Enzymati c Assay of TRYPTOPHANASE
(EC 4.1.99.1)

PRI NCI PLE:
PRP + L-Tryptophan + H,O IoRtephanases | ndqole + Pyruvate + NHs

Abbrevi ati on:
PRP = Pyridoxal 5-Phosphate

CONDI TIONS: T = 37°C, pH 8.3, Asijonm Light path = 1 cm
METHOD: Col orimetric
REAGENTS:

A. 1000 mM Pot assi um Phosphate, Di basic, Solution
(Prepare 100 ml in deionized water using Potassium
Phosphate, Dibasic, Trihydrate, Prod. No. P-5504.)

B. 1000 mM Pot assi um Phosphat e, Monobasic, Sol ution
(Prepare 100 ml in deionized water using Potassium
Phosphat e, Monobasi c, Anhydrous, Prod. No. P-5379.)

C. 1000 nM Pot assi um Phosphate Buffer, pH 8.3 at 37°C
(Prepare by equilibrating 100 mM of Reagent A to 37°C
and adjusting the pHto 8.3 at 37°C with Reagent B.)

D. 0.81 mM Pyridoxal 5-Phosphate (PRP)
(Prepare 5 m in deionized water using Pyridoxal
5- Phosphate, Prod. No. P-9255. PREPARE FRESH.)

E. 50 nM L-Tryptophan Sol ution, pH 10.8 at 37°C
(Prepare 25 m in deionized water using L-Tryptophan,
Prod. No. T-0254. Adjust to pH 10.8 at 37°C with
1 M NaCH.)

F. 100% (w/ v) Trichloroacetic Acid (TCA)
(Use Trichloroacetic Acid, 6.1 N Sol ution,
St ock No. 490-10.)

G. Tol uene
(Use Tol uene.)
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Enzymati c Assay of TRYPTOPHANASE
(EC 4.1.99.1)

REAGENTS: (conti nued)
H.  95% Et hanol (Nondenat ured)
. 5% (wv) p-Di nmethyl am nobenzal dehyde Sol uti on ( DMAB)
(Prepare 20 mM in Reagent H using
p- Di net hyl am nobenzal dehyde, Prod. No. D-2004.
PREPARE FRESH and protect fromlight.)

J. 859 mM Hydrochl oric Acid-Alcohol Reagent (Acid-

Al cohol)
(Prepare by adding 8 ml of Reagent Mto 100 m of
Reagent H.)

K. 0.43 mMIndole Standard Solution (Indole Std)
(Prepare 100 m in deionized water using |Indole,
Prod. No. 1-0750.)

L. Tryptophanase Enzyme Sol ution
(I medi ately before use, prepare a solution containing
2 - 4 m/mM in Reagent C.)

M  Hydrochloric Acid
(Use Hydrochloric Acid, Prod. No. H- 7020.)

PROCEDURE:

Pipette (in mlliliters) the follow ng reagents into
sui t abl e cont ai ners:
Test
Subs
trate

_Test =~ _Blank ~ __Blank
Reagent C (Buffer) 0. 20 0. 20 0.40
Reagent D ( PRP) 0. 10 0. 10 0. 10
Reagent L (Enzynme Sol ution) 0. 20 0. 20
Dei oni zed Water 1.30 1.50 1.30
M x by inversion and equilibrate to 37°C. Then add:
Reagent E (L-Tryptophan Sol n) 0.20  ------ 0. 20

| medi ately m x by inversion and i ncubate at 37°C for
exactly 10 m nutes. Then add:
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Reagent

F (TCA)
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Enzymati c Assay of TRYPTOPHANASE
(EC 4.1.99.1)

PROCEDURE: (conti nued)

M x by inversion. Add 2.0 mM of Reagent G (Toluene) to
the Test, Test Bl ank, and Substrate Blank. M x vigorously
to phase extract the liberated indole. Allow the phases
to separate and then pipette (in mlliliters) the
follow ng reagents into suitable containers:

Test
Subs
trate
Test Bl ank Bl ank
Al i quot from Tol uene Layer 0.20 0. 20 0. 20
Reagent | ( DMAB) 1.00 1.00 1.00
Reagent J (Aci d- Al cohol) 8. 80 8. 80 8. 80

M x by inversion and allow to equilibrate at 25°C for 10
m nutes. Transfer the solutions to suitable cuvettes and
record the Asionm fOr the Test, Test Blank, and Substrate
Bl ank using a suitably thernostatted spectrophotoneter.

COLORI METRI C ASSAY:

Prepare a standard curve by pipetting (in mlliliters) the
foll ow ng reagents into suitable containers:
St andar d
Std 1 _Std 2 2 _std 3 < _Blank
Reagent C (Buffer) 0. 20 0. 20 0. 20 0. 20
Reagent K (Indole std) 0.10 0. 20 0.30  ------
Dei oni zed Water 1.70 1.60 1.50 1.80
M x by inversion and then add:
Reagent F (TCA) 0. 20 0. 20 0. 20 0. 20

M x by inversion and add 2.0 m of Reagent G (Toluene) to
each container. Mx vigorously to phase extract the
indole. Allow the phases to separate and then pipette (in
mlliliters) the follow ng reagents into suitable
cont ai ners.

Aliquot from

Tol uene Layer 0. 20 0. 20 0. 20 0. 20
Reagent | ( DMAB) 1.00 1.00 1.00 1.00
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Reagent J (Acid-Alcohol) 8.80 8. 80 8. 80 8. 80
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Enzymati c Assay of TRYPTOPHANASE
(EC 4.1.99.1)

COLORI METERI C ASSAY: (conti nued)

M x by inversion and allow to equilibrate at 25°C for 10

m nutes. Transfer the solutions to suitable cuvettes and

record the Asionm fOr the Standards and Standard Bl ank,

using a suitably thernostatted spectrophotoneter.
CALCULATI ON:

St andard Curve:

r Assonm St andard = Asionm St andard - Assionm St andard Bl ank

Prepare a standard curve by plotting the ?As;onm Of the
Standard vs m crogranms of indole.

CALCULATI ONS:  (conti nued)
Sanpl e Determ nation

rA540nm = A540nm Test - (A540nm Test Bl ank + A540nm Substrate
Bl ank)

Determ ne the total mcrograms of indole |iberated using
the Standard curve.

(Mg i ndol e rel eased)
Units/ng enzynme =

(my enzynme/ RM
RM = Reaction M x

UNI T DEFI NI Tl ON:

One ng will release 15 - 40 pg of indole fromL-tryptophan
in 10 m nutes at pH 8.3 at 37°C.

FI NAL ASSAY CONCENTRATI ON:

In a 2.00 M reaction mx, the final concentrations are
200 mM pot assi um phosphate, 0.041 nmM pyri doxal 5-
phosphat e,

5 mMtryptophan, and 0.4 - 0.8 ng tryptophanase.
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Enzymati c Assay of TRYPTOPHANASE
(EC 4.1.99.1)

NOTES:

1. Al products and stock nunbers, unless otherw se
i ndi cated, are Sigma product and stock numbers.

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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