MEASURE OF X-INACTIVATION
ESCAPE IN CIRCULATING
CD11B MYELOID CELLS WITH

AGE

Jihra James
Gene and Human Disease




Key Words

m Neuroinflammation with aging
m Sex differences

m Sex differences in microglia

m X-inactivation

m DNA Methylation




Alterations in Morphology, Markers, and Function Across the Microglial Lifespan
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Neuroinflammation
with aging

m Sterile inflammation

—  Not in response to a “brain
infection”

m Microglia activate with aging
m Mice, rats, monkeys, humans

m Related to the development of
Alzheimer’s Disease

m Happens more in females
than males



SEX DIFFERENCES
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MALE MICROGLIA FEMALE MICROGLIA

Higher Migration Capacity Higher Phagocytic Capacity
More Reactiveness Higher expression of phagocytosis receptors
Enlarged soma Higher expression of cellular repair and

Higher MHCI, MHCII, P2Y12 expression inflammatory control genes

Yanguas-Casas, 2019; Neuroimmunol
Neuroinflammation

Sex
Differences
in Microglia

m What can cause the
differences?

- Estrogen
- Testosterone

-  Sex
Chromosomes
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Background

m Sex- chromosomally driven differences in gene expression
- Age related disease
m Neuroinflammation

m X-inactivation silences one of two X chromosomes in females

m Blood and brains collected from C57BI6 mice
- Male
- Female
- Young (6 mo)
- 0Old (25 mo)

m First analyzed the blood




Hypothesis

X-chromosome DNA methylation will decrease with age
in females in microglia and potentially in circulating
macrophages as well, indicating escape from X-
Inactivation




MACS

Magnetic-Activated Cell Sorting

A Positive Selection
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FLOW CYTOMETRY
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Cd11b%/Cd45% Hippocampus
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BSAS

Bisulfite Amplicon Sequencing
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Conclusion

m BSAS did not reveal any significant difference
- Bysexorage
- Do not escape X-inactivation ?

m Future studies will examine microglia

m Compare/contrast short-lived circulating monocytes and long-lived brain resident
microglia

- Similar functions
- Different areas of the body
- Surface markers (Cd11b, Cd45, Cx3crl)
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