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Fluorescence titrations were performed with a Varian Cary

Eclipse fluorescence spectrometer using a 10 x 10 mm cuvette

at room temperature. The excitation and emission bandwidths

were adjusted to 5 nm and 10 nm, respectively. After each

enzyme addition fluorescence intensities were observed until

the fluorescence signal had stabilized (general within 60 s).

Titration data (final fluorescence intensities as a function

of total enzyme concentrations) from direct titration were

fitted with the real solution of the quadratic binding

equation for one binding site (J. Reinstein, I. R. Vetter, I.

Schlichting, P. Rösch, A. Wittinghofer, R. S. Goody,

Biochemistry 1990, 29, 7440-7450) using the data analysis

program GraFit (R. J. Leatherbarrow, GraFit Version 3.0, 1992,

Erithacus Software Ltd., Staines, U.K.). Titration data from

competitive titrations were fitted with the computer program

Scientist using a model with two binding equilibria.

Binding assay for M.TaqI and the non-fluorescent duplexes

Binding affinities of the non-fluorescent duplexes 7T·8A,
7C·8A, 7G·8A and 7A·8A were determined in a new competitive
fluorescence binding assay using a 36mer duplex oligodeoxy-

nucleotide containing the fluorescent base analogue 2-amino-

purine at the target position within the recognition sequence

of M.TaqI (Reference 14). The 2-aminopurine fluorescence of

this duplex strongly increases upon binding to M.TaqI as a

result of flipping the 2-aminopurine residue out of the DNA

helix (Figure 1, open circles). Fitting of the direct

titration data yielded an affinity constant KA of 0.0125·10
9 M-1



for the duplex containing 2-aminopurine. In the presence of

the stronger binding, competing non-fluorescent duplexes the

fluorescence increase upon addition of M.TaqI is retarded

leading to a sigmoidal increase of the 2-aminopurine

fluorescence (Figure 1, closed circles) from which the

affinity constants of the non-fluorescent duplexes 7T·8A,
7C·8A, 7G·8A and 7A·8A were calculated using the determined

affinity of the duplex containing 2-aminopurine.

To a solution (600 µL) of 36mer duplex with 2-aminopurine at

the target position (200 nM) and 7T·8A, 7C·8A, 7G·8A or 7A·8A
(400 nM) in binding buffer (20 mM Tris·HOAc, 10 mM Mg(OAc)2,

50 mM KOAc, 1 mM DTT, pH 7.9, 0.01% Triton X-100) were added

stepwise increasing amounts of a solution containing M.TaqI

(10 µM), 36mer duplex with 2-aminopurine (200 nM) and 7T·8A,

7C·8A, 7G·8A or 7A·8A (400 nM) in binding buffer. The relative
fluorescence intensity of the 2-aminopurine residue (λex =

320 nm, λem = 381 nm) was determined after each addition.

Binding affinities of the non-fluorescent duplexes 7b-e·8A
containing the 1-naphthyl, 2-naphthyl, acenaphthyl or biphenyl

residue were determined as described for the duplexes 7T·8A,
7C·8A, 7G·8A or 7A·8A except that the duplex containing

2-aminopurine was used at 1 µM concentration and 7b-e·8A at
100 nM concentrations (Figure 2).
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Figure 1: Fluorescence titrations of a 36mer duplex containing

2-aminopurine at the target position (200 nM) with M.TaqI in

the absence (open circles, direct titration) and presence

(closed circles, competitive titration) of 7T·8A (400 nM).
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Figure 2: Fluorescence titrations of a 36mer duplex containing

2-aminopurine at the target position (1 µM) in the presence of

100 nM duplexes 7b·8A (open cicles), 7c·8A (open squares),



7d·8A (closed squares) and 7e·8A (closed cicles) with M.TaqI.
The inset shows an enlargement of the titrations at low M.TaqI

concentrations.

Binding assay for M.TaqI and the fluorescent duplex 7a·8A
Binding affinity of 7a·8A was determined in a competitive

fluorescence assay using the fluorescence of the pyrene

residue which strongly increases upon binding of the duplex

7a·8A to M.TaqI (Figure 3). In the absence of competitor

stepwise addition of M.TaqI yielded an active site titration

from which the binding affinity can not be calculated

accurately. In contrast, in the presence of non-fluorescent

competitor duplex 7T’·8A (in 7T’ the adenine residue within
the M.TaqI recognition sequence is replaced by N6-methyl-

adenine) the titration leads to a hyperbolic increase of the

pyrene fluorescence from which the affinity constant of the

fluorescent duplex 7a·8A was calculated using the affinity

constant of the duplex 7T’·8A (KA = 0.2·109 M-1, determined in a
competitive titration as described for 7T·8A).
To a solution (600 µL) containing 7a·8A (25 nM) and 7T’·8A
(10 µM) in binding buffer were added stepwise increasing

amounts of a solution containing M.TaqI (5 µM), 7a·8A (25 nM)

and 7T’·8A (10 µM) in binding buffer. The relative

fluorescence intensity of the pyrene residue (λex = 341 nm,

λem = 395 nm) was determined after each addition.
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Figure 3: Fluorescence titrations of 7a·8A (25 nM) with M.TaqI
in the absence (open circles) of competitor leading to an

active site titration with a 1:1 binding stoichiometry

(indicated by a dashed line) and in the presence (closed

circles) of non-fluorescent competitor 7T’·8A (10 µM).


