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1. Fluorescence Resonance Energy Transfer (FRET) 2. smFRET
Alternating-laser excitation (ALEX) uses two alternating lasers to directly excite the donor and acceptor fluorophores on single
molecules.
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* Fluorescence Resonance Energy Transfer (FRET) is the ( FRET E= 1 \ - — % ~100 ’ W
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* Upon excitation, the donor transfers energy to the i Acceptor Time (5)

acceptor when they are in close proximity.

* The acceptor subsequently returns to its ground state by
emitting a photon.

* FRET efficiency is distance-dependent.

DAY 2 AT DNA concentration is kept low so that only one molecule is present in the detection volume at a time, producing distinct

photon bursts.
By identifying donor-acceptor bursts and excluding donor-only or acceptor-only signals, the FRET efficiency of each DNA
molecule can be determined.

R = Donor-Acceptor distance
Ry = Donor-Acceptor distance where

\E =50%

3. Quenching Constructs and AV Overlap

DNA constructs with 2 50 .

donor and 3 acceptor

The accessible volume
e Traditional smFRET loses

(AV) model describes
! sensitivity below ~3 nm positions were designed, the range of positions a
due to the Forster radius yielding 8 constructs with dye can occupy due to
(Ro). separations from -1 to 8 Q linker flexibility.
E bp. <
. Q“ .
* At these short distances, T“_‘ * AV calculations were
contact quenching reduces + Accessible volume (AV) 2 performed with Olga
+ + + +
] fluorescence through non- Q8+9 QUI+1S Q8+l QLI+9 clouds were generated 2 software for Cy3B
b radiative energy transfer. from the experimental E (donor) and
sequence, and overlap g ATTO647N
. * Rather than treating was calculated by S (acceptor).
quenching as a limitation, snapping one AV onto
qqFRET uses it as an another on a 0-0.2 A grid. * The overlap between
additional signal to extract their AVs estimates the
Contact Quenching short-rang-e distanc.e and > c Overlap peaked at 3 bp 5 0 ) 4 6 g likelihood of dire(.:t dye
structural information. separation. . . contact and resulting
Q11+13 Q8+13 Q8+15 Ql1+11 Base pair separation e,
4. Quantitative qFRET . : : 5. Melting Experiments
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The quenching ratio (QR) is defined as: S o 0 5 10 15 20 25 30 35
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[ AA[+|FRET 10 * Melting experiments revealed dye-dependent differences in melting
. . . 0 temperature (Tm).
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' Compound Overlap (%) enhanced thermal stability due to dye co-aggregate formation.
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7. ComK 8. MalE
h—Box 1—4 o ComK binds Maltose-binding protein is part of the maltose transport system and undergoes a conformational

gene
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cooperatively to promoter
DNA, inducing structural
changes associated with

change from an open to a closed state upon maltose binding.
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