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1 Storage and kit contents  Store kit components at 4 °C for up to one month.

DO NOT freeze PI(3,4,5)PDetector. The detector is stable &C4 for up to 6 months.

Kit Contents: Additional Materials Required:
(Reagents for 400 points)
* |vial PI(3,4,5)R Detector* (K-2701); 441 e Detection Buffer

of 600 nM

»  Source of PI3-K Enzyme and Reaction

e 1 vial lyophilized Probe (K-2702) Buffer
* 1 vial lyophilized PI(4,5)PSubstrate (K- «  Microplate Reader with time-resolved

2703) fluorescence capability and correct filter

set

* 1vial PI(3,4,5)R lyophilized Standard (K-
2704)

» Black 384-well plate

*Detector conjugate incorporates Lumiphore’s lursitent Terbium complex (Th-Lumi4 ™).
2 Product Overview
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Assay Principal

The TRueFRET PI3-K Activity kit is a competitive time-resolvetliorescence resonance energy transfer
(TR-FRET) Assay. Measuring PI13-K activity througé product, P1(3,4,542As enzymatic (PI3-K) reactions
progress, PI(3,4,5}kevels increase armbmpete with the fluorescent probe for bindinghte Detector (Fig.
1). Lower TRueFRET signal indicates higher P13-i\aty.

TR-FRET Principal

Echelon’s TREFRET ™ assay is based on the principles of time-resolieatéscence resonance energy
transfer (TR-FRET). When the donor fluorophoreniglose proximity to the acceptor fluorophore, &ton
of the donor results in energy transfer to the pimre TR-FRET assays utilize lanthanide chelateh@sionor
species due to their long excited state lifetima afillisecond or longer (compared to other fludroyes in the
nanosecond range). This unique characteristicntfitanide dyes is useful in avoiding problems with
interference from compound autoflourescence ot kghttering. TR-FRET assays are generally measured
after a suitable delay of 50-100 microseconds afteitation by flash lamp.

TRueFRET™ Technology

Time-resolved universally enhanced fluorescentrrasoe energy transfer (CRFRET™) utilizes highly
luminescent Terbium (T5) complexes with a quantum yield of 60 % makingntéae brightest lanthanide
complexes available for commercial time-resolvepliaptions in aqueous environments. This new
macrocyclic TB* complex (Tb-Lumi4™) has two peak emission line4%@ nm and 545nm as seen in Fig 2.

Application
Quantification of P13-K activity through the measorent of its end product, PI(3,4,5)P

Specificity

The Detector has been tested for binding selegtfiP1(3,4,5)B, the enzymatic product of PI3-K, relative to
the PI13-K substrate, Pl(4,5)MDetector binds the product with approximately -36ld greater affinity than the
substrate as determined by comparing competitiogs #Ques.

P13-Kinase Background

Class | Phosphoinositide 3-kinases (P13-K), arquibdusly expressed lipid kinases which phosphdeyla
P1(4,5)R at the 3'-hydroxyl of the inositol ring producingdhs(3,4,5)R Ptdins(3,4,5)fPhas shown to be an
important lipid second messenger with key rolefuimdamental cellular responses such as proliferatial
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survival. Due to these interesting biological rolRE3-K and Ptdins(3,4,5)ave become attractive targets for
research and drug development in many diseaseslinglinflammation and cancer.

3 Instrument Settings
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Fig. 2: Emission spectra of donor and acceptoorfiphore.

3.1 Donor Excitation Filter
The TB"* donor fluorophore can be excited using a 340 naitation filter with a 30 nm bandpass or larger.

3.2 Donor Emission Filter
It is not necessary to record a donor emissionatioeeptor emission does not need to be refereffabe.
acceptor emission vs. donor emission ratio is neéaleorrect for well to well volume differences or
guenching from colored compounds, a filter centerte400 nm with a 8-10 nm bandpass can be used.

3.3 Acceptor Emission Filter
In order to measure the acceptor fluorophore emissiithout interference from the $donor, it is
important to use a filter centered at 520 nm wittaadpass no larger than 20 nm. A larger filterdoaass will
pass light associated with the*Tdonor peaks, giving higher background.

3.4 Other Instrument Settings
Instrument settings to run TRFRET ™ assays are similar to other TR-FRET technologiesa starting point

for optimization, use the guidelines provided bg thstrument manufacturer. A delay time of 1G0followed
by a 400us integration time and 100 flashes per well aréclsettings for TR-FRET assays. Please set these
parameters as advised by your instrument manuctur
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4.1

4.2

Suggested Protocol

Preparation of working solutions

Enzyme Buffer: Dependent upon your enzyme source. Refer to matwiéa’s recommendations and/or

literature for your specific enzyme.

Detection Buffer 150 mM NaCl, 50 mM Hepes pH 7.4, 0.1 % Tween 20

PI(4,5)B SubstrateReconstitute P1(4,5)5ubstrate by adding 440 dH,0 for 12uM stock solution. Dilute
12 uM stock solution 1:5 in Detection Buffer or Enzymeffer (dependant upon your source of enzyme) for

2.4 uM working stock solution.
Note: Store at —20C once reconstituted.

PI(3,4,5)R StandardReconstitute PI(3,4,5)P

Working Stock Concentrations
(10 puL/well)

Final Concentrations
(30 pL/well)

Standard by adding 44L dH,0 for 12uM
stock solution. Dilute 1M stock solution
1:10 in Detection Buffer or Enzyme Buffer
(dependant upon your source of enzyme) fo
1.2uM working stock. Then dilute 1.2M
working stock 1:2 in Buffer 7 times for a tota

1.2uM PI(3,4,5)R Standard

0.4tM PI(3,4,5)R Standard

0.6 uM PI(3,4,5)R Standard

0.2M PI(3,4,5)R Standard

0.3uM PI(3,4,5)R Standard

0.1M PI(3,4,5)R Standard

0.15uM PI(3,4,5)R Standard

0.05M PI(3,4,5)R Standard

of 8- PI(3,4,5)R Standards at working stock
concentrations of 1@M to 0.009uM (see
Table, section 4.1; preparation of working
solutions).

0.075uM PI(3,4,5)R Standard

0.02EM PI(3,4,5)R Standard

0.0375uM PI(3,4,5)R Standard

0.0126M PI(3,4,5)R Standard

0.01875uM PI(3,4,5)R Standard

0.00628M PI(3,4,5)R Standard

Note: Store at —20C once reconstituted.

0.009375uM PI(3,4,5)R Standard

0.003128M PI(3,4,5)R Standard

PI1(3.4,5)R Detector Dilute 600 nM stock solution 1:100 in Detectionfir for 6 nM working stock.

Probe Reconstitute probe by adding gl of Detection Buffer to Probe vial for 8V stock solution. Then
dilute 3uM stock solution 1:100 in Detection Buffer for 3Mmworking stock solution.
Note: For best results, we recommend reconstityinope immediately before use. Store at 2Q®nce

reconstituted.

Protocol

The entire procedure, including enzymatic reactiocas be performed directly in the black 384-wiédit@
provided in the kit. It is suggested that all psihe performed in triplicate. Enzymatic reactioan also be
performed directly in the detection plate or inlsiand then transferred.

4.2.1 Enzyme Reaction

To Black 384-well plate add:

1- 5 puL/well working stocks of PI(4,5)ubstrate in all enzymatic reaction wells and
Substrate Only control wells.

2- 5uL/well PI3-K Enzyme at 2 times the desired concatiins diluted in enzyme buffer
(determined by enzyme type and source).
Note: If testing compounds it is recommended teipcebate the compound with

enzyme 15-30 minutes prior to adding substrate.

3- Incubate enzyme reactions for desired time.
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Note: Do NOTstop PI3-K enzyme reactions with EDTA (refer totamn 7.1.3:
EDTA)

Detection Reaction
1- 10puL/well working stock PI(3,4,5)PStandard, Enzyme Reactions and Enzyme
Reaction Controls oDetection Buffer to “NC” and “Background” wellsefier to
Reference Guide below).

4.2.2

2- 10 puL/well working stock of PI(3,4,5)PDetector to all wells.

3- 10puL/well working stock of probe to all wells exdeackground control wells. Add
Detection Buffer to Background control wells.

4- Shake plate 5-30 min at room temperature, protdoted the light, on an orbital plate
shaker before reading on microplate reader.
Note: Assay signal decays slowly over time withaffiécting assay stability. For example,
after 2 hours the positive control signal has desed by less than 20%

Quick reference guide for section 4.2.2; DetecRaaction.

Volume of working Step 1 Step 2 Step 3
stocks to add/well Enzyme Standards| Enzyme | Detector | Probe Detection
(Total well volume = 30 Reactions Buffer™ | Protein working | Buffer
L) and or working stock

H Enzyme Detection | stock solution

Reaction Buffer solution

Controls*
Standards | - wopL | - 0L opL | e
Enzyme Reactions O R e 10puL opL | -
Substrate Only Control 5uL | - 5uL lopL 0pL | -
Enzyme Only Control 5uL | - 5uL lopL 0pL | -
No Competitor Control | ------- | = - 10pL 10 uL 0L | -
Background Control | | ----e- 10pL opL | - l0pL

*The enzyme reaction controls included in this g@idesuggested and may or may not include all sacgsontrols. For
example: Inhibitors and appropriate vehicle corgtauld be added in stepl, with the correspondifigsments to enzyme,
substrate, and ATP concentrations while maintainwigme; 10uL

** Buffer selected for control(s) is dependent upamat you used for enzyme reactions.

TRUEFRET™ results vary depending on instrument and filtés seed. For best results, optimization of Probe
and Detector pair concentrations on your instrunieatiggested before running your samples. Foiick qu
start the assay can be run using the protocol @mglent dilutions suggested in section 4.

The suggested concentration for the Detector pragel-2 nM (final concentration in 30 volume)

depending on filters used and instrument. IncregBietector concentration should increase accephisséon
signal without significantly affecting sensitivifgr the competing PI(3,4,5)PEnough Detector is provided for
400 points at 2 nM. Increasing Detector concemrativer 2nM will decrease the amount of reactions

5 Optimization

51 Optimization: Detector
available in the kit.

5.2 Optimization: Probe

The suggested concentration for the Probe is SM.(fimnal concentration in 3QIL well volume) depending on
the instrument and filters used. Increased conatotis of the Probe will increase the overall sigriahe
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assayHowever, increasing the probe may decrease thétisd@pgor the competing PI(3,4,50The Probe
concentration at 5nM should give andg@alue for PI(3,4,5)FPof ~ 10-100 nM. If acceptor emission is low we
suggest increasing Detector concentrations beftaaging Probe concentrations. Increasing the Probe
concentrations over 10 nM will decrease the amofintactions available in kit.

5.3 Optimization: Substrate/ Standards
There is enough PI(4,5)Bubstrate provided for 400 points at 400 nM (fic@hcentration). There is enough
P1(3,4,5)R standard provided, at the suggested concentrafiong full curves (see Table, section 4.1;
preparation of working solutions).

6 Data Assessment
Enzyme activity can be estimated by comparing #laes from the wells containing enzymatic reaction
products to the values in the standard curve.tRéovalues obtained vs. amount of PI(3,4%& standard to
generate a standard curve. Determine the actiyiyomparing the values obtained from your sampulehe
standard curve. We find a sigmoidal dose-respousegenerally provides the best fit of the staddamrve
data; and non-linear regression analysis can b tosgetermine inhibitor values.

7 Troubleshooting:

7.1 Low or No Signal: Resulting in little or no signalover Background Control

7.1.1 Effects of ATP
ATP starts to competes the TEFRET™ signal at 1-1QuM final concentrations. If you are using
ATP at these concentrations this may affect theFRET signal and the resulting “top” and “bottom”
of an assay window. This can be corrected by addifi§. For Example, in a L PI3-K reaction
volume the effects of 100 mM ATP can be elimindtgdhe addition of 5 mM DTT in the same
volume.

7.1.2 Probe has been compromised
The probe is sensitive to light and, once in sohutio temperature. After reconstitution, theha
stock solution of Probe should be stored at 22@nd protected from light.

7.1.3 _EDTA was used
Metal chelators, such as EDTA, will destabilize lgnethanide dye resulting in low signal.

7.2 Poor Sensitivity: Resulting in a poor standardurve or no enzymatic activity
7.2.1 Too much Probe
Using too much Probe will result in decreased sisityito PI(3,4,5)RBcompetition. Decreasing the
probe to 5-10 nM final concentration should cortédt problem.
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9 Other Related Products:

Product General Description Detection Cat. No.
Mode
Detects PI3-K activity in purified and immuno-prgitated Flourescence
PI3-K FP | samples through detection of PI(3,4 5{Bnzyme product of | Polarization | K-1100
P13-Kinase activity)
PI-3K Detects PI3-K activity iq purified and immuno-preitated Alphascreen
PI3-Kinase | Aloh samples through detection of PI(3,45jPnzyme product of K-1300
pha . 2
Activity PI3-Kinase act|V|ty). . _ . _
Assays* PI3-K Detects PI3-K activity in purified and immuno-preitated Absorbance
samples through detection of PI(3,4 5jPnzyme product of | 450 nm K-1000
ELISA . 2
P13-Kinase activity)
PI3-K Detects PI3-K activity in purified and immuno-prgitated Absorbance
ELISA samples through detection of PI(3,4 5)Bnzyme product of | 450 nm K-2600
(384 well) | PI3-Kinase activity)
Non- Synthesized and provided as a lyophilized powdeailikle in P-4516
labeled long chain (di-Gg) or short chain (di-g) Ptdins(4,5)R, or P-4508
Substrate | inositol head group. Q-0145
H-45TM
Possible PI3- H-45FL
Kinase H-45BT
Substrates Labeled Synthesized and provided as a lyophilized powdebs8ates C-45F6a
Substrate | availible with flourescent tag or biotinylated l&be C-45M6
C-45M6a
C-45M16a
C-45B6a

Check Echelon’s website (www.echelon-inc.com) fitreo phosphatase/kinase activity assays, purifiegraes, and

substrates.

*US Pat. 7,067,269,B2
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