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Relative amounts of glycolytic metabolites



Ser UDP−Glc

Gly Lac P−Ser PEP

Fru G3P G6P−F6P Glc

3PG Ala DHAP F16BP
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Ser *** UDP−Glc ***

Gly *** Lac *** P−Ser *** PEP ***

Fru G3P G6P−F6P *** Glc ***

3PG *** Ala *** DHAP *** F16BP ***
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Fractional Contribution to glycolytic metabolites



Mal *** Palmitate *** Succ ***

Fum *** Gln *** Glu *** Lac ***

a−KG *** Asn *** Asp *** Cit ***
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Relative amounts of TCA metabolites



Mal Palmitate Succ

Fum Gln Glu Lac

a−KG Asn Asp Cit
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Mal *** Palmitate ** Succ ***

Fum *** Gln *** Glu *** Lac ***

a−KG *** Asn ** Asp *** Cit ***
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Fractional Contribution to TCA metabolites



Rib * S7P *** UMP ***

IMP *** Lac *** PRPP * R5P ***

G3P *** G6P−F6P *** Glc *** GlcA ***

0.0

0.5

1.0

1.5

0

1

2

3

0.0

0.5

1.0

1.5

0.0

0.5

1.0

1.5

0

1

2

0

1

2

3

4

5

0

1

2

3

4

5

0

1

2

3

4

0

1

2

3

4

0

1

2

3

4

5

0.0

0.5

1.0

R
el

at
iv

e 
A

m
ou

nt
s

Conditions
1088Dtum
482Dtum
483Dtum1

Relative amounts of PPP metabolites



Rib S7P UMP

IMP Lac PRPP R5P

G3P G6P−F6P Glc GlcA
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Isotopologue distribution of PPP metabolites



Rib S7P *** UMP **

IMP *** Lac *** PRPP *** R5P ***

G3P G6P−F6P *** Glc *** GlcA ***

0

20

40

60

0

20

40

60

0

20

40

60

%
 F

ra
ct

io
na

l C
on

tr
ib

ut
io

n

Conditions
1088Dtum
482Dtum
483Dtum1

Fractional Contribution to PPP metabolites



NADH *** NADP+ NADPH P−Creatine ***

GSH *** GSH/GSSG *** GSSG *** NAD+ ***

ATP *** Creatine *** Creatine/P−Creatine *** Creatinine ***

ADP *** ADP/ATP *** AMP *** AMP/ATP ***
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Relative amounts of Currency metabolites



NADH NADP+ NADPH P−Creatine

Creatinine GSH GSSG NAD+

ADP AMP ATP Creatine
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Isotopologue distribution of Currency metabolites



NADH NADP+ NADPH P−Creatine 

Creatinine GSH GSSG NAD+ 

ADP *** AMP *** ATP ** Creatine *
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Fractional Contribution to Currency metabolites



SAM ***

GSH *** GSSG *** Homocysteine ***

5M−adenosine *** Cys ** Cystathionine ***
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Relative amounts of Cysteine metabolites



SAM

GSH GSSG Homocysteine

5M−adenosine Cys Cystathionine
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Isotopologue distribution of Cysteine metabolites



SAM ***

GSH GSSG Homocysteine 

5M−adenosine *** Cys *** Cystathionine 
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Fractional Contribution to Cysteine metabolites



Ser *** Thr *** Trp *** Tyr *** Val ***

Leu/Ile *** Lys *** Met *** Phe *** Pro ***

Cys ** Gln *** Glu *** Gly *** His ***

2−HG *** Ala *** Arg *** Asn *** Asp ***
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Relative amounts of Amino Acids



Ser Thr Trp Tyr Val

Leu/Ile Lys Met Phe Pro

Cys Gln Glu Gly His

2−HG Ala Arg Asn Asp

M0
***

M1
***

M2
***

M3 M0 M0 M0 M0

M0 M0 M0 M1 M2 M3
*

M4 M5
*

M0 M0
***

M1
***

M2
***

M3 M4
**

M5

M0
***

M1 M2
***

M3 M0
***

M1
***

M2
***

M3
***

M4
***

M5
***

M0
***

M1
***

M2
***

M3
***

M4
***

M5
***

M0
***

M1 M2
***

M0

M0
***

M1
*

M2
***

M3
**

M4 M5
***

M0
***

M1
***

M2
***

M3
***

M0
**

M1 M2
**

M3
***

M4 M5
***

M6 M0
*

M1 M2
**

M3
*

M4
**

M0
***

M1
***

M2
***

M3
***

M4
**

0

25

50

75

100

0

25

50

75

100

0

25

50

75

100

0

25

50

75

100

0

25

50

75

100

0

25

50

75

100

0

25

50

75

100

0

25

50

75

100

0

25

50

75

100

0

25

50

75

100

0

25

50

75

100

0

25

50

75

100

0

25

50

75

100

0

25

50

75

100

0

25

50

75

100

0

25

50

75

100

0

25

50

75

100

0

25

50

75

100

0

25

50

75

100

0

25

50

75

100

Isotopologue

%
 L

ab
el

ed Conditions
1088Dtum
482Dtum
483Dtum1

Isotopologue distribution of Amino Acids



Ser *** Thr Trp Tyr Val 

Leu/Ile Lys Met Phe Pro ***

Cys *** Gln *** Glu *** Gly *** His 

2−HG *** Ala *** Arg ** Asn ** Asp ***

0

5

10

15

0

5

10

15

0

5

10

15

0

5

10

15

%
 F

ra
ct

io
na

l C
on

tr
ib

ut
io

n

Conditions
1088Dtum
482Dtum
483Dtum1

Fractional Contribution to Amino Acids



P−EtA *** Palmitate ***

Choline *** Glycerol−3−P *** Glycerol ** P−Choline ***

Ac−carnitine *** Ac−choline *** CDP−choline *** CDP−EtA ***
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Relative amounts of Fatty Acids intermediates



P−EtA Palmitate

Choline Glycerol Glycerol−3−P P−Choline

Ac−carnitine Ac−choline CDP−choline CDP−EtA
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Isotopologue distribution of Fatty Acids intermediates



P−EtA Palmitate **

Choline *** Glycerol−3−P *** Glycerol P−Choline 

Ac−carnitine *** Ac−choline CDP−choline ** CDP−EtA ***
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Fractional Contribution to Fatty Acids intermediates



GlucA *** UDP−GlcNAc ***

GlcN *** GlcNAc−6P *** GlcNAc ***

G6P−F6P *** Glc *** GlcN−6P ***
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Relative amounts of Hexosamine metabolites



GlucA UDP−GlcNAc

GlcN−6P GlcNAc GlcNAc−6P

G6P−F6P Glc GlcN
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Isotopologue distribution of Hexosamine metabolites
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Fractional Contribution to Hexosamine metabolites
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Relative amounts of Adenosine derivatives
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Isotopologue distribution of Adenosine derivatives
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Fractional Contribution to Adenosine derivatives



dCDP dCMP 

CTP *** Cytosine *** dC ***

C *** CDP *** CMP ***

0

1

2

3

4

0.00

0.25

0.50

0.75

1.00

0

1

2

3

0.00

0.25

0.50

0.75

1.00

0

1

2

3

4

0.00

0.25

0.50

0.75

1.00

0.0

0.5

1.0

1.5

0

2

4

6

R
el

at
iv

e 
A

m
ou

nt
s

Conditions
1088Dtum
482Dtum
483Dtum1

Relative amounts of Cytidine derivatives
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Isotopologue distribution of Cytidine derivatives
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Fractional Contribution to Cytidine derivatives
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Relative amounts of Guanine derivatives
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Isotopologue distribution of Guanine derivatives
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Fractional Contribution to Guanine derivatives
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Relative amounts of Thymine derivatives
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Isotopologue distribution of Thymine derivatives
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Fractional Contribution to Thymine derivatives



UMP *** Uracil *** UTP ***

dU *** U *** UDP ***

0.0

0.5

1.0

1.5

2.0

0.0

0.5

1.0

1.5

0.0

0.5

1.0

1.5

2.0

0

1

2

3

4

0.0

0.5

1.0

0

1

2

R
el

at
iv

e 
A

m
ou

nt
s

Conditions
1088Dtum
482Dtum
483Dtum1

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 of Fructose Metabolism
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Isotopologue distribution of Fructose Metabolism
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Fractional Contribution to Fructose Metabolism
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Relative amounts of CoA metabolism
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Isotopologue distribution of CoA metabolism
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Fractional Contribution to CoA metabolism


