Aplikace fluorescence v in
vivo zobrazovacich
metodach

Sara Elias




In vivo fluorescence

» Vyuziva sensitivni kamery
» Rozptyl fotonu

» Pozitiva:

> Prace na makroskopicke urovni — celé telo malych
zvirat

- Pozorovani tkani v neporuseném stavu, za
prirozenych fyziologickych podminek

- Nizké fluorescencni pozadi

» Negativa:
> Vlastni autofluorescence
- Narocnost na kontrastni latky/zobrazovaci sondy




IVIS Spectrum Preclinical In Vivo
Imaging System
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PerkinEimer’
For the Better

http://www.perkinelmer.com/catalog/product/id/ivisspe
https://www.youtube.com/watch?v=vKMva9XauBA
http:/ /www.perkinelmer.com/




Epi-illumination

» Povrchova, podpovrchova fluorescence
» Svétlo neprochazi skrz

» Linearni zavislost na koncentraci
fluorochromu

» Nelinearni zavislost na hloubce a optickych
vlastnosti okolni tkané

- Shined light
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Ntziachristos V., Annu. Rev. Biomed. Eng., 8:1-33



Transillumination

» Svétlo sviti skrz tkan

» Podobné nelinearni zavislost jako u epi -
illumination

» Vysledny obraz je normalizovan

HallerJ., et all., 2008, Journal of Applied Physiology



Zobrazovaci sondy

» Molekuly absorbujici v blizké infracervené
oblasti (700 - 1000 nm)

» Polymethiny ( aj. polymethines) -
pentamethine, heptamethine cyanines

Rao J. et al., 2007, Current Opinion in Biotechnology, 18:17-25



Necilené sondy

Real Time In Vivo Non-invasive Optical Imaging
Using Near-infrared Fluorescent Quantum Dots!

Nicole Y. Morgan, PhD, Sean English, BA, Wei Chen, PhD, Victor Chernomordik, PhD, Angelo Russo, MD, PhD,
Paul D. Smith, PhD, and Amir Gandjbakhche, PhD

Absorption
Intensity (AU}

Rationale and Objective. Deep-tissue optical imaging is of particular interest, as the equipment costs are lower than
for competing technologies such as MRI. For this purpose. the development of novel contrast agents with near-infra-
red (NIR) fluorescence is especially important. We report on the use of NIR semiconductor nanocrystals in deep-
tissue in vivo optical imaging.

Materials and Methods. Semiconductor nanocrystals of CdMnTe/Hg were grown in aqueous solution and then coated
with bovine serum albumin (BSA). The nanocrystals were approximately 5 nm in diameter and have a broad fluorescence -
peak in the NIR (770 nm). Nanocrystals were injected either subcutaneously or intravenously into athymic NCR NU/NU T
and C3H/HENCR MTV mice and then excited with a spatially broad 633 nm source; the resulting fluorescence was cap-

tured with a sensitive CCD camera. 500
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Morgan N. Y., et all., 2005, Acad
Radiol, 2:313-323.




Aktivované sondy

» Vaze se na konkrétni cil

» Slozeny ze dvou casti - fluorochromu a
igandu

» Ligand - malé molekuly, proteiny, peptidy,
orotilatky
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Rao J. et al., 2007, Current Opinion in Biotechnology, 18:17-25
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Aktivované sondy ...

In vivo tumor imaging in mice with near-infrared
labeled endostatin

Deborah Citrin,” Andrew K. Lee,* Tamalee Scott,’ Introduction
Mary Sproull,’ Cynthia Ménard,” Philip J. Tofilon,?

The development of novel cancer treatment strategies is
: 1,2
and Kevin Camphausen

critically dependent on the use of tumors grown in exper-

"Imaging and Molecular Therapeutics Section, Radiation Oncology imental animal models, usually rodents. The inhibition of

Branch, 2Vascular Biology Faculty, and *Molecular Radiation tumor growthisoftenan essential parameterin predicting the
Therapeutics Branch, National Cancer Institute, Bethesda, MD clinical potential of a given treatment strategy and thus its
and “Department of Radiation Oncology, University of Texas MD further development. However, evaluating tumor treatment

Andarson Cancer Center, Houston, TX response typically relies on the gross examination of tumor

size through physical examination. This approach severely e n d O Statl n - Cy 5 . 5

limits the use of clinically relevant orthotopic tumor models
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Citrin D., et all., 2004, Molecular Cancer Therapeutics, 3(4):481-8.
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Fluorescentni proteiny v blizke

infracervené oblasti

» Transparentnost savcich tkani je dana
hemoglobinem a melaninem (absorpce v 650

nm) a vodou (absorpce 900 nm)
» VysSSi pomér signalu k pozadi — vyssi rozliSeni

Near-infrared fluorescent iRFP670 (dole v levo)
proteins for multicolor iRFP713 (noho v pravo)
in vivo imaging

Daria M Shcherbakoval2 & Vlac

Near-infrared fluorescent proteins (FI
for in vivo imaging. We developed fou
near-infrared FPs—iRFP670, iRFP682

Shcherbakova D. M., et all., 2013, Nature
Methods 10, 751-754.
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