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Table S1. Composition of Enzymolysis liquid solution
	Reagent
	Final Concentration
	Amount

	[bookmark: _Hlk130643816]Cellulase R10
	1.5% (w/v)
	0.3g

	[bookmark: _Hlk130643841]Macerozyme R10
	[bookmark: _Hlk130643828]0.4% (w/v)
	0.08g

	[bookmark: _Hlk130643864]D-mannitol
	[bookmark: _Hlk130643851]0.4M
	1.472g

	[bookmark: _Hlk130643884]KCl
	[bookmark: _Hlk130643874]0.3M
	1.3336mL (20mM)

	[bookmark: _Hlk130643904]MES (pH5.7)
	[bookmark: _Hlk130643893]0.3M
	1.3336mL (20mM)

	ddH20
	
	Up to 20 mL


Incubate at 55 ℃ for 10 minutes, cool to room temperature, and add 200μL 1M CaCl2 and 0.02g BSA. 

[bookmark: _Hlk133433846]Table S2. Composition of W5 solution
	Reagent
	Final Concentration
	Amount

	NaCl
	154mM
	4.50g

	CaCl2 2H2O
	125mM
	9.19g

	KCl
	5mM
	0.19g

	0.3M MES (pH5.7)
	2mM
	3.33mL

	ddH2O
	
	Up to 500mL



Table S3. Composition of MMG solution
	Reagent
	Final Concentration
	Amount

	D-mannitol
	0.4M
	10.93g

	MgCl2
	15mM
	0.143g

	MES (pH5.7)
	4mM
	0.078mL

	ddH2O
	
	Up to 100mL



[bookmark: _Hlk133433903]Table S4. Composition of 40% PEG solution
	Reagent
	Final Concentration
	Amount

	D-mannitol
	0.6M
	10.93g

	CaCl2
	100mM
	0.5mL (1M CaCl2)

	PEG4000
	40%(v/v)
	1.11g

	ddH2O
	
	Up to 100mL





[bookmark: _Hlk133433914]Table S5. List of vector-building primers used in this study.
	Primer name
	sequence (5' to 3')

	PDGB3 alpha 2 (LB)-AtUBQ10-F
	taacgaattcgtctcaggaggtcgacgagtcagtaataaacggc

	AtUBQ10(fLuc)-R
	tctgttaatcagaaaaactcagat

	fLuc-F
	gagtttttctgattaacagaatggaagacgccaaaaacata

	fLuc(T35S)-R
	aagctcattacacggcgatctttccgccc

	T35S-F
	gatcgccgtgtaatgagcttcggccatgctagagtccgcaa

	[bookmark: OLE_LINK278]T35S(2×35S)-R
	gcgaggtcactggattttggtttt

	2×35S-F
	aaatccagtgacctcgcggagactagagccaagctgatctc

	2×35S(NanoLuc)-R
	ttcgactagaatagtaaattgtaa

	NanoLuc-F
	caatttactattctagtcgaaatggtcttcacactcgaagat

	NanoLuc(Tnos)-R
	ttacgccagaatgcgttcgcacag

	Tnos-F
	gcgaacgcattctggcgtaagcttggaatggatcttcgatc

	Tnos-pDGB(RB)-R
	gaattcgtctcatgacagcgtcggtcccattattgaagcatt

	P1300(LB)-AtU6-F
	acgaattcgagctcggtaccgcttcattcggagtttttgt

	AtU6(sgRNA)-R
	actgtggatgatcatcactttagacccaatcactacttcgac

	sgRNA-F
	taaagtgatgatcatccacagttttagagctagaaata

	sgRNA(2×35S)-R
	aaggagatcagctggctctagtctccaggatcgcaccgactcggtgccac

	2×35S-F
	ggagactagagccagctgatctcctttgc

	2×35S(SpCas9)-R
	gccgatgctgtacttcttgtccattcgactagaatagtaaattgta

	SpCas9-F
	atggacaagaagtacagcatcggcctgg

	SpCas9(Tnos)-R
	tcgggatcgaagatccattccttactttttcttttttgcctggc

	Tnos-F
	taaggaatggatcttcgatcccgatcg

	Tnos-BamHI-R
	tgcctgcaggtcgactctagaggatcccgagtcggtcccattattgaa

	P1300(LB)-SmU6.1-F
	attacgaattcgagctcggtacctataggaggtgagattccatt

	SmU6.1(sgRNA)-R
	aactgtggatgatcatcactttacgatttatgcgtgtcatcctt

	P1300(LB)SmU6.3-F
	attacgaattcgagctcggtacctaccacactttatgtcctatt

	SmU6.3(sgRNA)-R
	aactgtggatgatcatcactttatcgatttatgcgtgtcatcctt

	sgRNA(AtUBQ10)-R
	gacgccgtttattactgactcgtcgaaggatcgcaccgactcggtgccac

	AtUBQ10-F
	tcgacgagtcagtaataaacggcgtca

	AtUBQ10(SpCas9)-R
	cgatgctgtacttcttgtccattgttaatcagaaaaactcaga

	SlEF1α-F
	gattagtttgtcaaatagtagagttc

	SlEF1α(SpCas9)-R
	ggccgatgctgtacttcttgtccatcttgagacactaagaaactgc

	SlEF1α(Cas9P)-F
	atagagtacttcttatccatcttgagacactaagaaactgc

	Cas9P-F
	atggataagaagtactctatcggact

	Cas9P(Tnos)-R
	tcgggatcgaagatccattccttaaaccttcctcttcttcttag


The gene recombinant homologous arm is shown in parentheses.
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[bookmark: _Hlk133433937]Figure. S1. Enzymolysis duration affects S. miltiorrhiza protoplasts yield and viability. Protoplasts stained with FDA were imaged under (A)GFP, (B)bright field, and (C)merged channel, respectively. (A-C) Enzymatic hydrolysis duration 6-7h. (D) Protoplast viability under different enzymatic duration. The green fluorescence signals reflect the active cells. Image of protoplasts obtained under a microscope with a 20× objective. Scale bars, 200μm. Values are means, with standard errors indicated by bars, representing at least three replicates.


[image: ]
[bookmark: _Hlk133433976]Figure. S2. Incubation temperature affects S. miltiorrhiza protoplasts transfection efficiencies. The 35S::eGFP construct pHER-eGFP was transiently expressed in protoplasts derived from 3-week-old S. miltiorrhiza seedlings. Samples were visualized under a confocal microscope. Protoplasts were imaged under GFP (A), bright field (B), and merged channel (C), respectively. (A-C) Incubation temperature 37℃. Green fluorescent signals reflected the transformed cells. Image of protoplasts obtained under a microscope with a 20× objective. Scale bars=100μm. (D) The transfection efficiency of S. miltiorrhiza protoplasts with different incubation temperatures. The ratio of GFP-positive cells to the total number of protoplasts was scored as the transfection efficiency. Values are means, with standard errors indicated by bars, representing at least three replicates.



[bookmark: _Hlk133434000]S1. S. miltiorrhiza snRNA U6 promoters sequence：
>SmU6.1 sequence
TATAGGAGGTGAGATTCCATTTGTTAAGTTTCAAAGTTCTAGTTGTTTTCTTTAATCTACACCTATTGAAAAATCATTAAAATCGAGACAAATCAAACCAAAAATTATCTTCTTCTTTTTTTTTATAAAACCAAATATTTATCTTTAGTTACTAGCATGTTGTTGATATTCATATTTATAGGATAAATTCTAGTATGAAAATATAGGCTCAGACAATATTTACAATTCGCGTTCAAAGATCAGACCATAAGACATATATAATTAACTATATATACATGTGTAGAAAGAATAAAAATTAGTAATAAATTTTACTTAATTATCGTAAGAAGAATATCATATATAACAAAAAATAATTGTATAAGAAACTACAATTTTATATTGAAAACTGAAATTAAAAGCTTAAAACTTGTCGTAAAATATGCTGTAAACATATTTTAATCATATGATATTGTGTGACAATGTCCATAAACCTGTTTTAAGCATATCTGACATTTTGTTCCATTTTCTCCTAAACTTATTAATTTTGTGTTGGGTATTCCAAATTTAATGTATTTATAATGAAGTAGTATAAAATTCAATTGGAATTGGGCCAAGATATAACAGCTCTAAGCCCAACACAAAGCCCTCACTGTTTTCAAAACCAAGTTTTCATCCCACATCGAATTCCAATGGGTTTCTTAAGCGTTTATATACCTCCATTCTCTATGTATATATTGTCCCTTCGGGGACATCCGATAAAATTGGAACGATACAGAGAAGATTAGCATGGCCCCTGCGCAAGGATGACACGCATAAATCGAGAAATGGTCCAAATTT

>SmU6.2 sequence
CAGCGGAGAACCTGCTCGTGTAGAGCGACTCCGGCGGCGCGGCGGCGAGGAGAGGCAGCAGACGGGGCAGGGGGCGGAGCAGCTAGCGCGGGGGTAGGGAAGTGATATTTACAGCAACTGATTTTGGGGAAGAGGATCTAATATCAGAAAACTTAATTTCTCGACGGATTCTCGACGGCCCTCCGAAATAATAAAAATAATTATTTTTATTTATATATGTCGACGGATTCTGGACGGGCCCTTAAATTTTTAATTAAATTTAATAATTGTCGACAGATTAACGACGGGCAAATAAAAAATAAAAATAATATTTTAAAAAATTAAAATTTCTCGACGGATTTGTGAGGGATTTATGACGGTGCTTAGATTCCGTCGAGAATCCGTCGAGAACGCCGCTATTTTCTCGACGGAATACCTCCCGTCGTTGATTTCCGCCACTGTTCACACCATTTTTTGTAGTGTTGCCTACAAATCAGAAACTATCAAGTTCCTTTTGTACTTTTCTTTAATCTTCCTATGTTACATAAACTACTAAACATTTGGATATTTTGCCTTTTATTTTATGCTTCCATTGTCGAAATTATGTGCAAATAATTTGTTTTTATTTTGCATGCACGCGTGATGATTAGATTAAAAGAAAGTAAAGAACTTTTCGGAAAAATAAATTTTAAAATTATACAAATGAATATATAATTTTCGGAAACCAATCGTCCATATTTAATTTAGTGCTTATTTGTTTCCCTTTTCATATCTGCATTTGAAATATTTGTGTTATATGATATAATATTAGGATATTGAAGAAAAAGTTGAAAATGAATAGTAGGCAAAGGCAAAATAAAACATGGGGCAGTGAGGCCCATGAGCCCATTTTGTAGCTCATCTATCCCACATCGCACTTGCAAATAAATATATAGGCGTATATAATGAGCAGAAACGCATGAGCATTTGTCCCTTCGGGGACATCCGATAAAATTGGAACGATACAGAGAAGATTAGCATGGCCCCTGCGCAAGGATGACACGCATAAATCGAGAAATGGTCCAAATTTTTTT

>SmU6.3 sequence
[bookmark: _Hlk129966978]TACCACACTTTATGTCCTATTTTTAATTTTATGTGTTTTCTTATAGTAGTATTTTTTTTCTTCAATTTCAACTTTGTATGCTTTAATTTAATTTTGTGATTATTAACTAGGGTTTATTCCATCAATTTAGGGTATATAATTATTTTTTATCATTTAATTTCACTTTTATTAGCTAATAATATGTTGATAAATGCAAAATCACGGTATATATTTTTTAAAAAATGAAATTTTTTGAAATAAAGATCAATATAATTCATAGTATTATAATAAATTTTATTCTTATAAAAAATATTTTTAAAATAATAGATATACGCATGAGACACAATAATATATACACATAAAATTATGGGACGCTGGATCTCATCTCCATTTAACGACATGCGTGAATTCTATAAATTTTAACAATTTTGGTCTCGCTACTTTAGCTCGTTCAAATCATATGTTTGGGAATTGGGATACACTCATATATATTCCTAATCGGGTTTTTGTAAAAATAATGCAAAACTATTGTTAATATAATACTATATTCTAAACTATTATCAACATAAATATAAATTATTTATGTATATACTTATATAATATTCGTAGTTTAAAGTAGGTAGCTTATGACGTATTATTTTATTTTTGTAAGGATATATAAATGTATTTTCTCCTTTTCTGTTAAGTTGGAATTAGTAATTGGAGGTTACTTTCAGTGTAGTTTTAACTCATTTGGATTATGATTGTTCCATTCTTTACGTGATGAATCCAGATGATAAATACGGCCCATTTATAACTATTCGATCCAATTCACAAGGCCCAAAACCAATAAGAGCTTATTTTTGTCCCACATCGTTTGTGCAGGAAAACAGTTTCATGTATATATTTTGAAAATTGACATTATACAGCGTCCCTTCGGGGACATCCGATAAAATTGGAACGATACAGAGAAGATTAGCATGGCCCCTGCGCAAGGATGACACGCATAAATCGAGAAATGGTCCAAATTT
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