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Before use, thoroughly read these Instructions.

Description

Caspase is a member of the cysteine aspartic acid-specific protease
family, which is activated by a variety of signals of death receptor ligation,
DNA damages, serum starvation and stresses efc. Active caspase
recognizes a lot of several molecules as substrates to cleave them,
occurring to biological events corresponding to the apoptosis. For example,
ICAD (inhibitor of caspase-activated deoxyribonuclease) is inactivated and
CAD (caspase-activated deoxyribonuclease) is indirectly activated by
caspase-3, and it is related to chromatin fragmentation for nucleosome
units. Caspase recognizes several structural proteins as a substrate to
cleave them, and the cleavage is associated with the unique apoptosis cell
morphology of chromatin condensation, nucleus fragmentation and
cytoplasmic integrity. Active caspase could act in apoptosis process, so
that detection of caspase activity is necessary for apoptosis research
frequently. Though there are numerous ways to measure of caspase
activity, colorimetric or fluorometric substrates are used popularly.

Assay Principle

Active caspase recognizes 4 amino acid residues in a substrate
molecule, which are from the aspartate residue next to N-terminal 3 amino
acid residues, and specifically cleaves at the C-terminal side of the
aspartate residue. So this characterization is useful for detecting caspase
activity by using synthetic substrates. In this method, 4 amino acid
sequences is labeled with pNA (p-nitroanilide), MCA (4-Methyl Coumaryl
7-amide) or AFC (7-amino-4-trifluoromethyl coumarin) at the C-terminal
side. Free pNA, AMC(7-amino-4-methyl-coumarin) or AFC is released from
the labeled synthetic substrate on cleavage by active caspase, and
monitored by a 96 well microplate reader (pNA: absorbance wavelength
400 or 405 nm, AMC: excitation wavelength 380 nm, fluorescence
wavelength 460 nm, AFC: excitation wavelength 400 nm, fluorescence
wavelength 505 nm). For example, if caspase is active in sample,
tetrapeptide-pNA as a synthetic substrate is cleaved and the wavelength is
shifted as shown in Fig.1. Because the amount of free pNA is proportional
to the amount of caspase activity present in the sample, caspase activity
can be calculated by monitoring of the optical density of free pNA at
wavelength 405nm.

APOPCYTO Caspase-9 Colorimetric Assay Kit is provided to detect
caspase-9 activity in cell extract with LEHD-pNA as a substrate, which
LEHD sequence is recognized by active caspase-9 selectively.
APOPCYTO Caspase-9 Colorimetric Assay Kit is composed of reagents
necessary for the detection, which are Cell Lysis buffer, Reaction buffer
and so on. Caspase-9 activity can be detected easily and quickly using
APOPCYTO Caspase-9 Colorimetric Assay Kit.
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Fig. 1 Comparison of UV-Absorption Spectrum of Peptidyl-pNA
with that of pNA

Intended Use
For research use only. Not for use in in vitro diagnostic procedures for clinical
diagnosis.

Product Components

Materials Quantity Color
Cell Lysis Buffer 50 mLx1 vial Clear
2X Reaction Buffer 2 mLx3 vials Blue
1MDTT 500 pLx 1 vial Yellow
Substrate LEHD-pNA (10 mM) 550 puL x 1 vial Brown
Inhibititor LEHD-FMK (1 mM) 55 uL x1 vial Orange
100 mM pNA (p-nitroanilide) 200 puLx1 vial Green
Expiration

Please see the label of this kit.
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Storage Conditions

Store at -20°C. After thaw, the Cell Lysis Buffer and 2X Reaction Buffer can
be stored at 4°C.

Material to Be Supplied by the User
= microcentrifuge (For harvest cells)
= 96-well microplate reader
(For measure the absorbance in the well at 400-405 nm)
* micropipette
- 96-well microplate (flat-bottom, clear polystyrene)
* microcentrifuge tube

Note
» When capase-9 activity is not measured immediately after cell preparations,
store the cell lysates or cell pellets at -20°C and use them within 1 week.

* Store caspase-9 substrate away from light.

* Ensure that DTT is added to 2X Reaction Buffer to obtain a final
concentration of 10 mM before use.

Preparation of reagents
1) Add DTT to 2X Reaction Buffer to obtain final concentration of 10 mM just
before use. (For example, 10 uL of 1 M DTT to 990 uL of 2X Reaction
Buffer)
2) Preparation of pNA (p-nitroanilide) standards
i) Dilute 100 mM pNA (p-nitroanilide) to 5 mM pNA in Cell Lysis Buffer
(5 pL of 100 mM pNA is added to 95 uL of Cell Lysis Buffer).
i) Dilute 5 mM pNA in Cell Lysis Buffer according to the following table
to give these final concentrations.

pNA concentration pNA Cell Lysis Buffer
500 uM (50 nmole) 50 pL of 5 mM pNA 450 uL
250 uM (25 nmole) 250 uL of 500 uM pNA 250 uL
125 uM (12.5 nmole) 250 pL of 250 uM pNA 250 pL
62.5 uM (6.25 nmole) 250 uL of 125 uM pNA 250 uL
31.25 uM (3.125 nmole) 250 plL of 62.5 uM pNA 250 puL
15.625 uM (1.5625 nmole) | 250 pL of 31.25 uM pNA 250 pL
0 uM (0 nmole) 250 pL
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Caspase Assay Protocol

1.

2.

3.

10.
11.

Induce apoptosis in cells using the desired method, Concurrently
incubate a control culture without induction.
Count the cells and harvest the 1-5 X 108 cells by centrifugation at 400 X
g for 5 minutes.
Resusupend the cells in ice-cold Cell Lysis Buffer (50-500 uL), and
incubate the cells on ice for 10 minutes.
Centrifuge the cell lysates at 10,000 X g for 5 minutes at 4°C to
precipitate cellular debris. Transfer the supernatants (cell extracts) to new
microcentrifuge tubes and put on ice.
If necessary, total protein concentration of the cell extracts may be
measured by standard protein assay methods, and adjust protein
concentration to 100-200 ug / 50 uL in Cell Lysis Buffer.
Add 50 plL of 2X Reaction Buffer containing 10 mM DTT to each well of a
96-well microplate.
10 mM DTT should be added to 2X Reaction Buffer just before use.
Add 50 puL of cell lysates to each well. Prepare wells which were added
50 uL of Cell Lysis Buffer in stead of cell lysates to measure blank
absorbance.
[Optional method]
To verify that the signal detected by the kit is due to protease activity,
incubate an induced sample with LEHD-FMK before adding substrate.
Add 50 pL of cell extracts to 50 uL of 2X Reaction Buffer (containing 10
mM DTT) and 1 uL of 1 mM LEHD-FMK, and sequentially add 5 uL of
Caspase-9 Substrate.
Cover the plate with a plate sealer and incubate at 37 °C for 2-4 hours (or
up to overnight maximum).
Add 100 puL of pNA (p-nitroanilide) standards to empty wells.
Measure the absorbance in the wells at 400 or 405 nm. Calculate the
specific activity (SA) of caspase-9 present in each sample using following
formula:

i) Construct a standard curve using the absorbance of pNA (p-nitroanilide)
standards.

ii) Calculate the relative absorbance (Ar) as:

Aa = (induced apoptosis sample Asgs) - (blank Asos)
An = (negative sample Asos) - (blank Asos)
Ar=Aa—-An

i) Calculate liberated free pNA concentration (B uM) equal to Ar by pNA

standard curve.

v) Calculate caspase-9 activity (C) present in each sample as:

C = nmole pNA liberated per hour
=BX 0.1 mL/ incubation hour
=0.1B / incubation hour
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v) If total protein concentration of the cell extracts is D mg/mL, Calculate
the specific activity (SA) of caspase-9 present in each sample as:
SA = C per ug protein

= (0.1B / incubation hour) / (D mg/mL X 0.1 mL)

B /(D - incubation hour)

Assay Example
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Fig.2 Caspase-9 activity in CH-11 treated Jurkat

After Jurkat cells were incubated with 100 ng/mL of anti-Fas
monoclonal antibody (CH-11) in the presence or absence of
caspase-9 inhibitor LEHD-FMK at 37°C for 4 hours, caspase-9
activity was measured by APOPCYTO Caspase-9 Colorimetric
Assay Kit.
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Before use, thoroughly read these Instructions.
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ICAD (inhibitor of caspase-activated deoxyribonuclease) % RiGME L X4
% Z L CTRE#EERYIZ CAD (caspase-activated deoxyribonuclease) % &AL &
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RIEE Z WD FERSH Y £9, ZDH1ETIH caspase (2K > Tk s b
4 7 i A o C K ¥m Ml ic pNA ( pnitroanilide ) . MCA

(4-Methyl-Coumaryl-7-amide) & % \\ (& AFC (7-amino-4-trifluoromethyl
coumarin) A S AMEE S HEH D5 pNA, AMC

(7-amino-4-methyl-coumarin) & %\ & AFC O&%H{E L E7, HEHES
NHEFEEMOEIT, ~f 707 Lb—F )= —2HWTHIETDHZENT
XFT (PNA; WK 400 nm F721% 405 nm, AMC; i & 380 nm
%t&§4ﬁhm1AWﬁ%E&E4Mﬂmliﬁ&§5%rmﬂ mz“
tetrapeptide-pNA % FE & L THEH L7255 caspase IHMEN HAVTHE
Uil S E 7, tetrapeptide-pNA k]&hﬁﬁéﬂt PNA & DO T A~ I\
7 DZEPELCE T O T, pNA IZOBRIN SN 5K 400-405 nm TG
ZHIESTHZ L CilFBE Sz pNA OF, 3725 caspase DiEM:ZHIET
HZENTEET (Fig.l ),

AR MME, BEHEE L LT caspase 9 [ZHERAVELS % F> LEHD- pNA
Z AW Caspse-9 OIEMEEZRIET 72D DF v N TH, F v
Mz, fladh g (Cell Lysis buffer). MUY, i A#EE K (Reaction
buffer) 7¢ EREICHLERRAIEN H O THAAENTHET O T, HfE,
HRICHET A Z ENTEET,
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Fig. 1 Comparison of UV-Absorption Spectrum of Peptidyl-pNA
with that of pNA
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Materials Quantity Color
Cell Lysis Buffer 50 mLx1 wvial Clear
2X Reaction Buffer 2 mLx3 vials Blue
1 MDTT 500 uLx1 wvial Yellow
Substrate LEHD-pNA (10 mM) 550 pLx1 vial Brown
Inhibititor LEHD-FMK (1 mM) 55 uLx1 vial Orange
100 mM pNA (prnitroanilide) 200 pLx1 vial Green
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WZHIE L
T2 AL R

HEOREME
1) Reaction Buffer i
2X Reaction Buffer |2 DTT % 10mM & 722 X212z ££9, B2,
2X Reaction Buffer 990 uL. (Z 1 M DTT % 10 pL Jizx £9, £ HER]
IZAT> TR &V,
2) pNA (pnitroanilide) ¥4k %L
@O 100 mM pNA &% % Cell Lysis Buffer TAR L. 5 mM @ pNA &
WAL £7, 95 uL. @ Cell Lysis Buffer (2 5 uL. @ 100 mM
PNA ZIINL £,

@ 5mM D pNA IRiRZFHR L TRt X o RiBE RS 25 L £97,

pNA concentration pNA Cell Lysis Buffer
500 puM (50 nmole) 50 uL of 5 mM pNA 450 pL
250 uM (25 nmole) 250 pL of 500 uM pNA 250 pL
125 uM (12.5 nmole) 250 plL of 250 uM pNA 250 uL
62.5 uM (6.25 nmole) 250 pL of 125 uM pNA 250 uL
31.25 uM (3.125 nmole) 250 uL of 62.5 uM pNA 250 pL
15.625 puM (1.5625 nmole) | 250 pL of 31.25 uM pNA 250 uL
0 uM (0 nmole) 250 pL
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2X Reaction Buffer (10 mM DTT &) % 96 V=/L~A 7 a7/ L — 4%
7 = /W2 50 u TOIRIIL £,
i FEFNC DTT 2 10 mM & 725 X 912 2X Reaction Buffer (212 C
TaEuy, filxIX, 990 uLh @ 2X Reaction Buffer (Z, 10 uL. @ 1M DTT
EEWIMLUET,
AR 2 D = W2 50 u TORMULE T, Nv 7 7T 0 Rald
5=, Milahhtik o233 0 12 Cell Lysis Buffer % 50 uL Iz 727 =
NEZHET I,
[FFav] VEIZIE U T, 50 uL OMfasfitiiic 50 uL. @ 2X Reaction
Buffer (10 mM DTT &) & 1 uL @ 1 mM LEHD-FMK % Nz 7=v
zVERELET,
Caspase-9 Substrate % 96 V =/L~A 727 L — h®O% well (25 pL
ToMEL, FE L7, 37CT 2-4 Bl GEMENTHIVGA 1B TH A)
s SHET,
LU 72 & B\ T D T = T 100 L 0507 E L E T,
~A a7 L— ) —=F—%HNTHEE 400 nm £721%, 405 nm D%
HEERELET,
DPNA FEHERE DO SERE /) HAEEMEMAR 2 /ERk L £ 77,
TR M=V AFEY TN ERFEY TNV ORNEERD, Ny T T
TUY ROWSIEZFE LS\, EYERERD O lFE L 72 pNA RE%
RO FET, B Sz pNA BED S BALRE 572 0 OF8E pNA &% K
O, caspase-9iEMEE LET, ULTICEEMZRLET,

1) pNA EEAERR OV SERE D IR HERh AR 2 /ERk L £ 97,
ii) TR SEE relative absorbance (Ar) Z R F T,
Aa = (induced apoptosis sample A405) — (blank A405)
An = (negative sample A405) — (blank A405)
Ar=Aa—An
i) AEMERRRR G Ar IS8T HiEHE pNA JRE (B uM) RO ET,
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iv) caspase-9 &Mt (C) ZRH>F T,
C = nmole pNA liberated per hour
=B X 0.1 mL/ incubation hour
= 0.1B / incubation hour
v) R P E AR EN D mg/mL OB 4. caspase-9 FFEIEME
specific activity (SA) ZLLFO X IR ET,
SA = C per ug protein
(0.1B/ incubation hour) (D mg/mL X 0.1 mL)
B, (D - incubation hour)
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Fig.2 Caspase-9 activity in CH-11 treated Jurkat
After Jurkat cells were incubated with 100 ng/mL of anti-Fas
monoclonal antibody (CH-11) in the presence or absence of
caspase-9 inhibitor LEHD-FMK at 37°C for 4 hours, caspase-9
activity was measured by APOPCYTO Caspase-9 Colorimetric
Assay Kit.
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