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1.0 Introduction

The Transcreener® HTS Assay platform overcomes the need for time-consuming, one-off assay development for individual
members within a group transfer enzyme family by utilizing a single set of assay reagents that detect an invariant product.
The generic nature of the Transcreener HTS Assay platform eliminates delays involved in assay development for new HTS
targets, and greatly simplifies compound and inhibitor profiling across multiple target families.

The Transcreener® UDP? TR-FRET Assay is a competitive immunoassay for UDP with a far-red, time-resolved Forster-
resonance-energy-transfer (TR-FRET) readout. It is designed specifically for HTS with a single addition mix-and-read format,
room temperature reagent stability, and compatibility with commonly used multimode plate readers. Because it is highly
selective for UDP, the assay can be used with any enzyme that produces UDP, including glycosyltransferase,
galactosyltransferase, glucuronyltransferase, N-acetylglucosamyltransferase, N-acetlygalactosyltransferase,
xylosyltransferase, and glycogen, cellulose, lactose and hyaluronan synthases. The assay can accommodate UDP-Sugar
donor concentrations of at least 1 — 1000 UM and provides excellent signal at low substrate conversion, with a Z' >0.7 at low
substrate conversion(typically 10-30%).

Substrate + UDP-Sugar —2—» Enzyme UDP + Product

Run Enzyme / Add Transcreener®
Reaction \ UDP? Detection Mix
- Readl Results

Figure 1. Transcreener® UDP? TR-FRET Assay Principle (left) with Assay Protocol Schematic (right).
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2.0 Transcreener® UDP>TR-FRET Assay Components

Store reagents at -80C. Sufficient reagents are provided to complete up to 1,000 assays with 3022-1K and 10,000
assays with 3022-10K; the exact number is dependent on your enzyme conditions.

UDP HiLyte647 Tracer

A 10 pM solution of UDP HiLyte647 Tracer is provided in 2mM HEPES, pH 7.5 containing 0.01% Brij-35. The
concentration of UDP HiLyte647 Tracer needed for an enzyme target is dependent upon the UDP-Sugar concentration
and buffer conditions in the enzyme reaction. Section 3.2 describes how to optimize the UDP HiLyte647 Tracer
concentration. Sufficient tracer is included in the kit to complete 1,000 assays with 3022-1K and 10,000 assays with
3022-10K for most UDP-Sugars up to at least 100 M. Please contact Bellbrook Labs for custom packaging for enzyme
reaction using > 100 uM UDP-Sugar.

UDP? Antibody-Terbium Conjugate, 800nM
The UDP? Antibody-Tb, 800 nM is provided in HEPES buffered saline. The final antibody concentration in the reaction
is 2 nM.

Stop & Detect Buffer C, 10X

The Stop & Detect Buffer C, 10X consists of 500 mM HEPES (pH 7.5), 200 mM EDTA, and 0.2% Brij-35. The Stop and
Detect Buffer C components will stop most Mg?*-requiring enzyme reactions though it may not stop all enzyme
reactions. If Mn?* or heavy metal ions such as Crt, Co?", Fe?*** or Cu?* are present they can negatively quench the
terbium chelate. To overcome this, adjust the amount of [EDTA] to be Othan that of the [ion] by adding additional
Stop & Detect Buffer C or EDTA. Please contact Bellbrook Labs for suggestions if an alternative stop buffer is needed.

5 mM UDP
UDP is used to create UDP-Sugar/UDP standard curves

Materials Required but not Provided

Ultrapure Water

Some deionized water systems are contaminated with nucleases that can degrade both nucleotide substrates and
products, therefore reducing assay performance. Careful handling and use of ultrapure water eliminates this potential
problem.

Enzyme
Trancreener UDP? Assays are designed for use with purified enzyme preparations. Contaminating enzymes such as
phosphatases or nucleotidases can produce background signal and reduce the assay window.

Enzyme Buffer Components
Necessary enzyme reaction components include enzyme, enzyme cofactors, substrates, and test compounds are
supplied by the end-user.

Plate Reader

A microplate reader configured to measure time-resolved FOrster-resonance-energy-transfer (TR-FRET) of the Th:
HiLyte647 donor: acceptor pair is required. This assay has been designed to provide high quality data on any HTS
qualified instrument configured to measure TR-FRET using standard Europium or Terbium complexes measuring
emissions at 615 nM and 665 nM. Validation was completed using BMG LABTECH's PHERAstar Plus (Exss7/Emez0/Emees)
and Perkin Elmer EnVision® (Exs,/Emeis/Emess). Contact BellBrook Labs Technical Service for additional information
regarding instrument set-up and TR-FRET measurements.
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Assay Plate
It is important that assay plates be entirely white with a non-binding surface. We highly recommend Corning® 384
well plates (catalog #4514 / previously #3676).

Liquid Handling Devices
Use liquid handling devices that can accurately dispense a minimum of 2.5 L into 384 well plates.

3.0 Protocol
The following protocol was developed for 384 well plate format with 15 uL enzyme reactions and
20 pL final volume at the time the plates are read. Use of the assay at different densities and well volumes will require
proportional changes in reagent quantities.

Instrument Set Up » Optimizing UDP » Determining Enzyme Running an Assay
HiLyte647 Tracer Concentration »

3.1 Instrument Set Up
Becoming familiar with ideal instrument settings for Time-Resolved Forster-Resonance-Energy-Transfer (TR-FRET) is essential
to the success of the Transcreener UDP>TR-FRET Assay.

Verify Instrument Measures TR-FRET

Ensure the instrument is capable of measuring TR-FRET (not simply fluorescence intensity) of the Terbium: HiLyte647 TR-
FRET pair (Exs20/Emsis/Emess). Please call BellBrook Labs Technical Service if you have questions about settings and filter sets
for a specific instrument.

Define the Maximum TR-FRET Window for Your Instrument

Measuring high (No UDP) and low (100 uM UDP) FRET will help define the maximum assay window of your specific
instrument. Prepare High and Low FRET Mixtures below in quantities sufficient to perform at least 6 replicates for each
condition for 20 pL/well in a 384 well plate. Please note that after optimizing for a particular UDP-Sugar, the assay window
may be different.

High FRET Mixture
Prepare a solution containing 2 nM UDP? Antibody-Tb, 0.25X Stop and Detect Buffer C, 15 nM UDP HiLyte647 Tracer.

Low FRET Mixture
Prepare a solution containing 2 nM UDP? Antibody-Tb, 0.25X Stop and Detect Buffer C, 15 nM UDP HiLyte647 Tracer, and
100 UM UDP.
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Measure the Time-resolved Forster-resonance-energy-transfer
Calculate the Z'-Factor using the equation below; values greater than 0.7 acceptable. Contact BellBrook Labs Technical
Service for assistance if your calculated Z'-factor is less than 0.7.
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3.2 Optimizing UDP HiLyte647 Tracer Concentration

The UDP HiLyte647 Tracer is the only assay component that requires adjustment for different reaction conditions. Its
concentration will define the dynamic range of the assay, and it should be adjusted based on the initial donor substrate
concentration used in the enzyme reactions. To determine the optimal UDP HiLyte647 Tracer concentration perform an
UDP HiLyte647 Tracer titration using the reaction conditions for your enzyme and UDP-Sugar donor.

i.  Titrate UDPHilLyte647 Tracer in Enzyme Reaction Buffer containing UDP-sugar

Prepare your enzyme reaction mixture with and without UDP HiLyte647 Tracer (1000 nM) (include substrate and UDP-
sugar, but omit enzyme). Dispense 30 pL of mixture (with UDP HiLyte647 Tracer) into wells in column 1. Dispense 15 pL
of the mixture (without UDP HiLyte647 Tracer) across a 384-well plate (columns 2 - 24). Remove 15 pL from column 1
and serially titrate the contents across the plate (to column 24).

ii.  Add Stop & Detect Buffer containing UDP? Antibody-Tb
Prepare a 1X Stop & Detect Buffer containing 8 nM UDP? Antibody-Tb. Add 5 pL to the titrated UDP HiLyte647 Tracer.

Mix the plate, equilibrate at room temperature (1 hour), and measure TR-FRET according to the Instrument Settings
established in Section 3.1

***If Mn?* or heavy metal ions such as Cr*, Co?*, Fe?*** or Cu?* are present they can negatively quench the terbium
chelate at higher concentrations. To overcome this, adjust the amount of [EDTA] to be Othan that of the [ion] by
adding additional Stop & Detect Buffer C or EDTA.

iii. Plot Ratio vs. log of UDP HiLyte647 Tracer Concentration and Calculate the ECgs
The UDP HiLyte647 Tracer concentration at the ECqs is used as a good compromise between sensitivity and maximal

assay window for [UDP-Sugar] up to 100 uM . The ECs;s is determined by inputting the ECso and hillslope values from a
sigmoidal dose response curve fit into the equation below. An example is shown in Figure 2. The ECgs concentration is
the [UDP HiLyte647 Tracer] in the final 20 pL reaction(Use 4x [ECss] in the 5 pL UDP detection mix).

ECgs = ((85/(100 - 85))(/hillslopely*E C,.
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Figure 2. Optimizing UDP HiLyte647 Tracer concentration for UDP-Glucose. Sample Tracer Titration with 1, 10,
100 and 1000 uM UDP-Glucose. The nucleotide concentration reflects the amount in the enzyme reaction prior to the
addition of the UDP Detection Mixture. The UDP HiLyte647 Tracer (15 uL) was titrated in the enzyme reaction mix (50
mM Tris (pH 7.5), 5 mM MgCl,, 1% DMSO, and UDP-glucose). 5 pL UDP Detection Mixture (8 nM UDP? Antibody-Tb in
1X Stop & Detect Buffer C (n=3)) was added to a final volume of 20 pL. The data was plotted as Ratio vs log [UDP
HiLyte647 Tracer] using nonlinear regression curve fitting. In this example the EC85s determined were 7.3, 8.5, 15.7
and 67 nM UDP HiLyte647 tracer for 1, 10, 100 and 1000 pM UDP-Glucose respectively.

iv. Further Tracer optimization (if necessary). Determining your UDP HilLyte647 Tracer concentration using the [ECsg:s]
will provide excellent results for most assay conditions. If it does not provide the results you require, simply optimize the
tracer concentration in a step-wise fashion using the ECgs UDPHiLyte647 Tracer concentration as a starting point. Try
performing a standard curve (described later) at 0.75x[ECgs] , [ECgs], and 1.25x[ECss] tracer concentrations to find an assay
window that suits your needs. Please contact BellBrook Labs technical support for other suggestions. For [UDP-Sugar]
greater than 100 uM, using the [ECso.60] is typical.

3.3 Determining Enzyme Concentration

You will need to perform a pilot experiment to determine the optimal enzyme concentration to yield initial velocity
conditions (substrate consumption <20%) and produce a sufficient assay window. The optimal enzyme concentration
should be determined by serial titration using the same conditions that will be used for screening or profiling. We
recommend an enzyme concentration that produces 50% to 80% of the maximal change in FRET signal (ECs, to ECg) (Figure
3).
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Figure 3. Enzyme Titration Graph

Figure 3. Typical Enzyme Titration.
Based on this curve, the optimal enzyme
would be 1.2 - 4 units.

Ratio

00 : :
0.001 0.01 0.1 1 10 100 1000 10000

[Enzyme]

3.4 UDP Detection
The UDP detection protocol is designed as a single step addition. Following incubation of the enzyme reactions (15 L) for

the requisite time, 5 uL UDP Detection Mixture is added to a final volume of 20 pL. Reactions are mixed and allowed to

equil

M - [ 1]
- the UDP -
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