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Abstract

Microglia are the main immune cells in CNS (central nervous system), representing 5%-10%

of cells in the brain. As the macrophage, they constantly scavenge the CNS for plaques, damaged or unnecessary

neurons and synapses, and infectious agents. Isolation of microglia from CNS tissue provides a powerful tool to

study basic cell biology and examine the effects of in vivo treatments on microglia function. This article describes

approaches for purification of microglia by FACS (fluorescence-activated cell sorting) using microglia-specific sur-

face markers.
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Table 1 Key reagents
AR AL Uige)
Reagent Company Product code
PE anti-mouse/human CD11b Biolegend 101207
APC/Cyanine 7 anti-mouse CD45 Biolegend 103115
FBS Gibco 10099-141C
Hanks’ balanced salt solution (HBSS) Gibco 14175079
Papain suspension Worthington LS003126
DNAse I Sigma DN25
Bovine serum albumin (BSA) Genview FAO16
L-Cysteine Sigma 30089
EDTA Invitrogen 15575-038
CaCl, Sigma C5080
NaOH Sigma S8045
NaCl ABCONE S39168
KCl SINOPHARM 10016318
MgSO4 Sigma M2773
Hepes Sigma H3784
Glucose Sigma G5834
DMEM Gibco 11965-092

B B S 1 A TG B EDEH(BR 50 10100100), YT 5
WEERZ AN TREARTHEA RS2t YOKNEE
T, E&EiRmEREE&H. iR rZaid
H R B 401 4 R 2 SR A T 0 SRS B )
PR 4 2> L[ HEHE S SIBCB-(S338)-1612-039].
1.2 EZRAFIFNF

F RGN

BI7). BT 5 mLAE 4 (Faleon® Round Bot-
tom Polystyrene Tubes)(%%%5 : 352008)1 H 3£ [F Life
SciencesA 7l . IR B CoHL (Heraeus Labofuge 400/400
R)J H ThermoFisher 2 ] ; ¥t 2U4H I 7331 MA90OIH
H Sony /A~ ] o
1.3 /NERAKHN B 4B BRI &

/N GR BRI J 7 B G Y B FH 3k [ 6 Y R
Wb, — R PRSI MR, 55— X TR
JJ MG 5 Ak B B s 1R R TR AT ) R, R O I
R o K 5 B kA A/ BRUAC O 25, RIS /) BR
Ao B, DG MR . WEVEHBSS, I [ 4k
FFE5~10 min, MEAFHEHESEE . O NEE
AR, BT SR BTN, BT W b v T S84
WL E B, 2 BT e Skl m AR T, B
ANEROR N, EHIRER. Fidiy /NI DL R A A,
PR B /N BROR i Rz J2 A 5 358 4, TAE Tt ¥4 THBS S

o B LU U R 2~3 mm /B, T R S Ak .

R TBUTIVE S 28 A10.22 S it ik 25 3 3|
—AN5 mLIJG B B B0 R, I b R R R B 2 1
Jie B ZE, B 137 cCR I T H A 18 min. VAL TS
LG, EBRE 2 RMTEAM, 8510 mL 10%
FBS-DMEM 5 77 3 T 44 24 b 4 FH 1~2 min, 2153
fho W22 1EWA, N1 mL+510% FBS-DMEME;
IR Ak, H1 mLE M B 82 R IT15~200%. 2R )5 UTTE
1~2 min, IXFEERANGHHILE B35, YliE NS, K
ISR R RO, JFEoRIAE RN mL
10% FBS-DMEMK; #5 S 4k 52 W4T . FUTIE, HHER
FEEAHLEENAL, K LEE T BN
1 000 r/min& 05 min. B0 5, W B L& S 4
MR Fr, K i FHFACS 22 hif 25 &%, 1 000 r/min g
310 min( 1),

1.4 7ARECH

FACSZE M 0.5% BSA. 1 mmol/L EDTAE T
1x PBSH,

THAL: 10 mLA#HI . 2 mg L-Cysteines 100 pL
EDTA(50 mmol/L, pH8.0)~ 100 uL CaCl,(100 mmol/L).
30 uL NaOH(1 mol/L). 100 pL DNA /i I(DNase I).
90 pLAJINE H B (Papain).»

5 : 18.8 g NaCl. 0.74 g KCI. 0.26 g
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A: the entire mouse brain was taken out after heart perfusion and the anterior olfactory bulb, cerebellum, and brainstem indicated by the arrow were

removed. B: the forebrain was obtained after removing the olfactory bulb and cerebellum. C: the area indicated by the arrow was removed, only leaving

the cortex. D: both hemispheres of the cerebral cortex were obtained. E: the obtained cortical tissue was placed in pre-cooled HBSS. F: the tissue was

cut into small pieces of 2-3 mm with scissors. G: after digestion was stopped, the cell pellet was obtained by centrifugation, and subsequent antibody

staining could be performed.

Bl AR R RS RE R

Fig.1 Workflow for preparation of single-cell suspension from mouse brain
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Fig.2 Using the unlabeled antibody group to gate (cell clumps and debris were removed based on forward and side scatter area)
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A-D: after removing cell clumps and debris, the CD11b"CD45™ population, i.e., microglia, was identified according to the negative cell population de-
fined by the control tube gating.
E3 FERNRAME RS NRRARREER(EIARNEDE. DNABLEKH B NPercollZ/0H & B 4R IR)
Fig.3 Expression of microglia in the cortex of the wild type mice (single-cell suspension was prepared by papain, DNase I
digestion and without Percoll centrifugation)
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SE TR R A0 B TR 20 Sox 11, R 22 TT; Npy, WS R A0 Cdkl, #22 TERT AL, Pdefra, /> 581K R 40 M BT AR 40 1; Baiap3, 22 11 733
ANHL; Sspo, N NLANN; Kenf8, FIUIHL; Thbs4, #82T-40H0; Slcd7al, kW57 R 41HE; Rax, {HIEAIAE; Cedel53, R WEANM; Placs, A%
JL; Sle6al 314 RUER N L2 i o

The molecular markers and cell populations correspond as follows: Syz/, mature neurons; Cd209a, dendritic cells; S100a9, neutrophils; Alas2, epididy-
mal cells expressing hemoglobin; Cd44, precursor cells of astrocytes; Sox//, immature neurons; Npy, olfactory ensheathing glial cells; Cdkl, precursor
cells of neurons; Pdgfia, precursor cells of oligodendrocytes; Baiap3, neuroendocrine cells; Sspo, ependymal cells; Kcnj8, pericytes; Thbs4, neural stem
cells; Slc47al, blood-brain barrier cells; Rax, radial glia-like cells; Cedc153, ependymal cells; Plac8, monocytes; Slc6al3, vascular and pia mater cells.

El4 RNANF ZR7IEMARIE KN B4R 5 FAric iR 1E R

Fig.4 RNA sequencing shows the expression of different cell molecular markers in the brain by sorting cells
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A-D: after removing cell clumps and debris, the CD11b"CD45™ population, i.e., microglia, was identified according to the negative cell population de-

fined by the control tube gating.

El5 BFAERVNRAMEEEF /R R FRIEE R GRS AU A B A i Percoll 350 2 2 4HBR.E0R)
Fig.5 Expression of microglia in the cortex of the wild type mice (single-cell suspension was prepared by mechanical grinding

and without Percoll centrifugation)
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Table 2 Total cell number and the percentage of microglia obtained by mechanical grinding

B e Hi 0 B L% H %

Name Number Percentage of the parent /% Percentage of the total /%
All cells 29222 0 100.00

Cells of A gate 26 113 87.27 87.27

Cells of B gate 22779 87.23 76.13

Cells of C gate 21583 94.75 72.13

Cells of D gate (CD11b°CD45") 246 1.14 0.82

AL T R B AR E LA
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JEE P 200 P S0 A MR 9 o 0 2L 23 B 4 L )
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(DL SR 3 S M S, 7 4 7

Hh, B RE 0 I ] B A 5 A 2 AT RE S 2L
20 L P e R, S A D I 72 S8 B M 23 B AT
& MREE, KM EA RGN, Aofs
WP R A TR AR, TR R B, IX S R AR AA T R TCVA AL
OIERE A RO B, T3 B RAE R EAL; dii
R, 5> 40 HLAEPercoll 57 Hh T e 23 R B2 B 5L
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A-D: After removing cell clumps and debris, the CD11b"CD45™ population, i.e., microglia, was identified according to the negative cell population de-

fined by the control tube gating.
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Fig.6 Expression of microglia in the cortex of the wild type mice (single-cell suspension was prepared by papain, DNase I

digestion and with Percoll centrifugation)
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Table 3 Flow separation efficiency of single-cell suspension prepared by enzyme digestion with Percoll centrifugation

ey N R 5 B /% d AL/ %

Name Number Percentage of the parent /% Percentage of the total /%
All cells 10 944 0 100.00

Cells of A gate ¢ 9573 87.47 87.47

Cells of B gate 8537 89.18 78.01

Cells of C gate 8160 95.58 74.56

Cells of C gate (CD11b°CD45") 84 1.03 0.77
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