Sickle Cell Trait Contributes to APOE e4/TREM2 Driven Microvascular Injury,
Neuroinflammation, And Cognitive Decline

P1-6784

ISrivani Gowru Ph.D; 'Oluwabukola T. Gbotosho, Ph.D; 2Chella Krishnan Karthickeyan Ph.D; *Niu, Liang, *Samantha Stevens, BSc, 'Hyacinth Idu Hyacinth, MD, PhD, MPH Un : f
' Neurology & Rehabilitation Medicine, University of Cincinnati nlverSIty O

> Pharmacology, Physiology & Neurobiology, University of Cincinnati Cl N Cl N NATl
> Biostatistics, Health Informatics & Data Sciences, University of Cincinnati

* University of Cincinnati

' 2. Presence of SCT increased the density of B- and T-cell infiltrates in the hippocampus of ' Summary

APOEz4"TREM2 mice with aging. v" The interaction of APOEg4*TREM2 and SCT leads to earlier onset or
more severe progressive impairments in hippocampal- and amygdala-
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Alzheimer’s disease (AD) has been shown to disproportionately affect individuals of African ancestry. 1a 1b. * ok kK * dependent learning and memory with increasing age.

Microvascular injury and dysregulated neuroimmune markers are major contributors to cognitive decline. Genetic *X* :'* ’T‘ . NOBMT

risk factors such as apolipoprotein E €4 (APOE &4) and triggering receptor on myeloid cells 2 (TREM2 (R47H)) 100~ 00 B _‘ : - AA v APOE?A*TREMZ—AS micte shoyveq age—dppendent elevation in

variant, which influence cortical microinfarct burden, and neuroinflammation, further increase susceptibility to AD o] " © AS hippocampal B- and T-cell infiltration in the .hlppoca.mpus compared to

with aging. We recently showed that African Americans with sickle cell trait (AS) and the APOE €4 allele were Ef % - £3 % healthy control (APOEe4*TREM2-AA) mice, which became more

more likely to have cognitive impairment and a faster rate of cognitive decline; however, the mechanism is 2% o - o ° S3 oo : pronounced at 18 months, suggesting that SCT interacts with

unknown. Here, we hypothesized that SCT would interact with late-onset AD genetic risk variants, including ‘gg N A B A b é%g N . - © APOE84*TREM2 by .amplifying neuroinflammation and immune

APOEe4*TREM?2, to accelerate cognitive decline through mechanisms involving increased neuroinflammation gg £ 1 : N ¢ EE . i . ﬁé dysregulation during aging.
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and microinfarcts injury. " H ﬁ a Fl ﬁ A4 F ﬁ : ) ﬁ él ﬁ ﬁ ﬁ : ﬂ 11 v" Microinfarct burden increased with age in APOE€4*TREM2-AS mice

' SMonths 13 Months 18 Months 8Months  12Months  18Months compared to healthy APOEe4*TREM2-AA controls, indicating
Time points Hime point accelerated microvascular injury in the APOEe4*TREM?2 background.

Methods and Experimental Timeline

Figure 2. Presence of SCT amplifies the age-associated increase in hippocampal B- and T-cell density. a. B220" (B-cells) . . o .
density in the hippocampus of APOE€4*TREM?2 mice at 8, 12, and 18 months. b. CD3* T-cells infiltration in the hippocampus of v" APOE&4*TREM2-SCT interaction produced distinct gene-regulation

APOEg4*TREM?2 mice across 8, 12, and 18 months. At 18 months, the density of CD3* T-cells increased significantly, with the patterns in the cortex and hippocampus. In the cortex, synaptic and
highest levels observed in the AS (SCT) group compared to AA and NoBMT. N=3-4 mice/group. * P<0.05. ** P<(0.01. *** neuronal-regulatory pathways were enriched at 8 months, while
Ty e ot P<0.001. **** P<(.00]1. myeloid-cell and oxidative-stress pathways were enriched at 12 months.
ARTAS i) & et In contrast, the hippocampus showed enrichment of inflammatory and
/ \ R APOEE4TREM KI-AN 3. Microinfarct burden is elevated in APOEg4*TREM2-AS mice with increasing age. A potential metabolic pathways.
/,{S/ contributor to the cognitive deficit observed in these mice compared to controls. o .
APOESITREMMIE ) — v" Together, these findings indicate that SCT in an APOEe4*TREM?2

izt | background exacerbates age-related microinfarct injury, increases
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