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Microglia are the resident macrophages of the brain

Microglia represent 10-15% of cells in the brain
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* Neuroinvasive infection
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Microglia develop from yolk sac myeloid progenitors
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Microglia Differentiation Approaches
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Microglia Differentiation Protocols
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Microglia Differentiation Protocols
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Differentiation Timelines

Muffat et al (2016) Nature Medicine

a Test plating on PEI/PDL
VE/c-kit/CD41/CD235* 30d=6"5d
Coliagenase Trituration/positive selection
hES or hIPS passage EB suspension ~14d YS-EB single cells on Primaria Spent
culture [r— culture [ formation [P EBS
NGD + CSF1/IL-34 (10/10)
hES medium NGD + CSF1/IL-34 (10/10) NGD + CSF1/IL-34 (10/10) l l l l l l
Cold PBS™ 30 d
passaging _
To final vessel PMGL - Feed, no passaging POOL/COUNT/STAIN pPMGLs
Primaria or PEI ¢ maturation NGD + CSF1/IL-34 (5/100) NGD + CSF1/IL-34 (10/10) t=0

IBA1/CD11B/PU.1/CD45



Differentiation Timeline

Pandaya et al (2017) Nature Neuroscience

MediaA
Days G i

S S (0.4 " . W7 Day 15
Human iPSC Stage 1: iPSC feeder-free iPSC feeder-free
CD34'CD45°CD43* o‘;

2 weeks
-
e xT X ‘/ o, %R T -~

Sorted CD39* iPS-microglia Human astrocytes co-culture  Stage 2: Human astrocytes co-culture

a Py

Mouse iPSC Stage 1: iPSC and OP9 coculture iPSC and OP9 oocultur>

co34 |o

%"ﬁ @
S Ty

Sorted GFP+ iPS-MG Mouse astrocyte coculture Stage 2: Mouse astrocyte coculture

» Two-step Differentiation

« Step 1: Generation of
hematopoietic progenitor-
like intermediate cell

« Step 2: Astrocyte Co-
Culture

* Feeder free and OP9



Differentiation Timeline

Abud et al (2017) Neuron

iPSC Serum-free media
+ MCSF, IL34, TGF1, insulin

hematopoiesis microglial differentiation
Isolate CD43+ HPCs *

+ CD200, CX3CL1
maturation

35

Dourvaras et al (2017) Stem Cell Reports

A
mTeSR Custom  bFGF, SCF, SCF, IL-3, TPO, M-CSF, FLT3, I IL-34
BMP4 VEGFA M-CSF, FLT3 GM-CSF GM-CSF

d4 d6 d14 d25 — d40
Myeloid differentiation

d45 — d60

} Microglia ‘—|




Protocol

Starting

Cells

Important

Intermediates

ETo]

differentiation

factors

Feeder layer
or co-culture

Advantages

Muffat et al
(2017) Nat
Med

Pandya et
al (2017)
Nat Neuro

Abud et al
(2017)
Neuron

Douvaras
et al (2017)
Stem Cell
Reports

ES cells
and
iPSCs

iPSCs

iPSCs

ES cells
and
iPSCs

YS embryoid
bodies

Haematopoeitic
progenitor-like
cells

Haematopoietic
progenitors

Myeloid
progenitors

IL-34 and CSF1

GM-CSF, CSF1
and IL-3

MCSF, IL-34,

TGFB-1, CD200,

CX,CL1

IL-34 and GM-
CSF

Adapted from Li and Barres (2017) Nature Reviews Immunology

MEFs for
human ES cell
and iPSC
propagation

OP9 murine
stromal feeder
layer
Astrocyte-co-
culture

Rat
hippocampal
neurons during
maturation

No

0.5-4

2-3

30-40

2-4

8.5

Compatible with
3D culture

Also works for
iPSCs

High purity; high
yield; graftable to
mouse brains

Highly pure; can
start with fewer
iPSCs (10°)



Microglia Markers and Functional

« CX,;CR1  Cytokine secretion

« CD11b » Responsive to LPS

« SALLA1 » Phagocytosis

« CD45low « Responsive to ADP

« MHC Class Illlow « Environmental response
« P2RY12

« TMEM119



TMEM119
IBA1
CD45
P2RY12
(some)

CD11b
IBA1
CX3CR1
CD45
TREM2

CX3CR1
TREM2
TMEM119
(after

transplantation)

CD11c
TMEM119
P2RY12
IBA1
CX3CR1

Yes

Unstimulated: IL-8, CSCL1, CCL2
Simulated with INFy and LPS:
CSCL10, CCL3, IL-6, TNFa

Yes
Production of ROS and cytokines

Yes

Responsive to LPS and IL-18
stimulation

Yes

Secretion, did not assay for
stimulation

Yes

pH-rodo tagged E. coli
particles

Yes

pH-rodo tagged E. coli
particles

Yes

Human synaptosomes,
tau, B-amyloid

Yes

Fluorescently-labeled
latex microbeads

N/A

N/A

Yes

Yes

Responsiveness to ADP

with Ca2t transients

3D culture with
neurons and
astrocytes from the
same iPSCs

Co-culture with
astrocytes during
differentiation,
implanted into mice
with gliomas

3D organoid co-
culture, Co-culture
with rat
hippocampal
neurons,
transplanted into
mice

None



