Molecular Imaging
Remote sensing of cellular processes at molecular level in vivo.

PET is amenable to quantification of cellular processes.

Ultrasound microscopy for real-time imaging of microvasculature.

Key components are highly specific imaging probes, powerful amplification, and 
sensitive imaging systems.

Ultrasound: least resolution (micrometer range).  Observes drug delivery.
MRI:  low resolution (micrometer).  Uses contrast agents to look into soft tissues.

Nuclear:  medium resolution (nanometer).  This includes PET and SPECT, which use 
radioactive probes.
Optical:  highest resolution.
Molecular probes are low molecular weight.  

PET costs way more and is harder to operate than SPECT, but resolution and quantitative 
data are much better.
Tracer Principle:  probe has no physiological effect because it is extremely minute quantity.
Amplification:  probes can be designed to regenerate themselves, so they are not 
consumed in imaging process.
Reporter gene concept:  reporter gene is introduced into a cell and linked to a gene of 
interest via a plasmid.  This reporter gene is easily detected by imaging probe.  
Thus, the gene of interest is detected via its otherwise unrelated reporter gene.
