#3645 HTH
20244E7H

A Vol. 36, No. 7
Chinese Bulletin of Life Sciences Jul., 2024

DOI: 10.13376/j.cbls/2024096
XEHRS: 1004-0374(2024)07-0943-08

NG

e T 2R ARSI RY /NS B SRR AR B R B AE

B RS GG BATE A 3 R B R

F O, BTH, RO T, XBW, RE@, KET*

(T R2EEZRE, BT 212013)

W O LA ES, NESZRETAMAERIMIT NI R B HLE] S 7 B AR 24597 R 30 2540
BNz, FERRAE M AR AT MR AR . A BT AT SO AL, DU S 2 R A M AT AR 1R /0 5 4
R BB A SIS TR B A T 0F B R PRI ERORE T S R ERALA . AR, ASFESRIERE S 2 TR T4 e o
e RMBAIRE T2 RBK, HARINM GG 5 2 ERmFE T B RIG FRE R g Bk, ASC4x
AT AR N T 2 B2 SRR 1 /0N 2 53 R 40 RS 2 1) R Fee IR B FLAE B 7R 2 g BROREAIE A2 R I S, A
BRGNS /N AN R TR R S

KEIR : NIBESZIRE TN s /ANRRANN 5 B JR IR BRAE

&3S : Q813 ; R741 XRAPRERD : A

Optimization of human induced pluripotent stem cell-derived microglia-like

cell model and its application in the study of Alzheimer's disease

LI Ying, WEI Zi-Wei, QIAN Xin, DING Hong-Qun, LIU Si-Yu, ZHAO Jun-Yu, ZHANG Wei-Ning*
(School of Medicine, Jiangsu University, Zhenjiang 212013, China)

Abstract: Over the past two decades, human induced pluripotent stem cells have been widely used for in vitro
studies of human neurodevelopmental mechanisms, disease modeling, and drug discovery, especially in the field of
neurodegenerative diseases. Compared to other research models, in vitro models based on induced pluripotent stem
cell-induced microglia-like cells are more favorable for studying the pathological mechanisms behind Alzheimer's
disease. However, induced multifunctional stem cells from different sources vary widely in differentiation potential
and epigenetic status, and their in vitro differentiation ability is susceptible to reprogramming methods and culture
systems. Therefore, this paper reviews the current development of microglia-like cell models derived from human
induced pluripotent stem cells and their applications in Alzheimer's disease research in recent years, hoping to
provide an effective reference for future microglia research.
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IHEAE 6 > AD WS 254 P, Bt bR, 2 ASIRSE.
RERIT =l RENIRSE SR 2 Rk R
Ty, AR BT R EGR, 23R
P, LR . XL HREAE 6~12 1N H
W EGE A DIREAC N SER, ANRERH 1L AD i — 2
KR NERREA RIS G775, Wi
N Gk B s A s T ¥R, a4 B

£ AD KA R IR, /NI 0T 20 P B 4% Aol
ZRPEH, XAMamEEN. —J7H, Ap K
Pt da 38 2 o /AN LA, 51 R R AN BT
Mod A, @I 2 FE S E B R MR EEER, K
TEER AP BESLAIZ AL, (RIS TE s S — 7,
N TR AR TR 2R S AR BEERAH HAER, 1240
PRSI 2 IR 1 bR 7 FIpP & 8 R 550 HY
e HAEAEA, FRAR#H— PR EHE. A
KA TR H B 7T 45 KB, /NI 5T 40 f ks 5
P 2 T8 B Ry P R R R IR Bl A AR R I 25 N5 AD
R 2 VIR IR ™, 458 T 22 (1 E (apolipoprotein
E, ApoE). BEANMIAZAA 2 (triggering receptor expressed
on myeloid cells-2, TREM?2) 2 11, [&]i5}, Claes 25V
) FH i D8] 4 B B AR A 2 TREM2™™™ . TREM2'™ Rl
TREM2" 734 \ i 5 2 ThAg 142 (human pluripotent
stem cells, hiPSCs), A HIHATAER/IMEZ BT (human
induced microglia-like cells, iMGL) H TREM2 [ 5845
SRR R E RV R O Gy, PRIk
/I8 12 53 248 5 A2 2 B4 i AD B K 2. Bl 3 X
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FETAAE /D SRR 5 R R B IA BB, M HA
AN A SR BN /N 4 L P S B ARy At A
BRZES . dhah, xR 2 IR AT M R A A
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B U, [ T A1 T Y 2 P AR ) 2 it AT B,
fEK B B TREM2 15 5 5 RAdTEs), HER%
B B 55 B R A LU B 230 % . 295 B 1 y-
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MM AR IC DB V& RIBLA - -1 24K (colony-stimulating
factor 1 receptor, CSF-1R). & J7 i 1k [K 7 5 £ 1
(chemokine receptor 1, CX3CR1) LA K 522 iB 1T
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AR BG T4 M 2R 257 T 1998 4, 52 BR T H i
(200 B SRR L TE VR 3 A B 4 LA e S HE 25
B, A0 R 2215 . hiPSCs ifF 58 2665 T 2007 48 21,
HAEAIEAS . RS0 5 NG 40 B bl H A
Lo hiPSCs BA HIRF B = SR, iR
15 BB RE S M ARG R AL TR R IE B, BLE RN
78 N R & ML P20 Ao 2 R g g ik )
BROE A KIE. —2& &I, hiPSCs .ZI7E [H Fr
ARG, A 17 ERE, AMUNFER
YUARIATT 7 AT T BRI, OB K B
(R13 BEAL A AN R VAT T B AL TR R 7R . 2R,
TEWR RS, hiPSCs GBI E it =
FRVESEPRER, MR E R EYRFE Rk oMY IE,
B — A HBAEAE S 2 hiPSCs A8 57 (1 KU BY, ZE 7T

I R P sk DL4EFF hiPSCs B 2 Ae 1 M A7 2B 40 i
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4 P20, B 56 hiPSCs % 54 iIMGL, LRI )
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B 77 3L TR R I A 41 A 3K 34 (interleukin-34, 1L-34)
A4 V& B4R T 1 (colony-stimulating factor 1, CSF-
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S ) 5 L O B B R bR B, R 2T
AR EBs. B 5 R 5 IR A% 2K B o B R LA 4k
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B IE BN RS B RIA 1 1% 3% R R0 [R) o S 4
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SRAFT IMGL FHN A P /)i Joft 48 6 o B2 AR AL, {RLRE
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Human induced pluripotent
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Co-culture model

E1l iMGLE ARG T 75 X RIMGLIASMARIEE

AT EAN A A K- 2 (basic fibroblast growth factor-2,
bFGF-2) flH £ & & £ 78 A 4 (bone morphogenetic
protein-4, BMP-4) JiJ3# hiPSCs, ¥ 1% S lidk it
N H, FERT SR A M A R N gy ik
CD34" 4 Jfil, £ 5 77 & & th 4 I CSF-1. IL-34 Al
A A KK B (transforming growth factor-B, TGF-p),
9% 3 R F AR B AR, 3 RIE TR
R IMGL, BANMEIE R FR 40 Ko XFhT7 %
RAFH IMGL B 5 A G LA B 0 Y5 14T 28/ i
JoF 240 vy P AR R TR 3Rk i B R R 2 Ak R AE
I AR v R 2 O T R SR IR SR B, X i
P& BRI HAR AR T I I AE A A 2 T
JR BT A 3L 5, AT ASLALL bR b 22 2R 45 R L )
A M PR 8% M, hiPSCs 7EIX A5 7R B 55 v A 046
iIMGL. 5Ef£ hiPSCs 15 77 & A I A5 3 B 2B K A
¥ (vascular endothelial growth factor, VEGF). BMP4.
T-2M AT (stem cell factor, SCF) FIEE R A, 4 K
JE 78 FMS % 2 R I (FMS-like tyrosine kinase
3, FIt3). IL-3. IL-6. CSF-1, 537 ja 4if TG
RIL B HEALLE AR EH) ——CD34 Al CD43. it
FE 3 78 B rhom O N UE I BRI Jon 48 i, IR s
CSF-1 A11L-3, 7§ J5 ] 3R 15 iMGL. X ff' iIMGL
() AT ARG L /IS B Joit 4 B AR ABL F) B 2R R TA 1 &R

HRE IR BA T AR EIRE, fESLm = N 471
.

PIAE IMGL #5577 R R Z BB K, IR
25 RAA W, AP XX — A8, Drager &5 ™ JF61 T
— PR N R v, AT IR L 6 B LR /N R A
o A R R B LT & R ST MAF #%
K F By CCAAT M5 145G H H o. CCAAT 3
HTESEAR. TIMERFENEHET S TR
Kl -f- 8. #£ hiPSCs Hrid FikixX 6 Ptk K, 2~3
A JE R8BI IMGL. XM R 7 AR
S 4B 7y ik B L R IR A, faifk 1 IMGL 194
FERRE, A T iIMGL 78 3 R 385 K P _E AT
fth 77 RIS iIMGL f77E— 1 2 5

5 AEIMGLIFRERIRIRN B

5.1 HYApEiRE

B — Y1 F AR Y O A AT PR AR AN R, R TR
hiPSCs %5 5 iMGL ( [ 2), B J5 7E 55 75 5 Fh i
ANFEDI, SRR TN/ o 40 B R DL & AD
PRHEDIRAS R /MR A AE 4k ®, DUE F it — 25 4R
& AD JRJ7H#E 5 . van Lengerich % Y R iMGL
B B AR AR R B — Fh BE 8 BV TREM2 A2 44 (1) 47T
& ——ATV:TREM2, H4AHL RNA /7 FEESN 2
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UG IR BT (RN S 40 i 404k B0 A qed
ZTCISC R, B IMGL 22 5 H i 7R i) g 4
MIhRE, BRWSULAR. W5, FORKF MR R Al
B Y, HURERS, iMGL 233 0 DR -t m 3 5 44 4
FATRH 2 A 2 B RE 204k, (R EERRE 01 K
B W AR — R B R

53 fNKBE

2D YRR EE 7R T AR AR T, VAL &M
TRIEREF5,  ABTCIEAEI /NI J5T 48 M 1 A e 42
RGP HERKIRES Y, RSB RAT A S RN %
SRR MTE 3D £535 R G0 A KB, 40 7R 5L P
FJR b BRI B R A RO R S R R AR (B 2),
AP 2N - 20 R B A R AN 4B - R JSAH B R R
BRI HARIRES, R k4l AT et s il
VRN AR . WiRE 2 3D B~
PR RN G A R I e T L, 3 TN R A
35 7R TR B, T HRIR R /N R4l e N R &
R IR AT 507 Hh R A >3,

2% B IR 5y N E B iEF RS 504k
%o Bl S0k 2 ¥ hiPSCs i5 54 EBs, AR
E GRS I AE K BT, 5% hiPSCs
SRR E G BT, i, Mgt B
TR FR 03 400 i B S (1 R A i i 5 lE 51 5 oA ik AR it
T4 & RS R EMNERSCRE S, BAME
T M, BELEARTM . PR S R
Ffk e MR T . HIES S iEAR G| FiEf
S, AFAE fa A AR P R S

DA hiPSCs Ay JE Al (1) I 25 2% B vl s PE s iy, o
308 3k 4 1) B e [ 20 i KL 00 PR 4 e 2 AL 4T B F)
FECAE AT M B R A T IMGL bl B, ZE T A A
AR BRER S B S5 AR T RO/ IN R I 4 M TE TR AR R R G
R R R B AR IR R R NSRRI A K B =
PWENLE], a0 275285 1E (Timothy syndrome)
2 AR AR 2 S0 U] RS 6 57 5 47 R R B,
TENN R T IISCHE N, BEFEN 08 R I 4 i A
T AKIFE N CDKSRAP2 A5 235 N i Rk 6 ks
S EUEE R AR B B P,

06 2 2% B BEASE AL R A A 2 R G P A A S L Ay
Tean B AR BLAE A, (BTG IR B A F AR
WETHAENL. ShFEN, HTFRZHETRRNS
5, R A A SRS TR AL LSRN S A
KR IR, — B S A st e T
54 WERERR

SRLEPTIR, /IR A T A B B v R UK

AL AL 2D FI B GE R 3D N 28BS B A A, fEAA
HMEEFRIN B TCVE e A I AR L RG A R. ITAE
K, WEFCN T T hiPSCs K Y5 1+ 48 41 g 55 i
I 240 % A 281 S 2 SR /S BROR I A 7] X 3k (1 2),
T H 5 1 TR 4T R A BB B, g i
RNA Wl 77 87, FE R G R, /N B 5T 48 e 3 A
B E B R B A AR R N S PRARFAE Y, AR T
NI SR AN LR SR T RE . BRIV R Al Xk
SN S R 0 W A 2 T A 24 A 1) 47 1 A% 1Y)
AE 770 APRUE R A A A /N i I 248 P A ) ) 737
EFEHNIE CSF1. IL-34 S

¥ hiPSCs 5 SLIG BN AH &5 G A ik & BB AY,
AL B 3k — B S0 UE A A MIF 7T 45 B HERTE 2, ol
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AR, 7ERRIEME Tau B AR T, IMGL 231
TR O /) R S5 4 i = 8 L sk B A B 5
M ¥k IFNAR 2R e, XA R AL A e, ik
1A% AR W] 80 N 870N IS Jo 4 i 1) 3 =2 AV R A
REM. 28 b, o RBA Re 4 B 78 N 540 i
ey s e ph 22 [ B A B DAT 9, Mgy 1R 4 i E
B AT KT B m AL, IF I A R 9T
T HR T 2%, R A AE AR N BIF 7 N 2 /08 i Joa 4 i 1)
B
6 RE

i 7 hiPSCs 1447 T AR BE 4 SL I IMGL 1
&7, IMGL B A 5N it 2 R g8 (1) /N B
Y B = FE AR A JE R R A 1, nT R T AR B A
A s Tau RPN AD A OCIE R ZRIE 2. 58
fl A BT (LSS R 5T, R AE Al N & 4 i 85 7% 2k 1,
SR R KR RAR BB, HE AR
B X LR R AN e 35, (8 NSRBIl AD
PIi KA K R BE ¥ =4 m, o — PR R
KM AD RS 5 R 7E hiPSCs 7 A= 0 Fii 401 o 2 73
PITNRE ZKIEME AD AS[R] 25 5 J PR 5 A48 56 i 4 20
()R EL AR FH P s e 56 ) 0 B8 B, AR AL TE 4 ()
G PR AT AN SE R, T3 I8 77
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