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Supplementary Figure 1. Peptide-level FDP evaluation for MaxQuant, MetaMorpheus,
MSFragger, and MSFragger-DDA+. Two calculation methods, including the upper bound and

lower bound method, were applied. Source data are provided as a Source Data file.
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Supplementary Figure 2. Sensitivity and false discovery proportion evaluation similar to
Figure 2, but the latest version of MetaMorpheus (version 1.0.6) is used. (a) Number of
peptide sequences identified by MaxQuant, MetaMorpheus (version 1.0.6), MSFragger,
MSFragger-DDA+, and Scribe. (b) Protein-level FDP evaluation for MaxQuant, MetaMorpheus
(version 1.0.6), MSFragger, and MSFragger-DDA+. Two calculation methods, including the upper

bound and lower bound, were applied. Source data are provided as a Source Data file.
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Supplementary Figure 3. Performance benchmarking using timsTOF ddaPASEF data. (a)
Number of quantified proteins from the DDA and DDA+ workflows. The samples are from the
K562 cell line. There are three biological replicates. Each biological replicate contains four
technical replicates. “MBR+” and “MBR-" are with and without MBR, respectively. (b) Numbers
and CVs of overlapped and non-overlapped proteins quantified from the DDA and DDA+
workflows using the K562 cell line. The blue box plots are from the unique proteins of the DDA
mode, the green box plots are from the common proteins of the DDA mode, the red box plots are
from the common proteins of the DDA+ mode, and the yellow box plots are from the unique
proteins of the DDA+ mode. The common proteins are the overlapping proteins quantified in both
DDA and DDA+ modes. The numbers on the right are the quantified proteins. For biological
replicates K562_1, K562 2, and K562 _3, there are 185, 175 and 178 unique proteins of the DDA
mode; 774, 776, and 777 unique proteins of the DDA+ mode; and 5641, 5620, and 5616 common
proteins, respectively. The box in each plot captures the interquartile range (IQR) with the bottom
and top edges representing the first (Q1) and third quartiles (Q3), respectively. The median (Q2)
is indicated by a horizontal line within the box. The whiskers extend to the minima and maxima
within 1.5 times the IQR below Q1 or above Q3. (¢) PCA plot of the quantitative results from two

cell lines, A549 and K562, and their three experimental replicates. The result is from the DDA



workflow. (d) Similar to (c) but the result is from the DDA+ workflow. Source data are provided as

a Source Data file.



a 54 ms maximum injection time, 30k MS2 resoluticn b 118 ms maximum injection time, 60k MS2 resolution

.
.
.
. .
. .
| I I

20000 20000

.
. .
. . .
. .
. . - . -
. .
. . - .
15000 - - -
- .
.
- .
10000
5000 5000 I

0

2Th 4Th B8Th 2Th 4Th 8Tl

@
=]
=1
=3

Number of peptides
2
8
2
=]

Number of peptides

0

12Th 18Th 24Th 48Th h 12Th 18Th 24Th 48Th
s CHIMERYS mmm FragPipe mm MetaMorpheus msm CHIMERYS mmm FragPipe = MetaMorpheus
C 20 min d 40 min
3500 4000
« 3000 w» 3500
< £
2 £ 3000
£ 2500 g
g 2 2500
£ 2000 £
3 2 2000
‘5 1500 5
g 5 1500
£ £
z 1000 Z 1000
500 500
0 0
K562 Hela K562 Hela
mmm CHIMERYS CV<20% CHIMERYS CV = 20% mmm CHIMERYS CV<20% CHIMERYS CV = 20%
B FragPipe CV<20% FragPipe CV = 20% W FragPipe CV<20% FragPipe CV = 20%
= MetaMorpheus CV<20% MetaMorpheus CV = 20% = MetaMorpheus CV<20% MetaMorpheus CV = 20%
e 1ng f 200ng
600D . i . 40000
1 - i
5000 . .
8 \ . 3
= . . = 30000
£ 4000 3 2
g g
s i H Lo T i
§ 3000 & 20000
5 3 E
2 z
2000
10000
1000
0 0
1 2 4 8 12 18 24 28 56 1 2 3 4 5 6 7 8
iso width [miz] iso width [m/z]
mmm CHIMERYS B FragPipe . MetaMorpheus Bmm CHIMERYS s FragPipe . MetaMorpheus

Supplementary Figure 4. Sensitivity assessment using three WWA datasets. (a) and (b)
Numbers of peptides from the first WWA dataset. There are 14 samples with different isolation
windows, maximum injection time, and MS2 resolutions. Each sample contain two technical
replicates. MBR is enabled. The bar height represents the mean of the counts, and the black dot
represents the peptide count for each replicate. (¢) and (d) Numbers and CVs of quantified
proteins from the second dataset. The samples are from K562 and HelLa cell lines, respectively.
There are four samples with different combinations of cell line and gradient length. Each sample
has eight technical replicates. MBR is enabled. (e) and (f) Numbers of identified peptides from
the third WWA dataset. There are 17 samples with different isolation windows and sample

amounts. Each sample has three technical replicates. The bar height represents the mean of the



counts, and the black dot represents the peptide count for each replicate. Source data are

provided as a Source Data file.
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Supplementary Figure 5. Sensitivity assessment similar to Figure 4 and Supplementary

Figure 3, but the latest version of MetaMorpheus (version 1.0.6) is used. (a) and (b) Numbers



of peptides from the first WWA dataset of Truong et al. MBR is disabled. (¢) and (d) The same
dataset as (a) and (b) but with MBR enabled. (e) and (f) Numbers and CVs of quantified proteins
from the second dataset of Truong et al. MBR is disabled. (g) and (h) The same dataset as (e)

and (f) but with MBR enabled. Source data are provided as a Source Data file.
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Supplementary Figure 6. Performance demonstration using a large-scale glioma dataset.
(a) Venn diagram showing the number of quantified genes from the DDA and DDA+ workflows.
(b) Scatter plot showing the percentage of protein-level missing values by comparing DDA and
DDA+ workflows. (¢) GO analysis using the results from the DDA and DDA+ workflows. Source

data are provided as a Source Data file.



