Table S1. Chlorophyll pigment contents in Nymphaea ‘Black Beauty’ under control, copper, polypropylene microplastic, and combined exposure
	Sample ID
	Chlorophyll A (mg/g FW)
	Chlorophyll B (mg/g FW)
	Chlorophyll Total (mg/g FW)

	CK1
	13.31
	11.31
	24.62

	CK2
	17.20
	14.97
	32.17

	CK3
	16.88
	15.36
	32.24

	CU1
	17.51
	8.69
	27.71

	CU2
	16.70
	10.59
	25.42

	CU3
	17.13
	7.19
	27.89

	PP1
	15.60
	10.20
	24.29

	PP2
	11.47
	8.72
	22.05

	PP3
	15.14
	10.75
	22.34

	CP1
	10.79
	8.25
	19.04

	CP2
	10.22
	7.43
	17.65

	CP3
	11.00
	9.18
	20.18








Table S2. Organ-specific copper concentrations and translocation factors in Nymphaea ‘Black Beauty’ under single and combined copper–polypropylene microplastic exposure
	Sample ID
	copper concentration in Roots(mg/kg)
	copper concentration in leaves(mg/kg)
	Translocation factor

	CK1
	21.71
	14.05
	1.55

	CK2
	23.05
	13.57
	1.70

	CK3
	22.03
	14.12
	1.56

	CU1
	126.28
	1062.44
	0.12

	CU2
	126.39
	1061.63
	0.12

	CU3
	126.71
	1062.42
	0.12

	PP1
	18.06
	15.73
	1.15

	PP2
	19.83
	15.28
	1.30

	PP3
	18.98
	15.13
	1.25

	CP1
	100.25
	1020.90
	1.24

	CP2
	100.62
	1021.09
	1.24

	CP3
	100.85
	1021.26
	1.24






Table S3. Root and leaf lignin contents in Nymphaea ‘Black Beauty’ under control, copper, polypropylene microplastic, and combined exposure
	Sample ID
	Roots content in roots(mg/g)
	Lignin content in leaves (mg/g)

	CK1
	41.52 
	56.35 

	CK2
	44.14 
	62.03 

	CK3
	48.08 
	66.83 

	CU1
	64.21 
	89.98 

	CU2
	61.66 
	96.04 

	CU3
	63.16 
	98.28 

	PP1
	50.12 
	70.31 

	PP2
	51.32 
	71.21 

	PP3
	52.03 
	70.85 

	CP1
	61.59 
	129.12 

	CP2
	57.73 
	130.17 

	CP3
	55.40 
	134.53 








Table S4. Read mapping statistics for the Nymphaea ‘Black Beauty’ transcriptome libraries
	SampleID
	Clean_Reads
	Mapped_Reads
	Mapped_Rate(%)

	CP1
	53657136.00 
	49005062.00 
	91.33 

	CP2
	58034068.00 
	53275274.00 
	91.80 

	CP3
	42444532.00 
	38866457.00 
	91.57 

	CK1
	44965722.00 
	41080683.00 
	91.36 

	CK2
	61233564.00 
	56230781.00 
	91.83 

	CK3
	55023334.00 
	50060229.00 
	90.98 

	CU1
	52471184.00 
	47775013.00 
	91.05 

	CU2
	42413014.00 
	38676427.00 
	91.19 

	CU3
	55047886.00 
	50286243.00 
	91.35 

	PP1
	43869136.00 
	40135872.00 
	91.49 

	PP2
	56269914.00 
	51261891.00 
	91.10 

	PP3
	52380742.00 
	48101235.00 
	91.83 



Table S5. Sequencing quality metrics for the Nymphaea ‘Black Beauty’ transcriptome libraries
	SampleID
	Total_Reads
	Total_Bases
	Total_Reads_with_Ns
	N_Reads%
	A%
	T%
	C%
	G%
	N%
	Error%
	Q20%
	Q30%
	GC%

	CP1
	53657136.00 
	8000198410.00 
	83563.00 
	0.16 
	27.48 
	27.14 
	22.60 
	22.79 
	0.00 
	0.02 
	98.96 
	96.71 
	45.38 

	CP2
	58034068.00 
	8648175361.00 
	88701.00 
	0.15 
	27.45 
	27.10 
	22.62 
	22.82 
	0.00 
	0.02 
	99.11 
	97.17 
	45.45 

	CP3
	42444532.00 
	6326688273.00 
	65565.00 
	0.15 
	27.46 
	27.12 
	22.61 
	22.81 
	0.00 
	0.02 
	99.04 
	96.95 
	45.42 

	CK1
	44965722.00 
	6701903369.00 
	62747.00 
	0.14 
	27.55 
	27.27 
	22.49 
	22.69 
	0.00 
	0.02 
	99.07 
	97.00 
	45.18 

	CK2
	61233564.00 
	9127730303.00 
	83035.00 
	0.14 
	27.41 
	27.15 
	22.62 
	22.82 
	0.00 
	0.02 
	99.12 
	97.18 
	45.44 

	CK3
	55023334.00 
	8199992681.00 
	78201.00 
	0.14 
	27.67 
	27.36 
	22.38 
	22.59 
	0.00 
	0.02 
	99.02 
	96.86 
	44.96 

	CU1
	52471184.00 
	7818201289.00 
	80151.00 
	0.15 
	27.67 
	27.27 
	22.39 
	22.66 
	0.00 
	0.02 
	98.99 
	96.77 
	45.05 

	CU2
	42413014.00 
	6319558046.00 
	65302.00 
	0.15 
	27.55 
	27.18 
	22.51 
	22.76 
	0.00 
	0.02 
	98.97 
	96.72 
	45.27 

	CU3
	55047886.00 
	8202214875.00 
	85700.00 
	0.16 
	27.42 
	27.08 
	22.64 
	22.86 
	0.00 
	0.02 
	98.95 
	96.68 
	45.50 

	PP1
	43869136.00 
	6544636772.00 
	67753.00 
	0.15 
	27.54 
	27.13 
	22.54 
	22.79 
	0.00 
	0.02 
	99.06 
	96.99 
	45.33 

	PP2
	56269914.00 
	8392337738.00 
	85256.00 
	0.15 
	27.58 
	27.13 
	22.51 
	22.78 
	0.00 
	0.02 
	99.09 
	97.10 
	45.29 

	PP3
	52380742.00 
	7816328764.00 
	82112.00 
	0.16 
	27.51 
	27.12 
	22.56 
	22.80 
	0.00 
	0.02 
	99.03 
	96.90 
	45.36 




Table S6. Pearson correlation matrix among Nymphaea ‘Black Beauty’ transcriptome samples
	GRPUP
	CK
	CK
	CK
	CP
	CP
	CP
	CU
	CU
	CU
	PP
	PP
	PP

	sample
	CK1
	CK2
	CK3
	CP1
	CP2
	CP3
	CU1
	CU2
	CU3
	PP1
	PP2
	PP3

	CK1
	1.00
	0.960759429488441
	0.976227611219976
	0.544958182244689
	0.8625344091462
	0.720712959216209
	0.919565950340389
	0.824157888586737
	0.703076564474456
	0.863247193507419
	0.839503186474975
	0.890526094642648

	CK2
	0.960759429488441
	1.00
	0.878375194129669
	0.513704819277222
	0.818748473361475
	0.68069438053409
	0.851077634512323
	0.773027644144167
	0.66652211886693
	0.827131442167727
	0.810174408096183
	0.860300632787933

	CK3
	0.976227611219976
	0.878375194129669
	1.00
	0.540873490663531
	0.85199100581818
	0.71428515057495
	0.923662482732074
	0.819092895549412
	0.692772590978902
	0.845745301714316
	0.815849930406096
	0.865598235208691

	CP1
	0.544958182244689
	0.513704819277222
	0.540873490663531
	1.00
	0.795281872085645
	0.960241660796919
	0.551151258518181
	0.395646381678986
	0.273670793447044
	0.819308292365314
	0.751653696181295
	0.745967664321874

	CP2
	0.8625344091462
	0.818748473361475
	0.85199100581818
	0.795281872085645
	1.00
	0.932520902397387
	0.904856291060334
	0.726297175413851
	0.564250461119457
	0.970473666309671
	0.8964379880729
	0.957798209482476

	CP3
	0.720712959216209
	0.68069438053409
	0.71428515057495
	0.960241660796919
	0.932520902397387
	1.00
	0.745361832889435
	0.570840508241982
	0.423680041853783
	0.932818305062795
	0.860130693336777
	0.884546834206438

	CU1
	0.919565950340389
	0.851077634512323
	0.923662482732074
	0.551151258518181
	0.904856291060334
	0.745361832889435
	1.00
	0.914167482454369
	0.791362160618721
	0.863060265839187
	0.825649424400334
	0.897150468629624

	CU2
	0.824157888586737
	0.773027644144167
	0.819092895549412
	0.395646381678986
	0.726297175413851
	0.570840508241982
	0.914167482454369
	1.00
	0.971128607890896
	0.686277231482562
	0.657323287953882
	0.716072755956224

	CU3
	0.703076564474456
	0.66652211886693
	0.692772590978902
	0.273670793447044
	0.564250461119457
	0.423680041853783
	0.791362160618721
	0.971128607890896
	1.00
	0.528695239025275
	0.506992985666455
	0.553513456995439

	PP1
	0.863247193507419
	0.827131442167727
	0.845745301714316
	0.819308292365314
	0.970473666309671
	0.932818305062795
	0.863060265839187
	0.686277231482562
	0.528695239025275
	1.00
	0.947375863235969
	0.979595985150209

	PP2
	0.839503186474975
	0.810174408096183
	0.815849930406096
	0.751653696181295
	0.8964379880729
	0.860130693336777
	0.825649424400334
	0.657323287953882
	0.506992985666455
	0.947375863235969
	1.00
	0.973876755150075

	PP3
	0.890526094642648
	0.860300632787933
	0.865598235208691
	0.745967664321874
	0.957798209482476
	0.884546834206438
	0.897150468629624
	0.716072755956224
	0.553513456995439
	0.979595985150209
	0.973876755150075
	1.00




Table S7. Database-based annotation summary of metabolites detected in Nymphaea ‘Black Beauty’
	Type
	Compound
	KEGG
	HMDB
	Lipidmaps

	POS
	1627.00 
	501.00 
	821.00 
	254.00 

	NEG
	1343.00 
	326.00 
	576.00 
	260.00 




Table S8. Chemical class distribution of identified metabolites in Nymphaea ‘Black Beauty’
	MetaboClass
	Number
	Percent

	Alkaloids and derivatives
	64
	2.12%

	Benzenoids
	236
	7.80%

	Lignans, neolignans and related compounds
	29
	0.96%

	Lipids and lipid-like molecules
	947
	31.31%

	Nucleosides, nucleotides, and analogues
	46
	1.52%

	Organic acids and derivatives
	456
	15.07%

	Organic nitrogen compounds
	28
	0.93%

	Organic oxygen compounds
	301
	9.95%

	Organoheterocyclic compounds
	421
	13.92%

	Organosulfur compounds
	13
	0.43%

	Phenylpropanoids and polyketides
	406
	13.42%

	Other
	78
	2.58%




Table S9. Primer sequences used for qRT-PCR validation of candidate genes in Nymphaea‘Black Beauty’
		No



	Primer Name
	Sequence

	1
	NyLhca4-F
	AAGGAGATAGCCAACGGGAG

	2
	NyLhca4-R
	TGTTTGGACGATGGTGTTGT

	3
	NyLhcb6-F
	GCCAAGAAGTCGTGGATACC

	4
	NyLhcb6-R
	TCACCTGGAAGTGAGCCAT

	5
	NyF3H-F
	GACCACGGCCATTACCTTA

	6
	NyF3H-R
	CGACGGATTCTGGAACGTG

	9
	Ny4CL-F
	TACGACCTGTCGTCCATCC

	10
	Ny4CL-R
	GTCATCCCATATCCCTGACC

	11
	NyCCR-F
	TGCAAGAACACCAGGAACTG

	12
	NyCCR-R
	CTGGCGTTAACGGTGGATT

	13
	NyCHL27-F
	GGACTGCTTTCTACGAAGGG

	14
	NyCHL27-R
	GCAGTTGTCCGATTTGTCTCT

	15
	NyNYC1-F
	TTCAGCTTTCAGGTGGGAAC

	16
	NyNYC1-R
	CACCAACCATCGTCCCTATG

	17
	Nyactin-F
	CCGATGTCCAGAAGTGCTGTTCC

	18
	Nyactin-R
	GGCAGTGATCTCCTTGCTCATACG
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