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Abstract: Induced pluripotent stem cells (iPSCs) are a type of cells similar to embryonic stem cells but produced by
reprogramed somatic cells. Through in vitro differentiation of iPSCs, we can interrogate the evolution history as well as the
various characteristics of macrophages. iPSCs derived macrophages are not only a good model for drug screening, but also an
important approach for immunotherapy. This review summarizes the advances, challenges, and future directions in the field of
iPSCs-derived macrophages.
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Fig. 1 Schematic representation for human iPSCs-baseds disease modeling.
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Fig. 2 Model of macrophage origin and
orta-gonad-mesonephros.
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Fig. 3 Model of macrophage differentiation induced by iPSCs in vitro. GM-CSF: granulocyte-macrophage colony
stimulating factor; M-CSF: macrophage colony stimulating factor; IL: interleukin; BMP4: bone morphogenetic protein
4;; VEGF: vascular endothelial growth factor; bFGF: basic fibroblast growth factor; SCF: stem cell factor; TPO:
thermoplastic polyolefin; IFN: interferon; TGF: transforming growth factor; TNF: tumor necrosis factor.
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Table 1 Methods and characteristics of differentiation into macrophages induced by iPSCs

Induction The advantages and
Induced way Induced content .
strategy disadvantages
Embryoid iPSCs was generated into EBs, and then induced to
body differentiate into macrophages by corresponding Advantages: it is beneficial to
formation cytokines the control of cell
iPSCs was induced into myeloid progenitor cells to differentiation or the study and
Monolayer produce macrophages step by step under the action of optimization of the
Small scale . . - - L .
strate culture many factors, and the induction efficiency could be differentiation conditions of a
9y increased by using CSN1S1, and the steps were clear single variable
Co-culture iPSCs was co-cultured with bone marrow stromal cells  Disadvantages: low
: - to induce hematopoiesis, and the induction efficiency differentiation efficiency and
induction . S . .
method could be improved by inhibiting Ink or enhancing high cost
STAT5
No concentration gradient of cytokines is directly Advantages: it can be used for
2D monolayer . . o .
allowed to enter the cells, reducing the differentiation large-scale production of target
culture method . . . .
operation cells with low induction cost
Large . IPSCs can be differentiated into macrophages on a and high efficiency
3D suspension . . . .
scale large scale, but the environment is not conducive to the Disadvantages: need to rely on
culture method - . . .
strategy formation of dynamic balance expensive production

Bioreactor
culture method

It can improve the use efficiency of raw materials, the
product is easy to collect, and the differentiation
efficiency is high

equipment, the investment is
large, and is not conducive to
research

*2 BR-ERARESFHEREIER@TRIC
Table 2 Morphological characteristics and main surface markers of monocytes and macrophages

Types

Morphological features

Main surface marks

It is large in size, 15-20 pm. The nuclei are often

Monocytes

eccentric,

chromatin is loose and reticular, more

chromatin than shallow cytoplasm, and basophilic

CD14, CD45

Macrophages

M1 macrophages
M2 macrophages

It is generally round or elliptical, and has short
protuberance, and the functional active person often
stretches out longer pseudopod and shows irregular
shape. The nucleus is small, round or elliptical, and
darker in color

It is usually a star with multiple prominences

Cell morphology is round, basically no protuberance

CD11b, CD14, CD18, CD45, CD64,

CD195, HLA-DR

CD80, CD86
CD163, CD206
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TE AR P28 SN 0 DAk B0 52 5 % %o TR A sz g o
IPSDM X2 B ik SR iy B 1 71, SR RE b
TRM, AR BR AR 240 0 6 AN A0 i 767 4
T — ARG, ARG WA A 4
TR T AP

I 2 8 35 IR 41 2% 2 M7 e S A 2 43 #r
IPSDM 7 % g 155 U 8 <7 7 1l 4 A5 4 TG PR 19 v
14, A RSN IPSDM DL S A M 14 2%
S5 Q0T A S R T T RS S A S, ST A
RYTHIN N 2 B I0E 40 A O 55 955 1 B JBbE 5k 2
3B A T R AR S RS PR R T
PR R, s B 2B TR L R R
TN X TR AAB Y, A A AR
JEAR YU R R R ZE R R ALE, R A
IPSDM 7. He 92 95 I A5 760l Jo 3 1 LAl KA A8
#, Bernard ZEFH IPSDM 9% Ho k45 4 AT 1 1
JERYL R K ESX-1 VIR A3 R RIVEFA, #8R T
2 T 1k P i 5 3 72 PO

IPSDM TEAHIIAYT , R b AH IR I7
T R B A A AL # . CAR-IPSDM A i
e Rl S I i A W 4 T e A R SR T
BRI R HFGEM TR p B EMH T
RSB T REAR T /)N U 9 N 8 o R B 83 11
K, I T HUME e 1118, Ackermann 25
IPSDM A S 1 X6J 41 1 4 I W 3 Je% 4% 1) 40 3 7
g, HRARST T EIE B 2 ke B IpSDM
L HMDM 34 HLA-DRY™, ARG ML ARA%
TRan i, s et i) THUATEE, oA 2R hRE
T, & —Fh 5T e e AR R e 3 2 ) AR BLAE
Ko AU e S 10 2 SRl FFOF Al 2 Fhast
B AN OE A A (¥ 5 41 K% 1 IRk e AN
F IPSDM  BEE A Rk o G HE R R0 1545 IR
W, JEARENGSRILIhBE ST 0 007 0

FIFH 1PSDM AT DL 434k R 2510 20 204 B 1 i
YA R R, T SN P B CRISPR/Cas9,
HAFFRAE TRM FTib J i 6 B s IR AL
R eb B P e A 35 2 4 e e sh BEDO) ) sl

&: 010-64807509

JIN S B 40 B g SALLAMOY it e L w4 M Y
PPARYM | k& U 40 ) RUNXBIO 22 s
i 103104 F B IPSDM #E4 7 KW 58 48 1] fig
Oy W A AR S (A i 3 1 T AU 1S | T
IR P R OOV ST AT RIS . H YR
PERPIBE, IPSDM REMEIE N IR A5 1540 17 41 21 5%
P I A0 AR [F] ) SR B AN D R FRAE , XA ST
S0 B B A N SR A T A R BT 1PSDM Yy
KN YSMPs i #Y Mg it T — 4~ R4
AR, R DX MR g M BT A 5 s 2 i [
B IR R 2 210 B B R Al R Rt T — A
SRR T H

KL, 1PSDM by B W 4l M AH G B e . B
Y7 1 B T DL A A IR T e 2 0 R 1 40 i Sk
VEERAE T AL . RN b 5 i ad D8 40 G
J5 ¥ (40 CRISPR/Cas9 #11 TALEN) 47451 ,
IPSDM X3 T —F&FEm . P05 Y B e 41 i ok
P, AT T R A R E BT AR

5 R&EHRE

iPSCs MUAHKCIMBIE 245 T 10 RERF
g8, WG T — BRI, SRR T 40 M AR
[, iPSCs fift g T %28 Hlk e Il 50 146 B 3 7 )
B, AR AT RIS TR RE T 57 L BB
(EATS A5 AR 22 ) B AR 5 A e, T ARARCR . BURR
W, Sk 2RV 5 L R MR T 1 ) LAY IR 4 2 24
RIFRE . EEWRHET THEATET L
A ML(piPSCs), f#HT T PeE ZHEVE T 40L& & 40k
f— ZR 51 S5 R 7 A R LRI ok, 5
LA T R B =R 2L RE J1 ek A
REAS 7 AL W AR, B BEAS B A4 5 R i SRS
R, 18 piPSCs B L Rl 1T REAEFEGRIGI41 I
RN Z R T A i BE A BE 1EA S B E g
ML, (ESEE S 2R T A BE 755 1) 43 FL A L W2
B, R ARAGEE, W, 7E2REE S
Hh, RSB S AR R [T R
BUAE SRR B HIEH T, dREAREN.
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