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Supporting Information

Supplementary Text S1: Isotopomer labeling patterns of proteinogenic amino acids. The variations between the biological replicates were less than 2%.
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Supplementary Text S2: Metabolic flux calculation by 13C-MFA
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Figure S1 Measured and simulated isotopomer labeling patterns of proteinogenic amino acids in enzyme-based-library of S. cerevisiae strains. 
[image: ][image: ][image: ][image: ][image: ][image: ]


[bookmark: _GoBack]
1

image5.png
CF9

1.0 a
0.9
0.8
3 0.7 +Ala
506 HGly
E 0.5 AAsp
% 0.4 KGlu
=03 *Ser
0.2 ®leu
0.1 éx K Phe
0.0

0.0 0.1 0.2 03 04 0506 07 0.8 09 1.0
MDV measured




image6.png
Cs1

1.0
0.9
0.8

507

2

506

=

Eos

"

Z04

=03
0.2
0.1
0.0

0.0 0.1 0.2 03 04 05 06 0.7 0.8 09 1.0
MDV measured




image7.png
k]
2
K
H
5
>
a
=

1.0
0.9
0.8
0.7
0.6
0.5
04
0.3
0.2
0.1
0.0

CS5

0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
MDV measured




image8.png
Cs10

*Ala
EGly
AAsp
KGlu
*Ser
®leu
KPhe

: 0.0 0.1 02 03 04 05 0607 08 09 1.0
MDV measured




image1.emf
CF1 CF3 CF9 CS1 CS5 CS10

Ala, M-57 M0 0.79 0.82 0.83 0.82 0.85 0.84

M1 0.14 0.13 0.10 0.12 0.11 0.10

M2 0.07 0.05 0.07 0.06 0.03 0.05

M3 0.00 0.01 0.00 0.00 0.01 0.00

Ala, M-159 M0 0.80 0.84 0.85 0.84 0.87 0.83

M1 0.17 0.13 0.12 0.12 0.10 0.15

M2 0.03 0.03 0.03 0.03 0.03 0.03

Ser, M-57 M0 0.79 0.87 0.75 0.84 0.82 0.89

M1 0.17 0.09 0.18 0.11 0.10 0.05

M2 0.04 0.05 0.05 0.03 0.06 0.06

M3 0.00 0.00 0.01 0.03 0.02 0.01

Ser, M-159 M0 0.87 0.83 0.79 0.84 0.94 0.86

M1 0.13 0.17 0.18 0.17 0.07 0.15

M2 0.00 0.00 0.02 0.00 0.00 0.00

Gly, M-57 M0 0.87 0.88 0.87 0.93 0.91 0.88

M1 0.11 0.11 0.10 0.07 0.07 0.12

M2 0.02 0.01 0.03 0.00 0.02 0.01

Gly, M-85 M0 0.95 0.96 0.98 0.95 0.95 0.95

M1 0.05 0.04 0.02 0.05 0.05 0.05
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Asp, M-159 M0 0.70 0.75 0.62 0.82 0.80 0.79

M1 0.26 0.22 0.31 0.17 0.13 0.19

M2 0.02 0.01 0.00 0.01 0.07 0.02

M3 0.01 0.02 0.08 0.00 0.00 0.00

Glu, M-57 M0 0.61 0.68 0.63 0.68 0.73 0.80

M1 0.30 0.25 0.29 0.27 0.11 0.18

M2 0.08 0.06 0.05 0.02 0.08 0.00

M3 0.02 0.02 0.03 0.01 0.07 0.01

M4 0.00 0.00 0.00 0.01 0.02 0.01

M5 0.00 0.00 0.01 0.00 0.00 0.01

Phe, M-57 M0 0.50 0.53 0.53 0.54 0.64 0.55

M1 0.36 0.35 0.31 0.33 0.31 0.31

M2 0.09 0.06 0.13 0.04 0.01 0.07

M3 0.03 0.00 0.00 0.02 0.01 0.05

M4 0.01 0.02 0.00 0.04 0.02 0.00

M5 0.00 0.03 0.00 0.00 0.00 0.02

M6 0.00 0.00 0.03 0.00 0.00 0.00

M7 0.01 0.01 0.00 0.02 0.02 0.00

M8 0.00 0.00 0.00 0.00 0.00 0.00

M9 0.00 0.00 0.01 0.00 0.00 0.01

Phe, M-159 M0 0.53 0.60 0.58 0.64 0.60 0.61

M1 0.34 0.29 0.33 0.28 0.29 0.27

M2 0.09 0.06 0.06 0.06 0.00 0.08

M3 0.03 0.00 0.02 0.01 0.02 0.02

M4 0.01 0.01 0.00 0.00 0.02 0.00

M5 0.00 0.01 0.00 0.01 0.01 0.01

M6 0.00 0.01 0.00 0.00 0.01 0.00

M7 0.01 0.01 0.00 0.00 0.03 0.00

M8 0.00 0.02 0.01 0.00 0.01 0.00

Leu, M-159 M0 0.65 0.77 0.78 0.75 0.83 0.73

M1 0.28 0.19 0.18 0.20 0.15 0.22

M2 0.06 0.03 0.04 0.04 0.01 0.04

M3 0.01 0.01 0.00 0.01 0.01 0.01

M4 0.00 0.00 0.00 0.00 0.00 0.00

M5 0.00 0.00 0.00 0.00 0.00 0.00
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Xylose(abcde)+NADPH+ATP===>X5P(abcde)+NADH 100.0 0.0 100.0 0.0 100.0 0.0 100.0 0.0 100.0 0.0 100.0 0.0

F6P(abcdef)<==>G6P(abcdef) 30.6 0.5 44.2 0.1 49.5 0.1 47.4 2.7 37.9 0.1 59.1 0.4

F6P(abcdef)+ATP<==>FBP(abcdef) 42.2 0.2 47.5 0.2 42.0 0.1 50.3 0.2 49.2 0.0 35.1 0.2

FBP(abcdef)<==>DHAP(cba)+GAP(def) 42.2 0.2 47.5 0.2 42.0 0.1 50.3 0.2 49.2 0.0 35.1 0.2

DHAP(abc)<==>GAP(abc) 42.2 0.2 47.5 0.2 42.0 0.1 50.3 0.2 49.2 0.0 35.1 0.2

GAP(abc)<==>G3PG(abc)+ATP+NADH 120.5 0.1 140.7 0.4 129.5 0.2 149.2 0.9 141.7 0.0 117.1 0.4

G3PG(abc)<==>PEP(abc) 114.1 0.3 139.3 0.2 125.3 0.1 147.5 1.2 139.9 0.0 111.7 0.2

PEP(abc)<==>Pyr_cyt(abc)+ATP 193.5 0.0 185.0 0.1 182.6 0.1 167.7 0.4 179.2 0.0 154.3 0.6

G6P(abcdef)===>G6pg(abcdef)+NADPH 17.2 0.2 39.8 0.1 41.4 0.0 47.0 3.2 33.4 0.0 47.4 0.3

G6pg(abcdef)===>Ru5P(bcdef)+CO2(a)+NADPH 17.2 0.2 39.8 0.1 41.4 0.0 47.0 3.2 33.4 0.0 47.4 0.3

X5P(abcde)<==>Ru5P(abcde) 27.1 0.3 8.3 0.1 8.5 0.0 2.3 2.5 12.9 0.1 5.8 0.3

Ru5P(abcde)<==>R5P(abcde) 44.4 0.3 48.1 0.1 49.9 0.0 49.4 0.7 46.4 0.1 53.2 0.1

X5P(abcde)+R5P(fghij)<==>S7P(abfghij)+GAP(cde) 36.9 0.1 46.0 0.0 46.0 0.0 49.1 1.3 43.7 0.1 47.4 0.1

X5P(abghi)+E4P(cdef)<==>F6P(abcdef)+GAP(ghi) 36.0 0.2 45.7 0.1 45.5 0.0 48.6 1.2 43.4 0.0 46.8 0.2

S7P(abcdefg)+GAP(hij)<==>E4P(defg)+F6P(abchij) 36.9 0.1 46.0 0.0 46.0 0.0 49.1 1.3 43.7 0.1 47.4 0.1

Pyr_cyt(abc)+CO2(d)+ATP<==>OAA_cyt(abcd) 122.3 0.3 74.7 0.0 133.5 0.1 79.0 0.1 103.7 0.0 64.8 1.4

Acetate(ab)+[2.0]ATP ===>ACCOA_cyt(bc) 60.3 0.0 39.9 0.0 30.1 0.1 52.8 0.5 42.3 0.0 30.2 0.3

OAA_cyt(abcd)+ATP<==>PEP(abc)+CO2(d) 80.3 0.4 46.0 0.1 57.8 0.1 20.8 0.8 39.5 0.0 43.2 0.7

Pyr_cyt(abc)<==>Pyr_mit(abc) 10.9 0.3 70.4 0.1 18.9 0.1 35.9 0.1 33.3 0.1 59.2 0.6

OAA_cyt(abcd)<==>OAA_mit(abcd) 40.2 0.2 28.1 0.1 74.5 0.1 57.2 0.9 63.4 0.0 20.2 0.7

ACCOA_cyt(ab)<==>ACCOA_mit(ab) 60.3 0.0 39.9 0.0 30.1 0.1 52.8 0.5 42.3 0.0 30.2 0.3

Pyr_mit(abc)===>ACCOA_mit(bc)+CO2(a)+NADH 46.0 0.1 96.4 0.0 89.4 0.2 90.7 2.0 93.9 0.0 74.8 0.3

OAA_mit(abcd)+ACCOA_mit(ef)===>Cit_mit(dcbfea) 104.3 0.2 135.6 0.1 118.8 0.1 143.0 2.7 135.4 0.1 103.7 0.1

Cit_mit(abcdef)<==>ICIT_mit(abcdef) 104.3 0.2 135.6 0.1 118.8 0.1 143.0 2.7 135.4 0.1 103.7 0.1

ICIT_mit(abcdef)<==>AKG_mit(abcde)+CO2(f)+NAD(P)H 104.3 0.2 135.6 0.1 118.8 0.1 143.0 2.7 135.4 0.1 103.7 0.1

AKG_mit(abcde)===>SucCoA_mit(bcde)+CO2(a)+NADH 102.5 0.2 135.0 0.0 117.7 0.1 142.3 3.0 134.8 0.0 102.3 0.1

SucCoA_mit(abcd)<==>Suc_mit([0.5]abcd+[0.5]dcba)+ATP 102.5 0.2 135.0 0.0 117.7 0.1 142.3 3.0 134.8 0.0 102.3 0.1

Suc_mit([0.5]abcd+[0.5]dcba)<==>Fum_mit([0.5]abcd+[0.5]dcba)+FADH2 102.5 0.2 135.0 0.0 117.7 0.1 142.3 3.0 134.8 0.0 102.3 0.1

Fum_mit([0.5]abcd+[0.5]dcba)<==>Mal_mit(abcd) 102.5 0.2 135.0 0.0 117.7 0.1 142.3 3.0 134.8 0.0 102.3 0.1

Mal_mit(abcd)<==>OAA_mit(abcd)+NADH 64.1 0.0 107.5 0.0 44.2 0.0 85.8 1.9 72.1 0.0 83.5 0.8

Mal_mit(abcd)<==>Pyr_mit(abc)+CO2(d)+NADPH 38.5 0.2 27.5 0.0 73.5 0.0 56.5 1.1 62.7 0.1 18.9 0.7

Pyr_cyt(abc)===>Acetaldehyde(bc)+CO2(a) 60.3 0.0 39.9 0.0 30.1 0.1 52.8 0.5 42.3 0.0 30.2 0.3

Acetaldehyde(ab)+NADH===>EtOH(ab) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

G3PG(abc)+NADH===>Glycerol(abc) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

EtOH(ab)===>EtOH_ext(ab) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Acetaldehyde(ab)===>Acetate(ab)+NADPH 60.3 0.0 39.9 0.0 30.1 0.1 52.8 0.5 42.3 0.0 30.2 0.3

Glycerol(abc)===>Glycerol_ext(abc) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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