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Introduction

(i) High Content Screening and Drug Discovery

The development of High Content Screening (HCShretogy represents a
major step towards improving the drug discovery dadelopment process [1].
HCS enables the evaluation of multiple biochemieadd morphological
parameters in cellular systems and enables chawtien of the subcellular
distribution of fluorescent signals with labeledcagents. By combining the
automated imaging of cells in microtiter plates hwhigh-quality detection
reagents and powerful image analysis algorithmignsists can now acquire
deeper knowledge of multiple morphological or biectical pathways at the
single-cell level, usually in a single assay, atearly stage in the development
of new drugs. HCS platforms such as the IN Celalfrer (GE Healthcare),
ArrayScan (ThermoFisher Scientific), or Opera (Refimer), can be used to
deliver detailed profiles of cellular systemic respes [2].

(i) Principles and Applications of BrdU Detection Assays

Assessment of the proliferative state of a cell ydajion has become an
important parameter in drug discovery researchjquaarly in evaluating cancer
therapeutics and in determining the health of al gapulation during
ADME/Tox studies. A traditional method for detectiof cell proliferation is
measurement oflfl] thymidine incorporation as cells enter S phas€his
technology is slow, labor-intensive and has sevbmatations, including the
handling and disposal of radioisotopes. A welbbkshed alternative toHi]
thymidine uptake uses bromodeoxyuridine (BrdU), hgntidine analog, to
replace {H] thymidine [3, 4]. When cells are pulsed withdBr, it is
incorporated into newly synthesized DNA strandsifvely proliferating cells.
The incorporation of BrdU into cellular DNA may thée detected using anti-
BrdU antibodies, allowing assessment of the pomnabf cells which are
synthesizing DNA [3, 4]. This provides an indicetiof cell proliferation rate
and a measurement of the number of cells in S ptiasag the pulse [5] (see
Figure 1).

Cellular processes that influence proliferation g@articularly attractive as
therapeutic targets, and accordingly, detectioBrofU incorporation has found
widespread application in High Content Screenirgags [5-10]. These studies
have used HCS detection and analysis of BrdU irmatpn for target
validation, evaluation of genes identified as pbt&rtherapeutic or diagnostic
targets, and for cell cycle inhibitor profiling, miirming the usefulness of this
technique as a tool for drug discovery.
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Figure 1. Eukaryotic cell cycle marker expressiorand effects of cell cycle
phase blocking agents.

When cells are pulsed with BrdU, it is incorporaietb newly synthesized
DNA strands of actively proliferating cells. Thecorporation of BrdU into
cellular DNA may then be detected using anti-Brdbtiteodies, allowing
assessment of the population of cells which arethggiving DNA. This
provides an indication of cell proliferation ratedaa measurement of the
number of cells in S phase during the pulse Comgs$such as aphidicolin (an
inhibitor of DNA polymerase o) and nocodazole (a microtubule

depolymerization agent) are capable of arrestirg déll cycle at G1/S and
G2/M phases, respectively.



Application

Millipore’s HCS201 BrdU HCS assay provides a cortgkolution for for thén
vitro quantitative detection of newly synthesized DNAd aguantitation of
actively proliferating cells. The reagents in tkié have been specifically
optimized for HCS applications.

The assay is designed to enable quantification ahdracterization of
proliferating cells and identification of compountigt inhibit or induce cell
proliferation and DNA synthesis via detection ofdBr incorporation. The
nuclear dye (Hoechst 33342) may be used for meamsuns of cell number,
DNA content and nuclear size. The kit is suitafde many applications,
including cancer drug screening, target validateil cycle inhibitor screening,
and cytotoxicity assays.

The assay is immunofluorescence-based, and utibzdsgh quality mouse
monoclonal antibody which identifies BrdU in allespies with high sensitivity
and specificity. Unlike many anti-BrdU antibodiehis antibody does not
require a DNA denaturation step. This is advardage as the denaturation
process usually involves harsh cell treatment tieguin the loss or inactivation
of many cellular proteins, making it difficult t@mbine additional simultaneous
assays and probes for cell function and immunopliyeim@. In contrast, this
assay may easily be multiplexed with additionabg®

The superior Millipore reagents provided with thi# enable the user to

reproducibly generate images with a high signddackground ratio, greatly

facilitating HCS. In addition, working solutiong the primary and secondary
antibodies are stable for at least 24 hours at rieonperature (Figure 2), a great
benefit for large-scale screening applications. e Ttraightforward sample

preparation and processing protocol takes less2tahrs after fixation.

Reagents are provided for 5 x 96-well microplatege., sufficient to
perform 480 separate experiments. The kit incluglel) reagent, a primary
mouse monoclonal antibody for BrdU, a Cy3-conjudasecondary antibody,
Hoechst HCS Nuclear Stain, HCS Fixation Solutio@SHimmunofluorescence
Buffer, HCS Wash Buffer, and Plate Sealers. Twatmd compounds, the
antibiotic/antiviral agent aphidicolin and the aeplastic drug nocodazole,
along with DMSO for Compound Serial Dilution and mound Dilution
Buffer, are also included in the kit, sufficientrfduplicate 12-point dose
response samples per plate (see Assay Procedufghidicolin, a DNA
polymeraseu inhibitor, and nocodazole, a microtubule depolyizagion agent,
have both been demonstrated to induce mitotic blatks1/S phase and G2/M
phase, respectively [11-15]. G1/S phase blockmishes the proportion of cells
able to newly synthesize DNA (decreased BrdU inocmfion), while G2/M
phase block has minimal effect on S phase BrdUrpaation (see Figure 1).
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Kit Components

1.

10.

11.

12.

Mouse Anti-BrdU HCS Primary Antibody, 5X(Part No. CS201677) 1
bottle containing 6 mL.

HCS Secondary Antibody (donkey anti-mouse 1gG, €g8jugate), 200X
(Part No. CS200437) 1 vial containing 1j3i0.

Hoechst HCS Nuclear Stain, 200Part No. CS200438) 1 vial containing
150pL.

BrdU, 250X (Part No. CS201688) 1 vial containing 500

HCS Fixation Solution with Phenol Red, 1fPart No. CS201654) 1 bottle
containing 100 mL.

HCS Immunofluorescence Buffer, 1XPart No. CS200435) 1 bottle
containing 1000 mL.

HCS Wash Buffer, 1X(Part No. 2007643) 2 bottles containing 500 mL.

Aphidicolin (G1/S Arrest Control Compound), 250pRart No. CS201656)
1 vial containing 10QuL.

Nocodazole (G2/M Arrest Control Compound), 25@Rart No. CS201689)
1 vial containing 10QuL.

DMSO for Compound Serial Dilution(Part No. CS200441) 1 bottle
containing 10 mL.

Compound Dilution Buffer:(Part No. CS200442) 1 bottle containing 25
mL.

Plate SealerqPart No. CS200443) 10 each.

Materials Required But Not Provided

1.

Sterile, tissue culture-treated black/cleartdrat microplates suitable for
High-Content Imaging.

Cell-type for assaye.g, HeLa (human cervical adenocarcinoma, ATCC
#CCL-2) or A549 (human lung carcinoma, ATCC #CCIL5).8

Tissue culture instruments/supplies (including®@ incubator, growth
media, flasks/plates, detachment buffer, etc.xédirtype of interest.

HCS imaging/analysis systemg, GE Healthcare IN Cell Analyzer 1000
with Investigator software. Imaging system mustelj@ipped with beam-
splitters and filters capable of reading emissipecsra in the blue and red
ranges. Example filter ranges are shown in Talidel@w.
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Warnings and Precautions

1. This product contains hazardous materials.eRefMSDS for further
information.

Hazardous

Component Constituent

Warnings (See MSDS)

Toxic, carcinogen,
HCS Fixation Solution | Formaldehydecombustible, readily absorbed
through skin

Hoechst HCS Nuclear Hoechst .
Harmful, potential mutagen

Stain 33342
Aphidicolin Aphidicolin Harmiul, potential
mutagen/carcinogen
Nocodazole Nocodazole Irritant, potential mutagen
BrdU (5-
BrdU bromo-2'- Harmful, reproductive hazarg

deoxyuridine)

o

Dimethyl Combustible, readily absorbe

DMSO sulfoxide through skin

2. For Research Use Only. Not for use in diagnostcedures.

Stability and Storage

When stored under the conditions indicated ondbelk, the kit components are
stable up to the expiration date. HCS Fixation uSoh, HCS
Immunofluorescence Buffer, HCS Wash Buffer, DMS@mnpound Dilution
Buffer, and Plate Sealers should be stored at 2-89CS Primary Antibody,
HCS Secondary Antibody, Hoechst HCS Nuclear S®idU, Aphidicolin and
Nocodazole should be stored at -20°C, avoiding atepk freeze/thaw cycles.
(Note: If kit is expected to be used for multipbgperiments, rather than a single
use, thaw antibodies, nuclear stain and controlpmamds and dispense into
appropriately sized aliquots. Store aliquots 8°f€2)

Discard any remaining reagents after the expirafite.



Assay Procedure

Note: The HCS201 assay protocol has been optiniareldelLa human cervical

carcinoma (ATCC #CCL-2) and A549 human lung canciao(ATCC #CCL-

185) cells. However, this kit is suitable for pfelation/cell cycle HCS analysis
of a variety of human and alternate species ceksy

Cell Preparation:

1.

2.

Prior to cell seeding for assay, culture HeLAB49 cells in growth media
until ~70-80% confluent.

Detach cells from culture flasks/plates via rodthppropriate for cell type
of interest. Adjust cell density to 5-7 x “6ells/mL in growth media.
Add 90 pL of this cell suspension (4500-6300 catis@ach well (for a 96-
well plate, 4500-6300 cells/well is approximatelguavalent to 15,000-
21,000 cells/crhof well surface). After adding cells to plateloal plate
to sit on a level surface at room temperature ®8Q min, which allows
for even cell distribution. Following this periothcubate cells in growth
media (37°C/5% C¢) for 48 hours.

Cell treatments (cell-cycle arrest control connabs, test compounds, etc.)
can be introduced at any point during this culpeeod, as appropriate for
time-course of treatment of interest. Aphidicol(®1/S arrest) and
nocodazole (G2/M arrest) are provided as cell-cyaleest control
compounds. Sufficient reagents are provided fqlidate 12-point dose
response curves (including one DMSO-control sethiwitthe dose
response) for all five 96-well plates. The compasiare provided at 250X
concentration (assuming maximum treatments of 10and 25 pM for
aphidicolin and nocodazole, respectively). Reconued treatment
preparation involves half-log (110) serial dilution of the 250X compound
in DMSO, followed by dilution in Compound DilutioBuffer to 10X.
10pL of each treatment may then be added to thgl96f culture media
already present in each well, for a final 1X corication (0.4% DMSO).
Sample data is provided for 4 hours of compoundttnent at 37°C prior
to fixation.

BrdU can be introduced at any point during thidture period, as
appropriate for pulse duration of interest. BrddJ provided at 250X
concentration, assuming a 20 uM final treatment ceatration.
Recommended BrdU preparation involves dilutionhaf 250X compound
in Compound Dilution Buffer to 10X. 11 pL of 10Xrd8J may then be
added to the 100 pL of culture media/cell treatnadrgady present in each
well, for a final 1X concentration. Sample datgpisvided for 1 hour of
20 pM BrdU treatment at 37°C prior to fixation.



Cell Fixation and Immunofluorescent Staining:

10.

Note: Staining time is ~2.5 hours post-fixatidbo not allow wells to dry
out between staining steps. Aspiration and dispéms of reagents
should be conducted at low flow rates to diminisls eell loss due to fluid
shear. All recommended ‘per well’ volumes refeatsingle well of a 96-
well microplate. All recommended ‘per 96-well pfatolumes include
25% excess for liquid handling volume loss. AMdirshg steps are
performed at room temperature (RT). All buffersl @mtibody solutions
are stable for at least 24 hours at RT if long-dioa automated handling
is required (see Figure 1).

At end of culture period, pre-warm HCS Fixati®alution (1X) to room
temperature (RT) or 37°C if desired (12 mL/96-wglhte). Remove
toxin/BrdU-containing culture media and disposeirofcompliance with
regulations for hazardous waste (see MSDS). Reash well twice with
200 pL of Wash Buffer. After removing the last Wauffer rinse, in a
chemical fume hood, add HCS Fixation Solution @ fu@/well and allow
to fix for 30 min at RT. Remove fixative and dige of as hazardous
waste. If proceeding immediately to staining, eirsach well twice with
200 pL of HCS Immunofluorescence Buffer. Altermaly, if plates are to
be stained at a later time, rinse twice with 200 qflWash Buffer, then
leave second rinse volume in wells and store plaggdly sealed at 4°C
until staining.
If fixed samples have been stored at 4°C paataining, rinse twice with
200 pL HCS Immunofluorescence Buffer before proaegdvith staining
protocol.
Prepare working solution of Mouse Anti-BrdU HE8mary Antibody (6
mL/96-well plate) as follows: Add 1.2 mL of thawpdmary antibody to
4.8 mL of HCS Immunofluorescence Buffer (see Tabje Mix well.
Remove previous Immunofluorescence Buffer rinse.dd A0 pL of
primary antibody solution to each well and inculfatel hour at RT.
Remove primary antibody solution. Rinse thieges with 200 uL HCS
Immunofluorescence Buffer.
Prepare working solution of HCS Secondary AmtjdoHoechst HCS
Nuclear Stain (6 mL/96-well plate) as follows: A@® pL of thawed
secondary antibody and 30 pL of thawed Hoechst MNQ8ear Stain to
5.94 mL of HCS Immunofluorescence Buffer (see Table Mix well,
protecting  solution from light. Remove previous &IC
Immunofluorescence Buffer rinse. Add 50 pL of HCG®condary
Antibody/Hoechst HCS Nuclear Stain solution andubvate for 1 hour at
RT, protected from light.
Remove HCS Secondary Antibody/Hoechst HCS NucBtain solution.
Rinse twice with 200 pL HCS Immunofluorescence Buff

9



11.

Remove previous HCS Immunofluorescence Bufiieser

Rinse twice

with 200 pL of HCS Wash Buffer, leaving second ein®lume in wells.
12. Seal plate and image immediately, or storeep#t4°C protected from
light until ready for imaging.

HCS201 Detection Reagent Specifications

Primary Antibody working solution

Vol. required

quu_wed Vol. required for 1 plate
dilution
Reagent S for 1 well (6 mL)
of initial .
reacent (50 pL) (includes
9 ~25% excess)
Mouse Anti-BrdU
HCS Primary 15 10 puL 1.2mL
Antibody
HCS
Immunofluorescence None 40 uL 4.8 mL
Buffer
Secondary Antibody/Hoechst HCS Nuclear Stain wgrkoiution
Required Vol. required
>qu Vol. required for 1 plate
dilution
Reagent S for 1 well (6 mL)
of initial .
reagent (50 pL) (includes
9 ~25% excess)
HCS Secondary .
Antibody 1:200 0.25 puL 30 pL
Hoechst HCS Nuclea .
Stain 1:200 0.25 puL 30 pL
HCS
Immunofluorescence None 495 uL 5.94 mL
(5940 pL)
Buffer

Table 1. Detection Reagent Specifications - HCS201 Mouseé-BrdU Assay
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Image Acquisition and Analysis

HCS201 Image Acquisition Guidelines

Excitation Filter Emission Filter
Detection Objective Range Range
Reagent Lens [peak/bandwidth [peak/bandwidth
(nm)] (nm)]
Hoechst HCS 460/40 (or 535/50 if
Nuclear Stain 10X 360/40 necessary)
HCS Secondary
Antibody, Cy3-
donkey anti- 10X 535/50 600/50
mouse IgG

HCS201 Image Analysis Guidelines

Cell .
Parameter Detection Segmentation/ Measurement Rationale
Ngclt_ear region (460 nm Use total cell
Hoechst emission channel). Count number to
Cell HCS number of nuclei. DNA determine
Number Nuclear content (nuclear intensity) or percentage of
Stain nuclear area analyses for cell "
. BrdU-positive
cycle phase are also possible.
cells.
Nuclear region (600 nm
Ce:rr;)’lss_lon (I:hanlnel)l._ !\/Ieas_uize BrdU uptake
Cs || O3 sonalcolocaling il | may be
. : modulated as &
BrdU i(re]%%r;:jjary Threshold for positive (+) cellg result of
Uptake C Y, displaying Cy3 nuclear ; ;
y3- . : i proliferation
; intensity above a user-defined h
conjugated limit. Determi i rate changes,
imit. Determine parameters| .o\ cvcle arrest
such as percentage/number of etc
(+) or negative (-) cells, etc. '

Table 2. Image Acquisition and Analysis Guidelines — HCSR0duse Anti-

BrdU Assay



Sample Results

4 40
O Freshly Prepared
3.5 - | @ 24hr Room Temp 35 -
3 30
251 25 4
2 20
151 15 A
1 10
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0 0 -
BrdU (+) Signal:Bkg BrdU (-) Signal:Bkg ~ BrdU (+):(-) Intensity % BrdU (+)

Figure 2. HCS201 Mouse Anti-BrdU Assay reagent skality.

A549 cells were seeded at 18,000 cell$/om 96-well plates in growth media
and cultured for 48 hours. 20uM BrdU was introdluder the last hour of
culture at 37°C. Samples were fixed and stainedeutkit conditions, using
either fresh buffers and antibody/Hoechst solutiors buffers and
antibody/Hoechst solutions that had been alloweditat room temperature
(protected from light) for 24 hours prior to staigi Cells were imaged on the
GE IN Cell Analyzer 1000 (3.3) at 10X magnificatighO fields/well) and
analyzed using the GE IN Cell Analyzer 1000 Worksta (3.4) Multi Target
Analysis algorithm. The percentage of BrdU-positiells was determined by
counting the number of Hoechst-segmented nucleg¢sttolded above an
empirically-determined Cy3 nuclear intensity. Sigbackground ratios for
positive (+) and negative (-) cells were calculdbydcomparing Cy3 intensities
in the nucleus and cytoplasm (as defined by a 3nide perimeter surrounding
the nucleus). (+):(-) Cy3 nuclear intensity ratieare calculated as a measure of
contrast between cells that did or did not incoap@BrdU. Data presented are
mean + SD;n = 3. No significant difference in signal qualityas/ observed
between freshly prepared and 24 hour samples.
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Ab549 HelLa

1 uM aphidicolin (BrdU)

2]

0.4% DMSO negative conlrol (BrdU)

0.4% DMSO negatlve control (HoecthBrdU)

4]

0.4% DMSO negative control (BrdU with segmentation and thresholding)

Figure 3. Immunofluorescence of untreated and cetlycle-arrested A549
and Hela cells.

A549 or Hela cells were plated at 18,000 cell$/om 96-well plates in growth
media and cultured for 48 hours. Cells were tbdte the last 4 hours of
culture with either aphidicolin (G1/S arrest) od% DMSO (negative control).
20pM BrdU was introduced for the last hour of crétat 37°C. Cell handling,
fixation and immunostaning were performed accordiog HCS201 assay
protocols. Cells were imaged on the GE IN Cell lfmer 1000 (3.3) at 10X
objective magnification.Panels [1] and [2] Monochromatic images of BrdU
incorporation. Note the decrease in BrdU uptakiieng aphidicolin arrest.
Panel [3]: Merged images of staining with Hoechst HCS Nuclein (blue)
and Mouse Anti-BrdU HCS Primary/Secondary Antibed{eed). Panel [4]l:
Monochromatic images of BrdU fluorescence overhaith segmentation and
thresholding generated by the GE IN Cell Analyzé0Q (3.4) Workstation
Multi Target Analysis algorithm (inner ring = nualesegmentation, outer ring =
3 um wide nuclear perimeter for cytoplasmic anatyBrdU (-) cells outlined in
red, (+) cells outlined in green).
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Figure 4. Dose response of A549 and Hela cellsdell-cycle arresting
agents.

A549 or Hela cells were plated at 18,000 cell$/om 96-well plates in growth
media and cultured for 48 hours. Cells were tekdte the last 4 hours of
culture with serial dilutions of either aphidicolftop panel G1/S phase arrest,
max. concentration = 10 uM) or nocodazdietfom panelG2/M phase arrest,
max. concentration = 25 pM). 20uM BrdU was introgld for the last hour of
culture at 37°C. Cell handling, fixation and imnogtaning were performed as
according to HCS201 assay protocols. Cells weigged on the GE IN Cell
Analyzer 1000 (3.3) at 10X (10 fields/well) and Bzad (nuclear segmentation
and (+)/(-) intensity thresholding) using the GE I[Bkll Analyzer 1000
Workstation (3.4) Multi Target Analysis algorithnData presented are mean +
SEM, n= 4. For the G2/M inhibitor nocodazole, minimakdedependent effect
was observed using the S phase-specific BrdU marker
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Troubleshooting

Problem

Potential Explanations/Solutions

Weak
Cy3/Hoechst
signal

Improper storage or preparation of Primary/Secondar
antibody or Nuclear Stain — retry stain with fresh
antibody/dye solution.

Inadequate primary/secondary antibody or NucleainSt
concentrations for cell type — titrate dilutionsoatimize
signal.

Signal may diminish in extremely dense culturegerdase
cell seeding concentration or increase primary/seaoy
antibody or Hoechst concentration.

Optimize exposure times and/or fluorescence filters
appropriate to fluorophore.

Excessive
background

Improper reagent storage or preparation — retrk fvitsh
reagent (antibodies/dyes and/or buffers). Contatath
buffers/solutions may require 0.2um filter steslion.

Samples may have dried during staining — retrynstai fresh
samples.

Excessive primary or secondary antibody concenoinatfor
cell type — titrate dilutions to optimize signal.

Check for autofluorescence of microplate.

Excessive Cy3/
Hoechst signal

Improper preparation of antibody/dye — retry staith fresh
antibody/dye solutions.

Inappropriate antibody/dye concentrations for tgle —
titrate dilutions to optimize signal.

Optimize exposure times and/or fluorescence filters
appropriate to fluorophore.

Cell loss

Optimize liquid aspiration/dispensation rate toues shear.

Consider protein-coating to improve cell adhesmn t
microplate.

Optimize cell seeding concentrations for bettel aghesion.

Poor nuclear

Effective segmentation parameterdeddCS

15




segmentation/
intensity
thresholding
during analysis

system/software-dependent. Consider decreasingeatling
concentrations for difficulty in analysis of dersdtures
(separation of multiple nuclei).

Cy3 nuclear intensity thresholding may vary between
experiments, depending on cell type, exposure titaggtion
between staining and imaging, etc. — adjust thridsho
intensity between (+) and (-) cells for each experit
accordingly.

Excessively
low/high
percentage of
BrdU-positive
cells

Percentages of cells displaying BrdU uptake witiywaith
cell type, doubling time, seeding density, timeutture,
passage number, etc. Optimize culture conditions t
maximize expression.

The duration and concentration of BrdU utilizegirse
treatment is critical to the amount of BrdU uptakeserved.
Optimize treatment conditions for experiment-sgecif
parameters of interest.g, a long pulse duration may resul
in uptake by the majority of the cell populatiorps BrdU
concentration applied to a high density of cells/mesult in
a lower percentage of BrdU (+) cells/low signakimgity).

No dose
response
observed/patrtial
response curve

Efficacy of cell cycle arrest control compounds mayy
with cell type, cell species, or quality of reagsturage. Use
fresh compound, choose alternate maximum/minimum
treatment concentrations, or select more apprapcantrol
compounds for cell type of interest.

Perform time-course experiments to determine kisetf
compound effects for cell type of interest. Shdibager
treatment durations may be required.
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Warranty

Millipore Corporation (“Millipore”) warrants its products will meet thei
applicable published specifications when used @ostance with their
applicable instructions for a period of one yeanfrshipment of the products.
MILLIPORE MAKES NO OTHER WARRANTY, EXPRESSED OR
IMPLIED. THERE IS NO WARRANTY OF MERCHANTABILITYO R
FITNESS FOR A PARTICULAR PURPOSE. The warranty provided herein
and the data, specifications and descriptions difgdre products appearing in
Millipore’s published catalogues and product litara may not be altered
except by express written agreement signed by faceobf Millipore.
Representations, oral or written, which are incstesit with this warranty or
such publications are not authorized and if giwould not be relied upon.

In the event of a breach of the foregoing warraltilipore’s sole obligation
shall be to repair or replace, at its option, thpligable product or part thereof,
provided the customer notifies Millipore promptliyany such breach. If after
exercising reasonable efforts, Millipore is unatol@epair or replace the product
or part, then Millipore shall refund to the Compailymonies paid for such
applicable ProductMILLIPORE SHALL NOT BE LIABLE FOR
CONSEQUENTIAL, INCIDENTAL, SPECIAL OR ANY OTHER

DAMAGES RESULTING FROM ECONOMIC LOSS OR PROPERTY
DAMAGE SUSTAINED BY ANY COMPANY CUSTOMER FROM THE

USE OF ITS PRODUCTS.

Unless otherwise stated in our catalog or otherpaom documentation
accompanying the product(s), our products are d@drior research use only
and are not to be used for any other purpose, whathdes but is not limited
to, unauthorized commercial uses, in vitro diagicastes, ex vivo or in vivo
therapeutic uses or any type of consumption oriegjbn to humans or
animals.
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