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• KINETICfinder® is a reliable assay.

• KINETICfinder® provides robust and

reproducible results over time.

• Creating kinetic selectivity profiles with

KINETICfinder® can be a powerful tool to

improve decision-making, leading to a better

selection of compounds that may show

different clinical responses or greater

efficacy, safety and duration of action.

• Compounds with identical affinity towards

multiple kinases can exhibit dramatically

different binding kinetics. This means that

kinetic selectivity can still exist even in the

absence of binding selectivity.

• Our results show that designing drugs with

the desirable selectivity profiles requires not

only an appropriate tuning of binding

selectivity but also the modulation of kinetic

selectivity.

1.-Georgi V et al. (2018) J Am Chem Soc. 140(46):15774-82. 2.-Tonge PJ (2018) ACS Chem Neurosci. 

9(1): 29–39.3.-Willemsen-Seegers N. et al. (2017) J Mol Biol. 429(4):574-86. 4.-Ferguson FM. et al. 

(2016) ACS Med Chem Lett. 7(10):908-12. 5.- Morando MA. et al. (2015) Sci Rep. 6:24439. 6.- Gozgit. 

et al. (2015) 25th Meeting of the European School of Hematology A 1075. 7.- Lin YL. et al. (2013) Proc 

Natl Acad Sci U S A. 110(5):1664-9. 8.- Winkler DG. et al. (2013) Chem Biol. 20(11):1364-74. 9.-

O'Hare T. et al. (2013) Cancer Res. 73(11):3356-70. 10.- Paul WM. et al. (2011) Blood 118:1674. 11.-

Iwata H. et al. (2011) 50(5):738-51. 12.- Lannutti BJ. et al. (2011) Blood 117:591-94. 13.-O'Hare T. et 

al. (2009) Cancer Cell. 16(5):401-12. 14.- Limvorasak S. et al. (2009) Expert Opin Pharmacother. 

10(18):3091-102. 15.- Redaelli S. et al. (2009) J Clin Oncol. 27(3):469-71. 16.- Folkes AJ. et al. (2008) 

J Med Chem. 51(18):5522-32. 17.- Karaman MW. et al. (2008) Nat Biotechnol. 26(1):127-32. 18.-

Deininger M. et al (2005) Blood.105(7):2640-53. 19.- Pargellis C. et al. (2002) Nat Struct Biol. 

9(4):268-72. 20.- Wedge SR. et al. (2002) Cancer Res. 62(16):4645-55.  21.- Ayaz P. et al. (2016) ACS 

Chem Biol. 11(6):1710-9. 22.-Conroy A. et al (2009). Cancer Chemother Pharmacol. 64(4):723-32.  

23.-Parry D. et al. (2010) Mol Cancer Ther. 9(8):2344-53.

Foretinib, which is an ATP-

competitive inhibitor that

targets members of the HGF

and VEGF receptor tyrosine

kinase families, was profiled

using KINETICfinder® in

parallel with 18 different

kinases.

A Kinetic Selectivity pattern is also found when
Staurosporine, Sunitinib, Axitinib, Dasatinib,
Imatinib and Linifanib were profiled.

Considering only affinity interactions Foretinib

seems to bind similarly to the twelve kinases

tested. However, when residence time is taken

into account a Kinetic Selectivity pattern is clearly

apparent.

Whereas Foretinib dissociates rapidly from ABL1

(< 20 seconds), Foretinib remains bound to MET

for > 24 hours.

Therefore, parallel affinity and kinetic profiling of

a compound towards multiple kinases can be a

powerful tool for improving drug selectivity or

even drug repositioning.

One of the main challenges in drug discovery is the design of inhibitors with an appropriate balance between drug efficacy and potential adverse effects as early as possible in order

to reduce the likelihood of safety issues. Selectivity of kinase inhibitors, or the lack thereof, often make it difficult to achieve good potency and pharmacokinetics without severe

toxicity. For this reason, the commercial utility of kinase inhibitors has been limited to areas of acute care such as oncology.

The characterization of compound selectivity has been focused on binding affinity, where concentration-dependent parameters are measured at equilibrium. However, selectivity is

highly dynamic in the human body and evolves over the course of treatment as a function of the temporal binding between the drug and the main and secondary targets. There is,

indeed, growing evidence for the physiological relevance of the interplay between binding kinetics and pharmacokinetics parameters. By using only the affinity constant, researchers

miss the opportunity to perturb the duration of action and modulate the therapeutic index and target selectivity through modification of binding kinetics.

Here, we present the kinetic selectivity profiling of several kinase drugs using KINETICfinder®. This study provides a deeper understanding of how the early evaluation of kinetic

selectivity can be a powerful tool to improve decision-making, leading to a better selection of compounds. We have found that compounds with identical affinity towards multiple

kinases can exhibit dramatically different kinetics such that the on and off-rates of the drug-target complexes differ by orders of magnitude. This means that kinetic selectivity

can still exist even in the absence of binding selectivity. The implicit relationship between selectivity and therapeutic index makes this fact extremely useful and demands that

kinetic selectivity also be taken into account.

What is the value of kinetics to drug discovery?

Creating kinetic selectivity profiles with KINETICfinder® Discussion & Significance
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The sustained stability of KINETICfinder® assays guarantees reliable and robust 
results over time. 

• Low enzyme 

concentrations (≥0.1 

nM).

• Typical S/B>3.

• Typical Z-values>0.6.

• Assay stability ≥10 

hours.

Superior assay quality

Fig 2. Typical S/B and Z-values obtained
with KINETICfinder® assays. S/B (blue) and
Z-values (purple) were calculated based on
32 control wells over 10 hours.

Fig 3. Average Z-values were calculated with a
minimum of 8 control wells in 140
independent assays spanning a period of 16
months.

Enzymlogic’s proprietary and optimized TR-FRET assay, KINETICfinder®, is an

accurate, robust and reproducible HTS kinetic platform with a broad dynamic range.

KINETICfinder® assays

FEATURES

• HTS format: 80 compounds per plate.

• Kd, kon, koff and residence time in one assay.

• Rapid turnaround time. 

• High sensitivity.

• Broad dynamic range.

• No limitations linked with SPR.

• More robust, reproducible and precise than 

SPR and standard TR-FRET assays.

• Validated across diverse target classes.

APPLICATIONS

• Parallel SAR and SKR studies.

• Kinetic selectivity.

• Optimization of the therapeutic window. 

• Understanding of the mechanism involved 

in the biological effect.

Fig 1. KINETICfinder method.

KineticFinder® provides exceptionally accurate and reproducible results over time 

with a wide dynamic range in a single assay.

• Kd, kon and koff are 

highly reproducible 

regardless of the 

magnitude.

• Broad dynamic 

range.

Highly accurate and reproducible

Fig 4. Reproducibility of the Kd, kon and koff determination. The values of 85 kinase inhibitors and 70 different
targets from two independent experiments are shown on scatter plots with the axes in logarithmic scale. The
plots display the Pearson correlation coefficient, r , and p-value.

Fig 8. The kinase interaction maps represent the potency, residence time and association rate of six kinase inhibitors profiled

across the kinome using KINETICfinder®.

Fig 7. A) Kinetic curves obtained with three representative kinases. B) Kinome drug sensitivity based on Kd values (All the kinases tested display Kd values below 100
nM) and Kinome drug sensitivity based on residence time values. The residence time of Foretinib on the 18 kinases tested extends over seconds to days.
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