Attached table.

Table S1. Information about members of the common bean gene family

[image: image1.emf]Gene name Gene id Protein lengthMolecular weightisoelectric pointinstability indexaliphatic index

PvLAC1 Phvul.001G122100.1.v2.1 219 23602.09 7.69 26.22 95.75

PvLAC2 Phvul.001G246700.2.v2.1 585 65093.45 9.26 35.24 81.15

PvLAC3 Phvul.002G031600.1.v2.1 564 62532.32 7.29 33.58 79.86

PvLAC4 Phvul.002G031700.1.v2.1 562 62215.1 7.69 35.48 84.5

PvLAC5 Phvul.004G086400.1.v2.1 552 61441.14 6.52 32.24 80.47

PvLAC6 Phvul.004G087000.1.v2.1 502 56611.82 9.21 30.22 79.02

PvLAC7 Phvul.006G065800.1.v2.1 556 61202.7 9.29 25.59 93.6

PvLAC8 Phvul.006G074000.1.v2.1 573 63630.91 9.04 37.71 81.99

PvLAC9 Phvul.007G086400.1.v2.1 567 63717.33 6.59 35.77 77.83

Table S2. Ka/Ks (Ka: non-synonymous substitutions, Ks: synonymous substitutions)
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PvLAC2/PvLAC80.3057262.7352820.111771

PvLAC2/PvLAC200.0937520.7940510.118069

PvLAC7/PvLAC23 0.08260.5723190.144325

PvLAC8/PvLAC220.1056920.6304010.167658

PvLAC8/PvLAC200.2943441.7267340.170463

PvLAC15/PvLAC210.2353081.8415970.127774

PvLAC15/PvLAC230.1905891.4884640.128044

PvLAC16/PvLAC250.2845192.0161040.141123

PvLAC18/PvLAC280.2259491.5699490.143921


Attached map
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Fig.S1 3D structure prediction of PvLAC protein
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Fig.S2 Species evolution tree of laccase gene family. A: Expansion and contraction of LAC gene family members from a species perspective B: acquisition and loss of LAC gene family members from a genetic perspective
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Fig. S3 Expression profiles of 8 PvLACs under treatment with three concentrations of glyphosate, B1:100ug/Kg,B2:150ug/Kg,B3:200ug/Kg.[image: image6.png]



Fig. S4 Phenotypes of PvLAC3, PvLAC4, PvLAC7, PvLAC14 silenced plants under cold stress.
Other supplementary materials

qRT-PCR primer
	PvLAC3
	Forward primer
	GCACAATGACGTGGAAGCTG

	
	Reverse primer
	AGGGCAGCGTTGATGATTCT

	PvLAC4
	Forward primer
	ACGATCAATGGGAAGCCAGG

	
	Reverse primer
	TCGTCATTGAGGGCAGCATT

	PvLAC7
	Forward primer
	GGAAGCTATGGTTCGCCACT

	
	Reverse primer
	GCATAGATGGTGGGACCTGG

	PvLAC13
	Forward primer
	CTTCTGGTGGATGGGTTGCT

	
	Reverse primer
	TAAGTCCCCAGGTTGTGTGC

	PvLAC14
	Forward primer
	CTGGCCTTGGCACTTTTGAC

	
	Reverse primer
	GTCGTTGAGTGCAGGGAGAA

	PvLAC18
	Forward primer
	AAGGTGAAGCCTGGGAAACC

	
	Reverse primer
	AGCTTCCACAACAGTGAGGG

	PvLAC23
	Forward primer
	TCCACCATCACAACCCTCAC

	
	Reverse primer
	ACAAGGGTTGACTCCAAGGC

	PvLAC26
	Forward primer
	AGTTCCCAGGACCCACTCTT

	
	Reverse primer
	TCCATCAGCCCAACCAGTTC


Primers for constructing VIGS vector
	PvLAC3
	Forward primer
	TCTAGTCAAGGCCAACCAAGT

	
	Reverse primer
	CATGTAGGGCAAGAATTCTGGG

	PvLAC4
	Forward primer
	GTGGGGCAAGAATTCTGGC

	
	Reverse primer
	CGTTCTGGTCCAAGCTAACCAA

	PvLAC7
	Forward primer
	TGAGACAAGTGAGAACAGGTTGGG

	
	Reverse primer
	GTGTTTCCTGGTTGAACATCCAAC

	PvLAC14
	Forward primer
	ACAGCTTCGATCAGGGTGG

	
	Reverse primer
	TTTGGCCCTCCACCAGTTT


Sequence selected for VIGS
>PvLAC3

TCTAGTCAAGGCCAACCAAGTAGCAGGAAGATACTTCATGGCTACAAGGACCTTTATGGATGCACCGATCCCAGTTGACAACAAATCCGCCACAGCAATATTCCAATACAAAGGCATTCCAAACACTGTCCTCCCTTTTCCTCCTTCTCTTCCTGCTGCCAATGACACACCTTTTGCTTTGAGTTACAACAACAAAATAAGAAGCCTAAACTCTCCTCAGTACCCCGCTAATGTTCCACTCGAAGTTGATCGAAACCTCTTTTACACCATCGGTTTGGCCCAGAATTCTTGCCCTACATG

>PvLAC4

CGTTCTGGTCCAAGCTAACCAAGTTGCAGGTAGATACTTCATAGCCACCAGGGCCTTTATGGATGCTCCAATTCCAGTTGACAACAAAACTGCCACAGCTATTCTCCAATACAAAGGCATCCCAAACACTGTCCTCCCCATCCTTCCACAGTTGCCGGCTAGCAATGACACACGTTTTGCTTTGACTTACAACAAGAAACTAAGGAGCCTGAACTCTGCTCGTTACCCTGCTAATGTTCCTCTCAAAGTTGATAGAAACCTTTTCTACACTATTGGTTTAGGCCAGAATTCTTGCCCCAC

>PvLAC7

TGAGACAAGTGAGAACAGGTTGGGCTGATGGGCCAGCATACATAACACAATGCCCAATTCAACCGGGTCAGGCCTATGTCTACAACTTTACCCTTACAGGCCAGAGAGGCACACTTTGGTGGCATGCACATATCCTCTGGCTTAGGGCCACTCTCCATGGAGCCTTGGTCATCCTACCCAAGCTTGGAGTACCTTACCCTTTTCCCAAACCAAATATGGAACAAGTTATCATACTAAGTGAATGGTGGAAATCAGACACTGAGGCTGTAATAAATGAAGCTTTGAAATCTGGTTTGGCACCTAATGTCTCTGATGCTCACACAATCAATGGTCATCCAGGACCTGTCCAAGGCTGTGCTTCACAAGAAGGATTTAAGTTGGATGTTCAACCAGGAAACAC

>PvLAC14

ACAGCTTCGATCAGGGTGGGCTGATGGGCCAGCATATGTGACTCAATGCCCCATCCAAACTGGTCAAACTTATGTTTACAATTACACCATTACTGGCCAAAGGGGAACACTGTTTTGGCATGCCCATATATCATGGCTAAGAGCAAGTCTTTATGGTCCTCTCATCATTCTTCCCAAGCTCAATGCTCAATATCCTTTTGCTAAACCCCACAAGGAAGTTCCTATGGTGTTTGGAGAATGGTGGAATGTAGATCCTGAGGCAGTCGTAACCCAGGCCACGCAAACTGGTGGAGGGCCAAA
Plasmid map of PNC-TRV2 (pTRV2 )
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Gel electrophoresis image
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PCR amplification of recombinant pTRV2 plasmid. The TRV1 and TRV2 vectors were obtained from NC Biotech. The pTRV2-PvLAC3, pTRV2-PvLAC4, pTRV2-PvLAC7, and pTRV2-PvLAC14 vectors were constructed using the Nimble Cloning kit and the pNC-AEnTopo blunt-end cloning kit from NC Biotech. PCR analysis was performed to confirm the presence of pTRV2-PvLAC3, pTRV2-PvLAC4, pTRV2-PvLAC7, and pTRV2-PvLAC14. The first well of each group uses recombinant plasmids as templates, the second well uses cDNA from ordinary beans as a positive control template, and the third well uses pTRV2 plasmid as a negative control template.
A
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Agrobacterium culture PCR identification. A: The pTRV1, pTRV2, pTRV2-PvLAC3, pTRV2-PvLAC4, pTRV2-PvLAC7, and pTRV2-PvLAC14 vectors were transformed into the Agrobacterium tumefaciens strain GV3101 using heat shock. Agrobacterium culture PCR identification was performed, with the last well of each group serving as a negative control (using pTRV2 Agrobacterium as template). B: During the initial introduction of PvLAC3, it was introduced into the wrong vector. The second attempt at introduction was successful.
Sheet1

		Gene name		Gene id		Protein length		Molecular weight		isoelectric point		instability index		aliphatic index		grand average of hydropathicity score		Subcellular localization

		PvLAC1		Phvul.001G122100.1.v2.1		219		23602.09		7.69		26.22		95.75		0.016		chloroplast

		PvLAC2		Phvul.001G246700.2.v2.1		585		65093.45		9.26		35.24		81.15		-0.25		chloroplast

		PvLAC3		Phvul.002G031600.1.v2.1		564		62532.32		7.29		33.58		79.86		-0.146		vacuole

		PvLAC4		Phvul.002G031700.1.v2.1		562		62215.1		7.69		35.48		84.5		-0.092		chloroplast

		PvLAC5		Phvul.004G086400.1.v2.1		552		61441.14		6.52		32.24		80.47		-0.132		cytosol

		PvLAC6		Phvul.004G087000.1.v2.1		502		56611.82		9.21		30.22		79.02		-0.32		mitochondrion

		PvLAC7		Phvul.006G065800.1.v2.1		556		61202.7		9.29		25.59		93.6		0.004		chloroplast

		PvLAC8		Phvul.006G074000.1.v2.1		573		63630.91		9.04		37.71		81.99		-0.073		vacuole

		PvLAC9		Phvul.007G086400.1.v2.1		567		63717.33		6.59		35.77		77.83		-0.195		chloroplast

		PvLAC10		Phvul.007G086500.1.v2.1		566		63424.1		7		34.83		75.05		-0.174		chloroplast

		PvLAC11		Phvul.007G093200.1.v2.1		292		31907.6		9.18		21.17		90.48		-0.047		chloroplast

		PvLAC12		Phvul.008G100400.1.v2.1		580		63956.44		9.07		28.26		86.5		-0.046		chloroplast

		PvLAC13		Phvul.008G100500.2.v2.1		578		64042.67		9.37		24.61		84.12		-0.094		cell wall

		PvLAC14		Phvul.008G106475.1.v2.1		491		54097.77		9.48		19.84		80.59		-0.173		cytosol

		PvLAC15		Phvul.008G107100.1.v2.1		560		61195.19		8.8		26.05		92.88		0.03		chloroplast

		PvLAC16		Phvul.008G112100.1.v2.1		527		59628.27		7.3		30.91		76.2		-0.208		peroxisome

		PvLAC17		Phvul.008G112200.1.v2.1		570		63692.03		8.3		35.54		84.12		-0.046		chloroplast

		PvLAC18		Phvul.008G119000.1.v2.1		584		65204.68		10.06		33.73		82.45		-0.126		chloroplast

		PvLAC19		Phvul.008G119201.1.v2.1		220		23979.39		8.79		32.01		78.82		-0.03		chloroplast

		PvLAC20		Phvul.008G220300.1.v2.1		610		67160.68		7.63		35.88		84.54		-0.13		chloroplast

		PvLAC21		Phvul.008G226700.1.v2.1		553		61039.58		7.34		33.97		85.46		-0.082		chloroplast

		PvLAC22		Phvul.008G252800.1.v2.1		573		62823		8.93		29.9		85.24		-0.017		chloroplast

		PvLAC23		Phvul.008G263100.1.v2.1		555		61319.94		9.5		28.19		93.37		-0.003		chloroplast

		PvLAC24		Phvul.009G027800.1.v2.1		292		31834.5		8.79		23.01		90.45		-0.016		cytosol

		PvLAC25		Phvul.010G005900.1.v2.1		567		62765.96		6.42		32.9		79.89		-0.136		vacuole

		PvLAC26		Phvul.010G073800.1.v2.1		557		60820.13		9.26		29.58		91.49		-0.012		chloroplast

		PvLAC27		Phvul.010G115300.1.v2.1		572		63541.71		7.65		33.3		88.06		-0.116		cytosol

		PvLAC28		Phvul.011G062600.1.v2.1		581		64332.63		9.34		32.13		81.67		-0.121		chloroplast

		PvLAC29		Phvul.L007343.1.v2.1		590		65650.06		9.24		33.99		83.24		-0.16		chloroplast






Sheet1

		Duplication gene pair		Ka		Ks		Ka/Ks

		PvLAC2/PvLAC8		0.3057264939		2.7352817506		0.1117714816

		PvLAC2/PvLAC20		0.0937524627		0.7940509475		0.1180685736

		PvLAC7/PvLAC23		0.0825997663		0.5723187725		0.1443247545

		PvLAC8/PvLAC22		0.105691807		0.6304005352		0.1676581809

		PvLAC8/PvLAC20		0.2943437175		1.7267344322		0.1704626444

		PvLAC15/PvLAC21		0.2353079892		1.8415973274		0.1277738546

		PvLAC15/PvLAC23		0.1905893303		1.4884644231		0.1280442632

		PvLAC16/PvLAC25		0.2845188148		2.0161035291		0.1411231173

		PvLAC18/PvLAC28		0.2259491366		1.5699493786		0.143921288

		PvLAC21/PvLAC23		0.2329613621		2.3669208991		0.0984238055

		PvLAC28/PvLAC29		0.1224680704		0.7925049264		0.1545328822






