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Figure S1 Identification of germacrene A by GC-MS analysis. (A-B) GC analyses of the ß-elemene standard (A) and the culture extract of the yeast strain SGAS5. (C) GC-MS spectra of the chromatographic peak corresponding to ß-elemene in (B). 


[image: ]
Figure S2 List of pairwise protein sequence identity (%) comparison between ten GAS candidates applied for screening in this study. 
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Figure S3 Extracellular farnesol production of yeast strains SGAS5, SMVA1, SMVA2, and SMVA3. 
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Figure S4 Sequence alignment of AvGAS with NsGAS, NcGAS, and bLinS from Streptomyces clavuligerus (5NX6). Two conserved regions within the active site, the aspartate-rich (DDXX(X)(D,E)) motif and the NSE (NDXXSXX(R,K)(E,D)) triad, required for binding catalytically essential Mg2+ ions, were indicated with boxes. 
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Figure S5 Extracellular germacrene A production of yeast cells expressing the indicated GASs, respectively. GASs were expressed in S. cerevisiae CEN.PK2-1D wherein tHMGR1 was overexpressed and ERG9 was downregulated via promoter replacement, as described in the main text. 
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Figure S6 Extracellular farnesol production of yeast strain SHEF and SHEF strains expressing LsGAS, AvGAS, and AvGAS-F23W, respectively.
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Figure S7 Extracellular and intracellular germacrene A accumulation in the yeast strain SHEF after cultivation for 72 h. 


[image: C:\相当于D盘\aaa实验课题\文章\2020-Germacrene\投稿版\MCF\revised 作图\新增加的图\微信图片_20201128103651.png]
Figure S8 Location of Phe23 in the modelled structure of AvGAS. The substrate FPP is represented as cyan sticks and Phe23 is shown as purple sticks.  

Table S1 Growth analyses of yeast cells expressing Phe23 mutants of AvGAS after cultivation for 72 h. 

	Mutants
	OD600a

	SHEF-WT
	5.501±0.02

	SHEF-F23W
	5.256±0.02

	SHEF-F23V
	5.311±0.02

	SHEF-F23Y
	5.667±0.02

	SHEF-F23L
	5.593±0.02


a OD600 was measured using a microplate reader (BioTek, USA). 
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