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Specific Aims: Glial cells are support cells of the brain and establish intimate relationships 
with the neurons, the primary functional cellular unit of the brain. These relationships give rise 
to the complex architecture and functionality of the brain. Specifically, astrocytes and microglia, 
two types of glia, engage in tightly regulated interactions, and abnormalities in their crosstalk 
result in both cells acquiring reactive states that arise during CNS infection, trauma, and in 
disease1-7. There is also growing suggestion that the therapeutic targeting of microglia-
astrocyte interactions could be a promising avenue of research in various brain diseases7,8. 
Particularly, the microglial P2RY12 receptor has been recognized as a marker of homeostatic 
microglia and its downregulation has been found in neurodegenerative contexts9,10, where 
microglia acquire distinctive disease-associated expression profiles11. While P2RY12's role in 
microglial identity has been initially explored, its effects on microglia heterogeneity remain 
unknown. Furthermore, our knowledge on how P2RY12 affects microglia-astrocyte interactions 
and influences astrocytic sub-states and functions remains unexplored. 
Our lab recently described P2RY12KO microglia displaying fewer cell body interactions with 
capillaries accompanied by vascular abnormalities suggesting that microglial P2RY12 could 
be involved in regulating vascular features12. This novel microglia-vasculature interaction led 
me to hypothesize that microglial P2RY12 may regulate neurovascular unit cells, such as 
astrocytes, which are critical for homeostatic regulation of the vasculature13,14. Astrocytes 
extend large, flattened processes, called endfeet that together with pericytes cover up to 
~99% of the cerebrovascular surface15,16. Furthermore, astrocytes support blood-brain barrier 
(BBB) integrity17-20, which is essential for CNS health and its breakdown greatly contributes 
to neurodegenerative disorders21. Although there is evidence of P2RY12-positive microglial 
processes establishing direct contact with astrocytes22, the role of microglial P2RY12 on 
astrocytic identity and function is currently unknown. To begin to address this, I performed 
transcriptomic analysis by bulk RNA sequencing of wildtype and P2RY12KO microglia as 
well as immunohistochemistry (IHC) using classical astrocytic markers in brain sections from 
wildtype and P2RY12KO mice. My preliminary data show that P2RY12KO microglia shift 
towards a pro-inflammatory profile and impact astrocytic density, reactive state, and vascular 
interactions. This suggests a role for the microglial P2RY12 in astrocytic identity and function 
which will be further explored in this proposal. Therefore, I propose to determine if the 
microglial P2RY12 regulates microglial and astrocytic sub-states in the adult brain. 
This hypothesis will be tested along the following aim:  
 

• Determine P2RY12 regulation of microglial and astrocyte sub-states using single 
nuclei RNA sequencing and deep learning models for transcriptomic analysis. I 
hypothesize that the loss of P2RY12 skews microglia to a more pro-inflammatory sub-
state and since inflammatory microglia influence astrocyte reactivity23, I will 
characterize both microglial and astrocytic sub-states using single nuclei 
transcriptomic approaches on cells from wildtype and P2RY12KO mice. Additionally, 
the large-scale single nuclei data will be analyzed by implementing deep-learning 
models allowing a more integrative approach for robust interpretations of the 
underlying biological mechanisms and cellular subpopulations resulting from P2RY12 
deficiency. 
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