Identification of lifespan cellular and molecular trajectories of immunological aging and their impact on chronic inflammation and cognitive decline
Aging is marked by the deterioration of the immune system, leading to reduced capacity for tissue repair along with increased disease risk and mortality. YetWhile the impact of such immunological deterioration , while the impact of deteriorated immunity on aging-related neurodegenerative diseases of aging including Alzheimer’s disease (AD) and other types forms of dementia is increasingly and strongly evident, the underlying mechanisms and early biomarkers that can predict cellular trajectories of immune failure remain poorly chartedcharacterized. Given that the number of people 80 years of age or older is projected to increase more than threefold by the year 2050, there is a pressing need to better understand the processes that govern age-related immune impairment and to establish novel biomarkers that can aid early disease detection and therapeutic strategies. In To address this gap in knowledge, in this proposal, we use plan to use cutting cutting-edge technologies to build a high-granularity map of the immunological alterations underpinning age-related immune susceptibilities at thea molecular and cellular levels of immune system alterations underpinning these susceptibilities.	Comment by Editor: This was at the end of your Abstract, but in my opinion it makes much more sense here.
Through a powerful single-cell RNA sequencing approach characterizing Among the various leukocyte subsets that can cause dysregulated immunity and repair, we recently showed—by using the powerful technique of single-cell RNA sequencing—thatdemonstrated substantial alterations to the CD4 T cell the landscape and the functionality of CD4 lymphocytes are substantially altered these cells in over the course of aging. We hypothesize that these changes occur gradually with age following puberty along with thymus thymic involution and are likely to underlie chronic inflammation and infection, declined declining immunity, and the a gradual decline impairment ofin immune-mediated tissue repair. Thus, we In this study, we  propose to harness leverage our understanding of this immunoe senescence toward to gain greater insight into the processes that shape improved understanding of immune (dys-)function in human aging. Our results will have direct , with implications for neuroinflammation and cognitive decline, and thave the potential to aid in oward the identification of new biomarkers for early disease detection.	Comment by Editor: Since you have more space, maybe provide a bit more detail here?	Comment by Editor: I'm not sure this needs to be said	Comment by Editor: You can also just say this sans parentheses
For To achieve this goal, we propose three Specific Aims:	Comment by Editor: I generally think it is best to formulate these accordingly. However, I know these aren’t the exact same wordings you’ve used in your Main Proposal – consider use matching language here.
Aimthis, we will: 1. Map the epigenome of PBMCs peripheral blood mononuclear cells and the CD4 T lymphocyte cell landscape across the lifespan and in elderly individuals with mild cognitive impairment. 	Comment by Editor: Since you have more space, consider adding a one sentence summary of the methodology for each Aim (in brief), highlighting innovation. Alternatively, mention your key innovative methods in the next pagraph if desired.
Aim 2. Characterize the functional properties of aging-related lymphocytes in animal models of aging. 
Aim 3.  Assess the capacity of biomarkers to predict aging-related chronic inflammation, frailty, and cognitive decline. 
This Our proposed study will be carried out by an interdisciplinary team of experts in immunology, epigenetics, computational biology, and neurology with patient characterization and large-scale screening being conducted via collaboration with a community primary care center. We anticipate that the resulting immune biomarkers and methodologies we propose could derived from our study can be employed not only to screen for and subsequently treat individuals at risk for a variety of age-related inflammatory disorders,  as well as cancers, psychiatric, and neurodegenerative diseases, but also to gain insights into fundamental causes of aging and longevity. Since the number of people aged 80 or over is projected to increase more than threefold until 2050, it is urgent to obtain detailed understanding of impaired immunity in aging, to develop biomarkers for early disease detection and new avenues for therapy.
