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I. Overview

Aviva Systems Biology's ChemiluminescentWestern BlotKit, namelyour FemtoMax™
Chemiluminescent Substrate Kitfor Western Blotting, combines all ofthe necessaryreagents with a rapid proven
protocol and the extremely high signal detection of our luminol substrate. The Chemiluminescent Western BlotKit
designincludes straightforward procedures and color-coding to allow for ease of use. This kit contains sufficient

substrate forup to 30 miniblotsat7.5 x 8 cm2 (1,800 sz) and is stable for at least1 year when stored at 4°C.

Pleaseread the entire product insert prior to use.
II. Kit Principle

This ChemiluminescentWestern BlotKit allows for the detection of primary Rabbit polyclonal or
monoclonal antibodies provided bythe user. After protein separation and transfer,the membrane is probed with
primaryantibody. Detection of the membrane bound primaryantibody-antigen complexis achieved by the addition
of a secondaryantibody conjugated to the enzyme horseradish peroxidase. The enzyme reacts with a specialized
formulation ofluminol, an extremely sensitive, non-radioactive substrate thatemits lightand allows visualization
using X-ray film or other imaging methods, including highlysensitive CCD cameras and imaging systems.

Because ofthe extremely high sensitivityof our FemtoMax™ Chemiluminescent Substrate Kitfor Western
Blotting, primaryand secondaryantibodies can be used atgreater dilutions. Ifyou currently dilute your primary
antibody 1:1,000 using an ECL substrate equivalent, then dilute your antibody 1:5,000 using the FemtoMax™
substrate.

lll. Intended Use

Use Aviva Systems Biology's ChemiluminescentWestern BlotKit with FemtoMax™ Chemiluminescent
Substrate (included) for western blotting. This kit is for the detection of Rabbit polyclonal ormonoclonal antibody
complexed with antigen immobilized on amembrane (western blot). This kit is useful for both “Western blotting” and
“dot blotting” methods. This kit can be used with the appropriate user supplied primaryantibody for the detection of
phosphoproteins and other posttranslational modifications. If you require additional assistance please call or e-mail
our technical service representatives at858-552-6979 or techsupport@avivasysbio.com.

IV. Storage and Stability

This kit is stable for at leastone year when stored at 4°C. Individual components are stable for 3-4 weeks
after dilution when stored at 4°C. The FemtoMax™ luminol substrate reagentis stable forup to 8 h at room
temperature after mixing with buffer.

V. Number of Assays

Componentsin this kitare sufficientto run approximately30 miniblots at7.5 x 8 cm 2 (1,800cm 2). The
amountof peroxidase conjugated secondaryantibodysupplied when diluted as recommended in our protocol will
yield in excess of 200 mL of working solution. Adjustments in volumes for larger or smaller blots will affectthe
number ofblots detected.
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Aviva Systems Biology's ChemiluminescentWestern BlotKit with FemtoMax™ Chemiluminescent

Substrate is more sensitive than mostcommerciallyavailable chemiluminescentdetection products. This conserves
precious amounts oflimiting antigen and antibodyand results in considerable savings.

VII.

Super Sensitive Signal. Generally the signal obtained w ith Fem toMax™ substrate is twice as intense as competitor's luminol-
based systems.

Conserves Costly Antibody. Greater dilutions of antibody and less antigen are used for assay detection.

Femtogram Sensitivity. Low femtogramsensitivity with moderate signal duration designed for both film and CCD/imaging
systemdetection methods.

Excellent Stability. The luminol reagent is stable for up to 8 hours as aw orking solution after mixing w ith reaction buffer.

Platform Flexibility. This kit is compatible w ith the follow ing imaging platforms. This kit willlikely be suitable for other similarly
designed instruments by manufacturers not listed below .

Supplier Instrument
UVP Chemi, BioChemi and OptChemi Systems
Bio-Rad ChemiDoc and VersiDoc Imaging Systems
Kodak Image Station 2000MM
Fujifilm LAS-3000 Imaging System
Alpha Innotech Alpha Imager
GE Typhoon, Storm and Image Quant Systems
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VIII. Kit Components and Layout

1. (1) x 50 mL Ultra Pure Tw een-20 in an amber glass bottle with BLACK cap
2. (1) x 100 pg Peroxidase Goat anti-Rabbit IgG antibody in amber plastic vial with GREEN cap

3. (1) empty dropper bottle with GREEN cap labeled “Diluted Secondary antibody”

4. (2) empty microfuge tubes for intermediate dilution of secondary antibody
5. (1) x 10 g Bovine Serum Albumin (BSA) in a plastic bottle with a cap
6. (1) x 0.5 mL Control Rabbit IgG in plastic vial w ith cap

7. (1) x 10 mL FemtoMax Reagent A - Luminol - in an amber plastic bottle with BROWN cap
8. (1) x 10 mL FemtoMax Reagent B - Reaction Buffer - inan amber plastic bottle w ith BROWN cap

9. Instruction Manual

IX. Materials Required but Not Supplied
Nearly all components required for western blotting are provided for your convenience in Aviva Systems
Biology's Chemiluminescent Western BlotKit. Some additional m aterials notincluded are required:
¢ SDS-PAGE electrophoresis equipmentand related materials
+ Nitrocellulose, PVDF (polyinylidene difluoride) or other membranes for protein transfer and transfer materials

Primary Antibody (Rabbit derived monoclonal or polyclonal)

Microfuge tube

Rocker platform for gentle mixing during incubations

X-ray film, cassettes and related materials or camera based imaging system
Deionized water and molecular biologygrade Tris base and sodium chloride
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X. Solutions Required but Not Supplied

The useris to prepare the following buffers for this procedure. The exact volume of buffers required depends on
the size of the membranes to be processed. We suggest preparation of 1.0 L of Tris Buffered Saline with Tween (TTBS)
and 100 mlof TTBS with BSA. Prepare all solutions using ultra pure reagents and deionized (or equivalent) water. Fil ter
the solutions and store at4° C. Warm solutions to room temperature prior to use. Do not store solutions for more than
one (1) month.

H Note - wash buffers MUST NOT contain SODIUM AZIDE or otherinhibitors of peroxidase activity.

Buffer | Tris Buffered Saline with Tween-20 (TTBS)
Add 800 mL of deionized w ater.
Dissolve 12.1 g of Tris base.
Dissolve 8.8 g Sodium Chloride (NaCl).
Adjust pHto 7.5 with HCI.
Add 1.0 mL of Tw een-20 (provided).
Adjustvolume to 1.0 L with deionized w ater.

Buffer Il TTBS with 1.0% (w/v) BSA
Add 100 mL of TTBS.
Dissolve 1.0 g of BSA (provided).
Use solution immediately.



Xl. Preparation of Working Solutions

The FemtoMax™ ChemiluminescentWestern BlotKit comes with a concentrated stock of peroxidase conjugated goat
anti-Rabbit secondaryantibody. Prior to use, the secondary antibody must be reconstituted and diluted in a two-step
process to a working solution. The working solution is ready for use.

e Secondary antibody. Reconstitute the peroxidase conjugated goatanti-Rabbit antibodyby adding 100 pL of
deionized waterto the GREEN capped ambervial. Mix thoroughlyand maintain this stockat 4 °C. Prepare an
intermediate dilution (1:100) byaccurately pipetting 5 uL of the stock solutionto 0.5 mL of Buffer | (TTBS) in a clean
microfuge tube. Prepare a second dilution (1:200) by accurately pipetting 50 uL of the intermediate solution to the
GREEN capped dropperbottle labeled “Diluted Secondary Antibody." Add 10 mL of Buffer |
(TTBS). Mix thoroughly. The final dilution will contain 50 ng/mL peroxidase conjugated goatanti-Rabbit
antibody and will representa 1:20,000 dilution of the stock solution.

Stock —f- Intermediate — Final
1 mg/mL 10 pg/mL 50 ng/mL

1:100 dilution 1:200 dilution

e FemtoMax™ Luminol Substrate Reagent. Justprior to use, prepare FemtoMax™ Super Sensitive
Chemiluminescent Substrate by mixing 1 mL of the Luminol Reagent(ReagentA) with 1 mL of the Reaction Buffer
(ReagentB). Mix well. Protect from intense light. Keep working solution in an amber bottle. Normal laboratorylight
will not harm the working solution. Larger or smaller volumes ofthe substrate can be prepared by mixing
components atthe same 1:1 ratio.

XIl. Western Blot Method

The following method is suggested as a guideline for the use of Aviva Systems Biology's Chemiluminescent
Western Blot Kit. Each researcher mustoptimize Western blotting conditions for their protein of interest. Membranes
composed of nitrocellulose or PVDF can be used. Nylon membranes mayalso be used (see "Additional Notes"). After
your antigen has beenimmobilized onto the membrane bytransfer, dotting or filtration, follow the numbered steps below
to process the western blot. All reactions occur at room temperature. Use a rocking platform setat low speed for gentle
agitation. Always add enough solution to cover the membrane. Neverlet a membrane air dry during this process. Add
the suggested volumes orjustenough volume to cover the membrane to keep it wet. Do not touch the membrane with
your skin!

! Note - some primary antiquiesand/oranti%ensmay require specific conditionsotherthan those stated below. If so, use these
recommendationsasa starting point for further optimization.

1. After transferis complete, blockthe membrane byimmersing in Buffer Il (TTBS with BSA) and incubate at
room temperature for 1 h with gentle agitation. The addition of 1.0% BSA (provided) as a blocking agent
increases the signal-to-noise ratio when compared to using TTBS alone. Other blocking agents maybe used
(see "Additional Notes").

2. Aspirate or decant the blocking solution L Immediatelyadd 5 ml of primary antibodysolution (not
provided) diluted in Buffer | (TTBS) to the membrane. The appropriate dilution should be determined by
the end user. If unknown, a starting dilution of 1:1,000 to 1:5,000 from a 1.0 mg/mL stockis suggested.
Greater dilutions often resultin lower backgrounds butmayrequire longerincubation times. Incubate for 1
h at room temperature with gentle agitation. If desired,the membrane can be incubated with primary
antibody overnightat 4° C.

3. Aspirate or decant the primaryantibody solution. Wash the blot with 3 changes of Buffer | for 5 min each
with gentle agitation. Increasing the wash buffer volume or the numberofwashes maydecrease
background.

4. Aspirate or decant the wash solution and add 5 ml of the “Diluted SecondaryAntibody” solution from the
GREEN capped dropper bottle (see above for preparation). Incubate for 1 h at room temperature with
gentle agitation.

5. Aspirate or decant secondaryantibodysolution. Wash the blot as in Step 3.

6. Prepare FemtoMax™ chemiluminescentluminol substrate reagentas described above justpriorto use.
Transfer blot to incubation box or film cassette then add approximately1.25 ml of freshly prepared
FemtoMax™ chemiluminescentluminol substrate reagentto the membrane (7.5 x 8.0 cm).



7. Immediatelyvisualize the membrane byexposing X-ray film or by otherimaging methods, including CCD
camerabasedimaging systems. For film, expose and process film according to manufacturer's

instructionsz.AtriaI and errorapproachis suggested to vary exposure time to obtain maximum signal. A
good starting time is 60 sec. For imaging systems, follow the manufacturer's instructions and vary exposure
time and/or binning for bestresults. The length of time required to achieve optimum signal varies greatly
depending on several factors. Incubation times can range from a shortas 30 secto 20 min or more.

1 . . . . )
Aspirate using a glass pipette attached to a vacuum. Alternatively, the solution may be poured off aw ay fromthe w estem blot.

Cover blot with clear plastic w rap or plastic sheet. Remove excess liquid and any air bubbles to reduce imaging artifacts.

XIll. Additional Notes

e The methods giveninthese instructions are to be used as a guideline. Experienced users can m ake deviations from
the stated method. Solutions have been optimized for the stated method and any change in reagentconcentration,
volume, or reaction time or temperature will affect the overall performance ofthe kit. Generally, if a variable is to be
modified, onlyalter one condition ata time.

0 Nylon membrane is more difficultto block and may resultin higherlevels of non-specific staining. Using 10%
BLOTTO (non-fat dry milk) is suggested to block nylon membranes. Allow the blocking step to proceed for several
hours to overnightat 37° C. Do not use Tween-20 when using nylon membranes.

0  The blocking of membranes for western blotting can be accomplished with TTBS only. We suggestadding BSAto
lower non-specific staining. Users mayomit BSA from the blocking step oruse some otherblocking agent, such as
5% normal goatserum, 3% fish gelatin, or other commerciallyavailable blocking agent, depending on previous
experience.

e Some primaryantibodies do notbind well in the presence of mild detergents like Tween-20. In these instances,
replace the TTBS with TBS or PBS containing BSA or 1% to 10% normal goatserum (secondaryantibodyis goat
host).

e Always use enough solution to cover the membrane. Neverlet the membrane dryduring the process.

e Protectthe FemtoMax™ luminol substrate reagentfrom light. This kit easilyallows for the detection of femtogram

(10_15) amounts ofantigen using photographic film orimaging methods, including highlysensitive CCD cameras.
Precise optimization is required to achieve maximum signal detection including optimizing the membrane, blocking

conditions, antigen, primaryand secondaryantibodies. Detection by FemtoMax™ luminol substrate reagentrequires
much less sample and antibodies than mostcommerciallyavailable ECL substrates.

e Western blots can be repeatedly exposedto X-ray film to obtain optimal results or stripped of detection reagents and
re-probed.

e Usethe same blotting conditions for FemtoMax™ luminol substrate reagentas you would for Amersham ECL
Plus ™ Substrate or Pierce SuperSignal® WestFemto Substrate.

e Usecarenotto touch the membrane with your skin! Wear gloves. Make certain that all equipmentusedinthe
process is free of foreign material.

e All reactions occurat room temperature.
e Usearocking platform setatlow speed for gentle agitation for allincubation steps.

e Solutions containing sodium azide or other inhibitors of peroxidase activity should notbe used to dilute the
secondaryantibody, substrate orany other FemtoMax™ reagent.

e Apositive control Rabbit IgG is provided ina YELLOW capped vial for use as a secondaryantibodycontrol. Spot
1 or 2 ul as a control on your Western or dot blot prior to the blocking step.

e  Store the components ofthis kitat 4 °C.

e Individual components ofthis kit may be ordered separately (see "Replacement Parts List").



XIV. Troubleshooting Guide

Little or no signal

Incomplete transfer of proteins. Follow all protocols included with your transfer apparatus. Check for the
presence oftransferred proteins using India ink stain as described in Reference 1.

Poor binding of primary antibody. Decrease the dilution (increase the concentration) of your primaryantibody.
Increase the incubation time of the primary antibody solution from 30 minutes to several hours or overnight.
Increase the incubation temperature to 37° C. If all of the above fails, contact the source of your primaryantibody.

Poor binding of peroxidase conjugated anti-lIgG. Be sure the source of the primaryantibody is appropriate for this kit.
Include 1 or 2 uL of Rabbit IgG inthe YELLOW capped vial as a control in your western blotor dot blotto ensure
that the FemtoMax™ ChemiluminescentWestern BlotKit components are performing as described.

Inactive Peroxidase Conjugate. Be certain that all buffers are free of sodium azide, which is a strong inhibitor of
peroxidase activity.

Multiple signals

Too much protein on the western blot. Verify the concentration of your protein sample, using Bradford or BCA
reagent. For bestresults, load approximately 10 pg of total protein (lysate) perlane.

Too high concentration of primary antib ody. Increase the dilution of primaryantibodysolution.

Overexposure of signal. Decrease exposure time offilm or decrease settings on camera system to decrease the
signal from minor bands.

High background / Poor signal-to-noise ratio

Insufficientblocking. Be certain blocking buffer has been properly prepared. In mostcases, the addition of 1.0% BSA
will decrease background over the use of TTBS alone.In some cases, increased concentrations of BSA (up to 5%)
are necessary.

InsufficientWashing. Increase the number ofwash steps and the volume of TTBS used for each wash.
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XVI. Trademarks

This material is subject to proprietary rights and is sold under license fromAviva Systems Biology. This productis licensed for sale only
for 'research-use' only. There is no implied license hereunder for any commercial use.

XVII. Disclaimer

This product is for research use only and is not intended for therapeutic or diagnostic applications. Please contact a technical service representative
for more information. All products of animal origin manufactured by Aviva Sy stemsBiology Inc. are deriv ed from starting materials of North American
origin. Collection was performed in United States Department of Agriculture (USDA) inspected facilities and all materials hav e been inspected and
certified to be free of disease and suitable for exportation. All properties listed are ty pical characteristics and are not specifications. All sugge stions
and data are offered in good faith but without guarantee as conditions and methods of use of our products are bey ond our control. All claims must be
made within 30 day s following the date of delivery. The prospectiv e user must determine the suitability of our materials before adopting them on a
commercial scale.



