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Equation 1 Modified feeding strategy, accounting for dilution, to maintain mset. Ftv = time and volume dependent feed rate, ms = maintenance value, x0 = initial biomass concentration (g/L), v0 = initial culture volume (l), in = concentration of rate limiting substrate in feed, t = time (h)
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Figure 1 Plot of qs against growth rate used for the quantification of the ms of BW25113_mvaES. Gradient = 2.103, Intercept = 0.053, R2 = 0.992, Error bars indicate qs RMSE.
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Figure 2 Plot of qs against growth rate used for the quantification of the ms of KO_mvaES. Gradient = 2.528, Intercept = -0.05, R2 = 0.963, Error bars indicate qs RMSE.
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Figure 3 Mevalonate production by BW_MvaES, during fed-batch fermentations with defined mset value of 0.3 h-1. Values normalised to t=0, for the beginning of steady-state conditions after batch phase, once feed has begun. A) Specific growth rate of fed-batch reactions. B) Specific product formation rate (qp) (orange squares) and Specific substrate consumption rate (qs) (blue circles) of fed-batch reactions. C) Table containing the values, RMSE and R2 of m, qp and qs, obtained from panels A & B. YP/S = 0.18 gp/gs. 
A)
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B)
atgaaaaccgtggtgattattgatgcactgcgtaccccgattggtaaatacaaaggtagcctgagccaggttagcgcagttgatctgggcacccatgttaccacccagctgctgaaacgtcatagcaccattagcgaagaaattgatcaggtgatttttggcaatgttctgcaggcaggtaatggtcagaatccggcacgtcagattgcaattaatagcggtctgagccatgaaattccggcaatgaccgttaatgaagtttgtggtagcggtatgaaagcagttattctggcaaaacagctgatccagctgggcgaagccgaagttctgattgccggtggtattgaaaatatgagccaggcaccgaaactgcagcgtttcaattatgaaaccgaaagctatgatgcaccgtttagcagcatgatgtatgatggtctgaccgatgcatttagcggtcaggcaatgggtctgacagcagaaaatgttgcagaaaaatatcatgtgacccgtgaagaacaggatcagtttagcgttcatagccagctgaaagcagcacaggcacaggccgaaggtattttcgcagatgaaattgcaccgctggaagttagcggcaccctggttgaaaaagatgaaggtattcgtccgaatagcagcgttgaaaaactgggtacactgaaaacggtgtttaaagaagatggcaccgttaccgcaggcaatgcaagtaccattaatgatggtgcaagcgcactgattattgccagccaagaatatgccgaagcacatggtctgccgtatctggcaattattcgtgatagcgttgaagttggtattgatccggcatatatgggtattagcccgattaaagcaattcagaaactgctggcacgtaatcagctgaccaccgaagaaatcgacctgtacgaaattaatgaagcatttgccgcaaccagcattgttgttcagcgtgaactggcactgccggaagaaaaagttaacatttatggcggtggcatcagcctgggtcatgcaattggtgcaaccggtgcacgtctgctgaccagcctgagctatcagctgaatcagaaagagaaaaaatacggcgttgcaagcctgtgtattggtggtggcctgggtctggcaatgctgctggaacgccctcaacagaaaaaaaacagccgtttttatcagatgagtccggaagaacgtctggccagcctgctgaatgaaggtcagattagcgcagataccaaaaaagaatttgaaaacaccgcactgagcagccagattgccaaccacatgattgaaaatcagatcagcgaaaccgaagtgccgatgggtgttggtctgcatctgaccgtggatgaaacggattatctggttccgatggcaaccgaagaaccgagcgttattgcagccctgagcaatggtgcaaaaattgcacagggctttaaaaccgtgaatcagcagcgtctgatgcgtggtcagattgttttttatgatgttgccgatgcagaaagcctgattgatgaactgcaggttcgtgaaacagaaattttccagcaggcagaactgagttatccgagcattgttaaacgcggtggtggtctgcgtgatctgcagtatcgtgcatttgatgaaagttttgttagcgtggattttctggtggatgttaaagacgcaatgggtgccaatattgttaatgcaatgctggaaggtgttgccgaactgtttcgtgaatggtttgcagaacaaaaaatcctgtttagcatcctgagtaactatgccaccgaaagcgttgttaccatgaaaacagcaattccggttagccgtctgagcaaaggtagtaatggtcgtgaaattgccgaaaaaattgttctggcaagccgttatgccagcctggatccgtatcgtgccgttacccataataaaggtattatgaatggcattgaagcagttgtgctggccaccggtaatgatacccgtgcagttagcgcaagctgtcatgcatttgcagttaaagaaggtcgttatcagggtctgaccagctggaccctggatggtgagcagctgattggtgaaattagcgttccgctggcactggcaaccgttggtggtgccaccaaagttctgccgaaaagccaggcagcagccgatctgctggcagttaccgatgcaaaagaactgagccgtgttgttgcagcagttggtctggcacagaatctggcagcactgcgtgcactggttagcgaaggcattcagaaaggtcacatggcactgcaggcacgttcactggccatgaccgtgggtgcgaccggtaaagaagttgaagccgttgcacagcaactgaaacgccagaaaacaatgaatcaggatcgtgccctggcaattctgaatgatctgcgtaaacagtaa
C)
atgaccattggcatcgacaaaatcagcttttttgttccgccttactatatcgacatgaccgcactggccgaagcacgtaatgttgatccgggtaaatttcatattggtattggtcaggatcagatggccgttaatccgattagccaggatattgttacctttgcagcaaatgcagcagaagcaattctgaccaaagaagataaagaagccatcgatatggttattgttggcaccgaaagcagcattgatgaaagcaaagcagccgcagttgttctgcatcgtctgatgggtattcagccgtttgcacgtagctttgaaattaaagaaggttgttacggcgcaaccgcaggtctgcagctggcaaaaaatcatgttgcactgcatccggataaaaaagttctggttgttgcagcagatatcgccaaatatggtctgaatagcggtggtgaaccgacccagggtgccggtgcagttgcaatgctggttgcaagcgaaccgcgtattctggcactgaaagaggataatgttatgctgacgcaggatatctatgatttttggcgtccgaccggtcatccgtatccgatggttgatggtccgctgagcaatgaaacctatattcagagctttgcacaggtgtgggatgaacataaaaaacgtaccggtctggatttcgcagattatgatgcactggcctttcatattccgtataccaaaatgggtaaaaaagcactgctggcgaaaattagcgatcagaccgaagccgaacaagaacgtatcctggcacgttatgaagaaagcattatctatagccgtcgtgtgggtaatctgtataccggtagcctgtatctgggtctgattagcctgctggaaaatgcaaccaccctgaccgctggtaatcagattggtctgtttagctatggtagcggtgccgttgcagaattctttaccggtgaactggttgcaggttatcagaatcatctgcagaaagaaacccatctggccctgctggataatcgtaccgaactgagcattgcagaatatgaagcaatgtttgcagaaaccctggataccgatattgatcagaccctggaagacgaattaaaatatagcattagcgccattaataacaccgtgcgtagctatcgtaattaa
Figure 4 pPBs1k_MvaES. A) Plasmid map of pPBs1k_MvaES. Generated by SnapGene Software (snapgene.com), B) MvaE nucleotide sequence, C) MvaS nucleotide sequence.
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Figure 5 Example standard curve used for HPLC quantification. A) Glucose (y = 172521x – 4440), B) Mevalonate (y = 119661x + 686), C) Acetate (y = 76059x + 165).
A)
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B)
cccagtctctgaactacgaaatc
C)
tcggcggcataaaacggatcgcataacgcgtcatcttgataacgcgattttcgacaaagaccggggcaaggcgtttttccagcggccacgtctttgagtaatgctgtccccggcgaaacaagctaaaaaaattaacagaacgattatccggcgttgacatgcttcacctcaacttcacatataaagattcaaaaatttgtgcaaattcacaactcagcgggacaacgttcaaaacattttgtcttccatacccactatcaggtatcctttagcagcctgaaggcctaagtagtacatattcattgagtcgtcaaattcatatacattatgccattggctgaaaattacgcaaaatggcatagactcaagatatttcttccatcatgcaaaaaaaatttgcagtgcatgatgttaatcataaatgtcggtgtcatcatgcgctacgctctatggctccctgacgtttttttagccacgtatcaattataggtacttccatg
D)
taatctcgtcatcatccgcagctttgcgctgcggatatctgaaccggaaataatcactatttccggttttttattctcttaatttgcattaatcctttctgattatcttgcttaactgcgctgcatcaatgaattgcgccatcccactttgcatacttaccactttgttttgtgcaagggaatatttgcgctatgtccgcaatcactgaatccaaaccaacaagaagatgggcaatgcccgatacgttggtgattatcttttttgttgctattttaaccagccttgccacctgggtagttccggtggggatgtttgacagtcaggaagtgcagtatcaggttgatggtcaaacaaaaacacgcaaagtcgtagatccacactcatttcgcattctgactaacgaagcaggcgaacctgagtatcaccgcgtacagctgttcacgacgggcgatgaacgcccgggcctgatgaacttcccgtttgaaggattaacctcagg
Figure 6 pTarget for AckAPta operon knockout. A) Plasmid map of pTarget_AckApta. Generated by SnapGene Software (snapgene.com), B) AckAPta gRNA. C) AckA H1 - AckA upstream Homology arm. D) Pta H2 - Pta downstream homology arm
A)
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B)
ccgcgcagggcatgaacaatagg
C)
Gcccggctccgtatatggattgggtagagcaggaagtgaaagcgctcggcgtgacgcgtttctttaaagagaaattcttcaccccagtagcagaagcggcgaccagcggtctgaaattcaccaaactgcaaccggcacgagaattttacgccccggttggcaccacgctactggaggcgctggaaagcaataacgttccggttgtcgctgcctgccgtgcgggtgtttgcggctgctgtaagacaaaagtggtttccggtgaatatacggtgagcagcacaatgacgctgaccgacgccgaaatcgctgaaggttacgtactggcctgctcctgccatccgcagggggatttggttctcgcataatcgccttatgcccgatgatattcctttcatcgggctatttaaccgttagtgcctcctttctctcccatcccttccccctccgtcagatgaactaaacttgttaccgttatcacattcaggagatggagaaccatg
D)
Acaaactggctaaggtaaaaagggtggcatttcccgtcataataaggacatgccatgattgatttacgcagtgataccgttacccgaccaagccgcgccatgctcgaagcgatgatggccgccccggttggggacgacgtttacggagacgaccctaccgttaatgctctgcaggactacgcagcagagctttccggtaaagaagccgccatttttctgcctaccggcactcaggccaacctggtcgctctgctcagtcactgcgaacgcggcgaagagtatattgtcggtcaggccgcgcataactatctgtttgaagccggtggcgcggcggtgctgggcagtattcaaccgcaacccatagacgcggctgccgacggcacgctaccgctggataaagtggcgatgaaaatcaaacccgacgatatccatttcgcccgcaccaaattactcagtctggaaaacacccacaacggcaaagtgttgccgcgggaatacct
Figure 7 pTarget for PoxB knockout. A) Plasmid map of pTarget_poxB. Generated by SnapGene Software (snapgene.com), B) poxB gRNA. C) PoxB H1 - PoxB upstream Homology arm. D) PoxB H2 - PxoB downstream homology arm.


1

image4.png
omoter |
\eclq promote,

pBbS1k_MVAES
8416 bp




image5.png
RI

R

A.
1000000
800000
600000
400000

200000

0
0

C.
500000

400000
300000
200000
100000

0

2 3 4
Glucose (g/)

2 3 4
Acetate (g/L)

RI

700000
600000
500000
400000
300000
200000
100000

0

3
MVA (g/1)




image6.png
ating cassette

sraraet overhang

pTarget ackApta
3254 bp

(T7Te terminator’




image7.png
(T7Te terminator

et 1231!.\ b@

oot A g
™ ackipta org 70 7y

1 g
gditing cassett, A

oraet OVerty,

pTarget poxB
3254 bp




image1.png
0.1

02
n(h?)

03

04




image2.png
0.1

02
n(h?)

03

04




image3.png
piomass )

>

B
Sos
oo
T2 3 s s 0 0 1 s 2
Time Somass (g
. o ®
o] ) RMSE, ) 3 5//) RSE, ) _a, /2,/)(RWSE, ]
03 031(0013,0900] 033 00127,0974) 071 (0019,0%9)




