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/ Introduction \

Moderate to low invasive biomarker sources like serum are the gold Plasma and serum are very complex due to : 1) Large protein concentration
. stan'dard for diagnosis or prognosis purposes dynamic range and 2) High number of different proteins present
Biomarkers of disease state or progression lies most likely in the low depending on the physiological state -> need to remove abundant proteins

concentration range

GOALS OF THIS STUDY: - compare Data independent (Q Exactive) and dependent (Synapt G2 HDMS) analyses on raw, depleted serum and a biopsy sample.
- determine strenght and weekness of each analytical worflow with the same UPLC separation.

- both analytical setup for samples with different protein dynamic ranges

K # Qualitative and Quantitative Comparisons of: - results obtained with depletion kits or with raw serum /

tho

Serum sample: Pool of 3 healthy patients, 5 patients with colorectal cancer, 5 patients with Crohn’s disease and 3 patients wuth ulcerative colitis. The pool was spiked with Invertase (INV1_YEAST, 1% w/w) and fetuin (FETUA_BOVIN, 0,5% w/w).
Colonic biopsy: one biopsy from colonic mucosa was and frosen, ized using the Bioruptor” (Di: ingto the i Same purification steps and digestion protocol as for sera
samples was applied.
UPLC: NanoAcquity (Waters): 2D with dilution configuration: - First dimension: X-Bridge precolumn: elution in 5 steps (10,8%, 14%, 16,7%, 20,4%, 65% solvent B) pH=10
- Second dimension: Symmetry precolumn and BEH C18 analytical col. 25 cm, 85 min gradient (97% to 60% solvent A) pH=3

Mass spectrometry: - Q-Exactive (Thermo): data Ms isition: res. 70000, AGC target 105, max accu time 200 ms; MS/MS acquisition: res. 17500, AGC target 105, max accu time 50 ms, Top12 selection.
- SYNAPT G2 (Waters): dataii (MSF) method with IMS separation, source parameters: capillary 2,5 kV, sampling cone 35 V. IMS parameters: IMS cell pressure 2,5 mbar (N,), Waves height 40 V, Waves velocity 650 m/s.

Protein identification and relative quantitation: MaxQuant 1.4.1.2 (Q Exactive data) and ProteinLynx Global Server 3.0 (Waters, SYNAPT G2 data). Protein FDR set to 1% for the identification, min. 2 peptides per protein.
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- Proteoprep 20 kit allows identifying the highest number of proteins but HSA depletion is
not fully efficient.

- Using WGA kit, the depletion of IgG is lower because these proteins are glycosylated.

- Spiked proteins were only partially detected. A lower detection threshold allowed
detecting them in Proteoprep20 treated samples.

Spikedproten bovinfetuin

- For a given sample, more proteins were identified using the data dependent
MS/MS method.

- Analysis of raw serum using the data dependent MS/MS method gives better
results than data independent MS/MS method even after treatment with
Proteominer or Proteoprep20.
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- 91% of the protein groups comparison comparison - Q Exactive: 7.9% * 1% of the measured ratios

identified with the Synapt G2
setup were also identified with Q
Exactive. This value drops to 55%
when considering proteins for
quantification.

are outside the limit (n = 3).
- Synapt G2: 3.6% * 0.9% of the measured ratios
are outside the limit (n = 3).

- Relative quantitation using DIA method with
4 the Synapt G2 HDMS is more precise compare,
- T w7 to the DDA analysis using the Qexactive

(true ratio is log(e)=0)
Conclusions

- According to the number of proteins detected, Proteoprep 20 depletion samples analyzed on the Q Exactive (data dependent MS/MS) method instrument give the best results.
- Even after depletion, access to low concentration dynamic range proteins is still limited by the presence of few relatively abundant proteins.

- DDA method using the Q Exactive allows to identify more proteins especially in complex mixture with moderate protein dynamic range (=77% more) compared to sera sample
analysis (30% more).
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