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RESEARCH CONTRIBUTION STATEMENT

Research Objectives

Dr. Jingji Jin research objectives are to elucidate the molecular and cellular mechanisms underlying human diseases and to develop new preventive and therapeutic measures against human maladies such as Hypertension, Alzheimer’s disease and Autism. She is currently using chemical engineering, molecular biology, genetics, neuropathology, cell and animal model systems, and behavioral neuroscience to accomplish her research objectives. She contributes her effort and dedication to decipher the disease mechanisms and finally to put that knowledge to alleviating human sufferings from hypertension et al.  

A. Research for Dr. Jin Master Degree
Development of chitosan-polyacrylic acid and chitosan-polymethylacrylic acid palladium complex heterogenius catalysts for safe and economical production of aniline and propionic acid 
Aniline and propionic acid are important materials in dye chemical industry. In chemical industries (large scale production), harsh conditions such as extreme high temperatures and pressures have been required to produce aniline and propionic acid from nitrobenzene and ethylene, respectively. Therefore, the production of such chemicals requires expensive apparatuses and can be dangerous. In order to produce aniline and propionic acid safely under a mild condition, Dr. Jin developed novel catalysts called silica-supported palladium complexes of the biopolymers chitosan-polyacrylic acid and/or chitosan-polymethachrylic acid. She succeeded for the first time to produce aniline and propionic acid from nitrobenzene and acrylic acid, respectively, at room temperature under atmospheric pressure using her catalysts. Indeed, she demonstrated that highly pure aniline and propionic acid were produced without any byproducts by use of her catalysts. Moreover, she demonstrated that their high catalytic activity and selectivity are attributed to the special complex structure of palladium bi-polymer by using electron spectroscopy for chemical analysis (ESCA). Her works clearly established a novel way of producing aniline and propionic acid safely and economically. Her works were published in a chemical journal, Reactive polymers, and highly regarded as exemplified by many citations (cited in 20 articles). For examples, her paper was referenced by Journal of Molecular Catalysis A: Chemistry 2007, with title ‘Structure and behavior of nanoparticulate catalysts based on ultrathin chitosan layers’.  The inportance of her invention was developed in nanopaticulate catalysis technology.
B. Research for the Fuctional Meterial Ph.D. Degree
Development of novel viologens for electronic and photonic applications 

Viologens are derivatives of a chemical compound, called 4, 4'-bipyridyl (V2+). The name comes from the fact that the compounds are easily reduced to the radical mono cation, which is deep blue. Viologens reversibly change color depending on their electric charges. Their reduced form of one electron is blue and their oxidized state of an electron loss is colorless. electrochromic property. The color change of viologens can be induced by photo, called as photochromism, or by electronic energy, called as electrochromism. Therefore, viologens have been intensively investigated for use in electrochromic and photochromic systems. The electrochromic applications include smart windows and mirrors (e.g. darkening a window to control the inlet of sun light), active optical filters (e.g. sunglasses), screen displays and computer data storage. Viologens’s photochromic property can be applied to various photonic devices, such as erasable optical memory media CD-R (compact disk-recordable) and data storage.   Therefore, intensive research is currently underway to develop novel types of viologens as well as to better understand the color–change mechanism. Dr. Jin is the first to synthesize novel viologens called N, N’- diphenylbipyridinium that has alkylbenzene sulfonate with long alkyl chains consisting 6 to 15 of -CH2- residuals. In order to monitor the photo-induced color change, she placed the viologens in a glass sandwiched thin film called poly-N-vinyl-2-pyrrolidone (PVP). She investigated the properties of the viologen films and found that the films changed their color from pale yellow to blue-green upon UV irradiation. The color induced by UV light was maintained in room temperature for a long time and was bleached at higher temperature. Her study is the first demonstration of color development by light and of bleaching color by heat using the transparent thin films. Her invention is valuable for developing new optical devices and equipments with an erasable optical memory (adapted for writing and erasing data). Actually, the advantages of her researches are applied CD-R et al computer devices.  These innovative works by Dr. Jin was published in Journal of photochemistry and photobiology A: Chemistry (1997). 

Dr. Jin is the first to synthesize a new viologen with a specific adduct of a ferric 2, 2’-bipyridine complex (FeIIIbipy3), which is designated as FeIII(bipy-CH2-V2+)3. She investigated the photo-induced coloration properties of the new viologen in thin polyvinyl alcohol (PVA) and PVP films. She found that upon the UV irradiation, FeIII(bipy-CH2-V2+)3 changed their color from none through blue to red in the PVA film. Moreover, she demonstrated that the color-change was associated with the intramolecular electron transfer from the photo-reduced viologen radical cation species (blue) to the red color ferrous bipyridine complex [FeII(bipy-CH2-V2+)3] in the PVA film.  Ferrous refers to iron with oxidation number of +2, denoted by FeII or Fe2+. This photoinduced color change, however, was influenced by the surrounded material. In the PVP film, FeIII(bipy-CH2-V2+)3 changed their color from none to blue but not to red. Dr. Jin’s invention is valuable for developing a novel type of photo-induced functional devices and equipments. These works were published in macromolecular Rapid Communication (1999). 

Dr Jin designed and synthesized a new viologen with a specific adduct of ferric tris (bipyridil), in which ferric tris was bound to the viologen with three different lengths of methylene residual (-CH2-)n: methylene (n = 1), ethylene (n = 2) and butylene (n = 4) between bipyridil and the viologen. She demonstrated an extraordinary photoredox feature of FeIII bipy2 (bipy-(CH2)n-V2+) (n=1, 2, and 4), that is, upon photoirradiation, the colorless viologen film turned red by photoreduction of viologen to viologen radical cation followed by intramolecular electron transfer to ferric tris (bipyridil). In this reaction, ferric (FeIII) tris (bipyridil) was reduced to ferrous (FeII) tris (bipyridil). The color intensity is methyl >ethyl >butyl, indicating that the electron transfer from the photogenerated violgen redical cation to FeIII bipy3 is achieved effectively for the complex with a short alkyl spacer. This novel photoredox functional material invented by Dr. Jin is extremely useful for developing photo-induced color changeable devices. Her works were published in Journal of photochemistry and photobiology A: Chemistry (1999), which has been cited in other investigators’ articles.

She is truly an expert in the modern chemical analysis technologies which were used throughout her innovation of viogen ferric bipyridine complexes: mass spectroscopy (MS), nuclear magnetic resonance spectroscopy (H- NMR), and infrared spectroscopy (IR). The UV-Vis spectroscopy was used to determine and monitor color change induced by the UV exposure ferric viologen complexes. 
C. Research for the Medical Sciences Ph.D. Degree

Hypertension is the term used to describe high blood pressure and defined as a condition in which systolic pressure is consistently over 140 mmHg, or/and diastolic pressure is consistently over 90 mmHg. Hypertension is the most common cardiovascular disease. It affects 25-30% of the entire adult population up to 60-70% individuals beyond the seventh decade. Currently, 66 million Americans are affected. Sustained hypertension damages blood vessels in kidney, heart, and brain and leads to an increased incidence of renal failure, coronary disease, cardiac failure, and stroke highly increasing morbidity and mortality. Hypertension is considered to be a complex disorder caused by genetic and environment factors. The association study is a powerful tool to identify susceptibility loci (location of genes) for hypertension and to observe gene-gene or gene-environment interactions in development of hypertension. Identification of such genes and loci is extremely important to a better understanding of the disease mechanisms and developing new and effective therapeutic strategies. Dr. Jin‘s Ph.D. thesis research focused on studying the relationship between gene variants (polymorphisms) in candidate genes and the etiology of hypertension. Dr. Jin found significant interactions between certain polymorphisms in the candidate genes and environmental factors including age, gender, obesity, cigarette smoking, and alcohol consumption in the etiology of hypertension. In those association studies, there were two large populations, the population 1 (›2000 subjects) in Ehime prefecture in Japan and the population 2 (›800 subjects) in Hyogo prefecture. The subjects in both populations participated in medical checkups and the values of variables in the personal health records were used in analyses. Dr. Jin’s achievments as below were truly explored multiple-factors: genetic and environmental factors were interacted each others to contribute to etiology of Hypertesion.  
Contribution-1: Hypertension in patients with a specific GNAS1 gene variant is affected by environmental factors such as smoking and alcohol consumption. When chemicals bind to their receptors on the cell surface, their signals are transmitted by second messengers. Guanine nucleotide-binding proteins (G-proteins) are a family of proteins that belong to second messengers and play essential roles in transmitting important signals. For example, adrenaline binds to a receptor called β-adrenoceptor (β-AR) on the cells and its signal is mediated by a G-protein (β-AR G protein). β-AR G protein plays an important role in maintaining proper function of the cardiovascular system (heart and blood vessels). The gene encoding the α-subunit of G proteins (GNAS1) is a candidate genetic determinant for blood pressure, particularly, hypertension. The purpose of this research project was to identify a specific gene variant and environmental factor, which played causal roles in developing hypertension. Dr. Jin assessed the association between the GNAS1 T393C polymorphism (one type of gene variants found in the GNAS1 gene in some people) and hypertension in the population 1. The chi-test (one of statistical analyses) clearly showed that the GNAS1 T393C polymorphism could cause hypertension in some patients. Hypertension is considered to be a complex disorder resulting from interactions between genetic and environmental factors. To identify environmental factors which interact with the GNAS1 polymorphism in development of hypertension, Dr. Jin selected cigarette smoking and alcohol consumption status because she thought both factors might affect the function of β-AR G protein and modulate blood pressure. A significant interaction was found between the T393G polymorphism and cigarette smoking in causing hypertension. Dr. Jin found that the age was a risk factor that causes hypertension in people with the T393C polymorphism, also. (Abe M, Jin JJ, Hypertension, 2002) (Cited in 34 articles). Additionally, Dr. Jin found that alcohol consumption caused hypertension in people with the T393C polymorphism (Chen Y, Jin JJ et al, Hypertens Res, 2003) (cited in 18 articles). Alcohol consumption elevates one of liver enzymes, γ-glutamyl transpeptidase (GGT), in blood, which is used as a biomarker of alcohol consumption. She found that people with the T393C polymorphism had an elevated level of the enzyme in the population 2. The results suggest that the metabolic alterations caused by alcohol consumption can induce hypertension (Yamamoto M, Jin JJ et al, Hypertens Res, 2004). In summary, the GNAS1 T393C polymorphism is associated with a higher risk for developing hypertension, which is influenced by smocking and alcohol consumption. Because people with the polymorphism are poorly responsive to certain anti-hypertensive drugs, these findings have practical implications in strategy for disease prevention. These findings are highly regarded as exemplified by a number of citations (cited in 42 other papers).
Contribution-2: Hypertension in people with a specific gene variant of the endothelin 1 gene is affected by obesity and another gene valiant. Endothelin-1 (ET-1) is produced by endothelial and smooth muscle cells which are functional constituents of blood vessels. ET-1 strongly constricts blood vessels and is thought to be involved in controlling blood pressure. Dr. Jin investigated if hypertension in people with a specific gene variant, K198N (G/T) polymorphism, of the ET-1 gene was associated with obesity. The purpose of this research project was to determine a role of a specific gene variant in developing hypertension and obesity. Dr. Jin found that hypertension in people with the polymorphism was accompanied by obesity. Additionally, Dr. Jin found that people with the polymorphism were prone to weight gain. Her result suggest that people with the polymorphism represent elective targets for therapy to lower their body weight for prevention of heart disease and stroke. These findings were published in one of high impact journals (Jin JJ, Miki T et al, Hypertension, 2003, impact factor 7.3) (cited in 61 articles). Serotonin is produced from amino acid, tryptophan, in human body and works on neurons through its receptors, mediating mood, gut movements, and other important functions. A previous study suggested that a specific variant, T102C polymorphism, of the serotonin receptor subtype (5-HT2A) gene was associated with hypertension. Dr. Jin did not find such an association in her population but found that people with both 5-HT2A T102C and ET-1 K198N (G/T) polymorphism had a higher risk of developing hypertension (Yamamoto M, Jin JJ et al, Hypertens Res, 2006). These findings have been highly cited by other investigators (5 citations). 

Contribution-3: Women with a specific variant of the angiotensin II type 2 receptor gene have a increased risk of developing hypertension. Angiotensin II is a short protein produced in a human body and acts as a hormone. Angiotensin II increases blood pressure through its receptors on cells which constitute blood vessels. One of angiotensin II receptor is the angiotensin II type 2 receptor (AT2-R). The aims of this research project were to identify new and known variants (polymorphisms) of the AT2-R gene in the population (population 1 and 2) and to determine if a specific polymorphism of the AT2-R gene is linked to hypertension. DR. Jin screened the entire AT2-R gene for polymorphisms and discovered two novel polymorphisms, designated as A1818T and G4303A. Dr. Jin also identified two known polymorphisms, designated as A1675G and C4599A. She investigated the possible association between the C4599A polymorphism and hypertension in men and women separately in the two populations. Dr. Jin found that women with the C4599A polymorphism had a higher risk of developing hypertension but men did not. Moreover, this female-specific high risk was pronounced in premenopausal women. Her results suggest that blood pressure modulated by angiotensin II is influenced by sex hormone and that further studies are required to develop new therapy for women-specific hypertension (Jin JJ, Miki T et al, Hypertens Res, 2003). This paper has been highly cited by 13 articles also.
Contribution-4: A polymorphism of the dopamine-β-hydroxylase gene promoter affects blood pressure (hypertension) and blood glucose (diabetes). Norepinephrine (noradrenaline) is produced from dopamine by an enzyme, called dopamine-β-hydroxylase (DBH). Norepinephrine functions as a stress hormone (fight response), increases heart rate, releases glucose from energy stores, and modulates blood pressure. Dr. Jin investigated if specific variants, polymorphisms, of the DBH gene promoter affected blood pressure and glucose levels in blood. A gene promoter controls an expression level of the gene. Therefore, the purpose of this research was to determine whether changes (variants) in the DBH gene promoter could modulate blood pressure and blood glucose levels by altering the expression level of the DBH gene. Dr. Jin found that people with a certain variant, DBH -1021T polymorphism, had an increased risk of developing hypertension and elevated blood glucose. Furthermore, she found that the DNA sequences including the polymorphism in the DBH gene promoter closely resembled those in the L-type pyruvate kinase gene of which the expression level was controlled by glucose. These results suggest that blood glucose modulates blood pressure by controlling the expression level of the DBH gene and that people with the -1021T polymorphism are more vulnerable to glucose-mediated hypertension (Abe M, Jin JJ et al, Hypertens Res, 2005). Many other investigators referred to these findings.
Contribution-5: A polymorphism of the G protein β3 subunit gene increases a risk of obesity, hypertension, hypertriglyceridemia, and diabetes. G-proteins are explained in Contribution 1. The β3 subunit of G proteins (GNB3) constitutes a part of G-proteins and had been suggested to be involved in hypertension and obesity. Dr. Jin investigated if a one of variant, C825T polymorphism, of the GNB3 gene increased risks of developing obesity, hypertension, hypertriglyceridemia, and diabetes in population 2. These four diseases constitute metabolic syndrome and increase the risk of developing cardiovascular diseases (heart disease and stroke). The prevalence of metabolic syndrome is estimated to be up to 20% of the population in the USA. The aim of this research was to determine the contribution of the GNB3 C825T polymorphism to developing obesity, hypertension, hypertriglyceridemia, and diabetes, particularly metabolic syndrome. Triglyceride is the most abundant fat molecules in human and high blood levels of triglyceride is referred to as hypertriglyceridemia which is a risk factor for atherosclerosis, causing cardiovascular diseases (heart disease and stroke). Dr. Jin found that people with the polymorphism had a slightly increased risk of developing obesity, hypertension, hypertriglyceridemia, and diabetes. Although the increased risk of developing each of the four diseases is small in people with the polymorphism, considering the combined impact of the effects of the polymorphism on the risk of developing metabolic syndrome, the GNB3 gene is important for human health (Yamamoto M, Jin JJ et al, Biochem Biophys Res Commun, 2004). Again, the findings have been highly cited by peer investigators 18 times. 
Contribution 6: Setting highest performance standards for the ABI TagMan SNPs genotyping system. The ABI TagMan SNPs genotyping system was used to type individual’s genes and to identify gene polymorphisms. Dr. Jin increased the speed of gene typing from 192 to 2,100 per day by setting highest performance standards for the system. Her setting extremely facilitated our research resulting in a number of publications including papers listed above. Other papers that were profited by her setting are listed below.  
1. Babaya et al. J Clin Endocrinol Metab, 88, 6, 2548 - 2551, 2003.
2. Wu et al. Hypertens Res, 26, 7, 533 - 540, 2003.

3. Fukuda et al. Brain and Dev, 27, 3, 211 - 217, 2005.

D. Research for the Postdoctoral Work 

Contribution 1: Role of toll-like receptor signaling in the etiology of Alzheimer’s disease. Alzheimer’s disease (AD) is a brain disorder characterized by progressive loss of memory and cognitive functions. AD is the most common form of dementia and about 5 million American suffer from AD, currently. The estimated costs for taking care of and treating AD patients are $147 billion annually. No satisfactory treatment is available for AD. Patients with AD develop deposits of abnormal protein aggregates called amyloid in the brain. A main constituent of amyloid is amyloid β-protein (Aβ). Aβ accumulation is thought to be harmful to the brain causing AD. Therefore, inhibiting Aβ accumulation and clearing accumulated Aβ are thought to be preventive and therapeutic strategies for AD, respectively. Aβ deposits in the brains of AD patients are closely associated with activated microglia. Microglia are immune cells in the brain and activated by Aβ deposits. There has been an on-going debate regarding the role of activated microglia in the etiology of AD: Activated microglia are either beneficial by cleaning Aβ deposits or harmful by secreting proinflammatory cytokines (mediators of inflammation and cell destruction) and toxic substances to brain cells. Microglia express receptors which sense pathogens such as bacteria and viruses and activated microglia through the receptors protect host and host cells (neurons) from bacteria and viruses by destroying and clearing them. Damaged host cells and cell debris by bacterial and viral attacks are also cleared by activated microglia through the receptors. Toll-like receptors (TLRs) are a family of such receptors on microglia. Dr. Jin investigated if activation of microglia through TLR induced clearance of accumulated Aβ in the brain and if Aβ accumulation in the brain was modulated by cytokines and chemokines released from activated microglia through TLR. Cytokines and chemokines are modulators of inflammation and produced in immune cells including microglia in the brain. Some cytokines (pro-inflammatory) and chemokines exacerbate inflammation resulting in increased tissue damages and other cytokines (anti-inflammatory) protect tissues from such damages. Therefore, the purpose of her research was to elucidate the role of TLR4 (one family member of TLRs) in the development of AD. Dr. Jin determined Aβ load in the brains of mouse models of AD, which differed in TLR4 function: one AD mouse model had normal TLR4 and another AD mouse model did not have functional TLR4 due to a mutation in the TLR4 gene. Dr. Jin found that the AD mouse model with the mutation had an increase in Aβ deposits compared with the AD mouse model with normal TLR4. Using microglia isolated from the mutant and normal TLR4 mice, she demonstrated that activation of microglia through TLR4 enhanced uptake and clearance of Aβ deposits by microglia. These findings were published in a high impact journal (Tahara K, Jin JJ et al, Brain, 2006, impact factor 9.8) and suggest that TLR4 can be used as a therapeutic target for AD and activation of microglia through TLR4 may be effective in reducing accumulated Aβ. This paper was highly cited in more than 73 scientific articles and Dr Jin’s laboratory received a think-you letter from the publisher for increasing the impact factor of the journal. In order to investigate the mechanisms by which TLR4 decreased Aβ in the brain, she determined levels of many cytokines and chemokines in the brains of the AD mouse models and found that activation of microglia through TLR4 increased levels of certain cytokines such as tumor necrosis factor (TNF)-α, interleukin (IL)-1β, IL-10 and IL-17 in the brains of the AD mouse models. This was the first demonstration of TLR4-dependent upregulation of cytokines in an AD mouse model. Dr. Jin’s results suggest that activation of microglia through TLR4 is involved in AD progression and that upregulation of such cytokines in the brain can be a new therapeutic target for AD (Jin JJ et al, Journal of Neuroinflammation, 2008). This paper was highly accessed by many investigators and the publisher notified us that the total access to this paper was 1549 within 15 weeks after the publication. In order to investigate cognitive (learning and memory) functions of the AD mouse models, she performed a battery of behavioral tests on the AD mouse models and found that the performance of the AD mouse model with the TLR4 mutation was worse than that of normal TLR4 mice. Thus, activation of microglia through TLR4 appeared to be protective against Aβ-mediated learning and memory deficits and activation of microglia through TLR4 can be therapeutic for AD (Jin JJ et al, manuscript submitted for publication). 

Contribution 2: Development of novel vaccine modalities for treatment of Alzheimer’s disease. Accumulation of aggregated Aβ in the brain is thought to be the initiating event leading to neuron loss and dementia in AD. Immunization (vaccination) of AD mouse models with synthetic amyloid β-protein (Aβ) prevented or reduced Aβ load in the brain and ameliorated their memory and learning deficits. The clinical trials of Aβ immunization (Aβ peptide vaccine) elicited immune responses in only 20% of AD patients and caused brain inflammation called T-lymphocyte meningoencephalitis in 6% of AD patients. Unfortunately, due to this brain inflammation, the clinical trials of Aβ peptide vaccine were halted. Some patients developed cerebral hemorrhages after Aβ peptide vaccination, also. Therefore, safer Aβ vaccines should be developed for treatment of AD. In attempting to develop safer, more effective vaccines, Dr. Jin tested whether a new therapeutic modality called DNA prime-adenovirus boost regimen could elicit a more robust anti-inflammatory immune response than the Aβ peptide vaccine without causing brain inflammation. In the DNA prime-adenovirus boost regimen, mice (used as a model) were immunized with DNA as a vaccine. The DNA encoded a part of Aβ. After the DNA vaccination, the mice received a booster immunization with an adenovirus vector encoding the same part of Aβ. DNA and adenovirus vectors are newer types of vaccines and thought to induce different types of immune responses from those induced by protein vaccines such as Aβ peptide vaccine. She thought this modality can be safer and more efficacious. Dr. Jin found that all mice (100%) subjected to the DNA prime-adenovirus boost regimen showed anti-inflammatory immune responses (safer immune responses) and developed anti-Aβ antibody. The control vaccine induced immune responses in 50% of mice. The mean anti-A( antibody titer induced by the DNA prime-adenovirus boost regimen was approximately 7-fold greater than that by the control vaccine. These results suggest that the DNA prime-adenovirus boost regimen may make vaccination safer and more effective in AD patients (Kim HD, Jin JJ et al, Immunology Letter, 2007). This paper has been cited in at least 21 papers so far. In order to make the adenovirus vectored vaccine safer, Dr. Jin have tested the effects of statins on adenovirus vectored vaccination. Statins are types of drugs, which are widely used in clinical practice to lower cholesterol levels by inhibiting cholesterol synthesis in human and animal cells. In addition to the statins’ cholesterol lowering effect, statins may shift immune responses induced by vaccines to anti-inflammatory types reducing the possibility of brain inflammation and stabilize the blood vessel integrity preventing cerebral hemorrhages. Dr. Jin found that statins enhanced anti-inflammatory responses induced by the adenovirus vaccination and increased the number of mice that developed anti-Aβ antibody. The mechanistic analysis revealed that statins inhibited expression of pro-inflammatory cytokines after vaccination. Pro-inflammatory cytokines may induce brain inflammation. Further more, statins counteracted some behavioral alterations caused by vaccination. These results suggest that statins may facilitate AD vaccination by enhancing its efficacy and reducing its risks (side effects such as brain inflammation and cerebral hemorrhages) (Kou J, Jin JJ et al, Brian Research, 2010). 
Contribution 3: Identification of a new therapeutic target, CD45, for Alzheimer’s disease. Reactive microglia have been thought to play a central role in aging-related neurodegenerative processes, including the Alzheimer's disease (AD). Converging lines of evidence indicate that CD45, a membrane-bound protein tyrosine phosphatase (PTP), is a key regulator for microglial activaion in AD. For example, when microglia were exposed to Aβ peptides, they produced proinflammatory cytokines including tumor necrosis factor-α and interleukin-1β, which are toxic to neurons. Such production of neurotoxic cytokines by activated microglia were prevented by anti-CD45 antibody treatment. In order to validate such findings in vivo, Dr Jin discovered an AD mouse model deficient in CD45 (PSAPP/CD45-/-), and recapitulated AD neuropathology. Specifically, Dr Jin found increased levels of Aβ deposits in the brain, decreased levels of Aβ in the blood, increased levels of microglial neurotoxic cytokines including tumor necrosis factor-α and interleukin-1β, and neuronal loss in CD45-deficient AD model mice compared to CD45 sufficient AD model mice. Their studies demonstrated that CD45 deficiency inhibits Aβ clearance by microglia but enhances neurotoxic cytokine production in microglia. Their data show that deficiency in CD45 activity leads to brain accumulation of neurotoxic Aβ and validate that CD45-mediated Aβ clearance by microglia is a novel AD therapeutic target. Her novel discovery is in press in Journal of Neurosciences, an official journal for Society for the Neurosciences.
E. Dr. Jin’s Current Research 
Research project 1: CD45 signaling and blueberry administration for treatment of Alzheimer Disease. This is a part of the project entitled ‘Multiple glial activation states in aging’, which is funded by National Institute of Health (Project Number:  5P01AG004418-27). CD45 expression increases with inflammatory activity. Therefore, it is hypothesized that CD45 activation prevents runaway inflammatory reactions leading to exacerbation of AD. The further hypothesis is that blueberry (BB) ameliorates the progression of AD by activation of CD45 signaling. These hypotheses will be tested by completing the following specific aims: (1) Determine the role of CD45 PTP signaling on microglial activation, (2) Determine the role of CD45 in preventing neurodegeneration, (3) Determine the effects of CD45 deficiency on neuropathology and behavioral functions in an AD mouse model, and (4) Determine the therapeutic and preventive effects of BB oral administration in an AD mouse model with/without CD45 deficiency. Dr. Jin has already demonstrated that CD45 deficiency in an AD mouse model increased activated microglia and increased neurodegeneration (neuron loss and amyloid deposition). She is fully characterizing the role of CD45 in modulating microglial activation in vitro and in vivo by examining its signaling pathways, effects on microglial phagocytic capability, cytokine profiles and degeneration of neurons. She is evaluating whether administration of blueberry in CD45-sufficient and CD45-deficient AD mouse models results in reduced microglia-inflammation, increased survival of neuronal cells and improved cognitive and motor performances, The preliminary data show that blueberry administration reduces inflammatory responses and Aβ deposits in the CD45-sufficient AD transgenic mouse model. She demonstrated that a particular signaling pathway plays an important role in clearing Aβ deposits and saving neurons by activating microglial cells. She is preparing a research paper for publication to report these findings in a scientific journal. The elucidation of the molecular mechanism involved in BB-mediated therapeutic and preventive effects will further yields new targets for therapeutic and preventive interventions. Her research certainly contributes to development of new therapeutic means for AD from which millions of Americans suffer. 
Research project 2: IL-6-mediated JAK2/STAT3 signaling and brain development.
Autism is a pervasive neurodevelopmental disorder. In particular, autism is defined as an autism spectrum disorder (ASD) which is a spectrum of behavioral anomalies characterized by impaired social interaction and communication, often accompanied by repetitive and stereotypic behavior. People with ASDs handle information in their brain differently than other people. The condition manifests within the first 3 years of life and persists into adulthood. It is called ‘spectrum’, because ASDs affect each person in different ways, and can range from very mild to severe. People with ASDs share some similar symptoms, such as problems with social interaction. But there are differences in age of disease onset, severity, and nature of the symptoms. There are many different factors that cause a child to have an ASD, including genetic, biologic, and environmental factors. Genes are one of the risk factors to develop an ASD. Children who have a sibling or parent with an ASD are at a higher risk of having an ASD.  ASDs tend to occur more often in people who have certain other medical conditions.  About 10% of children with an ASD have an identifiable genetic disorder and chromosomal disorders. Some prescription drugs taken during pregnancy have been linked with a higher risk of ASDs. ASDs are an urgent public health concern. According to the autism prevalence report by Centers for Disease Control and Prevention in 2007, which looked at a sample of 8 year olds during 2000 and 2002, the prevalence of autism had risen to 1 in every 150 American children. The issuance of this report caused a media uproar but the news was not a surprise to the Autism Society or to the 1.5 million Americans living with ASDs. Nonetheless, the spotlight shown on autism as a result of the prevalence increase opens opportunities for the nation to consider how to serve these families facing a lifetime of supports for their children. Currently, the Autism Society estimates that the lifetime cost of caring for a child with autism ranges from $3.5 million to $5 million and that the United States is facing almost $90 billion annually in costs for autism (this figure includes research, insurance costs and non-covered expenses, Medicaid waivers for autism, educational spending, housing, transportation, employment, in addition to related therapeutic services and caregiver costs). To date, the Studies to Explore Early Development (SEED) funded by National Institute of Health are the largest research project in US. SEED is looking for many possible risk factors for ASDs, including genetic, environmental, pregnancy, and behavioral factors. Therefore, to identify risk factors for ASDs is crucially important for developing new treatment and prevention and will help millions of ASD patients and their families in US. 

Dr. Jin’s current approaches to elucidate the pathophysiological mechanisms of ASDs. This research is supported by National Institute of Health (Project number: 1R21MH087849-01A1). The concerns about vaccines and infections have led researchers to consider risk factors before and after birth. There are numerous hypotheses regarding the etiology of ASDs, including immune dysfunction. While immune system abnormalities have been reported in children with ASDs, the role of the immune system in development of autism requires further investigation. These anomalies include both enhanced autoimmunity and reduced immune function. Dr. Jin is currently exploring the etiological mechanism of ASDs and developing novel therapeutic and preventive means. She hypothesize that maternal immune activation (MIA) induced by viral and/or bacterial infection can cause developmental abnormalities in the brain, resulting in the autistic offspring. Dr. Jin further hypothesize that a pro-inflammatory cytokine, interleukin-6 (IL-6), plays a causal role in MIA-mediated ASDs by activation of a specific signaling pathway called JAK2/STAT3 pathway. Indeed, MIA in pregnant rodents produces offspring with abnormalities in behavior, histology and gene expression, which are similarly found in patients with autism. Offspring from mothers subjected to MIA in rodents are a useful model to study autism. The precise mechanism by which MIA causes long-term behavioral deficits in offspring is unknown. Infection can induce MIA, perhaps, by upregulation of IL-6. IL-6 is one of major pro-inflammatory cytokines. Injection of IL-6 into pregnant mice provokes MIA and induces autism-like abnormalities in young and adult offspring. Dr. Jin is using this model system to study the pathophysiological mechanism of autism. Her study has several goals.  The first one is to explore the precise signaling mechanism triggered by IL-6 injection using glial cells (immune cells in the brain, which produce IL-6), neuronal stem cells and primary neuronal cells. She will determine if activation of a specific signal pathway (JAK2/STAT3 pathway) is involved in IL-6-mediated autism-like abnormalities during and after fetal brain development. Thus, in this aim, Dr. Jin will elucidate the cellular and molecular mechanism leading to autistic abnormalities in the brain and behavior. The second aim is to completely delineate histological (morphological) and biochemical abnormalities in offspring from mothers subjected to IL-6-induced MIA in rodents. In order to achieve the aim, Dr. Jin is performing immunohistochemical and biochemical analyses on the brains from fetuses and offspring. Such analyses will precisely identify morphological and biochemical changes in the brain in autism model and provide the logical basis for developing new therapeutic means and prevention. The third aim is to develop novel preventive and therapeutic means for ASDs. Dr. Jin hypothesize that diosmen, a citrus derived flavonoid analogue, prevents MIA-induced developmental and behavioral abnormalities by inhibiting activation of JAK2/STAT3 signaling. Her experimental design is to determine if oral administration of diosmen to IL-6-injected mothers results in an improvement or abolishment of abnormal brain development and behavioral deficits in the offspring via inhibition of the JAK2/STAT3 signaling using IL-6/MIA-induced rodent models. In this aim, if successful, Dr. Jin will establish the basis for new therapeutic and preventive modalities for ASDs.

Conclusion

Dr Jin’s extraordinary research ability made her possible to successfully carry out a number of research projects supported by National Institute of Health and Alzheimer’s association.. Indeed, she has played a crucial role in advancing the research projects and has been the most productive researcher in both her previous research lab at University of Illinois College of Medicine at Peoria and her current research lab at University of South Florida College of Medicine. Dr Jin has published 20 peer-reviewed papers during her Ph.D. study and postdoctoral research. Most of them were published in first rate scientific journals in the fields.

Currently, she is a postdoctoral fellow in the Department of Psychiatry and Neurosciences, Robert A Silver Center, University of South Florida College of Medicine, which is one of the nationally and internationally most respected centers devoted exclusively to neurological patient care, research, education and prevention. The research programs in the Robert A Silver Center are recognized as most productive efforts in the field.

The investigation of etiology of neurological diseases and development of new therapy require scientifically profound knowledge, a high level of professional skill, and careful attention to details. In all of these areas, Dr Jin has demonstrated her extraordinary research ability. She has become an expert in both knowledge and techniques used in the research fields, which include molecular cloning, primary cell culture, protein purification, protein identification, immunohistochemistry, animal genetic engineering and animal behavioral tests. She also has an excellent ability to conduct research efficiently by herself or by collaboration with other researchers when it is necessary. 
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