b SR BN 2022 4F 8 H 5 29 B 4 1)

+ 391 -

FELS FHB EMH
[hESFES] R742 [cakdRiRFg] A [ZE=HEY 1007-0478(2022)04-0391-04

[DOIY  10.3969/j. issn. 1007-0478. 2022. 04. 019

Bi] SR 7% 1 2R % ( Alzheimer’s disease, AD) ) R AS B,
PEAE R IR, AD ] WAL S0 . WG4 & 8 3L
BIRZEFBR PP 31 o e A BROAR , 5 R Rk & AR ml s A5 Ay A8k, 32
FA0HE DNA HUEAL 55 50 1 36 Ak 2128 B JE 4 RNA
R, AWEIEEVE AR R 1 T2 1 (Amyloid precursor
protein, APP) 3£ DNA HZALF #1815 AD LR IH5E
P TLRIA

AD J2 & A 1E AR AU AR B Y DA EAT M 0 T fig b
T ANAT A0 3 R E ) FP A 22 R 03B AT A L AR 10
B WA AL, BUE R AR 2R B A UK B3 M
A (B-amyloid, AR) i A B A5 7 bk 2% i & 80 AD KB
A TTHRAEPE R R S, AR FH LR AD i E A
AR, 41 APP JEIAE T 21 Sk, LR S 1E A 78
FUAER AT DU L AR DB BEE, B AD i XU S8 ™, 55
Bk AD AH2G ) APP 3£ H AR 4 % 1 (Presenilin 1,PSD R
%% 2(Presenilin 2, PS2) LA 1) 2845 3£ 0 AR 7E AD & iHlL
b A LR B Y . APP JE P DNA I JE Ak 5 15
i AR AR A E A L AT 2 5 M, S 80 AD 9 & A
iR,

1 APP 5 A

1.1 APP it 5h 6k
APP J&—Ff 1 BUES IR (1, W fE & PR gl Rak, 7E
WAL B APP A B (APP #RER [ 1 il APP FEER I 2 41
AL FFERG YA A AR T 51 22 5% . HH APP R =k
MR AR BS . APP AL 2 M4 & E1LE2 1
SEFIRAN 1 AT AR A A0 I 4/ 5 A 3 R T 8 K A 5 R IX
AN T 400 B 5 F A o 25 A ek = A L . e O
APP JE[R % st =Wy n] 7= A= 2 Fp APP W5, Hovh APP695,
APP751 F1 APP770 5k 4% U, APP695 32 B 7F Hh AR i 42 %
GEAh 2o 2R3k 1 A R 2 B Sl kT, R
LA T RE M RN 2 L (H APP ZE N R AR5 fl mT 4
PR KA EEAE
1.2 ARHYAR

FEVERFEER (17 AR Th BT IR y-4 IS L 1)
FAPP = AR, BT v M WA VIR 0 AT LA T AR 45
FAIRI) 37-43 G IR 5% £ 2 18], 1 I 3F 7 FRF 3L — B — {7
R HORT AR RS R BE 19 22 K, AB40 1 ABA2 J2&:JE Ky R AR

PEH AL 150001 IR IEBERL R Mg S — BEBe ph 2 R 38
HE FEEE EMGREFEES]

PEINTRBR B =Y. AR /K- 5% = vl fE T30 AB
FEA ) G BOAR B4R AR 3E IR A (2-100KDa) Fl 5 £ 4 (>
100KDa) » e RPN ZAERES . 33X e BEB I 4] 1 K0 (1) &
JER 5L DX R HE 5080 B 5 DX W i o S5 A i JR B A 3 1 I
I A% TR R L M 2T . AB40/ AR42 FE BEBR 1
BRI S am R HEEH 5 A0 ML, Ap42 it
B EARAC A T E AL, HER S RE W
FAEBLIT S T T RS B i e A AL R 3 s
BEPRAY S Borh 2ot iR AL R BE T Y o AR Rl B A
FA7 . SR E RT— BT AN AL T AB42 SRR 4RI/ B
AR42 JRAF AL B E 0T REAE AD (19 24 & R ol 5 e AR
T ERAR P B IR 5 AD SER ™ & AR A ES . A
SERPRWT LI i 28 Al 1B, THe 58 b5 5 A8 T i W] DL
FE N 270 IR M 50 B ST 20 LB A= L B 4 T 30
ZIUEH D

2 DNA HE/

DNA AL A B BT 5 2 1 2 W ast A& 18 i, o2
8 B SRS i 8 ) DNA T 008 A R B 2 | i 72
TE A% A 49 DR A v 22 50 TP Al ) T 6 Sy I s W 1 2 1% T
% ( Cytosine-phosphate-guanine, CpG) F IS IE , B 3= I %
5-F KL g (5 methyleytosine, 5mC) , X — 3 #2 F 2 & 4
fEw & CpG i CpG & X, CpG B &R 7E £ /0 200 fi 5k
XH DNA JF1H CpG i B T 6026 1 IX 48, 32 B4 T 4%
SR LR IE DR BT XL 0L Bl g e s e 4 PR Ak
i1 DNA F 38 82 fiff (DNA methyltransferases, DNMTs) i
b SRR P B R L A . NS (X 2H 2w A% 1) DN-
MTs B4 TRl 43 50 & #5726 AN AR T, DNMT1 2 4E 47
H LA B H AL , 72 DNA &6l A 52 B 3k 4%
1Y H AL i O DNA I EEA B2 1 PR 1 JF e i 1R 1Y
AN AN 58 I8 2253 24 A0 © 2 AE A ) DNA AR
DNMT3a Fl DNMT3b 43| Z: 5 FIgohi i DNA Hr ok F g
PRI F AR A A M Sk FE B4R, DNMT2 Al DNMT3L
ANEAT DNA VLR B P 10 2 5 I8 O A R 1y H
T Rl , TE R Fh 2 TR AR CHAAR <Y J5 % B 5 DNMT3a Al
DNMT3b A {BL Y 5 51 B8 IA Sy 2 — ol 1w B 2
DNA J& 85X & Az LA X 55 /K- 1 5 i 32 B2 I
T2 (O i TR S 37 XA B 2Rk s o iz X
BWahG s (O B AL CpG 454 8 11 (Methyl-CpG-binding pro-
teins, MBDPs) 55 H 34k ) DNA #5145 4 . 2% MBDPs 51
b 35 12 B 53— T BT ¥ P 1Y) S S o 0 O ) 5 TR 14



* 392 -

e SR I DUBR . IR R 37 X8 A i 1
SFEPRIGUBRAR OGBS 37 LLAM s B EA K P s T RE S
SR FGAR A . DNA BB AE R N 2 5 0075 IR fiG
K sk KRNSO R HE R R G R A i SRR E X @
PRI K D 2 B A5 22 B A A 3l o ORI 2 I NSRBI
BB DNA WAL 7 8 A7 ¢, W AE | 1 22 R G AS P
FI B S I I A 55

3 APP E[F DNA REMAREZIFS AD

3.1 APP 3[R DNA FRAL R BHS AR

APP 3£ H & AD % DNA F 3L ALBF 53 e 2 (1 36 A
CpG “ MR & 4676 APP LY 5° 3 3 T » He A 34k K
S AR SR L IR B 2R3 . West ZEDSIF5E 1 4] ADL 1 4
B FEI AL 1 5] 1 % R B A i 4 4 L (R 4 DNA, X
CpG H J: Ak SR Hpall g 4740 1, Southern 43 #7 /R~
AD #F WM gz b APP LR B 31 7 X 3L A% . Tohgi
SELOLRESY 10 ARG (> 70 ) N BE AR (< 70 %) APP
LR Bh 7 XA H SRR BT 78 BAEMAORE AR P A B T XX
I AR KA 8 P A . Lin 25070 7 AR T /N BRU/IN B T3 4
i BV-2 g TR S A R i ) SR IR B 2 e R
(S-adenosine hemocysteine, SAH) Xt AR = A A9 52 i, & B
SAH A geiE i 1 i APP ££[H () ik fis 5 APP fl PS1 3%
K Bl /Y F AL RO e i AR B ZE . Hou %51 fiff 5%
T 63 5l AD B 0 72 fxT REE (4 R I A 400 . & B AD
B APP 3 3T X 5mC K MR 5 5% 5% 7= i) o 35 14
fine PAEIXEEHFITFHE APP LR (K)F 3 7 X 38 DNA 1 3%
TR RE AL 5% St FR AR AT, 30 AB AL, 1 i Jon
EAEBERIE R R T AD By Sk E. SR, APP L
ST X Ak KOS 5 AD 19 56 R AR 77 78 4 1
Braachina 2" HF5E 44 5] AD. 8 il i1 4 ZF 5% . 20 il 1% 5 14
SRR 2 26 51 I 5 F BE 45 I g 5 B B APP B R R B
I 5mC 7K 784520 4 =22 18] 2R LU IX 38 F Ak () (. 3
25, Wang %2V HF5E 24 i) AD F1 10 i) 1E # X B8 35 /i 45
Rz APP LR R JEAL AR . 50 MR 4H L8, RWLEEE] AD
B APP L[N AL . 7 A R TR 45 SR B JE R S T
I REALFE AN IR] BRI T 3% A R A A 2H 2 L R A X6 A
INHIREAR R . XS ST R A T /DB AD SR RIE X
TR E A8 )5 i 20 2R e i P A APP 214 B 5mC /K, SR
B2 A 1 Tl — 2 KB 5% .
3.2 ARRYE RN DNA B EALA

AT LB AR th 2 2 W 5 A8 1k 4 fi & BRI 2% L AT LS
s ik DNA HIEARREAR . Chen 2521 7] F 25 25 i AH €435 43
BT BB T AR B/IN BRI Y2 20 344 SmC K- i 3%
FAG . Liu 25022 R B IR X /N B oy HT-22 20 g Fl oK
FLVAE 5 SRR 22 TC A S I 2 B AR T LAFAAR DNMTs 544
T APP i PST 3[R fY) A, i A 78 ER B2 B T DN-
MTs 3% 1. F& ik APP #I PS1 JE [H B9 2 ik, Do % 7
McGill-Thy1-APP Bl LR /N B A ) G002 5t bmic # A
WL EN R NG Bz Jo0 A 5 L AR 9 AR DL 51 e Ak
S5mC K F[EG. Karisetty 2524 (k57 2 ] % E AR Bk

Stroke and Nervous Diseases, Aug 2022, Vol. 29, No. 4

M IRAKTT LISE R 255 2 Gt R 5 S B B ph 20T
2 S TR AR AR ORI B R A2 1 5L ] DNA AL
K RABUE AR T AR IER . 72 AD B b G 41
Y3 , APP LR ey FYER M mis g el 2, X AT RS AR B
BT, LR R Ok R 2 HIEYE R AR 2 5 T DNA
IR, B T 55 5mC K FBEAR, AR R BT 7T 5] &
5mC KP4 e T B g B PR 3R AR 0 T A, 3 1008 3 TE A
FEBESR TR 58t B 491 7 2 1 22 70 70 P B A G2 4R Lt
(Sortilin-related receptor 1, SORL1) A1 fixiHE ik fiff (Neprilysin,
NEP).SORL1 7£5] 5 APP 4 (AR i 48 rh & 45 2 AR
Wk BEE AR R4 . NEP 2R N B AR Mt H
ity 30 3o e 1)y ZOBVE R BE SRR T BR . BTE 2,
X R R PR R . FEXMERR T AR 551 DNA
HEE R R T AR 72k X FOE S AL 80T i —
A AL BRI AR IEF . A, AR BRI 2 LI
2H W RO TT RETE DD AR b S2ma A AD SCEEAE N, AT BE
AR AN E AR L SRR 7R AD f6 B AR B fp Ok 4% B SR
Mo

4 DNAEREHLS AD

DNA 32 FEEALJE 5mC 7E 10-11 F {37 FH M 15 0 UM 46
BEVER T #5460 5 #2 B 3L 0 % 5 (5 hydroxymetylation,
S5hmO) Ay #2200 . Guo 577 & B, ShmC 3 1 s 3L 45 e 18
SEARAE DNA LA AR #EAE T, 7T g2 2 T A0 A
HIE 5 5 75— Tl » ShmC W] G838 33 25 6 5 DR i) o] 42 DX 4 0
R R IR A T RSB T REAE AD Hh k4 E
FVER, Martinez-Iglesias 2528 %t [ T 47 5] AD F1 40 i) 1F
WX B A A I ShonC JK SF-, & B AD 8 35 A ] i % {4
5hmC KSR H 5mC Fl 5hmC 2 [6] f7 78 B 2 IE A&, 3
223K 5 ANRAR RN 1 5 M 5 S (Coexpressed five familial
alzheimer’s disease mutations,5xFAD) %% 3 K /)N Fi AR A & —
Fp R &t AD B8, A0 45 3 A~ APP 2848 B[RRI 2 4> PST 58
AFFE . Grindn-Ferré 5527 55 5% i 106 462 788 Wi By 2 00 7
5xFAD /N B B A B BR /N FREE K ShinC 7K, & 3058 5
/N ShmC 7KOF 2 AR S, X 5 AR BEFTTRUKF-
AHSE IES2M TN RE . Huang 2600 137 F WA (048 1%
{0 E APP/PST BUE LR /IS RS 57 A= BUXT RN BRI f2 2
HHE R ShmC /K R B SE 50 20 /) B K ShinC /KT i,
FHEE . Shu 2R APP/PST XU Sk PR /)N BgE A7 4 2k R 4
A3HT s W0/ BURE T AL R ShmC K9 58 T B (H7E 1
JTRU M R 2] DNA F2 A R H SAR IR IR E I X
ARG X T BEARRE T R SE 45 R 19 28 )& 5 Shu S 7E %/ )N Uik
K APP ELA Y ShiC /K P AT e 5 AL R IEHOC, REH
WFFEAE AD /N FUHEE RN T ShmC ZKF- B 48 {H DNA #2 H
S ENR S-S AD KA H BT AW .

5 HERIE

WEHZL AR UURIZ D AD SR BT 15~20 4t
ZTFIRS T4 AD M A P bRic W vl REAT B T 1002



b SR BN 2022 4F 8 H 5 29 B 4 1)

LA PEAIRYT . B AR 2 50: Yy bs 25 A T i B 5t
BT BAR AR, U@ AT 1 oL T 22 55 2 AR B AR A i g
AL AR YU Tau 2 TR a2 R 5 R 0 AR ZK -,
WUREA G18 AT  R W B ALY in &Y AT AD 1912
WE 3SR B Y, A SR AD R AL Wb
AP AR b DNA B3 AL 2 0 o BF 58 10 S
Fransquet 2554 ifF53 % 31 APP 35 R ] G 2 41 & 1l 9 8 A= 1)
B ) ) o AR A 18 B DR, APP 5 PR o JL A o5 1) R S Ak el
P ] BRSO RE R AT S R 12 R s i Jee 11 2 )
BRas 73— J5 1 DNA Ak iy w038 W] RS2 2 s 1 TR IR
] R S 5 5 5 M G A B AR AR A 25 R TR
DNA FEAR I AT 390600, FYERAR A7 s 7T LA iR 97 AD T
ET TR . 10 APP/AR W75 B4 3L (] i) F AR AR S
FNRIAR TR PR 52 B e 1) — B A sl 07 T 40 o 38 6 R 14
2T R e —Fh A A B A PT AD SR, DNA 3
16y AD 1y 2 5 iR 7S 7RIS Jr e

2 £ x #t

[1] Wiseman FK, Al-Janabi T, Hardy J, et al. A genetic cause of
Alzheimer disease: mechanistic insights from Down syndrome
[J]. Nat Rev Neurosci, 2015, 16(9); 564-574.

[2] Mann D, Davidson YS, Robinson AC, et al. Patterns and se-
verity of vascular amyloid in Alzheimer’s disease associated
with duplications and missense mutations in APP gene, Down
syndrome and sporadic Alzheimer’s disease[ ] ]. Acta Neuro-
pathol, 2018, 136(4): 569-587.

[3] Guo Y., Wang Q, Chen S, et al. Functions of amyloid precur-
sor protein in metabolic diseases[ ] ]. Metabolism, 2021, 115:
154454,

[4] Galvao FJ, Grokoski KC, Da Silva BB, et al. The amyloid
precursor protein ( APP) processing as a biological Link be-
tween Alzheimer’s disease and cancer[ ]J]. Ageing Res Rev,
2019, 49. 83-91.

[5] Zhang YW, Thompson R, Zhang H, et al. APP processing in
Alzheimer’s disease[ J]. Mol Brain, 2011, 4. 3.

[6] Castellani RJ, Plascencia-Villa G, Perry G. The amyloid cas-
cade and Alzheimer’s disease therapeutics: theory versus ob-
servation[ J]. Lab Invest, 2019, 99(7): 958-970.

[7] Tiwari S, Atluri V, Kaushik A, et al. Alzheimer’s disease;
pathogenesis, diagnostics, and therapeutics[ J]. Int ] Nano-
medicine, 2019, 14 5541-5554,

[8] Selkoe DJ, Hardy J. The amyloid hypothesis of Alzheimer’s dis-
ease at 25 years[ ] ]. EMBO Mol Med, 2016, 8(6): 595-608.

[9] Zusso M, Barbierato M, Facci L, et al. Neuroepigenetics and
alzheimer’s disease; an update[]]. J Alzheimers Dis, 2018, 64
(3): 671-688.

[107] Bertogliat MJ, Morris-Blanco KC, Vemuganti R. Epigenetic
mechanisms of neurodegenerative diseases and acute brain inju-
ry[J]. Neurochem Int, 2020, 133:104642.

[11] Greenberg M, Bourc’his D. The diverse roles of DNA methyl-
ation in mammalian development and disease[ J ]. Nat Rev Mol
Cell Biol, 2019, 20(10); 590-607.

[12] Lyko F. The DNA methyltransferase family: a versatile tool-
kit for epigenetic regulation[J]. Nat Rev Genet, 2018, 19(2):

+ 393 -

81-92.

[13] Qazi TJ, Quan Z, Mir A, et al. Epigenetics in alzheimer’s dis-
ease: perspective of DNA methylation[ ] ]. Mol Neurobiol,
2018, 55(2): 1026-1044.

[147] Jones PA. Functions of DNA methylation: islands, start
sites, gene bodies and beyond[]]. Nat Rev Genet, 2012, 13
(7). 484-492,

[15] West RL, Lee JM, Maroun LE. Hypomethylation of the amy-
loid precursor protein gene in the brain of an Alzheimer’s dis-
ease patient[ ] ]. ] Mol Neurosci, 1995, 6(2): 141-146.

[16] Tohgi H, Utsugisawa K, Nagane Y, et al. Reduction with
age in methylcytosine in the promoter region-224 approximate-
ly-101 of the amyloid precursor protein gene in autopsy human
cortex[ ] ]. Brain Res Mol Brain Res, 1999, 70(2) . 288-292.

[17] Lin HC, Hsieh HM, Chen YH, et al. S-Adenosylhomocys-
teine increases beta-amyloid formation in BV-2 microglial cells
by increased expressions of beta-amyloid precursor protein and
presenilin 1 and by hypomethylation of these gene promoters
[J]. Neurotoxicology, 2009, 30(4): 622-627.

[18] Hou Y, Chen H, He Q, et al. Changes in methylation pat-
terns of multiple genes from peripheral blood leucocytes of
Alzheimer’s disease patients[J]. Acta Neuropsychiatr, 2013,
25(2): 66-76.

[19] Barrachina M, Ferrer I. DNA methylation of Alzheimer dis-
ease and tauopathy-related genes in postmortem brain[J]. ]
Neuropathol Exp Neurol, 2009, 68(8): 880-891.

[20] Wang SC, Oeclze B, Schumacher A. Age-specific epigenetic
drift in late-onset Alzheimer’s disease[ ] ]. PLoS One, 2008, 3
(7): €2698.

[21] Chen KL, Wang SS, Yang YY, et al. The epigenetic effects
of amyloid-beta(1-40) on global DNA and neprilysin genes in
murine cerebral endothelial cells[J]. Biochem Biophys Res
Commun, 2009, 378(1): 57-61.

[227 Liu H, Li W, Zhao S, et al. Folic acid attenuates the effects
of amyloid § oligomers on DNA methylation in neuronal cells
[J]. EurJ Nutr, 2016, 55(5): 1849-1862.

[237 Do CS, Hanzel CE, Jacobs ML. et al. Rescue of early bace-1
and global DNA demethylation by S-adenosylmethionine re-
duces amyloid pathology and improves cognition in an
Alzheimer’s model[ J]. Sci Rep, 2016, 6; 34051.

[24] Karisetty BC, Bhatnagar A, Armour EM, et al. Amyloid-8
peptide impact on synaptic function and neuroepigenetic gene
control reveal new therapeutic strategies for alzheimer’s disease
[J]. Front Mol Neurosci, 2020, 13; 577622.

[257] Ledoux S, Nalbantoglu J, Cashman NR. Amyloid precursor
protein gene expression in neural cell lines: influence of DNA
cytosine methylation[J]. Brain Res Mol Brain Res, 1994, 24
(1/4); 140-144.,

[26] Morris-Blanco KC, Kim T, Lopez MS, et al. Induction of
DNA hydroxymethylation protects the brain after stroke[]].
Stroke, 2019, 50(9); 2513-2521.

[27] Guo J, Su'Y, Zhong C, et al. Hydroxylation of 5-methylcy-
tosine by TET1 promotes active DNA demethylation in the a-
dult brain[J]. Cell, 2011, 145(3): 423-434.

CF#:% 396 )



* 396 -

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

Gratuze M. Chen Y, Parhizkar S, et al. Activated microglia
mitigate AB-associated tau seeding and spreading[J]. J Exp
Med, 2021, 218(8): €20210542,

Sobue A, Komine O, Hara Y, et al. Microglial gene signature
reveals loss of homeostatic microglia associated with neurode-
generation of Alzheimer’s disease[ J]. Acta Neuropathol Com-
mun, 2021, 9(1): 1.

Srinivasan K. Friedman BA, Etxeberria A, et al. Alzheimer’s
patient microglia exhibit enhanced aging and unique transcrip-
tional activation[ J]. Cell Rep, 2020, 31(13): 107843.

Ndoja A, Reja R, Lee SH, et al. Ubiquitin ligase COP1 sup-
presses neuroinflammation by degrading ¢/EBPB in microglia
[J]. Cell, 2020, 182(5): 1156-1169. e12.

Qasim A, Zahoor AS. Cofilin mediates LLPS-Induced microglial
cell activation and associated neurotoxicity through activation
of NF-«B and JAK-STAT pathway[]J]. Mol Neurobiol, 2018,
55(2): 1676-1691.

Mazaheri F, Snaidero N, Kleinberger G, et al. TREM?2 defi-
ciency impairs chemotaxis and microglial responses to neuronal
injury[J]. EMBO Rep, 2017, 18(7); 1186-1198

Hansen DV, Hanson JE, Sheng M. Microglia in alzheimer’s
disease[J]. J Cell Biol, 2018, 217(2): 459-472.

Pekny M, Pekna M. Messing A, et al. Astrocytes: a central
element in neurological diseases[J]. Acta Neuropathol, 2016,
131(3); 323-345.

Wyss-Coray T, Rogers J. Inflammation in alzheimer disease-a
brief review of the basic science and clinical literature[ J]. Cold
Spring Harb Perspect Med, 2012, 2(1): a006346.

Colombo E, Farina C. Astrocytes: key regulators of neuroin-
flammation[ ]J]. Trends Immunol, 2016, 37(9): 608-620.
Choi SS, Lee HJ, Lim I, et al. Human astrocytes: secretome
profiles of cytokines and chemokines[J]. PLoS One, 2014, 9
(4): 92325,

Kwon HS. Koh SH. Neuroinflammation in neurodegenerative
disorders; the roles of microglia and astrocytes[J]. Transl
Neurodegener, 2020, 9(1); 42.

[24]

[25]

[26]

[27]

[28]

[31]

[32]

[33]

Stroke and Nervous Diseases, Aug 2022, Vol. 29, No. 4

Sarkar S, Biswas SC. Astrocyte subtype-specific approach to
Alzheimer’s disease treatment[ ] ]. Neurochem Int, 2021, 145
(5): 104956.
Bellaver B, Ferrari-Souza JP, Uglione DL, et al. Astrocyte bi-
omarkers in alzheimer disease: a systematic review and meta-a-
nalysis [ J ].  Neurology, 2021 (2021).: 10. 1212/WNL.
0000000000012109.
Fakhoury M. Microglia and astrocytes in alzheimer’s disease:
implications for therapy[J]. Curr Neuropharmacol, 2018, 16
(5): 508-518.
Matsuoka Y, Picciano M, Malester B, et al. Inflammatory re-
sponses to amyloidosis in a transgenic mouse model of
Alzheimer’s disease[ ] . Am J Pathol, 2001, 158(4); 1345-
1354.
Nagele RG, D’andrea MR, Lee H, et al. Astrocytes accumu-
late A beta 42 and give rise to astrocytic amyloid plaques in
Alzheimer disease brains[J]. Brain Res, 2003, 971(2); 197-
209.
Sajja VS, Hlavac N, Vandevord PJ. Role of Glia in memory
deficits following traumatic brain injury: biomarkers of Glia
dysfunction[J]. Front Integr Neurosci, 2016, 10(2); 7.
Staurenghi E, Cerrato V, Gamba P, et al, Oxysterols present
in Alzheimer’s disease brain induce synaptotoxicity by activa-
ting astrocytes: A major role for lipocalin-2[ ] ]. Redox Biol,
2020, 39(2): 101837.
Reid MJ, Beltran-Lobo P, Johnson L. et al. Astrocytes in
tauopathies[ ] |. Front Neurol, 2020, 11(9); 572850.
Kuhn S, Gritti L, Crooks D, et al. Oligodendrocytes in devel-
opment, myelin Generation and beyond[]]. Cells, 2019, 8
(11): 1424,
Quintela-Lopez T, Ortiz-Sanz C, Serrano-Regal MP, et al. AR
oligomers promote oligodendrocyte differentiation and matura-
tion via integrin B1 and Fyn kinase signaling[J]. Cell Death
Dis, 2019, 10(6): 445.

(2021-12-29 Yieki)

(3% 393 W)

[28]

[29]

[30]

[31]

[32]

Martinez-Iglesias O, Carrera I, Carril JC, et al. DNA methyl-
ation in neurodegenerative and cerebrovascular disorders[ ] ].
Int J Mol Sci, 2020, 21(6): 2220.

Grindn-Ferré C, Sarroca S, Ivanova A, et al. Epigenetic
mechanisms underlying cognitive impairment and Alzheimer
disease hallmarks in 5XFAD mice[ J]. Aging (Albany NY),
2016, 8(4): 664-684.

Huang Q, Xu S, Mo M, et al. Quantification of DNA methyl-
ation and hydroxymethylation in Alzheimer’s disease mouse
model using LC-MS/MS[J]. ] Mass Spectrom, 2018, 53(7):
590-594.

Shu L.Q, Sun WJ, Li LP, et al. Genome-wide alteration of 5-
hydroxymenthylcytosine in a mouse model of Alzheimer’s dis-
ease[ ] ]. BMC Genomics, 2016, 17(1): 381.

Jagust W. Imaging the evolution and pathophysiology of

[33]

[34]

[35]

[36]

Alzheimer disease[ J]. Nat Rev Neurosci, 2018, 19(11): 687-
700.
Nikolac PM, Videtic PA, Konjevod M, et al. Epigenetics of
alzheimer’s disease[ ] |. Biomolecules, 2021, 11(2); 195.
Fransquet PD, Lacaze P, Saffery R, et al. DNA methylation
analysis of candidate genes associated with dementia in periph-
eral blood[]J]. Epigenomics, 2020, 12(23); 2109-2123.
Roubroeks J, Smith RG, Van Den Hove D, et al. Epigenetics
and DNA methylomic profiling in Alzheimer’s disease and oth-
er neurodegenerative diseases[ ]J]. ] Neurochem, 2017, 143
(2): 158-170.
Poon CH, Tse L, Lim LW. DNA methylation in the patholo-
gy of Alzheimer’s disease: from gene to cognition[]J]. Ann N
Y Acad Sci, 2020, 1475(1); 15-33,

(2022-01-17 Y&



