Enzymati c Assay of CATHEPSIN B
(EC 3.4.22.1)

PRI NCI PLE

Na- CBZ- Ar g- Ar g- 7- Ami do- 4- Met hyl coumari n + HO Cathepsin B, Arg-Arg + 7- AMC

Abbr evi ati ons:

CBZ = Carbobenzoxy

Arg-Arg = Arginyl argi ni ne

7- AMC = 7- Ami no- 4- Met hyl coumari n

CONDITIONS: T = 40°C, pH = 6.0, Excitation = 348 nm

Em ssion = 440 nm Light path = 1 cm

METHOD: Fluoronmetric Rate Determ nation
REAGENTS:

A. 352 mM Pot assi um Phosphate Buffer with 48 mM Sodi um
Phosphate and 4.0 mM Et hyl enedi am netetraacetic Acid,
pH 6.0 at 40°C
(Prepare 100 m in deionized water using Potassium
Phosphat e, Monobasic, Anhydrous, Sigma Prod. No. P-
5379, Sodi um Phosphate, Di basic, Anhydrous, Sigm
Pr od.

No. S-0876, and Ethyl enedi am netetraacetic Acid,
Di sodium salt, Dihydrate, Sigma Stock No. ED2SS.
Adjust to pH 6.0 at 40°Cwith 1 MHCl.)

B. 8.0 mM_L-Cysteine HCl Solution, pH 6.0 at 40°C (L-Cys)
(Prepare 50 mM in Reagent A using L-Cysteine
Hydrochl ori de, Monohydrate, Sigma Prod. No. C-7880.
Adjust to pH 6.0 at 40°C with 1 M NaOH.  PREPARE
FRESH. )

C. 0.1%(v/v) Brij 35 Solution (Brij 35)

(Prepare 100 m in deionized water using Brij 35
Sol ution, 30% (w v) solution, Sigma Stock No. 430AG
6.)
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Enzymati c Assay of CATHEPSIN B
(EC 3.4.22.1)

REAGENTS: (conti nued)

D. 0.02 mM Na- CBZ- Arg-Arg-7- Am do- 4- Met hyl coumari n
(Arg-Arg-7- AMC)
(Prepare by dissolving 1 ng of Na-CBZ-Arg-Arg-7-Am do-
4- Met hyl coumari n, Hydrochl oride, Sigma Prod. No. C-
5429 in
0.14 m of Dinmethyl Sulfoxide, Signa Prod. No. D-5879.
Dilute to 70 M with Reagent C.)

E. 5.0 uM 7- Am no- 4- Met hyl coumarin (7- AMC)
(Prepare by dissolving 1 ng of
7- Am no- 4- Met hyl coumarin, Sigma Prod. No. A-9891 in
1.0 m of Dinmethyl Sulfoxide,
Sigma Prod. No. D-5879. Dilute to 5.0 uM
(approximately 1125 fold dilution) with Reagent C.)

F. Cathepsin B Enzyne Sol ution
(I mmedi ately before use, prepare a solution containing
5 - 10 units Cathepsin B in cold Reagent C.)

PROCEDURE
Pipette (in mlliliters) the follow ng reagents into
suitable fluoronmetric cuvettes:
Test Bl ank
Reagent B (L-Cys) 0.75 0.75
Reagent C (Brij 35) 0.90 1.00
Reagent F (Enzyne Sol ution) .10  ------

M x by inversion and equilibrate to 40°C. Monitor the
fluorescence intensity at the excitation wavel ength of 348
nm and the em ssion wavel ength of 440 nmuntil constant
using a suitably thernmostatted fluorometer. Then add:

Reagent D (Arg-Arg-7-ANC) 0.75 0.75

| medi ately m x by inversion and record the increase in
fluorescence intensity at the excitation wavel ength of 348
nm and the em ssion wavel ength of 440 nmfor 5 m nutes.
Obtain the rintensity/5 mnutes by using the maxi num
linear rate for both the Test and Bl ank.
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Enzymati c Assay of CATHEPSIN B
(EC 3.4.22.1)

PROCEDURE: (conti nued)

St andard Curve:

iters) the follow ng reagents into

Pi pette (in mll
uoronetric cuvettes:

[
suitable quartz f

St d

Stdl Std2 Std3 Std4 Std5 Blank
Reagent B (L-Cys) 0.75 0.75 0.75 0.75 0.75 0.75
Reagent C (Brij 35) 1.55 1.35 1.15 0.95 0.75 1.75
Reagent E (7- AMC) 0.20 0.40 0.60 0.80 1.00 ----

M x by inversion and equilibrate to 40°C. Obtain the
fluorescence intensity for each Standard and the Standard
Bl ank at the excitation wavel ength of 348 nm and t he

em ssion wavel ength of 440 nm

CALCULATI ONS:

St andard Curve:
rintensity Standard = Intensitysqg - Intensitys s«
Construct a Standard curve by plotting the rintensity of
the Standards versus nanonol es of 7-Am no- 4-
Met hyl coumari n.

Sanpl e Determ nati on:

Det erm ne the nanonol es of 7-Am no-4-Methyl coumarin
| i berated using the standard curve.

rintensitYsapiersnin - ¥ INtensitygansnin

nannol es |iberated =
I nt ensi ty/ nanonol es of 7- AMC

(nanonol es of 7- Am no-4- Met hyl coumarin |iberated)(df)

Units/m enzyme =

(5) (1)

f = Dilution factor
Reaction tine

d
5
1 Volume (in milliliter) of enzyme used

units/m enzynme

Units/ng protein =
ng protein/m enzyne
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Enzymati c Assay of CATHEPSIN B
(EC 3.4.22.1)
UNI' T DEFI NI TI ON:

One unit will liberate 1.0 nanonole of 7-am no-4-
met hyl coumarin from Na- CBZ-L-arginyl -L-arginine 7-am do-4-
met hyl coumarin per mnute at pH 6.0 at 40°C.

FI NAL ASSAY CONCENTRATI ON:

In a 2.50 mM reaction mx, the final concentrations are
106 mM pot assi um phosphate, 14 mM sodi um phosphat e,

1.2 mM et hyl enedi am netetraacetic acid, 2.4 mM L-cysteine,
0.07% (v/v) Brij 35, 0.006 mM Na- CBZ- Arg-Arg-7-am no- 4-
met hyl coumarin, 0.06% (v/v) dinmethyl sulfoxide, and 0.05 -
0.1 ng cat hepsin B.

REFERENCES:

Barrett, A J. and Kirschke, H (1981) Methods in
Enzynol ogy, Vol ume 80, 535-538

NOTES:

1. This solution nust be mude fresh and used within 3
hours of preparation

2. This assay is a nodification of the procedure cited in
the reference.

3. VWhere Sigma Product or Stock nunbers are specified,
equi val ent reagents may be substituted.

This procedure is for informational purposes. For a current copy of Sigma’s quality control
procedure contact our Technical Service Department.
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