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Introduction

Hematopoietic Progenitors for Microglia Differentiation

Human Microglia derived from human Pluripotent stem cells

Human microglia are vital residents of the brain, where they play important roles in 
development, injury and disease, such as Alzheimer’s (AD) disease. Arising from yolk sac 
primitive progenitors that colonize in the brain during embryogenesis, microglia are 
unique among tissue macrophages in that they are thought to remain primitive 
progenitors derived throughout life, without contribution from the definitive 
hematopoiesis. However, after insults such as stroke and neurodegenerative disease 
microglia dramatically change their phenotype and are joined by infiltrating 
macrophages from the blood. These definitive hematopoietic progenitors-derived 
occupants can resemble microglia in morphology and surface marker expression, but 
appear to participate differently in disease pathogenesis, making it essential to further 
clarify their functions. Currently, there is no method reported to generate these two 
microglia cells from the same iPSCs. To understand how naive microglia and infiltrating 
microglia cells affect the brain in disease condition, we developed a novel protocol to 
efficiently produce two different microglia cells separately from primitive or definitive 
hematopoietic progenitors. By manipulating WNT signaling and Activin-Nodal signaling, 
human iPSCs were first induced to separate hematopoietic fates, primitive 
hematopoietic progenitors (CD43+235a+) and definitive hematopoietic progenitors 
(CD34+43+235a-45+). Next, these two hematopoietic progenitors were grown in serum-
free differentiation medium containing CSF-1 and IL-34 to differentiate into microglia, 
then cocultured with our BrainXell cortical neuron and astrocyte mixed culture to induce 
microglia identity. We identified the different gene expression between these two 
microglia cells by RNA-seq profiling, and validated by qPCR, immunostaining and FACS 
analysis.

Summary

1. Directed differentiation of hematopoietic progenitors (HPCs) from hiPSCs in serum-
and feeder-free conditions. HPCs are enriched with >98% of CD43+ cells in serum-, 
feeder-, and sorting-free systems.

A) Schematic presents the protocol used to produce hematopoietic progenitor cells (HPCs) 
in primitive and definitive conditions, respectively. B) Flow cytometric analyses after 8 
days of differentiation. C) Comparison of HPC subsets from primitive vs definitive HPC 
differentiation conditions.

2. Microglia from hiPSC-derived primitive and definitive HPCs.

A) Differentiation culture and flow cytometric analyses of BrainXell Microglia from 
hiPSC-derived primitive HPCs. B) BrainXell Microglia from hiPSC-derived definitive HPCs.

- We produced primitive and definitive HPCs in serum-free, feeder-free and sorting-free 
systems.

- Human Microglia express distinct microglia surface markers, CD45, CD11b, CX3CR1, 
P2RY12, and TMEM119 in flow cytometry.

- Expression of TREM-2 and IBA-1 were confirmed intra-cellular staining.

- hiPSC-derived microglia show phagocytic function for beta-Amyloid peptides.

- In Coculture of human microglia with cortical glutamatergic neuron and cortical 
astocytes, human microglia show ramified morphology.

- Two different microglia cells, derived separately from iPSC derived primitive or 
definitive hematopoietic progenitors, will provide useful models to understanding 
microglia function in neurological diseases like AD disease.

4. beta-Amyloid peptide uptake by hiPSC-derived microglia.

A) Primitive HPC-derived microglia. B) Definitive HPC-derived microglia. Cells were 
cultured in the presence of HiLyte Fluor 555-labeled Beat-Amyloid peptide. 

Human microglia cocultured with cortical neurons

3. Expression of TREM-2 and IBA-1 in hiPSC derived microglia from primitive (A) and 
definitive (B) hiPSC-derived HPCs.

Microglia differentiated from hiPSC-derived primitive (A) and definitive (B) HPSC 
were cocultured with hiPSC-derived cortical glutamatergic neurons (MAP2+) and 
cortical astrocytes(GFAP+).

5. Coculture of Microglia with cortical glutamatergic neurons and cortical astrocytes


