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Figure S1: Pathway for the synthesis of Adenosine Monophosphate (AMP) from Ribose — 5-Phosphate (R5P). The labeled carbon

derived from formyl-THF (from C1 metabolism) for the synthesis of AMP is highlighted in blue. GAR: Glycinamide ribotide; FGAR:

Formylglycinamide ribotide; AICAR: Aminoimidazole-4-carboxamide ribotide; IMP: Inosine monophosphate.



Gene reads,

With vanillin < 1073
ligC; 4-carboxy-2-hydroxymuconate-6-semialdehyde dehydrogenase - 500
pckA; phosphoenolpyruvate carboxykinase 401
maeB; NADP-dependent malic enzyme 301
ligM; tetrahydrofolate-dependent O-demethylase -_ 201
desA; syringate O-demethylase gene 101
SLG_02620; cobalamin-independent methionine synthase 11
metF; 5,10-methylenetetrahydrofolate reductase 2
glyA; glycine hydroxymethyltransferase - 1
ligH; 10-formyltetrahydrofolate synthetase 0
folD; methenyltetrahydrofolate cyclohydrolase -
edd; phosphogluconate dehydratase
eda (SLLG_32110); 2-Kketo-3-deoxygluconate 6-phosphate aldolase _

Figure S2: Heat map showing the gene reads obtained through RNA-seq analysis for genes involved in the C1-THF pathway and the
cataplerotic pathway of SYK-6 grown in the presence of vanillin. In comparison to ligC, a critical gene of the vanillin catabolic

pathway these genes are observed to be relatively well expressed. The results are presented in triplicates.
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Figure S3: Specific growth rates of Sphingobium SYK-6 growing on **C-ring vanillin (a), *C-
aldehyde vanillin (b), and 50% **C-ring vanillin and 50% **C-aldehyde vanillin (c). The specific
growth rates are determined by linear regression of time and In(ODgqp).
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Figure S4: Comparison of computationally simulated and experimentally determined MIDs.



Table S1: Mass isotopomer distribution (MID). The standard deviation based on the
technical error of the instrument is 0.02.



B3¢ vanillin_Phenyl

Amino TBDMS MID
Acid Fragment M, M, M, M, Ms Mg M- Mg M,
IM57] 011 00l 014 074
Ala  [M-159]° 011 004 085
f(302)* 041 003 056
oy IM57] 017 023 060
[M-85]* 018 082
val  [M57]+ 024 002 000 00L 012 06l
[M-159]+ 024 001 001 005 0.69
£(302)* 028 011 0.6l
[M-15]° 022 00l 004 000 004 009 060
LeU Masef 021 006 001 001 005 0.66
f(302)* 0.64 004 032
] [M-15]" 03l 000 008 000 006 039 016
®  IMa59" 031 002 007 001 013 046
£(302)* 055 019 026
o IMSF 023 002 002 055 017 001
[M-159]+ 025 003 013 059 0.00
£(302)* 031 048 021
o IM57+ 038 027 000 002 008 025
[M-159]+ 027 001 002 004 0.66
£(302)* 00l 003 096
- IM57T 013 012 044 03l
®  IMa59* 013 045 042
f(302)* 014 021 065
o M5 020 000 003 051 026
SNV 020 000 018 062
£(302)° 013 030 057
e VST 032 003 000 000 000 00L 002 008 026 028
®  [M-159" 031 003 000 000 000 00l 006 023 036
£(302)* 034 017 0.49
R IM57T 005 000 004 059 032
® [M-159* 006 001 020 073
f(302)* 007 043 050
o WS 005 00l 002 003 021 068
Y IM159" 005 001 003 006 0.85
£(302)* 011 017 0.72
s ST 033 000 000 002 003 029 030
[M-159% 033 002 00l 001 012 051
f(302)* 033 014 053
ST 034 000 006 004 013 043 000
'S [M159" 038 002 002 017 037 004
#(302)* 035 015 050
IM57] 024 002 000 000 00l 00L 003 010 029 030
™' Ma5¢® 023 002 001 000 001 002 008 027 036
f(302)* 027 019 054




3¢ Vanillin_Methoxy

Amino  TBDMS MID
Acid Fragment M, M, M, M, Ms Mg M- Mg M,
IM57] 096 004 000 000
Ala  [M-159]° 094 003 003
f(302)* 096 004 0.00
o MST 098 002 000
Y m-ss)* 099 001
val _[M57]+ 095 _ 005 000 000 000 000
[M-159]+ 095 005 000 000 0.00
f(302)* 099 00l 0.00
] [M-15]" 091 005 002 00l 000 000 000
' IMas9F 093 006 001 000 000 0.00
£(302)* 098 002 000
o IMIST 095 005 000 000 000 000 0.00
®  [M-59F° 094 005 001 000 000 0.00
£(302)* 098 002 000
o IMS 012 084 004 000 000 000
[M-159]+ 0.4 084 002 000 0.00
£(302)* 062 033 005
o IM57F 096 004 000 000 000 000
[M-159]+ 096 004 000 000 0.00
£(302)* 096 004 000
< IM57T 047 052 00L 000
" IM159" 049 051 0.00
£(302)* 098 002 000
. IMSTT 094 004 002 000 000
SNV 098 000 002 000
f(302)° 041 058 001
e VST 090 010 000 000 000 000 000 000 000 000
©  [M-159* 093 007 000 000 000 000 000 000 000
£(302)* 097 003 000
IM57T 098 002 000 000 000
AP s 099 000 000 0.01
f(302)* 097 003 0.00
o M5 097 003 000 000 000 000
Y IM159" 098 002 000 000 0.00
£(302)* 095 004 001
s WS 095 005 000 000 000 000 000
[M-159 095 005 000 000 000 0.00
f(302)* 099 001 000
L MsT 042 055 003 000 000 000 000
' [M159" 043 052 003 001 001 0.00
#(302)* 098 002 000
IM57] 092 008 000 000 000 000 000 000 000 000
™ Ma59" 091 008 001 000 000 000 000 000 0.0
f(302)* 098 002 0.00




B¢ Vanillin_Aldehyde

Amino TBDMS MID

Acid Fragment M, M, M; M, Mg Me M- Mg M,
[M-57]+ 0.87 0.14 0.00 0.00

Ala  [M-159]° 094 003 0.03
f(302)" 086 0.4 0.00

o IM57] 080 020 0.00

y +
[M-85] 0.99 0.01

Val [M-57]+ 0.86 0.13 0.01 0.00 0.00 0.00
[M-159]+ 0.95 0.04 000 0.01 0.00
f(302)" 090 009 001

L [M-15]+ 0.92 005 001 0.02 0.00 0.00 0.00

eu
[M-159]+ 0.94 0.05 0.01 0.00 0.00 0.00
f(302)+ 0.98 0.02 0.00

e [M-15]+ 0.59 040 001 0.00 0.00 0.00 0.00
[M-159]+ 0.84 0.15 0.01 0.00 0.00 0.00
f(302)" 063 037 0.00

Meth [M-57]+ 0.51 0.48 0.01 0.00 0.00 0.00
[M-159]+ 0.83 0.17 0.00 0.00 0.00
f(302)" 036 048 0.6

Pro [M-57]+ 0.74 0.04 0.04 0.07 0.05 0.06
[M-159]+ 0.84 0.05 005 0.03 0.03
f(302)+ 0.97 0.00 0.03

Ser [M-57]+ 0.79 0.21 0.00 0.00
[M-159]+ 0.99 0.01 0.00
f(302)" 081 018 0.01

Thr [M-57]+ 0.46 053 000 0.01 0.00
[M-85]* 083 015 002 0.00
f(302)* 0.34 043 0.23

Phe [M-57]+ 0.63 0.27 009 0.01 0.00 0.00 000 0.00 0.00 0.00
[M-159]+ 0.72 024 004 0.00 000 0.00 0.00 0.00 o0.00
f(302)+ 0.85 0.15 0.00

As [M-57]+ 0.45 055 0.00 0.00 0.00

P [M-159" 084 016 000 0.00
f(302)" 060 040 0.00

Glu [M-57]+ 0.82 0.18 0.00 0.00 0.00 0.00
[M-159]+ 0.97 0.03 0.00 0.00 0.00
f(302)" 079 019 0.2

Lvs [M-57]+ 0.68 029 003 0.00 0.00 0.00 0.00

Y [mM-159" 087 013 000 000 000 0.0
f(302)" 090 0.0 0.00

His M5/ 0.78 021 001 000 000 000 000
[M-159]+ 0.81 0.14 0.03 0.02 0.00 0.00
f(302)" 098 002 0.00

Tyr [M-57]+ 0.60 031 007 0.02 0.00 0.00 000 0.00 0.00 0.00
[M-159]+ 0.65 030 0.04 001 000 0.00 0.00 0.00 o0.00
f(302)" 083 017 0.00




13C Acetate 1

Amino TBDMS MID
Acid Fragment M, M, M, M, Ms Mg M- Mg M,
IM57] 087 013 000 000
Ala  [M-159]° 094 003 003
£(302)* 085 014 001
oy IM57T 085 015 000
[M-85]* 099 001
val _[M57]+ 096 _ 004 000 000 000 000
[M-159]+ 096 004 000 000 0.00
£(302)* 099 001 000
[M-15]° 065 019 006 010 000 000 0.00
LU Maset 094 005 001 000 000 0.00
f(302)* 080 020 0.00
] [M-15]" 075 019 000 006 000 000 000
®  [M-59F° 091 008 001 000 000 0.00
£(302)* 095 004 001
e IMS7F 097 004 000 000 000 000
[M-159]+ 095 005 000 000 0.00
£(302)* 0.74 026 0.00
oo IMS7F 079 013 006 00L 00L 000
[M-159]+ 081 019 000 000 0.00
£(302)* 098 002 000
) IM57T 083 017 000 000
®  M59* 099 001 0.00
f(302)* 085 0.5 0.0
o IMSTT 064 029 006 00 000
SNV 078 019 002 0.00
£(302)° 034 054 012
M5 092 007 00L 000 000 000 000 000 000 000
Phe M50 092 008 000 000 000 000 000 000 000
f(302)* 098 002 0.00
R IM57T 051 047 002 000 000
¥ IM159" 074 025 001 000
£(302)* 075 025 0.0
o WS 042 036 022 000 000 000
Y IM159" 044 055 001 000 0.00
£(302)* 0.75 025 0.0
s 5T 090 006 002 002 000 000 000
[M-159% 094 004 002 000 000 0.00
£(302)* 097 003 0.00
His M5 093 007 000 000 000 000 000
[M-159% 094 005 000 001 000 0.0
£(302)* 098 002 0.00
Tyr  [M57T 092 006 00L 00l 000 000 000 000 000 000
[M-159% 091 009 000 000 000 000 000 000 0.00
£(302)* 096 004 0.00




1BC Acetate 1,2

Amino  TBDMS MID
Acid Fragment M, M, M, M, Ms Mg M- Mg M,
[M-57]" 0.73 0.06 0.05 0.16
Ala  [M-159] 0.73 0.08 0.19
f(302)" 0.86 0.09 0.05
o [M-57]" 0.70 0.06 0.24
y .
[M-85] 0.78 0.22
val  [M-57]+ 0.93 0.04 001 000 000 0.02
[M-159]+  0.94 0.03 001 001 001
f(302)" 0.96 0.03 0.1
. [M-15]" 0.65 0.08 020 0.07 000 0.00 0.00
e
N VEL 0.74 023 001 000 001 0.01
f(302)" 0.79 0.03 0.8
; [M-15]" 0.87 0.07 0.03 000 003 0.00 0.00
e
[M-159]* 0.86 0.05 002 001 003 003
f(302)" 0.96 0.00 0.04
Meth  MS571+ 0.94 0.06 0.00 000 0.0 0.00
¢ [M-159]+  0.97 0.03 0.0 0.00 0.00
f(302)" 0.43 0.44 0.3
b [M-57]+ 0.79 0.03 001 003 004 0.10
O [M-159]+  0.80 003 001 002 014
f(302)" 0.60 0.00 0.40
Ser [M-57]" 0.67 0.04 0.06 023
[M-159" 0.64 0.13 0.23
f(302)" 0.68 0.08 0.24
Thr [M-57]" 0.57 0.03 0.06 011 0.24
[M-85]" 0.68 0.07 0.00 0.25
f(302)" 0.33 057 0.10
ohe [M-57]" 0.91 0.06 001 000 000 0.00 000 001 001 0.00
[M-159"* 0.91 0.07 000 000 000 000 000 001 001
f(302)" 0.97 0.01 0.02
A [M-57]" 0.44 0.07 011 013 025
P m-1597 0.43 010 0.7 0.30
f(302)" 0.52 0.10 0.38
- [M-57]" 0.34 0.03 0.11 008 012 0.32
[M-159"* 0.35 006 0.12 012 035
f(302)" 0.45 021 0.34
Ly M5 0.92 0.06 0.00 001 0.00 000 0.01
y [M-159" 0.83 0.09 0.00 000 0.03 0.05
f(302)" 0.76 0.15 0.09
His  [M-57" 0.97 0.02 001 000 000 0.00 0.00
[M-159" 0.97 0.02 001 001 0.00 0.00
f(302)" 0.93 0.00 0.07
Tyr  [M57] 0.87 0.06 0.03 000 000 001 000 000 000 003
[M-159"* 0.89 0.05 0.02 000 000 000 000 000 0.04
f(302)" 0.94 0.02 0.04




B3C Glucose 1,2

Amino  TBDMS MID
Acid Fragment M, M, M, M, Ms Mg M- Mg M,
[M-57]" 0.96 0.03 0.0 0.01
Ala  [M-159] 0.94 0.03 0.03
f(302)" 0.98 0.01 0.1
o [M-57]" 0.98 0.01 0.1
Y mess] 099 001
val  [M-57]+ 0.95 0.05 0.00 000 0.00 0.00
[M-159]+  0.95 0.04 0.0 001 0.00
f(302)" 0.99 0.01 0.00
. [M-15]" 0.85 0.09 0.02 002 001 001 0.0
eu
[M-159]* 0.94 0.05 001 000 0.00 0.00
f(302)" 0.97 0.03 0.00
; [M-15]" 0.93 0.05 0.02 000 000 0.0 0.00
e
[M-159]* 0.94 0.06 0.00 000 0.0 0.00
f(302)" 0.98 0.02 0.00
[M-57]+ 0.96 0.04 0.00 000 0.0 0.00
Meth
[M-159]+  0.96 0.04 0.0 0.00 0.00
f(302)" 0.49 0.51 0.00
pro  IM-571+ 0.96 0.03 0.00 001 0.00 0.00
[M-159]+  0.96 0.04 0.0 0.00 0.00
f(302)" 0.72 011 0.17
Ser [M-57]" 0.98 0.02 0.00 0.00
[M-159" 0.98 0.01 0.01
f(302)" 0.99 0.01 0.00
[M-57]" 0.98 0.02 0.0 0.00 0.00
Thr [M-85]" 0.96 0.04 0.00 0.00
f(302)" 0.40 0.60 0.00
ohe [M-57]" 0.90 0.09 0.00 001 000 0.00 000 000 000 0.00
[M-159"* 0.89 009 001 001 000 000 000 000 0.00
f(302)" 0.98 0.02  0.00
A [M-57]" 0.98 0.02 0.00 0.00 0.00
P m-1597 0.98 0.01 0.00 0.01
f(302)" 0.97 0.02 0.1
- [M-57]" 0.96 0.04 0.00 000 0.00 0.00
[M-159"* 0.96 0.04 0.0 0.00 0.00
f(302)" 0.94 0.06 0.00
Ly M5 0.94 0.06 0.0 000 000 0.0 0.0
y [M-159" 0.97 0.03 0.0 000 0.0 0.00
f(302)" 0.98 0.02 0.00
His  [M-57" 0.94 0.05 0.00 001 000 0.0 0.00
[M-159" 0.93 0.04 0.00 002 001 0.00
f(302)" 0.97 0.03 0.00
Tyr  [M57] 0.90 0.09 0.00 000 001 0.00 000 000 000 0.00
[M-159"* 0.87 0.12 000 000 001 000 000 000 0.00
f(302)" 0.99 0.01 0.00




BC Xylose_ 1,2

Amino  TBDMS MID
Acid Fragment M, M, M, M, Ms Mg M- Mg M,
[M-57]" 0.98 0.02 0.00 0.00
Ala  [M-159]" 0.95 0.02 0.03
f(302)" 0.98 0.00 0.02
ol [M-57]" 0.98 0.02 0.00
y +
[M-85] 0.99 0.01
val  [M-57]+ 0.95 0.05 0.00 0.00 0.00 0.00
[M-159]+ 0.96 0.03 0.00 001 0.00
f(302)" 0.98 0.02 0.00
. [M-15]" 0.88 0.07 0.00 004 0.00 001 0.00
eu
[M-159]* 0.94 0.05 0.01 000 0.0 0.00
f(302)" 0.98 0.02 0.00
! [M-15]" 0.80 0.18 0.00 0.02 0.0 000 0.00
e
[M-159]* 0.96 0.04 0.00 000 0.0 0.00
f(302)" 0.99 0.00 0.01
Meth  M-571+ 0.97 0.03 0.00 0.00 0.0 0.00
[M-159]+ 0.97 0.02 0.1 0.00 0.00
f(302)" 0.50 050 0.00
pro  [M-57]+ 0.96 0.04 0.00 000 0.0 0.00
[M-159]+ 0.97 0.03 0.00 0.0 0.00
f(302)" 1.00 0.00 0.00
Ser [M-57]" 0.97 0.03 0.00 0.00
[M-159" 0.99 0.01 0.00
f(302)" 0.99 0.01 0.00
Thr [M-57]" 0.97 0.03 0.00 0.0 0.00
[M-85]" 0.99 0.01 0.00 0.00
f(302)" 0.43 054 0.03
ohe [M-57]" 0.93 0.07 0.00 000 0.00 000 0.00 000 0.00 0.00
[M-1591* 0.92 007 001 000 000 0.00 000 000 0.00
f(302)" 0.99 0.01 0.00
As [M-57]" 0.98 0.02 0.00 0.0 0.00
P [M-159 0.98 0.01 0.00 0.01
f(302)" 0.99 0.01 0.00
ol [M-57]" 0.97 0.03 0.00 0.00 0.00 0.00
[M-159" 0.98 0.02 0.00 0.00 0.00
f(302)" 0.94 0.03 0.03
Lys [M-57]" 0.95 0.05 0.00 0.00 0.0 000 0.00
y [M-159 0.94 0.06 0.00 0.00 0.00 0.00
f(302)" 0.96 0.04 0.00
His  [M-57" 0.96 0.04 0.0 000 0.00 000 0.00
[M-159 0.95 0.05 0.00 0.00 0.00 0.00
f(302)* 0.96 0.04 0.00
Tyr  [M-57] 0.94 005 0.00 001 000 000 000 000 0.00 0.00
[M-1591* 0.92 0.06 0.02 000 000 000 000 000 0.00
f(302)* 0.99 0.01 0.00




B3C Pyruvate+Malate

Amino TBDMS MID
Acid Fragment M, M, M, M, Ms Mg M- Mg M,
IM57] 052 004 003 04l
Ala  [M-159]° 052 005 043
£(302)* 082 009 0.09
oy IM57T 0.78 004 019
[M-85]* 079 021
val _ [M57]+ 091 005 000 000 000 004
[M-159]+ 091 004 001 001 0.03
£(302)* 092 004 004
[M-15]° 047 003 018 027 003 002 001
LU Mase 074 020 002 001 001 002
f(302)* 098 002 0.00
] [M-15]" 082 006 006 002 002 000 002
®  [M-159F° 082 006 008 001 002 002
£(302)* 092 002 006
e IMB7F 085 003 000 001 00L 000
[M-159]+ 095 004 001 000 0.00
£(302)* 051 049 0.00
oo IMS7F 074 004 004 007 005 006
[M-159]+ 084 005 005 003 0.03
£(302)* 049 026 025
) IM57T 065 009 008 018
®  IMa59* 067 014 019
f(302)* 071 006 023
o IMSTT 078 005 005 007 005
SNV 078 010 006 006
£(302)° 038 054 008
M5 090 010 000 000 000 000 000 000 000 000
Phe M50 091 008 000 000 000 000 000 000 000
f(302)* 098 002 0.00
R IM57T 051 010 017 014 008
¥ IMa1s9* 053 015 020 012
£(302)* 0.64 012 024
o WS 035 008 021 012 014 010
Y IMa159" 036 010 023 018 0.13
£(302)* 053 023 024
s 5T 088 005 003 000 002 002 000
[M-159% 090 006 000 001 002 001
£(302)* 085 010 0.05
His M5 096 003 00L 000 000 000 000
[M-159% 094 004 000 002 000 0.0
£(302)* 100 000 0.00
Tyr  [M57T 090 008 000 000 000 000 00l 000 000 001
[M-159% 090 007 001 000 000 00L 00l 000 0.00
£(302)* 097 002 001




3C Pyruvate + Glyoxylate

Amino  TBDMS MID
Acid Fragment M, M, M, M, Ms Mg M- Mg M,
[M-57]" 0.59 006 012 023
Ala  [M-159]" 0.65 0.08 0.27
f(302)" 0.75 004 021
ol [M-57]" 0.82 0.06 0.12
y +
[M-85] 0.87 0.13
val  [M-57]+ 0.88 006 0.00 001 001 0.04
[M-159]+ 0.89 004 001 003 0.03
f(302)" 0.98 0.00 0.02
. [M-15]" 0.53 004 013 025 0.00 002 0.03
eu
[M-159]* 0.74 019 001 001 002 0.03
f(302)" 0.78 0.05 0.17
! [M-15]" 0.85 012 0.03 0.00 0.00 000 0.00
e
[M-159]* 0.83 0.05 0.05 002 003 0.02
f(302)" 0.92 0.03 0.05
Meth  M-571+ 0.92 0.06 0.00 001 001 0.00
[M-159]+ 0.94 0.05 0.01 0.00 0.00
f(302)" 0.42 0.49 0.09
pro  [M-57]+ 0.15 001 0.00 003 004 0.77
[M-159]+ 0.86 0.06 0.02 004 0.02
f(302)" 1.00 0.00 0.00
Ser [M-57]" 0.69 0.13 0.09 0.09
[M-159" 0.72 0.16 0.12
f(302)" 0.78 0.07 0.5
Thr [M-57]" 0.74 0.10 0.08 0.07 0.01
[M-85]" 0.69 015 0.09 0.07
f(302)" 0.37 053 0.10
ohe [M-57]" 0.92 007 001 000 0.00 000 000 000 0.00 0.00
[M-1591* 0.91 008 001 000 000 0.00 000 000 0.00
f(302)" 0.98 001 0.1
As [M-57]" 0.47 012 023 013 0.05
P [M-159 0.49 019 0.24 0.08
f(302)" 0.64 015 0.21
ol [M-57]" 0.37 008 0.17 016 0.17 0.05
[M-159" 0.38 011 019 0.24 0.08
f(302)" 0.47 025 0.28
Lys [M-57]" 0.88 009 0.2 000 001 000 0.00
y [M-159 0.86 009 0.02 001 0.02 0.00
f(302)" 0.76 0.17 0.07
His  [M-57" 0.92 007 0.01 000 0.00 000 0.00
[M-159 0.91 005 0.01 003 0.0 0.00
f(302)* 1.00 0.00 0.00
Tyr  [M-57] 0.89 007 001 000 000 000 001 001 000 0.01
[M-1591* 0.89 007 000 001 000 000 001 001 0.00
f(302)* 0.96 0.02 0.02




BC Pyruvate +OAA

Amino TBDMS MID
Acid Fragment M, M, M, M, Ms Mg M- Mg M,
IM57] 068 004 004 024
Ala  [M-159]° 070 004 026
£(302)* 090 002 008
oy IM57T 079 004 017
[M-85]* 082 0.8
val _ [M57]+ 087 006 002 002 00L 002
[M-159]+ 088 004 004 002 002
£(302)* 094 003 003
[M-15]° 061 006 015 013 003 00l 001
LU Mase 077 006 013 001 002 001
f(302)* 083 003 014
] [M-15]" 077 009 008 002 00l 003 000
®  [M-59F 079 006 009 003 002 001
£(302)* 089 005 0.06
e IMS7F 094 006 000 000 000 000
[M-159]+ 095 005 000 000 0.00
£(302)* 051 045 0.04
oo IMS7F 071 006 002 007 007 007
[M-159]+ 086 006 004 002 0.02
£(302)* 071 021 008
) IM57T 065 012 008 015
®  Imas9* 067 017 016
f(302)* 0.74 006 020
o IMSTT 075 008 007 007 003
SNV 075 013 009 003
£(302)° 036 055 0.09
M5 091 008 00L 000 000 000 000 000 000 000
Phe M50 091 008 001 000 000 000 000 000 000
f(302)* 098 002 000
R IM57T 049 014 017 014 006
¥ Ma1s9" 052 019 019 010
£(302)* 0.64 014 022
o WS 039 011 022 014 010 004
Y IMa159" 041 015 022 014 0.08
£(302)* 055 028 0.17
s 5T 088 009 000 00l 002 000 000
[M-159% 090 005 002 001 001 001
£(302)* 084 011 005
His M5 095 005 000 000 000 000 000
[M-159% 094 004 001 002 000 0.0
£(302)* 098 002 0.00
Tyr  [M57T 088 009 000 000 00l 00L 00l 000 000 000
[M-159% 088 007 001 001 001 00L 00l 000 0.00
£(302)* 096 002 0.02




Pyruvate + °C Formate

Amino  TBDMS MID
Acid Fragment M, M, M, M, Ms Mg M- Mg M,
[M-57]" 0.96 0.04 0.00 0.00
Ala  [M-159]" 0.93 0.04 0.03
f(302)" 0.99 0.01 0.00
ol [M-57]" 0.97 0.03 0.00
Y mess] 100 0.00
val  [M-57]+ 0.94 0.06 0.00 0.00 0.0 0.00
[M-159]+  0.95 0.04 0.0 001 0.00
f(302)" 0.97 0.03 0.00
. [M-15]" 0.77 008 0.03 011 0.01 000 0.00
eu
[M-159]* 0.94 0.05 0.01 000 0.0 0.00
f(302)" 0.96 0.04 0.00
! [M-15]" 0.88 010 0.00 0.02 0.00 0.00 0.00
e
[M-159]* 0.94 0.06 0.00 0.00 0.0 0.00
f(302)" 0.98 0.02 0.00
Meth  M-571+ 0.92 0.06 0.02 000 0.0 0.00
[M-159]+  0.95 0.03 0.02 0.0 0.00
f(302)" 0.45 043 0.12
pro  [M-57]+ 0.80 0.06 0.00 013 0.01 0.00
[M-159]+  0.96 0.04 0.00 0.00 0.00
f(302)" 0.95 0.05 0.00
Ser [M-57]" 0.48 051 0.01 0.00
[M-159" 0.50 0.50 0.00
f(302)" 0.97 0.02 0.1
Thr [M-57]" 0.92 0.08 0.00 0.0 0.00
[M-85]" 0.96 0.04 0.00 0.00
f(302)" 0.41 057 0.02
ohe [M-57]" 0.91 008 0.01 000 000 000 0.00 000 0.00 0.00
[M-1591* 0.92 0.08 0.00 000 000 0.00 000 000 0.00
f(302)" 0.98 0.02 0.00
As [M-57]" 0.89 011 0.00 0.00 0.00
P [M-159 0.90 0.09 0.00 0.01
f(302)" 0.96 0.04 0.00
ol [M-57]" 0.86 013 0.01 0.00 0.00 0.00
[M-159" 0.94 0.06 0.00 0.00 0.00
f(302)" 0.86 0.13 0.01
Lys [M-57]" 0.92 0.05 0.03 0.00 0.0 000 0.00
y [M-159 0.95 0.05 0.00 0.00 0.00 0.00
f(302)" 0.98 0.02 0.00
His  [M-57" 0.96 0.04 0.0 000 0.00 000 0.00
[M-159 0.88 0.06 0.00 006 0.00 0.00
f(302)* 0.96 0.04 0.00
Tyr  [M-57] 0.92 007 001 000 0.00 000 0.00 000 0.00 0.00
[M-1591* 0.92 0.07 000 001 000 0.00 000 000 0.00
f(302)* 0.98 0.02 0.00




3¢ vanillin + **C Formate

Amino TBDMS MID
Acid Fragment M, M, M, M, Ms Mg M- Mg M,
[M-571* 0.97 0.03 0.00 0.00
Ala  [M-159]" 0.94 0.04 0.02
f(302)" 0.96 0.03 0.01
ol [M-57]" 0.97 0.03  0.00
Y mess] 099 001
[M-57]+ 0.95 0.05 0.00 0.00 0.00 0.00
Val  [M-159]+ 0.95 0.04 0.00 0.01 0.00
f(302)" 0.97 0.02 0.01
[M-15]* 0.93 007 000 000 000 000 0.00
Leu  [M-159]" 0.94 005 001 0.00 000 0.00
f(302)" 0.98 0.02  0.00
[M-15]* 0.98 0.02 0.00 000 000 000 0.00
lle [M-159]" 0.95 0.05 0.00 000 0.00 0.00
f(302)" 0.99 0.01 0.00
[M-57]+ 0.93 006 001 000 0.00 0.00
Meth  [M-159]+ 0.96 0.04 0.00 0.0 0.00
f(302)" 0.52 041 0.07
[M-57]+ 0.94 0.04 0.00 001 001 0.00
Pro  [M-159]+ 0.96 0.04 0.00 0.0 0.00
f(302)" 0.78 022 0.0
[M-57]" 0.73 026 0.01 0.00
Ser  [M-159" 0.74 0.26  0.00
f(302)" 0.97 0.03  0.00
[M-571* 0.87 0.09 0.04 0.00 0.00
Thr  [M-85]" 0.99 0.01 0.00 0.00
f(302)" 0.42 056 0.02
[M-57]" 0.90 010 0.00 000 000 000 000 0.00 0.00 0.00
Phe  [M-159" 0.91 008 001 000 000 000 000 0.00 0.00
f(302)" 0.98 0.02  0.00
[M-571* 0.94 0.06 0.00 0.0 0.00
Asp  [M-159% 0.95 0.05 0.00 0.00
f(302)" 0.98 0.02 0.00
[M-57]" 0.93 0.06 001 000 000 0.00
Glu [M-159" 0.95 0.05 0.00 0.00 0.00
f(302)* 0.91 0.08 0.01
[M-57]" 0.95 0.05 0.00 000 000 000 0.00
Lys [M-159"* 0.93 0.07 0.00 0.00 000 0.00
f(302)* 0.98 0.02 0.00
[M-57" 0.57 040 0.02 001 000 0.00 0.00
His  [M-159" 0.50 045 0.02 0.02 001 0.00
f(302)* 0.93 0.07 0.00
[M-57]" 0.91 009 000 000 000 000 000 000 0.00 0.00
Tyr [M-159* 0.92 008 000 000 000 000 000 0.00 0.00
f(302)* 0.98 0.02 0.00




Ring **C Vanillin + Methanol
Amino  TBDMS MID
Acid Fragment M, M, M, M, Ms Mg M- Mg Mo
| [M-57]" 007 001 012 0.80
Ala sl 007 004 089
| [M-57]" 010 035 055
Sy messy 011 089
Ve MBI 016 00l 000 001 012 0.70
¥ [M159]+ 017 001 001 004 077
[M-15]" 006 00l 004 002 002 012 073
LU \aso 008 005 000 001 006 080
| [M-15]" 017 003 007 001 005 042 025
e Masgf 018 001 006 002 015 058
Meth MBI 018 002 002 054 024 0.0
[M-159]+ 018 002 0.5 065 0.0
[M-57]" 008 018 046 028
Ser s 009 044 047
M 011 00l 003 056 029
T m-ssp 013 001 017 070
[M-57]" 029 002 000 000 000 00l 006 020 028 014
Phe  [M-159" 029 002 000 000 000 002 012 031 024
£(302)" 032 030 0.38
[M-57]" 004 001 003 062 030
Asp  [M-159% 0.05 001 018 0.76
£(302)" 006 048 046
| [M-57]" 004 00l 00L 002 019 0.73
GlU" vase® 004 001 002 005 088
s VST 025 002 00l 001 003 033 035
[M-159" 027 002 001 001 014 055
— [M57T 032 002 00l 005 026 031 003
His im1s9* 033 003 005 026 030 003
[M-57]" 016 002 000 000 000 00l 006 022 035 018
™ [M159" 016 001 000 000 001 002 013 037 0.30




Ring **C Vanillin + Glyoxylate

Amino TBDMS MID
Acid Fragment M, M, M, M, Ms Mg M- Mg M,
[M-57]" 0.11 002 014 073
Ala  [M-159]" 0.11 0.06 0.83
f(302)" 0.31 011 058
ol [M-57]" 0.29 0.24 0.47
Y mess] 030 0.0
[M-57]+ 0.23 001 0.00 002 0.14 0.60
Val  [M-159]+ 0.22 001 0.01 008 0.68
f(302)" 0.27 0.10 0.63
[M-15]" 0.19 003 0.04 001 003 014 056
Leu  [M-159]" 0.20 0.06 0.00 002 0.09 0.63
f(302)" 0.63 004 0.33
[M-15]" 0.25 004 009 000 008 035 0.19
lle [M-159]* 0.30 002 0.06 003 017 042
f(302)" 0.58 019 0.23
[M-57]+ 0.23 002 0.05 050 019 0.01
Meth  [M-159]+ 0.24 004 018 054 0.00
f(302)" 0.19 036 045
[M-57]+ 0.26 002 001 003 020 048
Pro  [M-159]+ 0.26 001 0.2 008 0.63
f(302)" 0.09 019 0.72
[M-57]" 0.16 015 042 0.27
Ser  [M-159" 0.17 042 041
f(302)" 0.18 0.28 0.54
[M-57]" 0.17 0.02 0.07 055 0.19
Thr  [M-85]" 0.17 003 021 059
f(302)" 0.13 030 0.57
[M-57]" 0.31 002 000 000 000 002 005 017 0.26 0.17
Phe  [M-159" 0.31 002 000 000 001 002 011 027 0.26
f(302)" 0.35 023 042
[M-57]" 0.05 001 008 059 0.27
Asp  [M-159% 0.05 0.04 024 0.67
f(302)" 0.08 044 048
[M-57]" 0.05 001 0.02 005 024 0.63
Glu  [M-159" 0.05 001 004 012 0.78
f(302)" 0.10 0.18 0.72
[M-57]" 0.29 002 0.00 001 006 032 0.30
Lys [M-159"* 0.29 002 0.01 003 0.18 047
f(302)" 0.22 0.15 0.63
[M-571" 0.27 002 001 006 026 035 0.03
His  [M-159" 0.26 003 007 025 035 0.04
f(302)" 0.31 017 052
[M-57]" 0.18 002 000 000 001 002 006 019 031 0.21
Tyr [M-159 0.19 001 000 000 001 003 012 032 0.32
f(302)" 0.22 027 051




Table S2: Flux values and 95% confidence intervals

Metabolic Reactions Gene locus / Best fit 95LB 95UB
Gene name
wanillin == OAA' . 100.0 100.0 100.0
wanillin == PYR' N 100.0 100.0 100.0
Vanillin == Methyl_THF' * 1000 | 1000 | 1000
'G6P == F6P' SLG_24770 -2.0 -2.0 -2.0
pgi
— . SLG_20410; 9.7 9.8 9.5
F6P == DHAP + GAP SLG, 23320
'DHAP == GAP' SLG_25820 -9.7 -9.8 -9.5
tpiA
SLG_23350; } R _
'GAP == 3PG' SLG 23340 25.3 25.7 24.8
pgk
SLG_05370
. __ . gpm; -40.3 -41.2 -39.2
3PG == PEP SLG_24020
eno
'PEP == PYR' SLG_05190 18.2 10.1 271.7
pyk
, __ . SLG_11810; 98.9 96.9 103.9
PYR == AceCoA + CO, SLG_18980
'AceCoA + OAA == CIT SLG 25260 | 702 | 683 ) 731
gltA
70.2 68.3 73.1
'CIT==ICIT' SLG_11220
ICIT == AKG + CO,' SLGE1d54OO 68.5 65.2 711
SLG_00740
. —— . SUCA, 58.0 54.7 60.8
AKG == SucCoA + CO, SLG. 00730
sucB
'SUCCOA == SUC' SLG_00720 53.4 50.1 56.3
sucD
'SUC == FUM' SLG_00660 59.7 57.7 62.8
sdhB
, —— \ SLG_04850 63.3 61.3 66.3
FUM == MAL fumA/fumB
'MAL == OAA" SLG_00710 | 587 50.4 69.0
mdh
'MAL == PYR + CO, ' SLG_38170 6.3 0.0 14.4
maeB
'PEP + CO2 == OAA' SLG_14800 -66.1 -74.9 -57.9
pckA
'ICIT == GLX + SUC' SLG_09310 L7 00 55
'GLX + AceCoA == MAL' 5'—%35210 L7 00 55
'RUSP == X5P' SLG_01700 -7.0 71 -6.8
rpe
'RUSP == R5P' SLG_?9730 7.0 6.8 7.1
rpiB
'X5P + R5P == GAP + S7P' SLG_23360 L7 18 17



http://www.kegg.jp/dbget-bin/www_bget?ssy:SLG_38170

'X5P + E4P == GAP + F6P' sLG 23360 | 3 >3 Sl
SLG_32090
'PG6 == PYR + GAP' edd; 00 00 00
SLG_32110
ACECOA == Ac SLG 00120 | 50 51 49
acs
AKG == GLU SLG 29280 | 630 | 616 | 639
gltD
GLU == GLN' SLG 12030 | 66 64 6.6
glnA
SLG_01040
proB;
GLU == PRO SLG 06160 | 20 20 2.1
proA;
SLG_07390
proC
27 2.7 28
'GLU + GLN + CO; + ASP + AceCOA == ARG + AKG + FUM + Ac’ *
OAA + GLU == ASP + AKG SLG_ 37020 | 19.1 185 | 197
aspB
'ASP == ASN' sLG_19730 | 22 22 23
PYR == ALA SLG_17620 | 47 46 48
ald
SLG_01250
SerA;
'G3P + GLU == SER + AKG SLfgrOCl?“o 9.0 8.3 9.6
SLG_20680
serB
'SER == GLY + Methylene_THF' 5'—‘39—6/3740 42 36 48
10 17 04
'Methylene THF == Methyl THF' SLG_12750
metF
‘Methylene_THF == Formyl_THF SLGf(_)IOSSOO 0.9 0.9 0.9
'ASP == THR' . 6.5 5.9 7.1
THR == GLY + AceCOA' SLG_ 38980 | 15 0.9 2.0
ItaA
SLG_08850
! __ , cysE; 2.3 2.2 2.3
SER + AceCoA == CYS + Ac SLG, 05810
cysK
'ASP + PYR + GLU + SUCCOA == LYS + CO, + AKG + SUC’ * 32 31 3.2
'ASP + Methyl_THF + AceCoA == MET + A 14 14 14
'GLU + 2*PYR == VAL + AKG + CO;’ x 3.9 38 40
'AceCOA + 2*PYR + GLU == LEU + AKG + 2*CO;’ * 4.2 41 42
27 26 27
THR + PYR + GLU == ILE + AKG + CO;' *
'E4P + 2*PEP + GLU == PHE + AKG + CO;’ * L7 L7 1.7
'E4P + 2*PEP + GLU == TYR + AKG + NADH + CO' * 13 1.2 13
05 05 05

'SER + R5P + 2*PEP + E4P + GLN == TRP + GAP + PYR + GLU + CO;'




0.9 0.9 0.9
'R5P + Formyl_THF + GLN + ASP == HIS + AKG + FUM ' **

€O, == CO,_Ex 4142 | 4092 | 4225

11 0.0 18.0
'CO2_air + CO2 == CO2 + CO2_air'

'0.488*ALA+0.281*ARG+0.229*ASN+0.229*ASP+0.087*CY S+0.250*GLU+0.250*GLN+0.582*GL
Y+0.090*HIS+0.276*ILE+0.428*LEU+0.326*LY S+0.146*MET+0.176*PHE+0.210*PRO+0.205*SER 07 95 08
+0.241*THR+0.054*TRP+0.131*TYR+0.402*VAL+0.205*G6P+0.071*F6P+0.754*R5P+0.129*GAP+
0.619*G3P+0.051*PEP+0.083*PYR+2.510*AceCoA+0.087*AKG+0.340*OAA+0.443*Methylene_TH

F==39.68*Biomass'

975 96.9 98.2
'Methyl_THF == CO,'

Reversibility Coefficient of Reaction 4 045 033 068

Reversibility Coefficient of Reaction 5 100 087 100

Reversibility Coefficient of Reaction 6 100 0.92 100

- - . 1.00 1.00 1.00
Reversibility Coefficient of Reaction 7
1.00 1.00 1.00
Reversibility Coefficient of Reaction 8
0.41 0.38 0.43

Reversibility Coefficient of Reaction 9

Reversibility Coefficient of Reaction 12 0.13 0.14 0.72

Reversibility Coefficient of Reaction 13 0.00 0.00 067

Reversibility Coefficient of Reaction 15 0.04 0.00 099

- . . 0.17 0.00 0.98
Reversibility Coefficient of Reaction 16
1.00 0.77 1.00
Reversibility Coefficient of Reaction 17
0.75 0.74 0.99

Reversibility Coefficient of Reaction 18

Reversibility Coefficient of Reaction 20 022 0.14 026

Reversibility Coefficient of Reaction 25 100 100 100

- . . 1.00 1.00 1.00
Reversibility Coefficient of Reaction 26
- _ . 0.16 0.14 0.24
Reversibility Coefficient of Reaction 27
0.72 0.30 0.99

Reversibility Coefficient of Reaction 28

Reversibility Coefficient of Reaction 29 0.18 015 022

Reversibility Coefficient of Reaction 40 0.11 0.10 0.12

Reversibility Coefficient of Reaction 41 0.00 0.00 0.00

0.52 0.51 0.52
Simulated ratio of 13C aldehyde

Note: The flux values are represented as the relative values to a vanillin uptake rate of 100.




Many genes have multiple loci and only one of the loci is presented in this table for
representative purpose.

* These conversions involve more than 3 reactions and their annotation has been verified in the
KEGG database.

** Histidine synthesis involves 10 reactions steps from R5P and all of it except one is annotated
in the KEGG database.



