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Neuroinflammation and the consequential immunological responses play pivotal roles in neurodegenerative 
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the brain, have also emerged as essential players in neuroinflammation. 

Triggering receptor expressed on myeloid cells 2 (TREM2) is an 
immune receptor expressed on microglia, the innate resident 
immune cell of the central nervous system. TREM2   recognizes a 
broad spectrum of polyanionic molecules including 
lipopolysaccharides of bacteria, sulfated glycosaminoglycans, 
and phospholipids. Upon stimulation, TREM2 on microglia 
associates with the adaptor protein TYROBP/DAP12 leading to a 
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survival, phagocytosis, phagocytic oxidative burst with the 
ǇǊƻŘǳŎǘƛƻƴ ƻŦ ǊŜŀŎǘƛǾŜ ƻȄȅƎŜƴ ǎǇŜŎƛŜǎΣ ŀǎ ǿŜƭƭ ŀǎ ǇǊƻπŀƴŘ 
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disease, an inflammatory degenerative disease of the brain and bone, leading to premature dementia and 
death. Rare variants of TREM2 are associated with an increased risk of developing AD (Fig. 1). Most TREM2 
mutations found in AD risk variants are heterozygous mutations that impact the binding of TREM2 ligands or 
the shedding of the extracellular domains.

tŀǊƪƛƴǎƻƴΩǎ ŘƛǎŜŀǎŜ όt5ύ ŀŦŦŜŎǘǎ Ϥм҈ ƻŦ ǇŜƻǇƭŜ ƻǾŜǊ ǘƘŜ ŀƎŜ ƻŦ ср 
and is the second most common neurodegenerative brain 
disorder. ɮƭǇƘŀ-synuclein (SCNA) is a 140 amino-acid protein, 
expressed highly in dopaminergic neurons of the substantia nigra
pars compacta and is intracellularly localized in presynaptic 
terminals.  Alpha-synuclein proteins have the capacity to self-
assemble, from unfolded monomers to oligomeric species, to 
heavy aggregates (called amyloid fibrils). Accumulation of these 
insoluble fibrils progressively promotes the formation of 
intracellular inclusions called Lewy bodies within neurons and glial 
ŎŜƭƭǎΦ wŜŎŜƴǘ ǎǘǳŘƛŜǎ ǎǳƎƎŜǎǘ ǘƘŀǘ ʰ-synuclein oligomers bind to 
lipids, disrupt cellular membrane integrity, induce microglial 
activation leading to the death of dopaminergic neurons (Fig. 2).

The combination of cutting-edge genome-editing and induced Pluripotent stem cell (iPSC) technologies offers 
the opportunity to study patient-specific risk factors or disease-specific mutations, such as the SCNA (A53T) or 
TREM2, in a relevant cell type Microglia and compare the function and phenotype in a series of assays to cells 
derived from isogenic apparently healthy normal (AHN) iPSC lines. This approach is valuable for disease 
modeling, drug discovery and understanding the pathobiology of neurogenerative diseases.

5 Cryopreserved iCell Microglia were thawed and labeled for the presence of cell surface (CD45, 
CD11b, CD11c, TREM2 and, CD33) and intracellular (P2RY12, TMEM119, CX3CR1, IBA1) antigens by 
flow cytometry. The specific staining is compared against matched isotype controls. AHN: Apparently 
healthy normal control.
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5 Phagocytosis of S.aureus particles in iCell Microglia was 
monitored over time using an IncuCyte® S3 live-cell analysis 
system. The decrease in the phagocytic ability of the TREM2 
engineered lines was correlated to their survival in vitro (data 
not shown).
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Morphology and Purity

Soluble TREM2 (sTREM2) Quantification
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Cumulative Quantification of Soluble 
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5 sTREM2 levels from conditioned media were quantified from the AHN control and TREM2 KO 
mutants using a SimpleStep ELISA. The TREM2 antibody recognizes the extracellular portion of TREM2. 
The iCell Microglia AHN control, TREM2 KO, and SNCA(A53T) mutants were thawed and plated at the 
same density in maintenance media in a 96-well Primeria plate. (A) The spent media was collected at 
3 DIV and 7 DIV from the same wells post-thaw to determine the cumulative quantification of TREM2. 
(B) The absolute levels of sTREM2 were quantified by collecting the supernatants on day 3 and 7 DIV 
from separate wells.  

TREM2 and SCNA(A53T) iCell Microglia Engineering
4 Total cell lysates were obtained from 
cryopreserved iCell Microglia (AHN control, 
TREM2 KO and SNCA(A53T)). Equal 
amounts of cell lysates containing the 
same protein content were loaded into 
individual capillaries of the Protein Simple 
System along with a standard ladder 
denoting the molecular weights of 
proteins. The lysates were probed with 
anti-TREM2 and the data were acquired 
ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊŜǊΩǎ 
recommendations. 

iCell Microglia were labeled according to 
the iCell Microglia immunofluorescent 
labeling application protocol.

Endogenous TREM2

Cleaved TREM2
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Cytokine Response

High Throughput Screening
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Parent Line 
Control 5 245 3 361 0 52 15 13 2 5 2 1 0 3 276 50 5 

LPS 34 5456 1390 33788 553 450 8864 151 322 81 4121 4 3 3221 8515 89 1756 

A53T 
Control 3 279 15 570 0 54 18 16 2 6 8 2 0 2 201 75 6 

LPS 33 5798 1459 33860 627 489 6394 1274 284 84 4179 3 4 3250 8769 122 2133 

TREM2 HT 
Control 3 4431 8 248 0 126 42 117 6 24 11 0 0 10 1284 91 1 

LPS 34 6326 1737 75396 747 475 14521 733 571 95 4869 0 19 6774 8505 124 667 

TREM2 HO 
Control 0 5318 3 182 0 124 24 379 5 19 19 0 0 21 986 97 1 

LPS 37 6517 1115 101115 640 488 11981 1397 464 92 6389 3 19 5158 8703 171 621 

 
5 Cryopreserved iCell Microglia were plated in microglia maintenance media and allowed to recover for 72 h,  
prior to stimulation with LPS or interferon gamma or a combination of both for 24 h. Supernatants were 
collected and assayed using the multiplex Luminex system.

5 Comparative RNAseqsignature of the AHN iCell Microglia with isogenic iCell Microglia TREM2 HT KO, iCell 
Microglia TREM2 HO KO, iCell Microglia SCNA (A53T) and iCell Microglia MECP2 KO lines.

Generation of iCell® Microglia

Total TREM2 Protein Quantification

A53T : single amino acid change Ala 
(GCA)     Thr (ACC); where the SNP 
rs104893877 is: Ala (GCA)     Thr (ACA) 

TALEN
Mutation Site

SCNA(A53T) Mutation

Cell Line SCNA(A53T)Site

Control GGT  GTG  GCA  ACA  GTG

Mutated GGT  GTc ACc ACA  GTG

AA sequence -- G---- V--- A/T --- T---- V--

Control frequency 0.16 - 0.46 - 0.23 - 0.28 - 0.46 -

Mutated frequency 0.16 - 0.24 - 0.36 - 0.28 - 0.46 -

TREM2 Mutations

We demonstrate the development and cryopreservation of microglia from apparently healthy normal (AHN) iPSCs 
(iCell® Microglia) and isogenic engineered TREM2 HT KO, TREM2 HO KO and SCNA(A53T) iPSCs.

These isogenic engineered iCell Microglia retain morphology, purity, respond to LPS and retain phagocytic function 
post-cryopreservation.

Additionally, we show that iCell Microglia derived from TREM2 HT KO and TREM2 HO KO iPSCs display differences 
in survival, phagocytosis, and levels of soluble TREM2 and endogenous TREM2 protein.

Finally, we have preliminary data to enable high throughput screening assays with cryopreserved iCell Microglia in a 
384-well format.

The cryopreserved iCell Microglia can be used to mimic disease phenotypes in a dish enabling researchers to 
investigate mechanisms for the onset of disease and develop drug therapies. 
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5 iCell Hematopoietic Progenitor Cells generation from iPSCs.

5 iCell Hematopoietic Progenitor Cells are differentiated into iCell Microglia according to Abud et al. (2017).
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Figure 1. Schematic illustration of neurodegeneration 
ƛƴ !ƭȊƘŜƛƳŜǊΩǎ 5ƛǎŜŀǎŜΦ  

Figure 2. Schematic illustration of neurodegeneration 
ƛƴ tŀǊƪƛƴǎƻƴΩǎ 5ƛǎŜŀǎŜΦ  


