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Specifications

• broad coverage of STKs across the phylogenic tree
• generic assay protocol
• automation and high-throughput friendly 
• robust performance in high-density formats (384w/1536w)
• low compound interference
• engineered system is acceptable

� overexpression of target (GPCRs)
� generic cellular background (HEK293, CHO)
� modifications of substrates (truncations, peptides, tagging)
� modifications of target kinases

(CA-mutants/ fusions, kinase domains)

• pathway characteristics are acceptable, not preferred 
• potential to monitor endogenous kinases is desirable
• potential to induce STK activity by physiologic stimuli 
is desirable  



HTRF® – KinEASE™: a biochemical assay platform

1 Antibody

3 Substrates

> 107 STKs

KinEASE™ - Assay

www.htrf.com



Strategy

Translating traditional biochemical HTRF ®-based kinase assays into a cellular format

• (transient) coexpression of kinase & peptide -carrier fusion construct in cells (HEK, HeLa , etc.)  

• kinase inhibitor/compound treatment 

• cell lysis & HTRF ®-detection using combinations of phospho -specific and epitope -tag antibodies



Protocol

Day1 • 384w: reverse transfection (8,000 cells/well) 

• 1536w: transient forward (bulk) transfection & cell seeding
(2,000 cells/well)

48h
(stable adherent cells - o/n
stable suspension cells – immediate treatment) 

Day3 • 1-2h compound treatment
• cell lysis & HTRF® detection

Short treatment Low ‘uninteresting positive’ rate ?!
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Toxicity – Control
Staurosporine, HEK293
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Other kinases

0

1000

2000

3000

4000

Sub3 only 50ng 
B-Raf(WT)

25ng
B-Raf(WT)

50ng 
B-Raf(V599E)

25ng 
B-Raf(V599E) 25ng

12.5ng

6.25ng

3.12ng

1.56ng

66
5n

m
/6

20
nm

B-Raf
(HEK293)

PKD1
(HEK293)

0

1000

2000

3000

4000

5000

6000

Sub3 only 50ng PKD1 25ng PKD1

66
5n

m
/6

20
nm

Substrate 3
(\well)



Other cellular backgrounds

NIH3T3
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Full-length protein substrates – MEK-1
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Inducible STK activity

CamK2�

384w , 16 hr serum free, 5min +/- 1�M Ionomycin

50
ng su

b1

25
ng su

b1

12
.5n

g sub1

6.2
5n

g sub1

3.1
2n

g sub1 1:1 1:2 1:4 1:8 1:1
6

0

200

400

600

800

1000 unstimulated
Ionomycin

66
5n

m
/6

20
nm

Kinase/Substrate
Ratio



cDNA screen
384w; ~800 STK&Y-kinase clones;

reverse transfection; duplicates

Hit reconfirmation
sequence & activity (+/- kinase)

LMW inhibition – test screen
~76 reference kinase inhibitors; 1536w

LMW inhibition - pilot
control cmpds; 384w or 1536w; bulk transfection

HTS
• online screen >1M cmpds

• focused libraries
• secondary hit profiling

Panel development
& progression New assay

Substrate, pAb, PC kinase, cell line, stimulus�
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Panel expansion through cDNA screening

Screens run:
• 8 screens run in HEK293 cells
• KinEase™ 3 also screened in HCT116, U2OS 

Focused cDNA library: ~800 STK&Y-kinase clones (25ng/well)

Screens in preparation:
Kinease™ 5, MEKtide, ATF2, ERK, stimulation, NLS-substrates

Hit distributions (HEK):
(>2x)

Overall
KinEASE™ 1
KinEASE™ 2
KinEASE™ 3
Crosstide
MBPtide
p38�-FL
p38�-peptide
CREBtide

>10fold 5-10fold 2-5fold (+/- kinase)

1 10 28
2 1 5
0 4 8
1 14 22
0 0 0
0 0 7
0 0 0
0 0 0
0 0 2

Cisbio pSTK Ab

Cisbio Abs

Other Abs



B-RAF(V599E)
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(3) (10) (10)

(23)

* Ionomycin inducible 

384-well plates, transient transfections

Confirmed activities



B-RAF(V599E)
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PKA
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AKT2
B-RAF(WT)
CHEK2
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MEK1-CA
MKK3
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NEK6
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>10x 5-10x 2-5x

(3) (10) (10)

(23)

* Ionomycin inducible 

384-well plates, transient transfection

On biochemical KinEASE™ panel

Member of KinEASE™ panel

(13)



Substrate comparison
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Phylogenic distribution



Towards HT-screening & profiling

AKT1
0.194µM 

(R²=0.978)

AKT2
0.0482µM 
(R²=0.959)

B-RAF
(V599E)

0.581µM 
(R²=0.991)

COT
0.344µM 

(R²=0.983)

MAP3K3
0.1954µM 
(R²=0.971)

MAP3K11
0.00556µM 
(R²=0.957)

PKD2
0.606µM 

(R²=0.983)

PKD1
0.349µM 

(R²=0.976)

PRKX
0.613µM 

(R²=0.983)

1536w



AKT1 – online validation

• 15 plates in triplicates ~21k cmpds, 10�M
• transient bulk transfection

• CVSTP= 3%; CVDMSO= 8% ; Z’~0.5

Internal Controls
1% DMSO, 1�M STP
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STP

Controls across screen
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10�M Staurosporine
treatment for1hr

- +     - +

- +     - +

- +     - + - +     - +

- +     - +- +     - +10�M Staurosporine
treatment for1hr

wt       stable pool wt       stable poolwt       stable pool

Anti -Akt Ab Anti -Myc Ab Anti -P-KinEase ™ Ab

20ug protein/lane

2ug protein/lane

Towards stable cell lines

AKT & Substrate3, HEK293



Towards stable cell lines

HTRF® of wt or stable pool lysates by XL-FLAG and Eu-KinEase™ Abs
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Washer/dispenser:
Dispensing of reagents into plates 
(a 1536w plate in 30 secs), 200nl - 1ml 
range, and aspiration functionality for 
heterogeneous assays.

BD FacsArray:
Reliable, accurate cell counts to 
determine accurate split ratios, 
number of cells/well 
for assay plating. 

Tissue culture station:
Passages, splits, harvests, dilutes,
pools, trypsinizes cells, suspension or 
adherent, under aseptic culture conditions. 
Multiple media stored on system (4oC), warmed 
on demand, number user defined.

Six-axis TX-90XL Staubli robotic 
arm:
With GNF-Gripper for reliable plate and flask 
handling.  Maintenance free arm, reliable and 
accurate.

System controller:
Requires <1FTE to operate with
24/7 functionality and reliability. 
Director software integrates tissue 
culture and screening processes 
simultaneously. All movements, 
system actions and measurements 
are logged for later analysis.

Room temperature plate store:
Space for 54 plates, e.g. 83K compounds 
(number user definable). 

Compound transfer station:
Pin-tool transfer device, transfers
1536 compounds in 60 seconds including
washing, range from 10 – 200nl (<8% CV).

Perkin Elmer ViewLux:
Plate reader. 1536w plate read typically <1min, 
reads FP, fluorescence, TRF, luminescence, 
absorbance, etc

Overview

Liquid transfer station:
Fixed tip 1536w well to well liquid transfer 
device, transfer compounds, supernatants, etc.
(Under development)

Tecan Freedom Evo:
Disposable and fixed tips for aseptic 
tissue culture operations such as transfection
and infection of cells and flask to flask transfers. 

Molecular Devices FLIPR Tetra:
Dispense and image microplate reader,
intracellular calcium and ion channel measurements.

Evotec Opera
High throughput confocal microscope
based reader.

Cell dispenser:
Dispenses cells from AutoFlasks evenly
into microtiter plates. Peristaltic dispense 
technology, ~3µl minimum dispense.

Climate controlled incubator:
Space for 486 AutoFlasks, compound plates
and/or assay plates. Climate controls include
temperature, humidity, CO2. Random access
to plates/flasks.

Climate controlled incubator:
Space for 486 AutoFlasks, compound plates
and/or assay plates. Climate controls include
temperature, humidity, CO2. Random access
to plates and flasks.

Flask unloader:
Automated flask removal

Towards automated profiling – GNF’s ACP Gen2



ACP
Automated cellular profiling system

� 100+ cell lines 
� 5,000 compounds
� 2-week turnaround

Kinase family Panel profile

Kinase -targeted library

Melnick (2006) PNAS

Automated profiling in the YK - space
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