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Table S1. Plasmids used in this study
	Plasmid
	Propose
	Reference

	pMV261
	Gene overexpression in M. neoaurum
	Song et. al.

	pRSV-MBP
	Gene expression in E. coli
	Wang et. al.

	pET20b
	Gene expression in E. coli
	This study

	pET20b-TdSRD5A
	Expression of TdSRD5A in E. coli
	This study

	pRSV-MBP-TdSRD5A
	Expression of MBP-TdSRD5A in E. coli
	This study

	pMV261-TdSRD5A
	Expression of TdSRD5A in M. neoaurum
	This study

	pMV261-Lpqh-TdSRD5A
	Expression of LpqH-TdSRD5A in M. neoaurum
	This study

	pMV261-gfp
	Expression of GFP in M. neoaurum
	This study

	pMV261-TdSRD5A-gfp
	Expression of TdSRD5A-GFP in M. neoaurum
	This study

	pMV261-Lpqh-TdSRD5A-gfp
	Expression of LpqH-TdSRD5A-GFP in M. neoaurum
	This study







Table S2. Primers used for gene overexpression in HGMS6

	Primers
	Sequence (5’-3’)
	Restriction site

	pMV261-F
	TACCCGTGTGTACGACCAGCACGGC
	-

	pMV261-R
	TCGTTTTATTTGATGCCTGGCAGT
	-

	TdSRD5A-F
	GGAATTCATGGAGCGCCTGATCTTCATC
	EcoRⅠ

	TdSRD5A-R
	CCCAAGCTTTTAGAAGATGAACGGGAAGAC
	HindⅢ

	TdSRD5A1-R
	GGAATTCGAAGATGAACGGGAAGAC
	EcoRⅠ

	LpqH-F
	GGAATTCGTGAAGCGTGGGTTCGTA
	EcoRⅠ

	LpqH-R
	GGAATTCGGGGCAGGTGACCGTGAT
	EcoRⅠ

	GFP-F
	CCCAAGCTTGGGTCGAAGGGCGAGGAG
	HindⅢ

	GFP-R
	CCCAAGCTTCTACTTGTACAGCTCGTC
	HindⅢ







Table S3. Strains used in this study
	Strains
	Description
	Ref.

	HGMS2
	Wild-type strain
	Wang et.al.

	HGMS6
	Deletion of the kstd1, kshA and kshB genes from HGMS2
(HGMS2Δkstd1/ΔkshA/ΔkshB)
	Li et.al.

	HGMS6p261
	Augmentation of pMV261 in HGMS6
	This study

	HGMS6p261-TdSRD5A
	Augmentation of pMV261-TdSRD5A in HGMS6
	This study

	HGMS6p261-Lpqh-TdSRD5A
	Augmentation of pMV261-Lpqh-TdSRD5A in HGMS6
	This study

	HGMS6p261-gfp
	Augmentation of pMV261-gfp in HGMS6
	This study

	HGMS6p261-TdSRD5A-gfp
	Augmentation of pMV261-TdSRD5A-gfp in HGMS6
	This study

	HGMS6p261-Lpqh-TdSRD5A-gfp
	Augmentation of pMV261-Lpqh-TdSRD5A-gfp in HGMS6
	This study






Table S4. Comparison of conversion rates and yields of 5α-AD by various recombinant host strains
	Strains
	Substrate
	5α-AD titer 
	Conversion rate
	Ref.

	M. neoaurum HGMS6p261-LpqH-TdSRD5A
	4-AD, 20 g/L
	19.2 g/L
	96%
	This study

	E. coli
	4-AD, 10 g/L
	~10 g/L
	>99%
	Lu et al.

	M. neoaurum MNR M3Δksdd/261-5α-G62M. neoaurum
	Phytosterol, 3 g/L
	~1.8 g/L
	86.4%
	Zhao et al.
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Fig. S1. Predicted transmembrane topology and signal peptide of TdSRD5A. (a) DeepTMHMM prediction; (b) SignalP-5.0 prediction.
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Fig. S2. Expression of TdSRD5A in E. coli. (a‑b) Plasmid constructs; (c) Transformation results (the hand-drawn “X” marks on both plates indicate colonies that were excluded from subsequent analysis due to operational errors during streaking); (d) SDS‑PAGE analysis (M: Protein marker; 1-2: Precipitate and supernatant of BL21/TdSRD5A cell lysate; 3-4: Precipitate and supernatant of BL21/MBP-TdSRD5A cell lysate).
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Fig. S3. Fusion of LpqH signal peptide to TdSRD5A and expression in M. neoaurum. (a) Plasmid constructs; (b-c) Fusion design; (d) Protein expression (M: Protein marker; 1: TdSRD5A (30.15KDa); 2: Slpqh-TdSRD5A (36KDa)).
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Fig. S4. 1H NMR spectrum of the product 5α-AD.
[bookmark: _Hlk128299188]1H NMR (600 MHz, Chloroform-d): δ 2.47～2.33 (m, 2H), 2.33～2.23 (m, 2H), 2.13～1.98 (m, 3H), 1.93 (ddd, J = 12.4, 8.8, 5.8 Hz, 1H), 1.82 (ddt, J = 13.1, 6.7, 3.2 Hz, 2H), 1.73～1.65 (m, 2H), 1.64～1.46 (m, 3H), 1.45～1.21 (m, 7H), 1.02 (s, 3H), 0.98 (td, J = 12.5, 4.6 Hz, 1H), 0.87 (s, 3H), 0.79 (ddd, J = 12.4, 10.5, 4.1 Hz, 1H).






[image: ]
Fig. S5. 13C NMR spectrum of the product 5α-AD.
13C NMR (151 MHz, Chloroform-d): δ 220.78, 211.45, 53.74, 51.09, 47.58, 46.46, 44.43, 38.29, 37.91, 35.66, 34.81, 31.34, 30.38, 28.46, 21.63, 20.56, 13.65, 11.31.
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Fig. S6. NOESY NMR spectrum of the product 5α-AD.
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Fig. S7. 5α-AD production and substrate scope of TdSRD5A. (a) Time course of 5α-AD accumulation. (b) The group using 4-AD as the substrate was set as the control (100%). Data are presented as mean ± SD from three independent experiments (n = 3). Statistical significance was analyzed by one-way ANOVA followed by Dunnett’s test. *, P<0.05; **, P<0.01; ***, P<0.001 and ****, P<0.0001 indicates significant differences compared with the 4-AD control group; ns, not significant.
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