
Deep mass spectrometry profiling of 10,000+ proteins
in FFPE tissue reveals novel functional biology
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Technical median coefficient of variation (CV) is < 5%

for repeat samples and < 8% across serial FFPE sections.

Greater than 0.8 correlation is observed between matched

FFPE and fresh-frozen samples, with 97% protein overlap.

Proteins measured in FFPE tissue include more than

200 oncogenes and 500 approved drug targets.

Learn more
about  FFPE
proteomics
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Introduction

Formalin-fixed, paraffin-embedded (FFPE)

tumor tissue represents the largest, most

clinically annotated oncology resource

available, yet the proteome – which provides

the most direct readout of target abundance,

pathway activation, immune contexture, and

therapeutic response – has remained largely

inaccessible in these samples at scale.

Fixation effects on protein structures largely

limit profiling approaches to DNA and RNA

sequencing or low-plex immunohistochemistry

(IHC) which cannot quantify important

functional tumor biology, assay specific protein

isoforms, or uncover novel protein targets for

therapeutic development.

Herein we describe the development of a
next-generation mass spectrometry-based
FFPE proteomics workflow enabling the
large-scale, quantitative measure of 10,000+
protein groups in a single 5 µm FFPE slide.

Conclusion

Sapient’s next-generation

FFPE proteomics method

unlocks previously
inaccessible functional
biology in FFPE samples,
enabling novel biomarker
discovery, faster target
identification and validation,
and mechanistic context for

accelerating drug development.

Methodology

The FFPE proteomics workflow uses

Covaris AFA  technology for ultrasonic

deparaffinization and decrosslinking,

followed by column-based cleanup and

digestion for high-yield peptide recovery

from minimal FFPE sample input.

Processed samples are assayed via label-
free quantitative DIA proteomics analysis
using Evosep™ nanoflow liquid
chromatography coupled to Bruker
timsTOF HT mass spectrometers (Fig A).

®

The workflow achieves exceptional
reproducibility across technical
replicates and across sequential samples
from a given FFPE block (Fig B), as well as

close reproducibility in proteins assayed

and quantitation relative to matched
fresh-frozen tissue samples (Fig C).
Among the 10,000+ proteins measured are

known oncogenes, approved drug targets,

and emerging drug targets (Fig D).

Results

A

5 µm FFPE Slide Input
1 slide used per extraction

Ultrasonication
Deparraffinization, decrosslinking,

and homogenization using Covaris

AFA technology

Sample Preparation
and Digestion

Using column-based

cleanup

Sample Analysis
Label-free DIA proteomics using

Evosep nanoflow LC coupled to

Bruker timsTOF HT MS

Data Processing
Data extraction and

batch normalization for

statistical analysis

Proteomics analysis of FFPE

samples has been applied across
diverse tumor types, including
lung, gynecologic, breast,
colorectal, and pancreatic
cancers, as well as critical
normal tissue for differential

protein expression analysis,

enabling direct measurement of

10,000+ protein groups in a 5 µm
FFPE slide or curl section.

Proteomics data reveals novel
insights into functional tumor
signaling, immune activation,
and resistance mechanisms
with single protein and pathway-

level resolution (Fig E).

Analysis of ovarian tumor

samples and matched

control tissues reveals

differential expression of

known targets as well as

dozens of novel proteins

and protein isoforms for

tumor targeting. Through

selective tagging and
enrichment of tumor cell
surface proteins
(SurfaceSeek™), we
further identify a number
of differentially expressed
surface proteins optimal

for ADC or T-cell engager

therapies (Fig F).

FFPE proteomics analysis of ovarian tumor and matched

normal tissue reveals differentially expressed protein

targets, including both established (orange) and novel cell

surface proteins (blue) for therapeutic development.
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