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Figure S1. Photograph of a set of serum samples next to the hemolysis palette from the CDC 
(https://www.cdc.gov/ncezid/dvbd/specimensub/hemolysis-palette.html, accessed Sept. 9, 2023) 
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Figure S2. Expected fragment ions for Glu-fibrinopeptide as calculated by using MassLynx software 
(Waters Corp.) 

 

 

Figure S3. Blast search with human tubulin alpha-1A chain (Q71U36|TBA1A_HUMAN) at Uni-
prot.org (accessed Sept. 5, 2023). Overview of the top hits. 
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Figure S4. Blast search with human tubulin alpha-1A chain (Q71U36|TBA1A_HUMAN) at Uni-
prot.org (accessed Sept. 5, 2023). Alignment of the matches better than 90%. Red boxes indicate ex-
emplary unique tryptic peptides.   

 

 

Figure S5. Chromatograms of ten ISA samples measured with the EXII machine (2023). The outlier 
sample EXII01980std is the blue trace. 
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Supplementary Methods S1 – Generation of ISA samples 
1.1 Cell Culture 

Human cancer cell line A549 was purchased from the German Collection of Micro-
organisms and Cell Cultures GmbH (DSMZ). The frozen cell suspension was thawed at 
37 °C and transferred into a 75 cm² cell culture flask (Sarstedt AG & Co. KG, Nümbrecht, 
Germany) containing Dulbecco Modified Eagle medium with 10 % fetal calf serum (both 
PAN-Biotech GmbH, Aidenbach, Germany). Cell cultures were maintained in a CO2 in-
cubator at 37 °C and 5% CO2 until they reached 80% confluence. To obtain sufficient cel-
lular material, cells were expanded by stepwise splitting them into flasks with bigger 
growth area (175 cm2) (in total, 49 flasks), using Trypsin/EDTA (PAN-Biotech GmbH). 
A549 cells were washed with PBS without magnesium and calcium (PBS, PAN-Biotech 
GmbH) and harvested by mechanical scraping. The cell suspension was transferred into 
a 50 ml-falcon, washed with PBS and centrifuged at 300 × g for 5 min at room temperature. 
The cell pellets were stored at -80 °C. 

 
1.2 Cell Lysis and Protein Extraction  

The pellets were resuspended in 1.5-fold amount (w/v) of urea buffer (7 M urea, 2 M 
thiourea, 30 mM tris base, 0.1% sodium deoxycholate) and vortexed. Ultrasound-assisted 
extraction of proteins was performed using an ultrasonic probe (Bandelin electronics, Ber-
lin, Germany) with 3 cycles of 10 s irradiation (power ~60%) followed by 1 min in silent 
conditions on ice. To remove the cell debris, the lysate was centrifuged for 15 min at 
13.200 rpm at 10°C and the supernatant was transferred into a new tube. The protein con-
centration was determined according to Bradford [45] using Bio-Rad Protein Assay Dye 
Reagent (Bio-Rad Laboratories, USA, Cat# 5000006).  

 
1.3 Cell Protein Digestion 

500 µg of cell protein were taken for digestion (in total, 38 replicates). 50 mM ammo-
nium bicarbonate was added to reduce the urea concentration to 1 M. Proteins were re-
duced using dithiothreitol (final 5 mM, 20 min, 56 °C) and alkylated with iodoacetamide 
(final 15 mM, 20 min, room temperature, in dark). For proteolytic digestion, samples were 
incubated with trypsin (SERVA Electrophoresis GmbH, Heidelberg, Germany) in an en-
zyme-to-protein ratio of 1:50 overnight at 37 °C. The digestion was stopped by adding 
10 % trifluoroacetic acid (TFA, final 0.1%).  

 
1.4 Sample Quality Control, Aliquoting and Storage 

The quality of digestion in each replicate was tested by using LC-MS/MS. Prior, the 
peptide concentration in each replicate was determined by amino acid analysis [46,47]. 
200 ng were injected to an UltiMate™ 3000 RSLC nano system (Thermo Fisher Scientific 
Inc., Waltham, MA, USA) using a trap column (Acclaim PepMap 100, 300 µm × 5 mm, 
C18, 5 µm, 100 Å; flow rate 30 µL/min) and separated on an analytical column (Acclaim 
PepMap RSLC, 75 µm × 50 cm, nano Viper, C18, 2 µm, 100 Å) by a gradient from 5–30% 
solvent B over 98 min (solvent A: 0.1% formic acid (FA) in water; solvent B: 0.1% FA, 84% 
acetonitrile in water; flow rate 400 nL/min; column oven temperature 60 °C). Mass spec-
trometry analysis was performed using Orbitrap Elite™ and LTQ Velos Pro (Thermo 
Fisher Scientific, Bremen, Germany). Chromatographic profiles, symmetry, width, and in-
tensity of chromatographic peaks, charge states distribution, number of identifications 
(proteins, peptides) and the number of missed cleavages were checked for each repli-
cate. The 34 replicates that successfully met the assessment criteria were then pooled. Six 
pre-selected heavy peptides (GEPAAAAAPEAGASPVEK, NLVVGDETTSSLR, LQPG-
DIGIYR, VVVLPSGALQISR, YPGAYYIFQIK, NIPTVNENLENYYLEVNQLEK) were 
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spiked to the pool at 100 fmol of each peptide per 200 ng of the peptide matrix. After vig-
orous mixing, the peptide matrix was aliquoted (15 µg aliquots), dried in a vacuum con-
centrator and stored at -80 °C until further use. 

 

Supplementary Methods S2 – Mass Spectrometric Analysis of ISA Samples 
The ISA samples analzed in this work have been measured with nano-high performance-
liquid chromatography (HPLC) followed by electrospray ionization (ESI)-MS/MS on 
Thermo Fisher Scientific instruments in 2015, 2019 and 2023; the details are described in 
the following subsections. 
 
2.1 PROETD 
Nano-HPLC-MS/MS was performed on an UltiMate 3000 RSLCnano LC system (Dionex, 
Idstein, Germany). First, samples were loaded on a trap column (Dionex, 75 µm × 2 cm, 
particle size 3 µm, pore size 100 Å) with 0.1% TFA (flow rate 10 µl/min). After washing, 
the trap column was serially connected with an analytical C18 column (Dionex, 75 µm × 
25 cm, particle size 2 µm, pore size 100 Å). The peptides were separated with a flow rate 
of 400 nl/min using the following solvent system: (A) 95% acetonitrile, 0.1% FA; (B) 80% 
acetonitrile, 0.1% FA. In a first step a gradient from 100% A to 40% B (95 min) was used, 
followed by a second gradient from 40% B to 95% B within 2 min and finally a gradient 
from 95% to 5% B. The HPLC system was directly coupled to a nanoelectrospray 
ionization source (Thermo Fisher Scientific, Bremen, Germany). ESI-MS/MS was 
performed on a LTQ Orbitrap Velos (Thermo Fisher Scientific). MS spectra were scanned 
between 300 and 2000 m/z with a resolution of 30,000 and a maximal acquisition time of 
500 ms. The m/z values initiating MS/MS were set on a dynamic exclusion list for 35 s. 
Lock mass polydimethylcyclosiloxane (m/z 445.120) was used for internal recalibration. 
The 10 most intensive ions (charge > 1) were selected for MS/MS-fragmentation in the ion 
trap. Fragments were generated by low-energy collision-induced dissociation on isolated 
ions with collision energy of 35% and maximal acquisition time of 50 ms. 
 
2.2 QExHF 
Nano HPLC analysis was performed on an UltiMate 3000 RSLC nano LC system (Thermo 
Fisher Scientific, Bremen, Germany). In detail, samples were loaded on a trap column (Ac-
claim®PepMap 100, 100 µm × 2 cm, C18, particle size 5 µm, pore size 100 Å) with 0.1% 
TFA (flow rate 10 µl/min) for 8 min, serially connected to an analytical column (Ac-
claim®PepMap RSLC, 75 µm x 50 cm, C18, particle size 2 µm, pore size 100 Å). Peptides 
were separated with a flow rate of 400 nl/min and a solvent gradient from 4% A to 40% B 
(A: 0.1% FA, B: 84% acetonitrile, 0.1 % FA) for 95 min. Columns were subsequently 
washed by eluting 95% solvent B for 12 min followed by an equilibration to 5% solvent B 
for 5 min resulting in a total of 120 min run time. The HPLC system was online-coupled 
to the nano ESI source of a QExactive HF mass spectrometer (Thermo Fisher Scientific, 
Bremen, Germany). Ionization was performed with a spray voltage of 1500 V and capil-
lary temperature of 275 °C. In ESI-MS/MS analysis, full MS spectra were acquired in the 
range from 350 to 1400 m/z with a resolution of 60.000 at 200 m/z for the detection of pre-
cursor ions (AGC target 3e6, 80 ms maximum injection time). The m/z values initiating 
MS/MS were set on a dynamic exclusion list for 30 s, and the 20 most intensive ions (charge 
state +2, +3, +4) were selected for fragmentation. MS/MS fragments were generated by 
high-energy collision-induced dissociation (HCD), with a fixed normalized collision en-
ergy (NCE) of 28. The fragments were analyzed in an Orbitrap mass analyzer with 60.000 
resolution (AGC target 1e6, 120 ms maximum injection time) an isolation window of 1.6 
m/z and a fixed first mass of 100 m/z. The scan range was set between 200-2000 m/z and an 
intensity threshold of 4.2e04 was applied. 
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2.3 EXII 

200 ng of sample peptides in 0.1 % TFA were injected to Vanquish Neo UHPLC system 
(Thermo Fisher Scientific, Bremen, Germany) using a PepMap Neo C18 Trap Cartridge 
(300 µm × 0.5 cm, particle size 5 µm) and subsequently separated on an analytical column 
(DNV PepMapTM Neo, 75 µm x 150 mm, C18, particle size 2 µm, pore size 100 Å). Pep-
tides were separated with a flow rate of 400 nl/min and a solvent gradient from 1% B to 
21% B (B: 84 % acetonitrile, 0.1% FA) for 70 min, with a subsequent increase up to 40% for 
25 min and washing for 5 min with 95% B. Peptides were ionized by ESI and injected into 
an Orbitrap Exploris 480 mass spectrometer (Thermo Fisher Scientific, Bremen, Germany). 
The capillary temperature was set to 275 °C, the spray voltage to 1800 V. Full MS spectra 
were acquired in the range from 375 to 1500 m/z with a resolution of 120,000 at 200 m/z 
(AGC target 250%, maximum injection time 150 ms). 25 most intensive ions (charge state 
+2 - +7) were selected for fragmentation, and the MS/MS fragments were generated by 
HCD, with a fixed NCE of 31. Intensity threshold was set to 1.0e04, dynamic exclusion to 
80 s. The fragments were analyzed in an Orbitrap mass analyzer with a 30.000 resolution 
(isolation window 0.8 m/z, AGC target 150 %, maximum injection time 50 ms). 

 


