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Supplemental Table 1. Summary information of DKUGTs expressions in persimmon fruit at different stages detected by RNA-seq.
	Gene name
	Gene ID
	ORF Length
	FPKM 
	FPKM 

	
	
	
	(35DAFB)
	(170DAFB)

	DkUGT1
	TRINITY_DN60553_c3_g1
	1620
	45.35
	0.59

	DkUGT2
	TRINITY_DN55692_c2_g1
	1521
	46.9
	30.87

	DkUGT3
	TRINITY_DN47497_c1_g1
	1521
	35.85
	40.5

	DkUGT4
	TRINITY_DN41433_c0_g1
	1419
	18.14
	0.56

	DkUGT5
	TRINITY_DN51636_c0_g2
	1395
	102.35
	16.13

	DkUGT6
	TRINITY_DN49582_c1_g1
	1389
	4.8
	33.89

	DkUGT7
	TRINITY_DN51974_c0_g3
	1380
	18.34
	33.09

	DkUGT8
	TRINITY_DN53144_c0_g1
	1896
	7.73
	5.16

	DkUGT9
	TRINITY_DN55438_c0_g1
	1485
	4.52
	28.15

	DkUGT10
	TRINITY_DN48789_c0_g1
	1380
	7.32
	4.8

	DkUGT11
	TRINITY_DN50701_c0_g1
	1359
	7.69
	3.9

	DkUGT12
	TRINITY_DN53253_c0_g1
	1353
	7.28
	9.08

	DkUGT13
	TRINITY_DN59979_c0_g1
	1158
	45.08
	8.74

	DkUGT14
	TRINITY_DN49424_c2_g2
	1131
	7.29
	7.95

	DkUGT15
	TRINITY_DN60168_c0_g1
	1128
	6.6
	15.59

	DkUGT16
	TRINITY_DN41962_c0_g1
	1077
	19.39
	13.58

	DkUGT17
	TRINITY_DN50770_c0_g1
	1227
	7.2
	2.08

	DkUGT18
	TRINITY_DN54633_c0_g1
	987
	14.01
	8.19

	DkUGT19
	TRINITY_DN45183_c0_g1
	972
	54.98
	106.85

	DkUGT20
	TRINITY_DN52131_c1_g1
	939
	8.3
	17.01

	DkUGT21
	TRINITY_DN60127_c1_g1
	909
	15.21
	18.94

	DkUGT22
	TRINITY_DN52692_c3_g2
	906
	37.13
	112.29

	DkUGT23
	TRINITY_DN51741_c2_g1
	816
	6.81
	178.16

	DkUGT24
	TRINITY_DN53984_c0_g1
	732
	7.9
	6.03

	DkUGT25
	TRINITY_DN52113_c0_g1
	702
	92.37
	66.77

	DkUGT26
	TRINITY_DN55625_c0_g2
	684
	27.77
	76.87

	DkUGT27
	TRINITY_DN51636_c0_g1
	651
	73.97
	8.06

	DkUGT28
	TRINITY_DN57131_c1_g3
	645
	99.04
	21.49

	DkUGT29
	TRINITY_DN42419_c0_g1
	615
	2.95
	3.49

	DkUGT30
	TRINITY_DN55644_c2_g1
	561
	29.9
	116.12

	DkUGT31
	TRINITY_DN53557_c0_g3
	561
	18.49
	27.08

	DkUGT32
	TRINITY_DN53204_c1_g1
	555
	66
	74.09

	DkUGT33
	TRINITY_DN40255_c0_g1
	549
	0
	5.6

	DkUGT34
	TRINITY_DN55625_c0_g1
	540
	34.63
	43.93

	DkUGT35
	TRINITY_DN23936_c0_g1
	534
	1.91
	0

	DkUGT36
	TRINITY_DN49201_c1_g1
	531
	24.11
	14.75

	DkUGT37
	TRINITY_DN55692_c2_g4
	444
	1.27
	0.16

	DkUGT38
	TRINITY_DN51120_c3_g1
	411
	89.33
	65.49

	DkUGT39
	TRINITY_DN60605_c1_g2
	411
	35.15
	126.49

	DkUGT40
	TRINITY_DN4427_c0_g1
	393
	1.75
	0

	DkUGT41
	TRINITY_DN59502_c0_g2
	321
	20.52
	24.52

	DkUGT42
	TRINITY_DN45278_c0_g4
	303
	3.68
	0

	DkUGT43
	TRINITY_DN30483_c0_g1
	300
	5.82
	2.22

	DkUGT44
	TRINITY_DN125_c0_g1
	255
	1.61
	0

	DkUGT45
	TRINITY_DN55514_c0_g1
	174
	40.28
	284.66

	DkUGT46
	TRINITY_DN47497_c0_g2
	356
	3.35
	8.3



DAFB: Days after full bloom























[bookmark: OLE_LINK111][bookmark: OLE_LINK110]Supplemental Table 2. Specific primers used for the recombinant protein analysis.

	Name
	Oligonucleotides

	DkUGT1-F
	CGGATCCGAATTCGAGCTCATGCATCCACAGTTCTCTATAAATAG

	DkUGT1-R
	GAGTGCGGCCGCAAGCTTGTTACTCGAAGCAAGTTGCTTCT

	DkUGT2-F
	CGGATCCGAATTCGAGCTCATGTCAGAGCAGAAGGTCAGTCACG

	DkUGT2-R
	GAGTGCGGCCGCAAGCTTGGCTGTTGTGCCTGCCCCCC

	DkUGT3-F
	CGGATCCGAATTCGAGCTCATGACGAACGAGCAGCCGCC

	DkUGT3-R
	GAGTGCGGCCGCAAGCTTGCTGCTGTTCATCAAAACAAGCAA

	DkUGT4-F
	CGGATCCGAATTCGAGCTCATGGAGAAGGAGAAGACCAAAACA

	DkUGT4-R
	GAGTGCGGCCGCAAGCTTATTAACCCCAGCTTTGAGAATCTG

	DkUGT5-F
	CGGATCCGAATTCGAGCTCATGGCTGCCGGCGACCGAAA

	DkUGT5-R
	GAGTGCGGCCGCAAGCTTCTCTTGCTTCTTTCTATGTTCTTCCA

	DkUGT6-F
	CGGATCCGAATTCGAGCTCATGTCCGGCACCCGCACCG

	DkUGT6-R
	GAGTGCGGCCGCAAGCTTAGCTAGCTCGTTAAGCTTCTTTACTAA

	DkUGT7-F
	CGGATCCGAATTCGAGCTCATGTCTAACTCCGGCGACGG

	DkUGT7-R
	GAGTGCGGCCGCAAGCTTATTTAAGCTACGAAGCACCTGAAC

	DkUGT8-F
	GGATCCATGGATTCTTCGGCTTGTGCTT

	DkUGT8-R
	GTCGACTCAACAGGAGTCTGCCCTTGC

	DkUGT9-F
	GGATCCATGGAATCCTCACCCCAACCC

	DkUGT9-R
	GTCGACTTAGGCTCGAAATGCCAAGGATC




[bookmark: OLE_LINK5][bookmark: OLE_LINK6][bookmark: OLE_LINK114][bookmark: OLE_LINK115]Supplemental Table 3. Specific primers used for DkUGT3-OE plasmid construction.

	Name
	Oligonucleotides

	DkUGT3-OE-F (Nde I)
	CATATGACGAACGAGCAGCCGC

	DkUGT3-OE-R (XmaI)
	CCCGGGGCTGCTGTTCATCAAAACAAGCAA



[bookmark: OLE_LINK7][bookmark: OLE_LINK8][bookmark: OLE_LINK118][bookmark: OLE_LINK119]Supplemental Table 4. Specific primers used for subcellular localization.

	Name
	Oligonucleotides

	DkUGT3-Sub-F (SacI)
	GAGCTCATGACGAACGAGCAGCCGC

	DkUGT3-Sub-R (BamHI)
	GGATCCGCTGCTGTTCATCAAAACAAGCAA



Supplemental Table 5. Specific primers used for real-time quantitative PCR.

	Name
	Oligonucleotides

	DkACT-q-F
	ATGTTCACTACCACAGCTGAACGGG

	DkACT-q-R
	AATGATGGCTGGAAGAGGACCTCTG

	DkUGT1-q-F
	GGCCTCTTCTTCCTCCAGCGAT

	DkUGT1-q-R
	TTTCCGGGCGCAAATCCAGC

	DkUGT2-q-F
	AGCAGTGGTGGTCCTGAATCGG

	DkUGT2-q-R
	AGGGGGCTCCGCTACATTGGAA

	DkUGT3-q-F
	CCCAACCTGTCCATTACCCTTCTC

	DkUGT3-q-R
	TCCTTGCCTGATCTGGGCTTCT

	DkUGT4-q-F
	TCGCTTTCCCAATGCCGGTCT

	DkUGT4-q-R
	TCGAAAGCCATGGTGAGGTCGG

	DkUGT5-q-F
	TAGTGGTGTTCCCATGGCTGGC

	DkUGT5-q-R
	AGCTTGGGCAGTCGCTCGAT

	DkUGT6-q-F
	TGGACTGCAAGCCGGATGGT

	DkUGT6-q-R
	CCAAACGAAATCCACGCCGCT

	DkUGT7-q-F
	TTCGGGGGTGCCAAATTCCCA

	DkUGT7-q-R
	TAACGGCGCCCCAGGATTGA

	DkUGT8-q-F
	ATTGACCGTGGTTGGGGAGACC

	DkUGT8-q-R
	ACCACCGTGATGTACCACAGCC

	DkUGT9-q-F
	ATATGCGCGAAGGTGCCCGT

	DkUGT9-q-R
	ACCCTGATGTCCTCCGTCACCA

	SlSAND-q-F
	TTGCTTGGAGGAACAGACG

	SlSAND-q-R
	GCAAACAGAACCCCTGAATC

	SlTKN2-q-F
	CCATATCCATCGGAATCTCAG

	SlTKN2-q-R
	TGGTTTCCAATGCCTCTTTC

	SlAPRR2-q-F
	GCAACTCTGCTGCTGAGATGAA

	SlAPRR2-q-R
	CGTTGCAGAACGAGTAGACTATGTAGT

	SlCHLM-q-F
	AAGAAGGTGCCATTGTATCAG

	SlCHLM-q-R
	CCATCCAAACTCTCCAAGTC

	SlCHLH-q-F
	AAGAACAGGGAAATCACATGCTC

	SlCHLH-q-R
	CAGTTCAGCAGAAGTTTCAGGT

	SlCHLG-q-F
	AAAGGAGCCAAGCAAGAAACGG

	SlCHLG-q-R
	TCCACAGACCACACCCCAGATA

	SlPOR-q-F
	CGATTACAGGAAACACAAACAC

	SlPOR-q-R
	GGATATGCTCCCTGAATAGCC

	SlCAB1-q-F
	TTTGCCAAGAACCGTGAACTC

	SlCAB1-q-R
	TGCCCAAGTAGTCAAGTCCA

	SlCAB2-q-F
	CTCTTGAGGTTATCCATGGGAG

	SlCAB2-q-R
	GTACTGTCCACCTGGGTAGAG

	SlCAB3-q-F
	CTAATAAATGTGGATACCCTGGTG

	SlCAB3-q-R
	CATAGCCAATCTCCCATTAGCA

	SlPsb-q-F
	CAATAGCCACCACAATACTAACGA

	SlPsb-q-R
	CTAAACCCAGCAAGATAAGTAAGG

	SlCAO-q-F
	TCCATGCTGAGATAGTCATGGA

	SlCAO-q-R
	GATGAAGGTGCGTAGAACACTG

	SlRbcs3-q-F
	TGCTCAGCGAAATTGAGTACCTAT

	SlRbcs3-q-R
	AACTTCCACATGGTCCAGTATCTG

	SlNCED1-q-F
	AGGCAACAGTGAAACTTCCATCAAG

	SlNCED1-q-R
	TCCATTAAAGAGGATATTACCGGGGAC

	SlCYP707A2-q-F
	CAGAAACATCATCCCCGACATTGA

	SlCYP707A2-q-R
	GTACCGGGGAGATTAATTGGCATC

	SlPSY1-q-F
	GGAGAAGATGCCAGAAGAGGAAGAGT

	SlPSY1-q-R
	ACAAGACCAAAGATGCCCATACAGG

	SlACS2-F
	CTACGCAGCCACTGTCTTTGAC

	SlACS2-R
	TGATTCCGACTCTAAATCCTGGTAA

	SlACS4- F
	TTGCGACGAAATATATGCTGCT

	SlACS4-R
	CACTCGAAATCCTGGAAAACCT

	SlACO1-F
	ACTATCCACCATGTCCTAAGCCCG

	SlACO1-R
	TCTGTTTGTGCAATTACTCTGTGCAGC

	SlRIN-q-F
	CAGCTTGAACGTCAATTGGATTCAT

	SlRIN-q-R
	CTTTGCTCACCACAATGCCATGA

	SlNOR-q-F
	TCCATGGGAACTCCCTGCTAAGG

	SlNOR-q-R
	CCTTTTGTGTTCCACCGGAAGTAAA



Supplemental Table 6. Encoding sequences of the DkUGT1-DkUGT9 proteins from persimmon fruits.

>DkUGT1
ATGCATCCACAGTTCTCTATAAATAGTAATACCCACATACCTACCTGTGTGGAGAGAGAGAGAGAGATGGGTGGTTGTTCTGAAGGACATATAGTAATGCTGCCTTTCATGGCACAAGGCCATCTCATCCCTTTCCTAGCACTAGCGAGACGAATCCACCAAGCAACTGCCTTCACCATCACCATCGCTAACACTTCTCTCAACATTGCCTACCTCAGCTCAGCCATTGCCGAGGACCCAACTCTTTCTTCAGCTCAATCCCATCACCAGATCCGCCTGGTACGTCTTCCCTTCAACAGCTTGGTCCATGGCCTCCCACCCAACACTGAGAACTCTGAGGCCTTGCCTTTCCCCAAAATCATCAATCTCTTCCGTGCTTCAGTTGCCCTCGAAGCTCCTTCCATGGAACTTGTGGCAGATATCACAGCCAAAGAAGGCAGGCCCCCGATTTGCATAATCTCTGATGTCCTCTACGGCTGGGCTAATCGAGTGGCTGAGAGATTCCAAACTGTGAATGTCACCTTCACCACTGGTGGTGCTTATGGCACTGCAACTTATGTGTCAGTGTGGCAGAACCTGCCTCACAGGTCCGCAGAGGCTGATGAGTTTCAGATTCCGGGCTTTCCTGATTCGACCCGCCTTCGCCGGTCTCAGCTTCATCAGTTCGTCCGAGAAGCCGACGGAAATGATCTGTGGTCTCAGTTTTTTCAGCCTCAGACTCAGTTTTTTCAGCCTCAGATTGGGCTTTCTTTAAGGTCCTTCGGCTGGCTAGTCAACACAGCTGAGGAAATTGAGCCTCTTGGTATGGAAGTGTTGAGAAAATACACCAAGCTTCCTGTTTGGCCAATTGGGCCTCTTCTTCCTCCAGCGATGCTGAACCATTCATCTTCTTCCAGACCCAAGAATCTAGGAAGTCACAGTGGAAGGGAATCAGGGATTTCTCTTCAGGAATGCTTAGAATGGCTGGATTTGCGCCCGGAAAGCTCTGTGCTTTATATCTCATTTGGTTCACAGAACACAATCAATCCAACCCAGATGATGGAGTTGGCAAAGGGATTGGAAGACAGTGGCAGACCTTTCATTTGGGTGATAAGGCCTCCATTTGGGTTTAATCCCGAAGGTGAATTCAGAGCAGAATGGCTGCCGGAGGGGTTTGAAGAGAGGAGACAAGGCTTGTTGGTGAGAGGGTGGGCACCCCAGCTGGATATCTTGTGCCACAAATCAACAGGAGCTTTCCTCAGCCACTGTGGATGGAATTCAGCCATGGAGAGCCTAAGCCAAGGCGTGCCCATCATCGGGTGGCCCCTGGCGGCCGAGCAGGCATTCAACTCGAAGATGATGGTGGAGGAGATGGGGGTTTGTATCGAGTTATCCAGAGGAATGCAGGGCACCGTAGCGAGAGAGGAAGTGAAGAGAATAACAGAACTGGTGATGGACAAGAAGGAAGGGAAAGGAGAGGAGATGAAGAGAAAAGCAACTAAGATTGGAGAGCTCATAAAAGCAGCATTAACAGAAGATGGAGGCCACCAAAAGGGGTCTTCTCTGCAAGCAATGGATTATTTTGTTTCTGCCCTACTCTCAGCTCAAACCCAGAGGCAGAAGCAACTTGCTTCGAGTAAC

>DkUGT2
ATGTCAGAGCAGAAGGTCAGTCACGGAATGTCTCCGGTGAGTTCCGGCGAAGTCCCGGACAAGCAGGAGCAGCAAGTGACTGGTGGAAGTAGCAGTGGTGGTCCTGAATCGGATGGCGGAGCGGCGGTTGCGCTTGGCGGTACACTCTCCAATGGCGCTGGGATGGCTGGAAAAAATGTTCCAAGACTAAGTACTATGCCAGTGGAGGTATCAAGTTCCAATGTAGCGGAGCCCCCTTCAAATCAGCTTAAGCTGGAAAGAGCAAAAACTGAGAAGCAGCATAGAAGCAGCAATATACTTGCTGAAGAGGCAGCACAAATTTTTGATGACAAAATTTCTGTTAAGCAGAAGCTAAAATTGTTGAACAGAATAGCTACAGTGAAAGATGATGGAACTGTAGAGTTTGAAGTTCCAGTAGATGCTGAACCCCAGGCTTTTGGTGTTGAATCTACTGCCGTCAATAATGAAGCTGATGATGAACCTCTTGACACAAAAGACCAGTATATTCCACCACTTCAAATAGTGATACTTATAGTTGGAACTCGTGGTGACGTGCAGCCTTTTGTTGCCATTGGCAAACGGTTGCAGGATTATGGTCATCGTGTTAGATTGGCAACTCATGCAAATTTCAAGGAGTTTGTGTTGACTGCTGGGCTGGAGTTCTATCCTTTAGGCGGAGATCCAAAAATTCTTGCAGAATATATGGTTAAAAATAAAGGATTCTTGCCATCAGGGCCCTCAGAGATACCCATTCAACGAAACCAAATAAAGGACATATTATACTCTTTGCTTCCAGCATGTAAAGAACCAGACACAGACTCTGGCATTCCTTTCAAAGCAGATGCAATCATTGCCAATCCTCCAGTTTATGGGCATACACATGTTGCAGAGGCACTCAAAGTACCGCTCCATGTATTTTTCACAATGCCGTGGACGCCAAGTAGTGAATTTCCGCACCCTTTGTCCCGTGTTAAACAACCTGCTGGATATAGACTATCCTATCAAATTGTTGACTCTCTGATTTGGCTTGGAATACGGGATATGATAAATGACCTTAGGAAGAAGAAGTTGAAGTTACGGCCAGTCACTTATTTAAGTTGTTCGCAAGGCTCACAAAGCTCAGAATCTGATGTGCCTTATGGATACATTTGGAGTCCTCACCTTGTTCCAAAGCCAAAAGACTGGGGACCAAAGGTGGATGTGGTAGGATTTTGCTTCCTTGATCTTGCATCAAATTATCAACCTCCTCAGGAGCTTGCTGACTGGCTTAAAGCTGGACCAAAGCCGATTTATATTGGATTTGGAAGCCTGCCTGTTCAAGAGCCTGCAAAAATGACCCAAATAATTGTGGAAGCACTTGAAATAACCGGACAAAGGGGCATCATTAATAAAGGCTGGGGTGGCCTTGGTACCTTGGCTGAACCAAAGGACTTTGTATACTTGCTGGACAATATCCCTCATGATTGGTTGTTCTTACAATGTGCAGCTGTGGTGCACCATGGGGGGGCAGGCACAACAGCC


>DkUGT3
ATGACGAACGAGCAGCCGCCGCCGCAGGCAGAGCTGGTTTTCATCCCCATCCCTGGCAGGGGCCACCTCCAGTCGACGGTGGAGATGGCCAAGATACTAGTTGCCCGAAATCCCAACCTGTCCATTACCCTTCTCACCATGAGGCACCCTTTTGATGATCCGCGTCCGCCCAATGAAGAAGATCACCACGACAGCGCCTCCTCCTCCGATGCCCAATCCCAGCTCTCTAAGGATGCCCCCCAAAGAATCCGGTTTGTGGAGCTTCCCCAGGATGAATCCACCGCCGGCCCGCAGAAGCCCAGATCAGGCAAGGACTTCGGCGAGGTCATTGCCGGTTACAAGAATGCTGTCAGAGATGCGGTCTCCAAGATTATTAATGGTAATCCCAACGTCAAGCTAGCAGGCTTTGTTATCGACATGTTCTGCACCCCCATGATCGACGTGGCCAACGAGTTCGGAGTCCCCACCTTCTTGTTTTTCACGTCCACCGCTGCCTTTCTGGGCCTCCTGTTCCATTTCCAGGTCCTCCAAGATCACCACAACCAGGATTTTACCCAGTTCGTCGACCCGCATCCTGATTTATCCGTTCCATTTCTCTCCAGACCAATCGCTGTCAAGTACTTGCCTTCAGTGGTGATGGACAAGAACGGCGGAGCCGACCTTGTCGTCAGCATAAGCAGGAGGTTCAGAGAAACCAAAGGGATTCTTCTCAACAGCTTCACAGAGCTAGAATCCTATGCCATCCAGTCCCTGTCCCAAGACGACAGTATCCCCAAAATCTACCCCGTGGGACCCGTACTCAGCCTGGAGGTGGAGGGCGGCAAGACGGATGTTCAACAGTACGAAGCCATCATGAGCTGGCTGGGCGCGCAACCGGAGTCTTCGGTGGTGTTTCTATGCTTTGGGAGCATGGGCCATTTCGACAAGGAGCAGGTGTCAGAGATAGCACACGCTCTGGAGCGCAGCGGGCACCGTTTCCTGTGGTCCTTGCGGCGGCCTCCGCCAAAGGACGCGCCGGGTTTCCCCACCGACTATGGAGAGGACCTGAAGGAAGTGCTGCCGGAGGGGTTCAAGGGAGAGATGGGGAAGGTGATAGGGTGGGCGCCGCAGGTGGCGGTGCTGTCGCATCCGGCGGTGGGAGGGTTCGTGTCGCATTGCGGTTGGAACTCGACCTTGGAGAGCCTGTGGTTCGGGGTGCCGATGGCAGCGTGGCCGGTGTATGCGGAGCAAAAACTGAACGCATTCGAGTTGGTGAAGGAATTGGAGGTGGCGGTGGAGATAAAACTAGACTACAAGAGGGGCTTCATCACGGGGGAGAACACGGAGGTAGTGAGGGCGGAGGAGATAGAGAGGGGAATAAGGCAGCTGATGGGTGAAGATGATGGCAGCACCATCAGGCGGAGGCGGCAGAAGGTGAGGGAGATGAGTGAAAAGAGCAGGAGCAGCGTCAGGGAGGGTGGCTCCTCGTACAAGTCTGTCGGACGCTTCATTGATGATTTGCTTGTTTTGATGAACAGCAGC

>DkUGT4
ATGGAGAAGGAGAAGACCAAAACACGTCCCATGGACGTGGTGCTGGTCCCTTTCGTGGCCTTTGGCCACATGATGCCCTTTCACCAGCTCGCCGTCGCCTTGGCCAAAGCCGGCGTTCGAGTCTCCTACATCTCCACCCCCGCCAACATCCGCCGCTTGCCGGAACCGCCGCCCAACCTCGCGTCCCTGATCAGCTTTGTCGCTTTCCCAATGCCGGTCTTGCCAGGCTCAAATTCATTGCCTGAGGGCGCCGAGGCCACCGTCGACGTCCCATTGGAGAAGACCTCCGACCTCACCATGGCTTTCGATCTCCTACGACAACCCTTTAAGGAATTCGTCGCCACCCATTCGCCGGATTGGATTATAACCGATTTTCTTCCACACTGGATGGCCGATGTAGCTAGAGAATGCGGCGTCCCTCTAGCGAGCTTCTCGGCGTTCTCTTCCGCAGCTAAGGTGTTCTTCGGCCCGCCGGAGTTCCTCACCGGTGAGGGACTCAAGAGGGTCCGCGCGACCGCGGAAAGCCTGACCTCGCCGCCGCACTGGGTCACCTTCCCTTCTACCGTGGCTTACCGCAGATTCGAAGCCACCGGTGCGCTTCACGGGTTCTTCGGACCAAATCCGTCTGGCATGGCGGTGGCCGAACGAGTGGCCAAAACTCTTAGCGCATCCAAAGTGGTGGCGATACGCGGCTGCAGAGAGCTCGACGGCGAGTATTTGAGCTTGTATTCGAAGCTTCTCGGGAAGCCGGTGATTCCGGTGGGGCTGCTCTCGCCGGAGCCGCCGAAACAAAGAGAAATCTCGGACGACAAGTGGAGTGAAACCTTCAAATGGTTGGACGTGCAGAGACCGAAATCCGTCGTGTTTGTTGGGTTTGGAAGTGAGTGCAAGCTCAACAAAGAAGATGTTTTCAGGATAGCTGAAGGGCTCGAGATTTCGGAGCTTCCATTTATTTGGGCACTGGGAAAACCCAGCTGGGCCATTGATGATTCCGAAGCTTTGCCAAGAGGTTTCGCTGAAAGAACCGGTGAGAGAGGCAAAGTGTGCATCGGCTGGGCGCCACAGATTCAGATTCTGGCGCACCCATCGCTGGGCGGCTCGCTGTTTCACGTAGGCTGGGGATCCGTCATCGAAACCCTGCAATTCGGGCATGCAATGGTAGTGTTGCCTCTGATCATCGACCAGGGTTTGAACGCGAGGTTTCTAGTGGAAAAGGGTTTGGCCATAGAAGTGGAGAGAGGGGAAGACGGGAGCTTCAACGGCGGCGACTTAGCCAAGGCTCTGAGACAAGCCATGGTGGGAAAGGACGGAGAAGAGATGAGGGCTCGCCCGAAAGAAGCTGCCGCCATTGCCGGAGACAAGGAGCTGCATGATCAGTACGTCGATGAGTTCGTTCAGATTCTCAAAGCTGGGGTTAAT

>DkUGT5
ATGGCTGCCGGCGACCGAAAGATGCATATAGTGGTGTTCCCATGGCTGGCCTTCGGCCACATGATTCCGTTCATGGAGCTTGCCAAGTTCATGGCCAAGAAGGGCCACAAAGTTTCCTTCGTTTCCACCACTAGGAACATCGAGCGACTGCCCAAGCTGCCCCCGGAGTTCGAATCCCTTATAGATCTCGTCAAGCTCACGCTGCCGCCCGTTGAGGGACTCCAGCCGAACGCCGAGGCCACCACTGATGTCGGATTCGAGGAGGTACACTTCCTCAAGGCGGCGTTCGACAAGCTGGAGCCCGAGTTCACTCGTTTCATCGAGTCGTCTCCTCCCGATTGGATCATCCACGACTACGCCCATTGGTGGGTGGCTCCGGCGGCTCGCAAGGTCGGAAGCTTCTGTATCTTCTTCTCCATCATGTCCGGCTGGTTCACGGCCCTTGCCGGACCGCCCAAGAAGATGCTCGATCCTTCCGCGGCCCCGCCGCCGCCGCCGGAGGGGCGCCAGCCGGATTTCATCCCGTTCCCTACCGACGTGACTTTCCGGCCGTACCAGTTCCGGCGGATGATGAAACTCGCAGGGACTGCCAACGCGTCCGGAGTCACCGACTTCTACCGTCACGGATCGTCGGTGGCCGGTTCCGAAGCCTTCGCGCTCCGGTACTGCAGAGAGTTCGAGGGCCAGTGGCTGCCGGTCCTCGAAAAGCTCAACGAGATACCGTCTATTCCAGTCGGCCTAATACCGGCGGTGGTGCCGGAAGATTCCCCGACGGAGCCGCCGAATCCACAGTGGGTATCGATCAAAGACTGGCTGGAGAAGCAAAGCCCCGAGTCTGTAGTCTACGTTGCTCTGGGAAGCGAGGTATCGTTGACTCAGGAAGAACTCACTGAGTTGGCTCACGGGTTGGAGATCTCCGGCATGCCCTTCTTCTGGGCGCTGAAGAAGTCCAAGTCCGTGCAGCTGCCGGACGGATTCGAAGAACGGATCGGAGATCGTGGCATCGTGTGGAGCGGCTGGGCGCCTCAGGTTCGGATATTAGCTCACCCATCGGTGGGTGGCTTCTTGACTCACTGTGGATGGAGCTCAACCATCGAAGGAATCCAATTCGGGCGGCCATTGATTATGCTTCCATTCCTGGTGGACCAAGGCCCCAACGCCATTCTACTTCGAGGGCGGAAGCTTGGATTGGAGGTGCCGAGAGATGAAACAGACGGGTCGTACACTAGAAACGACGTCGCGGAGACGATCAGGCTGGTTATGATTAGCGCGGACGGAAGGATTTACAGGGAGAAAGTGAGGGAGATGAGCGCCGTATTTGGAGATAGAGAACTTCACGATGGGTACATGAACAATTTCATTGGGTATCTGGAAGAACATAGAAAGAAGCAAGAG

>DkUGT6
ATGTCCGGCACCCGCACCGGCTGTGCCCATGTTTTGGTGTTCCCTTTTCCGACGTCCGGCCATATCATACCCATGCTGGACATGGCCAGCCTATTGCTCTCCCGTGGCTTAAAGCTCACCGTGCTGGTCACCCCCACTCTCCTCCACCTGCTCGATCCACTCATCTCCCACCACGCGTCCTCCGGCTCCGTCCAACCCTTGGTCCTCCCTCTCCCTTCAGTTCACCGGACTTCTAATCTCCCTTGGCCTCTGGAAGACATGTACGCCCTCTGCGACCTCGCCGGCCCCATCGCCGACTGGTTCCGTTCACACCCTTCGCCGCCCGTCGCCATAATCTCCGATTTCTTCCTTGGCTGGACCCACCGCCTCGCCACCGATCTGGGCGTGCCACGTCTGGTGTTTGAACCAAGCGGCGCTTTCGGAGAGTTGATTTTCACTTCCATGCTGCGCGACCTACCAAAGGCCGATGATCCCCACGACGACGAATCATTCGTCCATTTTCCGAAACTCCCTAATTCCCCGAAATGCCCCTGGTGGCAACTGCCCCATCTGTATCGTTTACTTAACGTGGAAGACCCAGATTGGGAGTTCTTCCGGAACTCGTGGCTGTGTAATTTCCAATCTTGGGGCGCGATTGTCAATTCCTTCGACGATCTGGAAGGGCCTTCTCTCAATCAAATGAAGAAAGAGATGGGCCACGATCGGGTTTGGGCCGTGGGGCCATTGTTGCCATCGGATGGTGATCGGACGGCTCCCAGTAAACGTGGCGGGACGAGCTCGGTGCCAGTCCATGAGCTGATAAGCTGGCTGGACTGCAAGCCGGATGGTTCGGTGGTCTACGTGTGTTTCGGGAGCAAATGGACGCTCACTGATAAGCAAGTTGGCTCTCTGGCCGGCGCGCTGGACAGCAGCGGCGTGGATTTCGTTTGGGCGGTCAAGAAGGACGACGTGGTTTCCATTCCAGATGGGTTTGACGAACGGACAAAGGGCAGAGGGTTCATGATCAATGGTTGGGCTCCGCAGGTGCAGATACTGAGCCACCGGGCTGTTGGCGCGTTCGTGACTCACTGCGGGTGGAACTCGTTCCTGGAGGGAATCGCAGCTAGCGCGTTGATGCTGAGTTGGCCACTGGGTGCCGACCAGTTCACTAACACGATGCTGCTGGTGGACCAGCTGGGCGCGGGCGTTAAGTTCTGCAATCTGGGGAACCGGGCCGTTCCGGACTCGGCTGAGCTAGCACGGTTGCTGGCCGAGTCGGTAAACGAGAAGGGGTGGGCGGAAGAGAGAGCCCGAGTGAGGAAACTCAGCAAATCGGCGGTGGAGGCAGTCAAAGGAGGCAGCTCAGCCAAAAACCTGAACGCGTTAGTAAAGAAGCTTAACGAGCTAGCT
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Supplemental Fig. 1. Protein sequence alignments of persimmon DkUGT3 and Arabidopsis AtUGT71B6, 7, and 8.
Alignment of protein sequences was performed using ClustalX software. The alignment result was visualized using BoxShade server (http://www.ch.embnet.org/software/BOX_form.html). Red square indicates the UGT amino acid motifs. 
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Supplemental Fig. 2. Expressions of the DkUGT genes in persimmon pulp under abiotic stresses.
(A)  The expression of DkUGT genes in persimmon pulp harvested at breaker stage, 
48 hours after ABA soaking treatment. (B) The expression of DkUGT genes in persimmon pulp harvested at breaker stage, 16 hours after NaCl soaking treatment. (C)
The expression of DkUGT genes in dehydrated leaves in persimmon, 6 hours after leaves dehydration. qRT–PCR was conducted in three biological replicates and data were normalized against SAND as reference gene (Liang et al., 2021).
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Supplemental Fig. 3. Physiological and genetic parameters related to development and ripening in wild-type (WT), and DkUGT3-OE transgenic tomato fruits. 
(a) Expression of DkUGT3 in transgenic tomato fruit during development detected by qRT-PCR and data were normalized against SlSAND, SlEXP and SlCAC as reference genes (Liang et al., 2021). (b) Length of internodes in 40-day-old plants of WT and transgenic tomato. (c and d) Flowering time. (e) Ripening time. (f) Seed number. Error bars indicate the standard deviation (SD) (n = 3). *t-test P < 0.05; **t-test P < 0.01.
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Supplemental Fig. 4. Relative expression levels of ABA metabolism key genes, SlNCED1 and CYP707A2, in tomato fruits of WT and transgenic OE lines at 10d and 30d after full bloom. Error bars on each column indicate the standard deviation (SD) from three biological replicates. *t-test P < 0.05; **t-test P < 0.01.
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Supplemental Fig. 5. Effect of ABA treatments on green restoration of pale green color plants. 
(A) 7-day-old seedlings of the WT and DkUGT3-OE lines were divided into two groups. 
Group 1 was treated by ABA and without ABA (group 2) was as control. (BCD) ABA, ABA-GE, and total chlorophyll contents in leaves 6 days after ABA treatment. Error bars on each column indicate the standard deviation (SD) from three biological replicates. *t-test P < 0.05; **t-test P < 0.01.
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Supplemental Fig. 6. Effects of drought treatments on green restoration of etiolated plants. 
(A) 10-day-old plants of the WT and DkUGT3-OE lines were divided into two 
groups, and group I was treated by withheld water for 13 days, and group II was normally watered as control. (BCD) ABA, ABA-GE, and total chlorophyll contents in leaves 10 days after drought treatment. Error bars on each column indicate the standard deviation (SD) from three biological replicates. *t-test P < 0.05; **t-test P < 0.01. 
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Supplemental Fig. 7. Effects of drought treatments on sugar contents in the WT and transgenic OE plants. 
10-day-old plants of the WT and DkUGT3-OE lines were divided into two groups, and group I was treated by withheld water for 13 days, and group II was normally watered as control. Fructose and sucrose contents in leaves 10 days after drought treatment. Error bars on each column indicate the standard deviation (SD) from three biological replicates. *t-test P < 0.05; **t-test P < 0.01. 
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Supplemental Fig. 8. Volcano plots of expression comparisons in the WT and transgenic lines. Differentially expressed transcripts were defined as those with a fold change ≥1 and false discovery rate (FDR) < 0.05 using the likelihood ratio test for multiple comparison (n = 3 biologically independent samples). Red and blue numbers represent upregulated and downregulated transcripts of OE lines compared to WT, respectively. 
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Supplemental Fig. 9. Schematic representation of the KEGG pathway enrichment analysis of down-regulation differentially expressed genes (DEGs) in the pericarp transcriptome of DkUGT3-OE-1 fruit. Data come from RNA-seq analysis of the pericarp of WT and DkUGT3-OE-1 fruits 25 days after flowering. The significant differential expression is set as log2-fold change > 1 and < 1 with false detection rate < 0.005.
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Supplemental Fig. 10. Effect of VIGS-induced DkUGT3-RNAi-treatment on WT and transgenic tomato fruits.
Ten fruits per line attached to ten independent greenhouse-grown plants were injected with the DkUGT3- RNAi TRV vector or TRV vector (control). The fruits were evaluated 5 days after RNAi-treatment (DAT). The expression of genes was detected by qRT-PCR. qRT–PCR was conducted with three biological replicates, and data were normalized against SlSAND, SlEXP and SlCAC. *t-test P < 0.05; **t-test P < 0.01.
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Supplemental Fig. 11. Expression of genes involved in fruit ripening in WT and DkUGT3-OE lines during development and ripening detected by qRT-PCR. qRT–PCR was conducted in three biological replicates and data were normalized against SlSAND, SlEXP and SlCAC as reference genes (Liang et al., 2021).
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Supplemental Fig. 12. Expression of genes involved in ripening in WT and transgenic pericarps at 37th and 41th days after full bloom detected by qRT-PCR. qRT–PCR was conducted in three biological replicates and data were normalized against SlSAND, SlEXP and SlCAC as reference genes (Liang et al., 2021).
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