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INTRODUCTION
Massive amounts of FFPE tissue blocks are
stored at the Pathological Anatomy Departments
of Hospitals worldwide. Only in our site - the
University Hospital of a Coruña (HUAC)- there
are more than 1 million, and this number is
rapidly rising, adding 12.800 new blocks so far
this year. These blocks contain highly precious
information that could be unraveled by
molecular analysis.
In this work, we describe a MS-based proteomic
workflow for the qualitative profiling of FFPE
tissues directly from their mold (cassette) and
also from pre-stained histopathology glass
slides.

RESULTS
We worked with two different types of FFPE sections to test varying tissue amounts and storage
conditions. As expected, we found a higher protein yield in cassette samples (1-19,7ug) compared
to the glass slides (≤1ug) (Fig.3). The sample with the highest number of proteins and peptides
identified, respectively 3076 and 19356, was PSA_1 in cassette format. Globally, in slide format, we
found a 2-fold higher PG mean value in PSA samples compared to RA ones (Tab.1). Among the
samples extracted directly from the block, we didn’t observe any statistical difference in term of
number of PG identified between pathologies. Among PSA samples, we found a 2-fold higher PG
mean value in cassette (1895) compared to slide (1076), whereas in RA samples we found a 5-fold
higher value in cassette (2262) compared to slide (463). Only in one case (PSA_2), the number of
PG was quite similar in both matrix: 1652 PG in cassette and 1974 in slide. Of the 2452 top proteins
identified in total (1613 detected with more than 1 peptide) 78% were found in both samples,
indicating that, at least in this case, protein extraction was highly comparable despite the
noticeable differences in tissue format (Fig.4). Similar results were obtained at peptide level.

METHODS
In this study we have analyzed six synovial
membrane tissues obtained from 3 rheumatoid
(RA) and 3 psoriatic arthritis (PSA) patients
(Fig.1). These samples belong to the HUAC
Rheumatology Collection. One slice of 10um
thickness was cut from each block and
collected in 2mL microcentrifuge tubes. In
parallel, two slices of 3um thickness from the
same blocks were deposited onto glass slides
and used for H&E histology (Fig.2). Both types of
FFPE samples were deparaffinized and
rehydrated. Proteins were extracted with lysis
buffer by sonication/heat treatment and cleaned
up by acetone precipitation. Protein pellets
were air dried and re-suspended. Proteins
content was determined by Bradford assay.
Total amount of each sample was reduced,
alkylated and digested with trypsin. Tryptic
peptides were desalted via StageTips. 200ng of
each peptide mixture were injected on a
nanoElute LC coupled to a high-resolution
TIMS-QTOF. Peptides were analyzed in DDA
mode with Parallel Accumulation–Serial
Fragmentation (PASEF) enabled. Mass
spectrometry raw files were processed with
PEAKS Studio 10.6.

CONCLUSION
In this study, we illustrate the usefulness of different types of FFPE stored tissues for rheumatic
disease phenotyping and patient stratification by means of proteomics, and we describe a protocol
for the use of samples stored in glass slides after histological analysis.

Sample #Peptides #Sequences
#Proteins

Groups All Top

Slide 1_PSA 3324 2886 844 1114 911

Slide 2_PSA 9219 8041 1974 2395 2092

Slide 3_PSA 1332 1157 407 615 501

Slide 4_RA 1402 1232 371 586 440

Slide 5_RA 854 741 361 486 400

Slide 6_RA 2126 1880 657 907 729

Cassette 1_PSA 19356 17570 3076 3552 3188

Cassette 2_PSA 7086 6502 1652 2058 1763

Cassette 3_PSA 6501 5538 969 1308 1062

Cassette 4_RA 12054 10731 2357 2808 2478

Cassette 5_RA 10123 9015 2069 2534 2189

Cassette 6_RA 12105 10911 2362 2843 2474

PROTEOME PROFILING OF FORMALIN-FIXED PARAFFIN-EMBEDDED 
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Fig. 1: Prominent clinical features of psoriatic arthritis and rheumatoid arthritis. Adapted from www.6-domains.com.
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Fig. 2: Protein extraction from FFPE samples (cassette and slide) followed by nanoLC-MS/MS analysis.   

Fig. 3: Protein exctracts from PSA & RA samples resolved by 1D gel electrophoresis. 
Gels were stained with silver nitrate to confirm the results obtained by Bradford assay. 

All slide samples (S) as well as one RA (RA_4) cassette sample (C) were below LOD.

Fig. 4: Venn Diagrams illustrating common and unique top proteins & peptides in cassette and slide format from the sample PSA_2. Tab. 1: Results obtained by PEAKS analysis of the six FFPE tissues in cassette and slide format.


