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Human microglia are essential immune cells that help regulate the homeostatic microenvironment
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of the central nervous system (CNS) by surveying and aiding in the cleanup of their surroundings. Microglia generation: WT or modified hiPSCs >> HPC >> Microglia B R § 12
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TREM2 interacts with immune receptor tyrosine-based activation motifs (ITAMs) on the adapter _fter thaw in control medium and then continued in control. bro-inflammator -E -k -3
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of spleen tyrosine kinase (SYK) that activate downstream signaling cascade. Herein, we compared the western blot. immunocvtochemistry. or ELISA as shown in Table 1 and Fie S . E : o g
expression and phosphorylation of TREM2, DAP12, and SYK in human microglia derived from TREM2- ’ Y K &->- :, 3 . b .
modified hiPSCs. We demonstrated that TREM2-modified microglia can be an alternative approach to . L . F | ; carvory — |8 '
study the correlation of the cellular state of microglia in parallel with the TREM2-mediated signaling Table 1. Antibody and ELISA kit information. o i gis e °
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Large-scale batches of gene-edited iPSC-derived “disease-like” microglia were cultured from wild- TREM2 Anti TREM2 antibody Abcam #ab318262 = cpas CD115
type (WT) iPSC lines for use in downstream functional studies. TREM2 Human TREM2 ELISA Kit Abcam # ab224881 Figure 4. Cultural characteristics of microglia after three weeks of differentiation from hiPSC lines. A) WT microglia.
Briefly, APOE-TREM2-modified and WT iPSC lines were differentiated into hematopoietic progenitors B) TREM2-KO microglia. C) TREM2-R47H microglia. D) Gene expressi.on analysis of TREM2 us.ing t‘_’VO sets of TagMan
and then further specified into a microglia fate. Cells were characterized via imaging, flow cytometry, DAP12 Anti-DAP12 antibody Abcam # ab93846 Assays (Hs00219132_m1 & Hs01003893_m1); TREM2 mRNA transcribed from TREM2 KO microglia that are CRISPR-
and Western blot. APOE-TREM2 modified microglia were less adherent with shorter ramified DAP12 Human DAP12 (pY91) + DAP12 Total ELISA Kit Abcam # ab316136 edited to comprise an early stop codon is significantly lower. E) Western blotting confirms that full-length TREM2
morphologies and had lower expression of homeostatic surface markers such as P2RY12, CX3CR1 and protein is absent in TREM2 KO line compared to control WT line.
TMEM119. They also had signs of impairment in motility and phagocytosis when exposed to a SYK Anti-Syk antibody [SYK-01] Abcam # ab3993
fluorescent HiLyte Fluor-488 B-amyloid (AB) protein (Anaspec) as compared to WT microglia. These SYK Anti-Syk antibody [EP573Y] Abcam # ab40781
results suggest gene-modified iPSC-derived microglia can provide a means for disease modeling, which SYK Anti-Syk (phospho Y323) antibody [EP573-4] Abcam # ab62338

could also be translated to other genetic-related diseases or iPSC-derived cell types.
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§ v We established AD-associated iPSC lines for TREM2 mutation and KO microglia based on a CRISPR-Cas9 gene editing
S tool.
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o g v’ No significant differences in HPC morphology or phenotype were noted between TREM2 wild-type, R47H, and KO
Syk hiPSC lines, but morphological distinction and microglia-specific marker expression differences exist in differentiated
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mutant microglia cultures.

v TREM2KC and TREM2R4’H microglia are smaller in size and show weaker adherence in culture compared to WT
microglia. They also have lower expression of microglia specific markers: TMEM119, CD115 and P2RY12.

Figure 3. Phagocytosis of fluorescent B-Amyloid “HL488” by Wild-type or TREM2-modified

Figure 1. TREM2 gene editing for modified lines. A) Structure of TREM2 gene. B) Scheme of TREM iPSC-derived microglia. A) 9 DIV 1.0 uM HL488 — A lower percentage of TREM2-KO microglia v iPSC-derived TREM2KC and TREM2R4’H microglia show altered phagocytosis with overall reduction of amyloid-pB

gene (ENSTO0000373113) represents five exons; bottom numbers indicate region of amino acids for

TREM?2 protein, including: signal peptide (SP), external domain (ETD) with immunoglobulin variable phagocytose AP HL48§. KO.microina also have lower mean and t.otal uptake compared to uptake compared to WT hiPSC-derived microglia.

(IgV), transmembrane segment, and the intracellular domain (ICD). *#1 indicates CRISPR/Cas9 based WT, R47H, or e4/e4 microglia. B) 21 DIV: 0.5 UM HLA88 - By 30 min, a larger percentage of v TREM2 interaction protein DAP12 and its phosphorylation were affected by TREM2 modification, but SYK expression
gene editing AD-associated R47H variant and *#2 is targeted locus for TREM2-KO. C) Ligands for WT microglia .show AB+ signal tha.n m}Jtated lines. _WT “?'Cm%%"a had greater uptake of A% and SYK phosphorylation were not altered.

TREM2 and its interaction proteins, DAP12 and SYK. *R47H microglia shown in this study and **R62H HL488 over time. C) Representative images of microglia with phagocytosed AR HL488 v In conclusion, human microglia from TREM2 modified hiPSC will be a powerful tool to model disease associated

(green).

microglia are under testing. signaling pathways in vitro.
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