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Conducting bioanalysis of protein biomarkers in tissues often Generation of a reliable, robust high throughput method involved several optimization parameters including sample homogenization and Samples were injected using a Thermo Vanquish
involves homogenization coupled with extensive purification digestion procedures. Sample preparation time, replicate precision, and recovery of abundant proteins were utilized as markers for Horizon liquid chromatograph coupled with a Thermo
steps followed by enzymatic digestions. The process is often optimization experiments. Sonication of samples improved abundance levels and reduced variability compared to manual Exploris 240 Orbitrap mass spectrometer. A Waters
labor intensive and time-consuming, which is not conducive to a homogenization. Digestion buffer contents were tested for increased peptide abundances and protein sequence coverage. Enzyme Acquity Peptide HSS T3, 150x1.0-mm, 1.8um column
high-throughput analysis for large sample sets. We sought out choices and time of digestion played a key role in gaining greater sequence coverage of several ubiquitous and relevant proteins was utilized at a flow rate of 100 pL/min.
to develop an optimized method to generate reproducible including albumin and collagen, which are ubiquitously present, and myosin which is one of the abundant proteins in heart tissue. For
results with reduced sample preparation time compared to example, upon optimization, recovery for one of the abundant protein markers- Albumin, recovered 79 unigue peptides with 88% P eouns
current industry workflows. The optimized protocol is being seguence coverage, and 916 peptide spectral matches (PSMs) using RapiZyme trypsin enzyme while Trypsin Gold only yielded 55 unique 12810
applied to monitor multiple biomarkers with a data dependent peptides, 79% sequence coverage, and 198 PSMs. By benchmarking the recovery and consistency with abundant markers in the sample, _
(DDA) untargeted analysis to allow for post-acquisition data we successfully developed a procedure to identify and semi-quantify multiple biomarkers specific to human heart. Y
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digestion length, and enzyme concentration were optimized for Figure 1: Average peptide abundances for N=3 replicates of heart Figure 2: Heart tissues (N=2) were homogenized using gSonica with % 4ces]
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sample analysis could be performed or transferred to a 96-well ( ), or tris(hydroxymethyl)Jaminomethane (TRIS) : \ |
plate format for higher throughput. . . e e . T ‘ A ‘
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Figure 3: Heart tissues were digested with 5 ug per well of Figure 4: Comparison of RapiZyme Trypsin at 2.5, 5, and 10 ug per well , ,
’ TIME SAVINGS STEPS REDUCED SIMPLIFIED WORKFLOW | FASTER TO RESULTS \ Trypsin Gold and RapiZyme Trypsin. Representative N=1 for 30, 60, 90, or 180 minutes digestion time. Post proceS.SIng wWas perfOrmed using Thermo
~82% 12 steps — 10 steps P i ‘ WA g 2.5 ug Trypsin with 60 minutes of digestion time was chosen as the Proteome Discoverer version 3.3. The Sequest(HT)
22.5h > 4h (2 steps saved) b £ 'teration . - .
,, . | est! : algorithm was utilized with a 10-ppm precursor
Proteome Discoverer Results tolerance and 0.02-Da fragment mass tolerance with
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biopsy with 100 mM gSonica for 30 minutes added. DTT is added incubated for 30 min Trypsin is added and
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Myosin-6 [05=Homa sapiens] 1087 267 24 CONCLUSION

Collagen alpha-1(1) chain [O5=Homo sapiens] 398 245 39

Albumin [05=Homo sapiens] 372 656 55 A successful high-throughput sample preparation
method was developed to analyze biomarkers iIn
human heart tissue by bottom-up proteomics. Benefits
of the optimized method include decreased bench-
Myosin-7 [U5=Homo sapiens] 2640712 116 12538.61 time due to the rapid digestion duration, reduced
Myosin-6 [0S=Homo sapiens] 1676.176 216 £335 15 variability between sample homogenizations due to

P02452 | Collagen alpha-1{) chain [0S=Homo sapiens] £72.079 77 1670.26 sonication, ~increased sensitivity on the mass
spectrometer, higher protein coverage, more peptide
P02762 | Albumin [05=Homa sapiens] 569.626 79 2840.15

spectral matches, and increased sample-throughput
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Figure 5: Processed results of human heart tissue using Proteome Discoverer. RapiZyme Trypsin has higher overall Sequest HT Scores, unique peptides, and based on the 96-well plate format.
coverage compared to Trypsin Gold
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