~luorescence Prooes and Labels for
Blornecdical Applicaiions
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Intrinsic Fluoropnores
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Proizins: Naturally Occurring Fluoropnores

Aromatic amino acids

Phenylalanine (Phe —F)

Tyrosine (Tyr =) Tryptophan (Trp-W)

EXEM 260 nm/282 nm xR 2350 i O3 i EX/Em 250, 285nm/ 305-350 nm

sensitive to

solvent polarity
Low

Q.Y.
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~luorescence Lifeimes of Proiein-relatad

Fluoropnores

i
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Enzyme Cofac

NADH
(Oxido-reductases)
=x/Em 340/460 nm
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lly Occurring

FAD
(Metabolic enzymes)
=x/Em 450nm/540 nm

Fluoropnores

POoronyrins

=xx/Em 550 nm/620 nm

Fa22* (Feme)
myoglobin,
hemoglobin
cytochromes b and ¢,
cytochrome P450 and
cytochrome oxidase

Mg+ chlorophylls



ExXirinsic Fluoropnores
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HI*, Ca2e Lit, Nar, 17, Mgz, Zn2+, Pb2" and

ANons:

Cl, PO,*, Citrate, ATP, and others

12rs
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Molecular Probes' pH indicator families, in order of decreasing pid,
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Calciurn-Probes

BAPTA

{4 for Caz+
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Calciurn-Probes

UV
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FURA-2
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Inco-1
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Labealing should not alter the biological activity of biornolacul
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Protein Laoeling

Arnino-Modification:
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a0eling

Tniol-Modification:

Cysteine
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Determinailon of Dye-io-Proiein Railos

. ; v A
D/P = "\corlj( max) * orot | (’_\COHJ'(ZSO) A A conj( maxx) ) dye

\y — ) /
A=A dya(280) [A dye( max)
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Organic Dy

-~ i P
Slantnenes

Cournarins
SOPIDYs
Phinalocyanines

Cyanines
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Absorpilon of Blological Maierjal
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speciral Properiies and Quaniurn Yields of
Heoraseniailve LJHJ -Wavelengin Aosoroing
arcd Emitiing Dyes
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Struciure and Soec, ral Properiies of
Long-Wavelengin ALEAA Dyed

/1
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Quanturn Yields and Total Fluorescence of 1gG-
of Cy5 (), andAlexa-647( ) for Various D/

Cy5 has anomalous tendeancy to aggragate
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.

Cy5 - Anornalous Tendency o Aggregaie

Gruber et al,, Bioconjugate Cham. 2000, 11, 696- 704
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Tirme-Rasolvad Lurninascer
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Lurninescent Laninanides
Advantages vs. Organic Fluoropnores:

Narrow £mission Bands

Long Luminascant Lifetirr

(T)
v

Large Storas’ Sniits
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rlormogeneaous Tirme-resolved
Fluorescence Immunoassays (FlTHRF)

Minimal Sarnple Praparation - No \Wash Steps
Applications: Drug Discovery
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Aniennsa =ffact

f‘\

*Antznna sffect”; Strong Absorption and Good Enargy Transier
Ln(lll) Protected from Quenching

Thermodynamically Stable and winatically Inart Complexas
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Lantnanide Cormplexas for Flomogeneous Tirme-
resolved Immunoassays

L ANCE Uijtra ™

=%t - Lurninasceancea
=11 -159, | icion~ 320 N

@)

rl- and Crl, -Group are Replaced by CD and CD,

I

Accaotors : Allopnycocyanineg (APC) or cyanineg dyas
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Lantnanide Complexes for Flomogeneous Tirme-
resolved Immunoassays

Lurninasceant Only in Presence of F

= 2%
Not Stable in Watar but “Kinatically Inart
1-3 Water Molacules are Coordinated to Ln(ll) (Lirnited Protaction)

Accantor . AL565 or C2 a low-NMW accaptor
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Flighly Lurninescent Lanthanicgornplex

| 4

NHCH; NHCH3

2-hydroxy-isophthalamide ligands

o O-__NH HN_ _O HN
OH OH OH OH
o} o o 0

Intensity

T T T T
400 500 600 700 800
Wavelength (nm)
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miphore, Inc
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Quantum Yield: 60 %

Lifatimea &t = 2.56 m
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= cltation Polarizaiion Specira of r
ML Cs
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luorescence Polarizaiion:

A Race peiween =mission and Molecular Motion
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Fole of Lifeime In
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cJuarniurn Dots

f‘\

Nanometar-Scale Atom Clusters

CORE
o
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COATING
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serniconducior Nanocrystals
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Preveniing Pnotooleacning
Ir Quanturr Dots
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sSerniconducior Nanocrysial
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cJuarniurn Dots
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Nanometar-Scale Atom Clusters
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Qdot ® nanocrystals

Copyright © 2006 ISS, Inc. All Rights Reserved.

]

Nt

—/

ness Means

L/ﬁ

Cy5 organic dye

senslivity

Anti-Her2/neu +
anti-mouse lg conjugates



Pnotosiaollity In Microscopy

3T3 Cells
% [ % 5
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Qclot Surnrnary

e

Advantages:

Fluorescein
Disadvantages:
Q'DOtS Large size and high mass limit their use in
in PB

applications requiring high diffusional mobility
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Thank You
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