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Scheme S1: Schematic representation of the synthesis of Alexa-MB-RedX.
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Figure S1: Absorbance spectra (smoothed) of Alexa-MB-RedX (black) Alexa-MB
(blue) and MB-RedX (red) (1 uM) in aqueous buffer solutions (20 mM Tris, 60
mM MgCl,), 500 mM NaCl; pH = 7.0) at a 4 mm path length.
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Figure S2: Fluorescence spectra after excitation of Alexa-MB (left) and MB-RedX
(right) (1 uM) in aqueous buffer solutions (20 mM Tris, 60 mM MgCl,), 500 mM
NaCl; pH = 7.0) at 488 nm in the absence (blue or red spectra) and presence
(black spectra) of target DNA (10 uM).

The fluorescence intensity of the stem-open form (presence of target) increased
approximately 35 % compared to the stem-closed form (Figure S2, left). This quenching
effect of Alexa in the stem-closed form is probably caused by guanosine residues.
Because Alexa is covalently attached to dC, in the stem-closed form dG is in close
proximity due to hybridization with dC (Scheme 2) and probably causing some
quenching. In the stem-open form the guanosine residue is separated from Alexa and an
approximately 35 % stronger fluorescence is observed (Figure S2, left). Similar
quenching effects have been reported for fluorescent dye linked oligonucleotides [Ref.
19-21]. An opposite fluorescence quenching effect has been observed for MB-RedX,
where the fluorescence of RedX decreased by approximately 25 % upon hybridization
with the target (Figure S2, right) This fluorescence decrease could be caused by making
the guanosine residue sterically more accessible to RedX excited states in the stem-open

form.
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Figure S3: Fluorescence intensity of Alexa-MB-RedX at 515 nm (blue) and 593 nm
(red) in the presence of different amounts of target DNA. [MB] = 0.22 uM, 10
min equilibration time between additions.

Figure S3 demonstrates that the MB opens efficiently in the presence of target DNA. At
a ratio [MB] : [target] of 1 : 1, more than half of the MB opened to hybridize with the
target DNA.



109 —— Alexa-MB-RedX
- = Alexa-MB-RedX with 50 eq
0.8 non-complementary target
2 0.6-
7
&
€ 0.4
0.2
0.0 , | | |
500 550 600 650 700

wavelength (nm)

Figure S4: Fluorescence spectra of Alexa-MB-Rox in the absence (red) and presence
(blue) of 50 equivalents of non-complementary target. [MB] = 0.22 uM, [target] =
1.1 uM, 2h equilibration time between addition of target, non-complementary
target sequence: 5'-CAT AGG TCT TAA CTT-3’, hex =488 nm.

Because the fluorescence signature of the molecular beacon, Alexa-MB-RedX, does not
change after addition of a non-complimentary DNA sequence, it can be concluded that
the MB remains in the stem-closed configuration in the presence of an excess of DNA,
which is not complimentary to the loop sequence.



