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	FIELD OF STUDY


	Ufa Oil Institute. Ufa, Russia 
	M.S.
	06/1982
	Microbiological Engineering

	School of Operators of Electron Microscopes. Concern “Electron”. Sumy, Ukraine.
	n/a
	02/1990
	Engineer-operator of electron microscopes

	Postgraduate school in the National Phytopathology Research Institute. Moscow, Russia.
	PhD
	07/1991
	Biology, Phytopathology

	Postdoctoral training. Laboratory of the Neurophysiology, INSERM U29. Paris, France (Head Dr. A. Ben-Ari)
	n/a
	03/1999
	in vivo visualization of biocytin-filled neurons 

	Postdoctoral training. Department of Anatomy, Institute of Basic Medical Sciences, University of Oslo. Norway (Head Dr. O.P. Ottersen) 
	n/a
	06/2000
	Postembedding immunogold labeling 

	Postdoctoral training. INMED, INSERM U29. Marseille, France (Head Dr. A. Ben-Ari)
	n/a
	05/2001
	Correlated light/electron microscopy and electrophysiological recording

	Postdoctoral training. Institute of Experimental Medicine, Hungarian Academy of Sciences. Budapest, Hungary. (Head Dr. T. Freund)
	n/a
	03/2003
	Postnatal development of hippocampal interneurons

	Postdoctoral training. Department of Neurobiology, Yale University, New Haven, Connecticut, USA. (Head Dr. P. Rakic) 
	n/a
	05/2007
	Prenatal and postnatal development of cerebral neurons




A. Personal Statement

I am excited to develop my research project dedicated to the investigation of cannabinoid signaling system in the developing brain, an area in which I have considerable expertise. I was among pioneers of the field when I began my study in 2002 in the laboratory headed by Dr. Tamas Freund. We demonstrated for the first time that the cannabinoid type 1 receptor (CB1R) is expressed and has characteristic intracellular locations in newborn rats. Our finding stimulated numerous world-wide studies of the role that CB1R plays in brain development. After I transitioned to the laboratory of Dr. Pasko Rakic, I continued to study cannabinoid signaling system during prenatal brain development. We discovered that CB1R-expressing interneurons are among pioneering neurons that populate developing cerebrum. My experience in the field is exemplified in several publications (see below). In the proposed research project, I will perform immunohistochemical and electron microscopy analyses of developing mouse and rhesus macaque brain for which I have extensive experience, including complete cycle of sample preparation, ultramicrotoming for long series of ultrathin sections suitable for three-dimensional (3D) reconstruction, obtaining electron micrographs and the data interpretation. These analyses will be performed in our laboratory (Head Dr. Rakic, Department of Neuroscience) that is perfectly equipped for this kind of work. I am happy to provide my technical and scientific expertise for successful completion of this promising project that lays logically to my long-time experience. Based on the preliminary data obtained so far, I am very confident that this project will be completed with great success and provide us an opportunity to apply for further funding through NIH or other grant(s). 

Ongoing and recently completed projects that I would like to highlight include:

R37 DA023999  NIH/NIDA				
PI – Rakic, MD, PhD
04/01/2020 – 03/31/2025
Origin of Cortical Species-specific Distinctions
This project is concerned with comparison between genetic, molecular, and cellular characteristics of neural stem cells of human, monkey and mouse at the early embryonic stages of cortical development. The emphasis is on the features that are underdeveloped or absent in non-primate species. My role in the project is focused on electron microscopy analysis of developing brain from mice and rhesus macaques.  

2015276 NSF NEURONEX					
PI – Arnsten, PhD
08/15/2020 – 08/14/2025
The fabric of the primate neocortex and the origin of mental representations. From transcriptomics to single neurons and neuronal networks.
The goals of this grant are to examine the molecular and physiological bases underlying the persistent neuronal firing needed for working memory and higher cognition.

[bookmark: bookmark=id.30j0zll][bookmark: bookmark=id.gjdgxs]R01 MH113257-05  NIH/NIMH			
PI – Duque, PhD											 
02/15/2017 – 12/31/2025
Yale Macaque Brain Resource
The goal of this grant is to establish a non-human primate (macaque) brain resource from slides and electron microscopy blocks generated in the laboratories of Drs. Pasko Rakic and Patricia Goldman-Rakic. This resource will enable neuroscientists worldwide to conduct de novo analyses of the macaque brain at a minimum cost to them and without having to sacrifice a single additional animal.

R01 AG061190  NIH/NIA
PI – Arnsten, PhD									
02/01/2019 – 11/30/2023
Preclinical assessment of GCPII inhibitors for cognition and tau pathology
This grant tested whether GCPII inhibition can improve cognition and reduce Alzheimer’s-like pathology in the aging association cortex. 

RF1 MH117064  NIH/NIMH		      	
(PI – Sestan, PhD)				            		 	 	
09/01/2018 – 08/31/2021 
Technology for functional study of cells and circuits in large postmortem brains ex vivo
The main goal of this project was to develop a technology for preserving postmortem brain tissue for molecular, cellular and histological analyses.

DP1 AG047744  NIH/NIA			
PI - Arnsten, PhD 									
01/01/2015– 05/31/2018
Highly evolved brain circuits in primates: molecular vulnerabilities for disease
My role in this study was electron microscopy analysis of monkey brain in normal and pathological conditions.


R01 EY002593  NIH/NEI			
(PI - Rakic, MD, PhD) 	
07/01/2014 – 08/31/2018
Prenatal Development of the Visual System
My role was electron microscopy analysis of maturating neurons in the rodent visual cortex.

6-FY08-296 March of Dimes				
PI - Rakic, MD, PhD								
06/01/2008 – 05/31/2011
Origin, Morphogenetic Characteristic and Fate of Cannabinoid Type 1 Receptor (CB1R) Containing Interneurons in Developing Mammalian Cerebrum
In this project, we have discovered the site of origin, migration routes and destination points of CB1R-expressing interneurons. We also demonstrated that these cells belong to heterogenic population of neurons, pioneering developing cortex and hippocampus. 


B. Positions, Scientific Appointments and Honors

Positions and Scientific Appointments

2023-present  Reviewer for International Journal of Molecular Science. 
2022-present  Reviewer for Neuropathology and Applied Neurobiology.
2022-present  Reviewer for Frontiers in Neuroscience.
2018-present  Reviewer for the Journal of Histochemistry and Cytochemistry.
2017-present	Research Scientist, in the Department of Neuroscience, Yale University, New Haven, CT, USA.
2017-present 	Reviewer for Pathophysiology Evaluation committee of the French National Research Agency (ANR).
2016-present	Reviewer for the Journal of Comparative Neurology.
2003-2017 	Postdoctoral Associate, Associate Research Scientist, in the Department of Neuroscience, Yale University, New Haven, CT, USA.
2012-present	Member of the International Cannabinoid Research Society (ICRS);
2007-present	Member of the International Brain Research Organization (IBRO);
2005-present	Member of the Society for Neuroscience (SFN).
2004-present	Reviewer for Cerebral Cortex.
2002 - 2003   	Stipendiary of IBRO research fellowship in the Department of Cellular and Network Neurobiology, Institute of Experimental Medicine, Hungarian Academy of Sciences. Budapest, Hungary. 
2000-2003   	Postdoctoral Fellow of INMED/INSERM U29. Marseille, France. 
1995-1999   	Manager, Book Keeper-in-Chief, General Director in several private commercial companies, 	Russia.
1985-1994   	PhD student, Research Scientist in the National Phytopathology Research Institute. Moscow, Russia.
1982-1985  	Engineer, Research Scientist in the laboratory of Biopreparations in the Regional Phytopathology Research Institute. Krasnodar, Russia.

Honors
2002-2003	Research fellowship award from International Brain Research Organization (IBRO).
2000-2001	Stipend from Dr. Letten F. Saugstad’s Fund, Norway. 	


C.	Contribution to Science
1. Role of the cannabinoid signaling system in brain development. The study of the cannabinoid signaling system is particularly important in the context of increased therapeutic and recreational cannabis use following its legalization in many states. Cannabis use will likely further increase the already high exposure of young people and pregnant women to this drug. During many years, I contributed to the study of prenatal and postnatal brain development and particularly to investigation of the role of cannabinoid signaling systems. For example, I was first to confirm that CB1 receptor is expressed in the immature neurons during early developmental period. Our publications stimulated worldwide studies of the role of the cannabinoid system in brain development. Particularly, I was part of the international research team that identified endocannabinoids and CB1 receptors as novel regulators of growth cone guidance and demonstrated that endocannabinoid signaling is required to control axon elongation and path finding in vivo. It was a breakthrough in our understanding of normal brain development. Further, I demonstrated for the first time early prenatal expression of CB1 receptor in the migrating interneurons that are among pioneering neurons populating the developing cerebrum. Recently, I showed that prenatal expression of CB1 receptor in migrating projection neurons is more abundant in monkey embryo brain compared to mouse brain, suggesting that cannabis may be more damaging for immature human neurons than inferred from experiments with rodents. I will apply my scientific expertise for successful completion of the proposed project that promises new discoveries of the molecular mechanism by which smoking cannabis during pregnancy might affect the brain development of the unborn baby.
a. Bernard C., Milh M., Morozov Y.M., Ben-Ari Y., Freund T.F., Gozlan H. Altering cannabinoid signaling during development disrupts neuronal activity. Proc Natl Acad Sci USA. 2005; 102: 9388-9393. PMC1166590
b. Berghuis P., Rajnicek A.M., Morozov Y.M., Ross R.A., Mulder J., Urban G.M., Monory K., Marsicano G., Matteoli M., Canty A., Irving A.J., Katona I., Yanagawa Y., Rakic P., Lutz B., Mackie K., Harkany T. Hardwiring the brain: endocannabinoids shape neuronal connectivity. Science. 2007; 316: 1212-1216. 
c. Morozov YM, Torii M, Rakic P. Origin, early commitment, migratory routes, and destination of cannabinoid type 1 receptor-containing interneurons. Cerebral Cortex 2009; 19; Special issue: i78-89. PMC3584650
d. Morozov YM, Mackie K, Rakic P. Cannabinoid Type 1 Receptor is Undetectable in Rodent and Primate Cerebral Neural Stem Cells but Participates in Radial Neuronal Migration. Int J Mol Sci. 2020 Nov 17;21(22). doi: 10.3390/ijms21228657. PubMed PMID: 33212822; PubMed Central PMCID: PMC7696736.
2. Optimization of electron microscopy immunohistochemical procedure for 3D reconstruction. A substantial restriction of electron microscopy for analysis of biological subjects is the relatively narrow field of view it provides. This limitation can be partially resolved through the analysis of serial sections and 3D reconstruction. I modified these techniques, developing a procedure of correlative light/electron microscopy analysis that includes immunohistochemical identification of neurons using light microscopy and subsequent electron microscopy analysis of arbitrarily selected cells. Using this procedure, I obtained and published the first evidence that synaptically interconnected and functionally active neurons can migrate and significantly change their position. The ability of interconnected neurons to move across dense cellular terrain may be a widespread phenomenon for recruitment of neurons from a healthy area to a lesion area and represents a novel mode of cell movement and form of neuroplasticity. 
I modified the electron microscopy procedure making it usable for 3D reconstruction from long serial ultrathin sections (up to ~250 sections). Appling my original technique I revealed an age-related increase in mitochondria with thin segments that intermingled with enlarged ones – the evidence of abnormal mitochondrial dynamics, whereby fission is initiated but the process is incomplete due to malfunction of subsequent steps. Such mitochondrial phenotypes revealed novel cellular mechanisms of neurodegeneration during Alzheimer’s disease. I also showed early disturbance of the Golgi apparatus in the embryonic brain due to anoxic conditions that preceded other morpho-functional cellular disorders identifying Golgi apparatus as the most vulnerable organelle. My procedure of 3D reconstruction may be applied in prospective projects as a budget alternative to expensive focused-ion-beam scanning electron microscopy (FIB-SEM). 
a. Morozov Y, Khalilov I, Ben-Ari Y, Represa A. Correlative fluorescence and electron microscopy of biocytin-filled neurons with a preservation of the postsynaptic ultrastructure. J Neurosci Methods. 2002 May 30;117(1):81-5. doi: 10.1016/s0165-0270(02)00076-6. PubMed PMID: 12084567. 
b. Morozov Y.M., Ayoub A.E., Rakic P. Translocation of synaptically connected interneurons across the dentate gyrus of the early postnatal rat hippocampus J. Neurosci. 2006; 26: 5017-5027.
c. Morozov YM, Datta D, Paspalas CD, Arnsten AF. Ultrastructural evidence for impaired mitochondrial fission in the aged rhesus monkey dorsolateral prefrontal cortex. Neurobiol Aging. 2017 Mar; 51: 9-18. PMC5292282
d. Morozov YM, Rakic P. Disorder of Golgi Apparatus Precedes Anoxia-Induced Pathology of Mitochondria. Int J Mol Sci. 2023 Feb 23;24(5):4432. doi: 10.3390/ijms24054432.
3. Detection of morphological artifacts and image misinterpretations. Numerous modern procedures applied in cell biology are complicated and might be attributable to artifacts and misinterpretations. Recently, I demonstrated unexpected double specificity of a commercial serum created for identification of CB1 receptor. This serum in parallel to CB1 receptor also recognizes a conformational epitope of mitochondrial protein SLP2, creating the illusion that CB1 receptor may be located in the mitochondria. Later, my findings were confirmed by other research group using biochemical methods (Singh N., Hroudová J., Fišar Z. 2015, J. Mol. Neurosci.). Remarkably, this anti-CB1 receptor serum provides a unique tool for identification of disordered mitochondria and malfunctioning cells because SLP2 is blocked with other proteins in the functional mitochondria, while the epitope becomes available for immunolabeling only when mitochondrial protein complexes are dissociated in the disordered mitochondria. This finding and method are applicable for investigation of cellular function and dysfunction during brain and other organ development and diseases. 
a. Morozov YM, Dominguez MH, Varela L, Shanabrough M, Koch M, Horvath TL, Rakic P. Antibodies to cannabinoid type 1 receptor co-react with stomatin-like protein 2 in mouse brain mitochondria. Eur J Neurosci. 2013; 38: 2341-2348. PMC3902808
b. Morozov YM, Horvath TL, Rakic P. A tale of two methods: Identifying neuronal CB1 receptors. Molecular Metabolism 2014; 3(4): 338.
c. Morozov YM, Sun Y-Y, Kuan C-Y, Rakic P. Alteration of SLP2-like Immunolabeling in Mitochondria Signifies Early Cellular Damage in Developing and Adult Mouse Brain. Eur J Neurosci. 2016; 43: 245-257. PMC4784115
d. Morozov YM, Koch M, Rakic P, Horvath TL. Cannabinoid type 1 receptor-containing axons innervate NPY/AgRP neurons in the mouse arcuate nucleus. Molecular Metabolism. 2017 Jan 27; 6(4):374-381. PMC5369208
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