MT-Trypsin mediated rapid in-gel digestion with trypsin removal
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Efficacy of in-gel digestion Table 1. Mass spectrometry data of peptide samples after in-
In-gel digestion, the enzymatic digestion of proteins in bands or plugs excised from one- or two- To demonstrate the efficacy of the gel digestion of 163 :3_:;‘9' gel barlnd: of::p_omyoglobm, Lol
dimensional polyacrylamide gels, is a commonly used method of preparing peptides for mass spectrometry | | workflow, we performed MT-Trypsin @raiibrinogenaipnalcuain,
(MS) analysis in bottom-up proteomics workflows. mediated rapid in-gel digestion to purify || . Unique | coverage. MSIMS
Utilizing click chemistry technology, we developed an in-gel digestion protocol that enables rapid, two- for MS analysis peptides on three IDs Major protein names _peptides  [%]  Score Intensity count
hour enzymatic digestion of proteins. This workflow includes aspects of a canonical method of in-gel representative proteins, apo-myoglobin 5555 Tioaisiin Apomyoglobin g;l1 band-s .
digestion (Shevchenko et al, 2007) combined with the utilization of methyltetrazine (MT) modified trypsin (17 kDa), alcohol dehydrogenase (ADH, | |py7s77 Toypsint 2 | 73 383 69E+06 6
(MT-Trypsin) that covalently binds to trans-cyclooctene (TCO) resin (Biedka et al., 2021), allowing its 37 kDa), and flbfmogen alpha chain (95 Sg;(éf; fa'ﬁoxyfeﬂ:fdalse B_2h_b_t ; I i‘; 151-51 ‘1‘4‘1’2‘;; g
removal from the digestion reaction. We also introduced homogenization steps using a pestle to crush the kDa), labeled with Cy3-NHS dye. P00443 Supercsids dismutase [Cu-i] > W5 133 2ee0a| 2
gel band into small fragments that facilitate MT-Trypsin migration into the gel matrix. The results show high sequence . ADH gel band
Using Cy3-labeled proteins of various molecular weights, we demonstrate the efficacy of this in-gel ;:overage forlag'thr7e§ gz/c)tfmi'sg 5% f e a— 3 ﬁ:i 383, 130 S8
digestion procedure and show that this method enables detection of proteins present in gel samples at or agomngg In, 75.9% for ADH, an P07477 Trypsin-1 1| 4 258 6409200 2
femtomolar quantities 64.1% for fibrinogen alpha chain (Table | |po7246 Alcohol denydrogenase 3, mitochondria 1 | 21 131 954080 2
g 1). Trypsin was detected by a single Fibrinogen alpha chain gel band
. . . i 1 i ibril i A . .
Schematic of rapid in-gel protein digestion workflow unique peptide in the ADH and PO2075 [Firnesen boi g i ama
) fibrinogen alpha chain digest samples, P02768 Serum albumin 31 53 3233 8.4E+06 44
Homogenize and dehydrate gel band and two peptides in the apo-myoglobin P02679 Fibrinogen gamma chain 15 446 2855 1.5E+06 16
J I P01024 Complement C3 13 l 12.5 145.9 8.4E+05 15
O Requires less than seven hours to complete sample. ) POCOLS Complement C4-B 10 | 69 1071 54E+05 12
0 : ) For the fibrinogen alpha chain P01876 Ig alpha-1 chain C region 7 W269 784 86E+05 10
d Yields purified peptides _— L?&l éﬂ sample both the beta and gamma P01860 Ig gamma-3 chain C region 4 P 22 48.0 3.3E+05 6
+ACN T e - e P02751 Fibronectin 6 4 1142 256405 6
Q Minimal trypsin contamination { chains of fibrinogen were identified in P00488  Coagulation factor XIll A chain 6 92 389 21E+05 6
L ) addition to the alpha chain. This is likely | |P05160 Coagulation factor Xill B chain 6 107 376 1.5E+05 6
H ol P04003 C4b-bindi tein alpha chail 3 7.2 223 2.1E+05 4
Excise band of interest from gel Add MT-Trypsin to digest proteins into peptides que_' to imperfect eXC!slon of the P04004 vnmné’lﬁ:g protein alpha chatt 2 6.3 15.0 143E:05 3
@ O fibrinogen alpha chain band, as these P07477 Trypsin-1 1 4 6.6 53E+06 2
Q bands were closely clustered on the QINQZ2 Something about silencing protein 10 1 3.8 57 3.1E+06 2
PP Q9UIL4 Kinesin-like protein KIF25 1 29 6.3 9.5E+05 2
—_— S_DS_PAGE gel' ThI'S 1s SUpppned by the Q13243 Serine/arginine-rich splicing factor 5 1 29 59 23E+05 2
higher counts of unique peptides of the | |p23142 Fibulin-1 2 31 117 B86E+04 2
beta subunit, which runs closer to alpha, The table includes protein IDs with MS/MS count 2 and above.
- versus gamma. Keratin contaminants filtered out. Trypsin and foreign species
Rinse gel band and equilibrate with ammonium Centrifuge to pellet gel fragments. Transfer contaminants are in italics.
bicarbonate digestion solution to TCO resin in a RC tube
@ ) @ o Detection limit of rapid in-gel digestion
~
< ‘(\) J To test the protein detection limit of our method, we prepared gel bands with pico- and femto-molar
_ , Tco — C ) ¢ (5\) quantities of ADH. Gel bands with 16 pmol, 48 fmol and 16 fmol of ADH were processed following the rapid
— : 79 MT-Trypsin mediated in-gel digestion workflow, and the final peptide samples were analyzed by MS. To
resin q . . .
L Peptides account for potential carryover of protein, we used a fresh razor blade for the excision of each band, and
samples were injected into the MS starting with the 16 fmol sample, followed by the 48 fmol sample, and then
Reduce and alkylate proteins Elute clean peptide sample the 16 pmol sample. ] ) )
3J O — ADH was detected in all three samples (Table 2). In the 16 fmol sample, five unique peptides were
L] 1 detected, with coverage of 24.1%. In samples prepared with higher molar quantities of ADH, the peptide
5 % coverage increased to 35.6% (48 fmol) and 70.7% (16 pmol).

MS-ready Table 2. Mass spectrometry results of peptide samples after in-gel

* = CH2-CONH2

peptides digestion of ADH gel bands _It_)aded with _serial fmolar and pmolar We developed an in-gel
Abbreviations: DTT — dithiothreitol; IAA — iodoacetamide; ACN — acetonitrile quantities of protein. digestion protocol that enables

) ) ) ) ) rapid 2-hour enzymatic in-gel
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