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Abstract: The aim of this study was to investigate the growth characteristics of primarily
cultured astrocytes and microglia of different generations and then optimize the method for
obtaining primary astrocytes and microglia effectively. Primarily cultured microglia were
isolated and purified from the cortices of neonatal mice. The proliferation curve of mixed glia
cells was measured by Cell Counting Kit-8 (CCK-8) assay, the proportion of astrocytes and
microglia was detected by flow cytometry, and the polarization of the two types of glia cells was
identified by immunofluorescence staining. Cell growth results showed that the mixed glia cells
of PO and P1 generation had the best proliferative activity; 97.3% of the high purity microglia
could be obtained by mechanical shaking at 170 r/min for 30 min, and there was no significant
difference in the morphology of ionized calcium-binding adapter molecule 1 (Iba-1) positive
microglia and the proportion of M1 and M2 phenotype among the PO, P1 and P2 generations of
microglia isolated by the above methods. Moreover, 95.7 % of the high purity astrocytes could
be obtained by astrocyte cell surface antigen-2 (ACSA-2) magnetic beads separation, and there
was no significant difference in the morphology of glial fibrillary acidic protein (GFAP)
positive astrocyte and the proportion of Al and A2 phenotype among the PO, P1 and P2
generations of astrocyte isolated by the above methods. Taken together, this study observed the
growth characteristics of primarily cultured microglia and astrocyte in vitro, and then proved the
best generations for purifying microglia and astrocytes. Finally, we optimized the methods of
obtaining microglia and astrocyte, and verified that continuous culture within 2 generations will
not affect the functional phenotypes of glia cells. These results provide technical support for
studying the molecular mechanism of inflammation-associated diseases in nervous system.
Keywords: astrocyte; microglia; proliferation; purification; polarization
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proliferation curve of different generations (PO, P1, P2) in primarily mixed glia cells. Data were shown with
X+s (n=3). B: Morphology of different generations (PO, P1, P2) cultured for different time in primarily
mixed glia cells, scale bars=100 pm. **: P<0.01 by t-test.
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Figure 2 The proportion of microglia in mixed glial cells cultured for different time.
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Figure 3  Purity identification of primary microglia cells and the primary microglia polarization of different
generations (M1, M2). A: The purity of microglia was determined by flow cytometry of P1 mixed glial cells
cultured for 11 days. B: Representative images of CD16/32-positive and Iba-1-positive cells in primary microglia
of different generations (PO, P1, P2, cultured for 11 days), scale bars=100 um. C: Representative images of
CD206-positive and Iba-1-positive cells in primary microglia of different generations (PO, P1, P2, cultured
for 11 days), scale bars=100 um. D: Statistical analysis of CD16/32-positive and Iba-1-positive cells by Imagel,
as shown in B. Data were shown with X =S (n=3). E: Statistical analysis of CD206-positive and Iba-1-positive
cells by Imagel, as shown in C. Data were shown with X +S(n=3). ns: P>0.05 (not significant) by ANOVA.

http://journals.im.ac.cn/cjben



B# F/EAEFERZRRARINNRRARNSESEE 4241

24 EERRMESEEEAREFRNAR
ERRRMESEEE

XFP1ARKEEFE 11 d IRA I B Al M 48 it 12
PRAR 5 J WG R 1) 200 B AR 4 7 L T ¢ Joie &4 s A /D fie
JoT 240 L A S S B TAR AR IC Dt X A A SR
SRR H AP RIE RN S 80.2%, /NI
AL b7 4.1% (K] 4A). R T ARAG-4l R o i (Y
BLTE I o 40 e, ok P B T M I 2 M o S P A
Y] ASCA-2 REIRBTMAT W BE i 20 Bt 14 7 4l 1k 5F
BEFR 7 do YA M ASOT 2 Ak 855 5% i 4 i A T R
W, RIER A st B IR T & 95.7% (K 4B).

N1 k20 B R 3 SR AR TR e o 4
MIFIEER Al A2 pRUERAFAEESR, XH
PEAT SR . S5 R, R R IR
MR YRR Y GFAP Bk e, B
YLLK T 95%, EPUE TR gh R, [
BRI AER E] PO, P11, P2 X GFAP BHME R IE K
MRS E R EER . 2P RM C3
PriAbRic Al T ETE B AN, L4 5 GFAP
B B B R AR O Y 15%—20% (8] 4C. 4D),
K S100a10 Hrikbric A2 AU TE 40,
HHCR 5 GFAP A 2 T I 5 40 i L 51 249
10% (&l 4E . 4F), HAR[EARRE A1 Fil A2 437
WHBEES

3 wtihEE®

1 1o %k i S A A QR S A QTR A5 5 T A4 i 446 B
TR Tuﬁﬁ%ﬁlaﬁﬁm%ﬁﬁ
WA RRFR ., R 2 AN, dfrER IR
1-5 d 91 18] 5 Ay i ACAH FE R BTG 152 AN R, {H
TEAMIIC A FERE 80%Z 5, IR FE AE
BRI R, — Al R IR )= 1 R B
JI52 T 0 i 2 2o A P B 5 3R 0, Y ] ) 22 S A1
VR S A Y 5, DA X 384 78 32 7 A T S
5 — 7 1T AT RS /I o 20 i 4 B e it 5P

&: 010-64807509

e 1 YR A5 G JBT 200 L 1) AT 7 3R B, (] B
UL, T PO AN M AE 2R B A AR 40
HEAH L RO /N 2H 20 R 5 ) 20 BT A SR,
SR Hh LA MG B S T, AR PO
& CCK-8 W AE 5 P1 F1 P2 AR5 1 RIROG(A
A By AR AR I L2 1 R T
JE 2R LR ST .

H i B A 58I B 22 Fhobd 28 22 G0 530 55 ik A
RAEFAIC , TEH R 22 R 58 AT 1Y & LE R S 2ot
TR /N T A M A AR B A i = | R
X Z A EARE 98 B 4 R (A AR D
PRI, 335 55 43 8 [ml —FE U0 A /08 s Jo 44t e 0 2 T
J2 5 240 Jf0 AR 4 7 R ELAE Y S 3 i 5 R B R s
N =R RN N By W N R I
3 AR A e Jo 400 it 1 5 v /N I o 4 A R T I
T M AR A BB AT T Bh A b, SRR
AR C A BEIR B 90% LA bBs, /0N e B 4 i T 4
P, X S RTRIE — 8, Besh, Po At
1P ACTR A B B A M #B ol DAAERE IR 5 11 K3k
1SRRI Z 0/ N BT A, (B P2 AH /)N 5T 2
P A= A BB ) B A, A RARTE P2 ARRAS
Z 1) /NS T A T 22 K B B R Al . Rt
TE PO I P1 AXHS R /N 3t 48 2 B A v 4 )
P

Tamashiro 25U HUB IR F2 14 0] LAGRAS 5
4B /NS BT AR, AR SR T A ) PR A I
B, [FIAEDRAS T Rl B /NS T 4 L, ORI
P J W B 20 i i XS e I 45 SR W] DL
/NS 5 4 B A8 DA P ARGTR 5 JE J5 A4t L v 119 23%
TREZE 4.1%, WERH 170 t/min YLAEIEEE 30 min A
DA /N 5 20 i S it v 82% b /N e S5 24
JL, 20 LA 38 I R DR PR B 1) 4 e i R 1 . 4
S WL i 2 B ] — 7 TET AT A O X6 4 B )
i, Ji—Jr el DIy gRAEmE Rl . Ah, HiR
U A POV R 0 AT AR L, AR I T — 3K

B<: cjb@im.ac.cn



4242 ISSN 1000-3061

CN 11-1998/Q

A TREA

Chin J Biotech

A

2.5%10°
2.0x10°

< 1.5%10° |

o

7]
“ 1.0x10° |

0.5x10°

P2RY12

4.10

B

2.5x10° |

2.0410° 1
< 15x10°
o
v &
% 1.0¢10° F

0.5%10° }

2.5x10°F

=50t

N~
Ef) w "
1 1L0x10°F

2.0x10°F

0.5%10°F

0

10° 10t 10°
ACSA-2-APC

10° 0 AT AT AT A& A -10° 0
o5 NI 5 ety 5

FSC-A

]
N
1

ns

C3'/GFAP" positive cells (%)

PO Pl P2

S$100al10

ns

S$100al10/GFAP" positive cells (%)

PO Pl P2

B4 FEREMRRABEEEENAENRREMRRMAM AL, A2 FUIBLERE

Figure 4 Purity identification of primary astrocyte cells and the primary astrocyte polarization of different
generations (Al, A2). A: The purity of astrocyte was determined by flow cytometry of P1 mixed glial cells
cultured for 11 days. B: The primary astrocyte cells were purified by labeling with Anti-ACSA-2 MicroBeads.
On day 7, the purified primary astrocyte cells were harvested and then the purity of primary astrocyte was
identified by flow cytometry. C: Representative images of C3-positive and GFAP-positive cells in primary
astrocyte of different generations (PO, P1, P2, cultured for 11 days), scale bars=100 pm. D: Statistical
analysis of C3-positive and GFAP-positive cells by Imagel, as shown in C. Data were shown with X+S
(n=3). E: Representative images of S100al0O-positive and GFAP-positive cells in primary astrocyte of
different generations (PO, P1, P2, cultured for 11 days), scale bars=100 um. F: Statistical analysis of
S100al0-positive and GFAP-positive cells by ImagelJ, as shown in E. Data were shown with X+s (n=3). ns:
P>0.05 (not significant) by ANOVA.
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