1.51

1.01

0.51

0.01

Relative Amounts

0.3+

Relative amounts of glycolytic metabolites

13BPG

alie

Fru ***

0.01

Pyr *k*k

1.001

0.751

0.50 1

0.251

0.00 1

0.91

0.6 1

0.31

0.01

3PG ** Ala DHAP
L5 2.0-
1.5-
1.0
1.0-
0.5-
0.5-
0.0 - : : ; 0.0-
GIC *%k%
4- 3-
3-
2-
2-
1-
N [
O- T T T T o-
P-Ser
1.001
1.5-
0.75-
1.0
0.50-
0.5- - 0.25-
0.0 i 0.00-
UDP- GIC

P

Conditions

B 1847wT1
B 1847w2
[ 1940K01
[ 1940K02



% Labeled

Isotopologue distribution of glycolytic metabolites

13BPG 3PG Ala DHAP
1001 100+ 100 125
1001
751 754 751
751
50 50 - 504
50
25' 25' 25' 25_
O- T T T 0- T T T T O- T T T T O- T T T T
M1 M2 M3 MO M1 M2 M3 MO M1 M2 M3 MO M1 M2 M3
*%k%k *%k%k *%k%k *%k%k *%k%k *kk
Fru G6P-F6P Glc Gly
1001 100+ 100
751 754 751
50 50 50
25 4 25 - 25 4
0- — 0- —_ == _— _._L 0 Conditions
MO M1 M2 M3 M4 M5 M6 MO ML M2 M3 M4 M5 M6 MO ML M2 M3 M4 M5 M6 MO M1 M2 1847WT1
*%k%k *%k% *kk *kk *%k%k * *%k% *%k%
1847WT2
Lac P-OH-Pyr P-Ser PEP 1940KO1
100 100 - 100 - 1940KO?2
754 751 751
50 - 50 50
25 - 25 4 25 4
T T T 0- T T — T T O- T — T T T O- T T — T T
M1 M2 M3 MO M1 M2 M3 MO M1 M2 M3 MO M1 M2 M3
*% * *% *% **k%k * *%%k
Pyr Ser UDP-Glc
100+ 100
75+ &
50 - 50
25 4 25
: : : 0- : : : - T T T T T T
M1 M2 M3 M1 M2 M3 MOMMMMAIV I MMM 1213 M 15
*

Isotopologue



80+

60

40+

201

80+

60

o
o
1

% Fractional Contribution

N
o
1

o
1

801

60 -

40+

20+

Fractional Contribution to glycolytic metabolites

N
o
1

o
1

o
o
1

(o))
o
'

SN
o
1

13BPG 3PG *** Ala *** DHAP
Fru G6P-F6P *** Glc *** Gly
. | -
Lac * P—OH-Pyr *** P-Ser PEP ***
[ ] = [ m—
Pyr Ser UDP-Glc

Conditions

B 1847wT1
B 1847w2
[ 1940K01
[ 1940K02



Relative Amounts

Relative amounts of TCA metabolites

a—KG *** Aconitate *** Asn
54 20- 1.00-
4 -
1.5 0.75-
3-
1.0 0.50-
2-
1- - 0.5- . - 0.25-
O- - T T O.O- T T T T T T T O.OO-
Cit* Fum ** Gln ** Glu
1.5- ‘ 1.2- ‘
Lac ; Mal *** Palmitate Pyr ***
2.0-
21 1.54
1.0
1-
- 0.5-
O- T T T T O.O- T T T T

Succ **

2.0

1.51

1.01

0.51

0.01

Conditions

B 1847wT1
B 1847w2
[ 1940K01
[ 1940K02



% Labeled

Isotopologue distribution of TCA metabolites

a—-KG Aconitate Asn Asp
100+ 100+ 100+ 100+
75- 75+ 751 751
50 50- 50 50
25- 25- 25- 25-
O- T T T T T T 0- T _I -—I T I— T T O- T T I__— O- T T I_
MO M1 M2 M3 M4 M5 MO M1 M2 M3 M4 M5 M6 MO M1 M2 M2 M3 M4
* *% *k% *kk *kk *k%k *
Cit Fum GIn Glu
100+ 100+ 100+ 100+
75- 75- 751 75-
50- 50- 50 50
251 25+ 251 25-
e = —= 0- . : : o = 0- —_— = ==
MO M1 M2 M3 M4 M5 M6 M2 M3 M4 MO M1 M2 M3 M2 M3 M4 M5
*kk *k% *kk *k%
Lac Mal Palmitate Pyr
100+ 100- 100 100+
754 75+ 75 754
50 50- 50 50
251 25+ 25 251
O- T T T _I 0- T T T T O T ITITITITITI T T T LI | O- T T
MO M1 M2 M3 ML M2 M3 M4 MOAMM 31413161 M8/ MM 12 1B M1 6 M2 M3
* ** * *k*%k *k*k *k*k
Succ
100+
751
50
251
O- T T T T T
MO M1 M2 M3 M4

Isotopologue

Conditions

1847WT1
1847WT2
1940KO0O1
1940KO2



% Fractional Contribution

2.51

2.01

1.54

1.0

0.5+

0.0+

2.5+

2.0+

=
o
1

©
o

o
o

N
o

N
o

1.5+

1.

0.0+

1.0

0.5+

2.51

2.0+

1.5+

1.0

0.5+

0.0+

Fractional Contribution to TCA metabolites

a—-KG Aconitate ** Asn *** Asp ***
Cit Fum Gln Glu ***
Lac * Mal *** Palmitate Pyr

Succ

I ) i

Conditions

B 1847wT1
B 1847w2
[ 1940K01
[ 1940K02



Relative Amounts

0.9+

0.6 1

0.3+

0.01

Relative amounts of PPP metabolites

G6P-F6P ** Elg == GlcA ***
41 ]
3- 31
21 27
) - - 1- - -
0+ 0-
IMP *** Lac R5P
1.51
0.9
1.0
0.61
] 0.5
0.3
; 0.0 0.0
Rib **
1.2
1 0.94 1.0
l 0.6
0.5
l 0.31

Conditions

B 1847wT1
B 1847w2
[ 1940K01
[ 1940K02



% Labeled

Isotopologue distribution of PPP metabolites

G6P-F6P

100 -

754

50 1

25+

M5 M6

*k%k *

ML M2 M3 M4

*k% *k%k

IMP

100 -

75+

501

254

B deean o — e

MO M1 M2 M3 M4 M5 M6 M7 M8 M9 M10

Rib

100 -

754

501

251

Glc GIcA
100 A
75
751
504 50+
251 25 4
0 0- —
MO M1 M2 M3 M4 M5 M6 M2 M3 M4 M5 M6
*%% *%k% * *
Lac R5P
100 100+
751 75 A
504 50+
25 25+
O- [ m— —— ] 0- — JR—
MO M1 M2 M3 MO M1 M2 M3 M4 M5
* *% *
S7P UMP
1004 100+
751 754
50 50
251 25+
0- - — — 0- —
MO M1 M2 M3 M4 M5 M6 M7 MO M1 M2 M3 M4 M5 M6 M7 M8 M9

Isotopologue

Conditions
1847WT1
1847WT2
1940K0O1
1940K0O2



201

154

10+

= N
6] o
1 1

% Fractional Contribution
5

201

15+

10+

Fractional Contribution to PPP metabolites

63
1

o
1

GoeP-F6P *** Glc *** GlcA
IMP Lac * R5P
_ [ [ ————
Rib S7P UMP

Conditions

B 1847wT1
B 1847w2
[ 1940K01
[ 1940K02



2.0+
1.51
1.0
0.5+

0.0

0.01

0.9

o
w

o
o

Relative Amounts
o

=
o

0.51

1.01

0.51

0.01

Relative amounts of Currency metabolites

ADP *

NADH ***

ilﬁ

2.0 1

1.51

1.0

0.51

0.0

1.51

1.51

ADP/ATP *** AMP AMP/ATP
1.51 1.5
1.04 1.0-
: : 0.0 : : : : 0.0- : : : :
Creatine * Creatine/P—Creatine * Creatinine *
15 1.00
0.75-
1.0
0.50
0.5-
0.25-
0.0 : : : : 0.00+ : : : :
GSH/GSSG GSSG NAD+ *
1.5
1.0
1.0
0.5-
0.5-
: : 0.01 : : : : 0.0- : : : :
NADP+ P—-Creatine

=Bl

0.9+

0.6 1

0.31

0.01

Conditions

B 1847wT1
B 1847wT2
[ 1940K01
[ 1940K02



% Labeled

Isotopologue distribution of Currency metabolites

ADP

100 1

75+

50 1

254

MO M1 M2 M3 M4 M5 M6 M7 M8 MOM10
*

*% * *

Creatinine

100 1

75+

50 1

251

100 1

754

501

254

MO

*%

AMP ATP Creatine
100+ 1001 100 A
751 751 75
50 - 50 1 50 -
25+ 25 25
0- —— ] - - - O- - el - - - -—— O- —
MO M1 M2 M3 M4 M5 M6 M7 M8 MOM 10 MO M1 M2 M3 M4 M5 M6 M7 M8 MOM 10 MO M1 M2 M3 M4
*%k% *%k%k k%% *%k% *
GSH GSSG
100+ 100 100 1
757 75 751
50+ 50 50 -
25+ 25 25 4
0- “ — e — e — o c— O - . . —— —— —— | —— — — o-
MO M1 M2 M3 M4 M5 M6 M7 M8 MOM 10 MM 1 21 B 1 51 51 7 S04 LAV BUA/ BBV 0 MO
NADP+ P—-Creatine
100 1001
75+ 751
50 50
25+ 25
0- 0 _ —— =
MO MO M1 M2 M3 M4

*%

Isotopologue

*%

*kk

Conditions

1847WT1
1847WT2
1940K0O1
1940K0O2



% Fractional Contribution

Fractional Contribution to Currency metabolites

ADP * AMP *** ATP Creatine
0.75-
0.50-
| | I' =
0.004 ﬁ 1 ﬁ ﬁ ﬁ ﬁ e || e e
Creatinine GSSG NAD+

.:

~

ol
1

0.50 1

0.25+

o
o
S

0.751

0.50 1

0.25+

0.00 1

]

il

——

NADH

NADP+

P—-Creatine **

i*_i

Conditions

B 1847wT1
B 1847wT2
[ 1940K01
[ 1940K02



Relative Amounts

=
o

=
o

o
o

o
o

1.0

0.51

0.0+

Relative amounts of Cysteine metabolites

5M-adenosine **

Cystathionine *

1.51

1.01

0.5+

0.01

0.91

0.6 1

0.3

0.01

Cys

GSSG

Homocysteine ***

1.0

0.51

0.01

SAM *k*k

Conditions

B 1847wT1
B 1847wT2
[ 1940K01
[ 1940K02



% Labeled

Isotopologue distribution of Cysteine metabolites

5M-adenosine

100 -

754

50 1

25+

MO M1 M2 M3 M4 M5 M6 M7 M8 M9 M10M11

GSH

100 -

75+

501

254

MO M1 M2 M3 M4 M5 M6 M7 M8 M9 M10

SAM

100 1

754

501

254

MOM1 M2 M3 M4 M5M6 M7 M8 MOM 1M1 M1M1311M15

Cys Cystathionine
100- 100+
751 754
50 50+
25+ 25-

0 0- —_
MO M1 M2 M3 M2 M3 M4 M5 M6 M7

GSSG Homocysteine
100 100+
75 754
50 50+
25 25-
O -_- e . e e —_— —_— —_— 0-

MQVIIM2M3VI4VIBVIEV M VI 10 1N 14 11 1M 14 1 1N 1 191 20 MO M1 M2 M3 M4

Isotopologue

Conditions
1847WT1
1847WT2
1940K0O1
1940K0O2



% Fractional Contribution

0.751
0.50+
0.251

0.00 1

i

0.751

o
\l
ol

0.50

0.25

o
o
S

0.50 1

0.25+

0.00 1

Fractional Contribution to Cysteine metabolites

5M-adenosine

Cys

Cystathionine

GSSG

Homocysteine

——

Conditions

B 1847wT1
B 1847wT2
[ 1940K01
[ 1940K02



Relative Amounts

Relative amounts of Amino Acids

2-HG ***

2.5

2.01

1.54

1.0

0.5+

0.0

1.54

Cys

Leul/lle
1.00+
0.75-
0.50-
0.25-
0.00 1 - : : :
Ser

34

5

|

[

Ala
1.5-
1.0-
- I
0.0 == . .
Gln **
3-
2-
0- T T T
Lys ** Met
1.001 1.00-
0.75+ 0.75-
0.501 0.50
0.251 0.25
0.00 { "8 : : = 0.00-
Thr
1.00-
1.0 0.751
0.50
0.5
0.25
0.0 == : 0.00+

1.00 -

0.75+

0.50 1

0.25+

0.00 1

His

1.5+

Pro ***

1.00 1

0.75+

0.50+

0.251

0.00 1

Conditions

B 1847wT1
B 1847w2
[ 1940K01
[ 1940K02



Isotopologue distribution of Amino Acids

2-HG

100 1

75+

501

251

MO M1 M2 M3 M4 M5

Cys

100 1

754

501

254

Leu/lle

Ser
100 -
754
50 -
25 1
01723 : — .
MO M1 M2 M3

100 -

754

50

25+

O-

100+

754

50+

25+

Arg

M3
*kk

*k*k *k%k

MO M1 M2 M3 M4 M5 M6

1001

754

50

25+

100~

754

50+

251

Glu

Ml M2 M3 M4 M5

MO M1 M2 M3 M4 M5

*k%k *k%k *k%k *k%k *k%k *k%k

Lys

100 -

754

501

25+

100+

754

50+

25+

Met

MO M1 M2 M3 M4 M5

** **k

Thr

Trp

100 -

754

501

251

100+

754

50+

25+

Isotopologue

Asn Asp
100+ 100+
75- 75-
50- 50-
25- 25-
O- T T I__I— I— O- T T — —
MO M1 M2 M3 M4 MO M1 M2 M3 M4
*kk *k% * *kk *k% *k% *kk
Gly His
100+ 100+
75- 75-
50- 50-
25- 25-
01 01
Pro
100+ 100-
75- 75-
50- 50-
25- 25-
O- O- T I_—I T T T
MO M1 M2 M3 M4 M5
*k%k *k*k
Val
100+ 100+
75- 75-
50- 50-
25- 25-
0+ 0+

Conditions

1847WT1
1847WT2
1940K0O1
1940K0O2




% Fractional Contribution

2.0+

1.5+

1.0

0.54

0.0+

2.0

1.5+

1.0

©
o

o
o
1

N
o
1

=
(&)
1

=
o
1

0.5+

0.0+

2.0+

1.54

1.0

0.5+

0.0+

Fractional Contribution to Amino Acids

2-HG Ala *** Arg Asn *** Asp ***
Cys Glu ***
Leu/lle Lys Met ** Phe Pro *
R
Ser Thr Trp Tyr Val

Conditions

B 1847wT1
B 1847w2
[ 1940K01
[ 1940K02



1.0

0.51

0.01

2.0

P =
o ol

Relative Amounts
o
133

1.2 1

0.91

0.6 1

0.3+

0.0+

Relative amounts of Fatty Acids intermediates

Ac-carnitine **

Choline *

0.01

P-EtA

1.51

1.0

0.51

0.01

1.51

1.0

0.51

0.01

2.01

1.51

1.01

0.5+

0.0+

Ac—choline * CDP-choline * CDP-EtA *
1.00+
0.9-
0.75-
0.6-
0.50-
031 0.25-
0.0- 0.00-
Glycerol-3-P Glycerol *** L P-Choline *
0.9-
1.0-
0.6-
0.54
0.3-
0.0' - - 00-
Palmitate

Conditions

B 1847wT1
B 1847wT2
[ 1940K01
[ 1940K02



% Labeled

Isotopologue distribution of Fatty Acids intermediates

Ac—carnitine Ac—choline CDP-choline CDP-EtA
100 1 100 100 100 4
751 754 75 751
50 1 50 - 50 50 1
25 25 - 25 25
0- m_ 0 - - 0 - - — — — — —| 0 —_ = = = —
MO M1 M2 M3 M4 M5 M6 M7 M8 M9 MO M1 M2 M3 M4 M5 M6 M7 MOV IMM3VIAMSVIeV M8V 1 NI I 18 14 MOM1M2M3M4M5M6M7M8MAVI1M11
Choline Glycerol Glycerol-3-P P-Choline
100 100+ 100 100 -
751 757 751 751 Conditions
1847WT1
50 50 - 50 - 50 1847WT2
1940K01
25 25 - 25 - 25 1940K02
0- - _— —| o0- 0- == 0- —_— _—
MO M1 M2 M3 M4 M5 MO M1 M2 M3 MO M1 M2 M3 MO M1 M2 M3 M4 M5
P-EtA Palmitate
100 100
751 75
50 50
25 25
0- 0 B
MO M1 M2 MOAMM 41516/ MS/91 M0MI2NBMIEL 6

Isotopologue



% Fractional Contribution

2.0+

1.51

1.0

0.5+

0.0+

2.0+

1.54

=
o
1

©
o

o
o

2.01

1.5+

1.0

0.5+

0.0

Fractional Contribution to Fatty Acids intermediates

Ac—carnitine *** Ac—choline CDP-choline CDP-EtA
- - e — —=_ | I N ]
Choline Glycerol-3—-P *** Glycerol ** P-Choline
P-EtA Palmitate

Conditions

B 1847wT1
B 1847wT2
[ 1940K01
[ 1940K02



Relative Amounts

0.9+

0.6

0.3+

0.0

[ =Y
o

(@)

1.00 -

0.75+

0.50+

0.25+

0.00+

Relative amounts of Hexosamine metabolites

1.51

1.0

0.5+

0.0+

G6P-F6P ** Gl *** GIcN-6P
4 1.2+
3-
0.8-
2-
0.4+
) - -
01 0.0
GIcN *** GIcNAc-6P GIcNAC ***
3-
' 1.0
2-
1 0.5-
l- .
| I 004 0 -
GlucA ** UDP-GIcNAc

Conditions

B 1847wT1
B 1847w2
[ 1940K01
[ 1940K02



% Labeled

Isotopologue distribution of Hexosamine metabolites

G6P-F6P Glc GlcN
100+ 100-
754
751 754
50 - 50+ 50 -
25+ 257 25+
0- — 1 o I ——— 0- 0- e 1]
MO M1 M2 M3 M4 M5 M6 MO M1 M2 M3 M4 M5 M6 MO M1 M2 M3 M4 M5 M6
*%k%k *%k% *kk * *%k% *kk * * * *
GIcN-6P GIcNACc GIcNAc-6P
100- 100+ 100-
751 751 75+ Conditions
1847WT1
50 - 50 4 50 1847WT2
1940K01
o | o | o | 1940K02
01 — 04 —_ 04 = T — - - — -
MO M1 M2 M3 M4 M5 M6 MO M1 M2 M3 M4 M5 M6 M7 M8 MO M1 M2 M3 M4 M5 M6 M7 M8
GlucA UDP-GIcNACc
100- 100
757 75
50 50
25 4 25
0- 0 W o ___ _
MO ML M2 M3 M4 M5 Me MOMIM2M3MAMSMEM 7MSM VI 1191 1191 121 1181 141 151161 1V1 1.8

Isotopologue



201

154

10+

= N
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1 1

% Fractional Contribution
5

o

201

15+

10+

Fractional Contribution to Hexosamine metabolites

63
1

G6P—-FG6P *** Glc *** GIcN-6P
GIcN * GIcNAc-6P GIcNAc
B W e [ —— R S ==
GlucA UDP-GIcNACc

Conditions

B 1847wT1
B 1847w2
[ 1940K01
[ 1940K02



o
©

Relative Amounts
o o
w ()]

o
o

Ml

IMP ***

1.51

1.01

0.51

0.0+

1.51

1.0

0.5+

0.01

Relative amounts of Adenosine derivatives

Adenine ***

Inosine ***

2.0+

1.54

1.0

0.5+

0.0

2.01

1.54

1.0

0.5+

0.0+

1.00+

0.75+

0.50 1

0.25+

0.00+

ADP *
1.5-
1.0
" )
0.0-
dAMP Hypoxanthine *
1.0
. i 0.5- II
0.0-
Uric Acid *** Xanthine ***
3-

Conditions

B 1847wT1
B 1847w2
[ 1940K01
[ 1940K02



% Labeled

Isotopologue distribution of Adenosine derivatives

A Adenine ADP AMP
100 - 100 100 100 -
751 754 754 751
50 50 - 50 1 50 1
25 25 - 25 - 25
O- - —t— — — — 0- — — O- i e— - O- SN ] - - -
MO M1 M2 M3 M4 M5 M6 M7 M8 MOM10 MO M1 M2 M3 M4 M5 MO M1 M2 M3 M4 M5 M6 M7 M8 MOM10 MO M1 M2 M3 M4 M5 M6 M7 M8 MOM10
* *% * * *%k%k *kk kk%k *%k%k
ATP dA dAMP Hypoxanthine
100 - 100 1001 100 -
751 751 757 757 Conditions
1847WT1
50 50 - 50 - 50 1847WT2
1940K01
25 25 - 25 - 25 1940K02
04 e wEL _ _ — - 04 eam 04 — - - - - 04 =~ | - -
MO M1 M2 M3 M4 M5 M6 M7 M8 MOM10 MO M1 M2 M3 M4 M5 M6 M7 M8 MOM10 MO M1 M2 M3 M4 M5 M6 M7 M8 MOM10 MO M1 M2 M3 M4 M5
IMP Inosine Uric Acid Xanthine
100 100 - 1001 100
751 754 751 751
50 1 50 - 50 - 50
25 25 - 25 - 25
0- 8 e o= _ - — - 0 —— — | 01 —— e e e
MO M1 M2 M3 M4 M5 M6 M7 M8 MOM10 MO M1 M2 M3 M4 M5 M6 M7 M8 MOM10 MO M1 M2 M3 M4 M5 MO M1 M2 M3 M4 M5
*% * * * *% *% *%

Isotopologue



% Fractional Contribution

801

60

40~

201

80+

60

40

20+

80+

60 -

40~

20+

Fractional Contribution to Adenosine derivatives

A Adenine ADP * AMP **
ATP dA dAMP Hypoxanthine ***
IMP Inosine * Uric Acid ** Xanthine

Conditions

B 1847wT1
B 1847w2
[ 1940K01
[ 1940K02



1.54

1.0

0.5+

0.0

1.00

o
\]
ol

Relative Amounts
o o
N (@]
(@3] o

0.00+

Relative amounts of Cytidine derivatives

C *x* CDP * CMP *
1.2
1.5-
0.81
I I : . . .
0.4-
0.5
0.0 0.0
CTP * Cytosine *** dC ***
4-
i .
- 3-
2-
- 2-
| 1- - - l- - -
01 0

dCDP

dCMP

Y

ol

Conditions

B 1847wT1
B 1847wT2
[ 1940K01
[ 1940K02



% Labeled

Isotopologue distribution of Cytidine derivatives

C

100 1

754

501

254

MO M1 M2 M3 M4 M5 M6 M7 M8 M9

CTP

100 1

754

501

251

MO ML M2 M3 M4 M5 M6 M7 M8 M9

dCDP

100 -

751

501

254

MO ML M2 M3 M4 M5 M6 M7 M8 M9

*%* *% *% *%* *%*

CDP CMP
1001 100+
751 754
50 50+
25 25 4
0 - —  —| o0- s - —
MO M1 M2 M3 M4 M5 M6 M7 M8 M9 MO M1 M2 M3 M4 M5 M6 M7 M8 M9
* * * *
Cytosine dC
1001
75+
751
50+
50
95 25+
. _ Al
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Relative Amounts

Relative amounts of Guanine derivatives
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Isotopologue distribution of Guanine derivatives
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Relative Amounts

Relative amounts of Thymine derivatives
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Isotopologue distribution of Thymine derivatives
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Fractional Contribution to Thymine derivatives
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Relative Amounts
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Relative amounts of Uracil derivatives
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Isotopologue distribution of Uracil derivatives
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Fractional Contribution to Uracil derivatives
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Relative Amounts

Relative amounts of Fructose Metabolism
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Isotopologue distribution of Fructose Metabolism
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Relative amounts of CoA metabolism
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Isotopologue distribution of CoA metabolism
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