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D escription

A ssay Designs' human Bax Enzym e Inmunom etric Assay (EIA) kit is a com plete kit for the
quantitative determ nation of Bax In hum an cell lysates. Please read the com plete kit insert before
perform ing thisassay . The kitusesam onoclonalantibody to Bax inm obilized on am icrotiterplate
o bind the Bax in the sendardsorsam ple. A recom binanthum an B ax-o. Stendard isprovided n the
kit. A fltera shortincubation the excesssam pleorstandard isw ashed outand abiotinylatedm onoclonal
antbody to B ax isadded . Thisantibody bindsto theB ax captured on theplate. A fiera shortincubation
the excess antibody isw ashed outand Streptavidin conjugated t© H orseradish peroxidase is added,
which binds t© the biotinylated m onoclonal Bax antibody. Excess conjugate is washed out and
substrate isadded . A fltera short ncubation, the enzym e reaction is stopped and the colorgenerated is
read at450 nm . Them easured optical density is directly proportional to the concentration ofBax n
eitherstandards orsam ples. For furtherexplanation of the principles and practices of In m unoassay's
please see the excellentbooks by Chard' or T ijssen?.

Introduction

M any physiological processes, including cellulardevelopm entand hom eostasis, are regulated by a
balance betw een cell proliferation, differentiation and apoptosis’ . Several gene products play a
significantrole n regulating apoptosis. The B cl2 gene fam ily is com prised of both pro-apoptotic
eg.Bax,Bid)and ant-apoptotic e©g.Bcl2,BclX L )m em bers,w ithm em bership dependenton the
presenceofatleastoneB cl-2 hom ology BH )dom ain® .Theseproteinsform hom o-andheterodin ers,
w ith the ratio betw een pro-and anti-apoptotic Jevels an In portantdeterm mantofcell survival.Bax
isa 21 kD a protein thataccelerates apoptosis by binding to, and antagonizing the death repressor
activity of Bcl2 lnvivo® .Baxnom ally resides In the cytoplasm , butfollow Ing an apoptotic stim uli,
Bax undergoes a conform ational change and translocates t© m itochondrial m em branes, where it
Inserts and m ediates the release of cytochrom e ¢ from  the Interm em brane space into the cytosol, in
thism anneractivating caspase 3 and perpetuating the apoptotic cascade’ . Protein Jlevels of Bax and
otherB cl-2 fam ilym em bersarealtered in varioushum anm alignancies’”’ ,w ith changes In expression
levels I plicated In diseases volving apoptosis such as cancer, autonm une diseases and
neurodegenerative disorders.

Precautions
FOR RESEARCH USEONLY.NOTFORUSE INDIAGNOSTIC PROCEDURES.

1. Stop Solution 2 isa 1IN hydrochloric acid solution. This solution is caustic; care should be
taken In use.

2. The activity of the H orseradish peroxidase conjugate is affected by nucleophiles such as
azide, cyanide and hydroxylam nne.

3. W etestthiskitsperform ancew ith a variety oflbuffers, how everitispossible thathigh levels
of Interfering subs@ncesm ay cause variation In assay results.

4. The Bax-0. Standard provided, Catalog N 0. 80-1326, should be handled w ith care because
of the known and unknow n effects of Bax.

5. The Bax-0. standard should be stored atorbelow 20 °C .

6. Standards and sam plesm ustbe prepared n polypropylene tubes. Preparation I glassw i1l

result In decreased protedn stability.
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M aterials Supplied

1.

10.
11.

Bax M icrotiter Plate, OnePlate of 96 W ells, C atalog No.80-1325

A phateusing break-gpartstrips coatedw ith am ousem onoclonalantibody specific to Bax-o. . This
antbody, aa 55-178,w as generated from hum an Bax-o. and reactsw ith hum an and dog.
Bax Antibody,10m L ,CatalogNo.80-1327

A vellow solution of biotinylated m onoclonal antibody to Bax-0.. This antdbody, aa 3-16,
reactsw ith hum an. Ttdoesnotreactw ith m ouse ormat.

Assay Buffer 13,1x,100m L ,Catalog No0.80-1618

Tris buffered salne contaning proteins and detergents.

BaxConjugate, 10m L ,CatalogNo.80-1328

A blue solution of Streptavidin conjugated t© H orseradich peroxidase.

W ash Buffer Concentrate, 105m L ,C atalog N 0. 80-1287

Tris buffered salne contaning detergents.

hum an Bax-a Standard, 1 vial, C atalog No.80-1326

A solution 0£20,000 pg/m L recom binanthum an Bax-o. .

TM B Substrate, 10m L, C atalog N 0.80-0350

A solution 0f 3 ,3'5 5 'tetram ethylbenzidine (I'M B ) and hydrogen peroxide. Protect from
prolonged exposure to light.

Stop Solution 2,10m L, Catalog N o.80-0377

A 1IN solution of hydrochloric acid in w ater. K esp tightly capped. Caution:C austic.
CellLysisBuffer4,100m L,CamlogNo.80-1339

100 mM PBS,pH 73,150 mM NaCl, 1 mM EDTA, 05% Trton X-100 and 0.005%
Tween 20.

Bax A ssay LayoutSheet, 1 each,CatalogNo.30-0214

Plate Sealer, 3 each,Catalog No0.30-0012

Storage

A 11 com ponents of this ki, except the Bax-0. Standard, are steble at4 °C untl the kits
expiration date. The Bax-0. Stendard m ustbe stored atorbelow 20 °C .

M aterialsN eeded butN ot Supplied
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D elonized ordistilled w ater.

PhenyIn ethylsulfonyl fluioride (PM SF), Sigm a # P7626 orequivalent.
Protease hibitorC ocktail (PIC ), Sigm a # P8340 orequivalent.
Precision pipets forvolm esbetw een 100 uL and 1,000 uL.

R epeaterpipet fordispensing 100 uL .

D igposable beakers fordiluting buffer concentrates.

G raduated cylinders.

A m icroplate shaker.

A dsorbentpaper forblottng .

M icroplate readercapable of reading at450 nm |, preferably w ith cornrection betw een 570 nm
and 590 nm .

G raph paper forplottng the steandard curve.

Polypropylene testtubes.
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Sam ple H andling

A ssay Designs'ETA is com patible w ith Bax sam ples n a w ide range of cell lysates and buffers.
Sam ples diluted sufficiently into A ssay Bufferl3 can be read directly from a standard curve. Please
refer to the Sam ple R ecovery recom m endations on page 11 fordetails of suggested dilutions. It is
recom m ended thatallsam plesbe Iysedw ith theprovided C ellLysisB ufferd m odified by theaddition
of PIC and PM SF (see R eagentPreparation, page 5, #3) Inm ediately priorto use. Sam ples Iysed n
thisC ellLysisBufferd m ustbe diluted at least1 2 w ith A ssay Bufferl3 priorto assaying .N ote that
thisdilution isbased on the Iysisof62 ,500 H eLacellsperm L .The 1 2 dilution contamned 31 250 cells
perm L w ith a calculated recovery of 98 6% .

If the end user chooses to use another lysisbu ffer, a greater num ber of cells, or varies from the
stim ulatbion procedurenotad below , itisup to theend user to determ netheappropriatedilition
ofsam plesand assay validation . O nly sendard curvesgenerated in A ssay Bufferl3 shouldbeusad
o calculate the concentration of B ax. Sam plesm ustbe stored frozen atorbelow -70 °C to avold loss
ofbicactive Bax. Excessive freezethaw cycles shouldbeavoided. Priorto minning the assay, frozen
sam ples should be brought to 4 °C slow Iy and gently m ixed. Sam ples m ust be prepared nn
polypropylene tubes.

Lysates Experin ent
Hela, Jurkat, PC3 and COLO 205 cellsw ere allused at4 m illion cells perm L . The total protein
concentrations fortheH el.a, Jurkat, PC3andCOLO 205are1 17mgmL,043mgmL,1 .68mgmL

and1.08m gm L ,respectvely .C ellsw ere centrifuged atl ,600 rom for7m nutesand the supematant
discarded. The cell pellets 40000
w ereresugoended andw ashed

w ith PB S .C ellsw erepelleted

39547 pging

at 1,600 pm for 7 m inutes ok == .

and the supematantdicarded. 50kD) —= -

The cell pellets w ere resus- T i - 28270509
pendedw ifhm odifiedCellly- .

sis Buffer 4, vortexed and g .

placed on ice forl5 m mutes.

The lysatesw erevortexedand  § 20000 - '9% ‘f% 2 Ooc, ”’&‘#

centrifiged at16,000 m for = g % £

15m nutes. Thesupematents 3 %

w eresplitfortheW esemblot &

and ETA t© generate the data
Tustated. Theeposuretime 199 ]
for developm entwas 6 m in-
utes.
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ProceduralN otes

1.
2.

~N o U1 i W

D o notm ix com ponents from differentkit lots oruse reagents beyond the kitexpiration date.
A Tlow allreagents,w ith the exception ofthehum an B ax-u stendard, tow amm to room tem peratuire
foratleast30 m nutes before opening.

Standardsand sam plesm ustbem adeup n plastic tubes.

Pre-rinse the pipet tp w ith reagent, use frech pipet tips foreach sam ple, sendard and reagent.
Pipetstendards and sam ples to the bottom of thew ells.

A dd the reagents to the side of the w ell to avoid contam nation.

This kituses break-gpartm icrotiter strips, w hich allow the userto m easure asm any sam plesas
desired. Unusad w ellsm ustbe keptdesiccated at4 °C In the sealed bag provided. Thew ells
should be used In the fram e provided.

Prior to addition ofantibody,con jugateand substrate, ensure thatthere isno residualw ash
buffer in thewells. Any ram alning wash bufferm ay cause variation In assay results.

R eagent Preparation

1.

W ash Buffer
Prepare theW ashBufferby diluting 50 m L ofthe supplied concentratew ith 950 m L d&ionized
w ater. Thiscan be stored atroom  tem perature untl the kitexpiration, orfor3 m onths,w hichever

hum an Bax-u Stendards
ATlow thehum an Bax-u 20,000 pg/fn L stendard towamm fornom ore than 10 m utes.

Labelsix polypropylene tubes#1 through #6 . Pioet900 uL ofA ssay Buffer13 mito tube#1 . Pipet
500 uL ofA ssay Bufferl3 nto tubes#2 through #6. Add 100 uL ofthe 20,000 pg/fm L stendard
nto twbe #1 and vortex. Add 500 uL oftube #1 to tube #2 and vortex thoroughly. Add 500 uL

of tube #2 to tube #3 and vortex thoroughly. Contnue this for tubes #4 through #6.

Theconcentration ofhum an Bax- in sandards#1 through #6w illbe2,000,1,000,500, 250,
125 and 62 5 pg/m L regpectively. See Bax A ssay Liayout Sheet for dilution details.

D iluted standards should be used w ithin 60 m Inutes of preparation.

D iscard any unused standard dilutions.

CellLysisBuffer4
Allow t© com e to room tEm perature. Ensure buffer is com pletely in solution priorto use.

Tnm ediately priorto use forcell Iysis, PM SF and PIC m ustbeadded to thebuffer. Tfusing Sigm a
Protease hibitor C ocktail #P8340,add 0 5 uL m L PIC oregquivalentconcentration accordng
to altemate vendor’s specification sheet. Add PM SF, such as Sigma #P7626, to a fnal
concentration of 1 mM .



A ssay Procedure

Bring all reagents, except the hum an Bax{u Standard, to room tem perature for at least

30

m nutesprior t opening.

The hum an Bax{4 Standard solution should notbe left at room tem perature for m ore than

10

m nutes.

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

1.

N oy Ul W N

10.

11.
12.
13.

14.
15.
16.
17.

R eferto theA ssay LayoutSheetto determ ne thenum berofw ellsto beussd andputany rem aning
w ellsw ith the desiccantback Into the pouch and seal the ziploc. Storeunusedw ellsat4 °C .

Pipet100 uL ofA ssay Buffer13 mto the SO (0 pg/in L stendard) w ells.

Pipet100 uL of Standards #1 through #6 nto the appropriate w ells.

Pipet100 uL of the Sam ples nto the appropriate w ells.

Tap the plate gently tom ix the contents.

Seal the plate and Incubate atroom tem perature on a plate shaker for 1 hourat~500 rpom .

Em pty thecontentsofthew ellsandw ash by adding 400 uL: ofw ash solution to everyw ell. R epeat
thew ash 4 m ore tim es fora totalof 5 w aches. A flerthe finalw ash, em pty oragpirate thew ells
and fim Jy tap the plate on a Int free paper tow el to ram ove any ram aining w ash buffer.

Pipet100 uL ofyellow Antbody nto each well, except the B lank.
Seal the plate and Incubate atroom tem perature on a plate shaker for 1 hourat~500 1om .

Em pty thecontentsofthew ellsandw ash by adding 400 uL: ofw ash solution to everyw ell. R epeat
thew ash 4 m ore tim es fora totalof 5 washes. A flerthe finalw ash, an pty oragpirate thew ells
and fim Iy tap the plate on a Int free paper tow el to ram ove any rem aining w ash buffer.

Add 100 uL ofblue C onjugate to each w ell, except the B Iank.
Seal the plate and incubate atroom tem perature on a plate shaker for 30 m nutes at~500 rom .

Em pty thecontentsofthew ellsandw ash by adding 400 uL: ofw ash solution to everyw ell. R epeat
thew ash 4 m ore tim es fora totalof 5 w aches. A flerthe finalw ash, an pty oragpoirate thew ells
and firm ¥/ tap the plate on a Int free paper tow el to ram ove any ram aining w ash buffer.

Pipet100 uL of Substrate Solution nto each well.
Thcubate for30 m nutes atroom tam perature on a plate shakerat~500 rom .
Pipet100 uL Stop Solution 2 to each well.

B Iank theplate readeragainstthe B lank w ells, read the opticaldensity at450 nm , preferably w ith
correction betw een 570 and 590 nm . Iftheplate readerisnotable to beblanked againstthe B lank
w ells, m anually subtractthe m ean optical density of the B Jank w ells from all the readings.
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Calculation ofR esults

Several options are available for the calculation of the concentration of Bax In the samples. W e
recomm end that the data be handled by an inmunoassay software package utlizing a
4 param eter logistic curve fitting program . If dat@a reduction softw are is not readily available, the
concentration of Bax can be calculated as follow s:

1. Calculate the average net O ptical D ensity (OD ) bound for each stendard and sam ple by
subtracting the average Blank OD from the average OD foreach standard and sam ple.

AverageNetOD = AverageOD - AverageBlankOD

2. U sing Iineargraph paper, plotthe A verageN etO D foreach standard versus B ax concentra—
ton in each standard. A pproxin ate a staightline through the points. The concentration of
Bax In the unknow ns can be determ ined by nterpolation.

TvpicalR esults
The results shown below are for illustration only and should notbe used to calculate results from
anotherassay .

Sample Average 0D NetOD @2&)
B lank 0.097)

S0 0188 0091 0

s1 2126 2029 2,000
S2 1174 1077 1,000
S3 0.717 0620 500
s4 0 440 0343 250
S5 0284 0187 125
S6 0246 0149 625
Unknown 1 0989 0.892 797

Unknown 2 0318 0221 134



Typical Standard C urve
A typicalsteandard curve isshow nbelow . Thiscurvem ustnotbeusad to calculate B ax concentrations;
each userm ustnin a stendard curve foreach assay .
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0 1000 2000

hum an Bax-a Conc. fogm L)



Perform ance C haracteristics
The follow Ing param eters for this kitw ere determ ined using the guidelnes listed in the National
Comm ittee forC Inical Laboratory Standards (NCCLS) Evaluation Protocols’.

Sensitivity

Sensitivity w ascalculated by determ ining the average opticaldensity bound fortw enty 20) w ellsun
w ith 0 pg/m L Standard, and com paring to the average optical density fortw enty (20) w ells un w ith
Standard #6. The detection lin itw as determ ined as the concentration of Bax m easured attwo (2)
stendard deviations from the 0 pg/Mm L Standard along the standard curve.

M eanOD fors0 = 0078« 0.005 (6.02% )
M ean OD forStandard #6 = 0140+ 0.009 (643% )
DeltaOpticalDensity 625 -0pgmL)= 0140-0078= 0.062
28D sof0pgMmL Standard= 2 x 0.005= 0.010
Sensitivity = 0010 x 625pgmL = 101 pg/n L

0.062
L nearity

A samplecontaining 1,541 pg/im L Baxw asserally diluted 4 tin es1 2 in theA ssay Bufferl3 supplied
n the kitand m easured in the assay. The data w as plotted graphically as actual B ax concentration
versusm easured B ax concentration.

The lne obtained had a slope of 0 95 w ith a conelation coefficientof 0 994 .



Precision

htra-assay precision w asdeterm ined by taking sam plescontaining Jow ,m edium and high concentra-
tionsofB ax and munning these sam plesm ulbple tin es (=24) I the sam eassay . Miter-assay precision
w as determ ned by m easuring three sam plesw ith Jow ,m edium and high concentrations of Bax in

multple assays =10).

The precision num bers listed below represent the percent coefficient of variation for the concentra—
tions ofB ax determ ned in these assays as calculated by a 4 param eter logistic curve fittng program .

Bax Intra-assay

foam 1) % CV
Low 136.7 50
M edium 3898 63
High 789.7 49
Low 114
M edim 429
High 800

C rossR eactivities

Interassay
% CV

170
63
57

The cross reactivites fora num ber of related com pounds w ere determ ined by dissolving the cross
reactantin the kitassay buffer. These sam plesw ere then m easured in the hum an Bax assay and the
m easured B ax concentration calculated. The %  cross reactivity w as calculated by com parison w ith
the actual concentration of cross reactant In the sam ple and expressed as a percentage.

C om pound
hum an Bax-u

P21
Bcl2
BclXL
CDK4
P27
PCNA

10

C ross R eactivity
100%
<0.7%
<01%
<01%
<01%
<01%
<01%



Sam ple R ecoveries
Please referto pages 4 and 5 for Sam ple H andling recom m endations and Standard preparation .

B ax concentrationsw erem easured Inm odified C ellLysisBufferd . Baxw asgoiked nto theundiluted
sam ple, w hich w as then diluted w ith A ssay Buffer13 and assayed In kit. The follow Ing resultsw ere
obtained:

R ecom m ended

Sam ple % R ecovery* Dilution*
m odified C ell Lysis Buffer4 100 6% none required

Forthe lysisof 62,500 Hel.a cellsperm L, the follow ing resultsw ere cbtained:

R ecom m ended

Sam ple % R ecovery* Dilution*
62 500 cellsperm L 98 6% =12

W ARNING : Iftheend user chooses to notuse theprovided C ellLiysisBuffer 4, itisup to the
end user to determ ne the appropriatedilition of sam plesand assay validation for their chosen
cell iysisbuffer.

* See Sam ple H andling nstructions on page 4 fordetails.
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LIM TTED W ARRANTY

A ssay D esigns, Tnc.w anants thatatthe tim e of shiom entthisproductis free from defects nm aterals
and w orkm anship.Thisw ananty is in lieu of any otherw ananty expressed orim plied, Including but
notlm ited to, any in plied w ananty ofm erchantability or fimess fora particularpurpose.

A ssay D esignsm ustbenotified ofany breach of thisw anantyw ithin 48 hoursofreceiptoftheproduct.
No clain shalllbe honored if A ssay D esigns isnotnotified w ithin this tim e period, or if the product
hasbeen stored in any w ay otherthan outlined in thispublication. The sole and exclusive rem edy of
the custom er forany liability based upon thisw arranty is 1im ited to the replacem entof the product,
orrefind of the Invoice price of the goods.

7% assay designs

SIMPLIFY YOUR SCIENCE®

Form ore details concermmng the inform ation w ithmn thiskit lnsert, or to order
any ofA ssay D esigns'products,pleasecall (734) 668-6113between 8:30am .and
5:30pm .EST . O rdersor technicalquestions can also be tranan itted by fax or
em ail24 hoursa day.

M aterialSafety Data Sheet M SD S) available on our w ebsite or by fax.

A ssay D esigns, Inc. Telephone: (734) 668-6113

5777 H mesDrive (800) 8338651 wsa & Canadaonly)
Ann Arbor,M I 48108 Fax: (734) 6682793

USA. em ail: ol assaydesignsoan

w ebsite: www assaydesigns.com

Sim plify Your Science®
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