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1. Overview

Since most kinase inhibitors target the structurally conserved ATP-binding site, it is
important to thoroughly investigate the target selectivity of compounds. Kinase
selectivity has been studied extensively using biochemical approaches in purified
settings, but has rarely been studied in living cells. We report the utility of conducting
the kinome-wide profiling in live HEK293 cells using the NanoBRET™ Target Engagement
(TE) K192 Kinase Selectivity System [1], a format known as the NanoBRET™ TE
Intracellular Kinase Assays.

The intracellular kinase selectivity of 4 BTK inhibitors (Fenebrutinib, Ibrutinib, Dasatinib
and Compound A) was evaluated. Based on the results and the knowledge that BTK
inhibitors often target collateral TEC-family kinases, mechanism of action analyses were
performed for selected compounds against BTK, TEC and BMX.

The principle of the NanoBRET™ TE Intracellular Kinase Assays
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2. NanoBRET™ Intracellular Kinome-Wide

Profiling
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HEK293 cells were transiently transfected with 192 kinase-NanoLuc® fusion vectors and
target occupancy of test compounds at 192 kinases was individually interrogated in living
cells using only a single tracer, K-10. Each microwell row (encircled in red) contains a
unique kinase/NanoLuc® fusion-expressing live cells.

3. Target List of NanoBRET™ Intracellular

Kinome-Wide Profiling
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4. Excellent Kinase Selectivity of Compound A

and Fenebrutinib
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Target occupancy of 192 kinases using 1 pM of each compound was studied using
NanoBRET™ Intracellular Kinome-Wide Profiling. The results were organized in
descending order.

All compounds showed high potency against BTK (see red vertical bar above).
NanoBRET™ Intracellular Kinome-Wide Profiling revealed outstanding kinase selectivity
of Compound A and Fenebrutinib, compared to the other two compounds.

5. Increased Intracellular Selectivity of Dasatinib
Observed Compared to Biochemical Selectivity

Biochemical profiling using 1 pM Dasatinib
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+ The rank order selectivity results of NanoBRET™ Kinome-Wide Profiling using 1 M
Dasatinib were similar to that observed in the biochemical (cell-free) enzyme activity
assays (QuickScout™).

* Though the engagement of the most potent interactions were typically observed in both

assays, NanoBRET™ profiling of Dasatinib in live cells demonstrated increased selectivity

compared to biochemical expectations, especially with respect to weak interactions.

A relatively large discrepancy of the results between both assays was observed for

several targets (e.g. SRMS and LIMK1), mainly due to the difference in construct

(truncated form vs. full-length) and activation state of the targets.

6. Both Compound A and Fenebrutinib Are

Potent Against BTK, TEC and BMX.
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Top 10 results of NanoBRET™ Intracellular Kinome-Wide Profiling for Compound A and
Fenebrutinib were shown.

TEC-family kinases (BTK, TEC and BMX).

Both Compound A and Fenebrutinib exhibited strong inhibition against 3 members of the
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7. IC5, Determination of Compound A and

Fenebrutinib in NanoBRET™
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Both Compound A and Fenebrutinib showed high
potency against BTK, with ICy, values of 21 and
4.9 nM, respectively.

Fenebrutinib was less potent against BMX and
TEC compared to Compound A. These results
were in agreement with those obtained in
NanoBRET™ Intracellular Kinome-Wide Profiling.
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8. Residence Time Analysis of Compound A and

Fenebrutinib
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The NanoBRET™ tracer K-10 was added immediately after a brief cell wash to remove
unbound compound and the BRET was continuously measured with Glomax® Discover
Multimode Microplate Reader.

Fenebrutinib had longer residence time (RT) for BTK than Compound A (RT, 502 vs 129
min).

Compound A dissociated more slowly from BMX and TEC, consistent with its higher
affinity to these kinases relative to Fenebrutinib.

9. Conclusions

NanoBRET™ Intracellular Kinome-Wide Profiling is a valuable tool to investigate kinase
selectivity of test compounds in a native cellular milieu, in addition to biochemical
profiling.

Compound A and Fenebrutinib both showed excellent selectivity in live cells using the
NanoBRET™ profiling approach, and Dasatinib showed improved intracellular selectivity
compared to biochemical expectations.

Residence time analysis revealed clear kinetic selectivity between Compound A and
Fenebrutinib, suggesting the importance of measuring this parameter to characterize
the compounds.

Carna Biosciences, Inc. has added NanoBRET™ Intracellular Kinome-Wide Profiling as
new service alongside the IC;, determination and residence time analysis services.

(Reference) [1] Robers MB, et al. STAR Protoc, 2021, 2(4):100822.
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