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Figure S1: Histograms of measured log ratios without Boundary Detection and Model Fitness
Check, BD(-) MFC(-). The vertical lines indicate the predefined ratios.
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Figure S2: Histograms of measured log ratios after applying BD(+) but not MFC(-). The vertical
lines indicate the predefined ratios.

(a) NMAE HLR: 2d5-10rbi (b) STD LRD HLR: 2d5-10rbi () MedLRD HLR : 2d5-10rbi
1 15

I Y AO BD(-)MFC(-)
[ YAO BD(+)MFC(-)
[ YAO BD(+)MFC(+)
0{ C__1BRBD(-MFC(-)
[ BR BD(+)MFC(-)
[ BR BD(+)MFC(+)

e

o o ol—n N, ,
1 2 3 1 2 3 1 2 3
Intensity Group Number Intensity Group Number Intensity Group Number

Figure S3: NMAE and LRD on Orbitrap 2.5:1 sample with(+) or without (-) boundary detection
(BD) and model fitness check (MFC) on three intensity groups. Intensity Group 1: lower 20%; 2:
middle 60%; 3: upper 20%. (a) Normalized Mean Absolute Error (NMAE). (b) STD of LRD. (c)
Median of LRD
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Figure S4: NMAE and LRD on Orbitrap 5:1 sample with(+) or without (-) boundary detection
(BD) and model fitness check (MFC) on three intensity groups. Intensity Group 1: lower 20%; 2:
middle 60%; 3: upper 20%. (a) Normalized Mean Absolute Error (NMAE). (b) STD of LRD. (c)

Median of LRD
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Figure S5: NMAE and LRD on TOF sample with two conditions with(+) or without (-) boundary
detection (BD) and model fitness check (MFC) on three intensity groups. Intensity Group 1: lower
20%; 2: middle 60%; 3: upper 20%. (a) Normalized Mean Absolute Error (NMAE). (b) STD of
LRD. (¢) Median of LRD. We can see that MFC provids significant performance improvement in
TOF.
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Figure S6: NMAE and LRD on samples with 2 conditions with(+) or without (-) boundary de-
tection (BD) and model fitness check (MFC) on three intensity groups. Intensity Group 1: lower
20%; 2: middle 60%; 3: upper 20%. (a) Normalized Mean Absolute Error (NMAE) on Orbitrap.
(b) STD of LRD on Orbitrap. (c) Median of LRD on Orbitrap (d)Normalized Mean Absolute Error
(NMAE) on TOF.(e) STD of LRD on TOF. (f)Median of LRD on TOF. In this fiture we plot the
NMAE and LRD analysis based on peptides that has corresponding features in another technical
replicates. On the Orbitrap data, we first obtain a union of 2035 peptides identified through tan-
dem MS. For the sake of evaluating the LRD between corresponding features in two replicates
(OrbiR1,0rbiR2) , we first process each replicate separately, and identify corresponding features
by looking for common peptides identified by tandem MS in both replicates. We find 1074 cor-
responding pairs. For the (TOFR1, TOFR2), we identify corresponding features by an algorithm
similar to that reported in.! We can see that due to the requirement that these peptides must be
corresponding features, the filtering effect of MFC is no longer obvious, and BD is the main factor
in performance improvement. The analysis is performed based on peptides identified through the
Trans-Proteomic Pipeline (TPP)? based on the Orbitrap dataset (OrbiR1, OrbiR2). International
Protein Index (IPI) human database version 3.68 is selected as the source of protein sequences.
For X!Tandem, the parent mass and fragment ions are searched with maximal mass errors of 7ppm
and 0.5 dalton respectively. Methionine oxidation and n-terminal acetylation are considered as
variable modifications, and cysteine carbamidomethylation is selected as the fixed modification.
The modification mass of the C is set to 57.021464, and the potential modification mass of M is
set to 15.994915. The input of the cleavage C-terminal mass change is set to 21.01. In database
search, the minimum length of peptide is set to 6, and the maximum missed cleavage sites is set
to 2. Finally Peptide-Prophet is used to validate the search results, and peptides with probability >
0.90 are exported into a text file for further quantification analysis.



