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Table S1 Bacterial strains and plasmids used in this study.
	Strain or plasmid
	Relevant genotype or description
	Reference or source

	Strains

	E. coli JM109
	Routine host for molecular cloning; F´ traD36 proA+B+ lacIq Δ(lacZ)M15/ Δ(lac-proAB) glnV44 e14- gyrA96 recA1 relA1 endA1 thi hsdR17
	New England Biolabs

	E. coli DH5αZ1
	Host for expression of terpene biosynthesis constructs; lacIq, PN25-tetR, SpR, deoR, supE44, Delta(lacZYA-argFV169), Phi80 lacZDeltaM15, hsdR17(rK- mK+), recA1, endA1, gyrA96, thi-1, relA1
	EXPRESSYS, (Lutz and Bujard 1997)

	E. coli BL21(DE3)
	Host for expression of biosynthesis constructs requiring T7 RNA Polymerase; fhuA2 [lon] ompT gal (λ DE3) [dcm] ∆hsdS
λ DE3 = λ sBamHIo ∆EcoRI-B int::(lacI::PlacUV5::T7 gene1) i21 ∆nin5
	New England Biolabs

	E. coli DH5αZ1 (pZE12MCS)
	E. coli DH5αZ1 transformed with construct pZE12MCS
	This study

	E. coli DH5αZ1 (pZE-wvds)
	E. coli DH5αZ1 transformed with construct pZE-wvds
	This study

	E. coli DH5αZ1 (pZE-wvds)/(pSTV-dxs-idi-fps)
	E. coli DH5αZ1 transformed with constructs (pZE-wvds) and (pSTV-dxs-idi-fps)
	This study

	E. coli DH5αZ1 (pZE-wvds)/  (pBbA5c-MevT(CO)-MBIS(CO, ispA)
	E. coli DH5αZ1 transformed with constructs (pZE-wvds) and (pBbA5c-MevT(CO)-MBIS(CO, ispA)
	This study

	E. coli DH5αZ1 (pZE-cvds)
	E. coli DH5αZ1 transformed with construct pZE-cvds
	This study

	E. coli DH5αZ1 (pZE-cvds)/(pSTV-dxs-idi-fps)
	E. coli DH5αZ1 transformed with constructs (pZE-cvds) and (pSTV-dxs-idi-fps)
	This study

	E. coli DH5αZ1 (pZE-cvds)/  (pBbA5c-MevT(CO)-MBIS(CO, ispA)
	E. coli DH5αZ1 transformed with constructs (pZE-cvds) and (pBbA5c-MevT(CO)-MBIS(CO, ispA)
	This study

	E. coli DH5αZ1 (pTrcHis-cvds)
	E. coli DH5αZ1 transformed with construct pTrcHis-cvds
	This study

	E. coli DH5αZ1 (pTrcHis-cvds)/(pSTV-dxs-idi-fps)
	E. coli DH5αZ1 transformed with constructs (pZE-cvds) and (pSTV-dxs-idi-fps)
	This study

	E. coli DH5αZ1 (pTrcHis-cvds)/  (pBbA5c-MevT(CO)-MBIS(CO, ispA)
	E. coli DH5αZ1 transformed with constructs (pTrcHis-cvds) and (pBbA5c-MevT(CO)-MBIS(CO, ispA)
	This study

	E. coli BL21(DE3)/(pET-28a)
	E. coli BL21(DE3) transformed with pET-28a(+) vector.
	This study

	E. coli BL21(DE3)/(pET-wvds)
	E. coli BL21(DE3) transformed with pET-wvds
	This study

	E. coli BL21(DE3)/(pET-wvds)/ (pBbA5c-MevT(CO)-MBIS(CO, ispA)
	E. coli BL21(DE3) transformed with pET-wvds and pBbA5c-MevT(CO)-MBIS(CO, ispA)
	This study

	E. coli BL21(DE3)/(pET-cvds)
	E. coli BL21(DE3) transformed with pET-cvds
	This study

	E. coli BL21(DE3)/(pET-cvds)/ (pBbA5c-MevT(CO)-MBIS(CO, ispA)
	E. coli BL21(DE3) transformed with pET-cvds and pBbA5c-MevT(CO)-MBIS(CO, ispA)
	This study

	Plasmids

	pZE12MCS
	colE1 oriR, blaR, PLlac-O1 promoter, MCS
	EXPRESSYS, (Lutz and Bujard 1997)

	pTrcHisA
	colE1 oriR, blaR, Ptrc promoter, N-terminal- Xpress™ Epitope tag, MCS
	Invitrogen™

	pSTV28
	P15A oriR, catR, MCS, PlacUV5 promoter, MCS
	Takara

	pET-28a(+)
	pBR322 oriR, kanR, T7 promoter,  N-terminal His•Tag®/thrombin/ T7•Tag®, MCS
	EMD Millipore™

	pUC57-cvds
	Codon-optimized valerenadiene synthase gene used as template for polymerase chain reaction.
	This study

	pUC57-operon 3
	Cloning vector containing the dxs, idi, and fps genes.
	(Bell et al.)

	pZE-wvds
	The wvds gene cloned into the EcoRI/BamHI sites of pZE12MCS.
	This study

	pZE-cvds
	The wvds gene cloned into the EcoRI/BamHI sites of pZE12MCS.
	This study

	pTrcHisA-cvds
	The cvds gene cloned into the BamHI/EcoRI sites of pTrcHisA.
	This study

	pSTV-dxs-idi-fps
	The dxs-idi-fps genes cloned into the EcoRI/BamH1 sites of pSTV28.
	This study

	pET28a(+)-VoTPS1 
	The VoTPS1 gene from V. officinalis cloned under the T7 promoter sequence with an N-terminal His-Tag. (Also referred to as pET-wvds)
	(Yeo et al. 2013)

	pET-cvds
	The cvds gene cloned into the NcoI/EcoRI sites of pET-28a(+) with an N-terminal His-Tag
	This study

	pBbA5c-MevT(CO)-MBIS(CO, ispA)
	P15A oriR, catR, Ptrc promoter. Mevalonic acid pathway from Saccharomyces cerevisiae codon optimized for expression in E. coli.  atoB, hmgs, hmgr, erg12, erg8, mvd1, idi, and ispA genes spliced under control of single Ptrc promoter.
	(Peralta-Yahya et al. 2011)





Table S2 Oligonucleotide primers used in this study
	Gene
	Primer Use
	Sequence (5’-3’)*

	cvds
	Forward primer for cloning of cvds gene into pZE12MCS EcoRI/BamHI sites.  
	AATTGAATTCGGACTAGTAAGGAGG
TAATATATGGAGAGTTGCCTTAGTTT

	cvds
	Reverse primer for cloning of cvds gene into pZE12MCS EcoRI/BamHI sites. 
	AATTGGATCCGGTCTAGAG TCAATACGGGACGCTTTCGACCA

	cvds
	Forward primer for cloning of cvds gene under XPRESS epitope tag of pTrcHisA in NcoI/HindIII sites.
	GGCCATGGAATCGTGC
CTGTCCTTCAGCAGCCC

	cvds
	Reverse primer for cloning of cvds gene under XPRESS epitope tag of pTrcHisA in NcoI/HindIII sites.
	GGAAGCTTTCAATACGGG
ACGCTTTCGACCAGCAGGGA

	wvds
	Forward primer for cloning of wvds gene into pZE12MCS EcoRI/BamHI sites.  
	AATTGAATTCGGACTAGT AAGGAGGTAATAT ATGGAGAGTTGCCTTAGTTT

	wvds
	Reverse primer for cloning of wvds gene into pZE12MCS EcoRI/BamHI sites. 
	AATTGGATCCGGTCTAGAG
TTAATACGGAACACTTTCTACTAG


*Shine-Dalgarno sequence is underlined and ATG start codon and TGA stop codons are indicated in bold.
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Figure S1 Chemical profiling of valerenadiene production by Escherichia coli.  Standard valerenadiene (trace A) was evaluated to determine characteristic retention time and mass spectral fragmentation.  Representative GC-MS chromatograph profiles were extracted at 189 amu to analyze decane extractable components from various engineered lines.  E. coli engineered with empty expression vector serves as a background control (trace B). E. coli was engineered with a valerenadiene synthase overexpression construct (E. coli (pET-cvds)), trace C), a valerenadiene synthase overexpression construct and the heterologous mevalonic acid pathway (E. coli (pET-cvds)/(pBBa5c-MevT-MBIS(CO,IspA))), trace D).  The mass spectral pattern of biosynthetic valerenadiene is indicated in trace E.





Figure S2 Cloning the cvds gene under the control of the strong Ptrc promoter.  E. coli DH5αZ1 was transformed with pTrc-cvds alone (left), pTrc-cvds and pSTV-dxs-idi-fps (middle), and pTrc-cvds and pBBa5c-MevT-MBIS(CO,IspA).  Strains were grown in 5 mL 2xYT+2% glycerol cultures with 1 mL decane overlay in triplicate. Error bars indicate the standard error of the mean.



Figure S3  Engineering of the valerenadiene synthase gene into E. coli DH5Z1 fused to different promoters with and without expression of the mevalonic acid pathway.  Strains were grown in 5 mL 2xYT+2% glycerol cultures with 1 mL decane overlay in triplicate. Error bars indicate the standard error of the mean.
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