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within the infralimbic cortex, learned helplessness (cLH) rats 
had the same numerical density of synapses, immunolabeled 
for either the postsynaptic density marker PSD95 or the pre-
synaptic protein synaptophysin, as controls. However, impor-
tantly, PSD95 immunolabeling intensities were substantially 
lower in cLH rats. In contrast, the resilient rats (cNHL) had 
25% more PSD95 immunolabeled intensity than either cLH 
(learned helplessness) or control rats without an increase in 
synaptophysin-labeled terminal frequency. These results sug-
gest that depression-like behavior may differentially modu-
late excitatory synapses. Preliminary investigations have 
demonstrated the feasibility of using this technology in post-
mortem brain tissue from the ACC in major depressive disor-
der patients and controls, to assess the number of synapses 
labeled with PSD95, density of PSD concentrations, and the 
size of excitatory synapses. This study could provide novel 
data that could substantially contribute to our understanding 
of the role of glutamatergic function in MDD.
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Abstract
Genome editing techniques have revolutionized the way that 
researchers study genes and their functions in eukaryotic systems 
and model species. Here we report the development of the whole 
genome CRISPR/Cas knockout library and its application in the 
identification of new drug targets through function-based screen-
ing and high-throughput sequencing analysis. Representative 
screenings will be presented, especially for the identification of 
host components important for Clostridium difficile infections and 
HCV infection. In addition, we have recently developed CRISPR/
Cas9-mediated genomic deletion screening for long non-coding 
RNAs using paired-gRNAs, further expanding CRISPR toolbox for 
mammalian genetics. The application of these powerful genetic 
screening strategies will have broad application in the discovery 
of disease mechanisms and drug targets.
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Abstract
New imaging system, the Brain dedicated PET-MRI, using High 
resolution PET and Ultra High Field 7.0T Magnetic Resonance 
Imaging (MRI) and their applications to basic and clinical neu-
roscience, especially to the areas of neuropsychiatry, and neuro-
logical disorders will be discussed. Among the interesting topical 
areas, applications of the high resolution brain PET(HRRT) and 
the ultra high field MRI(7.0T) will be highlighted, especially for 
the in-vivo, human brain imaging.

With high field MRI, such as the 7.0T MRI, one can new visu-
alize the subfields of the hippocampus and brainstem in-vivo 
as well as tractography hitherto unable to do with existing 
MRI systems. Together with molecular imaging using Positron 
Emission Tomography(PET), that is the brain dedicated PET-
MRI fusion system developed recently, now, it is possible to 
visualize molecular mechanisms quantitatively in our human 
brain in-vivo as well as connectivity through the tractography. 
Especially, Ultra-high field MRI also began to provide excellent 
tractographic images delinealing the fine fibers such as medial 
forebrain bundles and Sub-branches of the arcuate fascicu-
lus among others, suggesting future potential applications of 
these fibers to, among others, for example in the deep brain 
stimulation (DBS). One of the most exciting discovery with the 
PET-MRI fusion imaging is the ability to delineate the individu-
ally resolved raphe nuclei in the brainstem suggesting possibil-
ity of studying serotonergic activities and related Psychiatric 
and mental disorders hitherto unable to study quantitatively. 
Another interesting new area of the UHF-MRI applications 
is the Super-resolution tractography with 7.0T MRI using an 
advanced diffusion tensor imaging (DTI) with post-process-
ing known as track density imaging (TDI). With this new TDI 
tractography technique we have demonstrated, for the first 
time, microscopic details of the connectivity of the language 
circuitry, the intricate connections of the arcuate fasciculus to 
the other language circuitry, such as the Geschwind’s territory 
as well as the limbic areas, the hippocampus.

In short, some recent results of brain PET-MRI fusion system 
as well as the new tractographic images obtained with 7.0T that 
can the applicable to the treatment of the neuropsychiatric dis-
orders will be discussed and high lighted.
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Abstract
Dopamine neurotransmission in the prefrontal cortex (PFC) is 
critical to cognitive processes such as attention, working mem-
ory as well as behavioral flexibility and has been implicated 


