Table S1. The primer sequence used in the RT-qPCR.
	ID
	Gene
	　
	sequence（5'-3'）
	product size (bp)

	PacBio_transcript_47875
	TUA
	F
	GGATTGGGCTCCCTGTTGTT
	166

	
	
	R
	TAACCGCAACGTCAGTGTGT
	

	PacBio_transcript_46510
	GPPs
	F
	CTGCGTGAAGTTGTTGACCG
	128

	
	
	R
	ATTGCTCGGTTTGCGTGTTC
	

	PacBio_transcript_43265
	FPPs
	F
	TTGTGACCGTGACGACTGAG
	111

	
	
	R
	CCTCCAGCTCCTGCTTCAAA
	

	PacBio_transcript_46057
	SQE
	F
	TGAAGCCTCTGCGGAATCTG
	163

	
	
	R
	TGTCGCATCTCGTTCCTAGC
	

	PacBio_transcript_40530
	CAS
	F
	TACCCTGGACATCGCAGAGA
	108

	
	
	R
	AACAGCCCAAGAGCCATACC
	

	PacBio_transcript_50001
	SMO
	F
	GCTCCAGCTCTTCTCGTACC
	192

	
	
	R
	TACTCATGGTGGATGCGGTG
	

	PacBio_transcript_49933
	CPI1
	F
	GGAGTACCTGCTGCTTGGAT
	195

	
	
	R
	TAGGACGCCCCAAGTACAGT
	

	PacBio_transcript_38493
	CYP51
	F
	TTCTCCAGTCTCCGATCCGT
	134

	
	
	R
	AGCTCCCTGAGTCCTTCGAT
	

	PacBio_transcript_50655
	8,7 SI
	F
	AAGGGATGCGGCTGTTGTTA
	101

	
	
	R
	TGTATGGCTTCCTTGTCCCG
	

	PacBio_transcript_45413
	F26G
	F
	ATGGGATACGGCACAGGTTG
	131

	
	
	R
	GCTTCAGCATGGGCTAGGAT
	

	PacBio_transcript_45223
	DWF1
	F
	GCTGACGTATATGCCGGTGA
	102

	
	
	R
	AAATCGGGCACCTTAGACGG
	

	PacBio_transcript_25421
	SMT
	F
	AGGCAGAGATTGAGCTTGGC
	125

	
	
	R
	CACGGGGGAATCTAGCACAA
	

	PacBio_transcript_49090
	SMT2
	F
	GTACTGGTCCTTCTTCCGCC
	104

	
	
	R
	CGTAGATGTCGGTGACGAGG
	

	PacBio_transcript_45295
	S3GT
	F
	AGTCTCCGCCATCTCAGTCT
	100

	
	
	R
	GAACATCAGGAGCAGCCCAT
	

	PacBio_transcript_47605
	CYP90B
	F
	GAACATCCCATTCCCTGCCA
	112

	
	
	R
	CTTTCGGAGGTGTTCGCTCT
	

	PacBio_transcript_48081
	UGT73C
	F
	GCTTGGCGAGTTTGATGGAC
	100

	
	
	R
	CCCCCTACTTCCATTGCCTC
	

	PacBio_transcript_48101
	UGT73C6
	F
	GACTACATCGCGCAGGTGAT
	181

	
	
	R
	TCACTTCGGTCAGGTTCACG
	

	PacBio_transcript_47965
	UGT85A
	F
	CACTAACGCACACCTCGACT
	155

	
	
	R
	CAGAAGCGAGGGATGATCGG
	

	PacBio_transcript_47957
	UGT85A19
	F
	CCGGAGTTGGTCGTTGAGTT
	166

	
	
	R
	AGAAGGGCCAACAGAGCATC
	





Table S2 The number of metabolites tested and the percentage of their peak area in different Paris plants.
	First Class of metabolites
	Detected
Number
	Percentage of total peak area (%)

	
	
	PP1
	PP2
	PP3
	PFa
	PFo

	Amino acids and derivatives
	264
	39.31 ± 4.92a
	45.15 ± 3.93a
	44.80 ± 2.44a
	43.69 ± 3.68a
	44.00 ± 3.16a

	Alkaloids
	131
	16.12 ± 0.89b
	14.56 ± 2.07b
	18.51 ± 2.29b
	19.72 ± 4.04ab
	24.91 ± 4.32a

	Phenolic acids
	135
	11.28 ± 0.93a
	9.17 ± 0.61b
	6.53 ± 0.43c
	8.45 ± 1.44b
	5.80 ± 1.28c

	Steroids
	112
	6.93 ± 0.83a
	8.03 ± 0.61a
	7.62 ± 1.22a
	4.58 ± 1.10b
	7.50 ± 1.61a

	Lipids
	109
	5.34 ± 2.42a
	4.39 ± 0.72a
	3.43 ± 0.09a
	5.44 ± 2.39a
	3.13 ± 0.30a

	Nucleotides and derivatives
	58
	4.30 ± 0.29a
	4.19 ± 0.51ab
	2.34 ± 0.13c
	3.60 ± 0.56b
	2.82 ± 0.23c

	Organic acids
	79
	3.59 ± 0.63a
	2.77 ± 0.09b
	2.28 ± 0.16b
	2.52 ± 0.41b
	2.52 ± 0.58b

	Terpenoids
	31
	2.29 ± 0.37a
	2.12 ± 0.08ab
	1.87 ± 0.24ab
	0.51 ± 0.05c
	1.84 ± 0.29b

	Flavonoids
	130
	2.85 ± 1.74a
	3.05 ± 0.64a
	4.08 ± 0.74a
	0.94 ± 0.17b
	0.89 ± 0.09b

	Lignans and Coumarins
	16
	0.05 ± 0.01b
	0.06 ± 0.04ab
	0.07 ± 0.05ab
	0.09 ± 0.04ab
	0.13 ± 0.03a

	Quinones
	4
	0.02 ± 0.00a
	0.01 ± 0.00ab
	0.01 ± 0.00a
	0.01 ± 0.00bc
	0.01 ± 0.00c

	Others
	174
	7.93 ± 0.71b
	6.49 ± 0.68c
	8.44 ± 0.33b
	10.46 ± 0.41a
	6.44 ± 0.61c


Values in the same row with different letters are significantly different (P < 0.05). Values are means ± standard deviation (n=3).

Table S3. The quality of RNA-Seq of different Paris plants. PP1, PP2, and PP3 denote Paris polyphylla with low, medium and high levels of polyphyllins, respectively. PFa, Paris fargesii. PFo, Paris forrestii. 
	Sample
	Raw Reads
	Clean Reads
	Clean Base (G)
	Error Rate (%)
	Q20 (%)
	Q30 (%)
	GC Content (%)

	PP1-1
	101 790 214
	99 178 218
	14.88
	0.03
	97.82
	93.69
	51.48

	PP1-2
	97 025 282
	94 875 008
	14.23
	0.03
	97.73
	93.51
	51.24

	PP1-3
	99 502 596
	96 861 778
	14.53
	0.03
	97.75
	93.58
	51.87

	PP2-1
	99 278 492
	96 971 918
	14.55
	0.03
	97.88
	93.82
	51.01

	PP2-2
	100 092 854
	97 658 996
	14.65
	0.03
	97.82
	93.66
	51.35

	PP2-3
	957 97 016
	93 789 188
	14.07
	0.03
	97.76
	93.5
	50.43

	PP3-1
	9 7163 032
	94 710 206
	14.21
	0.03
	97.67
	93.32
	51.12

	PP3-2
	96 736 860
	94 180 970
	14.13
	0.03
	97.57
	93.09
	50.7

	PP3-3
	96 282 134
	94 001 216
	14.1
	0.03
	97.76
	93.49
	51.42

	PFa-1
	89 763 096
	87 169 524
	13.08
	0.03
	97.62
	93.21
	51.42

	PFa-2
	92 235 142
	89 734 006
	13.46
	0.03
	97.66
	93.28
	50.66

	PFa-3
	95 879 020
	93 527 300
	14.03
	0.03
	97.69
	93.34
	49.97

	PFo-1
	91 663 360
	89 384 388
	13.41
	0.03
	97.55
	93.02
	49

	PFo-2
	96 399 516
	93 889 838
	14.08
	0.03
	97.57
	93.08
	49.6

	PFo-3
	96820054
	94 124 928
	14.12
	0.03
	97.55
	93.08
	49.36




Table S4. All Unigenes annotation statistics.
	Database
	Number of Genes
	Percentage (%)

	KEGG
	35 021
	81.88

	NR
	40 488
	94.66

	SwissProt
	32 834
	76.77

	TrEMBL
	40 525
	94.75

	KOG
	29 603
	69.21

	GO
	36 425
	85.16

	Pfam
	34 927
	81.66

	Annotated in at least one Database
	40 945
	95.73

	Total Unigenes
	42 771
	100



Table S5. R value and P value of correlation analysis between polyphyllins and cholesterol upstream related gene expression.
	rValue
	Polyphyllin Ⅰ
	Polyphyllin Ⅱ
	Polyphyllin Ⅲ
	Polyphyllin Ⅵ
	Polyphyllin Ⅶ
	Polyphyllin H

	GPPs
	0.53830 
	0.26395 
	0.53040 
	-0.62255 
	-0.57276 
	-0.61072 

	FPPs
	0.18822 
	0.65919 
	-0.14669 
	-0.14541 
	0.11347 
	-0.10129 

	SQE
	-0.49898 
	-0.58428 
	0.17773 
	0.87811 
	0.71535 
	0.85034 

	CAS
	-0.78191 
	-0.42688 
	-0.33216 
	0.99900 
	0.94276 
	0.99917 

	SMT1
	0.48546 
	-0.37789 
	0.99353 
	-0.20527 
	-0.42943 
	-0.25824 

	SMO
	0.06958 
	0.76868 
	-0.75483 
	-0.33225 
	-0.03351 
	-0.28084 

	CPI1
	-0.79611 
	-0.48531 
	-0.43141 
	0.93231 
	0.84555 
	0.92623 

	CYP51
	0.63811 
	0.98540 
	-0.16334 
	-0.50072 
	-0.20088 
	-0.47635 

	C14-R
	0.59847 
	-0.19662 
	0.98397 
	-0.29725 
	-0.46298 
	-0.34358 

	 8,7 SI
	-0.46131 
	-0.25080 
	-0.51331 
	0.47654 
	0.41904 
	0.46357 

	C5-SD
	-0.76505 
	-0.55664 
	-0.21149 
	0.98750 
	0.87498 
	0.97805 

	DWF1
	-0.77501 
	-0.43896 
	-0.32792 
	0.99940 
	0.93559 
	0.99714 

	
	
	
	
	
	
	

	pValue
	Polyphyllin Ⅰ
	Polyphyllin Ⅱ
	Polyphyllin Ⅲ
	Polyphyllin Ⅵ
	Polyphyllin Ⅶ
	Polyphyllin H

	GPPs
	0.34933 
	0.66788 
	0.35783 
	0.26203 
	0.31285 
	0.27389 

	FPPs
	0.76177 
	0.22622 
	0.81390 
	0.81551 
	0.85583 
	0.87125 

	SQE
	0.39212 
	0.30088 
	0.77491 
	0.05014 
	0.17431 
	0.06792 

	CAS
	0.11818 
	0.47347 
	0.58499 
	0.00004 
	0.01630 
	0.00003 

	SMT1
	0.40711 
	0.53056 
	0.00062 
	0.74049 
	0.47054 
	0.67489 

	SMO
	0.91147 
	0.12882 
	0.14025 
	0.58488 
	0.95735 
	0.64718 

	CPI1
	0.10707 
	0.40728 
	0.46826 
	0.02093 
	0.07115 
	0.02379 

	CYP51
	0.24665 
	0.00211 
	0.79296 
	0.39021 
	0.74596 
	0.41728 

	C14-R
	0.28632 
	0.75128 
	0.00243 
	0.62719 
	0.43231 
	0.57131 

	 8,7 SI
	0.43419 
	0.68405 
	0.37639 
	0.41707 
	0.48252 
	0.43165 

	C5-SD
	0.13178 
	0.32979 
	0.73274 
	0.00167 
	0.05206 
	0.00389 

	DWF1
	0.12369 
	0.45961 
	0.59008 
	0.00002 
	0.01943 
	0.00018 



