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Supplementary Experimental Procedures

PIS of peptides cross linked to Cs derivatives. For the precursor ion scanning (PIS)
experiments as shown in Figure 4, the first quadrupole (Q1) of the Applied 4000 Q-Trap
triple quadrupole was selected to analyse all peptides under a wide mass range, from
390 to 1200 m/z, while the corresponding diagnostic ion for each Cs derivative
compound was selected in the third quadrupole (Q3). Thus, for the ion filtering of
peptides bound to Cs derivatives, Q3 was selected to detect the fragment ions at 249 m/z
as determined (Figure S3). The parameters for the analyses were set as follows:
declustering potential 90 V, entrance potential 10 V, collision energy 35 V, collision

cell exit potential 5 V.

SRM of Cs derivative-bound peptides. For the targeted detection and quantification of
specific, low abundance peptides in highly complex peptides mixtures, SRM is the best
choice because of increased sensitivity and selectivity. A specific ion of interest
(precursor ion) is selected in the first quadrupole (Q1), followed by a specific fragment
ion derived from the precursor (fragment ion) for filtering in the third quadrupole (Q3)
after CID. These transitions (precursor/fragment ion pairs) are monitored, and leads to
significantly enhanced detection sensitivity and quantitative. Furthermore, to avoid the
potential detector saturation of the mass spectrometer and increase the quantitative
sensitivity of the SRM analyses, digested samples were diluted 1:10 with buffer A (A=
0.5% CH3COOH in water). For SRM targeted analyses, Q1 was set on the masses
corresponding to tubulin-derived tryptic peptides bound to Cs derivatives previously

determined in the PIS experiments. Q3 was set on the marker filtering ion at 249 m/z.

Modelling of the transition state of the covalent reaction. The transition state of the

attack of methanethiol on methyl chloroacetate was calculated in implicit ethanol using



Spartan ’08, version 1.1.2, build 131 (1-2). The calculation was performed with the
B3LYP (3-6) functional using the 6-31G* (7-16) basis set and the SM8 model for
solvation (17). Transition state was confirmed by the presence of one imaginary
frequency mode. The S-C-CIl angle was 175.27° and approach of methane thiol
displaced the chloride, and vice versa. The carbon—sulfur bond length was found to be

2.393 A

Supplementary Figures

Figure S1. Analysis of the tubulin-linked Cs derivative adducts by MALDI-TOF
MS. MALDI spectra show the corresponding Cs-interacting tryptic peptide for each

derivative (boxed labels).

Figure S2. Characterization of Cs derivatives by MS. Enhanced resolution scan of
the 8Ac-Cs (Panel A) and the two chloroacetylated (Panel B) Cs derivatives. Panels C
and D show the corresponding enhanced product ion MS/MS spectra. Possible
diagnostic ions for further precursor ion filtering experiments are marked (masses at 249

and 365 m/z).

Figure S3. Optimization of the PIS experiments. Detection of the Cs derivatives by
PIS experiments is shown. A) Filtering of the 8Ac-Cs using two different fragment
diagnostic ions at 249 m/z and 365 m/z. B) Detection of 6CA- and 8CA-Cs by PIS using
the diagnostic ions at 249, 365 and 234 m/z. Experiments were performed optimizing
acquisition parameters to detect the parental Cs derivative with minimal background.

Parental Cs derivatives are marked with an asterisk (*).

Figure S4. Analysis of the high resolution adduct signals. High resolution peaks

corresponding to triply-charged tubulin-derived tryptic peptides linked to Cs derivatives



analyzed with a hybrid orbital ion trap. Masses were measured with an error tolerance

of 10 ppm.

Figure S5. Fragmentation spectra of ion 2*. Main fragmentation series (y-carboxy
and b-amino) are indicated. Water loss ions are labeled with an asterisk and some

fragments from Cs derivative dissociation are marked (numbered boxed).

Figure S6. MS-analysis of microtubules incubated with 6CA-Cs and 8CA-Cs after
blocking of the binding site with Cs. Extracted ion chromatograms for the signals at
m/z 1017.855 and 1031.186 corresponding to tubulin adducts bound to Cs and its

chloroacetylated derivatives, respectively.

Figure S7. MS analyses of Cs derivatives bound to oligomeric tubulin by SRM.
Extracted ion chromatogram for MRM experiments of 3 ion pairs, including the ion pair
corresponding to tubulin-derived unmodified tryptic peptide (Q1 884 m/z, Q3 836 m/z,
labeled as Ctrl) in oligomeric tubulin samples. Numbers above chromatographic peaks

indicate the retention time (in brackets) and the type of detected ion.
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Relative Abundance
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