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•  Technology drives extreme high throughput with 
modern computational tools

•  Methods advance to analyzing large cohorts of 
targeted protein panels, post-translational 
modifications, spatial profiling and much more

•  Collaborations with biologists, technologists, 
method developers and data scientists essential 
to understanding biology at single-cell resolution

•  Drive new science and discoveries in health and 
disease with compilation of tissue atlases such 
as the Human Cell Atlas

Single-cell western blots
quantified target proteins multiplexed 
to ~11 protein targets per single cell1

Large single-cell oocyte
Unbiased single-cell proteomics  
of oocytes using HRAM LC-MS 

~40 proteins3 

nanodroplet sample processing
nanoPOTS downscales sample  
processing volumes enabling  
LC-MS and spearhead new  
developments in commercial  

sample preparation5 

16 cells per LC-MS run
Protocol for unbiased  

proteomics with TMT multiplexing 
(16 cells per run) on small  

mammalian cells7

Automation of  
sample preparation

Commercial automated sample 
preparation system introduced 
for high throughput TMT multi-
plexed single-cell proteomics8

Mass cytometry
Targeted single-cell protein  

profiling using mass cytometry 
~40 proteins2

Single embryonic cell
Single blastomeres that were 
isolated from the 16-cell frog 

(Xenopus laevis) embryo  
1700 protein groups4

SCoPE-MS small 
mammalian cells 

Single-Cell ProtEomics by Mass 
Spectrometry with TMT multiplexing 
(8 cells per run) on small mammalian 

cells using HRAM LC-MS6

 Discover more at thermofisher.com/singlecellproteomics 

A brief chronology 

The terms “single-cell protein” and “single-cell proteomics” were used for literature search. 

Year-on-year growth in publications 
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Evolution of modern single-cell proteomics 
Researchers have been pushing single-cell protein analysis  
for a long time with techniques such as mass cytometry and  
single-cell western blotting that rely on targeted markers  
(e.g., antibodies). With the continued innovation of high-resolution 
accurate mass (HRAM) Thermo Scientific™ Orbitrap™ mass 
spectrometry, we have moved from analyzing large single cells 
such as oocytes to small mammalian cells. 

As pioneers and innovators in proteomics research, Orbitrap 
mass spectrometry has led the way to defining the modern  
era of unbiased single-cell proteomics with the ability not only  
to analyze in much greater depth per cell (>3000 proteins),  
but also multiplexing to maximize throughput and sensitivity 
(>200 cells per day) so that we can truly move away from 
inferring proteins from mRNA levels. 

The future of single-cell proteomics is bright as illustrated  
with the growing number of publications per year and  
we look forward to driving innovations in single-cell  
proteomics that unlock the potential of analyzing large  
cohorts of targeted protein panels, post-translational 
modifications and much more. 
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