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Table S1 The sequence information.

Names  Sequence (from 5' to 3")

D2 Cy3- GCA CTA AGT CGC TGT

D1y, Cy3- GAC TGA TGT TGA

Ap Cy5- ACA GCG ACT TAG TGC TCA ACA TCA GTC

D1;s Cy3- GCA CTA GAC TGT TGC

Ajs Cy5- ACA GCG ACT TAG TGC GCA ACA GTC TAG TGC

D1y Cy3- GCA CTA GAC TGA TGT TGC

Ajg Cy5- ACA GCG ACT TAG TGC GCA ACA TCA GTC TAG TGC
Dl Cy3- GCA CTA GCA CTA GAC TGA TGT TGC

Ay Cy5- ACA GCG ACT TAG TGC GCA ACA TCA GTC TAG TGC TAG TGC

Forster distance calculation

The Forster distances Ry for the various dye pairs were calculated using the

equation (S1):

Ro(nm) = 0.02108[i*n~ *@,/ (1)]° S1)

where n is the refractive index (set to 1.33 for 1xTris-HCI buffer), ®D is the
fluorescence quantum yield (QY) of the donor and k2 is the dipole orientation factor of
the dyes. This was generally considered to be 2/3 due to the random assembly and
movement of the DNA strands across the ensemble. And the overlap integrals J(A) can

be calculated by the equation (R2):

JA(mm*M~tem ™1 = f I,(M)e (DA*dA 2)

where Ip(A) is the normalized donor emission spectrum, €x(A) is the extinction

coefficient of the acceptor in units of M~'cm™!, and A is the wavelength in units of nm.



Table S2 Selected photophysical and FRET properties of the fluorophores used to
create the D1-D2-A construct.

Extinction Ry in nm/J(A) in nm*M-cm!
Quantum . xmax A'max
Fluorophores ield coefficient b i L.
Yyie (M'lcm'l) apsorpton cemission Dl(Cy3) DZ(Cy3) A(CyS)
D1(Cy3) 0.14 150 000 550 nm 570 nm - 4.2/2.07e"
D2(Cy3) 0.21 150 000 550 nm 570 nm 4.6/2.34¢3 - 5.0/4.13e"
A(Cy5) 0.27 250 000 650 nm 670 nm - -
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Figure S1 Fluorescence emission spectra (A) and FRET efficiency (B) of D1-D2-A

constructs with different distances of D1-D2.
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Figure S2 Optimization of detection conditions for Exo III activity. The relationship
between the concentration of D1-D2-A probe (A) or Mg?* (B) and S/B. Optimization
of the incubation time (C) and temperature (D) of D1-D2-A probe and Exo III. The

concentration of Exo III was 5 U/mL.
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Figure S3 The relationship between the S/B versus Exo III concentrations (0, 1, 2, 4,
5,8, 10, 12 U/mL) of D1-D2-A construct in 10 % FBS. Inset: the linearity of S/B with

respect to Exo III concentrations.
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Figure S4 The inhibition efficiency of different concentrations of EDTA (0, 1,
2,4, 6,8 mM) on Exo III activity. The concentration of Exo III was 5 U/mL.

Table S3 Comparison of recently reported methods for Exonuclease III detection.

Lincar Detection limit Referenc
Method range Signal output mode

(U/mL) (U/mL)
Fluorescence 0.25-8 0.17 Ratiometric This work
Fluorescence 0-100 4.42 Ratiometric 1
Fluorescence 0.01-0.5 0.001 Single wavelength 2
Fluorescence 0.04-8 0.01 Single wavelength 3
Fluorescence 0-10 0.5 Single wavelength 4
Fluorescence 0.02-10 0.02 Single wavelength 5
Fluorescence 0.05-2 0.02 Single wavelength 6
Luminescence 0-25 1 - 7
Chemiluminescence - 4.8 - 8
Electrochemical 1-100 - - 9
Bioluminescence 0.1-5 0.05 - 10
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