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Extended DataFig. 3| Carrier proteome effect in label-free single cell HeLasamplesin Spectronaut. c) Trend analysis showing the numbers in peptide
proteomics. a) Number of proteins and precursors identified in the HeLa identifications when single-cell data is searched with different number of single-
samples in DIA-NN. b) Number of modified peptides identified in the single cell cellfiles and with carrier proteomes in Spectronaut.
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Extended DataFig. 4 | Error rate estimation in single cell proteomics through
entrapment analysis. (a-b) Number of proteins identified in SCP using a 1x
mimic database using Spectronaut (a) and DIA-NN (b). (c-d) Density plot for

the distribution of PG.Qvalues of false and target identifications in single-cell

1x_mimic_1Cell 1x_mimic_20Cells Target_1Cell

samples using Spectronaut (c) and DIA-NN (d). Note, raw files were searched in
Spectronaut with Method Evaluation option checked, and the first pass results
were used from DIA-NN.
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Extended Data Fig. 5| Number of phosphosites identified using the Vanquish Neo and FAIMS approach. Bar and dot plots showing the number of phosphosites on
different residuesidentified in single HeLa cell samples. The single cell samples were prepared and analyzed using the Vanquish Neo and FAIMS approach.
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Extended Data Fig. 6 | Analysis of the phosphosites using Chip-Tip method.
(a-b) Identifications of phosphoproteins (a) and phosphosites (b) in the single
celland 20-cell samples. (c) Identified phosphosites per proteinin single cell

samples. (d) GO enrichment analysis of the phosphoproteinsin the single cell
samples. (e-f) UpSet plot of the identified phosphosites in single cell (e) and 20-
cell (f) samples.
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Extended Data Fig. 7| Number of proteins and peptides quantified in single ofalarge EB cell (top) compared to a HeLa cell (bottom) before dispensing with
cells from EBs and hiPSCs and changes in SBDS abundance. a) Number of cellenONE. d) Principal component analysis of normalized protein abundances
proteins. b) Number of peptides. The horizontal line in the boxplots represent in hiPSCs and EB cells. Points corresponding to single cells are colored according
the median, 25th and 75th percentiles and whiskers represent measurements to to the abundance of SBDS protein normalized to the median abundancein all

the Sthand 95th percentiles. n =12 for hiPSCs and n = 50 for EB cells. ¢) Example samples asin Fig. 6b.
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Statistics

For all statistical analyses, confirm that the following items are present in the figure legend, table legend, main text, or Methods section.
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The exact sample size (n) for each experimental group/condition, given as a discrete number and unit of measurement
A statement on whether measurements were taken from distinct samples or whether the same sample was measured repeatedly

The statistical test(s) used AND whether they are one- or two-sided
Only common tests should be described solely by name, describe more complex techniques in the Methods section.

A description of all covariates tested
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A description of any assumptions or corrections, such as tests of normality and adjustment for multiple comparisons

A full description of the statistical parameters including central tendency (e.g. means) or other basic estimates (e.g. regression coefficient)
AND variation (e.g. standard deviation) or associated estimates of uncertainty (e.g. confidence intervals)
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For null hypothesis testing, the test statistic (e.g. F, t, r) with confidence intervals, effect sizes, degrees of freedom and P value noted
Give P values as exact values whenever suitable.
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For Bayesian analysis, information on the choice of priors and Markov chain Monte Carlo settings
For hierarchical and complex designs, identification of the appropriate level for tests and full reporting of outcomes

Estimates of effect sizes (e.g. Cohen's d, Pearson's r), indicating how they were calculated

Our web collection on statistics for biologists contains articles on many of the points above.

Software and code

Policy information about availability of computer code

Data collection Mass spectrometry data was acquired using the Orbitrap Astral MS, using Thermo Tune software (version: 0.4 or higher)

Data analysis Proteomics data was analysed using Spectronaut (v18 and v19).
DIA-NN version 1.9.
ClusterProfiler v4.8.3.
imp4p version 1.2.

For manuscripts utilizing custom algorithms or software that are central to the research but not yet described in published literature, software must be made available to editors and
reviewers. We strongly encourage code deposition in a community repository (e.g. GitHub). See the Nature Portfolio guidelines for submitting code & software for further information.
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Data

Policy information about availability of data
All manuscripts must include a data availability statement. This statement should provide the following information, where applicable:

- Accession codes, unique identifiers, or web links for publicly available datasets
- A description of any restrictions on data availability

- For clinical datasets or third party data, please ensure that the statement adheres to our policy

The databases used for data analysis consisted of the Uniprot 2022 release, which contains 20,588 sequences, alongside an additional 246 common contaminant
sequences.

The mass spectrometry proteomics data have been deposited to ProteomeXchange Consortium (http://proteomecentral.proteomexchange.org) via the PRIDE
partner repository with dataset identifier PXD049211 and PXD049181 (hiPSC and EB datasets) and the iProX partner repository with the dataset identifier
PXD054944 (SCP samples with the Vanquish Neo-FAIMS workflow). These datasets are publicly available.
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Research involving human participants, their data, or biological material

Policy information about studies with human participants or human data. See also policy information about sex, gender (identity/presentation
and sexual orientation and race, ethnicity and racism.

Reporting on sex and gender Data reported in this work does not involve human participants.

Reporting on race, ethnicity, or Data reported in this work does not involve human participants.
other socially relevant

groupings

Population characteristics Data reported in this work does not involve human participants.
Recruitment Data reported in this work does not involve human participants.
Ethics oversight Data reported in this work does not involve human participants.

Note that full information on the approval of the study protocol must also be provided in the manuscript.
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Life sciences study design

All studies must disclose on these points even when the disclosure is negative.

Sample size No sample size calculation was performed, the number of samples used per experiment were chosen based on previous experience to obtain
enough statistical power in DIA experiments.

Data exclusions  For single-cell analysis, samples corresponding to more than one cell due to technical error, which was highlighted by the CellenONE sorter
were excluded from analysis since the analysis only aimed to study single cells.

Replication To assess technical variability of the mass spectrometry measurements each experiment was performed using at least three injection
replicates for the method evaluation part. For other single-cell analysis at least 10 cells were analyzed per conditions.
All attempts at replicating the data were successful.

Randomization  No randomization was performed for technical benchmark.

Blinding Researchers were not blinded to perform the experiments reported in this work.
This was required as to keep a strict overview of mass spectrometry method selection.

Reporting for specific materials, systems and methods

We require information from authors about some types of materials, experimental systems and methods used in many studies. Here, indicate whether each material,
system or method listed is relevant to your study. If you are not sure if a list item applies to your research, read the appropriate section before selecting a response.
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Policy information about cell lines and Sex and Gender in Research

Cell line source(s) Hela cells were obtained from ATCC. hiPSCs hi12 were derived from hFF provided by ATCC.
Authentication The cell lines used were not authenticated.
Mycoplasma contamination All cell lines tested negative for mycoplasma contamination.

Commonly misidentified lines  This study does not involve commonly misidentified cell lines.
(See ICLAC register)






