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Supplemental Figure S1. Common fragmentation pathways are observed in MS/MS spectra of
inhibitor conjugated peptides. MS/MS spectra for inhibitor target conjugates (A) THZS531
labeled CDK12 peptide; (B) TL10-201 labeled JAK3 peptide; (C) THZI1 labeled CDK7 peptide;
(D) HBX-19818 labeled USP7 peptide. MS/MS spectra of the synthetic cysteine-containing
peptide FGLCSGPADTGR conjugated to (E) QL-47; (F, G) HBX-19818; and (H) MI-2.
Fragment ions containing the peptide N- (b-type) or C- (y-type) termini are indicated with blue
and red glyphs above and below the peptide sequence. Modified cysteine residues are shown in
bold, italic print. Thiolated ions are highlighted in purple and denoted with *'. (F) At a CE of
20 eV HBX-19818 modified peptide eliminates the inhibitor/thiol to produce an intense thiolated
ion and a series of dehydroalanine containing b-/y-type ions (highlighted in orange/yellow). (G)
At higher CE (65 eV) the HBX-19818 modified synthetic peptide produces an ib; ion (1) and
other structure-specific ions (2, 3). Imm(F) indicates the immonium ion of phenylalanine. (H)

MI-2 modified peptide also shows a peak corresponding to amide bond cleavage ("1").

Supplemental Figure S2. Bar graph illustrating shift in charge state distribution observed after
conjugation of reduced BSA peptides to (A) THZ1 (CDK7 inhibitor) or (B) THZ531 (CDK12

inhibitor) compared to the same peptides alkylated with iodoacetamide.

Supplemental Figure S3. Normalized fragment ion intensity vs. collision energy (CE) for
inhibitor specific (thiolated and iyl) ions produced by MS/MS of triply charged synthetic

cysteine-containing peptide FGLCSGPADTGR labeled with (A) TL10-201; (B) THZI; (C)

THZ531. For comparison, each plot includes profiles for b-/y-type ions produced by MS/MS of



the unlabeled triply charged peptide. (D) Signal intensity as a function of collision energy for
inhibitor-specific fragments recorded during MS/MS analysis of triply charged BTK peptide
conjugated to JNK-IN-2 (JNK1 inhibitor). (E, F) Signal intensity as a function of collision
energy for thiolated ions recorded during MS/MS analysis of doubly- or triply-charged
FGLCSGPADTGR or BTK peptides conjugated to (E) TL10-201 (JAK3 inhibitor) or (F) INK-

IN-2 (JNK inhibitor).

Supplemental Figure S4. A second dissociation pathway can be exploited to afford selective
detection of an Ibrutinib labeled peptide by precursor ion mass spectrometry. (A) Base-peak
chromatogram (BPC) and (B) extracted ion chromatogram (XIC; precursor +/- 0.5 Da) from
Q3MS scans and (C) individual Q3 full-scan mass spectrum recorded during analysis of a
synthetic cysteine-containing peptide labeled with Ibrutinib (FGLCSGPADTGR; indicated by
CYS) and spiked into a mix of tryptic peptides derived from human myeloid K562 cells. Red
arrow indicates the elution time (A and B) or m/z (C) for the labeled peptide. (Note: these data
are generated from the same LC-MS/MS analysis as in Fig. 4, hence panels A-C are identical and
included here for reference.) (D) Base-peak chromatogram and (E) XIC (precursor +/- 0.5 Da)
from precursor ion spectra (precursors of 304.12, corresponding to alkylated amine cleavage;
abbreviated as "Prec"), and individual precursor ion mass spectrum (F) recorded during the same
LC-MS/MS analysis. Red arrow indicates the elution time (D and E) or precursor ion signal (F)
for the Ibrutinib labeled peptide. (C, F) The % values in each panel represent the gas phase
enrichment, calculated as the relative contribution of each ion (red arrow) as compared to the

total ion current in that spectrum.



Supplemental Figure S5. Seclective detection of a QL47-modified peptide using precursor ion
scanning mass spectrometry. (A) Base-peak chromatogram (BPC) and (B) extracted ion
chromatogram (XIC; precursor +/- 0.5 Da) from Q3MS scans and (C) individual Q3 full-scan
mass spectrum recorded during analysis of a synthetic cysteine-containing peptide labeled with
QL47 (FGLCSGPADTGR; indicated by CYS) and spiked into a mix of tryptic peptides derived
from human myeloid K562 cells. Red arrow indicates the elution time (A and B) or m/z (C) for
the labeled peptide. (D, G) Base-peak chromatograms; (E, H) XICs (precursor +/- 0.5 Da) from
precursor ion spectra; and (F, I) individual precursor ion mass spectra recorded during the same
LC-MS/MS analysis (D-F, precursors of 482.16, corresponding to the thiolated ion of QL47; G-
I, precursors of 394.16, corresponding to the iy: ion of QL47; abbreviated as "Prec"). Red arrow
indicates the elution time (D, E, G, H) or precursor ion signal (F, I) for the labeled peptide. (C,
F, I) The % values in each panel represent the gas phase enrichment, calculated as the relative
contribution of each ion (red arrow) as compared to the total ion current in that spectrum. (J)

Proposed structures and calculated masses of the QL47 thiolated (left) and iy: (right) ions.



Supplemental Table S1. Inhibitor related ions produced by MS/MS of modified peptides.
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THZ531; Target = CDK12
* cleavage at alkylated amine only observed at high collision energies
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