
Background
Microglia and TREM2 in Alzheimer’s Disease (AD)
•	 Microglia play a key role in modulating the response to AD pathology, including the 

clearance and remodeling of amyloid plaques1-4 

•	 Several lines of evidence identify triggering receptor expressed on myeloid cells-2 (TREM2) 
as a critical regulator of microglial response in AD

	– Microglia with decreased TREM2 function demonstrate altered transcriptional response to 
AD pathology in both human5,6 and preclinical studies6,7

	– Individuals carrying the hypomorphic missense R47H variant in the TREM2 gene are at a 
greatly increased risk for late-onset AD (LOAD)8

Targeting TREM2 With AL002 in AD
•	 AL002 is a novel humanized monoclonal TREM2-activating immunoglobulin G1 (IgG1) 

antibody and is currently being evaluated in INVOKE-2, a phase 2 trial in participants with 
early AD (NCT04592874)

•	 Previously, 5xFAD mice treated with AL002c, a variant of AL002, were shown to have an 
altered composition of amyloid plaques and a reduced number of dystrophic neurons9 

•	 Notably, 5xFAD mice treated with AL002c exhibited reduced neurotoxic filamentous plaque 
despite no change in total methoxy-X04–positive plaque area or insoluble hippocampal 
amyloid-beta (Aβ) 42 or Aβ40, consistent with a beneficial remodeling of amyloid plaque  
by microglia9 

Fluid Biomarkers of AD
•	 INVOKE-2 will assess exploratory biomarker endpoints in plasma and cerebrospinal  

fluid (CSF) to characterize the activity of AL002 in the brain and treatment effects on  
AD pathology 

•	 Aβ peptides
	– Aβ peptides in plasma or CSF are established biomarkers of amyloid burden in the brain10

	– Recent clinical trials with amyloid-lowering therapies11,12 observe that increases in Aβ4211 or 
the Aβ42/40 ratio13 correlate with the extent of amyloid clearance as measured by amyloid 
positron emission tomography (PET)

	– Despite the observed correlation between Aβ42/40 and amyloid clearance, it is unknown 
whether plasma Aβ peptides are an informative marker of amyloid plaque remodeling

•	 Soluble tau
	– Total tau (t-tau) protein is elevated in AD biofluids, correlates with the rate of cognitive 

decline, and is believed to reflect the intensity of neuronal degeneration in AD14,15

	– Biomarkers of neurodegeneration are hypothesized to reflect a cellular process proximal 
to cognitive decline and are an important complement to earlier markers of the amyloid 
cascade, including amyloid pathology

Research Questions
•	 We sought to establish whether biomarkers of amyloid pathology (Aβ42/40 ratio) or 

neurodegeneration (t-tau) were sensitive to AL002c treatment effects in 5xFAD mice. 
Specifically: 
1.	 Is the plasma Aβ42/40 ratio sensitive to AL002c-induced changes in amyloid plaques in 

5xFAD mice, despite no change in total amyloid burden?

2.	 Is t-tau an informative biomarker of AL002c-mediated neuroprotection in the 5xFAD model?

Methods
•	 As described previously,16 CV-KO-5xFAD and R47H-KO-5xFAD mice were generated by 

introducing either common variant (CV) or R47H human TREM2 (hTREM2) into mouse 
Trem2 (mTrem2)–deficient mice and crossing them with the 5xFAD mouse model of AD, in 
which amyloid deposition begins at 2 months17 

•	 Five-month-old CV-KO-5xFAD and R47H-KO-5xFAD mice (N=32, n=6-13 per group) 
received weekly intraperitoneal injections of 30-mg/kg AL002c or a control mouse IgG1 for 
12 weeks and were sacrificed 48 hours after the last injection (Figure 1)

•	 Levels of plasma Aβ42, Aβ40, and t-tau were quantified using the Simoa® Neurology  
3-Plex A Advantage Kit (Quanterix)

•	 Group differences in Aβ42/40 ratios were analyzed using Student’s t-tests 
•	 Mann Whitney U tests were used to analyze plasma t-tau data 
•	 All statistical tests were conducted using GraphPad Prism
•	 Significance level was set to 0.05 

Figure 1. Timeline of AL002c Treatment in CV/R47H 5xFAD Mice
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Results
•	 Wang et al previously showed that, in 5xFAD mice, AL002c treatment reduced the 

proportion of neurotoxic filamentous Aβ plaques and increased the proportion of inert 
plaques (Figure 2A-B), while compact plaque area (Figure 2C) and total brain Aβ42 and 
Aβ40 levels remained constant9 

•	 AL002c-treated mice also exhibited reduced neurite dystrophy (Figure 2D) and reversal 
of a behavioral phenotype observed in 5xFAD mice, consistent with the reduction in 
neurotoxic pathology9

Figure 2. AL002c Shifts Composition of Aβ Plaques and Reduces Neurite Dystrophy
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Data are presented as mean ± SEM. *, p < 0.05; **, p < 0.01 by two-way ANOVA. 

•	 Here, we show that AL002c-treated CV-5xFAD mice had a higher plasma Aβ42/40 ratio 
compared with IgG1-treated CV-5xFAD mice (p < 0.001; Figure 3), while this difference did 
not achieve significance for R47H-5xFAD mice (p = 0.056) 

•	 Pooled AL002c-treated mice had a higher plasma Aβ42/40 ratio compared with  
IgG1-treated mice (pooled CV and R47H-5xFAD p < 0.01) 

•	 AL002c-treated mice exhibited lower plasma t-tau compared with their respective  
control-treated mice (Figure 4; CV-5xFAD p < 0.05; R47H-5xFAD p < 0.01; pooled CV and 
R47H-5xFAD p < 0.001) 

•	 No differences were observed between R47H and CV genotypes in plasma Aβ42/40 ratio 
or t-tau

Figure 3. AL002c Treatment Increases Plasma Aβ42/40 Ratio
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Note: The dilution-adjusted limit of detection (LOD) was 0.98 pg/mL for Aβ40 and 0.225 pg/mL for Aβ42. An Aβ42/40 ratio could not be calculated for 1 mouse for which Aβ40 
data were unavailable. CV-KO-5xFAD, AL002c, n=6; CV-KO-5xFAD, IgG1, n=6; R47H-KO-5xFAD, AL002c, n=12; R47H-KO-5xFAD, IgG1, n=7. Each symbol represents data from 
1 mouse. ***, p < 0.001

Figure 4. AL002c Decreases Plasma Total Tau Levels
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Note: The dilution-adjusted LOD was 0.095 pg/mL. Measurements that were below the LOD were assigned a value of half of the LOD, 0.0475 pg/mL. CV-KO-5xFAD, AL002c, 
n=6; CV-KO-5xFAD, IgG1, n=6; R47H-KO-5xFAD, AL002c, n=13; R47H-KO-5xFAD, IgG1, n=7. Each symbol represents data from 1 mouse. *, p < 0.05; **, p < 0.01.

Conclusions
•	 Treatment with AL002c, a TREM2-agonistic antibody, resulted in an increase in plasma 

Aβ42/40 ratio and a decrease in plasma t-tau in 5xFAD mice 
•	 AL002c-induced changes in plasma Aβ42/40 levels suggest that the Aβ42/40 ratio can 

reflect remodeling of amyloid plaques without a reduction in total methoxy-X04–positive 
plaque or insoluble Aβ42 or Aβ40 burden in 5xFAD mice

•	 AL002c-induced changes in plasma t-tau suggest that AL002c improves biomarkers of 
neurodegeneration in 5xFAD mice, consistent with the decrease in dystrophic neurites 
seen with AL002c treatment9

•	 These results lend further support to the clinical utility of plasma Aβ42/40 as a marker for 
the reduction of neurotoxic amyloid plaques and t-tau as a marker of neurodegeneration in 
clinical trials with AL002

•	 A phase 2 trial (INVOKE-2; NCT04592874) and long-term extension study (NCT05744401) 
are ongoing to evaluate the efficacy and safety of AL002 in slowing disease progression in 
participants with early AD
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