General description of the compound profile.

Provides information on the drug, the lysate used (i.e. 4
cell line mix, 4 cell line mix + Caki-1 or BT-474) and beads
used (Kinobeads or Omipalisib probe)

Profiling of Abemaciclib in 4 cell line mix lysate using Kinobeads /

Kinome dendrogram

Phylogenetic tree of all human kinases based on sequence
similarity of the kinase domain. Circle size indicates
potency (K .® and the color code specifies protein-drug
interaction with the designated or other targets.
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Selectivity distribution

Histogram of selectivity values (CATDS ., at the K

of the most potent target) across all compounds in this

study. The drug for this specific profile is highlighted in red

to provide an estimate of its relative selectivity with respect
to all other drugs. CATDS is explained in Ext. Data Fig. 3.

Predicted target engagement at 97 nM
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“ Bar chart depicting the predicted target engagement
‘E (binding) at either the Kdapp of the least potent designated

o target (here CDK4) or at 1,000 nM. The target engagement
1Ejitg if is calculated based on the dose-response curve fit as shown
on the subsequent pages.

B Target classification
CSNK2A2* Proteins marked with an asterisk (*) or hashtag (#) are classified as either high or low

K — 19 M (cf = 0.96) - confidence targets, respectively, Black, grey or empty squares (top right corner) indicate
. that the current target is either a protein kinase, a direct binder of the beads or an indirect
binder (e.g. complex partner), respectively (see Supplementary Table 4 for details).
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Dose-response curve fit parameters
Log-logistic regression with four free
parameters (b=bottom, t=top, s=slope,
i=inflection point; see Supplementary
Information for details) was used to fit a
curve relative to the DMSO normalized
data. R2 indicates the coefficient of
determination of the fit.

Dose-response plot

Binding curve after non linear regression
and giving the derived EC, (relative),
IC,, (absolute) inhibition values, the
apparent K (K,*?) and correction factor
(cf). The horizontal error bar indicates
one standard error of the estimated EC, .

Obser Abund.
Bt & <
%%2 "t 23 Observations Abundance
24, . 2 Number of matched MS/MS scans MS- based intensity of the target protein
25+ Lt P 5% (black) and unique peptides (red) per (red line) within the intensity distribution
e LI T condition. For high abundance proteins, of all proteins in the DMSO control of this
osssssSS3 5678 9 the parameters also tend to show a dose particular profiling. Depending on the
2SS a6as  logi0 DMSO LFQ intensity dependent decrease. intenstiy values used for the fit, this could
e '”93,8_,8,% = be LFQ or raw intensity(see x-axis).

Dose-dependent characteristics of target engagement, selectivity and dose optimum
Target engagement (black dashed line, left y-axis), CATDS (blue dashed line, right y-axis)
and CATDSI (red solid line, right y-axis), as a function of drug dose. CATDS and CATDSI
are explained in Ext. Data Fig. 3 and in Supplementary Information. Both the K *® (vertical
black dashed line) and optimal drug concentration with regard to the selectivity and target
engagement (CATDSI optimum, vertical red dashed line) are shown. Note that the
CATDS/CATDSI axis is drawn to scale for each drug (0: low selectivity; 1: high selectivity).
This plot is only generated for high confidence kinase and direct binder targets. The intention
of the plot is to provide an estimate for the optimal compound concentration at which

both potency and selectivity are highest.
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Fig. S2 | Description of target profile summaries. For reference purposes, we have created pdf
files summarizing the target profiles of all 243 inhibitors used in a total of 281 experiments. (A)
Page 1 highlights general information about the inhibitor. Each identified target kinase (blue for
designated target, red for other targets) is highlighted on the phylogenetic tree of all human kinases.
A histogram plot places the inhibitor on the distribution of selectivity of all drugs investigated in
this study. The histogram at the bottom of panel (A) indicates the level of target engagement of the
drug in the cell lysate at a defined concentration. (B) Beginning with the high confidence targets,
the subsequent pages show all MS intensity-based dose-response profiles obtained for the
compound including parameters for curve fitting and derived ICso, ECso and K4** values. (C) For
each protein, further analytical evidence is provided (number of MS/MS scans, number of unique
peptides) and how abundant the protein was within the experiment (LFQ or raw intensity in the
DMSO control). (D) Target engagement, compound selectivity (CATDS) and predicted optimum
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of compound selectivity and target engagement (CATDSI) as a function of applied compound dose.
The optimum in the CATDSI curve indicates the drug concentration that represents the best
compromise between selectivity and target engagement. Visualization information for proteins that
do not show dose-dependent binding consists of (B) and (C) only. Links to all target summary files
are provided in Table S2-3. The pdf files can also be retrieved from proteomeXchange and
ProteomicsDB (see data availability).
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