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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
1 MDTT 500 puL x1 vial Yellow
Substrate LEHD-pNA (10 mM) 550 pLx 1 vial Brown
Inhibititor LEHD-FMK (1 mM) 55 uL x 1 vial Orange
100 mM pNA (p-nitroanilide) 200 pLx1 vial Green

Expiration

Please see the label of this kit.
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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 |mmed|ately 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 pL 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 uL 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 pL
250 uM (25 nmole) 250 pL of 500 uM pNA 250 pL
125 uM (12.5 nmole) 250 L of 250 uM pNA 250 uL
62.5 uM (6.25 nmole) 250 pL of 125 uM pNA 250 pL
31.25 uM (3.125 nmole) 250 pL of 62.5 uM pNA 250 uL
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. Induce apoptosis in cells using the desired method, Concurrently
incubate a control culture without induction.

2. Count the cells and harvest the 1-5 X 10° cells by centrifugation at 400 X
g for 5 minutes.

3. Resusupend the cells in ice-cold Cell Lysis Buffer (50-500 uL), and
incubate the cells on ice for 10 minutes.

4. 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 pg / 50 uL in Cell Lysis Buffer.

5. 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.

6. Add 50 pL 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.

7. [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.

8. Add 50 uL of cell extracts to 50 uL of 2X Reaction Buffer (containing 10
mM DTT) and 1 pL of 1 mM LEHD-FMK, and sequentially add 5 uL of
Caspase-9 Substrate.

9. Cover the plate with a plate sealer and incubate at 37 °C for 2-4 hours (or
up to overnight maximum).

10. Add 100 uL of pNA (p-nitroanilide) standards to empty wells.

11. 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 Aygs) - (blank Asgs)
An = (negative sample A4gs) - (blank Agps)
Ar=Aa—An
i) Calculate liberated free pNA concentration (B uM) equal to Ar by pNA
standard curve.
iv) 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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% Z & THEEEAIIZ CAD (caspase-activated deoxyribonuclease) % AL &
¥, 7uavFrOXT LAY —LABMTOWRLICES LET, 20>
NOREE R A'E DS caspase DIVE L7720 Z 6B OYIWS, & OEENE, 7
Wi, MR/ N E WS T2 T R b= AR DR LICEIE L £3, T
725, caspase (E7 AR b—T ADOETEBRICBWTHELET, /E->TT
R b= ARV TIL, LIE LR caspase TEIMEDOHIERME L 720 £97,
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FIF LT caspase DIEMEZWIET HZ ENTEET, REOLRFEL LTE
REEE VD TERHY £, ZDJETIL caspase IZ L - Tk S b
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(4-Methyl-Coumaryl-7-amide) & % \\i% AFC (7-amino-4-trifluoromethyl
coumarin) A S B AREE S EH D5 pNA, AMC

(7-amino-4-methyl-coumarin) & 5\ & AFC O& % HE L F 9, B S
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TET (PNA; WK 400 nm £721% 405 nm, AMC; Jih#L K 380 nm
W R 460 nm, AFC; bl E 400 nm #tHE 505 nm). #il %1%,
tetrapeptide-pNA % JLE & U CEH L7854 caspase {H1TEN H VT IE N
Bllbr = 4vEJ, tetrapeptide-pNA & fERE X172 pNA L O T AT |
7 DZENAE L ET O T, pNAIZDHWIN S 412 1= 400-405 nm CTHWOL
ZRESTHZ L TClHERESNTZ pNA O&F, T2 5 caspase DI A HIET
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AR v ME, BEIEE L LT caspase 9 ([ZHEHRAVACS %2 > LEHD-pNA
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MZiX, AfafhiE (Cell Lysis buffer), KON, K& EE (Reaction
buffer) 7¢ EPEICHLERRIEN H O THAIAENTHETO T, filifHE,

HWICHET B Z ENTEET,
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Materials Quantity Color
Cell Lysis Buffer 50 mLx1 wvial Clear
2X Reaction Buffer 2 mLx3 vials Blue
1M DTT 500 uLx1 wvial Yellow
Substrate LEHD-pNA (10 mM) 550 uLx1 vial Brown
Inhibititor LEHD-FMK (1 mM) 55 ulx1 vial Orange
100 mM pNA (p-nitroanilide) 200 plx1 wvial Green
M
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v R OARFETIRIE F &V,
Caspase-9 Substrate [Z/ICHTRVEIICTHEE F IV,
2X Reaction Buffer (243 DTT Z/MZ THEATF S0 (KR 10 mM),
DTT Mz 7 & JEERI 2 HivE T,

HEORRE
1) Reaction Buffer ®ffl
2X Reaction Buffer {2 DTT % 10 mM & 722 X 52z £9, Bl 2.
2X Reaction Buffer 990 uL {Z 1 M DTT % 10 uL Mz £, £ HEH]
AT TR &V,
2) pNA (pnitroanilide) % ¥#Eifk 7 FH L
@O 100 mM pNA &% % Cell Lysis Buffer TAR L. 5 mM @ pNA ¥
WAEME L £9, 95 uL. @ Cell Lysis Buffer (& 5 ul. @ 100 mM
PNA ZIRINL £ 37,
@ 5mM @ pNA FiEZAR L T RO L 5 2RI EERAN 2 U £,

PNA concentration pNA Cell Lysis Buffer
500 uM (50 nmole) 50 uL of 5 mM pNA 450 pL
250 uM (25 nmole) 250 uL of 500 uM pNA 250 uL
125 uM (12.5 nmole) 250 ul of 250 uM pNA 250 uL
62.5 UM (6.25 nmole) 250 pL of 125 uM pNA 250 puL
31.25 uM (3.125 nmole) 250 pL of 62.5 uM pNA 250 pL
15.625 uM (1.5625 nmole) [ 250 uL of 31.25 uM pNA 250 pL
0 uM (0 nmole) 250 pL
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EEOFIETHIIZTY A b= A 2FE L ET, FRFICT R F—2 2%
FELZ2VHS HELEY, FHE%., Makzdi# L, 1-5 X 106 {4
Otz 400 X g T10 ML LEALLy hELET,

2. ALy MIKG LTz Cell Lysis Buffer (50-500 ul.) Z/1z., Hifld %
Wail X W72, K BT 10 SrEERE L E T,

3. Pokm LA L, 4°CT 5 42 10,000 X g TlbL., ki (ke
) 2R OB L, K EICEE £,

WEEIT)S UC, AR HIE CRAEIRE 2 ME L, Cell Lysis Buffer
T 100-200 pg/50 uL. O ICTIEEL F3,

4. 2X Reaction Buffer (100 mM DTT &) # 96 Vx/~vA 7 07 L — %

7 =W 50 L ORI L £7,
fEFEANZ DTT % 10 mM & 72 % X 912 2X Reaction Buffer (212 C
T &, fHilxiX, 990 uL. @ 2X Reaction Buffer (2, 10 uL. @ 1M DTT
EWRMLUET,

5. MR E & D 2 2 50 ul TOWMULE T, Nv 7777 Rak
B, iR O 23 0 Iz Cell Lysis Buffer % 50 uL Mz 727 =
Nae ZHET IV,

[#Faz] VEZE U T, 50 pL oMtz 50 L ¢ 2X Reaction
Buffer (10 mM DTT &) & 1 uL @ 1 mM LEHD-FMK % Mz 7=v
=VEHELET,

6. Caspase-9 Substrate # 96 V =/~ 7 27 L— kD% well (25 uL
PTONEL, FE L, 37CT 24 ] (HMENTHONGE 1B CTH A))
FOs S/ E,

7. UK A DV T D T =02 100 pL FoSE L ET,

8. vAf7un7L—hY—F—%ZHNTHE 400 nm £721%, 405 nm O
HEEZRE L E7,

9. pNA FEHERR DYWL ) HEEHERh R 2 (ERR L £ 77,

10. 7R F—=V AFGY TNV ERFEY T NVORNEERD, Ny 7T

T ROWIHFEZ LW Teth, FERERKRD O 0EHE L 72 pNA R

RO FET, B Sz pNA JREED S BN 572 0 OEsE pNA 7% K

W, caspase 9TEMEE LET, UUTICEEMZRLET,

1) pNA B O SAEREdh AR 2 /ERk L £ 37,
ii) FHXFEHE relative absorbance (Ar) #sRHFE T,
Aa = (induced apoptosis sample A405) — (blank A405)
An = (negative sample A405) — (blank A405)
Ar=Aa—An
1) BEERR G Ar 1Z31T D EHE pNA JRE (BuM) %3RO ET.
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iv) caspase-9 {51t (C) ZRDF T,
C = nmole pNA liberated per hour
=B X 0.1 mL/ incubation hour
= 0.1B/ incubation hour
v) R PR EREN D mg/mL O%4E . caspase-9 FrFEILME
specific activity (SA) IZLLFO X TR 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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