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Figure S1. Chromatograms of metabolites extracted from the CFE of a recombinant E. coli BL21(DE3)
clone expressing a Galactose Oxidase (Prozomix code: M3-5). (a) Method E (red) and Method D
(black) and (b) Method F (red) and Method D (black). HILIC chromatography was used in positive

mode.
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Figure S2. Heat maps of metabolite abundance from the CFE extract of a recombinant E. coli
BL21(DE3) clone expressing a Galactose Oxidase (Prozomix code: M3-5) for (a) positive mode chro-
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matography and (b) negative mode chromatography for all MS2 features. Extraction methods
shown in the key, i) and ii) denote vacuum concentration and lyophilization, respectively. There
were 2846 MS2 features (with < 25% RSD) for positive mode and 1736 MS2 features (with < 25%

RSD) for negative mode. Columns within each class of extraction method correspond to extraction
replicates (n=3), rows correspond to MS2 features. The graded colour scale corresponds to normal-

ized abundance.
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(a)

Figure S3. Heat maps of metabolite abundance from the CFE extract of a recombinant E. coli
BL21(DE3) clone expressing a Galactose Oxidase (Prozomix code: M3-5) for (a) positive mode chro-
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matography and (b) negative mode chromatography for all MS2 features. Details of starting biomass
and drying down method were as according to Table 2. There were 2801 MS2 features (with < 25%

RSD) for positive mode and 2171 MS2 features (with <25% RSD) for negative mode. Columns within

each class of extraction method correspond to extraction replicates (n=3), rows correspond to MS2
features. The graded colour scale corresponds to normalized abundance.
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Figure S4. Heat maps and PCA plots of metabolite abundance from the CFE extract of a
recombinant E. coli BL21(DE3) clone expressing a Galactose Oxidase (Prozomix code: M3-5)
for (a and c) positive mode and (b and d) negative mode chromatography, respectively, for
all MS2 features. There were 2580 MS2 features (with < 25% RSD) for positive mode and
1864 MS2 features (with < 25% RSD) for negative mode. Columns within each class of ex-
traction method correspond to extraction replicates (n=10), rows correspond to MS2 fea-
tures. The graded colour scale corresponds to normalized abundance. The RSD values of the

sum responses are shown for PCA plots.
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Figure S5. Heat maps and PCA plots of metabolite abundance from the CFE extracts of all four
recombinant E. coli BL21(DE3) clones (a Galactose Oxidase (Prozomix code: M3-5), two cytochrome
P450s from different classes (Prozomix codes: 7-8 and Hal), a ketoreductase (Prozomix code: KR271)
and a control with an empty pET-28a plasmid vector (code: C) for (a and c) positive mode and (b
and d) negative mode chromatography, respectively, for all MS2 features. There were 3041 MS2
features (with < 25% RSD) for positive mode and 3200 MS2 features (with < 25% RSD) for negative
mode. Columns within each class of extraction method correspond to extraction replicates (n=3),
rows correspond to identified metabolites. The graded colour scale corresponds to normalized
abundance.
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Table S1. Table showing the average RSDs for each extraction method from section 3.2 in the (a)
negative mode (with filtration step) (b) negative mode (without filtration step) (c) positive mode
(with filtration step) and (d) positive mode (without filtration step). RSDs were calculated from the
top 50, the median 50 and the bottom 50 compounds with respect to abundance and in addition, the
maximum RSD and minimum RSD for each method are displayed.

Nle{fé[?v DLIF DL2F EF1 EF2 DSIF DS2F GIF G2F  QC
Top50 19.88 5435 5929 177 1805 5211 4090 7396 683
Mfodle 2755 5143 8639 403 1887 4831 5843 7556 1048
Bogtgm 3312 11594 13688 2047 2001 149.04 4279 89.13 868
Max
Rop 17253 17299 17094 17201 1703 16925 17277 170.97 1899
Min o5 008 343 038 051 295 061 178 171
rsy O . . . . . . . .
(a)
Neg
Av. DLIU DL2U EIU EU DSIU DS2U GIU GU QC
RSD
Top
s 2006 2807 5165 1505 1314 1861 1639 5494 683
Mid-
deso 2588 2908 5661 3127 1742 2161 2252 5311 1048
Bot-
tom 1343 1511 8316 226 1708 223 1923 15206 8.68
50
Max.
ey 1707 15423 17226 1664 16975 17157 16737 17226 18.99
Min. o3 038 1 025 045 047 028 078 171
RSD . . . . . . . .
(b)
Pos-
Av  DLIF DIL2F EIF E2F DSIF DS2F GIF G QC
RSD
Top50 859 1263 386 1224 565 1024 3643 2737 675

62
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64
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66

67
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(;\I/Iel(;;) 2258 36.12 3856 2165 17.66 1896  49.16 20.40 8.56
Bot-

15.19 6.34 26.92 17.48 9.04 6.93 2093 3290 6.72
tom 50
Max.
RSD 164.6 160.3 171.7 169.3 170.2 168.5 170.94 171.31 2493
Min. 0.13 0.57 0.37 0.32 0.15 0.27 1.11 0.81 0.9
RSD . . . . . . . . .

()

Pos
Av. DL1U DL2U E1U E2U DS1U DS2U G1U G2U QC
RSD
Top
50 8.79 13.75 35.76 19.86 5.23 10.59 16.14 1149 6.75
Mid-

2498 2755 39.19 3254 9.87 14.19 31.72 23.30 8.56
dle 50
Bot-
tom 6.32 16.09 34.16 15.56 6.4 6.62 19.95 6.69 6.72
50
Max.
RSD 169.6 163.1 1722 172 156.9 163.5 169.30 155.94 2493
Min. 0.29 0.22 0.33 0.22 0.16 0.27 0.47 0.26 0.9
RSD . . . . . . . . .

(d)
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Table S2. Table showing all features from the four recombinant E. coli BL21(DE3) clones which have a significant VIP
score (greater than 1.2) explaining the variance in the PLS-DA. In the positive mode there are 58 metabolites shown for
extraction Method D and 63 for extraction Method E; in the negative mode there are 48 for extraction Method D and 58
for extraction Method E.

Positive Mode
Extraction D

Positive Mode

Extraction E

Negative Mode
Extraction E

Metabolite
Urocanic acid
Genistein

Ecgonine
a-Fleostearic
acid
Bis(4-ethylben-
zylidene)sorbi-
tol

Cotinine

13(S)-HOT:E

Bis(2-
ethylhexyl)
amine

8-Hy-
droxyquinoline

Pelargonidin

Aminobutyric
acid (GABA)

L-Phenylala-
nine

1-Tetradecyla-
mine

Pyridoxine

N-Acetyl-L-car-
nosine

Serotonin

vIP
score

1.95

1.88

1.84

1.84

1.81

1.76

1.74

1.72

1.69

1.66

1.63

1.59

1.59

1.57

1.57

1.56

Metabolite
Urocanic acid
Genistein
a-Eleostearic acid

L-Isoleucine

L-(-)-Methionine

13(S)-HOTE

Bis(4-ethylben-
zylidene)sorbitol

L(-)-Carnitine

DL-Arginine

DL-Carnitine

L-Phenylalanine

Nicotinic acid ad-
enine dinucleo-
tide

a-Lactose
Pyridoxine
Melezitose

Cytidine 5'-

monophosphate
(hydrate)

vIP
score

1.71

1.68

1.67

1.66

1.65

1.63

1.62

1.61

1.61

1.57

1.53

1.53

1.53

1.53

1.52

1.52

Negative Mode
Extraction D
Metabolite vIP
score
Genistein 207
L-Histidine 194
N-Acetylalanine 1.88
Dioxybenzone 187
Daidzein 181
Capryloylglycine 1.80
4-Methylhippu-
ric acid 1.69
4-Indolecarbal-
dehyde 1.68
Glutaric acid 168
Pyridoxine 167
Indole-3-lactic
acid 1.64
D-(-)-Mannitol 163
L-Phenylalanine 162
DL-4-Hydroxy-
phenyllactic acid ~ 1.61
N-Acetyl-L-me-
thionine 1.59
4H-1-Benzopy-
ran-4-one, 6-D-
glucopyranosyl-
2,3-dihydro-5,7- 154

dihydroxy-2-(4-
hydroxyphenyl)-,
©S)-

Metabolite
Acetyl-CoA
Glutaric acid
L-Phenylalanine

DL-Leucine

L-Histidine

a,a-Trehalose

Adenosine 5'-
monophosphate

Uridine monophos-
phate (UMP)
2-Aminoadipic acid

D-Glucose 6-phos-
phate
2'-Deoxycytidine 5'-
monophosphate
(dCMP)

Nicotinic acid

Uridine 5'-diphos-
phate (UDP)

D-(-)-Glutamine

Dioxybenzone

Glycerol 3-phos-
phate

vIP
score

1.89

1.68

1.67

1.65

1.63

1.60

1.60

1.60

1.59

1.58

1.57

1.57

1.56

1.55

1.53

1.53

79
80
81
82
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12-Oxo phy-
todienoic acid

Daidzein
Glycylproline

DL-Carnitine

L-Homoserine

3-(1-hydroxy-
ethyl)-
2,3,6,7,8,8a-hex-
ahydro-
pyrrolo[1,2-
a]pyrazine-1,4-
dione
trans-2-Ami-
nomethyl-1-cy-
clohexanol

L(-)-Carnitine
L-Isoleucine

Benzylpipera-
zine

Acadesine

Betaine

1-Methylgua-
nine
N6,N6,N6-Tri-
methyl-L-lysine

Pyridoxal
6-Methylquino-

line
[3-({3-[(Cyclo-

propylme-
thyl)amino]-3-

1.54

1.54

1.54

1.54

1.51

1.49

1.49

1.48

1.47

1.46

1.45

1.44

1.44

1.44

1.44

1.43

1.41

Cotinine
12-Oxo phy-
todienoic acid
Adenosine 5'-
monophosphate
D-Glucose 6-
phosphate

Nicotinic acid

Pipecolic acid

L-Pyroglutamic
acid

Ecgonine

L-Norleucine

DL-Lysine

Genistin

L-Histidine

L-Glutamyl-L-
glutamic acid

L-Homoserine

Glycylproline

Stearamide

Daidzin

1.51

1.49

1.49

1.48

1.48

1.47

1.46

1.45

1.43

1.43

1.42

1.42

1.41

1.41

1.40

1.39

1.39

4-Pyridoxic acid

Acadesine
Prolylleucine
DL-Leucine

Phenylacetalde-
hyde

3-Hydroxy-
butyric acid

5-Aminovaleric
acid

4-Acetamidobu-
tanoic acid
3-Phenyllactic
acid
2,3-Dihydro-1-
benzofuran-2-
carboxylic acid
7-Hydroxy-2-(4-
hydroxyphenyl)-
4-oxo0-3,4-dihy-
dro-2H-
chromen-5-yl-D-
glucopyranoside

Pantothenic acid

Myristyl sulfate

Hispidulin

Adenine

D-(-)-Glutamine

2-Anisic acid

1.52

1.52

1.51

1.50

1.50

1.46

1.46

1.45

1.44

1.43

1.43

1.43

1.42

1.42

1.40

1.40

1.39

Adenosine 3'5'-cy-
clic monophos-
phate
3-Hydroxy-3-
methylglutaric acid
5-Aminovaleric
acid

Daidzein

N-Acetyl-D-glu-
cosamine 1-phos-
phate

D-Alanyl-D-alanine

a-D-Mannose 1-
phosphate

Indole-3-lactic acid

Adenosine diphos-
phate ribose

Paracetamol

N-Acetyl-L-methio
nine

2'-Deoxyguanosine
5'-monophosphate
(dGMP)

D-(-)-Mannitol

2'-Deoxyadenosine
5'-monophosphate
(dAMP)
S-Lactoylglutathi-
one

Uridine 5'-diphos-
phoglucuronic acid

Acadesine

1.53

1.52

1.51

1.48

1.47

1.47

1.44

1.43

1.43

1.41

1.40

1.40

1.38

1.37

1.36

1.35

1.34
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oxetanyljme-
thyl)-1,2-oxa-
zol-5-yl]metha-
nol

Anabasine

Daidzin

Bethanechol

DL-Stachydrine

Genistin

Pipecolic acid

Prolylleucine

L-Pyroglutamic
acid

Tyramine
Norharman

Acetophenone

4-Hydroxyben-
zaldehyde

Levetiracetam

Guvacoline

2-Hy-
droxycinnamic
acid

L-Tyrosine

L-Norleucine

6-Aminocaproic
acid

Edaravone

1.41

1.40

1.40

1.38

1.38

1.37

1.36

1.36

1.35

1.35

1.35

1.35

1.34

1.34

1.33

1.33

1.32

1.31

1.30

L-2-Aminoadipic
acid

2-Amino-4-cresol

Guvacoline

Pyridoxal

D-(+)-Pipecolinic
acid

N3,N4-Dimethyl-
L-arginine

N-Acetyl-L-car-
nosine

Anabasine

Daidzein

Didecyldime-
thylammonium

Caprolactam

Betaine

[3-({3-[(Cyclo-
propylme-
thyl)amino]-3-ox-
etanyl}methyl)-
1,2-oxazol-5-
yllmethanol
Tetranor-12(S)-
HETE

Acadesine

Benzylpiperazine

Acetophenone

3-(2-Hydroxy-
ethyl)indole

Tyramine

1.38

1.38

1.38

1.36

1.34

1.33

1.32

1.31

1.31

1.30

1.30

1.29

1.29

1.28

1.28

1.27

1.27

1.27

1.26

4-Methylben-
zotriazole
2-(Acetyla-
mino)hexanoic
acid

Paracetamol

6-Hy-
droxycaproic
acid

Picolinic acid

2'-Deoxyadeno-
sine 5'-mono-
phosphate
(dAMP)

Guanine
cis-Aconitic acid
Glycitein

Mesalamine

2-Hydroxyva-
leric acid

Nicotinic acid

Guanosine

D-Alanyl-D-ala-
nine

trans-10-Hepta-
decenoic acid

1.37

1.36

1.36

1.33

1.31

1.30

1.30

1.30

1.30

1.30

1.27

1.25

1.25

1.23

1.22

Phenylacetalde-
hyde

Myristyl sulfate

3-Phenyllactic acid

2-(Acetyla-
mino)hexanoic acid

Genistein

Riboflavin

4-Methylhippuric
acid

2-Hy-
droxycinnamic acid

O-Acetylserine

Phosphoenolpyru-
vic acid

Dodecyl sulfate

D-Hydroxyglutaric
acid

D-(+)-Glucose

Imidazolelactic acid

Guanine

Hispidulin
Sucrose
Corchorifatty acid F

Pyridoxine

1.33

1.33

1.33

1.32

1.32

1.31

1.31

1.30

1.29

1.28

1.28

1.27

1.27

1.27

1.27

1.26

1.26

1.25

1.24
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D-(+)-Maltose

3-(2-Hydroxy-
ethyl)indole
Naphtha-
leneacetamide

Imidazolelactic
acid

Flavin mononu-
cleotide (FMN)

Guanine

1.30

1.25

1.23

1.22

1.21

1.21

Serotonin

6-Methylquino-
line
3-Hydroxy-2-
methylpyridine
trans-2-Ami-
nomethyl-1-cy-
clohexanol
7-Methylguano-
sine

Bethanechol

2-Amino-4-
methylpyrimi-
dine

D-(+)-Maltose
Nicotinamide

D-Raffinose

Nicotinamide ad-

enine dinucleo-
tide (NAD+)

1.25

1.25

1.25

1.23

1.23

1.22

1.22

1.21

1.21

1.21

1.20

Capryloylglycine

4-Indolecarbalde-

hyde

Cyclic ADP-ribose

2-Anisic acid

D-(+)-Galactose

DL-4-Hydroxy-
phenyllactic acid

1.24

1.23

1.22

1.22

1.21

1.20

83



