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Sticky Note
There are two kinds of optical reporters: genetic tags and fluorescent probes.
The advantage of a "genetic tag" is the fact that the cell constitutively express the reporter, independent of mitosis. Furthermore, inducible reporters can be created to assess specific molecular events.  Alternatively, a "Fluorescent Probe" can be used as a cell stain to track cells.   "Fluorescent Probes" are also used to label molecules to assess biodistribution.  "Fluorescent probes" can be also be targeting, enzyme activatable or used to assess vascular perfusion, allowing to detect tumors, assess enzymatic events, etc.


Sticky Note
Bioluminescence versus Fluorescence.  For Bioluminescence, interaction of an enzyme with a substrate results in emission of light. Injection of a substrate is necessary and light emission depends on substrate kinetics.  For fluorescence: an external excitation wavelength excites the source to a higher energy level, with transitioning back down to the lower energy level a photon is emitted.  Thus, for fluorescence imaging, the instrument needs to be equipped with an excitation light source and filters. The excitation light causes high, non-specific autofluorescent background signal from proteins in the skin, rendering the S/N ratio less favorable for fluorescence imaging versus bioluminescence.

Sticky Note
These are Fluorescent probes.  Remember, tissue autofluorescence is high between 450-750nm.Therefore, choose a reporter closer to 800nm where autofluorescence is less and use an alfalafa free diet to reduce background.

Sticky Note
Cell stains are used to tag cells rapidly with a fluorescent dye.  They can be lipophilic and intercalate within the cell membrane or lipid mediated transfection methods can be used to internalize the dye or qdot. Remember, the dye will dilute with mitosis, rendering the method non-quantitative over time.

Sticky Note
Labeling probes are dyes, qdots or nanoparticles that can be chemically linked  to an antibody, peptide, siRNA, microspheres, liposome, etc. allowing non-invasive imaging of biodistribution of these molecules.

Sticky Note
fluorescent probes used to monitor and assess vascular perfusion, leakage etc.

Sticky Note
fluorescently labeled targeting moieties that specifically bind and can label and identify tumors, bone growth and angiogenesis.

Sticky Note
These probes enable in vivo imaging of biological processes. Non-fluorescent (optically silent) in their native (quenched) state, they generate high levels of fluorescence through enzyme-mediated release of their fluorochrome.

Sticky Note
ex 480nm
em 500nm
QY 0.6

Sticky Note
RFP's are red shifted fluorescent proteins, allowing better penetration of light thru tissue. HbO2 strongly absorbs light of <600nm.  Therefore tissue is  more transparent to light >600nm. 

Sticky Note
Qdots can be delivered into the cell.  Even thought cell division causes dilution, migration of cells can usually be assessed for up to 5 generations. Qdots do not leak out of cells. 
655nm, 705nm, 800nm

Sticky Note
Firefly luciferase. pGL4 luc2 is the brightest luciferase for in vivo deep tissue imaging.  Light emssion is from 560-660nm,  The substrate is D-luciferin. Essential Co-factors are ATP, O2 and Mg++

Sticky Note
D-luciferin is a small molecule which freely diffuses across membranes. It is routinely administered IP at 150mg/kg.  It is not metabolized, but excreted by the kidneys.

Sticky Note
Both green (540nm) and red (610 nm) click beetle luciferase exist.  Both use D-luciferin as a substrate.

Sticky Note
Renilla luciferase is ATP independent.  emission of light is at 480nm.  The substrate is Coelenterazine. Due to the fact that HbO2 strongly absorbs light <600nm, this reporter is weaker than Firefly Luciferase for deep tissue imaging.


Sticky Note
Gaussia emits at 480nm and uses Coelenterazine as a substrate. Due to the fact that HbO2 strongly absorbs light <600nm, this reporter is weaker than Firefly Luciferase for deep tissue imaging.

Sticky Note
the plasmid encoding bacterial luciferase also synthesizes the substrate bacterial luciferin which is different from D-luciferin.  emission wavelength is 480nm.  This is the most commonly used tag for bacteria.

Sticky Note
ex 560nm
em 580nm
QY 0.55

Sticky Note
ex 550nm
em 580nm
QY 0.69

Sticky Note
ex 590nm
em 610nm
QY 0.22

Sticky Note
ex 590 nm
em 650 nm
QY 0.1


Sticky Note
ex 590 nm
em 650 nm
QY 0.33

Sticky Note
ex 590 nm
em 630 nm
3 fold brighter than katushka, 10 fold brigher than m-plum

Sticky Note
The near IR fluorescent, lipophilic carbocyanine DiR is weakly fluorescent in water but highly fluorescent and quite photostable when incorporated into membranes. The sulfonate groups incorporated into this DiI analog improves water solubility. It has an extremely high extinction coefficient and short excited-state lifetimes (~1 nanosecond) in lipid environments. Once applied to cells, the dye diffuses laterally within the plasma membrane.
ex 750nm
em780nm

Sticky Note
BODIPY fatty acids are, by far, the most fluorescent fatty acid analogs. Their lack of ionic charge is unusual for long-wavelength fluorescent dyes and results in exclusive localization of the fluorophore within the membrane. Highest wavelength available BODIPY 581/591


Sticky Note
fluorescent dyes containing long aliphatic hydrocarbon tails that stably incorporate into lipid membranes.
800nm

Sticky Note
AminoSPARK 680, AminoSPARK 750 are derivatizable, non-superparamagnetic, fluorescence nanoparticles (based on an iron oxide core), coated with a biocompatible polymer, and an amine-functionalized surface for further chemistry and conjugation.

Sticky Note
NHS ester reactive group provides the functionality for labeling primary and secondary amino groups. NHS ester reacts with primary aliphatic amine and Dye label attaches through amide bond. This dye has the highest water solubility and salt tolerance.
ex 776nm
em 794nm

Sticky Note
XenoLight CF is a succinimidyl ester, amine-reactive near-IR fluorescent dye. - Near IR fluorescent dye provide a flexible solution for labeling proteins, peptides or antibodies. XenoLight CF kits are ideal for in vivo optical imaging. The low immunogenicity coupled with high solubility and >95% reactivity results in conjugates that are highly specific, bright and with improved half life.
Ex681nm, Em698nm OR
Ex 757nm, Em777nm OR
Ex 770nm, E, 797nm


Sticky Note
KODAK X-SIGHT Large Stokes Shift Dyes are the only commercially available dyes with a naturally occurring large Stokes shift (>85 nm) in the near infra-red range, making them truly novel and cutting-edge products.
Amine reactive attachment sites are the most widely used functional group and are optimal for the labeling of proteins, peptides and other biomolecules.
Ex 635nm, Em 733nm OR
Ex 669nm, Em 755nm 

Sticky Note
KODAK X-SIGHT Nanospheres are novel nanoparticles that have been labeled with a fluorescent dye. Our fluorescent labels are biocompatible and non-cytotoxic, making them safe and translatable. They deliver not only longer cirulation time, but also enhanced photostability allowing more time for image capture.
X-SIGHT Nanospheres can be readily conjugated to a wide range of targeting molecules, including peptides and antibodies, and their proprietary design can accommodate higher payloads of such targets while offering superior brightness. Furthermore, X-SIGHT Nanospheres are available in several distinct fluorescent wavelengths, enabling multi-fluorescent in vivo imaging.

Sticky Note
DyLight Fluors are a complete family of high-intensity, photostable fluorescent dyes for labeling antibodies and other molecular probes. All nine DyLight Fluorescent Dyes are offered in both NHS-ester-activated (amine reactive) and maleimide-activated (sulfhydryl reactive) forms, providing for efficient and specific labeling of primary amines and sulfhydryl groups, respectively. DyLight Fluorescent Dyes have absorption spectra ranging from 400 nm to 777 nm. The DyLight Dyes exhibit higher fluorescence intensity and photostability than Alexa Fluor*, CyDye* and LI-COR* Dyes in many applications and remain highly fluorescent over a broad pH range (pH 4-9). Additionally, the water solubility of the DyLight Dyes allows a high dye-to-protein ratio without precipitation during conjugation.

Sticky Note
BRET-Qdot® is a novel probe technology using luminescent nanocrystals and a recombinant
bioluminescent enzyme that requires no external light source for light emission.
BRET-Qdot® reagents emit long wavelength (red to NIR) bioluminescent light in cells and in deep
tissues of animals with greatly enhanced sensitivity for in vivo imaging applications in small animals
relative to existing quantum dots.
Multiple colors for multiplexed in vivo imaging applications. Zymera provides BRET-Qdot®
products conjugated with Qdot® (Life Technologies) nanocrystals with emission wavelengths of
605, 625, 655, 705 and 800 nm.
BRET-Qdot® reagents can be conjugated at Zymera with biomolecular recognition molecules, such as antibodies and peptides.


Sticky Note
Near-IR amine-reactive dye which has a succinimidyl ester group, which reacts with an amine group of the protein (i.e., lysine side-chain amine) to form a stable
amide linkage.
Ex 681nm, Em 698nm OR,
Ex 755nm, Em 775nm OR,
Ex 770nm, Em 797nm



Sticky Note
VivoTag 680 is an amine-reactive near-infra-red fluorochrome for coupling via an NHS ester linkage to peptides, small molecules, proteins, antibodies or macromolecules. This fluorochrome exhibits lower quenching than VivoTag-S 680.
VivoTag-S 680, VivoTag-S 750 are amine-reactive near-infra-red fluorochromes for coupling via an NHS ester linkage to peptides, small molecules, proteins, antibodies or macromolecules.

Sticky Note
The Alexa Fluor® dyes exhibit brighter fluorescence and greater photostability than the conjugates of other spectrally similar fluorophores. The dyes in this series are also water soluble and pH insensitive from pH 4–10. The succinimidyl esters of the Alexa Fluor® dyes provide an efficient and convenient
way to selectively link the superior Alexa Fluor® dyes to primary amines (R‑NH2) located on peptides, proteins, or amine-modified nucleic acids. Unlike other reactive moieties, succinimidyl esters demonstrate very low reactivity with aromatic amines, alcohols, and
phenols, including tyrosine and histidine. Succinimidyl esters are preferred over other aminereactive reagents, such as isothiocyanates, for attaching fluorophores to amine-containing
molecules, because the amide bonds formed in the reaction are as stable as peptide bonds.


Sticky Note
only FDA approved dye.  Ex 780nm, Em 822nm

Sticky Note
Serum albumin, a monomeric protein that constitutes approximately two-thirds of the protein
mass of serum, transports an assortment of molecules. Serum albumin is widely used as
a macromolecular carrier for targeting. Serum albumin conjugates have also been used
for intraoperative sentinel lymph node mapping. Pooling of this macromolecule in areas
of perturbed vasculature may occur by means of the enhanced permeability and retention
effect (EPR effect) attributed to pathological alterations of tumor vasculature and in inflammatory processes such as rheumatoid arthritis. Available as a conjugate to near-infrared–fluorescent Alexa Fluor® 680 and Alexa Fluor® 750 dyes.


Sticky Note
Transferrin is a monomeric serum glycoprotein (~80,000 daltons) that binds to receptors that are overexpressed in many types of rapidly proliferating tumor cells. Transferrin can accumulate
intracellularly in tumors through receptor-mediated endocytosis, and may also accumulate in tumor tissue via the enhanced permeability and retention (EPR) effect attributed to pathological
alterations of tumor vasculature. The high blood vessel density, increased permeability, and ineffective lymphatic drainage common to some tumors can contribute to this effect; similar accumulation may occur in association with vascular irregularities found in inflammatory processes such as rheumatoid arthritis.
Human serum transferrin conjugated to near infrared–fluorescent Alexa Fluor® 680 and Alexa Fluor® 750 dyes are available.


Sticky Note
SAIVI™ microspheres are specially formulated for small-animal in vivo imaging of regions of inflammation, blood pooling, and wound healing. These contrast agents are polymeric microspheres that have been labeled with a fluorescent dye; each microsphere particle contains many dye molecules protected within the polymer sphere. Their use for in vivo imaging offers many advantages over existing contrast agents, including: No known intrinsic toxicity; likely to be nonimmunogenic; A high degree of localization within diseased vasculature; Longer in vivo residence times than organic dye–labeled proteins;
Formulated to resist liver accumulation.
The excellent in vivo residence times observed for these microspheres make them well suited for use as part of a suite of complementary contrast agents: dye–protein conjugates (such as our SAIVI™ Alexa Fluor® 680 or Alexa Fluor® 750 conjugates of transferrin or albumin) for
rapid imaging of early-onset events, and SAIVI™ 715 microspheres for intermediate- and longer-term in vivo imaging.


Sticky Note
These fluorescence agents are large (250k MW) macromolecules that remain localized in the vasculature for extended periods of time (approximate half life in plasma 6 h) to facilitate imaging and to monitor angiogenesis. IVM formulations are optimized for intravital microscopy.
Ex 680nm, Em 700nm OR
Ex750nm, Em 780nm

Sticky Note
These agents are based on fluorescent nanoparticles (20-35 nm). With an approximate half-life in plasma of 20 h, they are well suited for prolonged monitoring of blood vessels and observing phenomena such as blood leakage in tumors, inflammation and angiogenesis.
Ex 673nm, Em 690nm OR
Ex750nm, Em 775nm

Sticky Note
These are small molecule (1500 MW) fluorescence agents that enable imaging of vascular leakage and circulation including that associated with early oncologic and ophthalmologic lesions. Superhance binds to albumin and has a half-life in plasma of approximately 2 h.
Ex 675nm, Em 692nm

Sticky Note
FDA approved, commonly used in the clinic to assess vascular perfusion.  Ex 780nm, Em 822nm

Sticky Note
Use PEG surface coated Qdots.  This
minimizes nonspecific interactions and reduces immune response by the
tissue. Because the PEG surface coating does not contain reactive functional
groups, the Qtracker® non-targeted quantum dots are retained in circulation
longer and can be imaged for up to 3 hours with a single injection.
565nm, 655nm, 705nm, 800nm

Sticky Note
BODIPY dyes are unusual in that they are relatively nonpolar and the chromophore is electrically neutral. These properties sometimes enhance the affinity of their ligand conjugates for receptors, as long as the overall conjugate is not too lipophilic. BODIPY dye conjugates of low molecular weight molecules also tend to be more permeant to live cells than are conjugates of charged fluorophores. 

Sticky Note
IRDye 800CW BoneTag is a calcium-chelating compound. Calcium-chelating compounds have been used effectively for the detection of bone mineralization, growth, and morphological changes.
ex 774nm
em 789nm

Sticky Note
Cancer cells are often characterized by a high metabolic rate exemplified by an elevated rate of glycolysis. Fluorophore-labeled variants of 2-deoxy-D-glucose have been used with varying degrees of success (O’Neil et al., Lloyd et al., Cheng et al.). IRDye® 800CW 2-DG is a fluorescent optical imaging agent that has been shown to be reactive with implanted tumors derived from a number of cell lines including A431, SW620, 3T3-L1, and PC3LMN4.
ex 774nm
em 789nm

Sticky Note
Integrins are cell surface heterodimeric glycoproteins involved in cell-to-cell and cell-to-matrix interactions. The recognition motif, RGD (Arg-Gly-Asp), is a tripeptide sequence used to bind integrin receptors including αvβ3.
This receptor class is involved in tumor growth, tumor invasiveness, metastasis, tumor-induced angiogenesis, inflammation, osteoporosis, and rheumatoid arthritis.
ex 774nm
em 789nm

Sticky Note
IRDye® 800CW EGF Optical Probe is a near-infrared (NIR) labeled recombinant human epidermal growth factor (EGF). Epidermal growth factor receptor (EGFR) is one of a family of receptor tyrosine kinases found on the surface of epithelial cells, to which EGF binds. Many types of cancer cells have abnormally high EGFR levels on the cell surface.
ex 778nm
em 806nm

Sticky Note
OsteoSense agents target hydroxyapatite and enable in vivo detection, measurement and monitoring of skeletal changes in a wide range of disease states, including arthritis, osteoporosis, and cancer metastases. 
ex 680nm, em 700nm OR,
ex 750nm, em 780nm

Sticky Note
ntegriSenseTM is a targeted fluorescence imaging agent comprising a potent, selective non-peptide small molecule integrin avb3 antagonist and a near- infrared (NIR) fluorochrome.  IntegriSense 750 has a shorter half life in tissue than IntegriSense 680.   This agent has been developed to enable in vivo visualization and quantification of integrin avb3  in tumor cells as well as in neovasculature, to monitor tumor growth, tumor angiogenesis, and treatment efficacy. 
ex675nm, em 693nm OR,
ex755nm, em 775nm

Sticky Note
MMP activity is involved in many disease-related phenomena including cancer propagation, invasion and metastasis, rheumatoid arthritis, and areas of cardiovascular disease.
ex 680nm em 700nm OR
ex 750nm em 775nm

Sticky Note
Changes in protease activity are seen in a number of pathological states and disease-related events, including rheumatoid arthritis, cancer, atherosclerosis, angiogenesis and cardiovascular disease. For example, cathepsin B is known to be up-regulated in colon cancer and cathepsins B, C, D, G, K, L and S, plasmin, plasma kallikrein, uPA and CD10 are associated with the development and maintenance of arthritis.
ex 680nm, em 700nm OR
ex750nm, em 780nm

Sticky Note
Infrared fluorescent protein - monomeric protein derived from the bacteriophytochrome Deinococcus radiodurans.  Fluorescent upon incorporating biliverdin as the chromophore.
Ex 684nm
Em 708nm
quantum yield 0.07
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