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Description
Assay Designs'human Bax Enzyme Immunometric Assay (EIA)kitis a complete kitforthe
quantitativedeterminationofBaxinhumancelllysates.Pleasereadthecompletekitinsertbefore
performingthisassay.ThekitusesamonoclonalantibodytoBaximmobilizedonamicrotiterplate
tobindtheBaxinthestandardsorsample.A recombinanthumanBax-� Standardisprovidedinthe
kit.Afterashortincubationtheexcesssampleorstandardiswashedoutandabiotinylatedmonoclonal
antibodytoBaxisadded.ThisantibodybindstotheBaxcapturedontheplate.Afterashortincubation
theexcessantibodyiswashedoutandStreptavidinconjugatedtoHorseradishperoxidaseisadded,
which bindsto the biotinylated monoclonalBax antibody. Excessconjugate iswashed outand
substrateisadded.Afterashortincubation,theenzymereactionisstoppedandthecolorgeneratedis
readat450nm.ThemeasuredopticaldensityisdirectlyproportionaltotheconcentrationofBaxin
eitherstandardsorsamples.Forfurtherexplanationoftheprinciplesandpracticesofimmunoassays
please see the excellent books by Chard1 or Tijssen2.

Introduction
M anyphysiologicalprocesses,includingcellulardevelopm entandhom eostasis,areregulatedbya
balance between cellproliferation,differentiation and apoptosis3.Severalgene productsplay a
significantroleinregulatingapoptosis.TheBcl-2genefam ilyiscom prisedofbothpro-apoptotic
(e.g.Bax,Bid)andanti-apoptotic(e.g.Bcl-2,Bcl-XL)m em bers,withm em bershipdependentonthe
presenceofatleastoneBcl-2hom ology(BH)dom ain4.Theseproteinsform hom o-andheterodim ers,
withtheratiobetweenpro-andanti-apoptoticlevelsanim portantdeterm inantofcellsurvival.Bax
isa21 kDaprotein thatacceleratesapoptosisby binding to,and antagonizing thedeath repressor
activityofBcl-2invivo3.Baxnorm allyresidesinthecytoplasm ,butfollowinganapoptoticstim uli,
Bax undergoesa conform ationalchange and translocatesto m itochondrialm em branes,where it
insertsandm ediatesthereleaseofcytochrom ecfrom theinterm em branespaceintothecytosol,in
thism anneractivatingcaspase3andperpetuatingtheapoptoticcascade5.ProteinlevelsofBaxand
otherBcl-2fam ilym em bersarealteredinvarioushum anm alignancies6,7,withchangesinexpression
levels im plicated in diseases involving apoptosis such as cancer,autoim m une diseases and
neurodegenerativedisorders.

Precautions
FOR RESEARCH USE ONLY.  NOT FOR USE IN DIAGNOSTIC PROCEDURES.

1. StopSolution2isa1N hydrochloricacidsolution.Thissolutioniscaustic;careshouldbe
takeninuse.

2. Theactivity oftheHorseradish peroxidaseconjugateisaffected by nucleophilessuch as
azide,cyanideandhydroxylamine.

3. W etestthiskit'sperformancewithavarietyofbuffers,howeveritispossiblethathighlevels
of interfering substances may cause variation in assay results.

4. TheBax-� Standardprovided,CatalogNo.80-1326,shouldbehandledwithcarebecause
of the known and unknown effects of Bax.

5. The Bax-� standard should be stored at or below -20 �C.
6. Standardsandsamplesmustbepreparedinpolypropylenetubes.Preparationinglasswill

result in decreased protein stability.
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M aterialsSupplied
1. Bax M icrotiter Plate, One Plate of 96 W ells, Catalog No. 80-1325

A plateusingbreak-apartstripscoatedwithamousemonoclonalantibodyspecifictoBax-�.This
antibody, aa 55-178, was generated from human Bax-� and reacts with human and dog.

2. Bax Antibody, 10 m L, Catalog No. 80-1327
A yellow solutionofbiotinylatedmonoclonalantibodytoBax-�. Thisantibody,aa3-16,
reacts with human.  It does not react with mouse or rat.

3. Assay Buffer 13, 1x, 100 m L, Catalog No. 80-1618
Tris buffered saline containing proteins and detergents.

4. Bax Conjugate, 10 m L, Catalog No. 80-1328
A blue solution of Streptavidin conjugated to Horseradish peroxidase.

5. W ash Buffer Concentrate, 105 m L, Catalog No. 80-1287
Tris buffered saline containing detergents.

6. hum an Bax-����� Standard, 1 vial, Catalog No. 80-1326
A solution of 20,000 pg/mL recombinant human Bax-�.

7. TM B Substrate, 10 m L, Catalog No. 80-0350
A solutionof3,3',5,5'tetramethylbenzidine(TM B)andhydrogenperoxide.Protectfrom
prolonged exposure to light.

8. Stop Solution 2, 10 m L, Catalog No. 80-0377
A 1N solution of hydrochloric acid in water.  Keep tightly capped.  Caution: Caustic.

9. Cell Lysis Buffer 4, 100 m L, Catalog No. 80-1339
100 mM PBS,pH 7.3,150 mM NaCl,1 mM EDTA,0.5% Triton X-100 and 0.005%
Tween 20.

10. Bax Assay Layout Sheet, 1 each, Catalog No. 30-0214
11. Plate Sealer, 3 each, Catalog No. 30-0012

Storage
Allcomponentsofthiskit,excepttheBax-����� Standard,arestableat4 �C untilthekit's
expiration date. The Bax-� Standard m ust be stored at or below -20 �C.

M aterials Needed but Not Supplied
1. Deionized or distilled water.
2. Phenylmethylsulfonyl fluoride (PM SF), Sigma # P7626 or equivalent.
3. Protease Inhibitor Cocktail (PIC), Sigma # P8340 or equivalent.
4. Precision pipets for volumes between 100 �L and 1,000 �L.
5. Repeater pipet for dispensing 100 �L.
6. Disposable beakers for diluting buffer concentrates.
7. Graduated cylinders.
8. A microplateshaker.
9. Adsorbent paper for blotting.
10. M icroplatereadercapableofreadingat450nm,preferablywithcorrectionbetween570nm

and590nm.
11. Graph paper for plotting the standard curve.
12. Polypropylenetesttubes.
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Sam pleHandling
Assay Designs'EIA iscompatible with Bax samplesin a wide range ofcelllysatesand buffers.
SamplesdilutedsufficientlyintoAssayBuffer13canbereaddirectlyfrom astandardcurve.Please
referto theSampleRecovery recommendationson page11 fordetailsofsuggested dilutions.Itis
recommendedthatallsamplesbelysedwiththeprovidedCellLysisBuffer4modifiedbytheaddition
ofPIC andPM SF (seeReagentPreparation,page5,#3)immediatelypriortouse.Sampleslysedin
thisCellLysisBuffer4mustbedilutedatleast1:2withAssayBuffer13priortoassaying.Notethat
thisdilutionisbasedonthelysisof62,500HeLacellspermL.The1:2dilutioncontained31,250 cells
per mL with a calculated recovery of 98.6% .

Iftheenduserchoosestouseanotherlysisbuffer,agreaternum berofcells,orvariesfrom the
stim ulationprocedurenotedbelow,itisuptotheendusertodeterm inetheappropriatedilution
ofsam plesandassayvalidation.OnlystandardcurvesgeneratedinAssayBuffer13shouldbeused
tocalculatetheconcentrationofBax.Samplesmustbestoredfrozenatorbelow -70 �C toavoidloss
ofbioactiveBax.Excessivefreeze/thaw cyclesshouldbeavoided.Priortorunningtheassay,frozen
samples should be broughtto 4 �C slowly and gently mixed. Sam ples m ustbe prepared in
polypropylene tubes.

LysatesExperim ent
HeLa,Jurkat,PC3 and COLO205 cellswereallused at4 m illion cellsperm L.Thetotalprotein
concentrationsfortheHeLa,Jurkat,PC3andCOLO205are1.17m g/m L,0.43m g/m L,1.68m g/m L
and1.08m g/m L,respectively.Cellswerecentrifugedat1,600rpm for7m inutesandthesupernatant
discarded. The cell pellets
wereresuspendedandwashed
withPBS.Cellswerepelleted
at1,600 rpm for 7 m inutes
andthesupernatantdicarded.
The cellpellets were resus-
pendedwithmodifiedCellLy-
sis Buffer 4,vortexed and
placedonicefor15m inutes.
Thelysateswerevortexedand
centrifugedat16,000rpm for
15m inutes.Thesupernatants
weresplitfortheW esternblot
and EIA to generatethedata
illustrated.Theexposuretime
fordevelopm entwas6 m in-
utes.
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ProceduralNotes
1. Do not mix components from different kit lots or use reagents beyond the kit expiration date.
2. Allow allreagents,withtheexceptionofthehumanBax-� standard,towarm toroom temperature

for at least 30 minutes before opening.
3. Standards and sam ples m ust be m ade up in plastic tubes.
4. Pre-rinse the pipet tip with reagent, use fresh pipet tips for each sample, standard and reagent.
5. Pipet standards and samples to the bottom of the wells.
6. Add the reagents to the side of the well to avoid contamination.
7. Thiskitusesbreak-apartmicrotiterstrips,whichallow theusertomeasureasmanysamplesas

desired. Unused wellsmustbekeptdesiccated at4 �C in thesealed bag provided. Thewells
should be used in the frame provided.

8. Priortoadditionofantibody,conjugateandsubstrate,ensurethatthereisnoresidualwash
buffer in the wells.  Any rem aining wash buffer m ay cause variation in assay results.

ReagentPreparation
1. W ash Buffer

PreparetheW ashBufferbydiluting50 mLofthesuppliedconcentratewith950 mLofdeionized
water.Thiscanbestoredatroom temperatureuntilthekitexpiration,orfor3months,whichever
is earlier.

2. hum an Bax-����� Standards
Allow the hum an Bax-����� 20,000 pg/m L standard to warm  for no m ore than 10 m inutes.

Labelsixpolypropylenetubes#1through#6.Pipet900�LofAssayBuffer13intotube#1.Pipet
500�L ofAssayBuffer13intotubes#2through#6.Add100�L ofthe20,000pg/mL standard
intotube#1andvortex.Add500�L oftube#1totube#2andvortexthoroughly.Add500�L
of tube #2 to tube #3 and vortex thoroughly.  Continue this for tubes #4 through #6.

Theconcentrationofhum anBax-����� instandards#1through#6willbe2,000,1,000,500,250,
125 and 62.5 pg/m L respectively.  See Bax Assay Layout Sheet for dilution details.

Diluted standards should be used within 60 m inutes of preparation.

Discard any unused standard dilutions.

3. CellLysisBuffer4
Allow to come to room temperature.  Ensure buffer is completely in solution prior to use.

Immediatelypriortouseforcelllysis,PM SFandPIC mustbeaddedtothebuffer.IfusingSigma
ProteaseInhibitorCocktail#P8340,add0.5�L/mL PIC orequivalentconcentrationaccording
to alternate vendor’s specification sheet. Add PM SF,such as Sigma #P7626,to a final
concentrationof1mM .
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AssayProcedure
Bring allreagents,exceptthe hum an Bax-����� Standard,to room tem perature for atleast
30 m inutes prior to opening.

Thehum an Bax-����� Standard solution should notbeleftatroom tem peratureform orethan
10 m inutes.

All standards, controls and sam ples should be run in duplicate.

1. RefertotheAssayLayoutSheettodeterminethenumberofwellstobeusedandputanyremaining
wells with the desiccant back into the pouch and seal the ziploc.  Store unused wells at 4 �C.

2. Pipet 100 �L of Assay Buffer 13 into the S0 (0 pg/mL standard) wells.

3. Pipet 100 �L of Standards #1 through #6 into the appropriate wells.

4. Pipet 100 �L of the Samples into the appropriate wells.

5. Tap the plate gently to mix the contents.

6. Seal the plate and incubate at room temperature on a plate shaker for 1 hour at ~500 rpm.

7. Emptythecontentsofthewellsandwashbyadding400�Lofwashsolutiontoeverywell.Repeat
thewash4moretimesforatotalof5washes.Afterthefinalwash,emptyoraspiratethewells
and firmly tap the plate on a lint free paper towel to remove any remaining wash buffer.

8. Pipet 100 �L of yellow Antibody into each well, except the Blank.

9. Seal the plate and incubate at room temperature on a plate shaker for 1 hour at ~500 rpm.

10. Emptythecontentsofthewellsandwashbyadding400�Lofwashsolutiontoeverywell.Repeat
thewash4moretimesforatotalof5washes.Afterthefinalwash,emptyoraspiratethewells
and firmly tap the plate on a lint free paper towel to remove any remaining wash buffer.

11. Add 100 �L of blue Conjugate to each well, except the Blank.

12. Seal the plate and incubate at room temperature on a plate shaker for 30 minutes at ~500 rpm.

13. Emptythecontentsofthewellsandwashbyadding400�Lofwashsolutiontoeverywell.Repeat
thewash4moretimesforatotalof5washes.Afterthefinalwash,emptyoraspiratethewells
and firmly tap the plate on a lint free paper towel to remove any remaining wash buffer.

14. Pipet 100 �L of Substrate Solution into each well.

15. Incubate for 30 minutes at room temperature on a plate shaker at ~500 rpm.

16. Pipet 100 �L Stop Solution 2 to each well.

17. BlanktheplatereaderagainsttheBlankwells,readtheopticaldensityat450nm,preferablywith
correctionbetween570and590nm.IftheplatereaderisnotabletobeblankedagainsttheBlank
wells, manually subtract the mean optical density of the Blank wells from all the readings.
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Calculation ofResults
Severaloptionsareavailableforthecalculation oftheconcentration ofBax in thesamples. W e
recom m end that the data be handled by an im m unoassay software package utilizing a
4 parameterlogisticcurvefitting program. Ifdatareduction softwareisnotreadily available,the
concentration of Bax can be calculated as follows:

1. CalculatetheaveragenetOpticalDensity (OD)bound foreach standard and sampleby
subtracting the average Blank OD from the average OD for each standard and sample.

Average Net OD  =    Average OD   -   Average Blank OD

2. Usinglineargraphpaper,plottheAverageNetOD foreachstandardversusBaxconcentra-
tionineachstandard.Approximateastraightlinethroughthepoints.Theconcentrationof
Bax in the unknowns can be determined by interpolation.

TypicalResults
Theresultsshown below areforillustration only and should notbeused to calculateresultsfrom
another assay.

Bax
Sample AverageOD NetOD (pg/m L)

Blank (0.097)

S0 0.188 0.091 0

S1 2.126 2.029 2,000

S2 1.174 1.077 1,000

S3 0.717 0.620 500

S4 0.440 0.343 250

S5 0.284 0.187 125

S6 0.246 0.149 62.5

Unknown1 0.989 0.892 797

Unknown2 0.318 0.221 134
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TypicalStandard Curve
A typicalstandardcurveisshownbelow.Thiscurvem ustnotbeusedtocalculateBaxconcentrations;
each user must run a standard curve for each assay.
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Perform ance Characteristics
Thefollowing parametersforthiskitweredetermined using theguidelineslisted in theNational
Committee for Clinical Laboratory Standards (NCCLS) Evaluation Protocols8.

Sensitivity
Sensitivitywascalculatedbydeterminingtheaverageopticaldensityboundfortwenty(20)wellsrun
with0pg/mL Standard,andcomparingtotheaverageopticaldensityfortwenty(20)wellsrunwith
Standard#6. ThedetectionlimitwasdeterminedastheconcentrationofBaxmeasuredattwo(2)
standard deviations from the 0 pg/mL Standard along the standard curve.

M eanOD forS0= 0.078� 0.005(6.02% )
M ean OD for Standard #6 = 0.140� 0.009(6.43% )

Delta Optical Density (62.5 - 0 pg/mL) =   0.140 - 0.078 = 0.062

2 SD's of 0 pg/mL Standard =    2   x   0.005 = 0.010

Sensitivity = 0.010    x    62.5 pg/mL = 10.1pg/m L
              0.062

Linearity
A samplecontaining1,541pg/mLBaxwasseriallydiluted4times1:2intheAssayBuffer13supplied
inthekitandmeasuredintheassay. ThedatawasplottedgraphicallyasactualBaxconcentration
versus measured Bax concentration.

The line obtained had a slope of 0.95 with a correlation coefficient of 0.994.
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Precision
Intra-assayprecisionwasdeterminedbytakingsamplescontaininglow,medium andhighconcentra-
tionsofBaxandrunningthesesamplesmultipletimes(n=24)inthesameassay.Inter-assayprecision
wasdetermined by measuring threesampleswith low,medium and high concentrationsofBax in
multipleassays(n=10).

Theprecisionnumberslistedbelow representthepercentcoefficientofvariationfortheconcentra-
tionsofBaxdeterminedintheseassaysascalculatedbya4parameterlogisticcurvefittingprogram.

Bax Intra-assay Inter-assay
(pg/mL) % CV % CV

Low 136.7 5.0
M edium 389.8 6.3
High 789.7 4.9

Low 114 17.0
M edium 429 6.3
High 800 5.7

CrossReactivities
Thecrossreactivitiesforanumberofrelated compoundsweredetermined by dissolving thecross
reactantinthekitassaybuffer.ThesesampleswerethenmeasuredinthehumanBaxassayandthe
measuredBaxconcentrationcalculated.The% crossreactivitywascalculatedbycomparisonwith
the actual concentration of cross reactant in the sample and expressed as a percentage.

Compound CrossReactivity
humanBax-� 100%
p21 <0.7%
Bcl-2 <0.1%
Bcl-XL <0.1%
CDK4 <0.1%
p27 <0.1%
PCNA <0.1%



11

Sam ple Recoveries
Please refer to pages 4 and 5 for Sample Handling recommendations and Standard preparation.

Bax�concentrationsweremeasuredinmodifiedCellLysisBuffer4.Bax�wasspikedintotheundiluted
sample,whichwasthendilutedwithAssayBuffer13andassayedinkit.Thefollowingresultswere
obtained:

Recom m ended
Sam ple % Recovery* Dilution*
modified Cell Lysis Buffer 4 100.6% none required

For the lysis of 62,500 HeLa cells per mL, the following results were obtained:

Recom m ended
Sam ple % Recovery* Dilution*
62,500cellspermL 98.6% �1:2

W ARNING: Iftheend userchoosestonotusetheprovided CellLysisBuffer4,itisup tothe
endusertodeterm inetheappropriatedilutionofsam plesandassayvalidationfortheirchosen
celllysisbuffer.

* See Sample Handling instructions on page 4 for details.
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LIM ITED W ARRANTY

AssayDesigns,Inc.warrantsthatatthetimeofshipmentthisproductisfreefrom defectsinmaterials
andworkmanship.Thiswarrantyisinlieuofanyotherwarrantyexpressedorimplied,includingbut
not limited to, any implied warranty of merchantability or fitness for a particular purpose.

AssayDesignsmustbenotifiedofanybreachofthiswarrantywithin48hoursofreceiptoftheproduct.
Noclaim shallbehonoredifAssayDesignsisnotnotifiedwithinthistimeperiod,oriftheproduct
hasbeenstoredinanywayotherthanoutlinedinthispublication.Thesoleandexclusiveremedyof
thecustomerforanyliabilitybaseduponthiswarrantyislimitedtothereplacementoftheproduct,
or refund of the invoice price of the goods.

Form oredetailsconcerningtheinform ation within thiskitinsert,ortoorder
anyofAssayDesigns'products,pleasecall(734)668-6113between8:30a.m .and
5:30p.m .EST.Ordersortechnicalquestionscanalsobetransm ittedbyfaxor
e-m ail 24 hours a day.

M aterial Safety Data Sheet (M SDS) available on our website or by fax.

Assay Designs, Inc. Telephone: (734) 668-6113
5777 Hines Drive (800) 833-8651 (USA &  Canada only)
Ann Arbor, M I  48108 Fax: (734) 668-2793
U.S.A. e-m ail: info@ assaydesigns.com

website: www.assaydesigns.com
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