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Table S1. Comparison of features of IsoCor, MIDcor, IsoCorrectoR, and CorMID.

Corrects for: IsoCor [12] MIDcor [10] IsoCorrectoR [11] CorMID
natural abundance X X X X
tracer purity X

overlap with other Compounds X

proton loss X X
overlap with other in-source fragments X
overlap with rearrangement products X
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Figure S1. The function CorMID works as follows: a residual error (err) between an observed vector of measured ion
intensities (rawMID) and a reconstructed vector of similar size (recMID) is calculated out of a fragment distribution
vector (1) and the corrected MID (corMID). The size of r is dependent on the number of fragments considered and the
size of vector corMID is dependent on the number carbon atoms within the molecule. Under normal operating condi-
tions r and corMID are estimated until the best recMID (err minimized) is found. r or corMID can also be manually fixed.

That leads to a unique solution of the function. The corMID and r, which lead to the best recMID are the output of
CorMID.
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Figure S2. Evaluation of library compound 22, 3-DEHY-
DROSHIKIMATE (1MeOx, 3TMS). (A) The measured inten-
sities of the compound are normalized to the vector sum.
The main adduct [M+H]* is represented as M+0 in the spec-
trum. The true MID (corMID) and fragment distribution r
are unknown, which is indicated by two question marks. (B)
Assuming no artificial labelling we can estimate the frag-
ment distribution which fits the observed data best and use
this r to reconstruct the expected measurement values. The
error between the reconstructed MID and the measured
MID is annotated in the spectrum. (C) Using r as obtained
in (B) as a fixed parameter and estimating the optimal MID,
we observe a much better fit of the measured data when as-
suming approximately 23% M1 labelling. (D) For compari-
son we can estimate MID and r in parallel which further re-
duces the fitting error in the reconstructed MID. In conclu-
sion, this example shows that dubious peak intensities, i.e.
as a result of impurities, will hamper the correct estimation
of MID and r. In the example the M+1 is most likely wrong
and shows too high intensity. We found such problems in
approximately 10% of all library samples.
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Figure S3. Distribution of calculated fragment fractions for all 288 compounds with M0=100% (top row, similar to Figure
3). For comparison we estimated corMID using a fixed r (with [M+H]* =1) to find the number of compounds that show
>5% deviation from the correct M0=100% without considering fragments other than [M+H]*. The r for this subset of 136
compounds is depicted in the bottom row. All 33 compounds which showed the fragment [M+H30-CH4]* did yield a
wrong M0 when the fragment was not considered. The same was true for most of the [M]* (101 of 114) and [M-H]* (55
of 62) fragments.
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Figure S4. rawMID intensities of Gln after Glc labeling (upper row), rawMID intensities of Gln after GIn labeling (bottom
row). Notice the intensity difference for the fifth replicate, leading to a different MID and fragment distribution see
Figure 5A-B.
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Figure S5. Three reconstructed rawMIDs (equivalent to normalized measured ion intensities) based on MID and frag-
ment distribution as presented in the figure title. Spectra are identical within the limits of APCI-MS (error ~2% devia-
tion).
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Figure S6. Heuristic error distribution of free fit (i.e. estimating corMID and fragment distribution at the same time) for
20% M3 pyruvic acid with 10% [M]*. Each circle within the triangle defines a unique combination of r (fragment distri-
bution), allowing here only 3 fragments to facilitate visualization. The color of each circle indicates the smallest fitting
error achievable for this r. Without any weighting two equivalent local minima exist in the solution space.
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Figure S7. Heuristic error distribution of free fit (i.e. estimating MID and fragment distribution at the same time) for
Citrulline with MID={0.2,0,0.5,0,0.25,0.05,0} and fragment distribution={0.8 [M+H]*, 0.2 [M]*}. Without any weighting
three local minima exist in the solution space.



