
MS4A variants genetically associate with Late Onset Alzheimer’s

Disease (LOAD).

MS4A4A and MS4A6A are exclusively expressed by microglia in the

brain.

Microglia have been shown to play a critical role in AD pathogenesis,

with several AD-associated risk genes being microglial.

In addition to the MS4A proteins, TREM2 is a genetically validated AD

target and associations between MS4A4A and TREM2 have been

previously noted.

Tools to investigate the pathophysiological role of MS4A4A and MS4A6A

in AD are lacking, and targeting these proteins with small-molecule

drugs has proven difficult.

Our overarching goal is to develop functional antibodies targeting

MS4A4A and MS4A6A to induce a protective microglial phenotype in

humans.

The aim of this study is to develop mouse-specific antibodies, which can

then be used to obtain in vivo data before progressing the human

therapeutics into the clinic.
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Summary of Methods

Results

Figure 1: Mouse IgG2 control and Ms4a4a antibody clone 430-49-1 flow

cytometry analysis. Purified antibodies from hybridoma clones that showed

binding by FACS were obtained from MDA Core and further screened to be used

for future analysis. Clone 430-49-1 shows binding to Ms4a4a-GFP-positive cells.

Mouse IgG2 430-49-1
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Secondary Screen: As ELISAs only show binding to linear peptide,

hybridoma supernatants were then screened for cell surface binding by

flow cytometry using cell lines overexpressing either Ms4a4a or

MS4a6d. Clones recognizing the native protein were selected for

antibody production.

In Vitro Testing on BMDMs (bone marrow-derived macrophages):

BMDMs were isolated and treated with purified antibodies to measure

soluble TREM2 levels and cell health under supplement-limiting

conditions.

Tg 5xFAD Microglia Analysis: Microglia were isolated from control

and transgenic 5xFAD mice (AD mouse model). Cells were stained

with antibodies to measure levels of Ms4a4a and Ms4a6d in health

and disease.

In Vivo Dosing of C57BL/6J Mice: Wild-type mice were dosed once a

week (4x) with either Ms4a4a or Ms4a6d antibody. Plasma sTREM2

levels were measured by ELISA. Microglia were isolated for RNA

sequencing to measure gene expression changes.

Mouse IgG2 431-6-1

Figure 3: Anti-Ms4a6d-treated BMDMs show increased sTREM2 levels and

improved cellular health. Mouse BMDMs were isolated and treated with purified

antibodies for 72 hours. BMDMs serve as a cell model for testing mouse Ms4a4a

and Ms4a6d antibodies. Soluble TREM2 (sTREM2) levels and ATP content

measured by ELISA and CTG assay, respectively.

Figure 4: 6-month-old non-transgenic (nTg) and transgenic (Tg) 5xFAD microglia

were stained with mouse antibodies. Percent of microglia expressing Ms4a4a or

Ms4a6d after staining with purified mouse antibodies in transgenic and non-

transgenic mice. Ms4a4a and Ms4a6d expression is increased in microglia of

transgenic mice. Clec7a is typically upregulated in clusters of activated microglia.

Figure 6: sTREM2 levels in C57BL/6J mouse plasma. Mice were treated

with Ms4a4a or Ms4a6d antibodies once a week for four weeks. Levels of

sTREM2 were increased in mice dosed with these antibodies.

• Antibodies targeting Ms4a4a and Ms4a6d specifically bind the

proteins of interest and show functional effects in vitro

• Further in vivo characterization is required, including increasing

concentrations of antibodies to ensure sufficient brain exposure

• Future directions: Data are pending from RNA-seq analysis of

microglia isolated from mice dosed with antibodies to investigate

gene expression changes in this cell population after antibody

dosing

Results (Continued)Introduction
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Figure 2: Mouse IgG2 control and Ms4a6d antibody clone 431-6-1 flow

cytometry analysis. Purified antibodies from hybridoma clones that showed

binding by FACS were obtained from MDA Core and further screened to be used

for future analysis. Clone 431-6-1 binds Ms4a6d-mCherry-positive cells.
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Antibody Development & Primary Screen: Mice were immunized

with peptides generated from the large extracellular loop of Ms4a4a or

Ms4a6a. Serum titers were measured by peptide-specific ELISAs and

hybridomas were generated using spleen B cells from mice showing

appropriate immune reactivity. Hybridoma supernatants were used to

screen for specific clones recognizing Ms4a4a or Ms4a6d.
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