
	7.80438
	4.15331
	2.93672
	4.9358

	PbrRABA2e
	11.082
	13.9059
	9.83256
	7.45956

	PbrRABA2f
	0.29029
	1.15348
	0
	1.7135

	PbrRABA4b
	12.6547
	14.5267
	5.33329
	3.59657

	PbrRABA4c
	4.21825
	4.46975
	4.44441
	3.59657

	PbrRABA4d
	0.56496
	0.28061
	0.29762
	0

	PbrRABA5c
	9.33223
	6.29076
	3.16047
	2.95103

	PbrRABA5d
	0
	0
	0.2777
	0

	PbrRABA5f
	0.75895
	0.25131
	0
	0.24888

	PbrRABB1a
	3.58251
	1.18629
	1.57274
	0.58741

	PbrRABB1b
	7.76211
	5.04171
	11.3238
	3.52446

	PbrRABB1c
	2.07994
	8.56
	5.00904
	22.5086

	PbrRABC1b
	0.29713
	0.88552
	0
	0.29232

	PbrRABC1e
	0.26805
	3.1954
	3.95395
	4.74677

	PbrRABD1a
	0.31184
	0.61957
	0.32856
	0

	PbrRABD1b
	0
	0.42861
	0.90918
	1.69786

	PbrRABD1c
	6.20616
	8.01473
	7.19279
	11.6006

	PbrRABD1d
	0.62062
	0.61652
	0.98083
	0

	PbrRABD2a
	75.4048
	61.96
	61.1387
	47.013

	PbrRABD2b
	22.1706
	41.2516
	43.3814
	53.3165

	PbrRABD2c
	62.9925
	91.7602
	73.8104
	69.1971

	PbrRABE1a
	61.2508
	70.6509
	49.2421
	36.5548

	PbrRABE1b
	77.4838
	63.1641
	45.4929
	43.933

	PbrRABE1c
	15.9581
	19.6073
	16.3712
	7.84975

	PbrRABE1d
	1.0587
	0.78878
	1.11546
	0.78116

	PbrRABF1a
	0
	1.81381
	0.32063
	0.29938

	PbrRABF2a
	1.88037
	2.80194
	3.30198
	3.08317

	PbrRABF2b
	30.086
	28.0194
	16.8401
	9.55783

	PbrRABG1
	4.26036
	5.74374
	3.5269
	2.69442

	PbrRABG2a
	6.33091
	13.5216
	6.0033
	5.29407

	PbrRABG3a
	3.02849
	1.80509
	3.50994
	7.74647

	PbrRABG3b
	0.6057
	0.90255
	0
	0

	PbrRABG3c
	3.95605
	3.92993
	3.20627
	1.79628

	PbrRABG3d
	3.49958
	4.10856
	4.02241
	0.93897

	PbrRABH1b
	29.2358
	30.8392
	23.4994
	21.9421

	PbrRABH1c
	0.90855
	0.90255
	0
	0.29794

	PbrRABH1d
	0.5675
	0.28188
	0.29896
	0.27915

	PbrROP1
	856.126
	707.305
	699.229
	248.2

	PbrROP2
	512.53
	507.249
	506.154
	276.995

	PbrRAN2
	0
	0.56375
	0
	0.83746

	PbrRAN4
	2.8375
	3.66439
	10.1647
	14.2367

	PbrRAN7
	84.5131
	85.9592
	53.6155
	27.1264

	PbrRAN9
	0.23074
	0
	0
	0

	PbrARLA1a
	7.58946
	9.80115
	6.39709
	1.86662

	PbrARLA1b
	1.47351
	0.91486
	0.58219
	0

	PbrARLA1c
	3.41526
	4.14664
	3.99818
	0.74665

	PbrARLB1
	5.89585
	1.84955
	3.92334
	1.83168

	PbrARLC1
	0.37947
	0.37697
	0
	0

	PbrSARA1a
	6.81878
	11.6121
	9.23704
	2.87498

	PbrSARA1b
	12.9881
	13.5475
	8.55281
	4.79163

	PbrSARA1c
	2.59763
	0.96768
	0.34211
	1.27777

	PbrSARA1d
	0
	0.32256
	0
	0

	PbrSARA1e
	0
	0.32256
	0
	0.63888

	PbrARFA1a
	192.834
	224.445
	169.311
	132.164

	PbrARFA1b
	3.11502
	1.71914
	2.18802
	0

	PbrARFA1d
	104.343
	128.608
	122.153
	95.809

	PbrARFA1h
	0
	0
	0
	0.48797

	PbrARFB1b
	36.3668
	24.8371
	19.5004
	20.7637

	PbrARFB1c
	4.22115
	1.6128
	1.36845
	1.27777

	PbrARFC1
	16.6532
	19.0607
	14.876
	5.34239

	PbrARFD1
	0.33958
	0.16867
	0
	0















	Table S3. Primers for qRT-PCR and RT-PCR

	Name
	Forward
	Reverse

	PbrROP1
	CCCGGTGTCCCGATTATTCT
	GATGGCGGCATCAAAGACCC

	PbrROP2
	GGAGCACTGTTAACCTGGGG
	CGGGATGATCAATAAAGAACTGCT

	PbrROP3
	TGCGTGACGGTCGGC
	TCCCACAGAGCTAGGTTGACA

	PbrROP4
	CGATCTTCGAGATGACAAGCA
	TCTTCTGCTTTGGTGGCTGT

	PbrROP5
	TTGAGGCATTATGCACCTAGT
	TCTTCTGCTTCGGTGGCTG

	PbrROP6
	TCCTACCGATTATATACCCACAGTT
	ATTCTCATAGCTTGGCCTGC

	PbrRABD2a
	TGCTGATGATTCGTACTTGGA
	GGTCTGTGACATCATAAACCACA

	PbrRABE1b
	TGCGTTTCTCAGATGGTTCC
	ACCAGCAAAATTCCCATGGCT

	PbrARFA1a
	TCTTGTACAAACTCAAGCTCGGA
	TCCCTTGCCTCAACAACTCG

	PbrARFA1d
	GCTGGTAAGACCACCATCCT
	TGTCAACCACAAAGATAAGTCCT

	PbrRAN4
	CGAGAAGAAATATGAGCCCACC
	TGTCAACCTAGCAGTAACGTCAA

	PbrRAN7
	ACAGGATGCTGCCCATTTCG
	AGAGGCTGATCTTTAAGGGCAC

















	Table S4. The Sequences for ODN

	Name
	Anti Sense-ODN 
	Sense-ODN

	PbrCrRLK1L13
	GCAGCCACCGCACCCTT
	AAGGGTGCGGTGGCTGC

	PbrGEF8
	GCATTCGACAATGCCAACGCTGACG
	CGTCAGCGTTGGCATTGTCGAATGC

	PbrROP1/2
	ACCGGGCGCATAATGCTTC
	GAAGCATTATGCGCCCGGT


Note: red indicates phosphorothioate modification sites



















	Table S5. The primers for yeast two hybrid

	Name
	Primer

	PbrCrRLK1L13-IKD-AD-F-EcoRI
	gccatggaggccagtgaattcATGAAATGGCGAAAGAGACCT

	PbrCrRLK1L13-IKD-AD-R-BamHI
	cagctcgagctcgatggatccCCTACCATTTAGATTGGAAAATTG

	PbrROPGEF8-BK-F-EcoRI
	atggccatggaggccgaattcATGGTTCGGGCGCTCG

	PbrROPGEF8-BK-R-BamHI
	ccgctgcaggtcgacggatccCAATCCACCCAAGGTCTCTAGATAG

	PbrROP1-AD-F-EcoRI:
	gccatggaggccagtgaattcATGAGCGCGTCCAGGTTC

	PbrROP1-AD-R-BamHI
	cagctcgagctcgatggatccCAATATGGAGCATGCCTTCC

	PbrROP2-AD-F-EcoRI:
	gccatggaggccagtgaattcATGAGCGCGTCAAGGTTCAT

	PbrROP2-AD-R-BamHI
	cagctcgagctcgatggatccCAATATGGAGCATGCCTTCTG



















	
Table S6. The primers for LCI

	Name
	Primer

	PbrCrRLK1L13-nLUC-F-BamHI
	CTCGGTACCCGGGGATCCATGAAATGGCGAAAGAGACCT

	PbrCrRLK1L13-nLUC-R-SalI
	GTACGAGATCTGGTCGACCCTACCATTTAGATTGGAAAATTG

	PbrROPGEF8-cLUC-F-KpnI
	GCGTCCCGGGGCGGTACCATGGTTCGGGCGCTCG

	PbrROPGEF8-cLUC-R-BamHI
	AGTCCATTTGTTGGATCCCAATCCACCCAAGGTCTCTAGATAG

	PbrROP1-nLUC-F-BamHI
	CTCGGTACCCGGGGATCCATGAGCGCGTCCAGGTTC

	PbrROP1-nLUC-R-SalI
	GTACGAGATCTGGTCGACCAATATGGAGCATGCCTTCC

	PbrROP2-nLUC-F-BamHI
	CTCGGTACCCGGGGATCCATGAGCGCGTCAAGGTTCAT

	PbrROP2-nLUC-R-SalI
	GTACGAGATCTGGTCGACCAATATGGAGCATGCCTTCTG
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