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FRET Donor FRET Acceptor

12! 1. The dependence of the distance between donor and ac—
ceptor on FRET efficiency.
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18! 2. Dependence of the energy transfer efficiency(£) on dis—
tance. Ay is the Foster distance.

H 1. Representative Foster distances for various donor—acceptor pairs.“d)

Donor Acceptor | R,(R) Donor Acceptor | R,(A)
Naphthalene Dansyl 22 IAEDANS IAF 46~56
Danysl FITC 33~41 IAF EIA 46
Dansyl ODR 43 BODIPY | BODIPY 57

A NBD 38 BPE Cyb 72
IAF TMR 37~50 | Terbium [Rhodamine| 65
Pyrene Coumarin 39 Europium Cyb5 70
FITC TMR 49~54 | Europium APC 90
[AEDANS FITC 49

Abbreviations: Dansyl, 5—dimethylamino—1—naphthalenesulfonic acid; €
—A, 1—N%—ethenoadenosine; IAF, 5—(iodoacetamido)fluorescence; FITC,
fluorescein 5—isothiocyanate; IAEDANS, 5—(((2—iodoacetyl) amino)ethyl)
amino) naphthalene—1—sulfonic acid; CD, carboxylfluorescein, succinimidy!
etser; BODIPY, 4,4—difluoro—4—bora—3a, 4a—diaza—s—indaene; BPE, B—
phycoerythrin; ODR, octadecyl—rhodamine; NBD, 7—notrobenz—2—oxa—
1,3—diazol—4—yl; TMR, tetrametylrhodamine; EIA, 5—(iodoacetetamido) eosin;
TR, Texas, Red; Cy5, carboxymethylindocyanine—A/—hydroxysuccinimidy! ester;
APC, allophycocyanin
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& 3. (a) Schematic diagram of probe activation. The initial prox—
imity of the fluorochrome molecules to each other results in signal
quenching. (b) NIRF image(top) and bright light image (bottom) of
nonactivated C—PGC(left) and activated probe (right). Fluorochrome
concentration: 0.17 uM. Image acquisition time: 30 s. Excitation:
670 nm, emission: 700 nm. Note the difference in signal intensity
between enzyme—activated and unactivated probe. (c) Chemical
structure of repeating graft copolymer segment indicating quenching
of Cy and enzymatic degradation site(green arrow) 2@
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18! 4. Example of typical images involved in FRI. (a) Fluorescence
image obtained from the animal. In this example the image is ob—
tained using a cathepsin—B sensitive fluorescent probe injected in
an animal implanted with a HT1080 carcinoma in the upper posterior
thorax. (b) Intrinsic light image obtained without the fluorescent band—
pass filter. Such images are useful to outline with greater detail the
animal investigated. (c) Superposition of (a) onto (b) improves the
visual result.”
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surrounded by an average of ~10 MBP moieties; a single MBP is shown for simplicity. Formation of QD—MBP—4-CD—QSY9(maximum absorption
~565 nm) results in quenching of QD emission. Added maltose displaces f/~CD—QSY9 from the sensor assembly, resulting in an increase in
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18! 9. Schematic of single—QD—based DNA nanosensors. (a) Conceptual scheme showing the formation of a nanosensor assembly in the
presence of targets. (b) Fluorescence emission from Cy5 on illumination on QD caused by FRET between Cy5 acceptors and a QD donor in a

nanosensor assembly. (c) Experimental setup.'
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squaraine dye

2! 10. A sensor constructed from a colloidal CdSe NC that is
overcoated with an outer layer of ZnS. The native phosphine oxide ligands
are encapsulated with an amphiphilic polymer upon which a pH—sen—
sitive squaraine dye is conjugated. Upon excitation, the CdSe/ ZnS
nanocrystal may either fluoresce or transfer energy to the squaraine
dye. The FRET efficiency is modulated by the environment as the dye’s
absorption profile is a function of pH. Consequently, the ratio of NC
to dye emission becomes a function of environmental variables."
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8! 11. A schematic of a quantum dot that is covalently coupled to a BERT donor, Luc8. The bioluminescence energy of Luc8—catalyzed
oxidation of coelenterazine is transferred to the quantum dots, resulting in quantum dot emission. "

= 73S AUl ok wEbA] fellx] Anst ofe] 7] AE=E <l
34 multiplex i1 vivoimaginge & = Sl AA] gl & =85
FRH= W7 i Qlvk Tela, 8 129} o), sehibd =21
FAR AES WAR AFE-SR= chemiluminescence resonance
energy transfer (CRET) & 7902 3k A= 7akE ek CRET
A BRETI} Rz, £)3e) blo] 253 glo] 8% 7|4 9] Aksle
Qla)] Whgsl= A0 74, 9]9] 7-9-oll= horseradish peroxidase
(HRP)&] =1l Wk$-0 2 213+ luminol/hydrogen peroxide 18Pz

& ©]8%F CRETolt: Ful= #-83k= HRPE kel =48t
a, §]_61—tﬂ—5§- _T_y.ﬂo] luminol—‘l A 14 ) o7 o @ﬂ‘ﬂ o] 74] o]—x]u]_
HRP7} 144 © 2 luminol/hydrogen peroxide Z1l] HE3-S- 3Fo.
ZH odx] ddo] g or dojuka gtk oj2dk AR
BRETH} v A2 Ml¥U Ml 229 imaging probe® @] &
Jg_g_ _/,: %;}% 7]._/H KN EO%TJ—’— 11;]. n:s} o]:x}.?ﬂoﬂ bovine
serum albumin(BSA)©] 4%} ¢l1 HRP7} BSA antibody
(anti—-BSA) & 14¥]e] 315 -, anti— BSA—HRP7} BSA—%
ARdel g2t o] CRETS 58 4= QA Ei=t, ole]gh Al2~jle

v A A419] immunoassayoll FHAIZ 0= 249 o= Qlrkal
e ek

4. 2 LH=UXE 0|8t MM

F YA vl =2 SEAIE 7K S e o)
ANHA O & ARRE= oUR] FAI WE 3l iR S50 H
= B & e 7 9716l quencher 24 B2 ¥H41E o}
0 B3] s} 3 LIRS o] 83t Aol g ) @

°] H—‘HR’% $h=d, 1 gt 3-8 wokEA] DNA ASel 8% 25

S 4 Qlek!0 38l 1304 B 4= 9150, FAFEel single stranded
DNA (ssDNA)E, 183 & YrdAel= ssDNAE 212} =95t
etk o] W, YAFl—ssDNAS} & HeSxl-ssDNA7F A E A
#g o] fA] 23 Aeols FHH = ek Azt o=

l

i\‘l

316

HRP

-

H,0,, pH 8.7

T A

luminol

p-1P

(a)

luminol
anti-BSA

g Tuminol

ngﬁ

H,0,, pH 8.7 anti-BSA

Y

p-IP

hv

(b)

18l 12. (a) Schematic illustration of CRET based on luminol donors
and HRP—labeled CdTe QD accepters, (b) Schematic illustration of
CRET for luminol donors and QD accepters based on the immuno—
reaction of QD—BSA and anti—-BSA—HRP."*
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18! 13. Emission spectrum of a solution of ssDNA—Qdots(circle), a
mixture ssDNA—Qdots and ssDNAAu with no complementarity between
the ssDNA(square), and Qdot—dsDNA—Au complexes(diamond).'%®

Biotin-AuNP
2o

@ SA denotes the streptavidin immobilized on the surface of QDs, and
Av is the externally added avidin.

8! 14. Schematic lllustration of Inhibition Assay Method Based on
the PL Quenching of SA—QDs by Biotin—AuNPs?."”
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2! 15. Fluorescence spectra of solutions of (a) RB and (b), (c) RB—
AuNPs in the (b) absence and (c) presence of Hg(ll) (100 uM). The
concentrations of the AuNPs and RB were 3.0 nM and 1.0 /M,
respectively. Inset A: Fluorescence photographs of RB—AuNPs in
the (b) absence and (c) presence of Hg(ll) (100 uM). Inset B: Time
course measurement of fluorescence intensity (575 nm) for RBAUNP
upon the addition of Hg(Il) (100 uM). The arrow indicates the initial
time of adding Hg(ll). Buffer: 5 mM sodium tetraborate, pH 9.0.
Excitation wavelength: 510 nm. The fluorescence intensities (£) are
plotted in arbitrary units (au)."®
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