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[Abstract] Alzheimer's disease (AD) is one of the common chronic neurodegenerative diseases, and characterized mainly
by the deposition of amyloid B-protein (AB), hyperphosphorylation of tau protein, and neuronal and synaptic loss. Currently
approved drugs can only alleviate the symptoms and cannot completely cure the disease. Stem cells have specific abilities of self-
renewal, proliferation, differentiation and reprogramming. In particular, the induced pluripotent stem cells (iPSCs) developed in
recent years have provided a new research strategy for the treatment of AD. The combination of iPSCs technology with gene editing,
3D-like organs, and biomaterial scaffolds has resulted in a new approach to the recognition and treatment of AD. This review mainly
summarizes the latest applications of iPSCs in AD, including the application of disease modeling in the research of pathogenesis of
AD and early biomarker detection, the combination of iPSCs and 3D scaffold in cell therapy, and the application of iPSCs in high-
throughput drug screening.
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AD . A4 #%H (Parkinson's disease, PD). = ZE{ii
J7%5 (Huntington's disease, HD)FILZS 45 4 M 2 6 {b
(amyotrophic lateral sclerosis, ALS)%. iPSCs AT
L FFIAE B ORI T — R i, T
FIRABFFEADIY &AL B IA Y7 Hemg

1 iPSCsHAR

20064F, TakahashiZs™ AL 192450 [H 1 i
P 4P SR F (Oct4 . Sox2. MycHIKIf), it
TS SR 7 Mol LA /N RRUSCET i 4 g i ik
ARAFIAL T IS T 41 (embryonic stem cells, ESCs)
2 REvE T4, FRESH “iPSCs” . iPSCsRUET
PRAN AR AR AR A , 4 J JEk BT 20 20 e i i 240 ™
8, /Ny SO TR EURAG 1 1 SR T 20T
WAL, il e A M LEE B SRR
G T anREIR S, AT JERR 3 5 A4k
A YR R S iPSCsAT AR R 45 T A 4
FIRIDNBERRAE , BEASTE I e 20 BT P 5 fi [ 22
FEs ol R Pl AN SRR P, BB ELIEA L
MK N B ETF 4 A A A R B 2ot R,
LR e pf 2ot

UEAESR, A FiPSCsHYE AR AT Brkiatt, MR
FH R 3 5 B T M s B 1 O 28R A8 Sl SR FH AR B
PR EE 4 L SipsCs™ Y, WFSE RN, AR R
HRM A R R E R O T 28
A=A PSCsI TR FE AL A R G0, W . B9
T IR AMARR A B T
— /N, AIVCET . FSK, Wil se ml LLHL
FSox2 FOct4 175 3 41 it 7 2 A2

iPSCsH AR NFEBIRAR L T AR BT T,
R E 2 K B RS i . iPSCsAEMS 7o il s s
BRI SR BRPE, #ES7 IARSh — 4 (two-dimensional, 2D)
A0 i 5 FE K 22 N =4k (three-dimensional, 3D) il i 5
B, DL M 2 B B R R . BRI A1,
iPSCsH A RBRAY [ TR H B MorfbBE 1, R~k
B E RS EIPSCs, RKFRRE Lk /> T i HHESCs
R A S BRI A, i 25 W Ok AV AT 2Y . BT
BT RO T RE . HATIPSCsEL {2 I FH - Atk
WFE . Bea B . ANy s A 25 M ik

2 iPSCs5SADZARmIEE

TEiPSCsHE ST 1Y % i A R B0 22 /i, AF9E A
B R /N BB P RO 9T AD . RV /N R
NEA — B 0y RIJRFE K, (H B AT ] — Fh /s B

TR B 5 5 42 JB /R AD R A BE R BT R
FBE A B 1) 40 i sl 2 407 A P S Cs AN T DAk A
AR A, kg T AR RS R R Y 12 B R
il A0 e HE R Y BR =z AN, iPSCsHESL Y
PRI T 2D SRR W B B 3D IR, JE
AT DLFEAR X /NI 25 88 Th 5 95 KA iPSCs,  FEAIRER
TR ALY, B AR 3 40 M A K T R Y A 2R B
B R R, A SO R S 3D AR
RIR] DI 22 A Al B AR . Zanistfy . 40
e E] 2 i BT K R A R R AOA B Y ek
AMYORAR 2 G P BBFSE s, Ul 40 R A A P
MR, RERIATAMAREY . Notchfs 5 i
SR 2 E SRR, 3D A S H 2 4 R 5
ARG A AD R 2 6 P HAT S5 AD AR
ML AH SC BiPSCotbt Y F2 2L A7 FL 2 25 1 (presenilin-1,
PSEN1)%AE | HZ K2(presenilin-2, PSEN2)%E4E |
VE N FE B FH AT A 2 H (amyloid precursor protein,
APP) AR AERAY . AT 40 175 T i S Co i 7Y v
AT LA WTAD B AE W hR i, NI 48 7~ AD I & 9
ML
2.1 iPSCsiESAIPSENIT ., PSEN2ZEAF fii il
PSEN1AYHLAI R AF 415 DE9 . L166P, E280A .,
M146V., M233L, ITAFEARHT A B 58 A8 41 45 A246E
5 Y256N. H214RFIG206V>™! PSEN1MH A 58
AR 2 AR 42: AB4OFK L FP7

MIEAHFPSENT DE9RAE AD B Hh = A 1)
iPSCsHR I i 7, BUR T PSENT DE9ZRAE T 3AD
FRE BT SO AN i e B M R A R R A, AR
iPSCsfITA: A AD ALY I 57 20 B 12 i2E AD B BEHIE B
DE9ZE 7 T4 N I W vh Ca™ iy B i P . S mi 4 ks Ak
R . DE I It 4 i 7E 5 i 3038 e J3- 26 ol 54 P4
F(HYENFE-2. AANR-6. AN ZE-10
FIURE 20 2 ) . RIS R, PSENTAYZRE
AT S AN Ty - 43 A T 9 M, T DE 92 AR Xt
y-A3 IR AR TE R P BIESR A A 2 Ry R
T PSENT DE9ZEAR A [n] 4 Z [ A7 7E H K
BAY I AR S J P LA R AS [ B B2 A8 P 7 AS T £ 5 125K
TEAG y-3 WA il 1 T35 Y

PSEN1 L166P% A8 J& fie H Moy P 1) S P BT /R
PR BRIA (familial Alzheimer's disease, fAD)RAFZ
—, #EATL166PZE AL Y AD M AE MUiPSCs T AE 1Y
P2 O AL PR/ 3 R, T aX — R £k ] 3E
ik BVE K FE I A4 25 1 24 fi# 14 (beta amyloid precursor
protein lyase, BACE)I&Jr"> . A 5T (IPSEN2
NI4T 7RI /R T %4515, H A g s
taudf [ 7E P 1 FH AL B . B 58 PSENAY S8 AR A5
TR A IR T 5 % B % IYPSENT E280A iPSCs™ |



HPSENT A246E  HIFAD F 17 A2 AUiPSCs%5 . HIlk
Al UL, iPSCsfiT A By A i vT DA A —FoEr 0y T2 H
KR FNAD AR EY)
2.2 iPSCsii FHJAPPRALAI  APPRAS IS
KM670/671 NL. A692G. APP swe. V717G.
A673T . D678H., V7171, APPAE &0 ff5¢
WK, A692GHIAPP sweZAEXFAB42:AB40 MY HLF

M, V717GRAZSHNAB42: AB40 FLR, T
A673THE Ry —Fh UL APPZEAE I S B A B 1Y A= il ik
L, LT ARERADR RS . D678H & 5 A8 X}
PRI 05 T B A 2, IR R AR AT B4 WA
YIRS BT, — i, XA il Res | APPRY 4 AR
b, M EEABH R J—Jrif, & mi Mt
fID678NFIH677RIEAS Al FIlE ABLT 4 1T ™. #F
55 N T2 (5| #EHE APP D678 HZE A5 FAD i 5 77 A1 1)
iPSCsiF A TMEL B, RiF T AD-iPSCsHY I £8 R I
HABY S R taudE 1100 W MR AL . %A
fifi 2 e R A B LR R 1 v, HLAli e AR K2 4
Horp ) g€ A K 2 0 A 5 D IR R A T
3B (glycogen synthase kinase, GSK3P)HJ¥ G244
tausk ARG AL A 28 |45 eAbh, V71719848
MAPPAE "2 S AR T3 B2, V71714
ZE75 2 ffi tau B 1 A4 1 Pl tau 85 1B R ALK F FH s
APPA |25 Bltauth 1 5 W WERR AL, W% GSK3BHY
TP

KREBAD I kM R, (HA1%~2%

B 191 R PR & T, fEAPSEN1, PSEN2FI
APPREH I AE 28 7E . TR APP AR (1 /R 7 A=
HYiPSCsBI Y | BH ()95 BEARRAIE 220 2 AD (1 L =
P, TR I 0 B %) JHL b B R AN AR SR 4E |
M LT it | W2 U IR TSR AR AR LR B
PR IR Z A RS ADLBE A P A BRI, REAS
SRR S W L R R R B S IR T SR — A R
LSRIUR S
2.3 iPSCsHIRI SADEYbR G HIIfive B t4F
Hellfs ARIR I A9 Z IR KGRI, ADIRYT B A7 AE—
SEROMERE N e R 2 20 BN AT AR T 2R
X AD B ST TR 092 W R I IR T T2 R
ADIAYT R JCHE . (K I X AD Y YA I 5 st 7 1)
WKk W R W SR, B EIE R S W R
4 (positron emission tomography, PET) & ILIGH
7 (cerebrospinal fluid, CSF)H 1€ Mk & 1 1 fof
ZH, R BBk S SR R 5k TCAE IR (U AD
Ho 20174, WFGE N G X AD-iPSCs AT A 1 #
LUK IR WA AT A3 W7 A 25 52 CSEAR e A Wb i
I AR NT S Mgk Z2 K A3 M b R el -TR M AR 2R
(alpha-1-acid glycoprotein, ORM1) & Jk /b, Kt

Med J Chin PLA, Vol. 46, No. 2, February 28,2021 195

TR AE P L W 82 B CSER ORML Y 1 3754k
WA BTl 2 4B 2% 2 1O ZG I A) ) fopr i o %
BH X 3500 i PR 8 T8 1 R A 3 24 064 7 L -0 AT
FII FH GSE 11758918 W 51| B 45 42 XoF AD f8 35 g B ol
FJiPS Cs A Y 14 4 25 AH 4H i (neuronal progenitor, NP)
IR 202 (A 25 57 F Rk S kA 4, SR
AR (discriminant analysis module, DAM)%7%
AT LR B0 0 A Mrn s Y . FEX I SE Xt
IR PE BT IR P15 R0 (sporadic Alzheimer's disease,
sAD) H 5 iPSCs 3R I 1Y NP 5 -JF i 8 ) I8 2H Al NP gk
e, JIH T 1o, HaiiMEIS2
HOXA2, COL23A1% K. [AH), iPSCsRIEM
M ITCLEDAMA MG #E T 12T 7, Horp
f3ECOLI1AL, SYT17. TFPI2%4:, HIGIEL: B 5
Patel & IR Mg 45 5 — 2. Ik, AT iPSCs
ARSI AT DL 1) R 5 A A, Sk R PSS Cs ok
TR 11%) 22 240 A 750 ke 5 3 B 312 W AD I A A i
Pi2ase T Al

3 iPSCs5ADZMBEYT &

TEADIIGIT . KL TiPSCsHy 4 M Ay iy
FEH W Z— R R 2o it it
PR R S AF AE DR B B i A R, =R 7 AR R
20 i e A B e 22 0 DA GRE S HR AR L s T AN
(neural stem cells, NSC)BAH AU HADIIRYT HEAHE
T AR N, I RE A A AR Uk 2
A7 1 R T & #E P e AR VR D, 3l ok 4 AL
P AD SR AL TN HTRE J1, AT HE AD A9 BRCLR
B BRIz Ah, NSCHAHRBTINE S L 16T
FIEAR, AFEAE R R . S R . 2F
B SV BB, LARRIRAD /N BB () AR
K BFTE R, R SR R T B T s
AL RRGNE, I E X e AR AT
W) S K e B A7 . TR R A A [ &R
20 v A
3.1 iPSCsHARSAMEHAE L/NRiPSCssrfb
NS C S 4l 21 /I BRUIR iR il J5 25 3 78 20 [5) 19 i
DR, 43 Ak b i i A0 B R AR 2 o0, AT
PRAMB AL 0 #2258 . hiPSCsAF A 1Y L I 41 il ke
4 i # 1 B SxEAD 5 SE I AD /N A Y, 2 st fh
&1 5 RE ¢ 15 — Fh % flt AB B9 26 1 B, DT A IR
ABIYZK M BF5E W%, iPSCsHE NS 1EAD A th
i R AR AL . FEPD APPHE 3 A/ BB 7Y
W, hiPSCsAiF AL Y IE AR AE A 28 o0 A 1A 45 2 23 ) 3%
PR 2 &, O 0 s e R A 0L
hiPSCs-NSCH# A 2| 26 /N R a1 S b, ol 238
Mz RERY . U JLAE X T 40 M # kL B A R B9 AD



196 (@i ZErE %2k 20214F2H28H 468 42l

KRN BB RS i 20 A7 S s, SR 1R X6 sh i
ICAZ R 25 ) R 2 A B 2 2 48ipscsirfk
%) i 22 Bk B A 3] 32 0 9 /N BRI B A8 A7 0 O
Iy A A e B R T R 5 4N A N 2 5% e R 4
JRBS A SIS RIS MR I, RS REA R
JCH] FRIKEFIEETY . ADK RABRBTSE Bon, #
28 SR T (WINGF) BEA NSCH ML IG T A8 1 i H
A HELAR B #h 2T A 2 M B B0, 3 GE KR
3 FCAC e 1Y,

FiAk, BAHRINSCTEL RS Mo fbad i rp s 2552
FZ R KA R W, R, AAPP
() 2ok B e 3k T S S5OR A A0 B A R 22 1 BT R A
B $E R AD Y & i 7 T RE X NSCRS M IR T
G E SR i1} PN [ R S YO €73 KR PN
AN EANET, IS —Fh S R i
K. MEITTHAERN AN RS, GREAN, &
I 1 3R i 2 i T R £ TR Bk FR TR BK & iPSCsTIT AR 1Y
P2 TCHEFR T/ NG P, AT B8ORS C i) 58 fih B
¥, (R R AN A 2R 2L, AR AE3D 4R 1
iPSCsTE T 5 FF A7 I AE TR R4 = T 23845, B4
iR i A 22 5 Bie i S 22 e LA A 1 i B s 3k Tl
AR G 3 i W C S S Y (VL E A
EA—4R M2, RS A0 I R A AE 1 Oy ik 7R
AD AR A58 v /b, Rk ] 2 o H
TFADRRITH .

3.2 YU AE AT E Y )

3.2.1 AN B TiPSCsIIE YT BA AR
PERAZNE, (HJEfAD A B = ] F T 55 4 7 )t
BRI, X — [l BN AR IRYT W B JE T AR
ARV AT BEJEADIRYT 1 75 — B, 11 2E TiPSCs
ARG YT AT LR R M 2 o0 T L BRABVLAL, [H
1 H AT T RS A AY T 20 i 75 22 8 ) R o s BT Y
FRUEIT SR VE R L oY, (A5 B — Bt B A R
P A T T I BRIG T A AL ik a7

3.2.2 BHATHFAE X TADBITmiS ., Bk
LRI, 20 AR St B EL Bk AR . AD Y
P2 1 (75 AT AR X 2 B L %) i AR I TR R 5
L. PAAD R KM A 2 A X 332 3 T 52
LG T B RS R TR Y L
ZHT, BRI REXTAD B A AL, BT
ADMIMLHIAE 2%, FEREI RIARMERG E , H A pad # ]
REXTNSCROAE BRI R 7 A S g i L,
YN AN RS S AN A . A7 0 R ThRE RO MR B A7
KB R R B B A R TR FAD B R,

4 HYTHIE
5, BT Al AT A A M g i B AT

17 i & (high-throughput screening, HTS)EIEIRITZY
e 1, AT LI S AD Y SR 20 A R 0 me
HiPSCs ] LR B H L R RS, B 4 b A 0 22 R 455
PIRRY A, M SHTSHZE AR, nTRE N 245
PR G Bl BRI S

AD B F R i PS Cs Y # 28 JT RE % T T I
i e y- . -4 0 T AT A 59 R A BT 1R S5 e 3k 254
UWNPSEN2 iPSCs Y i 22 7T ] XiF 43 Wb i1 341 7936 97 7
A RS AEFE ST I AR,y 4 s BT A
F AP 7E 2 L) Semagacestat fllAvagacestat X AD 1Y
BT B ERCR, JFH R SEOAM R,
5SS AR R FERFSEAPP V7171878 I %
P, fADM 2T s AD A 28 JC AR Xt 55— Foh 43 30 it 40
I FIDAPT A= J hvi, I H AIDAPTALFEAY, 5
B IS MHIAB38 . AB40FIAB42 AR, %3
GNIE K B — R RENS 45 A AB YT, W] LABH 1 APP
V7171 20 B tau B FKOE 38, 76 I R I
b, BRI R AR T ABAK K, (H R AR
WA B AG  BE SR DO A, T RN R
(docosahexaenoic acid, DHA)RE 5 M K KN
e A AT P R R . BAT APP-E6938 58 A 1Y)
ML ITCEDHAL IS, fAIGAFEE A, (5T &
NDHAJRYT RAEE AR, ANBEVE N —Fp B 7
BT BT LG, iPSCsTR 0] LT H AR 7 1k
AR ERE 258 BF9E N Bl AD B E T AR 1Y
iPSCsH B %5 T —FfAH JC B0 A 1 —— Ml S tau i
F (extracellular tau, eTau), JFJFA T —Fpsl Xz E
H AT AR I ah, 45 B Y iPSCo i Al s
RURE 25 EOB e A, DT K B2 24 ) A Ll
W o AFIE A R BT 245 ) ezogabine 1] L)
FEALSHYiPSCstb B v = AR Y7 AL, FE X TBF 5T
ezogabine X {f: Fifl 8 S 16 47 164 Ak il 1 35 R 2 728 A Aty
JE R 275 (A COORF72) U ALS 5 3 HiPS Cs i Bl 7= A
TR,

e T JR T — 003 2 0 AT 0 R B 24 A B
5%, FIHAD-iPSCsiTA: (NP A FI g 28 Ju i A
PAL1000FWD AR 14 73 Hr % 28 HA HURH AR DA T 40335
HI25%, KBPSCsHTA: NP I LT X IR ZE A
AT 25 5 — Y B 2T R AR, R R
25T RE S a1 A I A6 Hh o B — S kL 2 A
FIAR R R, M B & M. iiiPSCsH AR A
IR AT A T NA, WA HZ R 2
PR PER I AR T AT

5 RES5REE

AD 8 R 5 PP S Cs 4R A9 M K- £ BEAG T 4t
SR A R A RO R, JF HRERYE E 2



FEHULE A5 vE 30 1 0 0 hy 245 400 ARG DU 2 — o v K
BT, 31X R BIF5E AD 1)V 7E S0 L il R 358 5 24
PR T HORIHE . HEfEAAPP, PSENIAIPSEN2%E
AHJAD B F Y, iPSCsHE AR N HLIL PRI B AL T —
RV TEBNAY T 7, 1 2 TF X Be e A8 ] Ry f K 0R
JrADIRUERS B . XTI AR AR T MADE A &
I AREGE H2C R R ME , BT IR T A BEASLRLAE &
ADIRIME iPsCs 5 HoAt 40 f 185 72 4k 3D 2 i
BRI A BT 5T VA T AD TR T R BT Bl
FEXTAD B IR HLHIA R R A, KR AH BRI &
HORER ] A AL AR S T ZEE I 25, T
RRPIADZY Y& LT 17 .

[ &%

[1] Xiao HX, Li T, Peng F, et al. The molecular mechanism of
autophagy and its research progress in neurodegenerative
diseases[J]. Med J Chin PLA, 2019, 44(4): 341-346. [ 5 525,
AR, B, . H AP ZIBAT VR o A T RIF 9 2k Jr
[J]. AR 220K, 2019, 44(4): 341-346.]

[2] Firdaus Z, Singh TD. An insight in pathophysiological
mechanism of Alzheimer's disease and its management using
plant natural products[J]. Mini Rev Med Chem, 2021, 21(1):
35-37.

[3] Chen YG. Research progress in the pathogenesis of Alzheimer's
disease[ J]. Chin Med J (Engl), 2018, 131(13): 1618-1624.

[4] Wang X, Sun G, Feng T, et al. Sodium oligomannate
therapeutically remodels gut microbiota and suppresses gut
bacterial amino acids-shaped neuroinflammation to inhibit
Alzheimer's disease progression[ J]. Cell Res, 2019, 29(10): 787-
803.

[S] Cao ], Hou]J, Ping J, et al. Advances in developing novel
therapeutic strategies for Alzheimer's disease[]J]. Mol
Neurodegener, 2018, 13(1): 64.

[6] Tam C, Wong JH, Ng TB, et al. Drugs for targeted therapies of
Alzheimer's disease[ J]. Curr Med Chem, 2019, 26(2): 335-359.

[7]  Tcw J. Human iPSC application in Alzheimer's disease and tau-
related neurodegenerative diseases| J]. Neurosci Lett, 2019, 699:
31-40.

[8] Takahashi K, Yamanaka S. Induction of pluripotent stem cells
from mouse embryonic and adult fibroblast cultures by defined
factors[J]. Cell, 2006, 126(4): 663-676.

[9] Takahashi K, Tanabe K, Ohnui M, et al. Induction of pluripotent
stem cells from adult human fibroblasts by defined factors[]J].
Cell, 2007, 131(5): 861-872.

[10] Amin N, Tan X, Ren Q, et al. Recent advances of induced
pluripotent stem cells application in neurodegenerative
diseases[J]. Prog Neuropsychopharmacol Biol Psychiatry, 2019,
95:109674.

[11] Duncan T, Valenzuela M. Alzheimer's disease, dementia, and
stem cell therapy[J]. Stem Cell Res Ther, 2017, 8(1): 111.

[12] Pang ZP, Yang N, Vierbuchen T, et al. Induction of human
neuronal cells by defined transcription factors[J]. Nature, 2011,
476(7359): 220-223.

[13] Liu X, Li F, Stubblefield EA, et al. Direct reprogramming of

human fibroblasts into dopaminergic neuron-like cells[J]. Cell

Med J Chin PLA, Vol. 46, No. 2, February 28, 2021

197

[14]

[15]

[16]

(17]

(18]

[19]

[20]

[21]

[22]

(23]

[24]

(28]

(29]

Res, 2012, 22(2): 321-332.

Sommer AG, Rozelle SS, Sullivan S, et al. Generation of human
induced pluripotent stem cells from peripheral blood using the
stemccca lentiviral vector[ J]. ] Vis Exp, 2012, (68): 4327.
Urschitz J, KAawasumi M, Owens J, et al. Helper-independent
piggybac plasmids for gene delivery approaches: strategies for
avoiding potential genotoxic effects[ J]. Proc Natl Acad Sci U S A,
2010, 107(18): 8117-8122.

Fink KD, Rossignol J, Lu M, et al. Survival and differentiation
of adenovirus-generated induced pluripotent stem cells
transplanted into the rat striatum[J]. Cell Transplant, 2014,
23(11): 1407-1423.

Piao Y, Hung SS, Lim SY, et al. Efficient generation of
integration-free human induced pluripotent stem cells from
keratinocytes by simple transfection of episomal vectors[J].
Stem Cells Transl Med, 2014, 3(7): 787-791.

Hou P, Li Y, Zhang X, et al. Pluripotent stem cells induced from
mouse somatic cells by small-molecule compounds[J]. Science,
2013, 341(6146): 651-654.

Warre-Cornish K, Perfect L, Nagy R, et al. Interferon-vy
signaling in human iPSC-derived neurons recapitulates
neurodevelopmental disorder phenotypes[]J]. Sci Adv, 2020,
6(34): eaay9506.

Onos KD, Sukoff Rizzo SJ, Howell GR, et al. Toward more
predictive genetic mouse models of alzheimer's disease[ J]. Brain
Res Bull, 2016, 122:1-11.

Jenkins M]J, Farid SS. Human pluripotent stem cell-derived
products: advances towards robust, scalable and cost-effective
manufacturing strategies[ J]. Biotechnol J, 2015, 10(1): 83-95.
Gattazzo F, Urciuolo A, Bonaldo P. Extracellular matrix: a
dynamic microenvironment for stem cell niche[]J]. Biochim
Biophys Acta, 2014, 1840(8): 2506-2519.

Ingber D E. Developmentally inspired human 'organs on chips'
[J]. Development, 2018, 145(16): dev156125.

Pagelia P, Catén ], Meisel CT, et al. Ameloblastomas exhibit stem
cell potential, possess neurotrophic properties, and establish
connections with trigeminal neurons[ J]. Cells, 2020, 9(3): 644.
Vallejo-Diez S, Fleischer A, Martin-Ferndndez JM, et al.
Generation of one iPSC line (IMEDEAi006-A) from an early-
onset familial Alzheimer's disease (fad) patient carrying the
E280A mutation in the PSEN1 gene[]]. Stem Cell Res, 2019, 37:
101440.

Li YS, Yang ZH, Zhang Y, et al. Two novel mutations and a de
novo mutation in PSEN1 in early-onset alzheimer's disease[]].
Aging Dis, 2019, 10(4): 908-914.

Kwart D, Gregg A, Scheckel C, et al. A large panel of isogenic
APP and PSENI mutant human iPSC neurons reveals shared
endosomal abnormalities mediated by APP 3-CTFs, Not AB[J].
Neuron, 2019, 104(5): 1022.

Cedazo-Minguez A, Popescu BO, Ankarcrona M, et al.
The presenilin 1 deltaE9 mutation gives enhanced basal
phospholipase C activity and a resultant increase in intracellular
calcium concentrations[J]. J Biol Chem, 2002, 277(39): 36646-
3665S.

Sun L, Zhou R, Yang G, et al. Analysis of 138 pathogenic
mutations in presenilin-1 on the in vitro production of AB42
and APB40 peptides by y-secretase[ J]. Proc Natl Acad Sci U S A,
2017, 114(4): E476-E485.



198 A gk

20214F2H28H a6 52l

[30]

[31]

(32]

(33]

[34]

[35]

[36]

[37]

(38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

Veugelen S, Saito T, Saido TC, et al. Familial Alzheimer's disease
mutations in presenilin generate amyloidogenic AP peptide
seeds[J]. Neuron, 2016, 90(2): 410-416.

Hiltunen M, Hwlisalmi S, Mannermaa A, et al. Identification of a
novel 4.6-kb genomic deletion in presenilin-1 gene which results
in exclusion of exon 9 in a finnish early onset alzheimer's disease
family: an Alu core sequence-stimulated recombination?[J]. Eur
J Hum Genet, 2000, 8(4): 259-266.

Moehlmann T, Winkler E, Xia X, et al. Presenilin-1 mutations
of leucine 166 equally affect the generation of the Notch and
APP intracellular domains independent of their effect on AB,,
production[]J]. Proc Natl Acad Sci U S A, 2002, 99(12): 8025-
8030.

Zhang W, Jiao B, Zhou M, et al. Modeling Alzheimer's disease
with induced pluripotent stem cells: Current challenges and
future concerns[J]. Stem Cells Int, 2016, 2016: 7828049.

Yagi T, Ito D, Okada Y, et al. Modeling familial Alzheimer's
disease with induced pluripotent stem cells[ J]. Hum Mol Genet,
2011, 20(23): 4530-4539.

Muiioz SS, Balez R, Castro Cabral-da-Silva ME, et al. Generation
and characterization of human induced pluripotent stem
cell lines from a familial Alzheimer's disease PSEN1 A246E
patient and a non-demented family member bearing wild-type
PSEN1[]]. Stem Cell Res, 2018, 31: 227-230.

Chang KH, Lee-Chen GJ, Huang CC, ¢t al. Modeling Alzheimer's
disease by induced pluripotent stem cells carrying APP D678H
mutation[ J]. Mol Neurobiol, 2019, 56(6): 3972-3983.

Long JM, Holtzman DM. Alzheimer disease: An update on
pathobiology and treatment strategies[J]. Cell, 2019, 179(2):
312-339.

Lin YC, Wang JY, Wang KC, et al. Differential regulation of
amyloid precursor protein sorting with pathological mutations
results in a distinct effect on amyloid-B production[]J].]
Neurochem, 2014, 131(4): 407-412.

Sayas CL, Avila J, Wandosell F. Glycogen synthase kinase-3 is
activated in neuronal cells by Galphal2 and Galphal3 by Rho-
independent and Rho-dependent mechanisms[J]. J Neurosci,
2002, 22(16): 6863-6875.

Muratore CR, Rice HC, Srikanth P, et al. The familial
Alzheimer's disease APPV717I mutation alters APP processing
and tau expression in iPSC-derived neurons[J]. Hum Mol
Genet, 2014, 23(13): 3523-3536.

Israel MA, Yuan SH, Bardy C, et al. Probing sporadic and familial
Alzheimer's disease using induced pluripotent stem cells[ J].
Nature, 2012, 482(7384): 216-220.

Shirotani K, Asai M, Iwata N. Paradigm shift from diagnosing
patients based on common symptoms to categorizing patients
into subtypes with different pathogenic mechanisms to guide
treatment for Alzheimer's disease[ J]. J Biochem, 2017, 161(6):
463-470.

Shirotani K, Matsuo K, Ohtsuki S, et al. A simplified and
sensitive method to identify Alzheimer's disease biomarker
candidates using patient-derived induced pluripotent stem cells
(iPSCs)[J]. ] Biochem, 2017, 162(6): 391-394.

Cavalli E, Battaglia G, Basile M S, et al. Exploratory analysis
of iPSCs-derived neuronal cells as predictors of diagnosis and
treatment of Alzheimer disease[J]. Brain Sci, 2020, 10(3): 166.
Patel H, Hodges AK, Curtis C, et al. Transcriptomic analysis of

[46]

(47]

(48]

[49]

[s3]

(61]

(62]

probable asymptomatic and symptomatic Alzheimer brains[]J].
Brain Behav Immun, 2019, 80: 644-656.

Yang J, Li S, He XB, et al. Induced pluripotent stem cells in
Alzheimer's disease: applications for disease modeling and cell-
replacement therapy[ J]. Mol Neurodegener, 2016, 11(1): 39.
Fan X, Sun D, Tang X, et al. Stem-cell challenges in the treatment
of Alzheimer's disease: a long way from bench to bedside[]].
Med Res Rev, 2014, 34(5): 957-978.

Kim SU, Lee HJ, Kim YB. Neural stem cell-based treatment for
neurodegenerative diseases[ J]. Neuropathology, 2013, 33(5):
491-504.

Takamatsu K, Ikeda T, Haruta M, et al. Degradation of
amyloid beta by human induced pluripotent stem cell-derived
macrophages expressing Neprilysin-2[J]. Stem Cell Res, 2014,
13(3 Pt A): 442-453.

Fujioka K, Hanada S, Inoue Y, et al. Effects of silica and titanium
oxide particles on a human neural stem cell line: morphology,
mitochondrial activity, and gene expression of differentiation
markers[ J]. Int ] Mol Sci, 2014, 15(7): 11742-11759.

Alipour M, Nabavi SM, Arab L, et al. Stem cell therapy in
Alzheimer's disease: possible benefits and limiting drawbacks| J].
Mol Biol Rep, 2019, 46(1): 1425-1446.

Wang Z, Peng W, Zhang C, et al. Effects of stem cell
transplantation on cognitive decline in animal models of
Alzheimer's disease: A systematic review and meta-analysis[ J].
Sci Rep, 2015, 5:12134.

Tsuji O, Miura K, Okada Y, et al. Therapeutic potential of
appropriately evaluated safe-induced pluripotent stem cells for
spinal cord injury[J]. Proc Natl Acad Sci U S A, 2010, 107(28):
12704-12709.

Chen Y, Pan C, Xuan A, et al. Treatment efficacy of NGF
nanoparticles combining neural stem cell transplantation
on Alzheimer's disease model rats[J]. Med Sci Monit, 2015,
21:3608-3615.

Tong LM, Fong H, Huang Y. Stem cell therapy for Alzheimer's
disease and related disorders: current status and future
perspectives[ J]. Exp Mol Med, 2015, 47(3): e151.

Carlson AL, Bennett NK, Francis NL, et al. Generation and
transplantation of reprogrammed human neurons in the brain
using 3D microtopographic scaffolds[ J]. Nat Commun, 2016, 7:
10862.

Chen WW, Blurton-jones M. Concise review: Can stem cells be
used to treat or model Alzheimer's disease?[ J]. Stem Cells, 2012,
30(12): 2612-2618.

Wenk GL. Neuropathologic changes in Alzheimer's disease[]]. ]
Clin Psychiatry, 2003, 64(Suppl 9): 7-10.

Karkkainen V, Magga ], Koistinaho J, et al. Brain environment
and Alzheimer's disease mutations affect the survival, migration
and differentiation of neural progenitor cells[ J]. Curr Alzheimer
Res, 2012, 9(9): 1030-1042.

Chang CY, Chen SM, Lu HE, et al. N-butylidenephthalide
attenuates Alzheimer's disease-like cytopathy in down syndrome
induced pluripotent stem cell-derived neurons[J]. Sci Rep, 2015,
S: 8744.

Tong G, Izquierdo P, Raashid RA. Human induced pluripotent
stem cells and the modelling of Alzheimer's disease: The human
brain outside the dish[J]. Open Neurol ], 2017, 11: 27-38.

Lo Giudice M, Mihalik B, Turi Z, et al. Calcilytic NPS 2143



[63]

[64]

[65]

[66]

[67]

reduces amyloid secretion and increases sSABPPa release from
PSEN1 mutant iPSC-derived neurons[J]. J Alzheimers Dis,
2019, 72(3): 885-899.

Tagami S, Yanagida K, Kodama TS, et al. Semagacestat is a
pseudo-inhibitor of y-secretase[ J]. Cell Rep, 2017, 21(1): 259-
273.

Perlmutter D. Preventing Alzheimer's disease[ J]. ] Am Coll Nutr,
2016, 35(8): 732-733.

Doody RS, Raman R, Farlow M, et al. A phase 3 trial of
semagacestat for treatment of Alzheimer's disease[ J]. N Engl J
Med, 2013, 369(4): 341-350.

Begum G, Kintner D, Liu Y, et al. DHA inhibits ER Ca’" release
and ER stress in astrocytes following in vitro ischemia[]]. J
Neurochem, 2012, 120(4): 622-630.

Majolo F, Marinowic DR, Machado DC, et al. Important

199

Med J Chin PLA, Vol. 46, No. 2, February 28, 2021

(70]

(71]

advances in Alzheimer's disease from the use of induced
pluripotent stem cells[ J]. J Biomed Sci, 2019, 26(1): 15.

Shi Y, Inoue H, Wu JC, et al. Induced pluripotent stem cell
technology: a decade of progress[ J]. Nat Rev Drug Discov, 2017,
16(2): 115-130.

Bright J, Hussain S, Dang V, ef al. Human secreted tau increases
amyloid-beta production[]J]. Neurobiol Aging, 2015, 36(2):
693-709.

Mcneish J, Gardner JP, Wainger B], et al. From dish to bedside:
Lessons learned while translating findings from a stem cell model
of disease to a clinical trial[ J]. Cell Stem Cell, 2015, 17(1): 8-10.
Wang D, Wang J, Bai L, et al. Long-term expansion of pancreatic
islet organoids from resident Procr(+) progenitors[J]. Cell,
2020, 180(6): 1198-1211.

(Usche H B : 2020-04-14; f&EIH M. 2021-01-20)
(TAESmEE: AEWRIR)





