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[ Abstract] Objective To stimulate a human monocytic cell line THP-1 cells to differentiate into M1, M2 macro-
phages and dendritic (DC) cells by optimization of different methods, and lay the foundation for the study of M1, M2 and
DC cell models in vitro. Methods THP-1 cells were stimulated by PMA and GM-CSF/M-CSF, respectively. Then, they
were induced to differentiate into M1, M2 macrophages and DC cells by adding different cytokines, such as LPS, IL-6 and
IFN-y for M1 macrophages, 1.4, I.-13 and I1.-6 for M2 macrophages, and 1.4 for DCs. Subsequently, the morphology
of cells was observed and the expression of cell surface (CD) molecules was detected by flow cytometry. Results After
stimulation with the two methods, the trends of CD molecules expression were basically the same. The expression of CD80
and CD86 on the THP-1-M1 cells were increased significantly, and CD163 and CD209 were highly expressed on the THP-
1-M2 cells. For THP-1-DC cells, the expression of CD14 was significantly decreased, while the expression of CD80, CD86
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and CDI11c increased. M1, M2 macrophages and DC cells were adherent after stimulation with PMA. However, DC cells

were partially adherent after GM-CSF/M-CSF treatment. M1 and M2 macrophages were also growing in suspension.

Conclusions Both methods used in this study can successfully induce THP-1 cells to differentiate into different subtypes,

but there are some differences in the morphology of the induced cells. Appropriate stimulation method can be selected ac-

cording to the experimental requirements.
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13-acetate , PMA ) K7 2 9 5 105 200 0 ) 5 PR F ( granulo-
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IgG2a FITC Mouse IgG1 ,PerCP-Cy™5.5 Mouse IgG2b .
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IC fixation buffer, }2481R 2] )5 4°C # G E 20 min,
Bfi J5 i1 A2 mL 1 x permeabilization buffer & 2 ¥X ,

R 1 PMA S THP-1 4HHE 153 77 5
Tab.1 Procedure of PMA-induced THP-1 cell differentiation into M1, M2 macrophages and DC cells

550 K (Day 0) %3 K(Day3) %5 K(Day5)
BRI IA LPS IFN-y F1 IL-6
THP-1-M1 PMA /
Change medium and add LPS, TFN-y, IL-6
BRI A IL4 IL-13 1 IL-6
THP-1-M2 PMA
Change medium and add IL4, IL-13, IL-6 /
W L4 LPS Fll IL-6
THP-1-DC PMA, L4 BT ImA A F

Change medium and add IL4

Add LPS, IL-6
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W EJE EAL,
1.3 RS SHERT
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FlowJo v10 #4740 4% 73 T, Graphpad 5 B4 1 &
Geit o , ARV B A 5T5 22 70 # , LA P <0. 05
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2.1 THP-1 fZARHAREFFSHSHLEHE

BETW
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24 THP-1 # GM-CSF/M-CSF Hl3# 4 d J5 40 475
EEIFAK, kA RA, K GM-CSF JTfil 3 i)
Y 1T H B E R AN 28R (B 1C) , T M-CSF
JIT 05 v AT L R v R R AR AR AR RS AR [R) 41
R 175 S UM E ) o0k, AU T W8 & B8 THP-1-
M1 4 i 3% 11 28 A 4 £, M B B0 RS 4% (1 16)
THP-1-M2 20l 1 28 5% THP-1-M1 2> 4lifii £ &
B (& 1H) 5 ifii THP-1-DC 20 i A 3 43 T B AR K-
TEARASHEI A 17 22 55 /N B SR Bl Ol R RE 2
258 KINA LPS Fl 11-6 J& 40 i 25 % & A B & il
(K1),

F2  GM-CSE/M-CSF 5 THP-1 4lfL 5 17 43K 07 5
Tab.2 Procedure of GM-CSF/M-CSF-induced THP-1 cell differentiation into M1, M2 macrophages and DC cells

%50 K(Day0) %5 K(Day5) %5 8 K (Day 8)
THP-1-M1 CM-CSF Changiﬁ ﬁiﬁﬁf Zg: ?;P;\IIL(?SSF IFEIP;/ *?ng IL-6 /
Chanse el i -CoF Tt 115 116 /
THP-1.-DC. GM-CSF 1.4 PRI IMA GM-CSF il TL4 JJ%; LLf:S %ul &6

Change medium and add GM-CSF, 1L4

AL IEHR THP-1; B, PMA i35 A9 THP-1; C.GM-CSF HI#4J5 /Y THP-1;

D.THP-1-M1 (PMA) ; E. THP-1-M2 (PMA) ; F.THP-1-DC(PMA) ;

G:THP-1-M1( GM-CSF) ; H: THP-1-M2(M-CSF) ; 1. THP-1-DC(GM-CSF) ,
B 1 ARE4MEH TS THP-1 40 S F%2E ( x40)

Note. A: Normal THP-1 cells; B: THP-1 cells stimulated by PMA; C: THP-1 cells stimulated by GM-CSF; D. THP-1-M1 (PMA) cells; E: THP-1-
M2 (PMA) cells; F;: THP-1-DC (PMA) cells; G: THP-1-MI (GM-CSF) cells; H: THP-1-M2 (M-CSF) cells; I; THP-1-DC ( GM-CSF) cells.
Fig.1 Morphological changes of THP-1 cells stimulated by different cytokines
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0. 0043 1 0. 0103 ; B FH 572 BT s /) CD86 [ 3 ik
HERTBENEP = 0.0534) (K12),
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»
Note. “eee- Isotype control; “

”CD molecules. Compared with THP-1 group, * P <0.05, ** P <0.01.

Fig.2 Expression of CD molecules on THP-1-M1 cells stimulated by different cytokines
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Fig.3 Expression of CD molecules in THP-1-M2 cells stimulated by different cytokines
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Fig.4 Expression of CD molecules on THP-1-DC cells stimulated by different cytokines
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