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Relative amounts of TCA metabolites
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Fractional Contribution to TCA metabolites
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Isotopologue distribution of PPP metabolites
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Isotopologue distribution of Currency metabolites

ADP AMP ATP Creatine
100 - 100~ 100 - 1004
754 751 75 1 754
50 1 50 - 50 1 50+
25 1 25 25 1 25+
01 — - -—| 01 e e 01 —_— -——| 0 -
MO M1 M2 M3 M4 M5 M6 M7 M8 MAOM 10 MO M1 M2 M3 M4 M5 M6 M7 M8 MOM10 MO M1 M2 M3 M4 M5 M6 M7 M8 MAOM 10 MO M1 M2 M3 M4 Conditions
*%% *%k% *%k% *%% *%% *%k%k kkk kkk kkk *%k%k kkk k%% * *%k% *kk kkk kkk kkk kkk kkk kkk kkk kkk * * *%k%
T 1093Ctum
Creatinine GSH GSSG 1093Vtumn1
100+ 1004 100 100 1093Vtum2
1093Vtum3
751 75 75 751 1093Vtum4
1093Vtum5
50 1 50 - 50 50 - 1093opap
1092Ctum
o5 25 o5 o5 1092Ftum
1092Vtum1
1092Vtum?2
01 -- - - 01 adh — 0 —— e e—e ()
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 10940pap
MO M1 M2 M3 M4 MO M1 M2 M3 M4 M5 M6 M7 M8 MOM10 M3/ B4 3181 1 1 1 5A LOVIVA/BUAVBLBY /8L MO
*k *kk *  x % % *  * % % 693Dtum
: 696Dtum
NADH P—-Creatine
100~ 100~
751 75-
50 1 50 -
25 1 25
0 0 -
MO MO M1 M2 M3 M4
*%k% *%k% *%k% *%k%

Isotopologue



% Fractional Contribution

Fractional Contribution to Currency metabolites
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Relative amounts of Fatty Acids intermediates

Ac—carnitine *** Ac—choline *** CDP-choline *** CDP-EtA ***
3-
2.0 1 1
3 -
24 .
0 I . .
Conditions
Choline *** Glycerol-3—P *** Glycerol *** P-Choline *** B 1093ctum
25 100- 2.51 - ] 1093vtum1
41 [ 1003vtum2
2.0 2.0 ] 1093vtum3
. 75 [ ]1093vtum4
1.51 [ ]1093vtums
. 10930opap
1.0 2 [ ]1092ctum
[ ]1092Ftum
0.5 : [ ]1092vtum1
' I:III-_'-I Bl 1092vtum2
0.0 0 i- i ) |:| 10940pap
IIIIIIIIIIIIII D 693Dtum
P—EtA *** Palmitate *** [ ]696Dtum




% Labeled

100

75

50

25

100

75

50

25

100

75

50

25

Isotopologue distribution of Fatty Acids intermediates

Ac—carnitine

I_Il —

MO M1 M2 M3 M4 M5 M6 M7 M8 M9
*%kk *kkk kkk )kk kkk  kk  kkk kkk kkkx

*k%k

*k%x

Choline
MO ML M2 M3 M4 M5
P—-EtA
MO M1 M2

100 -

754

501

254

100 -

75+

501

251

100

75

50

25

Ac—choline CDP-choline CDP-EtA
100 100-
75 75
50 50
25 25 -
0- - — — — O - e — — [ o — 0- Pree—. o — o — - — - o —
MO M1 M2 M3 M4 M5 M6 M7 MM IM2M3M MBIV M VI I I I 1A 1.4 MOM1M2M3M4AM5M6M7M8MAM1IM11
* * * *% *% *%k%k *%k% *%k%k *kkkkk *%k%k *% k% kkk kkk kkk khkk kkk kkk kkk kkk kkk
Glycerol Glycerol-3-P P-Choline
100 . 100+
751 75 -
50 50
25 25 -
] fin_ . _
MO M1 M2 M3 MO M1 M2 M3 MO M1 M2 M3 M4 M5
Palmitate

MM MMM MBI TMB/IP MM N NBMNBL6

kkk  kkk kkkkkkkkk kkk kkkkkk  kkk  kkk

Isotopologue

Conditions
1093Ctum
1093Vtum1l
1093Vtum2
1093Vtum3
1093Vtum4
1093Vtum5
I 10930pap
1092Ctum
1092Ftum
1092Vtum1l
Il 10902vium2
10940pap
693Dtum
696Dtum




% Fractional Contribution

154

10+

154

10+

154

104

Fractional Contribution to Fatty Acids intermediates

Ac—carnitine *** Ac—choline * CDP-choline ** CDP-EtA **
_IIIIIUI _Hﬂm
Choline *** Glycerol-3—-P *** Glycerol *** P-Choline ***
1
P—-EtA *** Palmitate ***

Conditions

B 1093ctum
] 1093vtum1
[]1093vtum2
B 1003vtum3
[ ]1093vtum4
[ ]1093vtums
. 10930opap
[ ]1092ctum
[ ]1092Ftum
[ ]1092vtum1
B 1092vtum2
|:| 10940pap
[ ]693Dtum

[ ]696Dtum



Relative Amounts

1.00

0.75

0.50

0.25

0.00+

40+
30+
204

10+

1.0

|I-'lnlﬂla .

0.5

0.0

Relative amounts of Hexosamine metabolites

G6P—F6P ***

GIC *k%k

GIcN-6P ***

101

2.01

1.5+

1.0

0.5

'I-|'D'—-E'

is

uil 1l

iii'ilmiﬁ-

0 0.0+
GICN *** GICNAC-6P *** GICNAC ***
2.51
l 2.0 201
1.51 151
1.01 10-
I
J _----I:I_:l-I:I- 0.0 04 -----I:I_:l-l:l-r-_l
GIUCA *** UDP-GICNAC ***

Conditions

B 1093ctum
] 1093vtum1
[]1093vtum2
B 1003vtum3
[ ]1093vtum4
[ ]1093vtums
. 1093opap
[ ]1092ctum
[ ]1092Ftum
[ ]1092vtum1
B 1092vtum2
|:| 10940pap
[ ]693Dtum

[ ]696Dtum



% Labeled

100

75

50

25

100

75

50

25

100

75

50

25

G6P-F6P

l

"ﬂhﬁﬂ-.‘lﬂ..& ‘Iﬂlﬂﬂm.-- ‘.ml_ﬂ-
MI M2 M3 M4 M5 Me
*%k% *%k% *%k% *%k%k *%k%k *%k%k *%k%k
GIcN-6P
i I T e e - o ——
MO ML M2 M3 M4 M5 Me
GlucA
MO ML M2 M3 M4 M5 M6
*% *% *%k%k *%k%k

100 -

75

50

25

100

75

50

25

100 1

75

50

25

0

Isotopologue distribution of Hexosamine metabolites

Glc
- IIIII‘ S P | -V . T "ﬂl———
MO ML M2 M3 M4 M5 M6
*%k% *%k% *%k% *%k%k *%k%k *%k%k *%k%k
GIcNACc
. |“‘|‘ *© @  —— - o c— i — —
MO M1 M2 M3 M4 M5 M6 M7 M8
UDP-GIcNACc

hn.in __._.___._"_.______.___“___

MOM 1M 2M3MAMEMEM 7MEVI9A 111 11U 191 181101 161 161 17118

*k%k Kkkk kkk hkk kkkhkk

Isotopologue

*k*k K*kk kkk *k%k *k%k

100

75

50

25

100

75

50

25

GIcN
MO ML M2 M3 M4 M5 M6
*%k% *%k% *%k%k *%k%k *%k%k *%k%k
GIcNAc-6P
MO M1 M2 M3 M4 M5 M6 M7 M8

*kk *k%k *kk *kk *kk *k%k

Conditions
1093Ctum
1093Vtum1l
1093Vtum2
1093Vtum3
1093Vtum4
1093Vtum5
I 10930pap
1092Ctum
1092Ftum
1092Vtum1l
Il 10902vium2
10940pap
693Dtum
696Dtum




80+

60 -

40+

201

% Fractional Contribution

80+

60

40+

20+

Fractional Contribution to Hexosamine metabolites

(0]
o
1

(o))
o
1

N
o
1

N
o
'

o
1

[ I PR s e |

GB6P—F6P *** Glc *** GIcN-6P ***
il (e III|I EﬁD-m I
GIcN *** GICNAC—6P *** GIcNAC ***
GlucA ** UDP-GICcNAC ***

Conditions

B 1093ctum
] 1093vtum1
[]1093vtum2
B 1003vtum3
[ ]1093vtum4
[ ]1093vtums
. 1093opap
[ ]1092ctum
[ ]1092Ftum
[ ]1092vtum1
B 1092vtum2
|:| 10940pap
[ ]693Dtum

[ ]696Dtum



N

Relative Amounts

w
1

Relative amounts of Adenosine derivatives

A+ Adenine ** ADP *** AMP ***
J_ 2.0+
6-
1.54 i
4-
1.0
0.0 D Ol' ' mEN
ATP *** dAMP *** Hypoxanthine e
2.5+
I ] 20- L i
2.0
401
154 ]
301 '
1 - 10+ _
IMP *** lnosine *** Uric Acid *** Xanthine ***

Al

l

2

OJIIIIIDIDiIr

1.5+

Conditions

B 1093ctum
] 1093vtum1
[]1093vtum2
B 1003vtum3
[ ]1093vtum4
[ ]1093vtums
. 1093opap
[ ]1092ctum
[ ]1092Ftum
[ ]1092vtum1
B 1092vtum2
|:| 10940pap
[ ]693Dtum

[ ]696Dtum



% Labeled

Isotopologue distribution of Adenosine derivatives

A

100 1

751

501

25+

—t G et - e —— — — - ——

MO M1 M2 M3 M4 M5 M6 M7 M8 MOM10

*kk *kk kkk *kk  kk kkk kk kkk k%

ATP

100 1

75+

501

251

MO M1 M2 M3 M4 M5 M6 M7 M8 MOM10

*k%k kkk kkhkk kkk kkk kkk kkk kkk kkk kkk

IMP

100 1

751

501

254

MO M1 M2 M3 M4 M5 M6 M7 M8 MOM10

*kk *  kkk kkk kkk *k%x k% *%

Adenine
1001
751
501
25 -
0- - — — - ——
M1 M2 M3 M4 M5
*kk *kk *%k%k *kk *%k%k
dA

100 1

751

501

254

MOM1M2M3M4M5M6M7M8N@M10

* *k  kkk kkk kkk kkk

Inosine

100 1

751

501

25+

MO M1 M2 M3 M4 M5 M6 M7 M8 MOM10

*kk  * *k  kkk kkk kkk kkk kkk kkk kkk

ADP

AMP

100 -

751

501

25+

100 -

75+

50+

25+

I '™ N GRS,

MO M1 M2 M3 M4 M5 M6 M7 M8 MOM10

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

MO M1 M2 M3 M4 M5 M6 M7 M8 MOM10

*kk kkk kkk kkk

*k%k

*kk kkk kkk ok

dAMP

Hypoxanthine

100 1

751

501

254

100 -

754

50-

25+

MO M1 M2 M3 M4 M5 M6 M7 M8 MOM10

*k%k *kk *kk kkk *k%k *kk

M3 M4 M5

*kk *% *kk

M2

Xanthine

100 1

751

501

254

100 -

754

50+

25+

Uric Acid
Ml

*k%k

M3 M4 M5

*k*k

Isotopologue

*%*

Ml

*%

M3 M4 M5

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

Conditions
1093Ctum
1093Vtum1l
1093Vtum2
1093Vtum3
1093Vtum4
1093Vtum5
. 1093opap
1092Ctum
1092Ftum
1092Vtum1l
Il 10902vium2
10940pap
693Dtum
696Dtum




40+

201

% Fractional Contribution

40+

204

Fractional Contribution to Adenosine derivatives

N
o
1

N
o
1

o
1

/By R Adenine *** ADP AMP ***
ATP *** dA *** dAMP *** Hypoxanthine
IMP *** Inosine *** Uric Acid *** Xanthine **

Conditions

B 1093ctum
] 1093vtum1
[]1093vtum2
B 1003vtum3
[ ]1093vtum4
[ ]1093vtums
. 1093opap
[ ]1092ctum
[ ]1092Ftum
[ ]1092vtum1
B 1092vtum2
|:| 10940pap
[ ]693Dtum

[ ]696Dtum



Relative Amounts

0.50 1

0.25+

0.00+

-0.25+

-0.50

Relative amounts of Cytidine derivatives

C *k*k

l.-IIDID'HI

CTP ***

|

il

dCMP ***

12.51
10.01
7.5+
5.0+

2.5+

-—-f--F.DFDl.

0.0

CDP ***

CMP

=[]

7.54

5.01

-llllﬂlmlﬂl

2.5

0.0

1

Cytosine ***

dC *k%

101

-—-f-.?.DFDl.

Conditions

B 1093ctum
] 1093vtum1
[]1093vtum2
B 1003vtum3
[ ]1093vtum4
[ ]1093vtums
. 10930opap
[ ]1092ctum
[ ]1092Ftum
[ ]1092vtum1
B 1092vtum2
|:| 10940pap
[ ]693Dtum

[ ]696Dtum



% Labeled

Isotopologue distribution of Cytidine derivatives

C CDP CMP
100- 100- 100-
751 754 751
50+ 50 50+
25 25 25
0- 0- - .- .- .- 0- - .- - —_— —
MO M1 M2 M3 M4 M5 M6 M7 M8 M9 MO M1 M2 M3 M4 M5 M6 M7 M8 M9 MO M1 M2 M3 M4 M5 M6 M7 M8 M9 Conditions
. 1093Ctum
o CTP Cytosine dC 1093Vtumn1
1007 T 100 1093Vtum?2
1093Vtum3
75 751 751 1093Vtum4
1093Vtum5
50 50 50 I 10930pap
1092Ctum
o5 o5 25 - | [1092Ftum
1092Vtum1
.1092Vtum2
O- T T -I- T _I_ T _I_ T _I_ T O- I- — --I —-I— ——I —-I- O- T T -I T T T T T T T 10940pap
MO M1 M2 M3 M4 M5 M6 M7 M8 M9 MO M1 M2 M3 M4 MO M1 M2 M3 M4 M5 M6 M7 M8 M9 |
*%%k *%%k *%x%k *%x% *%x% *%x%k *%x%k *%x%k *%%k *%%k *%x%k *%x%k *%x% *%x% 6 93 Dtu m
696Dtum
dCMP —
100-
751
50
25
0- Pr—

MO ML M2 M3 M4 M5 Mé M7 M8 M9

*% *% *% *% *%

Isotopologue



% Fractional Contribution

Fractional Contribution to Cytidine derivatives

C *k*

CDP *

CMP

2.5+

2.01

1.54

1.0

0.5+

0.0+

1 | [ {0 ([ |

=i

CIP**

Cytosine

C *k*

n
(6]
1

N
o
1

=
a1
1

=
o
1

©
(&)
1

o
o
1

| —

dCMP ***

2.51

2.0+

1.5+

1.0

0.5+

0.0

I | | N | O | O | [ | O |

Iijl&

Conditions

B 1093ctum
] 1093vtum1
[]1093vtum2
B 1003vtum3
[ ]1093vtum4
[ ]1093vtums
. 10930opap
[ ]1092ctum
[ ]1092Ftum
[ ]1092vtum1
B 1092vtum2
|:| 10940pap
[ ]693Dtum

[ ]696Dtum



Relative Amounts

Relative amounts of Guanine derivatives

dG *k%

G *k%

o-

Y

2.0+

1.51

1.0

0.51

0.0+

GMP ***

w
1

=
1

li

Conditions

B 1093ctum
] 1093vtum1
[]1093vtum2
B 1003vtum3
[ ]1093vtum4
[ ]1093vtums
. 1093opap
[ ]1092ctum
[ ]1092Ftum
[ ]1092vtum1
B 1092vtum2
|:| 10940pap
[ ]693Dtum

[ ]696Dtum



% Labeled

Isotopologue distribution of Guanine derivatives

dG G
100 1001
75 751
50- 501
Conditions
o - 5 1093Ctum
1093Vtum1l
1093Vtum2
1093Vtum3
0 e M) e e o e —— . e e 04 - -t s s s e s/ 1093Vtum4
MO ML M2 M3 M4 M5 M6 M7 M8 M9 MIO MO ML M2 M3 M4 M5 M6 M7 M8 M9 MIO 1093Vtum5
*%k% *%k% *%k% *k%k *%k% * *%k% *%x% *%k% *%k% *%k%k *%k% *%k% *%k% *%k% *%k% . 10930pap
GDP GMP 1092Ctum
1092Ftum

100 - 100 1 _—
1092Vtum1l
Il 10902vium2
10940pap
75 75 4 693Dtum
L 696Dtum
501 50 -
254 25
O- — —— — ——— — ——— O- -— el e . o el @ - e e———— ———— = = o ——— —— = ——
MO MO

MI M2 M3 M4 M5 M6 M7 M8 M9 MIO MI M2 M3 M4 M5 M6 M7 M8 M9 MIO

*kk *k*k *k*k *k*k * *k*k *k%k *k%k *k%k *kk *k*k *k*k *k*k *k*k *k*k *k% *k%k *k%k

Isotopologue



% Fractional Contribution

0.6

0.4+

0.2+

0.0

0.6

0.4+

0.2+

Fractional Contribution to Guanine derivatives

dG *k*k

G *k*k

i

-

GDP ***

GMP **

+‘if+T

———n

Conditions

B 1093ctum
] 1093vtum1
[]1093vtum2
B 1003vtum3
[ ]1093vtum4
[ ]1093vtums
. 1093opap
[ ]1092ctum
[ ]1092Ftum
[ ]1092vtum1
B 1092vtum2
|:| 10940pap
[ ]693Dtum

[ ]696Dtum



Relative Amounts

50+

40~

301

10+

Relative amounts of Thymine derivatives

dTMP ***

_iii.iﬁ .

10.01

7.51

5.01

T *k*k

Thymine ***

IIIII IHI

Conditions

B 1093ctum
] 1093vtum1
[]1093vtum2
B 1003vtum3
[ ]1093vtum4
[ ]1093vtums
. 10930opap
[ ]1092ctum
[ ]1092Ftum
[ ]1092vtum1
B 1092vtum2
|:| 10940pap
[ ]693Dtum

[ ]696Dtum



90+

% Labeled

30+

Isotopologue distribution of Thymine derivatives

dTMP

T

100 1

751

501

254

MO M1 M2 M3 M4 M5 M6 M7 M8 M9 M10

*k%k

*%

*k%k *%*

*kk *kk

*%

*k%k

*%*

*k%

*%*

MO M1 M2 M3 M4 M5 M6 M7 M8 M9 M10

*k%

*kk

*k%k *k%

Isotopologue

*kk

*k%k

100 -

75+

50+

25+

Thymine

lad .

MO

*k%k

M1

*k%k

M2 M3

*k%k

M4

M5

*kk

Conditions
1093Ctum
1093Vtum1l
1093Vtum2
1093Vtum3
1093Vtum4
1093Vtum5
. 1093opap
1092Ctum
1092Ftum
1092Vtum1l
Il 10902vium2
10940pap
693Dtum
696Dtum




% Fractional Contribution

Fractional Contribution to Thymine derivatives

dTMP **

T *k*k

Thymine ***

Conditions

B 1093ctum
] 1093vtum1
[]1093vtum2
B 1003vtum3
[ ]1093vtum4
[ ]1093vtums
. 10930opap
[ ]1092ctum
[ ]1092Ftum
[ ]1092vtum1
B 1092vtum2
|:| 10940pap
[ ]693Dtum

[ ]696Dtum



Relative Amounts

o

(oe]
1

Relative amounts of Uracil derivatives

dU *k*k

U *k*k

alidl

akilll

UMP *k*k

UraC” *k*k

ii*‘ﬂiﬁi

0.50 1

0.251

0.00 1

—-0.257

—-0.50

UDP *k*k

I“II b

UTP **

Conditions

B 1093ctum
] 1093vtum1
[]1093vtum2
] 1093vtum3
[ ]1093vtum4
[ ]1093vtums
[ 10930pap
[ ]1092ctum
[ ]1092Ftum
[ ]1092vtum1
. 1092Vtum2
[ ]10940pap
|:| 693Dtum
|:| 696Dtum



% Labeled

100

75

50

25

100

75

50

25

du

M8 M9

*k%

MO ML M2 M3 M4 M5 M6 M7

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

UMP

MO ML M2 M3 M4 M5 Mé M7 M8 M9

*kk * *k%k *k%k *% *k%k *k*x *k%k

100

75

50

25

100

75

50

25

Isotopologue distribution of Uracil derivatives

U

‘Lﬂ | B

*k%k

*k%k

*k%k

*k%k

Isotopologue

MO ML M2 M3 M4 M5 M6 M7 M8 M9
*%k% *%k% *%k% *%k% *%k%k *%k%k
Uracill
MO M1 M2 M3 M4

100 -

754

501

25+

100 -

75+

501

251

UDP

MO ML M2 M3 M4 M5 M6 M7 M8 M9

*k%k *k%k

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

UTP

Conditions
1093Ctum
1093Vtum1l
1093Vtum2
1093Vtum3
1093Vtum4
1093Vtum5
. 1093opap
1092Ctum
1092Ftum
1092Vtum1l
Il 10902vium2
10940pap
693Dtum
696Dtum

MO ML M2 M3 M4 M5 Mé M7 M8 M9

*kk *kk

*k%k

*k%k

*k*x



% Fractional Contribution

1.5+

1.0

0.5+

0.0

1.54

1.0

0.5+

0.0+

Fractional Contribution to Uracil derivatives

dU *%* U *k%* UDP *k*
e -Lﬁﬁ_ L T P
UMP Uragcil *+ UTP *+

 cmeteeks e ﬁ|_L

---—-l—_r_l-ld—-—- - N e FP

BEE O] O Ceec

Conditions

B 1093ctum
] 1093vtum1
[]1093vtum2
B 1003vtum3
[ ]1093vtum4
[ ]1093vtums
. 1093opap
[ ]1092ctum
[ ]1092Ftum
[ ]1092vtum1
B 1092vtum2
|:| 10940pap
[ ]693Dtum

[ ]696Dtum



Relative Amounts

0.91

0.6

0.3

o
o

10

Relative amounts of Fructose Metabolism

F16BP ***

Fru ***

G3P ***

901

60 1

30+

P —— R —

=

0.9+

0.6

0.3

0.0

GIC *k*

Sorhitol ***

Conditions

B 1093ctum
] 1093vtum1
[]1093vtum2
B 1003vtum3
[ ]1093vtum4
[ ]1093vtums
. 1093opap
[ ]1092ctum
[ ]1092Ftum
[ ]1092vtum1
B 1092vtum2
|:| 10940pap
[ ]693Dtum

[ ]696Dtum



% Labeled

100

75

50

25

100 -

75

50

25

F16BP

*k%k

M3

ML M2 M4 M5

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

M6

*k%

Glc

et 0 meem odlon _":['._

*kk

ML M2 M3 M4 M5

*k%k *k%k *k%k *k%k *k%x

M6

*k%k

100 -

751

501

25+

100 1

754

501

25+

Isotopologue distribution of Fructose Metabolism

Fru

M2 M3 M4

MO M1
MO

M5 M6
*%k% *%k%k *%k%k *%k%k *%k%k
Sorbitol
. A
ML M2 M3 M4 M5 M6

*kk

*k%k *k%k

Isotopologue

*k%x

*k%k

100 1

754

501

254

G3P

Conditions
1093Ctum
1093Vtumil
1093Vtum2
1093Vtum3
1093Vtum4
1093Vtum5
I 10930pap
1092Ctum
1092Ftum
1092Vtumil
Il 10902vium2
10940pap
693Dtum
696Dtum




% Fractional Contribution

80-
60-
40

20+

80+

|“‘|ﬁ-'55[

60

40

20

Fractional Contribution to Fructose Metabolism

.l..lUl....ﬁ%f

F16BP *** Fru *** G3P
_lllllDl Cor
Glc *** Sorbitol ***

Conditions

B 1093ctum
] 1093vtum1
[]1093vtum2
B 1003vtum3
[ ]1093vtum4
[ ]1093vtums
. 1093opap
[ ]1092ctum
[ ]1092Ftum
[ ]1092vtum1
B 1092vtum2
|:| 10940pap
[ ]693Dtum

[ ]696Dtum












